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Dear colleguages,

 

ΖW� LV� D� JUHDW�SOHDVXUH� IRU�XV� WR� LQYLWH� \RX� WR� Ȋ%DONDQ�6WDWHV�$QDHVWKHVLD�'D\V�
III’’ which will take place during 18-21 May 2016 in Skopje/Republic of Macedo-
QLD��:H��DV�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�6SHFLDOLVWVȇ�6RFLHW\��$58'���KDYH�
decided to organize our 2016 Congress together with Macedonian Society of 
$QDHVWKHVLRORJLVWV�DQG�ΖQWHQVLYH�&DUH�0HGLFLQH��06$��DIWHU�RXU�SUHYLRXV�Ȋ%DO-
NDQ�6WDWHV�$QDHVWKHVLD�'D\Vȋ�LQ�3ULVKWLQD�.RVRYR�DQG�LQ�7LUDQD�$OEDQLD�DURXVHG�
JUHDW�LQWHUHVW�b

5HSXEOLF�RI�0DFHGRQLD��ZKLFK�KDV�D�FXOWXUDO�KHULWDJH��D�QDWXUH�HPERG\LQJ�HYHU\�
VKDGH�RI�JUHHQ��DQG�D�GHOLFLRXV�FXLVLQH��LV�D�OLWWOH�ODQG�RI�IDLU\�WDOHV�LQ�WKH�PLGGOH�
RI�WKH�%DONDQV�b

2XU�WRSLF�LV�Ȋ2UWKRSHGLF�$QDHVWKHVLD�DQG�ΖQWHQVLYH�&DUHȋ��+DQGOLQJ�RXU�WRSLF�LQ�
D�ZLGH�SHUVSHFWLYH��ZH�ZLOO�KDYH�WKH�FKDQFH�WR�GLVFXVV��LQWHUYLHZ��H[FKDQJH�LQ-
IRUPDWLRQ�DQG�VKDUH�RXU�H[SHULHQFHV�QRW�RQO\�EHWZHHQ�7XUNH\�DQG�5HSXEOLF�RI�
0DFHGRQLD��EXW�DPRQJ�DOO�WKH�SDUWLFLSDQWV�IURP�%DONDQ�6WDWHV��ΖQ�DGGLWLRQ��ZH�
ZLOO�FRQVROLGDWH�RXU�SUDFWLFDO�NQRZOHGJH�WKURXJK�WKH�ZRUNVKRSV�b

We are aiming at organizing a Congress which is both socially satisfying and sci-
HQWLȴFDOO\�HQULFKLQJ�

We look forward to seeing you in Skopje to have an energetic and serene 
Congress.

3URI�0HUDO�.DQEDN��0'� $QGULMDQ�.DUWDORY�0'��3K'
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*HQHUDO�6HFUHWDU\���)DWPD�6DUóFDRáOX�
/RFDO�6HFUHWDULHV��0LUMDQD�6KRVKROFKHYD��%LOMDQD�.X]PDQRYVND
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3URI��$VOó�'¸QPH]��0'�
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2OJLFD�9DVLOHYD��0'
3URI��3óQDU�=H\QHORáOX��0'
0DULMD�-��6UFHYD��0'
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$OHNVDQGDU�5DGRHVKNL��0'
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$�6725<�2)�0$&('21Ζ$1�3233<�)/2:(5� 
��)URP�ȵRZHU�WR�VFLHQFH��

0DULMD�6KROMDNRYD��

0HGLFDO�IDFXOW\��8QLYHUVLW\�Ȋ6ȇV�&\ULO�DQG�0HWKRGLXVȋ��6NRSMH��50

:K\�D�VWRU\�DERXW�WKH�0DFHGRQLDQ�3RSS\�ȵRZHU"�)LUVW�RI�DOO��EHFDXVH�WKH�SRS-
SLHV�DUH�YHU\�EHDXWLIXOO\�ȵRZHUV�WKDW�H[LVW�LQ�WKH�PDLQ�FRORUV�RI�P\�FRXQWU\��UHG�
and yellow). Second because troughout the ages it was the main crop planted 
LQ�WKH�FRXQWU\�DQG�WKH�WKLUG��WKDW�LW�LV�FRQQHFWHG�ZLWK�WKH�GHYHORSPHQW�RI�RXU�
profession. 

+LVWRU\�RI�WKH�SRSS\�ȵRZHU�LQ�WKH�5HSXEOLF�RI�0DFHGRQLD�

It is believed that Poppies originated in the Mediterranean region and southern 
$VLD��7KH\�DUH�QRZ�VSUHDG�WKURXJKRXW�WKH�ZRUOG�DQG�H[LVW�LQ����GL΍HUHQW�W\SHV��
IDPLOLHV�DQG�VXEIDPLOLHV�� LQ�GL΍HUHQW�FRORUV��9HU\�UDUH�VSHFLHV�FRXOG�EH�IRXQG�
LQ�1RUWK�$PHULFD��0H[LFR�DQG�6RXWK�(DVWHUQ�(XURSH��7KH\�DUH�PRVWO\�DQQXDO�
SODQWV��EXW�VRPH�VSHFLHV�DUH�ELHQQLDO�RU�SHUHQQLDO��

$FFRUGLQJ�WKH�GRFXPHQWV��0DFHGRQLD�ZDV�QRW�WKH�QDWLYH�FRXQWU\�RI�WKH�3RSS\��
and information on the origin of the crop is unreliable. 

The appearance of the species of the opium poppy (Papaver somniferum) in 
Macedonia is connected with the invasion of the Ottoman Empire of the Balkan 
peninsula (second half of the XIV century). 

Poppies in Macedonia are herbaceous annual plants. Even though papaver som-
QLIHUXP��ZDV�PDLQO\�JURZQ�LQ�HDVWHUQ�DQG�VRXWKHUQ�$VLD�LW�WKULYHG�LQ�0DFHGRQLD�
(southwest Europe) as well. 

ΖW�FDQ�EH�IRXQG�LQ�0DFHGRQLDQ�ȴHOGV�LQ�PDQ\�VSHFLHV�HV�DQG�FRORUV��

2SLXP�SRSS\�EHORQJV� WR� WKH� IDPLO\� 3DSDYHUDFHDH�� ΖQ�0DFHGRQLD�� LW�ZDV�ȴUVW�
planted in the region of Kochani. Climate is an important factor for cultivation 
RI�WKH�RSLXP�SRSS\��7KLV�UHJLRQ�KDV�PLOG�DQG�GDPS�ZLQWHUV��VRPHWLPHV�ZLWK�
D�FRYHULQJ�RI�VQRZ��DQG�D�UDSLG�WUDQVLWLRQ�WR�D�YHU\�KRW�DQG�GU\�VXPPHU��6XU-
prisingly the climate in Macedonia was very appropriate and the plants grew 
ZHOO��9HU\�VRRQ��WKH�SODQWDWLRQ�RI�WKH�RSLXP�SRSS\�EHFDPH�WKH�PDLQ�LQGXVWULDO�
FXOWXUH�IRU�WKH�IDUPHUV�LQ�WKH�FRXQWU\��2QH�ȴHOG��SODQW�DJH��ZLWK�SRSS\�ZDV�VXI-
ȴFLHQ�WR�VXSSRUW�DQG�QRXULVK�D����SHUVRQV�IDPLO\��7KH�IDUPLQJ�ZDV�OLEHUDO�DQG�
without any regulation. The farmers cultivated opium poppies mainly for pro-
GXFWLRQ�RI�WKH�ODWH[��NDWUDQ��ZKLFK�ZDV�YHU\�YDOXDEOH�DQG�JRW�JRRG�SULFH�LQ�WKH�
western countries. The farmers and the other population of the country were 
less informed that the poppy is the source of the crude drug opium. The local 
population mainly used the seed of the opium poppy for home production of oil 
and for cooking (pastries). The production of medical alkaloids from poppy was 
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unknown for the farmers. There are some known facts about the home use of 
poppy seed in Macedonia. For ages it was traditionally used as re-media in the 
IRUP�RI�WHD��ΖW�ZDV�NQRZQ�WKDW�VXFK�VROXWLRQ�FDQ�FDOP�VWRPDFK�SDLQ��EDELHVȇ�FU\�
and can be used for pain relief. Even though in the country the farming of the 
RSLXP�SRSS\�ZDV�SRSXODU��LWV�XVH�IRU�IXQ��UHFUHDWLRQDO�SXUSRVHV�RU�DEXVHV�ZHUH�
not common. 

There are certain documents where it is noted that the cultivation of opium pop-
S\�LQ�0DFHGRQLD�RQ�D�ODUJH�VFDOH�H[LVWHG�DOUHDG\�LQ�DERXW�������7KLV�LV�WKH�SHULRG�
EHWZHHQ�WKH�)LUVW�DQG�6HFRQG�2SLXP�:DUV�DPRQJ�&KLQD��WKH�%ULWLVK�(PSLUH�DQG�
France (1830s through the early 1860s) regarding the opium trade. The period 
after the end of XIX-th century until the beginning of the XX century was marked 
with an enormous increase of the use of the opium derivatives (morphine and 
its salts) for abuse. 

7KLV�ZDV�WKH�UHDVRQ�ZK\�GXULQJ�WKH�SHULRG�WKH�ȴUVW�PHDVXUHV�IRU�OLPLWDWLRQ�RI�
the growing of the plants of opium poppy were established. In February 1909 
:RUOG�H[SHUWV�PHW�DW�WKH�ȴUVW�ΖQWHUQDWLRQDO�2SLXP�FRQIHUHQFH�LQ�6KLQ�JD\��&KL-
QD��EXW� LW�ZDV�ZLWKRXW�DQ\�VXFFHVV��$IWHU�WKLV��VHYHUDO�RWKHU�FRQIHUHQFHV�ZHUH�
organized. On January 23 1912 at the Opium Conference that took place in Der 
+DDJ�� WKH�ȴUVW�2SLXP�&RQYHQWLRQ�ZDV�HVWDEOLVKHG��6LQFH� WKHQ��PRUSKLQH�� FR-
caine and their salts were recognized as dangerous drugs that should be pro-
duced only for medical purposes. The following period was full of regulations 
DQG�WKH�DQQH[�WR�WKH�ȴUVW�&RQYHQWLRQ��$OO�RI�WKHP�KDG�WKH�JRDO�WR�SXW�WKH�SUR-
GXFWLRQ�RI�WKH�RSLXP�GHULYDWLYHV�XQGHU�FRQWURO��ZLWK�LWV�SULPDU\�XVH�LQ�PHGLFLQH��

ΖQ�������WKH�.LQJGRP�RI�<XJRVODYLD�VLQJHG�WKH�*HQHYD�2SLXP�&RQYHQWLRQ��ZKDW�
limited the plantation of the opium poppy in Macedonia. Those regulations 
caused a disaster in the Macedonian production of opium. The price of the opi-
XP�EHFDPH�YHU\�ORZ�DQG�WKH�SODQWDWLRQV�RI�SRSS\�ȵRZHUV�RQ�0DFHGRQLDQ�ȴHOGV�
decreased drastically. 

0DQXIDFWXULQJ�RSLXP

7KLV�SHULRG�RI�WLPH�LQ�0DFHGRQLD�LV�FKDUDFWHUL]HG�ZLWK�WKH�VWDUW�RI�WKH�ȴUVW�PDQ-
XIDFWXULQJ�RI�RSLXP�IRU�PHGLFDO�SXUSRVHV��7KH�TXDOLW\�RI�WKH�H[WUDFWHG�RSLXP�
ZDV�ZLWK�����RI�PRUSKLQH�� WKDW�SXW� WKH�0DFHGRQLDQ�RSLXP� LQ� WKH�ȴUVW�SODFH�
JOREDOO\��I��H[�7XUNLVK�RSLXP�KDV�����PRUSKLQH���

The cultivation of Opium poppy continued in several districts of the Republic of 
0DFHGRQLD���QDPHO\��%LWROD��.XPDQRYR��6NRSMH��6KWLS�DQG�9HOHV��&XOWLYDWLRQ�ZDV�
PRVW�LQWHQVLYH�LQ�WKH�6KWLS��5DGRYLVK�DQG�7LWRY�9HOHV�GLVWULFWV��ZKLFK�XVXDOO\�SUR-
GXFH�PRUH�WKDQ����SHU�FHQW�RI�WKH�0DFHGRQLDQ�RXWSXW��HYHQ�WRGD\��

3RSS\�VHHGV�DUH�XVHG�IRU�FRRNLQJ��VDODG�GUHVVLQJ�RLO��SDVWU\�RU�LQ�RWKHU�SURGXFWV��

ΖQ�������WKH�SULYDWH�RZQHUVKLS�RI�WKH�IDPLO\�2JQMDQRYLFK�VWDUWHG�WKH�ȴUVW�PDQ-
ufacturing of the opium poppies to opium. Their main business wass making 
RSLXP�DONDORLGV��UHVSHFWLYHO\�PRUSKLQH�EDVH�H[WUDFWLRQV�DQG�LWV�V\QWKHVL]LQJ�WR�
codeine. Today it grew into the pharmaceutial factory Alkaloid AD Skopje. 
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'XH�WR�WKH�VSHFLȴFLW\�RI�LWV�SURGXFWLRQ��GXULQJ�LWV�ȴUVW�\HDUV�DIWHU�WKH�ΖΖ�:RUOG�ZDU��
WKH�IDFWRU\�KDG�D�WUHDWPHQW�RI�D�FDSDFLW\�ZLWK�VSHFLDO�VLJQLȴFDQFH�DQG�ZDV�XQGHU�
direct jurisdiction of the Main Directorate for Medical Production in Belgrade. 

Today the opium poppy is cultivated and its production is monitored by inter-
national agencies. It is used for production of the principal precursor of narcotic 
and analgesic opiates. The industrial production of morphine hydrochloride of 
��PJ�����PJ�DQG����PJ�LV�ZLGHO\�XVHG�LQ�PHGLFLQH��HVSHFLDOO\�LQ�DQHVWKHVLRORJ\�
for postoperative pain treatment and pain relief. 

The analgesic and narcotic medical properties of opium in form of morphine 
DQG�LWV�GHULYDWLYHV�KDYH�EHHQ�XVHG�IRU�D�ORQJ�WLPH��EXW�WKH�GLVFRYHU\�RI�WKH�QDU-
cotic receptors in the spinal cord opened a new epoch in the postoperative pain 
relief. Today modern anesthesiology and pain treatment are based on the use 
of opioid. 

The possibility for local production of morphine had many advantages for the 
PHPEHUV�RI�WKH�0DFHGRQLDQ�VRFLHW\�RI�DQHVWKHVLRORJ\��EHFDXVH�WKHLU�SUDFWLFH�LV�
not dependent upon the import of the drugs. This fact facilitated the work of the 
Macedonian anesthesiologists in many critical situations. 

ΖQ�DGGLWLRQ��0DFHGRQLDQ�PHGLFDO�ZRUNHUV�DQG�DQHVWKHVLRORJLVW�DUH�DPRQJ�WKH�
ȴUVW� WKDW�SURPRWHG�WKH�XVH�RI�PRUSKLQH�DQG� LWV�GHULYDWLYHV� LQ�FDUGLRORJ\�DQG�
palliative medicine. 

ΖQVSLUDWLRQ�

Images of opium poppies have been found in ancient Sumerian artifacts (cir-
FD������%&���7KH�EHDXW\�RI�WKH�SRSS\�ȵRZHU�DQG�LWV�H΍HFWV�ZDV�LQVSLUDWLRQ�IRU�
PDQ\�SDLQWHUV��7KH�SRSS\�IUDJPHQWV�FDQ�EH�IRXQG�LQ�WKH�PRVDLFV��IUHVFRHV�DQG�
ornaments of the old Macedonian churches or mosques. The famous Macedo-
QLDQ�SDLQWHUV�/D]DU�/LFKHQRVNL��9DQJHO�1DXPRYVNL��0LORVK�.RG]RPDQ��5XEHQV�
.RUXELQ�DQG�RWKHUV�ZHUH� LQVSLUHG� IURP� WKH�SRSS\�ȵRZHU�DQG�DUH�DXWKRUV�RI�
several beautifully paintings. 

Ȋ0DQ\�PRGHUQ�ZULWHUV��SDUWLFXODUO\�LQ�WKH���WK�FHQWXU\��KDYH�ZULWWHQ�DERXW�WKH�
RSLXP�SRSS\�DQG�LWV�H΍HFWV��QRWDEO\�7KRPDV�GH�4XLQFH\�LQ�&RQIHVVLRQV�RI�DQ�
(QJOLVK�2SLXP�(DWHUȋ��7KH�EHDXW\�RI�WKH�ȵRZHU�DQG�WKH�KDUG�ZRUN�RQ�LWV�SODQWD-
tion was inspiration for two Macedonian poets who wrote poems dedicated to 
WKH�Ȋ$ȴRQLȋ��.RVWD�5DFLQ�DQG�9HQNR�0DUNRYVNL���

7KH�YLVLRQDO�H΍HFWV�RI�RSLXP�DV�LQVSLUDWLRQ�ZDV�XVHG�E\�WKH�)UHQFK�FRPSRVHU�
+HFWRU�%HUOLR]��WR�FRPSRVH�KLV�6\PSKRQLHV�)DQWDVWLF��

6\PEROLVP

The Flag

Poppies have for a long time been used as the symbol for both sleep and death. 
$OVR��WKH�3RSS\�LV�UHG�LQ�FRORU�ZKLFK�DOVR�V\PEROL]HV�WKH�FKDUDFWHULVWLFV�RI�WKH�
0DFHGRQLDQ� VWDWH�� 7KH�0DFHGRQLDQ�SRSS\�ȵRZHU�EHFDPH�D� V\PERO� IRU� IUHH-
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dom and independence. The red color of the most commonly found poppies in 
0DFHGRQLDQ�ȴHOGV�LV�WKH�EDVH�RI�WKH�QDWLRQDO�ȵDJ�RI�WKH�5HSXEOLF�RI�0DFHGRQLD��
It represents the blood of the Macedonian soldiers for its independence. The 
\HOORZ�FRORU�UHSUHVHQWV�WKH�VXQ�WKDW�KHOSV�WR�JURZ�WKH�SRSSLHV��DQG�LQ�WKH�VDPH�
time is a symbol of freedom and independence. 

The poppies had also a remarkable place in the national Coat of Arms of R of 
Macedonia. The Coat of Arms of Macedonia became a symbol of the origination 
RI�WKH�0DFHGRQLDQ�LGHQWLW\��DQG�WKH�SRSS\�ȵRZHU�LV�SDUW�RI�LW��7KLV�LV�D�V\PERO�
WKDW�UHSUHVHQWV�WKH�ULFKQHVV�RI�WKH�FRXQWU\��DQG�WKH�QDWLRQDO�VWUXJJOH�IRU�IUHH-
dom. The sun above the Shar mountain and the waters of Ohrid lake are bound-
HG�ZLWK� WKH�HDUV�RI�ZKHDW�� WKH�WREDFFR� OHDYHV�DQG�WKH�SRSS\�SODQW�� WKH�PRVW�
important crops in Macedonia. 

$IWHU�WKH�:RUOG�:DU���WKH�3RSS\�ȵRZHU�EHFDPH�D�V\PERO�RI�UHPHPEUDQFH�RI�
the victims and soldiers who have died during wartime. It is said that it was the 
most deadly war with so many victims whose number can be compared with the 
QXPEHU�RI�SRSSLHV�RQ�WKH�ȴHOGV�LQ�)ODQGULD��7KDW�LV�ZK\�RQ�WKLV�UHPHPEUDQFH�
GD\��1RYHPEHU������������WKH�FRXQWULHV�RI�&RPPRQZHDOWK�SXW�WKH�UHG�3RSS\�
ȵRZHU�RQ�WKHLU�MDFNHWV��

7KH�SRSSLHV�EHFDPH�WKH�V\PERO�RI�SHDFH�DQG�DQDOJHVLD��DQG�D�V\PERO�RI�DQHV-
WKHVLD��ΖQ������WKH�<XJRVODY�$VVRFLDWLRQ�RI�$QHVWKHVLRORJLVWV�ZLWK�DQ�DFFODPD-
WLRQ�FKRRVH�WKH�&DSVXOH�RI�RSLXP�SRSS\�DV�D�&RDW�RI�$UPV�RI�<8$5Ζ/��ΖQ������
DIWHU�WKH�LQGHSHQGHQFH�RI�WKH�50�IURP�<8�WKH0DFHGRQLDQ�6RFLHW\�RI�$QHVWKH-
sia was established. As a continuum the Opium poppy was chosen as a coat of 
$UPV��7KH�GHVLJQ�ZDV�VW\OL]HG�DQG�FRPSXWHUL]HG�E\�'U��=YRQNR�.UVWHYVNL��

$QHVWKHVLRORJ\�LQ�0DFHGRQLD

The data about the real start of the practice of anesthesia in Macedonia are very 
REVFXUH��:H�FRXOGQȇW�ȴQG�DQ\�ZULWWHQ�GRFXPHQW�ZKHQ� LW� UHDOO\�VWDUWHG��7KHUH�
DUH�VRPH�GDWD�WKDW�VWDWH�WKDW�WKH�ȴUVW�DQHVWKHVLD�SHUIRUPHG�LQ�WKH�%DONDQV�ZDV�
JLYHQ�LQ������E\�WKH�GHQWLVW�'RFWRU�%HWLQL�IURP�=DGDU��&URDWLD���ΖW�ZDV�RQO\�WZR�
\HDUV�DIWHU�WKH�ȴUVW�DQHVWKHVLD�JLYHQ�LQ�WKH�ZRUOG��2WKHUZLVH��WKH�VXUJHRQV�LQ�ROG�
2WWRPDQ�(PSLUH�DQG�LQ�0DFHGRQLD��DV�D�SDUW�RI�LW��ZHUH�YHU\�ZHOO�HGXFDWHG�IRU�
application of local or regional anesthesia. 

%HWZHHQ�WKH�WZR�:RUOG�:DUV�0DFHGRQLD�ZDV�D�SDUW�RI�WKH�.LQJGRP�RI�<XJRVOD-
via and the anesthesia procedures continued to be given by the surgeons. The 
documents (pictures) enclosed to the MSA by the doctors from the Hospital of 
6KWLS��VKRZ�WKDW�LQ�WKH�EHJLQQLQJ�RI�WKH�;;�FHQWXU\�LQ�WKHLU�KRVSLWDO�WKH�RSHUD-
tions were performed under anesthesia. Probably morphine was used. 

$IWHU�:RUOG�:DU����WKH�ZLGHVSUHDG�GHYHORSPHQW�RI�DQHVWKHVLD�VWDUWHG��ΖPPHGL-
DWHO\�DIWHU�WKH�HQG�RI�WKH�ZDU��LQ�0DFHGRQLD�WKH�ȴUVW�FRXUVHV�IRU�PHGLFDO�WHFK-
nicians who were educated to perform anesthesia under the supervision of the 
surgeons were organized. The choice of ether as an inhalation anesthetic was 
crucial even in the hands of those incompletely trained medical technicians. 
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ΖQ� ������ WKURXJK� WKH�8QLWHG�1DWLRQV�5HOLHI� DQG�5HKDELOLWDWLRQ�$GPLQLVWUDWLRQ�
�8155$��<XJRVODYLD�UHFHLYHG�DLG�LQ�PHGLFDO�SHUVRQQHO�DQG�HTXLSPHQW��)RUUHJHU�
anesthesiology equipment of American origin-). 

'U��3DWULFN�6KDFNOHWRQ�DQG�'U��5DVHO�'DYLV�IURP�*UHDW�%ULWDLQ�FDPH�WR�<XJRVODYLD�
DQG�RUJDQL]HG�WKH�HGXFDWLRQ�RI�WKH�ȴUVW�JURXS�RI�<XJRVODY�GRFWRUV�LQ�WKH�ȴHOG�RI�
anesthesiology. Among the educated doctors was Dr. Risto Ivanovski a remark-
DEOH�ȴJXUH�UHVSRQVLEOH�IRU�GHYHORSPHQW�RI�DQHVWKHVLRORJ\�LQ�5��0DFHGRQLD�DQG�
&URDWLD��)URP�������'U��ΖYDQRYVNL�SUDFWLFHG�DQHVWKHVLD�LQ�WKH�0LOLWDU\�+RVSLWDO�
LQ�6NRSMH��+H�ZDV�WKH�ȴUVW�HGXFDWRU�RI�WKH�1H[W�0DFHGRQLDQ�DQHVWKHVLRORJLVWV�
and organized the modern surgical and anesthesiology service in Macedonia. 
Dr. Gjurgja Klajic from Croatia also has an important role in the beginnings of 
DQHVWKHVLD�LQ�5��0DFHGRQLD��6KH��ZLWK�'U��5��ΖYDQRYVNL�� LQ������SHUIRUPHG�WKH�
ȴUVW�HQG�WUDFKHDO�LQWXEDWLRQ�IRU�JHQHUDO�DQHVWKHVLD��7KH�PRVW�LPSRUWDQW�SHUVRQ�
in the development of anesthesiology as a science in R. Macedonia is Prof. Dr. 
Vladimir Andonov. He started to practice anesthesia in 1965 and later provided 
major contribution to the development of anesthesiology service and education 
RI�SURIHVVLRQDOV�LQ�WKLV�DUHD��8QGHU�KLV�VXSHUYLVLRQ�WKH�ȴUVW�ΖQWHQVLYH�&DUH�8QLW�
LQ�5HSXEOLF�RI�0DFHGRQLD�ZDV�GHYHORSHG��LQ�ZKLFK�WKHUH�ZHUH�XVHG�VRSKLVWLFDW-
HG�DUWLȴFLDO�YHQWLODWRUV��7KH�PRGHUQ�ΖQWHQVLYH�&DUH�'HSDUWPHQW�ZDV�RSHQHG�DW�
the Surgical Clinic in 1993 and it was followed in other hospitals in the country. 
7KURXJK�KLV�H΍RUW�DW�WKH�0HGLFDO�6FKRRO�DW�WKH�8QLYHUVLW\�Ȍ6V�&\ULO�DQG�0HWKRGL-
XVȊ�LQ�6NRSMH�WKH�&KDLU�RI�$QHVWKHVLRORJ\��������ZDV�HVWDEOLVKHG��ΖW�KDV�PDGH�D�
huge contribution to the education of professionals who apply modern princi-
SOHV�LQ�HPHUJHQF\�PHGLFLQH�DQG�LQWHQVLYH�FDUH��)URP�WKH�\HDU�������$QDHVWKHVL-
ology became an regular subject in the education of the medical students at the 
PHGLFDO�VFKRRO�DW�8.Ζ0��6NRSMH��

The continuity of having professional progress has been retained after the inde-
SHQGHQFH�LQ�������ZKHQ�5HSXEOLF�RI�0DFHGRQLD�EHFDPH�DQ�LQGHSHQGHQW�VWDWH��
7KH�H[LVWLQJ�6HFWLRQ�RI�$QHVWKHVLRORJ\�DV�D�SDUW�RI�WKH�<8$5Ζ/�KDV�EHHQ�WUDQV-
IRUPHG�LQWR�WKH�$VVRFLDWLRQ�RI�'RFWRUV�RI�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQ-
WHQVLYH�&DUH��06$���3URI��'U��-RUGDQ�1RMNRY�ZDV�HOHFWHG�DV�WKH�ȴUVW�3UHVLGHQW�RI�
WKH�$VVRFLDWLRQ�������������� ΖPPHGLDWHO\�DIWHU�WKH�LQGHSHQGHQFH���������RQ�D�
PHHWLQJ�LQ�/RQGRQ��ZLWK�D�KHOS�RI�WKH�3UHVLGHQW��-RKDQ�=RUHE��06$�ZDV�DGPLWWHG�
as a full member of the World Federation of Anesthesiology Associations (WFSA) 
DQG�LQ�WKH�QH[W�\HDU�DV�D�PHPEHU�RI�WKH�:RUOG�6RFLHW\�IRU�ΖQWHQVLYH�0HGLFLQH�
(WFSICCM). 

In 1985 the number of members in the Macedonian Society of Anesthesiology 
ZDV�����DQG�WRGD\�LW�H[FHHGV������

7KH�3RSS\�ȵRZHU�VWLOO�UHPDLQV�DV�D�V\PERO�RI�RXU�SURIHVVLRQ��
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%/22'�0$1$*(0(17�675$7(*Ζ(6�Ζ1�9(57(%5$/�685*(5<

ĢDNLÉ�=GUDYÏHYLÉ�.��ĢDNLÉ�/��%DJDWLQ�'��%DJDWLQ�7

���)DFXOW\�RI�0HGLFLQH�8QLYHUVLW\�RI�2VLMHN��&URDWLD 
���3RO\FOLQLF%DJDWLQ�IRU�PD[LOORIDFLO��JHQHUDO�DQG�SODVWLF�VXUJHU\� 
DQG�DQHVWKHVLRORJ\��=DJUHE��&URDWLD 
���8QLYHUVLW\�+RVSLWDO�Ȍ6YHWL�'XKȊ�=DJUHE��&URDWLD�

ΖQWURGXFWLRQ��Blood loss during scoliosis surgery has always been a primary 
FRQFHUQ�IRU�VXUJHRQV��([FHVVLYH�EORRG� ORVV�VORZV�GRZQ�WKH�RSHUDWLRQ�DQG� LQ-
FUHDVHV�WKH�ULVNV�IRU�WKH�SDWLHQW��([FHVVLYH�EORRG�ORVV�UHTXLUHV�UHSODFHPHQW��7KH�
ULVN�RI�GLVHDVHV�WUDQVPLVVLEOH�E\�EORRG�WUDQVIXVLRQ�VXFK�DV�DXWRLPPXQH�GHȴ-
ciency syndrome (AIDS) and hepatitis. It is important to minimize the need for 
allogeneic blood transfusions. By combining surgical and anesthetic techniques 
WKDW�PLQLPL]H�EORRG�ORVV�ZLWK�WKH�XVH�RI�DXWRWUDQVIXVLRQV��LW�LV�QRZ�SRVVLEOH�WR�
complete a routine posterior spinal fusion without using allogeneic blood trans-
IXVLRQV���������������

0(&+$1Ζ606�2)�%/22'�/266�'85Ζ1*�6&2/Ζ26Ζ6�685*(5<

:KLOH�JRRG�VXUJLFDO�WHFKQLTXH�LV�HVVHQWLDO�WR�PLQLPL]H�EORRG�ORVV��HYHQ�WKH�PRVW�
FDUHIXO�VSLQDO�VXUJHRQ�PD\�ȴQG�D�ZLGH�YDULDWLRQ�DPRQJ�SDWLHQWV�LQ�YROXPH�RI�
blood lost during what appears to be a standardized procedure. The surgeon’s 
role in controlling blod loss begins with selection of the appropriate operation 
for a given patient. Because blood loss generally increases as operative time in-
creases the time necessary to properly install a spinal instrumentation system 
PXVW�EH�ZHLJKHG�DJDLQVW� LWV�DGYDQWDJHV��:KHQ�WKH�SDWLHQW� LV� O\LQJ�SURQH��WKH�
LQWUDDEGRPLQDO�SUHVVXUH�LV�LQFUHDVHG��UHVXOWLQJ�LQ�YHQD�FDYDO�FRPSUHVVLRQ�WKDW�
LQFUHDVHV�WKH�SUHVVXUH�LQ�WKH�YHQRXV�FKDQQHOV�DURXQG�WKH�VSLQH��%DWVRQȇVS�OH[-
XVȇ���7KLV�FDQ�FDXVHV�LQFUHDVHG�EOHHGLQJ�GXULQJ�H[SRVXUH�RI�WKH�VSLQH��3RVLWLRQ-
LQJ�WKH�SDWLHQW�RQ�D�GHYLFH�WKDW�DOORZV�WKH�DEGRPHQ�WR�KDQJ�IUHH��VXFK�DV�WKH�
Relton and Hall frame avoids the increase in intraabdominal pressure that leads 
to compression of. the vena cava. 

ΖQȴOWUDWLRQ�RI�WKH�VNLQ�DQG�VXEFXWDQHRXV�WLVVXH�ZLWK�D�GLOXWH��O������������VROXWLRQ�
of epinephrine has been recommended to reduce bleeding by producing local 
vasoconstriction. 

Subperiosteal dissection avoids tearing the numerous vessels in the surround-
LQJ�PXVFOH�DQG�JUHDWO\� UHGXFHV�EOHHGLQJ��%OHHGLQJ� IURP�ERQH�FDQ�EH�GLɝFXOW�
to control but can be minimized by the use of topical hemostatic agents and 
thrombin solution have been suggested. 

7KH�FRPPRQ�GRQRU�VLWH�IRU�DXWRJHQHLF�ERQH�JUDIW�IURP�WKH�LOLDF�FUHVW��FDQ�EH�
a major source of bone bleeding. The primary area of bone bleeding during 
VFROLRVLV�VXUJHU\�LV�WKH�VSLQH�LWVHOI��([FLVLRQ�RI�WKH�IDFHW�MRLQWV�DQG�ODPLQDU�GH-
FRUWLFDWLRQ�DGG�WR�LQWUDRSHUDWLYH�EORRG�ORVV��EXW�DOVR�LQFUHDVH�WKH�OLNHOLKRRG�RI�D�
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VXFFHVVIXO�DUWKURGHVLV��WKH�SULPDU\�JRDO�RI�WKH�SURFHGXUH��'HFRUWLFDWLRQ�VKRXOG�
be performed as late in the procedure as possible to minimize the time of un-
controllable bone bleeding and allow visualization of the wound for as long as 
possible. 

$87275$16)86Ζ21

ΖI�D�SDWLHQW� LV�JRLQJ�WR�UHFHLYH�D�EORRG�WUDQVIXVLRQ��WKH�VDIHVW�EORRG�LV�WKH�SD-
tient’s own-autotransfused blood. Two commonly used methods are preoper-
ative collection and preservation of a patient’s blood a and intraoperative sal-
vage of blood lost in the wound. Preoperative collection of autogeneic blood 
requires that the patient donate blood that is preserved and refrigerated just 
OLNH�DOORJHQHLF�EORRG��$W�WKH�DXWKRUVȇ�LQVWLWXWLRQ��SDWLHQWV�DUH�DOORZHG�WR�GRQDWH�
RQH�XQLW�SHU�ZHHN�XQWLO�WHQ�GD\V�SULRU�WR�VXUJHU\��%HFDXVH�D�QHZ�SUHVHUYDWLYH��
FLWUDWH�SKRVSKDWH�GH[WURVH�ZLWK�DGHQLQH��&3'$�����DOORZV�D�VKHOI�OLIH�RI�XS�WR����
GD\V��W\SLFDOO\�WKUHH�XQLWV�FDQ�EH�REWDLQHG�LQ�WKH�PRQWK�EHIRUH�VXUJHU\��3DWLHQWV�
DUH�SXW�RQ�VXSSOHPHQWDO�LURQ�WR�NHHS�WKH�KHPDWRFULW�DERYH�����WR�DOORZ�WKHVH�
donations. No special equipment is needed to collect autogeneic blood beyond 
the resources of a blood bank. It has recently become the policy of the authors’ 
blood bank to allow parents and other family members to donate blood desig-
nated for a certain patient. 

Intraoperative recovery of lost blood entails recovery of the drainage from the 
VXFWLRQ�ERWWOHV��7KH�UHG�FHOOV�DUH�ȴOWHUHG��ZDVKHG��DQG�FRQFHQWUDWHG�DQG�WKHQ�
UHLQIXVHG�LQ�WR�WKH�SDWLHQW��7KH�&HOO�6DYHU�VLVWHP��+DHPRQHFWLFV����LV�WKH�PRVW�
widely used of the several commercially available machines designed for this 
purpose (5). The cost of the special equipment and of the technician necessary 
to run it has perhaps limited its use. 

Both autotransfusion methods are limited in the amount of blood that can 
EH�UHSODFHG��ΖQWUDRSHUDWLYH�EORRG�UHFRYHU\�V\VWHPV�FDQ�UHFRYHU�DERXW�����RI�
WKH�ORVW�UHG�FHOOV���������'RQDWLRQV�IRU�DXWRWUDQVIXVLRQ�DUH�OLPLWHG�E\�WKH�H΍HF-
WLYHQHVV�RI�WKH�SUHVHUYDWLYH��DOWKRXJK�LQ�VSHFLDO�FLUFXPVWDQFHV�LW�LV�SRVVLEOH�WR�
IUHH]H�EORRG�IRU�XS�WR�WKUHH�\HDUV��+LJKO\�H΍HFWLYH�WKHUDSHXWLF�UHJLPHQ�ZLWK�D�
single weekly intravenous administration of human recombinant erythropoietin 
(rHu-EPO) for preoperative autologous blood collection in patients is very prac-
WLFDO�DQG�FRPIRUWDEOH��%ORRG�VXEVWLWXWHV�VXFK�DV�ȵXRURFDUERQ�FRPSRXQGV�RU�
VWURPD�IUHH�KHPRJORELQ�DUH�VWLOO�H[SHULPHQWDO��ΖI�WRR�PXFK�EORRG�LV�ORVW��DOORJH-
neic transfusions will still be needed. 

THE ROLE OF THE ANESTHESIOLOGIST IN CONTROLLING BLOOD LOSS

ΖQ�D�EURDG�VHQVH��WKH�VXUJHRQȇV�FRQWURO�RI�EORRG�ORVV�LV�UHODWHG�WR�KLV�VNLOO�LQ�FRQ-
trolling the number and size of bleeding points and how long they stay open. Be-
FDXVH�EOHHGLQJ�IURP�ERQH�LV�XQDYRLGDEOH��WKH�VXUJHRQV�DELOLW\�WR�FRQWURO�EORRG�
loss is limited. The only thing the surgeon can do is to operate faster. The anes-
WKHVLRORJLVW�FRQWUROV�EORRG�ȵRZ��RU�KRZ�IDVW�EORRG�LV�ORVW�WKURXJK�WKH�RSHQ�YHV-
sels. Two major techniques used by anesthesiologists to control blood loss are 
hemodilution and induced moderate hypotension. 
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Hemodilution decreases the loss of red cell mass by reducing the hematocrit of 
the blood lost

intraoperatively. The patient is phlebotomized in the operating room and sever-
al units of blood are removed and preserved. Circulating volume is maintained 
by crystalloid replacement. The operation is performed at normal blood pres-
VXUH��$W�WKH�HQG�RI�WKH�SURFHGXUH��WKH�SDWLHQW�LV�GLXUHVHG�RI�H[FHVV�ȵXLG�DQG�KHU�
RZQ�EORRG�LV�UHWUDQVIXVHG��'HVSLWH�WKH�ORZHU�R[\JHQ�FDUU\LQJ�FDSDELOLW\�RI�WKH�
EORRG��WKH�GHFUHDVHG�YLVFRVLW\�RI�WKH�GLOXWHG�EORRG�DOORZV�EHWWHU�WLVVXH�SHUIXV-
VLRQ�VR�WLVVXH�R[\JHQDWLRQ�LV�PDLQWDLQHG��*RRG�UHVXOWV�KDYH�EHH�UHSRUWHG�ZLWK�
KHQRGLOXWLRQ��$OWKRXJK�FRPPRQO\�UHIHUUHG�WR�DV�K\SRWHQVLYH�DQHVWKHVLD��WKHVH�
techniques are actually directed at reducing the left ventricular stroke work in-
GH[��$UWHULDO�EORRG�SUHVVXUH�LV�D�UHODWLYHO\�FRQYHQLHQW�ZD\�RI�DVVHVVLQJ�WKH�SD-
WLHQWȇV�KHPRG\QDPLF�VWDWXV��DOWKRXJK�DV�SUHYLRXVO\�QRWHG��LW�LV�QRW�QHFHVVDULO\�
the best overall measure of hemodynamic status. 

A major concern about hypotensive anesthesia during scoliosis surgery has 
been the potential for increasing the risk of spinal cord injury. It was feared that 
hypotensive anesthetic techniques would leave a narrower margin of safety due 
WR�UHGXFHG�VSLQDO�FRUG�EORRG�ȵRZ��:LWK�UHGXFHG�VSLQDO�FRUG�EORRG�ȵRZ��DQ�LQ-
sult to the spinal cord such as distraction or invasion of the spinal canal could be 
PRUH�OLNHO\�WR�FDXVH�D�QHXURORJLF�GHȴFLW��

A growing body of evidence suggests there is little if any increased risk of neuro-
logic injury with hypotensive anesthetic techniques. Several investigators have 
GHPRQVWUDWHG�WKDW�VSLQDO�FRUG�EORRG�ȵRZ�FDQ�EH�DXWRUHJXODWHG�LQ�GHSHQGHQWO\�
RI�V\VWHPLF�EORRG�ȵRZ�XQGHU�FRQWUROOHG�K\SRWHQVLRQ��6RPDWRVHQVRU\�HYRNHG�
potentials (SEP) ’ a noninvasive means of intraoperatively assessing spinal cord 
IXQFWLRQ��KDYH�EHHQ�VKRZQ�QRW�WR�FKDQJH�VLJQLȴFDQWO\�ZLWK�PRGHUDWH�K\SRWHQ-
sion than distraction of the spine at normotension. 

The anesthesiologist has several alternatives to produce hypotensive anesthe-
VLD��+LJK�OHYHOV�RI�VHYRȵXUDQH�FDQ�SURGXFH�K\SRWHQVLRQ�DQG�UHGXFH�EORRG�ȵRZ�
E\�DFWLQJ�DV�D�YDVRGLODWRU��GHFUHDVLQJ�V\VWHPLF�YDVFXODU�UHVLVWDQFH��DQG�E\�D�GL-
UHFW�LQKLELWRU\�D΍HFW�RQ�WKH�P\RFDUGLXP��GHFUHDVLQJ�FDUGLDF�RXWSXW��/LNH�PRVW�
LQKDODWLRQ�DJHQWV��VHYRȵXUDQH�DQHVWKHVLD�PDNHV�LW�LPSRVVLEOH�WR�GR�6(3V�LQWUD-
operatively (1) and to safely and reliably perform a wake-up test. This makes 
VHYRȵXUDQH�OHVV�DWWUDFWLYH�IRU�UXWLQH�XVH�LQ�VFROLRVLV�VXUJHU\��%DODQFHG�DQHVWKH-
VLD�ZLWK�QLWURXV�R[LGH�VXSSOHPHQWHG�ZLWK�QDUFRWLFV�KDV�EHFRPH�SRSXODU��7KLV�
anesthetic technique allows intraoperative spinal cord monitoring and is easily 
UHYHUVHG�WR�SHUIRUP�D�ZDNH�XS�WHVW��5HGXFWLRQ�RI�EORRG�ȵRZ�FDQ�EH�REWDLQHG�
by using intravenous hypotensive agents. The agents most commonly used are 
VRGLXP�QLWURSUXVVLGH��WULPHWKDSKDQ��QLWURJO\FHULQH��FORQLGLQH�DQG�GH[PHGHWR-
PLGLQH��2QH�RU�PRUH�RI�WKH�KHPRG\QDPLF�SDUDPHWHUV�KDG�FKDQJHG��DQG�YRO-
XPH�RI�EORRG�ORVV�FRUHODWHG�PRVW�FORVHO\�ZLWK�OHIW�YHQWULFXODU�VWURNH�ZRUN�LQGH[�
�/96:Ζ���D�PHDVXUH�RI�EORRG�ȵRZ��%HFDXVH�/96:Ζ�L�V�FRPSXWHG�IURP�V\VWHPLF�
YDVFXODU�UHVLVWDQFH��FDUGLDF�RXWSXW��DQG�KHDUW�UDWH��DQ�LQFUHDVH�LQ�FDUGLDF�RXWSXW�
DW�D�FRQVWDQW�EORRG�SUHVVXUH��HYHQ�DW�K\SRWHQVLYH�OHYHOV��ZRXOG�LQFUHDVH�/96:Ζ�
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DQG�LQFUHDVH�EORRG�ORVV��:LWK�LQGXFHG�K\SRWHQVLRQ��LQFUHDVHV�LQ�FDUGLDF�RXWSXW�
ZHUH�PHGLDWHG�E\� LQFUHDVHG�DFWLYLW\� LQ�HLWKHU� WKH�DXWRQRPLF�QHUYRXV�V\VWHP��
WKH�UHQLQ�DQJLRWHQVLQ�V\VWHP��RU�ERWK��

:LWK�D�VLJQLȴFDQW� LQFUHDVH� LQ� WKH�QXPEHU�DQG�FRPSOH[LW\�RI� VSLQDO�GHIRUPLW\�
FRUUHFWLYH�VXUJHULHV��bEORRGbORVV��RIWHQ�UHTXLULQJ�PDVVLYH�LQWUDRSHUDWLYH�WUDQVIX-
VLRQV��EHFRPHV�D�PDMRU�OLPLWLQJ�IDFWRU�GXULQJbVXUJHU\��7KLV�VFHQDULR�LV�SDUWLFX-
ODUO\�GXULQJ�SRVWHULRUbYHUWHEUDO�FROXPQ�UHVHFWLRQ��39&5���ZKHUH�H[WHQVLYH�LQWUD-
RSHUDWLYHbEORRGbORVV�PD\�SRVH�D�PDMRU�ULVN�WR�WKH�SDWLHQW��SUHYHQWLQJ�VPRRWK�
H[HFXWLRQ�RI�WKH�SURFHGXUH��7UDQH[DPLF�$FLG��7;$��KDV�EHHQ�XVHG�LQ�PDMRU�VSL-
QDO�VXUJHULHV��WR�UHGXFHbEORRGbORVV�DQG�WUDQVIXVLRQ�UHTXLUHPHQWV�IRU�GHFDGHV��
%HIRUH�VNLQ�LQFLVLRQ��WKH�SDWLHQWV�LQ�WKH�7;$�JURXS�UHFHLYHG�DQ�LQWUDYHQRXV�ORDG-
LQJ�GRVH�RI�����PJ�.J�RYHU�D����PLQXWH�SHULRG��IROORZHG�E\�D�PDLQWHQDQFH�LQIX-
VLRQ�RI����PJ�.J�K�XQWLO�VNLQ�FORVXUH�ZDV�FRPSOHWHG��7KHUH�ZHUH�QR�GL΍HUHQFHV�
in liver and renal functions between the TXA and control groups. There was no 
ORZHU�OLPE�YHLQ�WKURPEXV��V\PSWRPDWLF�P\RFDUGLDO�LQIDUFWLRQ��V\PSWRPDWLF�SXO-
PRQDU\�HPEROLVP��VHL]XUHV��RU�DFXWH�UHQDO�IDLOXUH�UHSRUWHG�LQ�WKH�7;$�JURXS��ΖQ�
WKLV�VWXG\��KLJK�GRVHV�RI�7;$�KDYH�EHHQ�VKRZQ�WR�H΍HFWLYHO\�FRQWURObEORRGbORVV�
DQG�UHGXFH�WKH�WUDQVIXVLRQ�UHTXLUHPHQW��������

Patient blood management strategies in vertebral surgery is a multidisciplinary 
DSSURDFK�DQG�WKH�HɝFDF\�RI�PRVW�VLQJOH�PHDVXUHV�KDV�EHHQ�VKRZQ��7KH�EHQHȴWV�
of long-term patient outcomes are the subjects of current and future research. 

/LWHUDWXUH��

1. 7KHXVLQJHU� 20�� 6SDKQ� '5�� 3HULRSHUDWLYHb EORRGb FRQVHUYDWLRQb VWUDWHJLHVb IRU� PD-
MRU� bVSLQHb �VXUJHU\��%HVW�3UDFW�5HV�&OLQ�$QDHVWKHVLRO����������� ������������GRL������
1016/j. bpa. 2015. 11. 007. Epub 2015 Nov 28. 

2. %DJDWLQ�'��ĢDNLÉ�.��%DJDWLQ�7��ĢWXUP�'��0LORģHYLÉ�0��'RHV�URWDWLRQ�WKURPEHODVWRPH-
try (ROTEM) improve early prediction of coagulopathy in breast tumor? Periodicum 
%LRORJRUXP���������������Ȃ����

3. 6DNLF��.����3HFLQD��0����3DYLFLF��&DUGLRUHVSLUDWRU\�IXQFWLRQ�LQ�VXUJLFDOO\�WUHDWHG�WKR-
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��� 5HVSLUDWLRQ�������������������
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&217Ζ1286�5(*Ζ21$/�$1(67+(6Ζ$�Ζ6�683(5Ζ25�72�6Ζ1*/(�
6+27�7(&+1Ζ48(

5XGLQ�'RPL�0'��3K'

6HUYLFH�RI�$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��'HSDUWPHQW�RI�*HQHUDO�
6XUJHU\��Ȋ0RWKHU�7KHUHVDȋ�8QLYHUVLW\�+RVSLWDO�&HQWHU��$OEDQLD��

ΖQWURGXFWLRQ�

Acute postoperative pain is one of the major challenges to the anesthesiologist. 
6HYHUDO�LVVXHV�DUH�SRVWRSHUDWLYH�SDLQ�UHODWHG��UHȵHFWLQJ�WKH�LPSRUWDQFH�RI�WKH�
adequate pain treatment. Multimodal pain treatment is the modern concept. 
&RPELQLQJ� GL΍HUHQW� DQDOJHVLF� GUXJV� DQG� GL΍HUHQW� DGPLQLVWUDWLRQ� WHFKQLTXHV�
LV�LPSRUWDQW�WR�LQFUHDVH�WKH�HɝFDF\�DQG�WR�UHGXFH�WKHLU�VLGH�H΍HFWV��6\VWHPLF�
DQDOJHVLD��QHXURD[LDO�DQDOJHVLD��DQG�SHULSKHUDO�QHUYH�EORFNV�DUH�WKH�UHSRUWHG�
techniques. 

Acute postoperative pain is associated with a increased neuroendocrine stress 
UHVSRQVH��7KLV�VWUHVV�UHVSRQVH�LV�PHGLDWHG�E\�LQȵDPPDWRU\�VXEVWDQFHV�GXH�WR�
WLVVXH�WUDXPD�DQG�WKH�DFWLYDWLRQ�RI�K\SRWKDODPLF�SLWXLWDU\�DGUHQRFRUWLFDO�D[LV�
DQG�ȴQDOO\�D�V\PSDWKHWLF�UHVSRQVH��$OO�WKHVH�SDWKSK\VLRORJLF�FKDQJHV�FDQ�OHDG�
WR�LQFUHDVHG�FDWHFKRODPLQH�OHYHOV�DQG�FDWDEROLF�KRUPRQHV�DV�FRUWLVRO��DQWLGLXUH-
WKLF�KRUPRQH��DOGRVWHURQH��UHQLQ�HWF��ΖW�LV�UHFHQWO\�UHSRUWHG�WKDW�VWUHVV�UHVSRQVH�
FDQ�OHDG�WR�ZDWHU�DQG�VDOW�UHWHQWLRQ��K\SHUJO\FHPLD��LQFUHDVHG�IDWW\�DFLGV��DQG�
ODFWDWH�SURGXFWLRQ��2WKHU�GHWULPHQWDO�H΍HFWV�DUH� LPXQRVXSUHVVLRQ�� LQFUHDVHG�
FRDJXODWLRQ��DQG�SRRU�ZRXQG�KHDOLQJ��7KH�SUHH[LVWLQJ�GLVHDVHV�DV�GLDEHWHV��FRU-
RQDU\�DUWHU\�GLVHDVH��K\SHUWHQVLRQ��RU�DQRWKHU�HQG�VWDJH�RUJDQ�G\VIXQFWLRQ�FDQ�
be further deteriorated. 

&KURQLF�SRVWRSHUDWLYH�SDLQ�LV�DVVRFLDWHG�ZLWK�LPPRELOLW\��GHFUHDVHG�SDWLHQW�UH-
FRYHU\�DQG�UHKDELOLWDWLRQ��KLJKHU�SXEOLF�VHUYLFH�FRVWV��DQG�SRRU�OLIH�TXDOLW\��3RRU-
ly acute postoperative pain control can dramatically induce chronic postsurgical 
pain. 

7KH�KDOOPDUNV�RI�PXOWLPRGDO�DSSURDFK�LQFOXGH�DGHTXDWHO\�SDLQ�FRQWURO��IHZHU�
VLGH�H΍HFWV��DQG�HDUO\�SDWLHQW�PRELOL]DWLRQ��0DMRU�DGYDQWDJHV�RI�D�PXOWLPRGDO�
SDLQ� FRQWURO�DUH��EHWWHU�SDLQ� FRQWURO�� IHZHU� VLGH�H΍HFWV�� OHVV� VWUHVV� UHVSRQVH��
GHFUHDVHG�PRUELGLW\��VKRUWHU�KRVSLWDO�VWD\��DQG�LPSURYHG�SDWLHQW�VDWLVIDFWLRQ��

1HXURD[LDO�EORFNDGH�DQG�SHULSKHUDO�QHUYH�EORFNV�FDQ�EOXQW�WKH� ORFDO�DQG�V\V-
temic stress response and provide adequate pain control. This paper will be 
focused on the potentially advantages of continuous regional anesthesia/anal-
gesia to the single shot technique. 
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5HJLRQDO�DQHVWKHVLD��DQDOJHVLD�D�VXLWDEOH�FKRLFH

1HXURD[LDO�EORFNDGH�DQG�SHULSKHUDO�QHUYH�EORFNV�VHHP�WR�EH�D�VXLWDEOH�FKRLFH�
in anesthesia daily practice and of course in postoperative pain control. These 
WHFKQLTXHV�FDQ�R΍HU�VHYHUDO�DGYDQWDJHV�DV� UHGXFHG�FDUGLRYDVFXODU�FRPSOLFD-
WLRQV�� OHVV�UHVSLUDWRU\�SRVWRSHUDWLYH�GHWHULRUDWLRQ��GHFUHDVHG�UDWH�RI�GHHS�YH-
QRXV� WKURPERVLV� DQG� SXOPRQDU\� HPEROLVP�� DQG� DQ� H[FHOOHQW� SRVWRSHUDWLYH�
SDLQ�FRQWURO��6HYHUDO�FRQWURYHUVLHV�H[LVW�UHJDUGLQJ�WKH�HSLGXUDO�DSSURDFK�DQG�
WKH� FXUUHQW� OLWHUDWXUH� VXVWDLQV� WKH� HɝFDF\�RQ�SDLQ� FRQWURO�� 7KRUDFLF� HSLGXUDO�
DQHVWKHVLD�DQDOJHVLD�VHHPV�WR�EH�PXFK�PRUH�H΍HFWLYH�WKDW� OXPEDU�DSSURDFK�
in reducing postoperative complications. Nevertheless adequate pain control 
is the prominent advantage of epidural technique. The anesthesiologist’s skills 
DUH�LPSRUWDQW�LQ�UHGXFLQJ�WKH�HSLGXUDO�VSLQDO�URXWH�VLGH�H΍HFWV�DV�K\SRWHQVLRQ��
EUDG\FDUGLD��UHVSLUDWRU\�GHSUHVVLRQ��SUXULWXV��SRVWRSHUDWLYH�QDXVHD�DQG�YRP-
LWLQJ�HWF��7KH�V\VWHPLF�DGPLQLVWUDWLRQ�RI�DQHVWKHWLFV�DQDOJHVLFV�LV�H΍HFWLYH�EXW�
DVVRFLDWHG�ZLWK� VLGH�H΍HFWV�DV�ZHOO�� 7KHVH� VLGH�H΍HFWV� LQFOXGH�KHPRG\QDPLF�
LQVWDELOLW\��UHVSLUDWRU\�GHSUHVVLRQ��RYHU�VHGDWLRQ��SRVWRSHUDWLYH�LOHXV��LQFUHDVHG�
LQFLGHQFH�RI�SRVWRSHUDWLYH�QDXVHD�DQG�YRPLWLQJ��DQG�XULQDU\�UHWHQWLRQ��ΖW�LV�UH-
FHQWO\�UHSRUWHG�WKDW�QHXURD[LDO�URXWH�FDQ�UHGXFH�WKH�RSLRLG�UHTXLUHPHQWV�SUR-
YLGLQJ�H[FHOOHQW�DQDOJHVLD��1HXURD[LDO�URXWH�FDQ�EH�VKLQJOH�VKRW�RU�FRQWLQXRXV�
administration through catheter insertion. 

An interesting choice remains peripheral nerve block. These blocks have the 
DGYDQWDJHV�KDYLQJ� OHVV� VLGH�H΍HFWV� �FDUGLRYDVFXODU�� UHVSLUDWRU\��SURYLGLQJ�H[-
FHOOHQW� DQDOJHVLD�E\�EORFNLQJ�SHULSKHUDO� D΍HUHQW�SDLQ� WUDQVPLVVLRQ��3HULSKHU-
DO�EORFNV�QHHG�DEVROXWH�VWHULOH�WHFKQLTXH��D�VNLOOIXO�DQHVWKHVLRORJLVW��JRRG�DQD-
WRPLF�DQG�XOWUDVRXQG�NQRZOHGJH��VXLWDEOH�VXSSOLHV��DQG�SDWLHQW�VHGDWLRQ��7KLV�
anesthesia/analgesia technique is also associated with fewer complications as 
DFFLGHQWDOO\� YDVFXODU�SXQFWXUHV�� ORFDO�EOHHGLQJ�� ORFDO� VLWH� LQIHFWLRQ�� DQG� UDUHO\�
QHXURWR[LFLW\��3HULSKHUDO�QHUYH�EORFNV�FDQ�DOVR�EH�VLQJOH�VKRW�DQG�FRQWLQXRXV�
XVLQJ�D�FDWKHWHU�SODFHG�LQ�WKH�UHJLRQ��)LQDOO\�LV�UHSRUWHG�WKHLU�HɝFDF\�IRU�DQHV-
WKHWLF�SXUSRVHV�DQG�IRU�SRVWRSHUDWLYH�SDLQ�FRQWURO�DV�ZHOO��7KH�EHQHȴWV�IURP�
FRQWLQXRXV�QHUYH�EORFN�LQFOXGH��SDLQ�FRQWURO��UHGXFHG�RWKHU�DQDOJHVLFV��DQG�GH-
FUHDVHG�MRLQW�LQȵDPPDWLRQ��LPSURYHG�OLIH�TXDOLW\��DQG�HDUO\�UHKDELOLWDWLRQ��

&RQWLQXRXV�YV��VLQJOH�VKRW�DSSURDFK�

Many authors had compared several anesthetic/analgesic regimens. Continu-
ous peripheral nerve block can provide better analgesia compared to opioid 
XVH�UHGXFLQJ�DOVR�VLGH�H΍HFWV��5RGJHUV�HW�DO�IRXQG�D�GHFUHDVHG�PRUWDOLW\�ZKHQ�
general anesthesia was combined with central regional anesthesia. Cochrane 
UHYLHZ�GHPRQVWUDWHG�QR�EHQHȴWV�RI�UHJLRQDO�DQHVWKHVLD�WR�JHQHUDO�RQH�LQ�RUWKR-
pedic surgery. This prestigious review found that continuous peripheral regional 
anesthesia can improve functionality after surgery. 

During single shot technique the anesthesiologist tend to use long action agents 
that can hide complications like compartment syndrome. So continuous tech-
nique seems more suitable and the anesthesiologist can use even short-acting 
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DJHQWV��PRGXODWLQJ�WKH�GRVH�FRQFHQWUDWLRQ�DQG�WKH�LQWHUYDO�RI�DGPLQLVWUDWLRQ�DV�
ZHOO��7KLV�DGPLQLVWUDWLQJ�YHORFLW\�FDQ�UHGXFH�V\VWHPLF�WR[LFLW\�DQG�QHXURWR[LFLW\��

There are controversies about the cost comparison between single shot tech-
QLTXH�DQG�WKH�FRQWLQXRXV�RQH��7KH�FRQFOXVLRQV�DUH�QRW�GHȴQLWLYH�EXW�FRQWLQX-
ous block seems to reduce hospitalization length and patient treatment costs. 

It is recently reported that orthopedic surgery is strongly associated to deep ve-
QRXV�WKURPERVLV��VR�DQWLFRDJXODWLRQ�LV�RI�JUHDW�LPSRUWDQFH��$QRWKHU�DGYDQWDJH�
of continuous nerve block to epidural route is a decreased risk for hematoma 
after anticoagulation begins. 

Non adequate postoperative acute pain treatment is often accused to be relat-
HG�ZLWK�FKURQLF�SDLQ�DQG�UHGXFHG�IXQFWLRQDOLW\�RI�WKH�H[WUHPLW\�DIWHU�RUWKRSHGLF�
surgery. Blumental et al reported that short analgesia duration means increased 
ULVN�IRU�FKURQLF�SDLQ�LQVWDOODWLRQ��&RQWLQXRXV�DSSURDFK�R΍HUV�DQ�DGYDQWDJH�WR�
prevent chronic pain by ensuring better analgesia. 

Another advantage of continuous peripheral nerve block is delivery of pain 
WUHDWPHQW�LQ�KRPH��6HYHUDO�DXWKRUV�IRXQG�WKDW�WKLV�WHFKQLTXH�LV�WKH�PRVW�H΍HF-
WLYH�DQDOJHVLD�LQ�KRPH�VHUYLFH�UHGXFLQJ�WKH�RSLRLG�VLGH�H΍HFWV��2SLRLG�GHOLYHU\�LQ�
home needs more human resources increasing the treatment costs. 
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+LQNHOEHLQ�-������ 

%UDXȴQHFNHU�6������

1 'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH�0HGLFLQH�� 
8QLYHUVLW\�+RVSLWDO�RI�&RORJQH��&RORJQH��*HUPDQ\ 
��*HUPDQ�6RFLHW\�IRU�$YLDWLRQ�DQG�6SDFH�0HGLFLQH��'*/50��� 
0XQLFK��*HUPDQ\

:KDW�LV�\HW�NQRZQ"

Although the intensive medical selection and subsequent medical monitoring of 
DVWURQDXWV�PDNH�PHGLFDO�SUREOHPV�XQOLNHO\�GXULQJ�VSDFH�ȵLJKW��WKHUH�LV��QHYHU-
WKHOHVV��WKH�SRVVLELOLW\�WKDW�DQ�DVWURQDXW�LQ�PLFURJUDYLW\��JUDYLW\���*��FRXOG�VX΍HU�
a cardiac arrest and need immediate cardiopulmonary resuscitation (CPR) (1). 
$GGLWLRQDOO\��WUDXPDWLF�FDXVHV�PD\�FDXVH�D�FDUGLDF�DUUHVW��7R�GDWH��RQO\�VRPH�
studies have been undertaken to investigate the implementation of emergency 
procedures in space (2). 

The spectrum of these therapeutic interventions ranges from the initiation of 
FKHVW�FRPSUHVVLRQV�IRU�UHVXVFLWDWLRQ��WR�LQWXEDWLRQ������DQG�DQDHVWKHVLD���������
ΖQ�RUGHU� WR�UHVSRQG�DGHTXDWHO\� WR�PHGLFDO�SUREOHPV��DOO�DVWURQDXWV�UHFHLYH�D�
basic level of medical training as part of their specialized astronaut technical 
WUDLQLQJ��ΖQ�WKH�FRQWH[W�RI�IXWXUH�VSDFH�H[SORUDWLRQ��H��J����D�PLVVLRQ�WR�0DUV���WKH�
longer duration of missions and consecutively higher risk of an incident requir-
LQJ�UHVXVFLWDWLRQ��LQFUHDVH�WKH�LPSRUWDQFH�RI�PLFURJUDYLW\�DSSURSULDWH�PHGLFDO�
techniques. 

One of the major key issues is the implementation of adequate cardio-pulmo-
nary resuscitation techniques in space. While CPR under normal (earth) condi-
WLRQV��JUDYLW\���*��LV�YHU\�ZHOO�H[DPLQHG�DQG�HVWDEOLVKHG��YDULRXV�GLɝFXOWLHV�DULVH�
from its application in microgravity or weightlessness. The main problem is the 
lack of gravity and the lack of a thrust block for performing chest compressions 
����� :LWKRXW� WKLV�� DWWHPSWLQJ� FRPSUHVVLRQV� RI� WKH� FKHVW� LQ� PLFURJUDYLW\� RQO\�
OHDGV�WR�SXVKLQJ�DZD\�IURP�HDFK�RWKHU��ZLWKRXW�DFKLHYLQJ�D�KDHPRG\QDPLFDOO\�
VLJQLȴFDQW�FDUGLDF�RXWSXW��&2��LQ�WKH�SDWLHQW��

6R�IDU��WKHUH�DUH�ȴYH�SUHYLRXVO\�GHVFULEHG�PHWKRGV�WKDW�GHDO�ZLWK�WKH�VROXWLRQ�
RI�WKLV�SUREOHP������+RZHYHU��LW�LV�QRW�FOHDU�\HW�ZKLFK�WHFKQLTXH�UHVXOWV�LQ�EHVW�
CPR quality in space. 

%ULQJLQJ�OLJKW�LQWR�WKH�VKDGRZ�

7R�FRPSDUH�WKH�YDULRXV�WHFKQLTXHV��ZH�XVHG�WKH�GDWD�RI�SUHYLRXVO\�SXEOLVKHG�
SDSHUV�� )RU� DQDO\VLV�� WKH� NH\ZRUGV� �ȊUHDQLPDWLRQȋ�RU� Ȋ&35ȋ�RU� ȊUHVXVFLWDWLRQȋ��
DQG� �ȊVSDFHȋ� RU� ȊPLFURJUDYLW\ȋ� RU� ȊZKHLJKWOHVVQHVVȋ�� DQG� WKH� VSHFLȴF� QDPHV�
RI� WKH� WHFKQLTXHV� �Ȋ6WDQGDUG�WHFKQLTXHȋ� RU� ȊVWDQGDUG� WHFKQLTXHȋ� RU� Ȋ6WUDG-
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GOLQJ�PDQRHXYUHȋ�RU� ȊVWUDGGOLQJ�PDQRHXYUHȋ�RU� Ȋ5HYHUVH�EHDU�KXJ�WHFKQLTXHȋ�
RU�ȊUHYHUVH�EDLU�KXJ�WHFKQLTXHȋ�RU�Ȋ(YHWWV�5XVVRPDQR�WHFKQLTXHȋ�RU�ȊHYHWWV�UXV-
VRPDQR�WHFKQLTXHȋ�RU�Ȋ+DQG�VWDQG�WHFKQLTXHȋ�RU�ȊKDQG�VWDQG�WHFKQLTXHȋ��ZHUH�
used. The search results by http: //www. pubmed. com were analysed by two 
LQGHSHQGHQW�LQYHVWLJDWRUV��H[SHULHQFHG�ERWK�LQ�WKH�ȴHOGV�RI�HPHUJHQF\�PHGL-
FLQH�DQG�VSDFH�PHGLFLQH��ΖQ�DGGLWLRQ��DOO�FLWHG�UHIHUHQFHV�ZHUH�FKHFNHG�IRU�IXU-
WKHU�SXEOLFDWLRQV��$IWHU�LGHQWLȴFDWLRQ�RI�WKH�UHOHYDQW�SXEOLFDWLRQV��WKH�GDWD�ZDV�
H[DPLQHG�IRU�FRPSDUDELOLW\��+HUH��SDUWLFXODU�DWWHQWLRQ�ZDV�SDLG�WR�WKH�YDULRXV�
CPR-methods (chest-compression-only / chest-compression + ventilation) and 
the guidelines used at that time. Only studies in a 0G microgravity environment 
with chest-compression-only CPR were included. 

A mathematical estimation of cardiac output obtained in each technique was 
used as a comparison parameter. As a surrogate parameter for cardiac output 
(CO) we used the product of the two factors compression rate (CR) and com-
SUHVVLRQ�GHSWK��&'���&2� �&5�[�&'��7R�FRPSHQVDWH�WKH�GL΍HUHQW�GHPDQGV�RI�
the various guidelines we calculated the amount of chest compressions that 
IXOȴOOHG�WKH�PLQLPXP�UHTXLUHPHQWV�UHJDUG�WR�WKH�&2��FDOFXODWHG�IRU�WKH�VSHFLȴF�
&35�JXLGHOLQHV���$V�D�UHVXOW��ZH�REWDLQHG�WKH�H΍HFWLYHQHVV�RI�WKH�GL΍HUHQW�WHFK-
niques based on the guideline used. 

:KDW�LV�WKH�EHVW�WHFKQLTXH�IRU�&35�LQ�VSDFH"

$�WRWDO�RI�IRXU�SDSHUV�ZHUH�LGHQWLȴHG�GHDOLQJ�ZLWK�&35�RU�%/6�LQ�PLFURJUDYLW\��ΖQ�
WKH�SDSHUV�IRXQG��ȴYH�GL΍HUHQW�WHFKQLTXHV�IRU�&35�LQ�VSDFH�PLFURJUDYLW\�ZHUH�
LGHQWLȴHG��

• Standard side straddle (STD) method: The rescuer places him sideways and 
the patient is situated on the crew medical restraint system for CPR. 

• 2. Waist straddling manoeuvre (SM): The rescuer straddled the patient’s 
ZDLVW��ZLWK� WKH� SDWLHQW� VLWXDWHG� RQ� WKH� FUHZ�PHGLFDO� UHVWUDLQW� V\VWHP� IRU�
CPR. 

• 3. Reverse Bear Hug (RBH) method: The rescuer grips the patient from the 
back with both arms and performs compressions. 

• ���(YHWWV�5XVVRPDQR��(5��PHWKRG��ΖQ�WKH�(7�PHWKRG��WKH�SUDFWLWLRQHU�SODFHV�
himself on top of the patient. He places his left leg over the right shoulder 
of the patient. The right leg of the practitioner is placed around the patient’s 
back under the left arm. The chest compression applied against the sternum 
LV�FRXQWHUHG�E\�WKH�IRUFH�H[HUWHG�E\�WKH�SUDFWLWLRQHUȇV�FURVVHG�OHJV��

• ���+DQGVWDQG� �+6��PHWKRG�� 7R� FDUU\� RXW� WKH�+6�PHWKRG�� WKH�SUDFWLWLRQHU�
SODFHV�KLV�IHHW�RQ�RQH�ZDOO�RI�WKH�FDELQ��ZLWK�WKH�SDWLHQWȇV�EDFN�DJDLQVW�WKH�
RSSRVLWH�ZDOO��DQG�WKH�FKHVW�FRPSUHVVLRQV�DUH�DSSOLHG�DJDLQVW�WKH�VWHUQXP��

8VLQJ�WKH�PDWKHPDWLFDO�PRGHO��IRU�HDFK�VWXG\�&2��&)��DQG�&'�ZHUH�FDOFXODWHG��
:LWK�WKH�UHTXLUHPHQWV�JLYHQ�LQ�WKH�&35�JXLGHOLQHV��WKH�SHUFHQWDJH�RI�&2�YDOXHV�
for each technique and each study were calculated (tab. 1). 
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STD
1
RY�������-D\�HW�DO����

AH
A 2000

����
1000

19.8±11.2
100.0±3.0

1980±1179
����

SM
1
RY�������-D\�HW�DO����

AH
A 2000

����
1026

30.7±11.9
102.6±12.1

3150±1592
29.67

RBH
1
RY�������-D\�HW�DO����

AH
A 2000

����
893

36.8±���
89.3±���

3286±722
16.16

'
H]�������.RUGL�HW�DO�����

ERC 2010
5000

����
����±6.2

98.0±6.2
����±866

�����

ER

)HE�������5HKQEHUJ�HW�DO�����
ERC 2005

����

2195
����±���

�����±5.2
����±���

�����

2209
����±5.2

105.2±���
����±���

75.90

2150
����±5.8

�����±6.6
����±862

60.93

'
H]�������.RUGL�HW�DO�����

ERC 2010
5000

1553
����±5.6

103.5±���
����±778

21.21

-DQ�������5XVVRP
DQR�HW�

DO�����

ERC 2005
����

1575
30.0±5.3

105.0±7.0
3150±767

13.37

1590
28.5±7.5

106.0±5.0
3021±938

�����

1575
27.7±���

105.0±5.0
2909±916

11.66

1590
27.1±7.9

106.0±5.0
2873±973

12.33

ERC 2010
5000

1560
����±9.8

�����±7.0
3609±1262

13.52

1575
����±8.7

105.0±5.0
����±1088

10.79

1590
31.5±���

106.0±8.0
3339±����

9.17

����
31.1±8.5

103.0±10.0
3203±1187

6.50

H
S

1
RY�������-D\�HW�DO����

AH
A 2000

����
983

����±5.1
98.3±6.3

����±���
�����

'
H]�������.RUGL�HW�DO�����

ERC 2010
5000

1866
����±���

�����±15.2
5897±1019

81.05

7DEOH������6WXGLHV��WHFKQLTXHV��DQG�SDUDPHWHUV�DQDO\VHG��+6 +DQGVWDQG�WHFKQLTXH��
67' 6WDQGDUG�WHFKQLTXH��60 6WUDGOLQJ�PDQRHXYUH�WHFKQLTXH��5%+ 5HYHUVH�%HDU�+XJ�
WHFKQLTXH��(5 (YHWWV�5XVVRPDQR�WHFKQLTXH��
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Compression depth

7KH�+6�PHWKRG�ZDV�VXSHULRU� LQ�ERWK�WKH�SXUH�FRPSUHVVLRQ�GHSWK�������s�����
PP���DV�ZHOO�DV�LQ�UDWLR�WR�WKH�UHTXLUHPHQWV�RI�WKH�JXLGHOLQH��UDWLR�������s��������
With this technique the requirements for compression depth by the guidelines 
for CPR in the 1G environment could be almost realized. 

$OVR�WKH�5%+��������s�����PP��UDWLR�������s�������DQG�WKH�(5�WHFKQLTXH�������s���
��PP��UDWLR�������s�������VKRZHG�JRRG�UHVXOWV�ZLWK�UHVSHFW�WR�WKH�FRPSUHVVLRQ�
GHSWK��:KLOH�FDUU\LQJ�RXW�UHVXVFLWDWLRQ�LQ�D�NQHHOLQJ�SRVLWLRQ�QH[W�WR�WKH�SDWLHQW�
LV�WKH�VWDQGDUG�PHWKRG�IRU�&35�XQGHU�HDUWK�FRQGLWLRQV��ERWK�FRQYHQWLRQDO�WHFK-
QLTXHV��67'�������s������PP��UDWLR�������s�������DQG�60�������s������PP��UDWLR��
�����s��������VKRZHG�EURDG�GHYLDWLRQ�DQG�FRXOG��WKHUHIRUH��QRW�DFKLHYH�DQ�DGH-
TXDWH�FKHVW�FRPSUHVVLRQ��ΖQ�WRWDO��QRQH�RI�WKH�H[DPLQHG�WHFKQLTXHV�DFKLHYHG�
WKH�UHTXLUHPHQWV�RI�WKH�JXLGHOLQHV��Ȳ�������WDE������

Method Compressions
(n)

Compression depth Compression rate Cardiac output

(mm) ratio (min-1) ratio (mm/min) ratio over 
min CO 
���

STD 1000 19.8±11.2 0.50±0.28 100.0±3.0 1.00±0.03 1980±1179 0.50±0.29 ���

SM 1026 30.7±11.9 0.77±0.30 102.6±12.1 1.03±0.12 3150±1592 0.79±���� 29.7

RBH 2363 39.8±6.3 0.82±0.13 ����±��� 0.89±0.09 ����±812 0.82±0.18 15.2

ER 20707 35.6±6.7 ����±���� �����±��� 1.01±0.06 3716±916 0.86±0.21 33.0

HS ���� ����±3.3 0.91±0.07 �����±12.1 1.08±0.11 5222±928 1.11±0.20 69.3

7DEOH������$YHUDJH�&35�TXDOLW\��+6 +DQGVWDQG�WHFKQLTXH��67' 6WDQGDUG�WHFK-
QLTXH��60 6WUDGOLQJ�PDQRHXYUH�WHFKQLTXH��5%+ 5HYHUVH�%HDU�+XJ�WHFKQLTXH��
ER=Evetts-Russomano-technique) 

Compression rate

ΖQ�FRQWUDVW�WR�WKH�FRPSUHVVLRQ�GHSWK����RI���WHFKQLTXHV�UHDFKHG�WKH�UHTXLUHG�
FRPSUHVVLRQ� UDWH�� 1HYHUWKHOHVV�� LQ� FRPSDULVRQ� WKH� +6� PHWKRG� DFKLHYHG� DQ�
DERYH�DYHUDJH�UDWH��������s������PLQ-1��UDWLR�������s��������1HDUO\�DOO�SHUIRUPHG�
techniques met the minimum requirement in terms of the compression rate: ER 
�������s�����PLQ-1��UDWLR�������s��������67'��������s�����PLQ-1��UDWLR�������s��������
SM (102. 6±12. 1 min-1��UDWLR�������s��������2QO\�WKH�5%+�PHWKRG�GLG�QRW�PHHW�WKH�
UHTXLUHG�FULWHULD�������s�����PLQ-1��UDWLR�������s��������WDE������

Cardiac output

$V�VXUURJDWH� IRU�&35�TXDOLW\��&2�ZDV�FDOFXODWHG�DFFRUGLQJ� WR� WKH�PDWKHPDWL-
FDO�HVWLPDWLRQ�GHVFULEHG�DERYH��DQG�WKH�UHVXOWV�ZHUH�FRQVLGHUHG�LQ�UHODWLRQ�WR�
the minimum requirement of the relevant guideline. Concerning cardiac out-
SXW��&2���WKH�+6�PHWKRG���������DERYH�UHTXLUHG�&2��ZDV�VXSHULRU�WR�WKH�RWK-
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HU�WHFKQLTXHV��IROORZHG�E\�WKH�(5�WHFKQLTXH�����������$OVR�WKH�60�PHWKRG������
����FRXOG�GHOLYHU�D�VDWLVIDFWRU\�&2��EXW�VKRZV�D�VLJQLȴFDQW�ȵXFWXDWLRQ��7KH�5%+�
PHWKRG����������ZDV�XQDEOH�UHDFK�D�VXɝFLHQW�&2�GXH�WR�WKH�OLPLWDWLRQ�LQ�WKH�
FRPSUHVVLRQ�UDWH��7KH�ORZHVW�&2�ZDV�SURYLGHG�E\�WKH�67'�PHWKRG����������ȴJ��
���WDE������

:KDW�GRHV�WKLV�PHDQ�IRU�IXWXUH�VSDFH�PLVVLRQV"

'XH�WR�WKH�H[WHUQDO�FLUFXPVWDQFHV��H��J��DEVHQFH�RI�JUDYLW\��FUDPSHG�FRQGLWLRQV��
it is unlikely that BLS can be carried out with the same performance in space as 
RQ�HDUWK��(YHQ�XQGHU�LGHDO�FRQGLWLRQV��LPPHGLDWH�&35��SHUIHFW�FDUGLDF�RXWSXW��
not every CPR is able to achieve a return of spontaneous circulation (ROSC). This 
is aggravated by the fact that currently no opportunities for subsequent inten-
VLYH�PHGLFDO�WKHUDS\�H[LVW�LQ�VSDFH��(VSHFLDOO\�LQ�WKLV�FRQWH[W�WKH�TXHVWLRQ�DULVHV�
LI�WKHUH�LV�QHHG�WR�SURYLGH�&35�LQ�VSDFH�DW�DOO��1HYHUWKHOHVV��DJDLQVW�WKH�EDFN-
JURXQG�RI�IXWXUH�ORQJ�WHUP�PLVVLRQV��WKH�SUHVHQW�VWXG\�FRPSDUHV�WKH�FXUUHQW�
methods to perform CPR in microgravity. 

)LJ�����$YHUDJH�FDUGLDF�RXWSXW�LQ�UDWLR�WR�JXLGHOLQH��+6 +DQGVWDQG�WHFKQLTXH��67' -
6WDQGDUG�WHFKQLTXH��60 6WUDGOLQJ�PDQRHXYUH�WHFKQLTXH��5%+ 5HYHUVH�%HDU�+XJ�WHFK-
QLTXH��(5 (YHWWV�5XVVRPDQR�WHFKQLTXH��

$V�FDUGLDF�RXWSXW�FDQQRW�EH�PHDVXUHG�� WKH�SURGXFW�RI�FRPSUHVVLRQ�UDWH�DQG�
compression depth was used as a surrogate for the cardiac output in the pres-
HQW�VWXG\��(YHQ�LI�WKLV�LV�RQO\�DQ�DSSUR[LPDWLRQ��WKH�VXUURJDWH�SDUDPHWHU�ȊFDU-
GLDF�RXWSXWȋ�DOORZV�FRPSDULVRQV�RI�GL΍HUHQW�PHWKRGV�ZLWK�UHVSHFW�WR�DFKLHYHG�
performance/CPR-quality. 

:KLOH� WKH�FRPSUHVVLRQ� UDWH�SULPDULO\�GHSHQGV�RQ� WKH�&35�PHWKRG�� WKH�FRP-
pression depth depends not only on the technique but also on the manikin used 
in the study. The use of various manikins with variable resistance can lead to dif-
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IHUHQW�UHVXOWV�LQ�WKH�FRPSUHVVLRQ�GHSWK��+RZ�IDU�WKH�GL΍HUHQWO\�XVHG�PDQLNLQV�
LQȵXHQFH�WKH�FDUGLDF�RXWSXW�LV�VWLOO�XQNQRZQ��

Simulation of microgravity

7R�VLPXODWH�PLFURJUDYLW\�GL΍HUHQW�PHWKRGV�DUH�XVHG�LQ�WKH�VWXGLHV��ΖQ�SDUWLFX-
ODU��UHFHQW�VWXGLHV�DUH�XVLQJ�D�ERG\�VXVSHQVLRQ�GHYLFH��%6'��ZKLFK�ZDV�GHYHO-
RSHG�E\�WKH�-RKQ�(UQVWLQJ�$HURVSDFH�3K\VLRORJ\�/DERUDWRU\��0LFURJUDYLW\�&HQ-
WUH��3RQWLȴFDO�&DWKROLF�8QLYHUVLW\�RI�5LR�*UDQGH�GR�6XO��385&6���ΖQ�FRQWUDVW�WR�WKH�
SDUDEROLF�ȵLJKWV�ZLWK�WKHLU�OLPLWHG�VWXG\�WLPH��PD[�����VHFRQGV�SHU�SDUDEROD���
long-term studies are possible with the BSD. Since some studies have been car-
ULHG�RXW�ZLWK�SDUDEROLF�ȵLJKWV��WKH�GDWD�IRU�SHUIRUPDQFH�GXULQJ�SURORQJHG�&35�
FDQ�RQO\�EH�FRPSDUHG�FRQGLWLRQDOO\��:KHWKHU�PHWKRGV�OLNH�5%+��+6�RU�(5�DUH�
DEOH�WR�SURYLGH�D�VXɝFLHQW�FDUGLDF�RXWSXW�DIWHU�PRUH�WKDQ���PLQXWHV�RI�&35�UH-
mains unclear. 

Data for the ER method already showed that the performance is not sustain-
DEOH�IRU���PLQXWHV�ZLWK�GHJUDGDWLRQ�LQ�ERWK��FRPSUHVVLRQ�UDWH�DQG�GHSWK��:KLOH�
XQGHU��*�FRQGLWLRQV� UHVFXHUV� DUH� UHSODFHG�HYHU\���PLQXWHV�� SRVVLEO\� D�PRUH�
frequent change is necessary in these energy-consuming methods. Since in con-
WUDVW�WR�SDUDEROLF�ȵLJKWV�RU�WKH�XVH�RI�D�%6'��ORQJ�WHUP�VWD\�OHDG�WR�SK\VLRORJLFDO�
FKDQJHV��LW�LV�DOVR�XQFOHDU��ZKHWKHU�WKH�JXLGHOLQHV�IRU�UHVXVFLWDWLRQ�DUH�HYHQ�DS-
plicable in an environment with microgravity. 

Feasibility

Feasibility of a CPR technique in space is a fundamental requirement to perform 
&35�LQ�UHDOLW\��(YHQ�LI�WKHUH�DUH�JRRG�PHWKRGV�XQGHU�H[SHULPHQWDO�FRQGLWLRQV��
WKH\�PXVW�EH�HDVLO\�DSSOLFDEOH�LQ�PLFURJUDYLW\��SDUWLFXODUO\�LQ�YLHZ�RI�WKH�FRUUHOD-
WLRQ�EHWZHHQ�WKH�HDUO\�VWDUW�RI�UHVXVFLWDWLRQ��ZLWKLQ�WKH�ȴUVW�����PLQXWHV�DIWHU�
WKH�RQVHW�RI�FLUFXODWRU\�DUUHVW��DQG�D�KLJKHU�SUREDELOLW\�RI�VXUYLYDO�RI����������
(11). 

ΖQ�WKLV�UHVSHFW��PHWKRGV�WKDW�DUH� LQGHSHQGHQW�RI�DQ\�UHVRXUFHV��+6��(5��5%+��
are initially superior to those methods that require the patient to be restrained. 
+RZHYHU��RYHU�WKH�HQWLUH�GXUDWLRQ�RI�D�UHVXVFLWDWLRQ�LQFLGHQW��WKHUH�DUH�VXEVWDQ-
WLDO�EHQHȴWV�WR�UHVWUDLQLQJ�WKH�SDWLHQW�LQ�PLFURJUDYLW\��7DNLQJ�LQWR�DFFRXQW�WKH�
transfer of the patient to the location of medical equipment and the crew med-
LFDO�UHVWUDLQW�V\VWHP��DQG�WKH�WLPH�UHTXLUHG�WR�UHVWUDLQ�WKH�SDWLHQW��D�FRPELQD-
WLRQ�RI�PXOWLSOH�WHFKQLTXHV�ZRXOG�WKHRUHWLFDOO\�JLYH�WKH�EHVW�RXWFRPH��KRZHYHU��
WKLV�ZRXOG�KDYH�WR�EH�ZHLJKHG�DJDLQVW�WKH�LQFUHDVHG�FRPSOH[LW\�RI�WUDLQLQJ�DQG�
IDPLOLDULW\� UHTXLUHG�� )RU� WKH�DSSOLFDWLRQ�RI� WKH�+6� WHFKQLTXH�� WKH�DSSURSULDWH�
VSDWLDO�FRQGLWLRQV�PXVW�ȴW��ZKLFK�ZLOO�EH�D�IXQFWLRQ�RI�ERWK�WKH�FDELQ�GLPHQVLRQV�
and the height of the crewmembers. 

&RQFOXVLRQ

7RGD\��ȴYH�GL΍HUHQW�WHFKQLTXHV�IRU�&35�LQ�PLFURJUDYLW\�VSDFH�DUH�NQRZQ��5H-
JDUGLQJ�WR�WKH�FRPSUHVVLRQ�GHSWK��QR�WHFKQLTXH�DFKLHYHG�WKH�UHTXLUHPHQWV�RI�
WKH�JXLGHOLQHV��Ȳ�������+HUH��WKH�+6�PHWKRG�DSSHDUV�WR�KDYH�DQ�DGYDQWDJH�RYHU�
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the other techniques. Although the RBH method achieved also a good compres-
VLRQ�GHSWK��WKLV�PHWKRG�VKRZHG�XS�GLVWLQFW�GLVDGYDQWDJHV�LQ�WKH�FRPSUHVVLRQ�
rate. 

One possible reason for this could be the unusual compression by tension of 
WKH�DUPV��ZKLFK�LV��LQ�FRPSDULVRQ�WR�WKH�IURQWDO�&35�WHFKQLTXHV��WLPH��DQG�HQHU-
J\�FRQVXPLQJ��VR�WKDW�DQ�DGHTXDWH�FRPSUHVVLRQ�UDWH�LV�YHU\�GLɝFXOW�WR�DFKLHYH��
Both standard techniques (STD and SM) show restrictions in both compression 
GHSWK�DQG�FRPSUHVVLRQ�UDWH�DQG��LQ�DGGLWLRQ��WKHUH�LV�D�GHOD\�WR�WKH�FRPPHQFH-
ment of CPR due to the requirement to restrain the patient. 

&RQFHUQLQJ�TXDOLW\�RI�&35�� WKH�+6�PHWKRG�UHYHDOHG�WKH�EHVW� UHVXOWV�DQG�SHU-
IRUPHG�EHWWHU�DV�WKH�RWKHU�WHFKQLTXHV��+RZHYHU��WKLV�WHFKQLTXH�UHTXLUHV�D�VSH-
FLȴF�VHWWLQJ��ZDOO�WR�ZDOO�GLVWDQFH�EHORZ�����P��QRW�EHLQJ�SUHVHQW�DW�HYHU\�ORFD-
WLRQ�LQ�VSDFH��ΖQ�VXFK�D�FDVH��WKH�(5�WHFKQLTXH�LV�D�UHDVRQDEOH�DOWHUQDWLYH��
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$5(�&(175$/�%/2&.6�68Ζ7$%/(�)25�'$<��&$6(�685*(5<� 
Ζ1�&+Ζ/'5(1"

1DQFKHYD�-��']ROHYD�5��*RUJLHYD�'��6DPDUG]LVNL�0��

8QLYHUVLW\�&OLQLF�IRU�2UWKRSHGLF�6XUJHU\��72$5Ζ/8&��0HGLFDO�)DFXOW\��
6NRSMH��0DFHGRQLD

Ζ1752'8&7Ζ21

In recent years there has been a trend towards performing increasing amount 
RI� VXUJHU\�RQ� FKLOGUHQ�RQ�D�GD\�VWD\� �DPEXODWRU\�� RXWSDWLHQW�� EDVLV�� &KLOGUHQ�
DUH�H[FHOOHQW�FDQGLGDWHV�IRU�GD\�FDVH�PDQDJHPHQW�DV�WKH\�DUH�XVXDOO\�KHDOWK\�
and predominantly require minor or intermediate surgery of short duration. 
7KH�FRVW�H΍HFWLYHQHVV�RI�GD\�FDVH�VXUJHU\�KDV�SXW�WKLV�PRGH�RI�FDUH�DW�WKH�WRS�
of the political agenda in many industrialised countries. 

The development of day surgery began in the United Kingdom during the 1950s 
DQG�����V�LQ�UHVSRQVH�WR�H[SHUW�FRQFHUQ�IRU�WKH�ZHOOEHLQJ�RI�WKH�FKLOG�LQ�KRVSL-
WDO��ΖQ�UHFHQW�\HDUV��GD\�VXUJHU\�KDV�EHFRPH�LQFUHDVLQJO\�SRSXODU�DV�LW�LV�PRUH�
FRVW�H΍HFWLYH��LV�OHVV�GLVUXSWLYH�WR�WKH�IDPLO\��DQG�PD\�UHGXFH�WKH�ULVN�RI�QRVR-
FRPLDO�LQIHFWLRQ��7KH�(XURSHDQ�&KDUWHU�RI�&KLOGUHQ�V�ULJKWV�VWDWHV�WKDW�ȊFKLOGUHQ�
should be admitted to hospital only if the care they require cannot be equally 
ZHOO�SURYLGHG�DW�KRPH�RU�RQ�D�GD\�EDVLVȋ��ΖQ�WKH�8.�WKHUH�LV�D�GULYH�IURP�WKH�'H-
SDUWPHQW�RI�+HDOWK�WR�SHUIRUP�����RI�HOHFWLYH�VXUJHU\�LQ�WKH�GD\�FDVH�VHWWLQJ�
��������

%HVLGHV�WKH�HFRQRPLF�EHQHȴWV��GD\�FDVH�PDQDJHPHQW� LV�KLJKO\�DGYDQWDJHRXV�
for child and family. The psychological impact of inpatient admission can not be 
RYHU�HVWLPDWHG��3UREOHPV��VXFK�DV�QRFWXUQDO�HQXUHVLV�DQG�GLVUXSWHG�VOHHS�SDW-
WHUQV��DUH�FRPPRQ�SODFH�DQG�DUH�GHFUHDVHG�E\�GD\�FDVH�PDQDJHPHQW��+RVSLWDO�
acquired infection is also reduced by avoiding in-patient admission. This is par-
WLFXODUO\� EHQHȴFLDO� IRU� LPPXQRFRPSURPLVHG� FKLOGUHQ�� $� VXFFHVVIXO� SDHGLDWULF�
GD\�FDVH�VHUYLFH�LV�RQH�ZKLFK�PLQLPLVHV�SRVWRSHUDWLYH�PRUELGLW\��KDV�ORZ�LQ�SD-
tient admission rates and demonstrates high parental and child satisfaction. 

*RRG�TXDOLW\�DQDHVWKHVLD�LV�HVVHQWLDO�WR�DFKLHYLQJ�WKHVH�JRDOV�ZLWK�H[SHULHQFHG�
clinicians working in child-friendly facilities. Anaesthesia is frequently the lead 
VSHFLDOLW\�LQ�SDHGLDWULF�GD\�FDVH�VHUYLFHV��GHYHORSLQJ�VHOHFWLRQ�FULWHULD�SURWRFROV��
SRVWRSHUDWLYH�V\PSWRP�FRQWURO�UHJLPHQV�DQG�FR�RUGLQDWLQJ�DXGLW�DFWLYLW\���������

)DFLOLWLHV�IRU�GD\�FDVH�VXUJHU\

One of the key aspects of providing high quality paediatric day case manage-
ment is location of the service. Ideally children should be nursed in customized 
DQG�VSHFLȴFDOO\�GHVLJQHG�SDHGLDWULF�GD\�FDUH�XQLWV��+RZHYHU�LI�FKLOGUHQ�PXVW�EH�
FDUHG�IRU�RQ�DQ�DGXOW�XQLW��D�VHSDUDWH�DUHD�PXVW�EH�RUJDQLVHG�IRU�WKHP�DQG�WKHLU�
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SDUHQWV�FDUHUV��6XLWDEOH�HTXLSPHQW��WR\V�JDPHV�DQG�D�SOD\�DUHD�VKRXOG�EH�SUR-
YLGHG�WR�UHGXFH�DQ[LHW\�DQG�VSHHG�UHFRYHU\��

Purpose built children’s day unit 

7KLV� LV� WKH� LGHDO�PRGHO�� LI� WKHUH� LV�VXɝFLHQW�SDHGLDWULF�ZRUNORDG� LQ� WKH�KRVSL-
tal. The environment should be child-safe and child-friendly. The design of the 
patient areas should ensure that preoperative and postoperative patients are 
separated. 

&KLOGUHQ�LQ�DGXOW�GD\�XQLWV�

These units should have dedicated children’s days or sessions according to de-
mand. The unit can be made child friendly for these sessions and appropriately 
trained children’s nurses can be brought in to ensure best quality care. 

6HOHFWLRQ�FULWHULD�

'D\�VXUJHU\�LV�SDUWLFXODUO\�DSSURSULDWH�IRU�FKLOGUHQ��LI�WKH�RSHUDWLRQ�LV�QRW�FRP-
SOH[�RU�SURORQJHG�DQG�WKH�FKLOG�LV�KHDOWK\�ZLWK�QR�VLJQLȴFDQW�FR�H[LVWLQJ�PHGLFDO�
LOOQHVV�� ([FOXVLRQ� FULWHULD� IRU� GD\� FDUH� VXUJHU\� LQFOXGH� SDWLHQW�UHODWHG� IDFWRUV��
VXUJLFDO�DQG�DQDHVWKHWLF�SURFHGXUHV��IDPLO\�DQG�DQHVWKHWLF�FRQVLGHUDWLRQV��

([FOXVLRQ�FULWHULD�IRU�SHGLDWULF�GD\�FDVH�VXUJHU\�FRQQHFWLQJ�ZLWK�SDWLHQW�UHODWLRQ�
factors: 

 - Term baby less than one month in age

 - Former pre-term infant < 60 weeks’ post-conceptual age

 - ΖQDGHTXDWHO\�FRQWUROOHG�V\VWHPLF�GLVHDVH��DVWKPD��GLDEHWHV�PHOOLWXV��

 - Active viral or bacterial infection

 - �&RPSOH[�FRQJHQLWDO�KHDUW�GLVHDVH�DQG�XQLQYHVWLJDWHG�FDUGLDF�PXUPXU

 - ΖQERUQ�HUURUV�RI�PHWDEROLVP��GLDEHWHV�PHOOLWXV

 - Sickle cell disease

 - Sleep apnoea 

Most children are healty and well – suited for a day case manangement. How-
HYHU��FKLOGUHQ�ZLWK�ZHOO�FRQWUROOHG�V\VWHPLF�GLVHDVH��DVWKPD��HSLOHSV\��DUH�RIWHQ�
VXLWDEOH�FDQGLGDWHV��LQFOXGLQJ�VRPH�ZKR�DUH�FODVVLȴHG�DV�$6$�JUDGH�ΖΖΖ��

Children with malignancy can also be managed as a day case if their condition 
LV�VWDEOH�DQG�H[SHULHQFHG�FOLQLFLDQV�GHOLYHU�WKHLU�FDUH��%XW��WKH�FKLOGUHQ�ZLWK�LQ-
born errors of metabolism and insulin –dependent diabetics are not suitable for 
day – case surgery. 
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&RPSOH[�FRQJHQLWDO�KHDUW�GLVHDVH�RU�FDUGLDF�IDLOXUH�DOZD\V�FRQWUD�LQGLFDWHV�GD\�
care but asymptomatic uncomplicated or corrected defects may be suitable 
ZLWK�DSSURSULDWH�EDFWHULDO�HQGRFDUGLWLV�DQWLELRWLF�SURSK\OD[LV��

0DQ\�FKLOGUHQ����Ȃ�����KDYH�D�ȆUXQQ\�QRVHȇ�IRU�D�ODUJH�SURSRUWLRQ�RI�WKH�\HDU��
&DQFHOODWLRQ�RI� WKLV�HQWLUH�JURXS�FRQIHUV�QR�DGYDQWDJH��DV�PDQ\�RI� WKH�FDVHV�
DUH� GXH� WR� EHQLJQ�� QRQLQIHFWLRXV� VHDVRQDO� UKLQLWLV� RU� DGHQRLGDO� K\SHUWURSK\��
+RZHYHU��LW�LV�LPSRUWDQW�WR�H[FOXGH�SDWLHQWV�ZLWK�VLJQLȴFDQW�UHVSLUDWRU\�LQIHFWLRQ�
ZKR�KDYH�D�ULVN�IRU�SHUL�RSHUDWLYH�FRPSOLFDWLRQV�VXFK�DV�ODU\QJRVSDVP��EURQ-
chospasm or atelectasis. This applies particularly to infants. 

Children with moderate or severe respiratory infection are not suitable for day 
FDVH�VXUJHU\��&OLQLFDO�LQGLFDWRUV�RI�VHYHULW\�LQFOXGH�SURGXFWLYH�FRXJK��SXUXOHQW�
nasal secretions and clinical signs of systemic infection including fever and mal-
DLVH��ΖI�WKH�SURFHGXUH�LV�GHIHUUHG��WKH�FKLOG�VKRXOG�EH�UHVFKHGXOHG���ZHHNV�DIWHU�
UHVROXWLRQ�RI�XSSHU�UHVSLUDWRU\�V\PSWRPV�RU���ZHHNV�ODWHU�LI�WKH�ORZHU�UHVSLUD-
tory tract was involved. 

7KH� ORZHU� DJH� OLPLW� IRU� GD\� VXUJHU\� GHSHQGV� RQ� YDULRXV� IDFWRUV�� LQFOXGLQJ�
SRVW�FRQFHSWXDO�DJH��H[SHULHQFH�RI�WKH�DQDHVWKHWLVW�DQG�WKH�GD\�FDVH�IDFLOLWLHV��
+HDOWK\��WHUP�LQIDQWV�PD\�EH�DQDHVWKHWLVHG�IRU�PLQRU�SURFHGXUHV�DV�GD\�FDVHV�
if paediatric anaesthetists are involved and if in-patient neonatal care is avail-
able. Pre-term or former preterm infants are not suitable for day care as they 
DUH�DW�ULVN�RI�SRVWRSHUDWLYH�DSQRHLF�HSLVRGHV��SUREOHPV�ZLWK�ERG\�WHPSHUDWXUH�
FRQWURO��QHFHVVLWDWLQJ� LQ�SDWLHQW�REVHUYDWLRQ��0RVW�DXWKRULWLHV�ZLOO�QRW�FRQVLG-
er-day- case managemetnt for preterm infants less than 60 weeks post-concep-
tual age or even older if the infant has evidence of chronic lung disease (e. g. 
bronchopulmonary dysplasia). 

([FOXVLRQ� FULWHULD� IRU�SHGLDWULF� GD\� FDVH� VXUJHU\� FRQQHFWLQJ�ZLWK� VXUJLFDO� DQG�
anesthetic factors: 

 - ΖQH[SHULHQFHG�VXUJHRQ�RU�DQDHVWKHVLVW�

 - Prolonged procedure (>1h) 

 - 2SHQLQJ�D�ERG\�FDYLW\��H[FOXGLQJ�ODSDURVFRS\��

 - +LJK�ULVN�RI�SHULRSHUDWLYH�KDHPRUUKDJH�ȵXLG�ORVV�

 - Postoperative pain unlikely to be relieved by oral analgesics 

 - 'LɝFXOW�DLUZD\��LQFOXGLQJ�REVWUXFWLYH�VOHHS�DSQRHD��

 - 0DOLJQDQW�K\SHUS\UH[LD�VXVFHSWLELOLW\�

 - Sibling of a victim of sudden infant death syndrome

6XUJHRQV�FRQVLGDUDWLRQV

Body surface operations and some laparoscopic procedures are suitable for day 
FDUH�� 3URFHGXUHV� VKRXOG�EH� DVVRFLDWHG�ZLWK�PLQLPDO� EOHHGLQJ�� WDNH� OHVV� WKDQ�
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1 h and should not produce postoperative pain which can not be relieved by 
oral analgesia after discharge home. Controversy surrounds the suitability of 
day-case tonsil and adenoid surgery. Haemorrhage is the most feared compli-
FDWLRQ�ZKLFK�LV�PRVW�OLNHO\�WR�RFFXU�ZLWKLQ��Ȃ��K�RI�VXUJHU\��3DLQ�DQG�YRPLWLQJ�
can be major postoperative problems that have previously precluded day-case 
DGHQRWRQVLOOHFWRP\��+RZHYHU�� SUDFWLFH� LV� FKDQJLQJ�ZLWK� LQFUHDVLQJ� UHSRUWV� RI�
successful day-case programmes. The key points in successful management are 
FDUHIXO�SDWLHQW�VHOHFWLRQ��H[FOXGH�����\HDU�ROGV�DQG�WKRVH�ZLWK�VOHHS�DSQRHD��QR�
UHVSLUDWRU\�WUDFW�LQIHFWLRQV��IDPLOLHV�ZKR�OLYH�PRUH�WKDQ��K�GULYH�IURP�WKH�KRVSL-
WDO���H[WHQGHG�SRVWRSHUDWLYH�REVHUYDWLRQ��PLQLPXP���K���DQG�RSWLPDO�SDLQ�DQG�
YRPLWLQJ�FRQWURO��OLEHUDO�XVH�RI�16$Ζ'V��SURSK\ODFWLF�DQWLHPHWLFV��FDXWLRXV�XVH�
RI�RSLRLGV���������

$QDHVWKHWLF�FRQVLGHUDWLRQV

3URORQJHG�DQDHVWKHVLD��HYHQ�ZLWK�PRGHUQ�DJHQWV��VKRXOG�EH�DYRLGHG�WR�PLQL-
PLVH�SUREOHPV�ZLWK�YRPLWLQJ�DQG�GHOD\HG�UHFRYHU\��$UELWUDULO\��SURFHGXUHV�OLNH-
O\�WR�H[FHHG���K�DUH�H[FOXGHG�IURP�GD\�VXUJHU\��3HULSKHUDO�DQG�VRPH�RI�QHXUD[L-
al blocks are more preferable than general anesthesia for one day case surgery. 
3UHYLRXV�DQDHVWKHWLF�SUREOHPV�RU�DQ�DQWLFLSDWHG�GLɝFXOW�DLUZD\�PD\�SUHFOXGH�
GD\�VXUJHU\��+RZHYHU��WKH�ȴQDO� MXGJHPHQW�QHHGV�WR�EH�PDGH�E\�H[SHULHQFHG�
personnel. 

General surgery 

+HUQLRWRP\��LQJXLQDO��
XPELOLFDO��HSLJDVWULF��
Upper and lower 
gastrointestinal tract 
endoscopy +/- biopsy 

/\PSK�QRGH�H[FLVLRQ�
biopsy 

Urology 

Cystoscopy 

2UFKLGRSH[\�

Preputial adhesions 
and circumcision 

Minor hypospadias 

ENT 

Myringotomy 
+/- grommets 

Nasal fracture reduction 

Adenotonsillectomy 

Dental 

([WUDFWLRQV�

Dental procedures 
in special patient 
condition

Ophthalmology 

([DPLQDWLRQ�XQGHU�
anaesthesia 

Lacrimal duct probing 

Strabismus correction 

Plastic surgery 

Otoplasty 

([FLVLRQ�VNLQ�OHVLRQV�

Scar revision 

Orthopaedics 

Change of plaster 

Removal of metalwork 

Arthroscopy

Tendovaginitis digitis

Medical 

Imaging 
WHFKQLTXHV��H��J��
&7��05Ζ�

Interventional 
radiology/
cardiology 

Bone marrow 
VDPSOLQJ��OXPEDU�
puncture +/- 

7DEOH���([DPSOHV�RI�SURFHGXUHV�VXLWDEOH�IRU�SDHGLDWULF�GD\�VXUJHU\
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([FOXVLRQ�FULWHULD�IRU�SHGLDWULF�GD\�FDVH�VXUJHU\�FRQQHFWLQJ�ZLWK�VRFLDO�IDFWRUV��

- Parent unable or unwilling to care for the child at home postoperatively 

- Poor housing conditions 

- No telephone 

- ([FHVVLYH�MRXUQH\�WLPH�IURP�KRPH�WR�WKH�KRVSLWDO��!��KRXU��

- Inadequate postoperative transport arrangement

The social circumstances of the child and its family are critical to successful day 
VXUJHU\��8QGXO\�DQ[LRXV�SDUHQWV�DQG�VLQJOH�SDUHQWV�ZLWK�VHYHUDO�FKLOGUHQ�PD\�
feel unable to cope with their child returning home soon after surgery. Families 
should not live far from the hospital (< 1 h by car) and should have access to a 
WHOHSKRQH�DQG�WUDQVSRUW�WR�HQDEOH�UHWXUQ�WR�KRVSLWDO��LI�QHFHVVDU\��

3UH�RSHUDWLYH�VFUHHQLQJ�DQG�LQYHVWLJDWLRQV

$Q�HɝFLHQW�V\VWHP�RI�SUH�RSHUDWLYH�DVVHVVPHQW�EHQHȴWV�WKH�FKLOG�DQG�IDPLO\�DV�
well as the day-case service. Admission on the day of surgery is facilitated which 
decreases stress for the child and avoids preventable cancellation. It is not fea-
sible for all patients to

EH�VFUHHQHG�E\�DQ�DQDHVWKHWLVW��DOWKRXJK�WKH\�VKRXOG�UHPDLQ�WKH�ȴQDO�DUELWHU�RI�
suitability for day surgery. Nurse-led assessment utilising questionnaires com-
pleted by parents is popular and works very successfully in many UK centres. 
Telephone screening and computer-based questionnaires can also be used. All 
children must be reviewed by the surgeon and anaesthetist on admission to 
FRQȴUP�WKH�DGYLVDELOLW\�RI�SURFHHGLQJ�RQ�WKH�GD\�RI�VXUJHU\��

5RXWLQH�SUH�RSHUDWLYH� LQYHVWLJDWLRQV�DUH�XQQHFHVVDU\�� DV� WKH�PDMRULW\�RI� FKLO-
dren are healthy. Sickle cell screening remains a commonly performed investi-
gation for day-case children. 

3V\FKRORJLFDO�SUHSDUDWLRQ

$V�WKH�LQWHUYDO�EHWZHHQ�DGPLVVLRQ�DQG�DQDHVWKHWLF�LQGXFWLRQ�LV�VKRUW��WKHUH�LV�
little chance to orientate the child to the day’s events. 

Sedative premedication is not commonly used for day cases and so careful psy-
chological preparation of the child takes on added importance. 

Some anesthesiologists prefer sedative premedication if for day cases used 
QHXURD[LDO�EORFNV��VSLQDO��FDXGDO���3URJUDPPHV�XWLOLVLQJ�SOD\�VLPXODWLRQ��YLGHR�
presentations and visits to the day unit have all been found to improve peri-op-
erative behaviour. 
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$QDHVWKHWLF�PDQDJHPHQW

Premedication

$OWKRXJK�PRVW�FKLOGUHQ�DUH�QRW�VHGDWHG�EHIRUH�GD\�VXUJHU\��XQGXO\�DQ[LRXV�FKLO-
GUHQ�RU�WKRVH�ZLWK�OHDUQLQJ�GLɝFXOWLHV�PD\�EHQHȴW�IURP�SUHPHGLFDWLRQ��7UDGL-
tional premedicants are

XQVXLWDEOH��DV�WKH\�WHQG�WR�SURGXFH�H[FHVVLYH�SRVWRSHUDWLYH�VHGDWLRQ��&RQVLG-
erable interest has surrounded the use of oral midazolam (0. 5 mg kg–1). This 
SURGXFHV�H΍HFWLYH�VHGDWLRQ�ZLWKLQ���Ȃ���PLQ��LPSURYLQJ�EHKDYLRXU�DW�LQGXFWLRQ�
but without delaying recovery or discharge. Cutaneous anaesthesia with either 
WHWUDFDLQH�JHO��$PHWRS�����PLQ�EHIRUH�FDQQXODWLRQ��RU�D�HXWHFWLF�PL[WXUH�RI�OL-
docaine and prilocaine (EMLA -60 nin before cannulation)) has vastly increased 
intravenous induction for paediatric day-cases. 

Anesthetic technique

The choice of technique depends on the needs of the individual child with the 
JRDO�RI�SURGXFLQJ�VPRRWK��DWUDXPDWLF�LQGXFWLRQ��3DUHQWDO�SUHVHQFH�KHOSV�ERWK�
the child and the anaesthetist in achieving these aims. 

Pediatric Neuraxial blocks for day case surgery

*HQHUDO\��IRU�SHGLDWULF�GD\�FDVH�VXUJHU\�DUH�XVHG�JHQHUDO�DQG�UHJLRQDO�DQHVWKHVLD��

7RGD\��PRUH�WKDQ�D�FHQWXU\�QHXUD[LDO�EORFNV�HVSHFLDOO\�VSLQDO�DQHVWKHVLD�ZHUH�
HVWDEOLVKHG�DV�D�KLJKO\�VDIH�DQHVWKHWLF�WHFKQLTXHV��*LYHQ�WKH�KDQGV�RI�DQ�H[SH-
rienced anesthesiologist constitute techniques of choice not only for elective 
SHGLDWULF�VXUJHU\�EXW�DOVR�LQ�SHGLDWULF�SDWLHQWV�DW�KLJK�ULVN��ΖQ�0D\�������$PHUL-
FDQ�$VVRFLDWLRQ�RI�$QHVWKHVLRORJLVWV�SXEOLVKHG�WKH�ȴUVW�RQ�OLQH�HGLWLRQ�RI�RɝFLDO�
Medical Journal of Anaesthesiology which were publicized two studies involv-
ing infants for hernia repair guided in general and the regional spinal anesthe-
VLD�� ([SHUWV�H[DPLQHG� WKH�H΍HFWV�RI� JHQHUDO� DQHVWKHVLD� LQ� LQIDQWV�DQG�\RXQJ�
children believe that babies and young children undergoing anesthesia sever-
DO�WLPHV�LQ�WKH�ȴUVW�WKUHH�\HDUV�RI� OLIH�PD\�EH�DW�KLJKHU�ULVN�RI�GHYHORSPHQWDO�
DQG�OHDUQLQJ�GLVDELOLWLHV��DOVR�WKH\�VKRZHG�WKDW�WKH�SRVVLELOLW\�RI�FRPSOLFDWLRQV�
�EUHDWKLQJ�FRPOLFDWLRQV��SRVWRSHUDWLYH�DSQHD��LV�PXFK�ORZHU�LQ�WKH�JURXS�RI�LQ-
IDQWV�RSHUDWHG�XQGHU� WKH� VSLQDO� DQHVWKHVLD�� 7KH�H[SHUWV� VXJJHVW� WKDW� LQIDQWV�
and small children undergoing some types of surgery could have better recov-
ery if they receive regional anesthesia rather than general anesthesia. 

ΖQ�FKLOGUHQ�IURP�DOO�UHJLRQDO�WHFKQLTXHV��QHXUD[LDO�EORFNV�DUH�PRUH�XVDEOH�WHFK-
niques for day case operative procedures below the umbilicus. 

Spinal and caudal epidural block is widely used for day case surgery in children. 
ΖW�SURYLGHV�H[FHOOHQW�DQDOJHVLD�IRU�PRVW�SURFHGXUHV�EHORZ�WKH�XPELOLFXV��

Spinal anesthesia would be fundamentally useful in: -one day case sugery es-
SHFLDOO\�LQ�KLJK�ULVN�DQG�IRUPHU�SUHWHUP�LQIDQWV��D�SRSXODWLRQ�ZLWK�DQ�LQFUHDVHG�
ULVN�RI�UHVSLUDWRU\�FRPSOLFDWLRQV�DQG�SRVWRSHUDWLYH�DSQHD��FKLOGUHQ�ZLWK�FKURQLF�
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UHVSLUDWRU\�GLVHDVH��SRWHQWLDOO\�GLɝFXOW�DLUZD\�PDOLJQDQW�K\SHUWKHUPLD��FRQJHQ-
LWDO� KHDUW� GLVHDVH�� WR�PLQLPL]H�KHPRG\QDPLF� ȵXFWXDWLRQV�EXOORXV� HSLGHUPRO-
\VLV��ZKHUH�PDQLSXODWLRQ�RI�WKH�DLUZD\�VKRXOG�EH�DYRLGHG�ZKHQHYHU�SRVVLEOH��
FKLOGUHQ�ZKR�KDYH�GLɝFXOWLHV�LQ�VOHHSLQJ��QHXURPXVFXODU�GLVRUGHUV��

Reported applications of this block are: 

• General surgical procedures�� XPELOLFDO� DQG� LQJXLQDO� KHUQLRUUKDSK\�� DSSHQ-
GHFWRP\�� FRORVWRP\�� SHUQLRSODVW\�� UHFWDO� ELRSV\�� LQFLVLRQ� DQG� GUDLQDJH� RI�
UHFWDO�DEVFHVV��JDVWURVWRP\��FORVXUH�RI�JDVWURVFKLVLV��H[SORUDWRU\�ODSDURWR-
P\��ERZHO�UHVHFWLRQ��H[WUDPXFRVDO�S\ORURWRP\

• Urological procedures��RUFKLGRSH[\��K\GURFRHOHFWRP\��FLUFXPFLVLRQ��F\VWRV-
FRS\��VXSUDSXELF�FDWKHWHU�SODFHPHQW��YHVLFRVWRP\��K\SRVSDGLDV�UHSDLU��XUH-
WHUDO�UHLPSODQW��

• Orthopaedic and lower extremity procedures��KLS�RU�ORZHU�H[WUHPLW\�LQFLVLRQ�
DQG� GUDLQDJH�� IRRW� RU� ORZHU� H[WUHPLW\� DPSXWDWLRQ�� UHSRVLWLRQ� VDQJXLQHD�
FR[DH��FRUUHFWLYH�IRRW�RSHUDWLYH�SURFHGXUHV��WHQGRQ�OHQJWKHQLQJ��PLRWRP\��
ORZHU�H[WUHPLW\�RVWHRWRP\��RVWHRWRPLD�LQQRPLQDWD�VHF. Salter (pelvis oste-
RWRP\���PXVFXOH�ELRSV\�

• Miscellaneous applications: PHQLQJRP\HORFHOH�UHSDLU��FDUGLRWKRUDFLF�VXUJHU\�
�3'$�OLJDWLRQ��$6'�96'�FORVXUH���GLDJQRVWLF�FDUGLDF�FDWKHWHUL]DWLRQ��UDGLDWLRQ�
RQFRORJ\��FKURQLF�SDLQ�PDQDJHPHQW��

Contraindications for spinal anesthesia

Absolute contraindications are the same as in adults and include: allergic reac-
WLRQ�WR�ORFDO�DQHVWKHWLFV��ORFDO�DQG�V\VWHPLF�LQIHFWLRQ��FRDJXORSDWK\��LQWUDFUDQL-
DO�K\SHUWHQVLRQ��K\GURFHSKDOXV��LQWUDFUDQLDO�KHPRUUKDJH�DQG�SDUHQWDO�UHIXVDO��
+\SRYROHPLD�DQG�VSLQDO�GHIRUPLWLHV��VXFK�DV�VSLQD�ELȴGD�RU�P\HORPHQLQJRFHOH��
FRXOG�EH�FRQVLGHUHG�UHODWLYH�FRQWUDLQGLFDWLRQV�IRU�VSLQDO�DQHVWKHVLD��KRZHYHU��
this technique has been used in the repair of myelomeningocele in infants. 

$QDWRPLFDO�DQG�SK\VLRORJLFDO�GL΍HUHQFHV�LQ�FKLOGUHQ

• 7KH�VSLQDO�FRUG�HQGV�DW�/��/��OHYHO�DW�ELUWK��DQG�UHDFKHV�/��/��E\�WKH�HQG�RI�
ȴUVW�\HDU��7KH�GXUDO�VDF�LV�DW�6��DW�ELUWK�DQG�UHDFKHV�6��E\�WKH�HQG�RI�ȴUVW�
year. That’s the reason why spinal anesthesia in neonates is administered at 
/��/���DQG�LQ�\HDUOLQJ�DQG�ROGHU�FKLOGUHQ�/��/��OHYHO

• SA technique itself is successful if you apply it for operative procedures that 
do not last more than 2 hours. In neonates and infants breakdown of local 
DQHVWKHWLF�LV�PXFK�IDVWHU�WKDQ�DGXOWV��DQG�WKH�DPRXQW�RI�ORFDO�DQHVWKHWLF�LV�
KLJKHU��EHFDXVH�RI�GRXEOH�PRUH�SURGXFWLRQ�RI�FHUHEURVSLQDO�ȵXLG�WKDQ� LQ�
adults (neonates 10 ml kg-1��LQIDQWV���PO�NJ-1��DGXOWV���PO���NJ�-1) 
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• In neonates and infants proportions of the structures of the nervous system 
LQ�WHUPV�RI�PXVFOH�DQG�ERQH�PDVV�LV�JUHDWHU��DQG�LW�UHTXLUHV�WKH�XVH�RI�KLJK-
er concentrations of local anesthetic

• 7KH�JUHDWHU�PHGXOOD�VSLQDOLV�EORRG�ȵRZ��LQFUHDVHV�WKH�IDVWHU�GHFRPSRVLWLRQ�
of local anesthetic

• 7KH�FKLOGUHQ��KHPRG\QDPLFDO\�DUH�YHU\�VWDEOH�XS�WR�VL[�\HDUV�RI�DJH��HYHQ�
LI� WKH�EORFN�PRXQWV�WR�WKH�7�� OHYHO� �GXH�WR�WKH�VPDOOHU�YHQRXV�FDSDFLW\�RI�
WKH�ORZHU�H[WUHPLWLHV��OHVV�GHSHQGHQFH�RQ�YDVRPRWRU�WRQH�LQ�QHRQDWHV��LP-
PDWXUH�V\PSDWKHWLF�DXWRQRPLF�V\VWHP�� OHVV�FRPSHQVDWRU\�YDJDO�DFWLYLW\���
The children over 6 years haemodynamic changes were comparable those 
found in adults. Preloading before SA is not a routine in children. 

• Myelinisation is incomplete at birth and continues to develop into the fourth 
\HDU��(QGRQHXULXP�LV�ORRVH��SUHVHQWLQJ�OLWWOH�EDUULHU�WR�GUXJ�GL΍XVLRQ��ZLWK�
IDVWHU�RQVHW�DQG�R΍VHW�RI�EORFN��

Premedication protocols before performing a subarachnoid block

The standard preoperative fasting guidelines are required to be fol-
ORZHG� EHIRUH� HOHFWLYH� VSLQDO� DQDHVWKHVLD�� ���� K� IDVWLQJ� IRU� FOHDU� ȵXLGV�� ��
K� IRU� RWKHU� ȵXLGV� DQG� �� K� IRU� VROLGV� LV� XVXDOO\� IROORZHG� LQ� PRVW� FHQWHUV�� 
Adequate premedication is the key to a smooth regional procedure in children. 
9DULRXV�GUXJV�YLD�GL΍HUHQW�URXWHV�PD\�EH�XVHG�WR�DFKLHYH�D�ZHOO�VHGDWHG�FKLOG�
ZKR�DOORZV�YHQRXV�SXQFWXUH��SODFHPHQW�RI�PRQLWRUV�DQG�HYHQ�D�OXPEDU�SXQF-
WXUH��&RPELQDWLRQ�RI�PLGD]RODP��NHWDPLQH�DQG�DWURSLQH� �SHUIRUPLQJ�RUDO�� LQ-
WUDPXVFXODU�RU�LQWUDYHQRXVO\��DUH�TXLWH�H΍HFWLYH�DQG�VDIH�IRU�SUHPHGLFDWLRQ�LQ�
most cases. 

Performing a subarachnoid block and maintenance of airway

ΖQ�QHRQDWHV��LQIDQWV�DQG�\RXQJ�FKLOGUHQ��IRU�D�VDIH�SHUIRUP�RI�VSLQDO�EORFN��WKHUH�
are several important factors for maintain the airway. 

• ΖQ�QHZERUQ��EUHDWKLQJ�LV�SULPDULO\�GLDSKUDJPDWLF��DQG�LI�WKH�EORFN�JRHV�KLJK-
HU��LV�UHTXLUHG�YHQWLODWRU\�VXSSRUW

• Ventilatory support is sometimes necessary in the course of giving spinal 
EORFN�GXH�WR�UHVSLUDWRU\�GHSUHVVLYH�H΍HFW�RI�VHGDWLYHV� �NHWDODU���PLGD]RO-
DP���ZKLFK�LV�QHFHVVDU\�IRU�PDLQWDLQLQJ�WKH�SRVLWLRQ�RI�WKH�EDE\�GXULQJ�GH-
livery of spinal

• *LYLQJ�SDFLȴHU�VRPHWLPHV�UHGXFHV�WKH�QHHG�IRU�VHGDWLY

• The tepmerature in opperating room should be 25o or higher. Infants and 
babies react with apnea in low and high room temperatures

• More confortable position for infant and baby is lateral decubitus position 
ZLWK�HDVLO\�KLSHUH[WHQVLRQ�KHDG��LQ�RUGHU�WR�DYRLG�REVWUXFWLRQ�RI�WKH�DLUZD\
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• &RPPRQO\� XVHG� DQHVWKHWLF� LV� URSLYDFDLQ� DQG� LVRWRQLF� ��� ��� EXSLYDFDLQ��
ZKLFK� LV�DQ�H΍HFWLYH�DJHQW�IRU�QHRQDWHV�DW�D�GRVH�RI��PJ�NJ-1� IRU� LQIDQWV��
children up to 15 kg 0. 6-0. 8mg/. kg-1�DQG����������PJ�NJ��-1 for 15-25 kg. 

Addition of adjuvants to local anesthetic is not very popular in children’s spinal 
EORFN��EHFDXVH�RI�SRVVLELOLW\�RI�SRVWRSHUDWLYH�UHVSLUDWRU\�GHSUHVVLRQ��)HQWDQ\O�
(1mcg. kg-1) and morphine (30 mcg. kg-1) increases the duration of spinal block 
DQG�SURYLGHV�SURORQJHG�SRVWRSHUDWLYH�DQDOJHVLD�ZLWKRXW�VLJQLȴFDQW�UHVSLUDWRU\�
and hemodynamic alterations. 

Complications

&RPSOLFDWLRQV�DVVRFLDWHG�ZLWK�VSLQDO�DQHVWKHVLD�LQ�FKLOGUHQ�DUH�H[WUHPHO\�UDUH�
DQG�WKHUHIRUH��LW�LV�D�VDIH�DQG�HɝFLHQW�WHFKQLTXH�LQ�WKLV�SRSXODWLRQ��+\SR[HPLD��
intraoperative apnea and bradycardia are usually due to the prematurity of pa-
tients amenable to this type of anesthesia. They can also be the consequence of 
DQ�H[FHVVLYHO\�ȵH[HG�QHFN�GXULQJ�WKH�OXPEDU�SXQFWXUH��D�WRR�KLJK�EORFN��RU�WKH�
additional sedation. The hemodynamic consequences of a high spinal block are 
XVXDOO\�QRW�LPSRUWDQW�LQ�\RXQJ�FKLOGUHQ��EXW�WKH�UHVSLUDWRU\�H΍HFWV�PD\�UHTXLUH�
ventilator assistance. Postdural puncture headache (PDPH) is rare in paediatric 
SDWLHQWV���������

Caudal block-epidural block - Caudal epidural block is widely used for day sur-
JHU\��ΖW�SURYLGHV�H[FHOOHQW�DQDOJHVLD�IRU�PRVW�SURFHGXUHV�EHORZ�WKH�XPELOLFXV��
It is usually used as an adjunct to general anesthesia but also is used like a solo 
technique for surgical procedures below the umbilicus. A caudal block is per-
IRUPHG�DW�LQIDQWV�DQG�FKLOGUHQ�LQ�WKH�ODWHUDO�GHFXELWXV�SRVLWLRQ��ERWK�WKLJKV�DQG�
NQHHV�DUH�ȵH[HG��7KH�DQDWRPLF�ODQGPDUN�LV�WKH�VDFUDO�KLDWXV��D�ȊUHFHVVȋ�ORFDWHG�
between the 5th sacral cornua. These cornua are palpated as two bony promi-
nences that are about 0. 5 cm apart and are located cephalad to the intergluteal 
IROG��ΖI�LW�LV�GLɝFXOW�WR�LGHQWLI\�WKH�FRUQXD��WKH�FRFF\[�LV�SDOSDWHG�DQG�D�ȴQJHU�LV�
VOLG�FHSKDODG�WR�WKH�ȊUHFHVVȋ��$����JDXJH�VKRUW�EHYHOHG�QHHGOH�RU�DQJLRFDWKHWHU�
LV�LQVHUWHG�LQWR�WKH�VDFUDO�KLDWXV��UHFHVV�EHWZHHQ�WKH�FRUQXD��DW�D���r�DQJOH��7KH�
QHHGOH�RU�FDWKHWHU� LV�DVSLUDWHG� WR�FRQȴUP�WKH�DEVHQFH�RI�EORRG�DQG�RU�FHUH-
EURVSLQDO�ȵXLG��&6)���7KH�RSWLPDO�GRVH�DQG�YROXPH�RI�GUXJ�WR�JLYH�LQ�WKH�FDXGDO�
VSDFH�KDV�EHHQ�VWXGLHG�H[WHQVLYHO\��RIWHQ�FLWHG�IRUPXOD�WKDW�GHWHUPLQHV�WKH�YRO-
ume of drug needed to achieve the desired level (by dermatome) of blockade. 

Volume of local anesthetic (ml) = 0. 05ml/kg/dermatome to be blocked 

Another technique described by Armitage involves giving: 0. 5ml/kg for lumbo-
VDFUDO� OHYHO�EORFNV���PO�NJ� IRU� WKRUDFROXPEDU� OHYHO�EORFNV��DQG������PO�NJ� IRU�
PLG� WKRUDFLF� OHYHO�EORFNV��%XSLYDFDLQH�������� �PD[LPXP�YROXPH���PO�� LV� WKH�
GUXJ�PRVW�RIWHQ�XVHG��9ROXPH�RI�GUXJ� LQMHFWHG�D΍HFWV� WKH� OHYHO�RI�EORFNDGH��
GUXJ�FRQFHQWUDWLRQ�D΍HFWV�GHQVLW\�RI� WKH�EORFN�� ΖW� LV� LPSRUWDQW��QRW�WR�H[FHHG�
3mg/kg of either ropivacaine or bupivacaine to avoid causing local anesthetic 
WR[LFLW\�� /RZHU�GUXJ�GRVHV�DUH� UHFRPPHQGHG� LQ� LQIDQWV� OHVV� WKDQ�VL[�PRQWKV�
RI�DJH��EHFDXVH�WKH\�KDYH�OHVV�DOSKD���JO\FRSURWHLQ��7KLV�LQFUHDVHV�WKH�SODVPD�
FRQFHQWUDWLRQV�RI�IUHH�ORFDO�DQHVWKHWLF�DQG�LQFUHDVHV�WKH�OLNHOLKRRG�RI�H[FHHGLQJ�
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WR[LF�GUXJ�OHYHOV��7KHUH�LV�SRWHQWLDO�IRU�ORZHU�OLPE�ZHDNQHVV�GHOD\LQJ�GLVFKDUJH�
which can be minimised by using dilute local anaesthetic solutions (e. g. bupiva-
FDLQH�����������7KH�DGGLWLRQ�RI�FORQLGLQH���������ƉJNJ–1��GRXEOHV��ZKLOH�NHWDPLQH�
(0. 5 mg kg–1��TXDGUXSOHV�GXUDWLRQ�RI�ORFDO�DQDOJHVLD�ZLWK�PLQLPDO�VLGH�H΍HFWV�
making these adjuncts suitable for day case surgery. Another caudal-epidural 
DGMXYDQV�DUH�IHQWDQ\O����ƉJ�NJ��PRUSKLQH������ƉJ�NJ��HSLQHSKULQH����������������
:KHQ�WKH�VXUJLFDO�SURFHGXUH�ODVW�ORQJHU�WKDQ�����KRXUV��WKH�EORFN�FDQ�EH�ȊUH�
GRVHGȋ�DW�WKH�HQG�RI�WKH�SURFHGXUH�ZLWK�RQH�KDOI�RI�WKH�LQLWLDO�YROXPH�RI�ORFDO�
anesthetic like single short injection or through caudal catheter. If a medication 
LQIXVLRQ�SXPS�GHVLJQHG�IRU�QHXUD[LDO�XVH�LV�DYDLODEOH��FRQWLQXRXV�GUXJ�LQIXVLRQ��
���������PJ�NJ�KU��RI�D���������������VROXWLRQ�RI�URSLYLFDLQH�RU�EXSLYDFDLQH�FDQ�EH�
XVHG��7KH�GUXJ�GRVH�LV�UHGXFHG�E\�����IRU����PRQWK�ROG�LQIDQWV������������

Epidural block����DFFHVV�WR�WKH�HSLGXUDO�VSDFH�WR�RWKHU�OHYHOV�H[FHSW�FDXGDO���ΖQ-
dication for lumbar epidural block is operative procedures below Th 10 (lower 
OLPEV��JHQLWDOV�DQG�ORZHU�DEGRPHQ���EXW�LW�LV�XVHG�LQ�FRPELQDWLRQ�ZLWK�JHQHUDO�
anesthesia for surgery of the upper and lower part of the abdomen. Epidural 
EORFNV�FDQ�EH�SHUIRUPHG�OLNH�VLQJOH��VKRUW�LQMHFWLRQ��EXW�WKH�VDIHVW�DQG�PRVW�RI-
ten is aplication of local anesthetic through the epidural catheter for intraoper-
ative and postoperative analgesia. Epidural block is performed with Touhy- nee-
GOH��������*�DQG�DGHTXDWH�HSLGXUDO�FDWKHWHU�SODFHG�EHWZHHQ�/��/��LQWHUVSDFH�
XVLQJ�ȊKDQJLQJ�GURSȋ�RU�ȊORVV�RI�UHVLVWHQFHȋ�WHFKQLTXH�IRU�GHWHUPLQLQJ�WKH�HSL-
dural space. Continuous thoracic epidural block is used for intra and postopera-
tive analgesia of thoracic operative procedures. The catheter is placed between 
Th 7-Th11. Dosage of local anesthetic is 0. 3-0. 5 ml/kg-1 RI�������������EXSLYDFDLQ�
�RU������������URSLYDFDLQH���7KH�GUXJ�GRVH�LV�UHGXFHG�E\�����IRU����PRQWK�ROG�
infants. 

Complications of continuous epidural and caudal block in children are: total spi-
QDO�EORFN��GHPDJH�RI�HSLGXUDO�YHVVHOV��ORFDO�KHPDWRPD��SXQFWLRQ�RI�GXUD��ORFDO�
Ȃ� VLWH� LQIHFWLRQ��K\SRWHQVLRQ��XULQDU\� UHWHQWLRQ� �UDUH���SRVWSXQFWLRQ�KHDGDFKH�
�UDUH���QHXURORJLFDO�GHPDJH��

ΖQ�FKLOGUHQ�IURP�DOO�UHJLRQDO�WHFKQLTXHV��VSLQDO�DQG�FDXGDO�EORFNV�DUH�PRUH�XV-
able techniques for day case operative procedures below the umbilicus. 

The main disadvantage of spinal block that is limited for opereative procedures 
ZKLFK�ODVW�QRW�PRUH�WKDQ�����PLQ�GXH�WR�UDSLG�DEVRUSWLRQ�RI�ORFDO�DQHVWKHWLF��
ZKLFK� LV� WKH� UHVXOW� RI� H[WHQVLYH� YDVFXODUL]DWLRQ��0DQ\� VWXGLHV� VXJJHVWHG� WKDW�
this advantage in one way is advantage for one day- case surgery in children es-
SHFLDOO\�LQIDQWV��EHFDXVH�WKH�SDWLHQW�LV�GLVFKDUJHG�DW�WKH�HQG�RI�WKH�GD\��ZLWK�D�
YHU\�LQIUHTXHQW�LQFLGHQFH�RI�FRPSOLFDWLRQV�VXFK�DV��ORZHU�OLPE�ZHDNQHVV��VWDEOH�
YLWDO�VLJQV��K\SR[HPLD��EUDG\FDUGLD��SRVWRSHUDWLYH�DSQHD���ZLWKRXW�QDXVHD�DQG�
YRPLWXV���������

The caudal epidural block is also widely used regional technique in pediatric one 
GD\�VXUJHU\��IRU�SURFHGXUHV�EHORZ�WKH�XPELOLFXV��GXUDWLRQ�RI�VXUJLFDO�DQDOJHVLD�
ODVWV�����K��DQG�VRPHWLPHV�WKH�FKLOGUHQ�KDV�ORZHU�OLPE�ZHDNQHVV�RU�XULQDU\�UH-
tention delaying discharge. This disadvantage can be minimized by using dilute 
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ORFDO� DQHVWKHWLF� VROXWLRQ�ZLWK� DGGLWLRQ�RI� FORQLGLQH�DQG�NHWDPLQH��ZKLFK�SUR-
ORQJV�GXUDWLRQ�RI�ORFDO�DQDOJHVLD�ZLWK�PLQLPDO�VLGH�H΍HFWV���������

3RVWRSHUDWLYH�DQDOJHVLD�

3DLQ�FRQWURO�LV�HVVHQWLDO�IRU�WKH�VXFFHVV�RI�FKLOGUHQ�V�GD\�VXUJHU\��$�PXOWLPRGDO�
approach using local anaesthesia, paracetamol and NSAID��QRQVWHURLG�DQWLLQȵDP-
atory drug) can help in achieving this. 

This forms the mainstay of postoperative pain relief. The advantage over opioid 
analgesics includes a lack of respiratory depression and sedation. They do not 
FDXVH�QDXVHD�RU�YRPLWLQJ��8VH�RI�16$Ζ'V�LV�QRW�UHFRPPHQGHG�EHORZ�VL[�PRQWKV�
of age due to the possibility of immature renal function and hepatic metabolism. 
Most commonly used agents are: 

��'LFORIHQDF���PJ�NJ��32�35���KRXUO\�SUQ��

- Ibuprofen (5-10mg/kg PO 6-8 hourly). 

�� 3DUDFHWDPRO� ������PJ�NJ� 32�35�Ζ9��PD[LPXP� ��PJ�NJ�GD\� ���PRQWKV�� ���
mg/kg/day in older children). 

��'H[VDPHWKDVRQH�L��Y������PJ�NJ-1))�SURORQJV�SRVWRSHUDWLYHO\�DQDOJHVLF�H΍HFW�RI�
caudal block 

Opioids /The routine use of long-acting opioids is inadvisable as it causes signif-
LFDQW�PRUELGLW\��QRWDEO\�H[FHVVLYH�VHGDWLRQ�DQG�YRPLWLQJ��)HQWDQ\O���Ȃ��ƉJ�NJȂ��
IV) or codeine (1 mg kg–1 orally/rectally) are useful agents for day-cases. 

3RVWRSHUDWLYH�QDXVHD�DQG�YRPLWLQJ��3219��

Commonly performed day-case procedures are associated with a high incidence 
RI�3219��H��J��RUFKLGRSH[\��DSHQGHFWRPLD���$SDUW�IURP�WKH�VXUJLFDO�SURFHGXUH��
other risk

IDFWRUV�IRU�3219�LQFOXGH�SUHYLRXV�KLVWRU\��PRWLRQ�VLFNQHVV�DQG�HDUO\�SRVWRSHUD-
WLYH�PRELOLVDWLRQ��5HGXFWLRQ�LQ�3219�FDQ�EH�DFKLHYHG�E\�PLQLPLVLQJ�H[SRVXUH�WR�
known precipitants (e. g. opioids) and treating the high-risk patient prophylacti-
cally. Ondansetron (0. 1 mg kg–1) is particularly suitable as it is non-sedating and 
GRHV�QRW�SURGXFH�H[WUDS\UDPLGDO�VLGH�H΍HFWV��'H[DPHWKDVRQH�������PJ�NJȂ���
KDV�XVHIXO�V\QHUJLVWLF�DFWLRQ�LQ�GLɝFXOW�3219�FDVHV��

3RVWRSHUDWLYH�PDQDJHPHQW

Recovery

$IWHU�GD\�VXUJHU\��FKLOGUHQ�VKRXOG�UHFRYHU� LQ�D�IXOO\�HTXLSSHG�UHFRYHU\�URRP��
URRP�E\�VWD΍�H[SHULHQFHG�LQ�WKH�PDQDQJHPHQW�RI�XQFRQVFLRXV�SDHGLDWULF�SD-
WLHQWV��$OWKRXJK�WLPLQJ�WKH�WUDQVIHU�RI�D�FKLOG�IURP�WKH�ȴUVW�VWD\�UHFRYHU\�URRP�LV�
XVXDOO\�GHFLGHG�LQWXLWLYHO\��VRPH�GD\�XQLWV�XVH�WKH�6WHZDUG�VFRUH�WR�REMHFWLYHO\�
DVVHV�WKH�UHWXUQ�RI�SURWHFWLYH�UHȵH[HV��:DNHIXOQHVV��PRYPHQW�DQG�DLUZD\�FRQ-
WURO�DUH�DVVHVVHG�DQG�DVVLJQHG�D�VFRUH�RI������DQG����
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Discharge criteria

&KLOGUHQ�PD\�EH�GLVFKDUJHG�ZKHQ�WKHLU�YLWDO�VLJQV�DUH�VWDEOH��SDLQ�DQG�QDXVHD�
are well controlled and there are no surgical problems. Many centres have re-
TXLUHG�FKLOGUHQ�WR�GULQN�SULRU�WR�GLVFKDUJH��+RZHYHU��VWXGLHV�KDYH�VKRZQ�WKDW�
WKHUH�LV�QR�H[FHVV�PRUELGLW\�LQ�FKLOGUHQ�ZKR�UHIXVH�WR�GULQN�SURYLGHG�WKH\�KDYH�
UHFHLYHG�SHUL�RSHUDWLYH�Ζ9�K\GUDWLRQ��6LPLODUO\��WKH

ability to pass urine has been challenged and is now only required on surgical 
JURXQGV��H��J��IROORZLQJ�SHQLOH�VXUJHU\���%HIRUH�WKH�FKLOG�LV�GLVFKDUJHG��LW�LV�YLWDO�
that parents receive clear verbal and written instructions about the child’s af-
WHUFDUH��SDUWLFXODU\�IRU�DQDOJHVLD��GLHW��UHVXPSWLRQ�RI�QRUPDO�DFWLYLWLHV��VXFK�DV�
return to school. Telephone contact perents-hospital is also important. 

5HDVRQV�IRU�LQ�SDWLHQW�DGPLVVLRQ

The commonest problems requiring in-patient admission are intractable vom-
iting and severe pain. A widely quoted benchmark for in-patient admission is 
�Ȃ����7KH�SRVVLELOLW\�RI�DGPLVVLRQ�VKRXOG�DOZD\V�EH�GLVFXVVHG�ZLWK�SDUHQWV�DW�
the screening stage. 

&21&/86Ζ21

'D\�FDVH�PDQDQJHPHQW�LV�EHQHȴFLDO�IRU�FKLOGUHQ��WKHLU�IDPLOLHV�DQG�WKH�SURYLG-
ers of health care. Modern anesthetic techniques which aim to minimize post-
operative morbidity are essential for successfully delivering this mode of care. 
1HXUD[LDO�EORFNV�DV�VXEDUDFKQRLGDO�EORFN�LV�TXLFN�DQG�HDV\�IRU�DSSOLFDWLRQ��ZLWK�
IDVW�DFWLRQ��JRRG�PXVFOH�UHOD[DWLRQ��DOORZV�FDUGLFLUFXODWRU\�DQG�UHVSLUDWRU\�VWD-
ELOLW\��D�UDUH�RFFXUUHQFH�RI�QDXVHD�DQG�YRPLWLQJ��GHFUHDVHG�SRVWRSHUDWLYH�PRU-
ELGLW\�DQG�VKRUWHQHG�UHFRYDOHVFHQV\��GLɝFXOW�XULQDWLRQ�RFFXUV�OHVV�IUHTXHQWO\��
OHVV�LQWUDRSHUDWLYH�DQG�SRVWRSHUDWLYH�EORRG�ORVV��D�FRVW�H΍HFWLYH�OHVV�WKDQ�JHQ-
HUDO�DQHVWKHVLD��FDQ�EH�UHSHDWHG�PDQ\�WLPHV�� WKH� LGHDO�PHWKRG�IRU� ȊGD\�FDVH�
VXUJHU\ȋ��0RVW�RI�PHQWLRQHG�DGYDQWDJHV�IRU�VSLQDO�EORFN�DOVR�EHORQJ�WR�FDXGDO�
EORFN��ΖQ�WKH�KDQG�RI�H[SHULHQFHG�UHJLRQDO�DQHVWKHVLVW�WKLV�DGYDQWDJHV�PDNHV�
the spinal and caudal anaesthesia more frequently used techniques than gener-
al anesthesia for lower abdominal and limb operative procedures. 

/LWHUDWXUH

1. 8��0DQDVDYL��ODQGHU�$��'D\�FDVH�VXUJHU\�LQ�FKLOGUHQ��6XUJHU\�������������������

2. /LSS�$��+HUQRQ�-��'D\�VXUJHU\�JXLGHOLQHV��6XUJHU\����������������

3. Guidance on the provision of Anaesthesia Services for Day Surgery. Royal College of 
$QDHVWKHWLVWV��������KWWS����ZZZ��UFRD��DF��XN�GRFV�*3$6�'D\6XUJ��SGI�

��� 6XOOHP�0��:DONHU�0��<DNVK�7��1HXUD[LDO�DQDOJHVLD�LQ�QHRQDWHV�DQG�LQIDQWV��$�UHYLHZ�
RI�FOLQLFDO�DQG�SUHFOLQLFDO�VWUDWHJLHV�IRU�WKH�GHYHORSPHQW�RI�VDIHW\�DQG�HɝFDF\�GDWD��
$QHVWKHVLD	$QDOJHVLD���������������������
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5. :LOLDPV�5��$GDPV'��$ODMGMHP�(�.UHXWFK�-��7KH�VDIHW\�DQG�HɝFDF\�RI�VSLQDO�DQHVWKH-
sia for surgery in infants: The Vermont infant spinal registry. Anesthesia&Analgesia 
����������������

6. .RNNL�+��7XRYLQLQHQ�.��+HQGROLQ�+��6SLQDO�DQHVWKHVLD�IRU�SDHGLDWULF�GD\�FDVH�VXU-
JHU\��%U�-�$QHVWKHVLD������������������

7. 6DQWKPDQ�6��/RQJ�-��%XUPLQJKDP�3��3DWULN�.��$UH�FDXGDO�EORFN�IRU�SDLQ�FRQWURO�VDIH�
LQ�FKLOGUHQ"�$Q�DQDO\VLV�RI���������FDXGDO�EORFNV�IURP�WKH�3HGLDWULF�UHJLRQDO�DQHV-
WKHVLD�QHWZRUN��35$1��GDWDEDVH����$QHVWKHVLD	$QDOJHVLD���������������������
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&+$1*(6�Ζ1�3('Ζ$75Ζ&�$1(67+(6Ζ$�35$&7Ζ&(�� 
)/8Ζ'�0$1$*(0(17

$QWLJRQD�+DVDQL

3URIHVVRU�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��'HSDUWPHQW�RI�
$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�8UJHQW�0HGLFLQH��)DFXOW\�RI�0HGLFLQH��
8QLYHUVLW\�RI�3ULVKWLQD��3ULVKWLQD��.26292

Ζ1752'8&7Ζ21

7KH�DUW�RI�SHGLDWULF�ȵXLG�PDQDJHPHQW�VWLOO�SUHVHQWV�FKDOOHQJHV�WR�WKH�DQHVWKH-
VLRORJLVWV�DQG�VXUJHRQV��$GPLQLVWUDWLRQ�RI�ȵXLGV�GXULQJ�WKH�VXUJHU\�LV�DLPHG�WR�
PDLQWDLQ�KRPHRVWDVLV��)DVWLQJ��VXUJHU\�DQG�DQHVWKHVLD�FDXVH�VWUHVV�DQG�DOWHU�
SK\VLRORJ\��HVSHFLDOO\� LQ�FKLOGUHQ��7KH�JRDOV�RI�SHULRSHUDWLYH� LQWUDYHQRXV�ȵXLG�
WKHUDS\�DUH�QXPHURXV�DQG�LQFOXGHG�UHSODFHPHQW�RI�SUHRSHUDWLYH�ȵXLG�GHȴFLWV��
PDLQWDLQV�RI�WKH�ȵXLG�WKHUDS\��UHSODFHPHQW�RI�EORRG�ORVV�DQG�UHSODFHPHQW�RI�
third space losses. 

7KH�SHULRSHUDWLYH�PDQDJHPHQW�RI�EORRG�DQG�ȵXLG�UHSODFHPHQW�LQ�WKH�SHGLDWULF�
SRSXODWLRQ� LV�FRQVWDQWO\�FKDQJLQJ��)RU�KDOI�D�FHQWXU\��PDLQWHQDQFH�ȵXLG� WKHU-
DS\� LQ�FKLOGUHQ�KDV�EHHQ�EDVHG�RQ�+ROOLGD\�DQG�6HJDUȇV� UHFRPPHQGDWLRQ� �����
ZKLFK�ZDV�UHODWHG�WR�VWXGLHV�RI�PHWDEROLVP�LQ�SHGLDWULFV��7KLV�UHFRPPHQGDWLRQ��
EHVW�NQRZQ�DV�WKH� Ȇ�����ȇ�UXOH��KDV�EHHQ�ODUJHO\�XVHG�LQ�SHGLDWULF�SUDFWLFH�DQG�
SDUWLFXODUO\� LQ�SHGLDWULF�DQHVWKHVLD��DQG�VWLOO�ȴJXUHV�DPRQJ�WKH�PRVW�SHGLDWULF�
DQHVWKHVLD�WH[WERRNV��:KLOH�D�FRQVHQVXV�KDV�H[LVWHG�IRU�D�ORQJ�WLPH�RQ�WKLV�UXOH�
IRU� ȵXLG�PDQDJHPHQW� LQ� FKLOGUHQ�� VHYHUDO� SDSHUV� RQ� VHYHUH� FRPSOLFDWLRQV�RI�
SHULRSHUDWLYH�LQIXVLRQV�KDYH�EHHQ�SXEOLVKHG�LQ�WKH�UHFHQW�\HDUV��UDLVLQJ�VRPH�
concerns on this topic. 

5HFHQWO\��ERWK�WKH�FRPSRVLWLRQ�DQG�WKH�YROXPH�RIPDLQWHQDQFH�ȵXLGV�ZHUH�FKDO-
OHQJHG�DQG�UHHYDOXDWHG��7KH�FRQWHQW�RI�VRGLXP�LV�LQVXɝFLHQW�LQ�PDQ\�VLWXDWLRQV�
VXFK�DV�PHGLFDO�HPHUJHQFLHV�DQGSRVWRSHUDWLYH�SHULRG��7KHYROXPH�RI�ȵXLGV�UH-
quired in the postoperativeperiod after major surgical procedures has also been 
reevaluated recently. 

7KLV�UHYLHZ�ZLOO�IRFXV�RQ�UHFHQWO\�YLHZV�RI�SHULRSHUDWLYH�PDLQWHQDQFH�ȵXLG�WKHU-
apy in children. 

7+(�+Ζ6725<�2)�)/8Ζ'�0$1$*(0(17�

ΖQ�������+ROOLGD\�DQG�6HJDU�SXEOLVKHG�DQ�LPSRUWDQW�SDSHU������LQ�ZKLFK�WKH\�FDO-
culated the metabolic rate of healthy children at rest and during activity. As the 
PDLQWHQDQFH�QHHGV�IRU�ZDWHU�SDUDOOHOHG�HQHUJ\�PHWDEROLVP��WKHQ�WKH�HVWLPDWHG�
FDORULF�H[SHQGLWXUH�ZDV�XVHG�WR�GHWHUPLQH�WKH�PDLQWHQDQFH�ȵXLG�WKHUDS\����PO�
of water is required for each calorie consumed). They elaborated recommenda-
WLRQV��NQRZQ�DV�WKH�+ROOLGD\�DQG�6HJDUȇV�IRUPXOD�� ΖQ�WKH�DEVHQFH�RI�VZHDWLQJ��
LQVHQVLEOH�ZDWHU� ORVVHV�DQG�XULQH�DUH� WKH� VROH� VLJQLȴFDQW� FRPSRQHQWV�RI�ZD-
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WHU�UHTXLUHPHQWV�8VLQJ�+ROOLGD\�DQG�6HJDUȇV�PHWKRGRORJ\��WKH�LQVHQVLEOH�ZDWHU�
ORVVHV�IRU�D����NJ�FKLOG�DUH����PO�NJ�GD\��ZLWK����PO�NJ�GD\�VXEWUDFWHG�IRU�HQ-
GRJHQRXV�ZDWHU�SURGXFWLRQ��HTXDWLQJ�WR�D�QHW�LQVHQVLEOH�ORVV�RI����PO�NJ�GD\��
$V�WKH�REOLJDWRU\�XULQDU\�ORVVHV�IRU�H[FUHWLQJ�WKH�VROXWH�ORDG�RI�FRZȇV�PLON�LV����
PO�NJ�GD\��WKH�WRWDO�RI�WKH�PDLQWHQDQFH�ȵXLG�UHTXLUHPHQWV�LQ�WKLV�FKLOG�ZRXOG�
be 100 ml/kg/day. The Holliday and Segar’s formula is reported in Table 1. The 
maintenance electrolyte needs were calculated from the amount of electrolyte 
delivered by the same volume of human milk. The daily needs were 3 mmol/kg/
GD\�VRGLXP�DQG���PPRO�NJ�GD\�SRWDVVLXP��(OHFWURO\WH�DQG�ZDWHU�UHTXLUHPHQWV��
K\SRWRQLF�VROXWLRQV��������VDOLQH�HTXLYDOHQW���KDYH�KDG�ZLGHVSUHDG�XVH�IRU�GH-
cades and are still popular in pediatrics despite recent controversies. In another 
VWXG\�� LQGLUHFW�FDORULPHWU\�ZDV�XVHG�IRU� WKH�FDOFXODWLRQ�RI�PHWDEROLF�UDWH��ȵX-
id volume and electrolyte requirements in anaesthetized infants and children. 
/LQGDKO� ���� IRXQG�WKDW�HQHUJ\�ZDVWDJH�GXULQJ�DQHVWKHVLD�ZDV�����ORZHU�WKDQ�
WKDW�FDOFXODWHG�E\�+ROOLGD\�DQG�6HJDU�IRU�KRVSLWDOL]HG�FKLOGUHQ��DQG�ZDV�FORVH�
WR�WKH�EDVDO�PHWDEROLF�UDWH��7KHUH�ZDV�D�JRRG�DJUHHPHQW�LQ�ȵXLG�UHTXLUHPHQW�
within the two studies. 

:HLJKW +RXUO\�ȵXLG
UHTXLUHPHQWV

'DLO\�ȵXLG
UHTXLUHPHQWV

<10 kg

10–20 kg

>20 kg

��PO�NJ

���PO�����PO�NJ
Above 10 kg

60 ml + 1 ml/kg
Above 20 kg

100ml/kg

1000 ml + 50 ml/kg
Above 10 kg

1500 ml + 25 ml/kg
Above 20 kg

7DEOH����+RXUO\���ȗ����UXOH��DQG�GDLO\�PDLQWHQDQFH�ȵXLGV�DFFRUGLQJ�WRFKLOGȇV�ZHLJKW������

+<3(5*/Ζ&(0Ζ$�$1'�+<32*/<&(0Ζ$

+\SHUJO\FHPLD

7KH�LPSRUWDQW� LVVXH�GXULQJ�SHULRSHUDWLYH�ȵXLG�PDQDJHPHQW� LQ�FKLOGUHQ�LV�DG-
PLQLVWUDWLRQ�RI�GH[WURVH��ΖQ�WKH�ODVW����\HDUV��WKHUH�KDV�EHHQ�D�FRPSOHWH�UHHYDOX-
ation of the place of glucose in routine intraoperative solutions. Energy require-
ments during anesthesia are close to basal metabolic rate. Administration of 
GH[WURVH�ZDV�FRQVLGHUHG�LQ�WKH�HDUO\�GD\V�WR�DYRLG�SHULRSHUDWLYH�K\SRJO\FHPLD��
ZKLFK�PD\�EH�GLɝFXOW�WR�GLDJQRVH�LQ�DQ�DQHVWKHWL]HG�FKLOG��EXW�WKH�ULVN�RI�K\-
perglycemia was at that time underestimated. Hyperglycemia can be harmful 
IRU�WKH�EUDLQ�� ΖQ�H[SHULPHQWDO�VWXGLHV�� WKH�H΍HFWV�RI�EUDLQ� LVFKHPLD�RU�DQR[LD�
are worsened if glucose is given before the insult (3). Among the mechanisms 
involved in the production of this damage are both glucose aerobic metabolism 
and the production of an intracellular acidosis with the associated hydrogen 
LRQV��ΖW�LV�LPSRUWDQW�WR�PDNH�D�GL΍HUHQFH�EHWZHHQ�DGXOWV�DQG�FKLOGUHQ��$�UHFHQW�
DUWLFOH�UHYLHZHG�WKH�GL΍HUHQFHV�EHWZHHQ�QHRQDWHV�DQG�DGXOWV� IRU� ����JOXFRVH��
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There is an increase in concentration of some glucose transporter proteins and 
SKRVSKRU\ODWLRQ�HQ]\PHV� LQ� WKH�EUDLQ� IURP�WKH�QHRQDWDO�SHULRG� WR�DGXOWV��DV�
WKH�PHWDEROLF�UDWH�LQFUHDVHV������7KH�FHUHEUDO�PHWDEROLF�UDWH�IRU�JOXFRVH�LQFUHDV-
HV�IURP�WKH�QHRQDWDO�SHULRG�WR�UHDFK�D�PD[LPXP�DW���\HDUV�������PJ�JOXFRVH�
min/100 g) and then decreases to the adult value (5. 5 mg glucose/min/100 g). 
8QOLNH�WKH�DGXOW�EUDLQ��WKH�QHRQDWDO�EUDLQ�LV�DEOH�WR�PHWDEROL]H�NHWRQH�ERGLHV�
and free fatty acids to generate adenosine triphosphate (ATP). The brain is also 
able to metabolize lactate to produce ATP. Thereby it is possible that hypergly-
cemia may be less deleterious in neonates than in adults for several reasons: hy-
perglycemia is responsible for an increase in high-energy reserves and glycogen 
VWRUHV��JOXFRVH�XSWDNH�DQG�ODFWDWH�DFFXPXODWLRQ�DUH�VORZHU�GXULQJ�K\SHUJO\FH-
mia and lactate clearance is greater. 

The danger of hyperglycemia in the perioperative period is a real clinical issue 
WKDW�KDV�EHHQ�H[WHQVLYHO\�UHYLHZHG��+\SHUJO\FHPLD�FDQ�LQGXFH�RVPRWLF�GLXUH-
sis and consequently dehydration and electrolyte disturbances. Several animal 
studies have also demonstrated that hyperglycemia will increase the risk of hy-
SR[LF�LVFKHPLF�EUDLQ�RU�VSLQDO�FRUG�GDPDJH��7KXV��LQWUDRSHUDWLYH�K\SHUJO\FHPLD�
should be avoided. 

+\SRJO\FHPLD�

*OXFRVH�� OLNH�R[\JHQ�� LV�HVVHQWLDO� IRU�WKH�QRUPDO�EUDLQ�WR�IXQFWLRQ��'HSHQGLQJ�
RQ� LWV� VHYHULW\�� K\SRJO\FHPLD� KDV� WKUHH� LPSRUWDQW� H΍HFWV� RQ� FHQWUDO� QHUYRXV�
V\VWHP��)LUVW��LW�PD\�SURYRNH�D�VWUHVV�UHVSRQVH��LQFUHDVH�LQ�SODVPD�FRUWLVRO��HSL-
QHSKULQH��JOXFDJRQ�DQG�JURZWK�KRUPRQH���6HFRQG��UHJLRQDO�EORRG�ȵRZ�PD\�LQ-
FUHDVH�WR�D�PD[LPDO������FKDQJH�ZLWK�D�ORVV�RI�FHUHEUDO�YDVFXODU�DXWRUHJXODWLRQ�
LQ�WKH�FDVH�RI�VHYHUH�K\SRJO\FHPLD��7KLUG��LW�DOWHUV�FHUHEUDO�PHWDEROLVP�OHDGLQJ�
WR�D�VKLIW�IURP�JO\FRO\WLF�SUHFXUVRUV�WR�.UHEVȇ�F\FOH��DOWHUDWLRQ�RI�LRQ�KRPHRVWDVLV�
and acid–base abnormalities. All these changes can lead to clinical symptoms 
and permanent neuronal damage (5). 

The risk of hypoglycemia at induction of anesthesia has been evaluated in sev-
HUDO�VWXGLHV��ΖW�YDULHV�EHWZHHQ���DQG�����DPRQJ�WKH�VWXGLHV��GHSHQGLQJ�RQ�WKH�
blood plasma level threshold for hypoglycemia (range 1. 7– 2. 7 mmol/l). Hypo-
JO\FHPLD�ZDV�QRW�IRXQG�LQ�WKRVH�VWXGLHV�LQ�WKH�FKLOGUHQ�ZKR�GUDQN�FOHDU�ȵXLGV�
�Ȃ��K�EHIRUH�VXUJHU\��)XUWKHUPRUH��WKH�FKLOGUHQ�ZKR�ZHUH�DOORZHG�WR�GULQN�FOHDU�
ȵXLGV��Ȃ��K�EHIRUH�DQHVWKHVLD�SUHVHQWHG�ZLWK�WKH�VDPH�QRUPDO�EORRG�JOXFRVH�
OHYHO�DW�LQGXFWLRQ�RI�DQHVWKHVLD�WKDQ�WKH�FKLOGUHQ�DOORZHG�WR�GULQN�FOHDU�ȵXLGV�XS�
to 6 h before surgery. 

Hypoglycemia is known to induce brain damage especially in newborn infant. 
+RZHYHU��WKH�ULVN�RI�SUHRSHUDWLYH�K\SRJO\FHPLD�KDV�EHHQ�GHPRQVWUDWHG�WR�EH�
ORZ�LQ�QRUPDO�KHDOWK\�LQIDQWV�DQG�FKLOGUHQ���Ȃ������GHVSLWH�SURORQJHG�IDVWLQJ�SH-
ULRGV������7KXV��LW�ZRXOG�DSSHDU�WKDW�LQ�WKH�PDMRULW\�RI�SDWLHQWV�WKHUH�LV�QR�QHHG�
to administer glucose in the perioperative period nor there is a need to monitor 
blood glucose in these patients. 
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)RU�PRUH�WKDQ�KDOI�D�FHQWXU\�FKLOGUHQ�KDYH�EHHQ�LQIXVHG�ZLWK�K\SRWRQLF�ȵXLGV��
PDLQO\�GH[WURVH���RU�����LQ�����Ȃ��������VDOLQH������7KH�UHOHYDQFH�RI�WKLV�SULQFLSOH�
KDV�EHHQ�TXHVWLRQHG�UHFHQWO\��DV�D�VLJQLȴFDQW�QXPEHU�RI�DUWLFOHV�KDYH�UHSRUWHG�
VHYHUH�K\SRQDWUHPLFHQFHSKDORSDWKLHV� UHODWHG�� WRWDOO\�RU�SDUWO\�� WR� WKH�XVH�RI�
hypotonic solutions. 

Hyponatremic encephalopathy is the most severe complication of hyponatremia 
DQG�FDQ�OHDG�WR�GHDWK�RU�SHUPDQHQW�QHXURORJLFDO�GDPDJH��2YHU�����RI�FKLOGUHQ�
with serum sodium less than 125 mmol/l will develop hyponatremic encepha-
ORSDWK\������6RGLXP�LV�WKH�PDLQ�FDWLRQ�RI�H[WUDFHOOXODU�ȵXLG��(&)���&KDQJHV�LQ�WKH�
blood sodium concentration mirrors ECF volume changes. As water moves free-
O\�DFURVV�WKH�FHOO�ZDOO��ZDWHU�PRYHPHQW�DFURVV�PHPEUDQHV�ZLOO�IROORZ�WKH�YDULD-
WLRQV�RI�WKH�H΍HFWLYH�RVPRODOLW\��WRQLFLW\��LQ�WKH�Ζ&)�DQG�WKH�(&)��ΖQ�WKH�EUDLQ��WKH�
endothelial tight junctions prevent sodium moving across the blood–brain bar-
ULHU��1RUPDOO\��WKHUH�LV�HTXLOLEULXP�EHWZHHQ�WKH�WRQLFLW\�RI�WKH�EUDLQ�LQWUDFHOOXODU�
FRQWHQW�DQG�WKDW�RI�WKH�H[WUDFHOOXODU�VSDFH��:KHQ�WKHUH�LV�DQ�DFXWH�GHFUHDVH�LQ�
VHUXP�RVPRODOLW\��LQ�WKH�FDVH�RI�K\SRQDWUHPLD��WKHUH�LV�D�VKLIW�LQ�ZDWHU�IURP�WKH�
H[WUDFHOOXODU�VSDFH�WR�WKH�EUDLQ�LQWHUVWLWLXP�DQG�WKH�EUDLQ�FHOOV��LQ�RUGHU�WR�ORZHU�
the brain osmolality and to match that of hypotonic plasma. If there is an acute 
GURS�LQ�SODVPD�WRQLFLW\��WKH�EUDLQ�ZDWHU�DFFXPXODWLRQ�FDQ�OHDG�WR�FHUHEUDO�HGH-
PD��ΖI�WKH�LQFUHDVH�LQ�EUDLQ�YROXPH�H[FHHGV��Ȃ���RI�LWV�LQLWLDO�YROXPH��WKHUH�LV�D�
risk of brain herniation and death. Children are a group at risk of hyponatraemic 
encephalopathy. This is because the number of brain cells decreases with age 
and children have a larger brain to intracranial volume ratio compared with that 
RI�DGXOWV��$QLPDO�VWXGLHV��KDYH�VKRZQ�WKDW�WKHUH�ZDV�D�OLPLWHG�FHUHEUDO�1D+- K+- 
$73DVH�V\VWHP�LQ�SUHSXEHUWDO�UDWV�DQG�QHZERUQ�GRJV��UHȵHFWLQJ�D�OLPLWHG�DELOLW\�
WR�H[WUXGH�VRGLXP�IURP�WKH�EUDLQ�DQG��DV�D�FRQVHTXHQFH��D�JUHDWHU�YXOQHUDELOLW\�
WR�K\SRQDWUHPLD��7KLV�ȴQGLQJ�H[SODLQV�ZK\� WKH�FOLQLFDO� V\PSWRPV�RI�K\SRQD-
tremic encephalopathy occur at lower sodium concentrations in children. The 
average sodium concentration in children with hyponatraemic encephalopathy 
LV�����PPRO�O��ZKLOH� WKH�FRQFHQWUDWLRQ� LQ�DGXOWV� LV�����PPRO�O��3RVWRSHUDWLYH�
hyponatremia is the most frequent electrolyte disorder in the postoperative pe-
riod. Severe hyponatremia (<120–125 mmol/L) may result in transient or per-
manent brain damage (6). Most postoperative hyponatremia observed in ASA 
Ζ�FKLOGUHQ�DUH�GXH�WR�WKH�DGPLQLVWUDWLRQ�RI�K\SRWRQLF�ȵXLGV�ZKHQ�FDSDFLWLHV�RI�
free water elimination are impaired. Other causes of hyponatremia include pi-
WXLWDU\�RU�DGUHQDO� LQVXɝFLHQF\��EUDLQ� LQMXULHV�RU�EUDLQ�WXPRUV�DVVRFLDWHG�ZLWK�
VDOW�ORVVHV��DQG�LQDSSURSULDWH�VHFUHWLRQ�RI�$'+��3ODVPD�$'+�LV�RIWHQ�LQFUHDVHG�
LQ�SRVWRSHUDWLYH�SHULRG�DV�D�UHVXOW�RI�K\SRYROHPLD��VWUHVV��SDLQ��RU�WUDFWLRQ�RI�
GXUD�PDWHU��7KH�FRPELQDWLRQ�RI�$'+�VHFUHWLRQ�DQG�LQIXVLRQ�RI�K\SRWRQLF�ȵXLGV�
will produce dilutionalhyponatremia. Profound hyponatremia promotes cere-
EUDO�HGHPD�ZKLFK�FOLQLFDO�VLJQV�LQFOXGH�GHFUHDVLQJ�OHYHO�RI�FRQVFLRXVQHVV��GLV-
RULHQWDWLRQ�� YRPLWLQJ�� DQG� LQ� VHYHUH� FDVHV� VHL]XUH� DFWLYLW\�� $FXWH� V\PSWRPDW-
ic hyponatremiaisis a medical emergency which requires immediate therapy. 
Hypertonic NaCl should be administered to increase plasma sodium up to 125 
PPRO�/��DV�WKH�ULVN�RI�VHL]XUH�GHFUHDVHV�DERYH�WKLV�YDOXH��:DWHU�UHVWULFWLRQ�PD\�
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EH�VXɝFLHQW�RQO\�LQ�QRUPRYROHPLF�SDWLHQWV�ZLWKRXW�FOLQLFDO�VLJQV��'LXUHWLF�PD\�
be used in patients with normal or high vascular volume. 

Postoperative hyponatremia should be prevented by avoiding hypotonic solu-
tions during surgery and in the early postoperative period. 

7KH�(XURSHDQ�&RQVHQVXV�6WDWHPHQW�RQ�LQWUDRSHUDWLYH�ȵXLG�WKHUDS\�LQ�FKLOGUHQ��
(7) 

7KH�*HUPDQ�6FLHQWLȴF�:RUNLQJ�*URXS�IRU�3HGLDWULF�$QHVWKHVLD�SUHVHQWV�D�&RQ-
VHQVXV�6WDWHPHQW�UHFRPPHQGLQJ�WKDW� LQWUDRSHUDWLYH�ȵXLG�VKRXOG�KDYH�DQ�RV-
PRODULW\�DQG�VRGLXP�FRQWHQW�FORVH�WR�WKDW�RI�SODVPD��D�JOXFRVH�FRQFHQWUDWLRQ�
RI���RU�������DQG�PHWDEROLF�DQLRQV�WR�DFW�DV�ELFDUERQDWH�SUHFXUVRUV�WR�SUHYHQW�
K\SHUFKORUHPLF�DFLGRVLV��7KH�LGHDO�JOXFRVH�FRQFHQWUDWLRQ�RI�LQWUDRSHUDWLYH�ȵXLG�
DV�����DQG�������JOXFRVH�DOVR�DSSHDUV�LQ�WKH�6WDWHPHQW��

&21&/86Ζ216

Ζ��0XUDW�DQG�0���&��'XERLV�����LQ�WKHLU�UHYLHZ�DUWLFOH��FRPELQHG�WKH�WZR�DSSURDFK-
HV��DQG�SURSRVHG�WKH�VLPSOH�UHFRPPHQGDWLRQV��ZKLFK�ZH�FRXOG�DSSO\�GXULQJ�
our practice: 

- Hypovolemia should be treated rapidly. 

��$IWHU�PDMRU�VXUJHU\�LQ�SDWLHQWV�DW�ULVN�RI�KLJK�$'+�VHFUHWLRQ��GDLO\�PDLQWHQDQFH�
ȵXLGV�DUH�WR�EH�UHGXFHG�E\�RQH�WKLUG�GXULQJ�WKH�ȴUVW�SRVWRSHUDWLYH�GD\�SURYLGHG�
the child is normovolemic. 

��&RPSRVLWLRQ�RI�ȵXLGV� LV�D�FRPSURPLVH�EHWZHHQ�KLJK�VRGLXP�UHTXLUHPHQWV��
HQHUJ\�UHTXLUHPHQWV�DQG�RVPRODULW\�RI�WKH�VROXWLRQ�����GH[WURVH�LV�XVXDOO\�DG-
equate to provide energy needs in the early postoperative period. In order to 
OLPLW�WKH�RVPRODULW\�RI�WKH�VROXWLRQ��RXU�FKRLFH�LV�WR�JLYH�D�UHDG\�WRXVH�'��VDOWHG�
K\GUDWLQJ�VROXWLRQ�FRQWDLQLQJ1D&O���J�O��DQG�.&O���J�O��$OO�H[WUD� ORVVHV� �JDVWULF�
WXEH��FKHVW�WXEHV�HWF����DUH�WR�EH�UHSODFHG�ZLWK�/DFWDWHG�5LQJHU��

- Plasma sodium and glucose concentrations should be monitored at least once 
GDLO\�LQ�DFXWH�SDWLHQWV��

��+LGGHQ�ȵXLG�DGPLQLVWUDWLRQ�VXFK�DV�ȵXLGV�XVHG�WR�GLOXWH�DQWLELRWLFV�RU�DQDO-
JHVLFV�� VKRXOG�EH� WDNHQ� LQWR�DFFRXQW��'UXJV�KDYH� WR�EH�GLOXWHG� LQ�QRUPDO� VD-
line whenever possible to avoid the administration of large volumes of electro-
O\WH�IUHH�VROXWLRQV�HVSHFLDOO\�LQ�LQIDQWV��

��)LQDOO\��RQH�VKRXOG�NHHS�LQ�PLQG�WKDW�UHFRPPHQGDWLRQV�DUH�MXVW�D�IUDPHZRUN�
DQG�WKDW�LW�LV�RI�FULWLFDO�LPSRUWDQFH�WR�LQGLYLGXDOL]H�ȵXLG�WKHUDS\�LQ�XQVWDEOH�FKLO-
dren (8). 
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6SHFLDO�+RVSLWDO�IRU�6XUJHU\�)LOOLS�ΖΖ 
6NRSMH��0DFHGRQLD

%DFNJURXQG

ΖQ�PRGHUQ�VRFLHW\�DQG� IUHTXHQW�FUXVK�DFFLGHQWV��EOXQW� WUDXPD�KDV�EHFRPH�D�
major health problem. Improvements in the techniques of transporting injured 
patients and in the care given outside the hospital have increased the number 
of patients with severe injuries who reach the emergency room alive. Never-
WKHOHVV�� FKHVW� LQMXULHV�DUH� WKH�FDXVH�RI�PDQ\�GHDWKV�� ������ ΖQMXU\� WR� WKH�KHDUW�
LV�LQYROYHG�LQ����SHUFHQW�RI�URDG�WUDɝF�GHDWKV��DQG�WKH�WKRUDFLF�DRUWD�RU�DUFK�
YHVVHOV�LQ����SHUFHQW��������ΖQ�FOLQLFDO�VHULHV�RI�SDWLHQWV�ZLWK�EOXQW�WUDXPD�WR�WKH�
FKHVW��WKH�UDWH�RI�FDUGLDF�LQMXU\�YDULHV�ZLGHO\��GHSHQGLQJ�RQ�GLDJQRVWLF�FULWHULD��
EXW�WKHQ�LQFLGHQFH�ZRXOG�EH�DURXQG����SHUFHQW��IRU�LQMXU\�WR�WKH�WKRUDFLF�DRUWD�
RU�DUFK�YHVVHOV��WKH�ȴJXUH�PLJKW�EH���SHUFHQW��7DEOH�����

&DUGLDF�7UDXPD

0HFKDQLVPV�DQG�7\SHV�RI�ΖQMXU\

0DVVLYH�FRPSUHVVLRQ�RI�WKH�FKHVW�PD\�FUXVK�WKH�KHDUW��DVFHQGLQJ�DRUWD��RU�LQ-
nominate artery between the sternum and the thoracic vertebrae. Direct injury 
by a fractured sternum may damage the right ventricle or the ascending aorta. 
Traction or torsion may tear the heart and the thoracic aorta at points of at-
WDFKPHQW��WKH�MXQFWLRQ�RI�WKH�YHQDH�FDYDH�DQG�SXOPRQDU\�YHLQV�WR�WKH�DWULD��WKH�
DRUWLF�DQQXOXV��WKH�RULJLQ�RI�WKH�DUFK�YHVVHOV��WKH�DRUWLF�LVWKPXV��DQG�WKH�DRUWLF�
hiatus (Figure 1) 

Injuries to the heart and great arteries most commonly encountered in patients 
with blunt chest trauma. (6) A sudden rise in blood pressure during compres-
sion of the chest may injure the cardiac valves or lacerate the ventricular wall or 
VHSWXP������7KH�ULVN�WR�WKH�YDOYHV�YDULHV�ZLWK�WKH�GL΍HUHQW�HYHQWV�RI�WKH�FDUGLDF�
F\FOH��ΖQ�HDUO\�GLDVWROH��WKH�DRUWLF�YDOYH�LV�YXOQHUDEOH�WR�LQMXU\�EHFDXVH�LW�KDV�MXVW�
FORVHG�DQG�LV�QRW�VXSSRUWHG�E\�WKH�HPSW\�OHIW�YHQWULFOH��ΖQ�HDUO\�V\VWROH��D�FRP-
petent atrioventricular valve may be damaged because of an increase in ventric-
ular pressure. 

Myocardial contusion is a common injury that may impair ventricular contrac-
tion and lead to arrhythmia. It is characterized by patchy areas of muscle necro-
VLV�DQG�KHPRUUKDJLF�LQȴOWUDWH�����WKDW�FDQ�EH�UHFRJQL]HG�DW�VXUJHU\�RU�DXWRSV\�
EXW�QRW�ZLWK�FRQYHQWLRQDO� LPDJLQJ�VWXGLHV��7KHUHIRUH��WKH�FOLQLFDO�GLDJQRVLV�RI�
FDUGLDF�FRQWXVLRQ�LV�DQ�H[WUHPHO\�YDJXH�DQG�VXEMHFWLYH�RQH��RIWHQ�PDGH�RQO\�LQ�
patients with a history of chest trauma. (6) 
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FIGURE 1

1DWXUDO�+LVWRU\

7KH�UXSWXUH�RI�D�FDUGLDF�FDYLW\��D�FRURQDU\�DUWHU\��RU�WKH�LQWUDSHULFDUGLDO�SRUWLRQ�
of a major vein or artery is usually instantly fatal because of acute tamponade. 
The few patients who survive usually have tears in a cavity under low pressure. 
ΖQ�D�IHZ�SDWLHQWV��WKH�KHPRSHULFDUGLXP�PD\�LQLWLDOO\�EH�DV\PSWRPDWLF��EHFRPH�
RUJDQL]HG�� DQG� DIWHU� D� IHZ�PRQWKV� RU� \HDUV�� OHDG� WR� FRQVWULFWLYH� SHULFDUGLWLV��
Myocardial contusion induces cardiac failure that usually improves with time. 
Areas characterized by dyskinesia recover proper function and most arrhyth-
mias resolve within a few hours. Injury to a coronary artery can lead to myo-
FDUGLDO� LQIDUFWLRQ��HLWKHU� LPPHGLDWHO\�RU�DIWHU�D� IHZ�KRXUV��EHFDXVH�RI� VSDVP�
RU�GLVVHFWLRQ�RI�WKH�DUWHULDO�ZDOO������5HJXUJLWDWLRQ�IURP�YDOYXODU�WHDUV�WHQGV�WR�
ZRUVHQ�ZLWK�WLPH��&DUGLDF�IDLOXUH�GXH�WR�WUDXPDWLF�DRUWLF�LQVXɝFLHQF\�RU�PLWUDO�
LQVXɝFLHQF\�GHYHORSV�ZLWKLQ�D�IHZ�ZHHNV��IDLOXUH�GXH�WR�WULFXVSLG�LQVXɝFLHQF\�
may appear only after several years. 

'LDJQRVLV

A patient with angina-like chest pain or progressive dyspnea after trauma must 
EH�VXVSHFWHG�RI�KDYLQJ�D�FDUGLDF�LQMXU\��0DQ\�SDWLHQWV�ZLWK�FDUGLDF�LQMXU\��KRZ-
HYHU��GR�QRW�SUHVHQW�ZLWK�FKDUDFWHULVWLF�V\PSWRPV���������7KH�SK\VLFDO�H[DPLQD-
WLRQ�VXJJHVWV�D�KHDUW�LQMXU\�LI�FRPSOH[�DUUK\WKPLDV��D�SUHFRUGLDO�WKULOO��RU�D�PXU-
PXU�LV�SUHVHQW��EXW�WKHVH�VSHFLȴF�VLJQV�RI�KHDUW�LQMXU\�DUH�RIWHQ�ODFNLQJ��ΖQ�VRPH�
SDWLHQWV��FDUGLDF�LQMXU\�LV�UHȵHFWHG�RQO\�E\�WKH�KHPRG\QDPLF�VWDWXV��6\VWHPLF�
hypotension and elevated venous pressure are important signs of cardiogenic 
VKRFN��7KH�MXJXODU�YHLQV��KRZHYHU��PD\�QRW�DSSHDU�GLVWHQGHG�LQ�SDWLHQWV�ZKR�
KDYH�EOHG�IURP�RWKHU�OHVLRQV��DQG�VHYHUH�RU�UHIUDFWRU\�K\SRWHQVLRQ�PD\�EH�WKH�
sole sign of a cardiac injury. 
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6HULDO����OHDG�HOHFWURFDUGLRJUDSK\��(&*���+ROWHU�PRQLWRU�UHFRUGLQJV��PHDVXUH-
PHQWV�RI�FDUGLDF�HQ]\PH�OHYHOV��DQG�UDGLRQXFOLGH�WHVWV�KDYH�QRW�EHHQ�SURYHG�WR�
have diagnostic reliability in cardiac injury and hence are not suitable screening 
WHVWV��$UUK\WKPLDV�FDQ�KDYH�FDXVHV�RWKHU�WKDQ�FDUGLDF� LQMXU\��DQG�FUHDWLQH�NL-
nase MB (CK-MB) isoenzymes can be produced by other injured organs. (7) Fur-
WKHUPRUH��EHFDXVH�RI�WKH�VPDOO�DPRXQW�RI�P\RFDUGLDO�QHFURVLV�SURGXFHG�LQ�D�
ODFHUDWHG�P\RFDUGLXP��RU�DIWHU�P\RFDUGLDO�FRQWXVLRQ���HQ]\PH�PHDVXUHPHQWV�
can still have normal results even though severe cardiac failure may ensue. 

%HGVLGH�HFKRFDUGLRJUDSK\�HQDEOHV�UDSLG�H[DPLQDWLRQ�RI�WKH�KHDUW�DQG�WKRUDFLF�
DRUWD�ZLWK�OLWWOH�LQWHUIHUHQFH�ZLWK�RWKHU�GLDJQRVWLF�RU�WKHUDSHXWLF�SURFHGXUHV��LW�
has become an important diagnostic tool in chest trauma. With multiplane anal-
\VLV�DQG�FRORU�ȵRZ�'RSSOHU� LPDJLQJ��HFKRFDUGLRJUDSK\�FDQ�EH�XVHG�WR�GHWHFW�
DQDWRPLFDO�DQRPDOLHV��SHULFDUGLDO�H΍XVLRQ��DUHDV�RI�YHQWULFXODU�G\VNLQHVLD��DQG�
valvular dysfunction) and physiologic anomalies of the heart (abnormal blood-
ȵRZ�SDWWHUQV���7UDQVHVRSKDJHDO�HFKRFDUGLRJUDSK\�IUHTXHQWO\�UHTXLUHV�LQWXED-
WLRQ��DQG�FDQQRW�EH�SHUIRUPHG�LQ�SDWLHQWV�ZLWK�VHYHUH�WUDXPD�RI�WKH�IDFH�RU�WKH�
cervical spine. 

$VVHVVPHQW�DQG�0DQDJHPHQW

In patients admitted to the hospital with blunt trauma to the chest or with multi-
SOH�LQMXULHV��WKHUH�VKRXOG�EH�D�KLJK�GHJUHH�RI�VXVSLFLRQ�WKDW�D�FDUGLDF�LQMXU\�KDV�
RFFXUUHG��5RXWLQH�WHVWV�VKRXOG�LQFOXGH��EDVH�OLQH�FKHVW�UDGLRJUDSK\��(&*��DQG�
PHDVXUHPHQW�RI�FDUGLDF�HQ]\PH�OHYHOV��7KH�SURJQRVLV��KRZHYHU��LV�H[FHOOHQW�LI�
WKH�SDWLHQWȇV�FRQGLWLRQ�LV�VWDEOH��ΖI�GHWDLOV�RI�WKH�DFFLGHQW��IRU�LQVWDQFH��EHQGLQJ�
of the steering wheel) and signs of thoracic trauma (numerous rib fractures) 
VXJJHVW�SDUWLFXODUO\�VHYHUH�LPSDFW�WR�WKH�FKHVW��RQH�VKRXOG�PRQLWRU�WKH�SDWLHQW�
closely for several hours. If their condition remains stable and the ECG reveals 
QR�DEQRUPDOLWLHV�RU�RQO\�PLQRU�FKDQJHV��QRQVSHFLȴF�FKDQJHV�LQ�WKH�67�VHJPHQWV�
RU�7�ZDYHV���WKHVH�SDWLHQWV�FDQ�EH�DGPLWWHG�WR�D�UHJXODU�ZDUG���$�SDWLHQW�ZLWK�
DQJLQD�OLNH�FKHVW�SDLQ��UDLVHG�HQ]\PH�OHYHOV��D�&.�0%�OHYHO�RU�D�&.�0%�IUDFWLRQ�
RI�PRUH� WKDQ���SHUFHQW���RU�PLQRU�DUUK\WKPLDV� �VLQXV� WDFK\FDUGLD��SUHPDWXUH�
DWULDO�EHDW��RU�XQLIRFDO�SUHPDWXUH�YHQWULFXODU�EHDW��VKRXOG�EH�PRQLWRUHG�LQ�DQ�
intermediate care unit and evaluated with echocardiography if these symptoms 
SHUVLVW�ORQJHU�WKDQ����KRXUV������$�SDWLHQW�ZLWK�SURJUHVVLYH�G\VSQHD��LVFKHPLF�
SDWWHUQV�RQ�(&*��RU�FRPSOH[�DUUK\WKPLDV��VKRXOG�EH�WUHDWHG�LQ�DQ�LQWHQVLYH�FDUH�
XQLW��UHFHLYH�VSHFLȴF�WKHUDS\��DQG�EH�LQYHVWLJDWHG�IXUWKHU��LQLWLDOO\�ZLWK�HFKRFDU-
GLRJUDSK\��7DNLQJ�WKLV�DSSURDFK�WR�SDWLHQWV�LQ�VWDEOH�FRQGLWLRQ�GRHV�QRW�H[FOXGH�
the possibility that a few cardiac lesions may not initially be recognized. 

6KRFN�LQ�D�SDWLHQW�DIWHU�WUDXPD�LV�LQLWLDOO\�GXH�WR�LQDGHTXDWH�ȴOOLQJ�RI�WKH�KHDUW�
or acute ventricular failure. A cardiac cause of shock should be suspected in 
DQ\�SDWLHQW�ZLWK�VHYHUH�FKHVW�WUDXPD��ZLWK�K\SRWHQVLRQ�WKDW�LV�GLVSURSRUWLRQDWH�
WR�WKH�HVWLPDWHG�ORVV�RI�EORRG��RU�ZLWK�DQ�LQDGHTXDWH�UHVSRQVH�WR�WKH�DGPLQ-
LVWUDWLRQ�RI�ȵXLG��7KH�PRVW�IUHTXHQW�FDXVHV�RI�FDUGLRJHQLF�VKRFN�DIWHU�WUDXPD�
DUH�FDUGLDF�WDPSRQDGH�DQG�YHQWULFXODU�DNLQHVLD�����������7KHVH�WZR�FRQGLWLRQV�
FDQ�RIWHQ�EH�LGHQWLȴHG�ZLWK�WUDQVWKRUDFLF�HFKRFDUGLRJUDSK\��7KLV�H[DPLQDWLRQ�
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VKRXOG�EH�GRQH�UDSLGO\�LQ�WKH�HPHUJHQF\�URRP�LQ�VXVSHFWHG�FDVHV�DQG��LI�WUDQV-
WKRUDFLF�VWXGLHV�GR�QRW�SHUPLW�GLDJQRVLV��WUDQVHVRSKDJHDO�YLHZV�VKRXOG�EH�RE-
WDLQHG��7KH�GHWHFWLRQ�RI�D�KHPRSHULFDUGLXP�WKDW�LPSDLUV�FDUGLDF�ȴOOLQJ�UHTXLUHV�
SURPSW�GUDLQDJH��LGHDOO\�E\�PHDQV�RI�D�VXUJLFDO�VXE[LSKRLG�DSSURDFK�LQ�WKH�RS-
HUDWLQJ�URRP��7KH�VXUJLFDOO\�FUHDWHG�GUDLQDJH�FDQ�EH�SURIXVH�RU�SHUVLVWHQW�� LQ�
which case immediate thoracotomy is required to control bleeding. Shock from 
YHQWULFXODU�DNLQHVLD�PD\�UHVSRQG�WR�DSSURSULDWH�ȴOOLQJ��WR�LQRWURSLF�VXSSRUW��RU�
WR�D�UHGXFWLRQ�LQ�DIWHUORDG��ΖI�WKHVH�PHDVXUHV�IDLO��LQWUDDRUWLF�EDOORRQ�FRXQWHUSXO-
sation should be considered to enhance cardiac output (but only after a lesion 
of the aortic isthmus has been ruled out). (1) Cardiogenic shock from a traumat-
ic valvular or septal tear is rare and requires surgical correction. It may be wise 
to postpone this operation for one or two days if supportive measures allow it. 
&DUGLRSXOPRQDU\�E\SDVV�LV�QHFHVVDU\�IRU�WKH�UHSDLU�RI�LQWUDFDUGLDF�OHVLRQV��DQG�
the required anticoagulation may precipitate bleeding from other injuries. 

7KRUDFLF�$RUWD�DQG�$UFK�9HVVHO�7UDXPD

0HFKDQLVPV�DQG�7\SHV�RI�ΖQMXU\

Deceleration and traction are the classic wounding mechanisms of the thoracic 
DUWHULHV��+RUL]RQWDO�GHFHOHUDWLRQ�FUHDWHV�VKHDULQJ�IRUFHV�DW�WKH�DRUWLF�LVWKPXV��
WKH� MXQFWLRQ�EHWZHHQ�WKH�UHODWLYHO\�PRELOH�DRUWLF�DUFK�DQG�WKH�ȴ[HG�GHVFHQG-
ing aorta. (6) Vertical deceleration displaces the heart caudally and into the left 
pleural cavity and acutely strains the ascending aorta or the innominate artery. 
6XGGHQ�H[WHQVLRQ�RI�WKH�QHFN�RU�WUDFWLRQ�RQ�WKH�VKRXOGHU�FDQ�RYHUVWUHWFK�WKH�
DUFK�YHVVHOV�DQG�SURGXFH�WHDUV�RI�WKH�LQWLPD��GLVUXSWLRQ�RI�WKH�PHGLD��RU�FRP-
SOHWH�UXSWXUH�RI�WKH�DUWHULDO�ZDOO������7KHVH�LQMXULHV�PD\�LQ�WXUQ�OHDG�WR�GLVVHFWLRQ��
WKURPERVLV��SVHXGRDQHXU\VP�RI�WKH�LQYROYHG�YHVVHO��RU�KHPRUUKDJH��

1DWXUDO�+LVWRU\

0LQRU�OHVLRQV�RI�WKH�DUWHULDO�ZDOO��H��J����D�PXUDO�KHPDWRPD�RU�D�OLPLWHG�LQWLPDO�
ȵDS��KDYH�D�EHQLJQ�FRXUVH�DQG�IUHTXHQWO\�UHJUHVV�VSRQWDQHRXVO\��2QH�PXVW�EH�
DZDUH�RI�WKHVH�OHVLRQV�EHFDXVH��ZLWK�WKH�LPSURYHG�UHVROXWLRQ�RI�UDGLRORJLF�DQG�
HFKRFDUGLRJUDSKLF�VWXGLHV��WKH\�DUH�LQFUHDVLQJO\�GLDJQRVHG��3VHXGRDQHXU\VPV��
HYHQ�VPDOO�RQHV��KDYH�DQ� LQVLGLRXV�FRXUVH��9HU\�IHZ�UHPDLQ�VWDEOH�RYHU�WLPH��
7KH\�WHQG�WR�H[SDQG�DQG�UXSWXUH��EXW�PD\�DOVR�OHDG�WR�WKURPERWLF�HPEROL]DWLRQ��
ȴVWXOL]DWLRQ�WR�DGMDFHQW�RUJDQV��RU�WKH�FRPSUHVVLRQ�RI�QHDUE\�VWUXFWXUHV��

Rupture of the thoracic aorta immediately leads to death in 75 to 90 percent of 
FDVHV���������7KH�IHZ�VXUYLYRUV�RZH�WKHLU�OLYHV�RQO\�WR�IUDJLOH�SHULYDVFXODU�KHPD-
tomas and surrounding tissues that maintained blood within the vascular lu-
PHQ��7KH�QDWXUDO�KLVWRU\�RI�DRUWLF�UXSWXUH�KDV�EHHQ�H[WUDSRODWHG�IURP�DXWRSV\�
UHSRUWV��ZLWKRXW�UHSDLU�����SHUFHQW�RI�LQLWLDO�VXUYLYRUV�GLH�ZLWKLQ����KRXUV�DIWHU�
rupture and more than 50 percent die within one week. (5) These grim statis-
tics have led aortic rupture to be considered a time bomb that often creates 
DQ�DWPRVSKHUH�RI�DODUP�LQ�HPHUJHQF\�URRPV��7KLV�VHQVH�RI�DODUP��KRZHYHU��LV�
H[FHVVLYH��$XWRSVLHV�KDYH�QHYHU�SURYHG�WKDW�DRUWLF�UXSWXUH�LWVHOI�ZDV�WKH�FDXVH�
RI�GHDWK��DQG�PDQ\�SDWLHQWV�PD\�KDYH�GLHG�RI�DVVRFLDWHG�LQMXULHV��7KH�UHVXOWV�
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RI�QRQRSHUDWLYH�PDQDJHPHQW�RI�DRUWLF�UXSWXUH��LQLWLDOO\�XQGHUWDNHQ�LQ�SDWLHQWV�
ZLWK�H[WUHPHO\�VHYHUH�QHXURORJLF�FRQGLWLRQV�DQG�WKHQ�XVHG�RQ�SDWLHQWV�LQ�VWDEOH�
FRQGLWLRQ�E\�D�IHZ�WHDPV��KDYH�FRQȴUPHG�WKDW�WKH�LPPHGLDWH�SURJQRVLV�IRU�SD-
tients who initially survive aortic rupture is less dismal than previously thought. 
(1) Although good results are reported by those who advocate delaying repair by 
D�IHZ�GD\V��QR�HYLGHQFH�FXUUHQWO\�YDOLGDWHV�GHOD\LQJ�WKH�UHSDLU�RI�DRUWLF�UXSWXUH�
beyond the time required for the evaluation and treatment of other emergency 
FRQGLWLRQV��ΖQ�UHFHQW�VWXGLHV��GHDWK�IURP�WKH�VXGGHQ�KHPRUUKDJH�RI�DQ�DRUWLF�
WHDU�RU�IURP�DVVRFLDWHG�LQMXULHV�RFFXUUHG�GXULQJ�WKH�ȴUVW�KRXUV�DIWHU�DGPLVVLRQ�
in 8 to 13 percent of patients with aortic rupture. 

Bleeding from an arch vessel is usually contained by local tissues. In rare in-
VWDQFHV�� WKH�DYXOVLRQ�RI� WKH�RULJLQ�RI�DQ�DUFK�DUWHU\� FDXVHV�PDVVLYH�EOHHGLQJ�
into a pericardial or pleural cavity. Acute occlusion of the innominate or subcla-
YLDQ�DUWHU\�UDUHO\�OHDGV�WR�LVFKHPLF�V\PSWRPV�RI�WKH�DUP�RU�KDQG��RZLQJ�WR�WKH�
ULFK�FROODWHUDO�QHWZRUN�RI�YHVVHOV��$FXWH�RFFOXVLRQ�RI�WKH�FRPPRQ�FDURWLG�DUWHU\��
KRZHYHU��PD\� UHVXOW� LQ�EUDLQ� LVFKHPLD��7KLV�DUWHU\� LV�DOVR�SURQH� WR� WUDXPDWLF�
GLVVHFWLRQ��ZKLFK�PD\�H[WHQG�GLVWDOO\�WR�RFFOXGH�WKH�LQWHUQDO�FDURWLG�DUWHU\�DIWHU�
D�IHZ�KRXUV�DQG�WKXV�SURGXFH�D�GHOD\HG�QHXURORJLF�GHȴFLW��%HFDXVH�RI�WKH�ORZ�
EORRG�SUHVVXUH�LQVLGH�WKH�YHVVHO��WKH�WHDULQJ�RI�D�WKRUDFLF�YHLQ�GRHV�QRW�OHDG�WR�
PDMRU�KHPRUUKDJH�XQOHVV�LW�EOHHGV�LQWR�WKH�SOHXUDO�FDYLW\��ZKLFK�FDQ�RFFXU�ZLWK�
the azygos or pulmonary veins. (1) 

+HPDWRPDV�LQ�WKH�PHGLDVWLQXP�IURP�D�YHLQ�LQMXU\�DUH�FRPPRQ�DQG��DOWKRXJK�
JHQHUDOO\�LQQRFXRXV��FDQ�EH�WURXEOHVRPH�LI�WKH\�SURGXFH�D�ZLGHQLQJ�RI�WKH�PH-
diastinum visible on chest radiography. This sign is a hallmark of thoracic arteri-
al injury and should be followed up with further testing and imaging. 

'LDJQRVLV

6HYHUH�GHFHOHUDWLRQ�PD\�KDYH�WRUQ�D�WKRUDFLF�DUWHU\�GHVSLWH�WKH�DEVHQFH�RI�H[-
ternal signs of chest trauma. The circumstances of the accident may be the sole 
FOXH�WR�VXFK�DQ�LQMXU\��6SHFLȴF�VLJQV�RI�DQ�LQMXU\�WR�WKH�WKRUDFLF�DRUWD�DUH�UDUHO\�
present. Pseudocoarctation or decreased blood pressure in the left arm occurs 
in only 5 percent of patients with rupture of the aortic isthmus. Clinical signs of 
injury to an arch artery are more common and include cervical or supraclavic-
XODU�KHPDWRPDV��EUXLWV��DQG�GLPLQLVKHG�SHULSKHUDO�SXOVH��&RPD�RU�D�KHPLV\Q-
drome may occur in cases of the rupture of a common carotid artery. The dener-
YDWLRQ�RI�DQ�DUP�GXH�WR�ODFHUDWLRQ�RI�WKH�EUDFKLDO�SOH[XV�LV�IUHTXHQWO\�DVVRFLDWHG�
with rupture of the subclavian artery. 

Chest radiography is essential to screen for injuries of the thoracic aorta and 
arch arteries (Figure 3 - Anteroposterior Chest Radiograph Showing Enlarge-
ment of the Upper Mediastinum after Avulsion of the Innominate Artery. ). 
The most reliable radiographic signs of an arterial injury are a widening of the 
VXSHULRU�PHGLDVWLQXP��EOXUULQJ�RI�WKH�DRUWLF�NQRE�FRQWRXU��DQG�HQODUJHPHQW�RI�
the paratracheal stripe. 
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)Ζ*85(��

Computed tomography (CT) of the chest has a better predictive ability than does 
VWDQGDUG� UDGLRJUDSK\��EXW�D�SK\VLFLDQ�PXVW� IUHTXHQWO\� UHO\�RQ� LQGLUHFW� VLJQV��
VXFK�DV�D�SHULDRUWLF�KHPDWRPD��WR�GLDJQRVH�D�UXSWXUH�RI�WKH�DRUWD������DQG�&7�
can miss many arch-vessel injuries. Helical CT more precisely delineates arterial 
OHVLRQV�DQG�KDV�H[FHOOHQW�DFFXUDF\��

)Ζ*85(��

Aortic angiography provides images of the entire thoracic aorta and arch ves-
VHOV��)LJXUH����Angiogram of the Thoracic Aorta Showing a Traumatic Pseu-
doaneurysm of the Aortic Isthmus (Arrows))� WKDW� DUH� HDV\� WR� UHDG�� EXW� WKH�
SURFHGXUH�UHTXLUHV�VRPH�WLPH������7UDQVHVRSKDJHDO�HFKRFDUGLRJUDSK\�LV�UDSLG�
and accurate in the evaluation of the aortic isthmus (3) but does not precisely 
DQDO\]H�WKH�GLVWDO�SDUW�RI�WKH�DVFHQGLQJ�DRUWD�DQG�WKH�DUFK�YHVVHOV��EHFDXVH�RI�
the interfering presence of the respiratory tract. 

$VVHVVPHQW�DQG�0DQDJHPHQW

A particularly troublesome presentation of chest trauma occurs if the circum-
stances of the accident suggest injury due to severe deceleration but the results 
RI�FKHVW�UDGLRJUDSK\�DUH�QRUPDO��ΖQ�D�SDWLHQW�ZLWK�D�QRUPDO�FKHVW�UDGLRJUDSK��
WKH�ULVN�RI�DQ�LQMXUHG�DRUWD�LV�YHU\�ORZ��EXW�WKH�GLDJQRVLV�PXVW�EH�H[FOXGHG��)RU�
WKLV�SXUSRVH��&7�LV�DSSURSULDWH��1RUPDO�&7�UHVXOWV�DOPRVW�FHUWDLQO\�UXOH�RXW�DQ�
LQMXU\�WR�WKH�DRUWD�DQG�REYLDWH�WKH�QHHG�IRU� IXUWKHU�H[DPLQDWLRQ��7KH�SDWLHQW�
VKRXOG�QHYHUWKHOHVV�XQGHUJR�UHJXODU�FKHVW�UDGLRJUDSK\��IRU�XS�WR�VL[�PRQWKV�
DIWHU�LQMXU\���ZLWK�IXUWKHU�LQYHVWLJDWLRQ�RI�DQ\�QHZ�PHGLDVWLQDO�DEQRUPDOLW\��
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ΖI�WKH�PHGLDVWLQXP�LV�HQODUJHG�DIWHU�WUDXPD�WR�WKH�FKHVW��WKH�ULVN�RI�D�WKRUDFLF�
DUWHULDO� LQMXU\� LV� LQFUHDVHG��DQG�D�GLDJQRVLV�PXVW�EH�HVWDEOLVKHG�� ΖQ� WKLV�FDVH��
DQJLRJUDSK\�LV�DSSURSULDWH��EHFDXVH�ERWK�&7�DQG�WUDQVHVRSKDJHDO�HFKRFDUGLRJ-
UDSK\�FDQ�PLVV�FHUWDLQ�YDVFXODU�LQMXULHV��HVSHFLDOO\�RI�WKH�DUFK�YHVVHOV��)LJXUH���
shows an enlarged mediastinum caused by an avulsion of the innominate artery 
that was not detected by transesophageal echocardiography. 

'L΍HUHQWLDO�GLDJQRVLV�REWDLQHG�EOHHGLQJ�IURP�VSLQH�WUDXPD�RU�IURP�H[WUHPLWLHVȇ�
bonds. 

2XU�H[SHULHQFHV

During 16 years we have treated 22 patients with acute chronicle trauma conse-
TXHQFHV��$OO�SDWLHQWVȇ�GDWD�DUH�VKRZQ�LQ�WKH�QH[W�WDEOH��

$JH�RI�
SDWLHQt

7\SH�RI�WUDXPD ΖQWHUYHQWLRQ 2XWFRPH

18 Puncture of the heart during 
pericardial drainage

Urgent surgery ([LWXV�OHWKDOLV���$I-
WHU���KRXUV

21 Puncture of the heart during 
pericardial drainage

Urgent surgery ([LWXV�OHWKDOLV���$I-
ter 8 hours

67 Rupture of LAD with tampon-
ade during angio

Urgent surgery 3 years survival 
after surgery

32 Blind trauma-contusio- Con-
strictive pericarditis

Surgery-pericar-
diectomy

1 year survival af-
ter surgery

57 Blind trauma-contusio- Con-
strictive pericarditis

Surgery-pericar-
diectomy

7 months after sur-
gery died due to 
gobal heart failure

58 Posttraumatic aortic arch 
aneurysm

Surgery 6 years survival 
after surgery

59 Posttraumatic rupture of the 
descending aorta

Urgent surgery ��\HDUV�VXUYLYDO�
after surgery

28 Posttraumatic dissection of 
the descending aorta

Conservative 5 years survival 
after trauma

63 Posttraumatic dissection 
of the arch and descending 
aorta 

Conservative 8 years survival 
after accident

37 $FXWH�GLVVHFWLRQ�RI�WKH�SUR[L-
mal part of descending aorta 

TEVAR 5 months survival 
after intervention

26 $FXWH�GLVVHFWLRQ�RI�WKH�SUR[L-
mal part of descending aorta

Urgent surgery 6 years survival 
after surgery

Medical treatment aimed at controlling or reducing stress on the aortic wall 
VKRXOG�EH�SHUIRUPHG�LQ�DQ\�SDWLHQW�ZLWK�D�VXVSHFWHG�RU�LGHQWLȴHG�DRUWLF�WHDU��
6XFK�WUHDWPHQW�VKRXOG�LQFOXGH�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�K\SHUWHQVLRQ��
DGHTXDWH�VHGDWLRQ�DQG�DQDOJHVLD��DQG�WKH�SUHYHQWLRQ�RI�PRYHPHQW�RI�WKH�WKR-
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UDFLF�YHUWHEUDO�FROXPQ��6KRUW�DFWLQJ�EHWD�EORFNHUV�UHGXFH�EORRG�SUHVVXUH�� WKH�
IRUFH�RI� WKH�DUWHULDO�XSVWURNH��DQG�KHDUW� UDWH�DQG�DUH�SDUWLFXODUO\�VXLWDEOH� IRU�
reducing stress on the aortic wall. 

Surgery is indicated for the repair of most arterial lesions. Repair of the ascend-
ing aorta and the aortic arch usually necessitates full circulatory support with 
H[WUDFRUSRUHDO�FLUFXODWLRQ�RU�E\�VWHQW�WUDQVFXWDQHRXV�VWHQW�LPSODQWDWLRQ��

&RQFOXVLRQ

$OO�W\SHV�RI�WUDXPD�LQ�FDUGLRWKRUDFLF�VXUJHU\�QHHGV�WR�EH�UHFRJQL]HG�RQ�WLPH��
diagnosed. Multidisciplinary team model ensures adequate and prompt treat-
ment with good clinical patient outcome. 
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6PDMLF�-1��ΖPDPRYLF�61��ΖOMD]DJLF�+DOLORYLF�)1��6PDMLF�1�

18QLYHUVLW\�&OLQLFDO�&HQWHU�7X]OD��&OLQLF�IRU�$QDHVWKHVLRORJ\�DQG�
5HVXVFLWDWLRQ��%RVQLD�DQG�+HU]HJRYLQD��7X]OD��7UQRYDF�EE 
�8QLYHUVLW\�&OLQLFDO�&HQWHU�7X]OD��&OLQLF�IRU�2UWKRSDHGLF�6XUJHU\�DQG�
7UDXPDWRORJ\��%RVQLD�DQG�+HU]HJRYLQD��7X]OD��7UQRYDF�EE

ΖQWURGXFWLRQ

Trauma is a major health problem and a leading cause of morbidity and mortal-
ity in the younger population. Trauma is the leading cause of death in the age 
JURXS�RI�������\HDUV��DQG�DIWHU�PDOLJQDQW�DQG�DWKHURVFOHURWLF�GLVHDVH�LQ�DOO�DJH�
JURXSV��7KH�H[WHQW�RI� LQMXULHV� LV�ZLGH�DQG�YDULHG��UDQJLQJ�IURP�LVRODWHG�YLROD-
WLRQV�OLPE�RU�DQ�RUJDQ��WR�WKH�VHULRXV�PXOWL�RUJDQ�LQMXULHV��7UDXPDWL]HG�SDWLHQW�
who requires treatment in the ICU is the severely injured patient with multiple 
injuries that required intensive monitoring and resuscitation. The treatment in 
WKH�Ζ&8�DOVR�UHTXLUH�VRPH�SDWLHQWV�ZLWK�LVRODWHG�LQMXULHV�RI�RUJDQV��VXFK�DV�EUDLQ�
LQMXU\�ZLWK�*&6�XQGHU���RU�LVRODWHG�YLRODWLRQV�RI�WKH�OLYHU��VSOHHQ��NLGQH\�RU�SHO-
YLF�IUDFWXUHV��$FFRUGLQJ�WR�WKH�%HUOLQ�GHȴQLWLRQ�SRO\WUDXPD�LV�D�YLRODWLRQ�RI�WKH�
WZR�UHJLRQV�RI�WKH�ERG\�ZLWK�$Ζ6���RU�PRUH��$EEUHYLDWHG�ΖQMXU\�6FDOH���$Ζ6���LQ�WKH�
SUHVHQFH�RI�DW�OHDVW�WZR�SDWKRORJLFDO�FRQGLWLRQV��K\SRWHQVLRQ��6%3�!����PP+J��
*&6�!���FRDJXORSDWK\��D377�!�����Ζ15�Ȳ���DFLGRVLV��7KH�FRPSOH[LW\�RI�WKH�FOLQLFDO�
IHDWXUHV��DQG�PDNLQJ�D�GHFLVLRQ�RQ�WKH�WUHDWPHQW�RI�LQMXULHV��UHTXLUHV�D�PXOWLGLV-
ciplinary approach in the treatment of polytraumatized patient. The last thirty 
\HDUV�KDYH�VLJQLȴFDQWO\� LPSURYHG�WKH�UHVXOWV�RI� WUHDWPHQW�RI�PXOWLSOH�WUDXPD�
due to the advanced diagnostic and therapeutic methods. 1 Treatment of poly-
traumatized patient is a challenge for doctors intensivists who must know the 
UHVSLUDWRU\�� FDUGLRYDVFXODU��PHWDEROLF� DQG� LPPXQRORJLFDO� GLVRUGHUV� WKDW�PD\�
occur or as a result of the trauma itself or complications that may occur. In 
multiple injured patients complications are common that further complicate the 
VLWXDWLRQ��ΖQ�WKH�SULPDU\�VXUYH\��DLUZD\��EUHDWKLQJ��DQG�FLUFXODWLRQ�DUH�DVVHVVHG�
and immediate life-threatening problems must be diagnosed and treated. An 
HDV\�WR�UHPHPEHU�PQHPRQLF�LV�$%&'(��DLUZD\��EUHDWKLQJ��FLUFXODWLRQ��GLVDELOLW\��
DQG�H[SRVXUH�HQYLURQPHQW�FRQWURO��7KH�SULPDU\�VXUYH\�XVXDOO\�WDNHV�QR�ORQJHU�
WKDQ�D�IHZ�PLQXWHV��XQOHVV�SURFHGXUHV�DUH�UHTXLUHG��7KH�SULPDU\�VXUYH\�PXVW�
EH�UHSHDWHG�DQ\�WLPH�D�SDWLHQWȇV�VWDWXV�FKDQJHV�� LQFOXGLQJ�FKDQJHV� LQ�PHQWDO�
VWDWXV��FKDQJHV�LQ�YLWDO�VLJQV��RU�WKH�DGPLQLVWUDWLRQ�RI�QHZ�PHGLFDWLRQV�RU�WUHDW-
ments. Virtually all critically injured patients require some degree of immediate 
physiologic support on arrival to the ICU. This includes assurance of adequate 
respiratory and ventilator support as well as aggressive intervention to mini-
PL]H�VHFRQGDU\�FHQWUDO�QHUYRXV�V\VWHP��&16��LQMXU\��UHVROYH�FULWLFDO�DFLGȂEDVH�
and electrolyte disorders and restore normothermia. 2 Treatment is aimed to-
wards normalization of physiologic parameters: pulse rate (60-100 beats per 
PLQXWH���EORRG�SUHVVXUH� �PHDQ�DUWHULDO�SUHVVXUH��������PP�+J���S+� ����������



71

Orthopedic Anaesthesia and Intensive Care

�����XULQH�RXWSXW� �!�����P/�NJ�K�IRU�DGXOWV����P/�NJ�K�IRU�FKLOGUHQ����P/�NJ�K�
IRU�QHRQDWHV���PHQWDO�VWDWXV��VHUXP�ODFWDWH�OHYHO��DQG�QR�EDVH�GHȴFLW��3 The sec-
RQGDU\� VXUYH\� LV� SHUIRUPHG�RQO\� DIWHU� WKH� SULPDU\� VXUYH\� KDV� EHHQ� ȴQLVKHG�
and all immediate threats to life have been addressed. The secondary survey 
LV�D�KHDG�WR�WRH�H[DPLQDWLRQ�GHVLJQHG�WR�LGHQWLI\�DQ\�LQMXULHV�WKDW�PLJKW�KDYH�
EHHQ�PLVVHG��6SHFLDOL]HG�GLDJQRVWLF�WHVWV�DUH�SHUIRUPHG�WR�FRQȴUP�SRWHQWLDO-
O\�OLIH�WKUHDWHQLQJ�LQMXU\�RQO\�DIWHU�WKH�SULPDU\�VXUYH\�KDV�EHHQ�FRPSOHWHG��DOO�
LPPHGLDWH�WKUHDWV�WR�OLIH�DUH�WUHDWHG�RU�VWDELOL]HG��DQG�KHPRG\QDPLF�DQG�YHQ-
WLODWLRQ�VWDWXV�DUH�QRUPDOL]HG��7KHVH�WHVWV�LQFOXGH�&7�VFDQQLQJ��H[WUHPLW\�UDGL-
RJUDSK\��HQGRVFRS\��DQG�IRUPDO�XOWUDVRQRJUDSK\��7KH�VHFRQGDU\�VXUYH\�HQGV�
ZLWK�WKH�DVVHVVPHQW�RI�WKH�PXVFXORVNHOHWDO�V\VWHP��DQG�WKLV�LV�ZKHQ�WKH�RUWKR-
SHGLVWȇV�VNLOOV�DUH�UHTXLUHG��3DOSDWH�DOO�MRLQWV�DQG�ORQJ�ERQHV��DQG�DVVHVV�SXOVHV��
FDSLOODU\�UHȴOO��VHQVDWLRQ��DQG�PRWRU�VWUHQJWK��$OVR�GHWHUPLQH�ZKHWKHU�GL΍HUHQW�
limb lengths may indicate hip fracture or dislocation or pelvic fracture. Splint 
all fractures above and below the joint after realignment of the limb. Perform 
LPPHGLDWH�UHGXFWLRQ�RI�GLVORFDWLRQV��HVSHFLDOO\�LI�QHXURYDVFXODU�FRPSURPLVH�LV�
present. ��7KH�WHUWLDU\�VXUYH\�LV�SHUIRUPHG����KRXUV�DIWHU�WKH�SRO\WUDXPD�SDWLHQW�
KDV�EHHQ�DGPLWWHG�WR�WKH�ZDUG�RU�Ζ&8�RU����KRXUV�DIWHU�WKH�LQLWLDO�VXUJHU\��H[FHSW�
LI�LW�ZDV�FRQVLGHUHG�D�ȊGDPDJH�FRQWUROȋ�RSHUDWLRQ��5 The massive violation leads 
WR�DFWLYDWLRQ�RI�WKH�LPPXQH�V\VWHP�DQG�HDUO\�LPPXQH�UHVSRQVH�LV�GHȴQHG�DV�
D�V\VWHPLF�LQȵDPPDWRU\�UHVSRQVH�V\QGURPH��6Ζ56���7KH�LQIHFWLRQ��LVFKHPLD�RU�
surgery can boost the immune response and correlate with morbidity and mor-
tality in the traumatized patient. 6 6\VWHPLF�LQȵDPPDWLRQ�KDV�EHHQ�DVVRFLDWHG�
with the initiation of the coagulation cascade and the appearance of coagulopa-
WK\��$SSUR[LPDWHO\��������RI�WUDXPDWL]HG�SDWLHQWV�DOUHDG\�RQ�DGPLVVLRQ�WR�WKH�
emergency department are with some degree of coagulopathy. Coagulopathy in 
WKH�WUDXPDWL]HG�SDWLHQW�PD\�EH�D�UHVXOW�RI�DFLGRVLV��K\SRWKHUPLD��KHPRGLOXWLRQ�
RU�V\VWHPLF�LQȵDPPDWLRQ��7Coagulopathy is one of the indicators of severity and 
correlates with mortality. 7

3DWLHQWV�DQG�0HWKRGV

:H� DQDO\]HG� WKH� SDWLHQWV� ZKR�ZHUH� KRVSLWDOL]HG� LQ� WKH� Ζ&8�� 8QLYHUVLW\� &OLQL-
cal Center Tuzla in 2015. due to trauma. All patients were on admission to ICU 
placed peripheral intravenous cannula larger diameter (2 or more) or a central 
YHQRXV�FDWKHWHU��GHSHQGLQJ�RQ�WKH�VHYHULW\�RI�LQMXULHV��DQG�LQFOXGHG�ȵXLG�ZLWK�
WKH�PRQLWRULQJ�RI�YLWDO�SDUDPHWHUV��$IWHU�WKH�ȴUVW�UHYLHZ�HVWLPDWHG�WKH�LQMXULHV�
ZHUH� HVWLPDWHG�� DQG� DSSURSULDWH� VSHFLDOLVWV�ZHUH� LQYLWHG� LQ� FRQVXOWDWLRQ� DQG�
proper diagnostic tests were conducted after which we planned further thera-
SHXWLF�WUHDWPHQW��ΖI�QHFHVVDU\��DGGLWLRQDO�VSHFLDOLVW�H[DPLQDWLRQV�RU�GLDJQRVWLF�
tests were made. All the patients were evaluated on SIRS score on admission 
DQG�DIWHU����K��DQG�RQ�'Ζ&�VFRUH�DIWHU����DQG����K��DQG�DVVHVVHG�RQ�WKH�RFFXU-
rence of changes in coagulation. 

SIRS score was graded based on the following parameters: 

ȏ�%RG\�WHPSHUDWXUH�KLJKHU�WKDQ����r�RU�OHVV�WKDQ����r

• Heart rate greater than 90 beats per minute
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• Respiratory rate greater than 20 breaths per minute or pCO2 less than 32 
PP+J������N3D��

ȏ�:%&�FRXQW�JUHDWHU�WKDQ���������RU�OHVV�WKDQ�������RU�WKH�SUHVHQFH�RI�PRUH�
WKDQ�����LPPDWXUH�QHXWURSKLOV

Every positive parameter values to a point. Two or more points indicate the sys-
WHPLF�LQȵDPPDWRU\�UHVSRQVH�RI�WKH�ERG\��

DIC score was graded on the basis of parameters: 

ȏ�3ODWHOHW�FRXQW��PRUH�WKDQ�����SRLQWV� ����������� ���SRLQW�� OHVV�WKDQ���� ���
points

ȏ� ΖQFUHDVHG�YDOXH�RI�ȴEULQ�GHJUDGDWLRQ�SURGXFWV� �'�GLPHU�� LV�QRW�HOHYDWHG� ���
SRLQWV��PRGHUDWHO\�HOHYDWHG� ���SRLQWV��PDUNHGO\�HOHYDWHG� ���SRLQWV

ȏ�3URORQJHG�SURWKURPELQ�WLPH��OHVV�WKDQ���V� ���SRLQWV��PRUH�WKDQ���V� ���SRLQW��
more than 6 s = 2 points

ȏ�7KH�YDOXH�RI�ȴEULQRJHQ��JUHDWHU�WKDQ�����PJ���GO� ���SRLQWV��OHVV�WKDQ�����PJ�
dl = 1 point. 

Score 5 and higher indicates the presence of DIC - a. Based on the obtained 
data assessed the correlation of changes in coagulation with the intensity of 
WKH�LQȵDPPDWRU\�UHVSRQVH��DV�ZHOO�DV�WKH�FRUUHODWLRQ�RI�WKHVH�FKDQJHV�ZLWK�WKH�
outcome of treatment. 

Statistical analysis was done by descriptive statistics with calculation of the 
PHDQ�DQG�VWDQGDUG�GHYLDWLRQ��DQG�W�WHVW��Ɣt�WHVW�WR�FDOFXODWH�WKH�VLJQLȴFDQFH�RI�
the established results. Relationships between variables were tested using the 
Pearson and Spearman correlation. Statistical analysis was performed with a 
FRQȴGHQFH�LQWHUYDO�RI������D�YDOXH�RI�S��������ZDV�FRQVLGHUHG�VLJQLȴFDQW��

5HVXOWV

'XULQJ�������UHFHLYHG�D�WRWDO�RI�����SDWLHQWV��RI�ZKLFK����SDWLHQWV�KRVSLWDOL]HG�
GXH�WR�WUDXPD�����PDOH�DQG����IHPDOH���7KH�DYHUDJH�DJH�ZDV��������\HDUV��ΖQ-
MXULHV�DUH��LQ�PRVW�FDVHV�VXVWDLQHG�LQ�D�WUDɝF�DFFLGHQW�DQG�WKDW�LQ�����RI�FDVHV�
LQ�WKH�FDU��DQG�LQ�����RI�FDVHV�DV�SHGHVWULDQV��)LJXUH�����ΖQMXULHV�SUHYDLOHG�EUDLQ�
DQG�OXQJV��DV�ZHOO�DV�IUDFWXUHV�RI�IDFLDO�ERQHV��)LJXUH�����7KH�DYHUDJH�GXUDWLRQ�
RI�KRVSLWDOL]DWLRQ�ZDV��������s��������GD\V��7KH�PHDQ�V\VWROLF�EORRG�SUHVVXUH�
RQ�DGPLVVLRQ�WR�WKH�2Ζ7�ZDV���������s����PP+J�DQG�GLDVWROLF��������s��������
PP+J��DQG�KHDUW�UDWH���������s���������ZLWK�JRRG�FRUUHODWLRQ�RI�EORRG�SUHVVXUH�
ZLWK�WKH�RXWFRPH�RI�WUHDWPHQW��WDEOH�����2Q�DGPLVVLRQ�WR�WKH�Ζ&8�����SDWLHQWV�
DUH�FRQQHFWHG�WR�PHFKDQLFDO�YHQWLODWLRQ�ZLWK�DQ�DYHUDJH�GXUDWLRQ�RI�������s���
days. Due to the injuries 35 of patients underwent surgery. All patients had al-
UHDG\�RQ�WKH�DGPLVVLRQ�D�V\VWHPLF�LQȵDPPDWRU\�UHVSRQVH�V\QGURPH��DVVHVVHG�
E\�6Ζ56�VFRUH��7KH�DYHUDJH�YDOXH�RI�6Ζ56�VFRUH�RQ�DGPLVVLRQ�ZDV�������s��������
ZLWK�D�GHFUHDVLQJ�WHQGHQF\�DQG�DQ�DYHUDJH�YDOXH�RI�������s����DIWHU����KRXUV�
(Figure 3). SIRS score was well correlated with the duration of mechanical ven-
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WLODWLRQ�DQG�RXWFRPH�RI� WUHDWPHQW��EXW�DOVR�ZLWK�'Ζ&�VFRUH� �7DEOH�����$IWHU����
KRXUV�WKH�'Ζ.�VFRUH�DYHUDJHG������s��������)LJXUH�����DQG�DIWHU����KRXUV�������s����
����DQG�FRUUHODWHG�ZHOO�ZLWK�WKH�UHVXOW�RI�WUHDWPHQW��GXUDWLRQ�RI�PHFKDQLFDO�YHQ-
WLODWLRQ��DQG�WKH�YDOXH�$7�ΖΖΖ��WDEOH�����ΖQ����SDWLHQWV�FRPSOLFDWLRQV�KDYH�DULVHQ��
PRVWO\�SQHXPRQLD�DQG�VHSVLV��)LJXUH�����DQG�LQ����SDWLHQWV�WKH�WUHDWPHQW�ZDV�
ended in death. 

Figure 1. Mechanism of injury

Figure 2. Type of injury
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Variable Sistolic BP/
outcome

Diastolic BP/
outcome HR/outcomeValue

Sample size 66 66 66
&RUUHODWLRQ�FRHɝFLHQW�U ������� ������� ������
6LJQLȴFDQFH�OHYHO 3 ������ 3������� 3 ������
���b&RQȴGHQFHbLQWHU-
YDObIRUbU

��������WR�
�������

��������WR�
�������

��������WR�
������

 

Table 1. Correlation between hemodynamic parameters and outcome
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Figure 3. SIRS score on admission and after 72 hours

2,2

2,4

2,6

2,8

3,0

3,2

3,4

3,6

3,8

4,0

DIK1 DIK2

)LJXUH����'Ζ.�VFRUH�DIWHU����DQG����KRXUV



75

Orthopedic Anaesthesia and Intensive Care

Value Sample 
size

Correlation 
FRHɝFLHQW�U

6LJQLȴFDQFH�
level

���b&RQȴGHQFHb 
LQWHUYDObIRUbUVariable

6Ζ56��RXWFRPH 66 ������ 3������� �������WR�������

SIRS2/outcome 66 ������ 3������� �������WR�����

SIRS1/MV 66 ������ 3 ������ ��������WR�������

SIRS2/MV 66 ������ 3 ������ ����������WR�������

SIRS1/DIK1 66 ������ 3������� �������WR�������

SIRS2/DIK2 66 ������ 3������� �������WR�������

7DEOH����ΖQȵDPPDWLRQ�SDUDPHWHUV

Value Sample 
size

Correlation  
FRHɝFLHQW�U

6LJQLȴFDQFH� 
level

���b&RQȴGHQFHb 
LQWHUYDObIRUbUVariable

'Ζ.��RXWFRPH 66 ���� 3������� �������WR�������

DIK2/outcome 66 ������ 3������� �������WR�������

DIK1/complications 66 ������ 3 ������ ����������WR�������

DIK2/complications 66 ������ 3 ������ �������WR�������

DIK1/MV 66 ������ 3 ������ ��������WR�������

DIK2/MV 66 ������ 3 ������ �������WR�������

DIK1/AT III 1 66 ������� 3 ������ ��������WR��������

DIK2/AT III2 66 ������� 3������� ��������WR��������

Table 3. Coagulation parameters

Figure 5. Complications in traumatized patients 
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'LVFXVVLRQ

ΖQMXULHV�FDQ�EH�FDXVHG�E\�DQ\�FRPELQDWLRQ�RI�H[WHUQDO�IRUFHV�WKDW�DFW�SK\VLFDOO\�
DJDLQVW�WKH�ERG\��b7KH�OHDGLQJ�FDXVHV�RI�WUDXPDWLF�GHDWK�DUHbEOXQW�WUDXPD��bPR-
WRU�YHKLFOH�FROOLVLRQVbDQGbIDOOV��7KH�LQLWLDO�DVVHVVPHQW�LQYROYHV�D�SK\VLFDO�HYDOX-
ation and can also include the use of imaging tools to accurately determine a 
type of injury and to formulate a course of treatment. The initial assessment is 
FULWLFDO�LQ�GHWHUPLQLQJ�WKH�H[WHQW�RI�LQMXULHV�DQG�ZKDW�ZLOO�EH�QHHGHG�WR�PDQDJH�
DQ�LQMXU\��DQG�WUHDWLQJ�LPPHGLDWH�OLIH�WKUHDWV��7KH�ERG\�UHVSRQGV�WR�WUDXPDWLF�
LQMXU\�ERWK�V\VWHPLFDOO\�DQG�DW�WKH�LQMXU\�VLWH��b7KLV�UHVSRQVH�DWWHPSWV�WR�SUR-
WHFW�YLWDO�RUJDQV�VXFK�DV�WKH�OLYHU��WR�DOORZ�IXUWKHU�FHOO�GXSOLFDWLRQ�DQG�WR�KHDO�
the damage. The immune system responds rapidly to traumatic injuries by re-
DFWLQJ�WR�WLVVXH�GDPDJH��)ROORZLQJ�WKLV�LQLWLDO�UHVSRQVH�WR�LQMXU\��FHOOV�DQG�PH-
diators of the innate and adaptive immune systems undergo temporal change 
WKDW�KDYH�EHHQ�FDWHJRUL]HG� LQWR�SUR� LQȵDPPDWRU\�DQG�FRXQWHU� LQȵDPPDWRU\�
LPPXQH�UHVSRQVHV�DQG�DUH�FRPPRQO\�UHIHUUHG�WR�DV�6Ζ56��&$56��RU�0$56��13 In 
RXU�VWXG\�����RI�SDWLHQWV�KDG�6Ζ56�RQ�DGPLVVLRQ��ZLWK�D�GHFUHDVLQJ�WHQGHQF\�
LQ�WKH�IXUWKHU�FRXUVH��DQG�VLJQLȴFDQWO\�FRUUHODWH�ZLWK�RXWFRPH�DQG�GXUDWLRQ�RI�
PHFKDQLFDO�YHQWLODWLRQ��DV�ZHOO�DV�ZLWK�'Ζ.�VFRUH��6Ζ56�LV�FRPPRQ��ZLWK��������
of patients manifesting SIRS at admission. SIRS is the most prevalent during the 
ȴUVW�ZHHN�SRVW�LQMXU\������RI�SDWLHQWV�PDQLIHVWLQJ�6Ζ56���GHFUHDVLQJ�WR�����DQG�
����GXULQJ�SRVW�LQMXU\�ZHHNV���DQG����8 The SIRS score provides useful informa-
tion regarding a patient’s physiological state and represents a compensatory 
response to injury. SIRS leads to the initiation of the coagulation cascade which 
may be started and by the action of the trauma itself. Initiation of the coagu-
ODWLRQ�FDVFDGH�UHVXOWV�LQ�WKH�DFWLYDWLRQ�RI�WKH�H[WHUQDO��LQWHUQDO�RU�ERWK�FRDJX-
ODWLRQ�SDWKZD\V��&RDJXORSDWK\�LQ�WUDXPD�SDWLHQWV��DQG�VSHFLȴFDOO\�DFXWH�WUDX-
PDWLF�FRDJXORSDWK\��$7&��� LV�DVVRFLDWHG�ZLWK�KLJKHU�WUDQVIXVLRQ�UHTXLUHPHQWV��
ORQJHU�LQWHQVLYH�FDUH�XQLW�DQG�KRVSLWDO�VWD\V��PRUH�GD\V�UHTXLULQJ�PHFKDQLFDO�
YHQWLODWLRQ��DQG�D�JUHDWHU�LQFLGHQFH�RI�PXOWLRUJDQ�G\VIXQFWLRQ��&RPSDUHG�ZLWK�
SDWLHQWV�ZKR�GR�QRW�KDYH�FRDJXORSDWK\��WKRVH�ZLWK�FRDJXORSDWK\�KDYH�D�WKUHH-
IROG�WR�IRXUIROG�JUHDWHU�PRUWDOLW\��DQG�DUH�XS�WR�HLJKW�WLPHV�PRUH�OLNHO\�WR�GLH�
ZLWKLQ�WKH�ȴUVW����KRXUV�IROORZLQJ�LQMXU\��9�ΖQ�RXU�VWXG\��'Ζ.�VFRUH�FRUUHODWHG�ZHOO�
with outcome and during of mechanical ventilation. The tendency of SIRS score 
GHFUHDVLQJ��DQG�WKH�WHQGHQF\�RI�LQFUHDVH�'Ζ.�VFRUH�IURP�DGPLVVLRQ�WR�IXUWKHU��
indicates that due to the measures intensive care taken it came to calming the 
SDUDPHWHUV�RI�LQȵDPPDWRU\�UHDFWLRQV��EXW�LW�UHPDLQV�D�ORQJ�ODVWLQJ�H΍HFW�E\�WKH�
activated coagulation cascade. Monitoring of coagulation parameters is import-
DQW�WR�PRQLWRU�WKH�H΍HFW�RI�WUHDWPHQW�RI�WKH�WUDXPDWL]HG�SDWLHQW��

&RQFOXVLRQ

7UDXPD�FDXVHV�FRPSOH[�VHTXHQFH�RI�UHDFWLRQV�RI�WKH�ERG\�ZKLFK�WKHQ�FDVFDG-
LQJ�FRQQHFW�WR�HDFK�RWKHU��'XH�WR�FRPSOH[LW\�RI�WKH�UHDFWLRQ��WUDXPDWL]HG�SD-
tient requires intensive monitoring and treatment in order to timely recognize 
disorders that can seriously impair or endanger the life of a traumatized patient. 
7UDXPD�LWVHOI��EXW�DOVR�WKH�V\VWHPLF�LQȵDPPDWRU\�UHVSRQVH�V\QGURPH�WULJJHUV�D�
UHVSRQVH�RI�FRDJXODWLRQ�V\VWHP�ZKLFK�VLJQLȴFDQWO\�D΍HFWV�WKH�RXWFRPH�RI�WUHDW-
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ment. This points to the importance of monitoring parameters of coagulation 
from the beginning of intensive treatment of traumatized patients in order to 
timely detect and correct the disorder and thus impact on the prevention of 
complications and outcome of treatment. 
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)/8Ζ'�5(686&Ζ7$7Ζ21�Ζ1�32/<75$80$

0DWVRWD��3��

$VVRFLDWH�3URIHVVRU�RI�$QHVWKHVLRORJ\��6FKRRO�RI�0HGLFLQH��1DWLRQDO�	�
.DSRGLVWULDQ�8QLYHUVLW\�RI�$WKHQV��8QLYHUVLW\�+RVSLWDO�Ȋ$WWLNRQȋ��$WKHQV��
*UHHFH

Trauma is a global disease with increased morbidity and mortality and serious 
VRFLR�HFRQRPLF�FRQVHTXHQFHV��ZKLOH�SRO\WUDXPD�LV�WKH�OHDGLQJ�FDXVH�RI�GHDWK�LQ�
young adults. Epidemiological data indicate that bleeding is the major cause of 
mortality in multiple trauma patients and that most related to bleeding deaths 
RFFXU�ZLWKLQ�WKH�ȴUVW���KRXUV�DIWHU�LQKRVSLWDO�DGPLVVLRQ��ΖW�LV�ZRUWK�PHQWLRQLQJ�
that traumatic hemorrhage is the most frequent preventable cause of death1. 
7KHUHIRUH��ȊȵXLG�UHVXVFLWDWLRQȋ�KDV�D�SLYRWDO�UROH�LQ�WKH�LQLWLDWH�PDQDJHPHQW�RI�
PXOWLSOH�WUDXPD�SDWLHQWV��SDUWLFXODUO\�EHIRUH�VXUJLFDO�LQWHUYHQWLRQ��DLPLQJ�WR�UH-
SODFH� EORRG� ORVV�� UHVWRUH� LQWUDYDVFXODU� YROXPH� DQG� SUHVHUYHWLVVXH� SHUIXVLRQ��
+RZHYHU��WKH� LGHDO�W\SH�DQG�YROXPH�RI�WKH�DGPLQLVWHUHG�ȵXLGV�DUH�VWLOO�XQGHU�
investigation. 

ΖQ�WKH�SUHKRVSLWDO�ȵXLG�UHVXVFLWDWLRQ��WKH�DYDLODEOH�RSWLRQV�LQFOXGH�FU\VWDOORLGV�
�LVRWRQLF� RU� K\SHUWRQLF� VROXWLRQV�� DQG� FROORLGV� VXFK� DV� GH[WUDQV�� JHODWLQV� DQG�
K\GUR[\HWK\O�VWDUFKHV��+(6���'XULQJ�LQWUDKRVSLWDO�PDQDJHPHQW��EORRG�DQG�KH-
moderivatives are also available and may be utilized accordingly. 

'XULQJ� ȵXLG� UHVXVFLWDWLRQ� LQ� WUDXPD� SDWLHQWV�� ȵXLGȇV� SKDUPDFRNLQHWLF� DQG�
pharmacodynamic parameters should be taken into consideration and guide 
medicaldecisions. 

The major concerns regarding the use of isotonic normal saline solution include 
its short intravascular half-life and the risk of induced hyperchloremicmetabol-
ic acidosisIROORZLQJ�KLJK�YROXPH�DGPLQLVWUDWLRQ��5LQJHUȇV� ODFWDWH�� WKRXJK�LV�HQ-
ULFKHG�ZLWK�FDOFLXP�DQG�SRWDVVLXP��FRQWDLQV�OHVV�VRGLXP�	�FKORULGH�WKDQ�SODV-
ma and is slightly hypotonic in comparison with it. 

+\SHUWRQLF�ȵXLGV�DUH�XVHG�IRU�D�VKRUW�SHULRG�GXULQJ�LQLWLDO�PDQDJHPHQW�DQG�DG-
ministered at low amounts. It has been found that hypertonic solutions result in 
EHWWHU�YROXPHH[SDQVLRQ�ZLWK�OHVV�WLVVXH�HGHPD�FRPSDUHG�WR�LVRWRQLF�VROXWLRQV�
and that have immunomodulatory properties that may confer neuroprotection 
especially in patients with head injury. 

)URP�FROORLG�VROXWLRQV��JHODWLQV�DUH�UDUHO\�XVHG�LQ�GHYHORSHG�FRXQWULHV�GXH�WR�
WKHLU�OLPLWHG�DELOLW\�WR�H[SDQG�WKH�LQWUDYDVFXODU�VSDFH�FRPSDULQJ�WR�FU\VWDOORLGV�
DQG�WKHLU�SRWHQWLDO�ULVNV�RI�DQDSK\ODFWLF�UHDFWLRQV��7KH�FOLQLFDO�XVH�RI�GH[WUDQV�LV�
DOVR�OLPLWHG�GXH�WR�WKHLU�DGYHUVH�H΍HFWV�VXFK�DV�VHYHUH�DQDSK\ODFWLF�UHDFWLRQV��
FRDJXODWLRQ�DEQRUPDOLWLHV�� LQWHUIHUHQFH�ZLWK� FURVV�PDWFK�DQG�SUHFLSLWD�
WLRQ�RI�DFXWH�UHQDO�IDLOXUH��7KH�ȴUVW�DQG�VHFRQG�JHQHUDWLRQ�+(6�DUH�DVVRFLDWHG�
ZLWK�YDULRXV�VLGH�H΍HFWV�LQFOXGLQJ�FRDJXODWLRQ�GLVWXUEDQFHV��DQDSK\ODFWRLG�
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UHDFWLRQV�� DQG� UHQDO� LPSDLUPHQW��+RZHYHU�� WKH� WKLUG� JHQHUDWLRQ� +(6� �WHW-
UDVWDUFKHV��ZLWK� ORZHU�PROHFXODU�ZHLJKW�� ORZHU�PRODU� VXEVWLWXWLRQ� DQG� ORZHU�
&��&��UDWLR��LW�VHHPV�WR�KDYH�LPSURYHG�SKDUPDFRNLQHWLF�DQG�SKDUPDFRG\QDPLF�
SURȴOH��DQG�DUH�ZLGHO\�XVHG��

*HQHUDOO\�� FROORLGV�DUH�FRQVLGHUHG� WR�KDYH�D�JUHDWHU� LQWUDYDVFXODU�SHUVLVWHQFH�
ZKHQ�FRPSDUHG�WR�FU\VWDOORLGV��+RZHYHU��WKHUH�LV�QR�FRQYLQFLQJ�HYLGHQFH�VKRZ-
ing a clear superiority of colloids over crystalloids in trauma victims. 2

7UDGLWLRQDOO\��Ȋ$JJUHVVLYH�9ROXPH�5HSODFHPHQWȋ�ZDV�XVHG�GXULQJ�UHVXVFLWDWLRQ�
RI� WUDXPD�SDWLHQWV��+RZHYHU�� UHFHQW�HYLGHQFH� LQGLFDWHV� WKDW�HDUO\��DJJUHVVLYH�
ȵXLG�UHVXVFLWDWLRQ�VWUDWHJLHV�OHDG�WR�D�SRRUFOLQLFDO�FRXUVH�DQG�DQ�LQFUHDVHG�PRU-
tality rate. 3/DUJH�YROXPH�RI�WKH�DGPLQLVWHUHG�ȵXLGV�FDQ�DJJUDYDWH�KHPRUUKDJH�
E\�LQFUHDVLQJ�EORRG�YHVVHO�ZDOO�WHQVLRQ�DQG�LQȵX[�DQG�HQDEOLQJ�WKH�UHOHDVH�RI�
D�FORW�DQG�E\�FDXVLQJ�GLOXWLRQDO�FRDJXORSDWK\��$SDUW�IURP�WKDW��VHFRQGDU\�DE-
GRPLQDOFRPSDUWPHQW� V\QGURPH�DIWHU�DJJUHVVLYH�ȵXLG� UHVXVFLWDWLRQ�KDV�EHHQ�
reported in polytrauma patients treated with large amounts of isotonic crystal-
loids solutions. The underlying pathogenic mechanism was the drop of oncotic 
pressure and the development of increased tissue edema. 

/DVW�\HDUV��D�UHVWULFWLYH�ȵXLGresuscitation approach has been introduced in this 
FOLQLFDO�VHWWLQJ��WKH�Ȋ+\SRWHQVLYH�5HVXVFLWDWLRQ�6WUDWHJ\ȋ��ZKLFK�DGYRFDWHV�PLQ-
LPDO�LQWUDYHQRXV�ȵXLGV�XVH�LQ�WUDXPD�SDWLHQWV��ΖW�LV�DOVR�NQRZQ�DV�Ȋ3HUPLVVLYH�
K\SRWHQVLRQȋ�RU�ORZ�YROXPH�UHVXVFLWDWLRQ��3HUPLVVLYH�K\SRWHQVLRQ�LV�FRQWUDLQ-
GLFDWHG�LQ�SDWLHQWV�ZLWK�EUDLQ�LQMXU\�RU�VSLQDO�FRUG�LQMXU\��ZKHUH�VXɝFLHQW�SHU-
IXVLRQ�SUHVVXUH�RI�&16�LV�GHHPHG�QHFHVVDU\��$OVR��LQFUHDVHG�DWWHQWLRQ�LV�QHHG-
ed in elderly patients and in patients with chronic hypertension. Prospective 
randomized controlled trials in trauma patients with hemorrhagic shock have 
VKRZQ�EHQHȴWV�IURP�ERWK��RXW�RI�KRVSLWDO�DQG�LQKRVSLWDO�K\SRWHQVLYH�UHVXVFLWD-
tion strategy. ��%HVLGHV��3HUPLVVLYH�K\SRWHQVLRQ��DORQJ�ZLWK�+HPRVWDWLF�UHVXV-
citation and Damage control surgery are the three major components of the 
Ȋ'DPDJH� FRQWURO� UHVXVFLWDWLRQȋ��ZKLFK� FRQVLVW� WKH�PRVW�PRGHUQ� DSSURDFK� WR�
initial management of polytrauma patients. 

$VVHVVPHQW�RI�ȵXLG�UHVSRQVLYHQHVV�GXULQJ�UHVXVFLWDWLRQ�LV�EDVHG�RQ�WKH�FOLQLFDO�
HYDOXDWLRQ� �KHPRG\QDPLF�SDUDPHWHUV��XULQH�RXWSXW�� FDSLOODU\� UHȴOO� WLPH�HWF�� ��
and laboratory measurements. Transthoracic echocardiographyhas been estab-
OLVKHG�DV�D�YDOXDEOH�KHPRG\QDPLF�PRQLWRULQJ�WRRO�WR�JXLGH�ȵXLG�PDQDJHPHQW�
DQG�SUHGLFW� ȵXLG� UHVSRQVLYHQHVV� LQ�PDMRU� VXUJHU\� DQG� LQ� FULWLFDOO\� LOO� SDWLHQWV�
hospitalized in intensive care unit. Recent evidence supports the use of Limited 
transthoracic echocardiogram (LTTE) to guide management of hypotensive trau-
ma patients during their initial resuscitation. 56HUXPODFWDWH�RU�EDVH�GHȴFLW�PHD-
VXUHPHQWV�DUH�VHQVLWLYHWHVWV�WR�HVWLPDWH�DQG�PRQLWRU�WKH�H[WHQW�RI�EOHHGLQJDQG�
VKRFN��ZKLOH�WKH�LQLWLDO�EDVH�GHȴFLW�KDV�EHHQ�HVWDEOLVKHG�DV�DSRWHQW�LQGHSHQGHQW�
predictor of mortality in patientswith traumatic-hemorrhagic shock. 6

5HJDUGLQJ�WKH�LQLWLDO�ȵXLG�UHVXVFLWDWLRQ�RI�WUDXPD�SDWLHQWV�WKH�UHOHYDQW�XSGDW-
HG�(XURSHDQ�*XLGHOLQHV�UHFRPPHQG�WKH�LQLWLDWLRQ�RI�ȵXLG�WKHUDS\�LQ�KHPRG\-
namic unstable bleeding trauma patients and the initial use of crystalloids. In 



80

Orthopedic Anaesthesia and Intensive Care

SDWLHQWV�ZLWKRXW�EUDLQ�LQMXU\��LV�UHFRPPHQGHG�D�WDUJHW�V\VWROLF�EORRG�SUHVVXUH�
RI����WR����PP+J�XQWLO�PDMRU�EOHHGLQJ�VWRSV��ΖQ�DGGLWLRQ��DGPLQLVWUDWLRQ�RI�YD-
sopressors is suggested to maintain target arterial pressure in the absence of a 
UHVSRQVH�WR�ȵXLG�WKHUDS\��+\SRWRQLF�VROXWLRQV��VXFK�DV5LQJHUȇV�ODFWDWH��VKRXOG�
be avoided in patients with severehead trauma. Hypertonic solutions’ adminis-
tration is indicated inhemodynamically unstable patients with penetratingtorso 
WUDXPD��:KHQHYHU�FROORLGV�DUH�XVHG�� LW� LV�VXJJHVWHG�WR�EH�DGPLQLVWHUHGZLWKLQ�
WKH�SUHVFULEHG�OLPLWV�IRU�HDFK�VROXWLRQ��'XULQJ�EOHHGLQJ��UHSHDWHG�+FW�PHDVXUH-
PHQWV�DUH�UHFRPPHQGHG��DQG�UHG�EORRG�FHOOV�VKRXOG�EH�WUDQVIXVHG�WR�DFKLHYH�
WDUJHW�KHPRJORELQ�RI���WR���J�GO��)LQDOO\��VHUXP�ODFWDWH�DQG�RU�EDVH�GHȴFLW�PHD-
VXUHPHQWV�DUH�UHFRPPHQGHG�WR�HVWLPDWH�DQG�PRQLWRU�WKH�H[WHQW�RI�EOHHGLQJ�
and shock. 7

ΖQ�FRQFOXVLRQ��D�SRLQW�RI�FDUH�DSSURDFK�VKRXOG�EH�DSSOLHG�LQ�HDFK�LQGLYLGXDO��WDN-
LQJ�LQWR�DFFRXQW�DJH��FRPRUELGLWLHV��DV�ZHOO�DV�VHYHULW\�DQG�W\SH�RI�LQMXU\��
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7UDXPD��������������������

7. 6SDKQ�'5��%RXLOORQ�%��&HUQ\�9��&RDWV�7-��'XUDQWHDX�-��)HUQ£QGH]�0RQG«MDU�(��)LOL-
SHVFX�'��+XQW�%-��.RPDGLQD�5��1DUGL�*��1HXJHEDXHU�(��2]LHU�<��5LGGH]�/��6FKXOW]�$��
9LQFHQW�-/��5RVVDLQW�5��0DQDJHPHQW�RI�EOHHGLQJ�DQG�FRDJXORSDWK\�IROORZLQJ�PDMRU�
WUDXPD��DQ�XSGDWHG�(XURSHDQ�JXLGHOLQH��&ULW�&DUH���������������5����
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GENERAL OR REGIONAL ANESTHESIA IN OBESE PATIENT

.DUWDORY�$�

&OLQLF�IRU�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�PHGLFLQH�� 
&OLQLFDO�&DPSXV�Ȋ0RWKHU�7HUHVDȋ��6NRSMH��5HSXEOLF�RI�0DFHGRQLD

���ΖQWURGXFWLRQ�

Obesity is a worldwide health-care problem. Its prevalence has been rising af-
IHFWLQJ� DOPRVW� HYHU\� KXPDQ� RUJDQ� V\VWHP� �H�� J�� FDUGLRYDVFXODU�� SXOPRQDU\��
XULQDU\�DQG�JDVWURLQWHVWLQDO��HQGRFULQH�HWF�� ��DQG�FDXVLQJ�FKURQLF�PHGLFDO�GLV-
HDVHV� �H��J��V\VWHPLF�K\SHUWHQVLRQ��GLDEHWHV�PHOOLWXV��REVWUXFWLYH�VOHHS�DSQHD�
V\QGURPH��QRQ�DOFRKROLF� VWHDWRKHSDWLWLV�HWF�� �� ΖQ�DGXOWV�� WKH�ERG\�PDVV� LQGH[�
�GHȴQHG�DV�UDWLR�RI�ERG\�ZHLJKW�LQ�NLORJUDP�DQG�VTXDUHG�ERG\�KHLJKW�LQ�PHWHU��
KDV�EHHQ�XVHG�DV�WKH�FRPSDUDWLYH�PHDVXUH�WR�GHȴQH��

- RYHUZHLJKW����%0Ζ� ���Ȃ���NJ�Pt���
- REHVH����%0Ζ� ���Ȃ���NJ��Pt��
- PRUELGO\�REHVH����%0Ζ�!����NJ�Pt���
- VXSHU�PRUELG�REHVLW\����%0Ζ�!���NJ�Pt��

The name is derived from the Latin word obesus��ZKLFK�PHDQV�IDWWHQHG�E\�HDW-
ing. Individual must be considered obese when the amount of fat tissue is in-
FUHDVHG�WR�VXFK�DQ�H[WHQW�WKDW�SK\VLFDO�DQG�PHQWDO�KHDOWK�LV�D΍HFWHG�DQG�OLIH�
H[SHFWDQF\�UHGXFHG��(1)

Country 3UHYDOHQFH�RI�%0Ζ����NJ�Pt�
����PDOHV

3UHYDOHQFH�RI�%0Ζ����NJ�Pt�
����IHPDOHV

Greece 30.3 ����

Malta  28.1 36.1

United 
Kingdom

23.7 26.3

Germany 22.9 22.1

Croatia 20.2 32.2

Belarus 16.2 17.6

Denmark 12.0 8.3

Turkey ����� 32.5

7DEOH����3UHYDOHQFH�RI�REHVH�DGXOWV��%0Ζ������NJ�Pt��PDOHV�DQG�IHPDOHV����Ȃ����\HDUV��
in the selected European countries according to WHO data in 2010
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Category ([DPSOHV

&DUGLRYDVFXODU�
GLVHDVH

6XGGHQ��FDUGLDF��GHDWK��
REHVLW\�FDUGLRP\RSDWK\��
K\SHUWHQVLRQ��LVFKDHPLF�KHDUW�GLVHDVH��
K\SHUOLSLGDHPLD��
FRU�SXOPRQDOH��
FHUHEURYDVFXODU�GLVHDVH��
SHULSKHUDO�YDVFXODU�GLVHDVH��YDULFRVH�YHLQV��
deep-vein thrombosis and pulmonary 
embolism

5HVSLUDWRU\�GLVHDVH 2EVWUXFWLYH�VOHHS�DSQRHD��F�2EHVLW\�K\-
poventilation syndrome

(QGRFULQH�GLVHDVH 'LDEHWHV�PHOOLWXV��&XVKLQJȇV�GLVHDVH��
+\SRWK\URLGLVP��

*DVWURLQWHVWLQDO�
GLVHDVH

+LDWXV�KHUQLD��LQJXLQDO�KHUQLD��JDOOVWRQHV��

*HQLWRXULQDU\ 0HQVWUXDO�DEQRUPDOLWLHV��
IHPDOH�XULQDU\�LQFRQWLQHQFH��

0DOLJQDQF\ %UHDVW��SURVWDWH��FRORUHFWDO��
cervical and endometrial cancer

0XVFXORVNHOHWDO 2VWHRDUWKULWLV�RI�ZHLJKW�EHDULQJ�MRLQWV��

7DEOH����Medical and surgical conditions associated with obesity

���5HJLRQDO�$QHVWKHVLD�LQ�2EHVH

7KH�XVH�RI�UHJLRQDO�DQDHVWKHVLD�LQ�WKH�REHVH�UHGXFHV�WKH�ULVNV�IURP�GLɝFXOW�LQ-
WXEDWLRQ�DQG�DFLG�DVSLUDWLRQ�DQG�DOVR�SURYLGHV�VDIHU�DQG�PRUH�H΍HFWLYH�SRVWRS-
HUDWLYH�DQDOJHVLD��)RU�WKRUDFLF�DQG�DEGRPLQDO�SURFHGXUHV��PRVW�DQDHVWKHWLVWV�
advocate the use of combined epidural and general anaesthesia. This has ad-
YDQWDJHV�RYHU�JHQHUDO�DQDHVWKHVLD�DORQH��LQFOXGLQJ�UHGXFHG�RSLRLG�DQG�SRWHQW�
LQKDODWLRQDO�DQDHVWKHWLF�UHTXLUHPHQWV��UHGXFHG�SRVWRSHUDWLYH�SXOPRQDU\�FRP-
SOLFDWLRQV��GHFUHDVHG�SRVWRSHUDWLYH�QDXVHD�DQG�YRPLWLQJ��3219��DQG�LPSURYHG�
SRVWRSHUDWLYH�DQDOJHVLD��DOORZLQJ�SK\VLRWKHUDS\�DQG�D�EHWWHU�FRXJK��DQG�WKHUH-
fore reduced post-anaesthesia care unit (PACU) and hospital length of stay. If 
sedation is required during regional anaesthesia this should be kept to the mini-
PXP��'HVSLWH�WKHVH�DGYDQWDJHV��5$�FDQ�EH�WHFKQLFDOO\�FKDOOHQJLQJ�LQ�WKH�REHVH��
7KHVH�FKDOOHQJHV�DUH�UHODWHG�WR�GLɝFXOWLHV�LQ�SDWLHQW�SRVLWLRQLQJ��LGHQWLI\LQJ�WKH�
XVXDO�ERQ\�DQG�PXVFXODU�ODQGPDUNV��DQG�WKH�GHSWK�RI�QHHGOH�SHQHWUDWLRQ������

'UXJ�GRVDJH�DGMXVPHQW�LQ�UHJLQDO�DQHVWKHVLD�LQ�REHVH�SDWLHQW�

ΖQ�REHVH�SDWLHQWV��WKH�YHQD�FDYD�LV�FRPSUHVVHG�IURP�WKH�ZHLJKW�RI�WKH�DEGRPL-
nal contents. At one time it was postulated that collateral circulation through the 
GLVWHQGHG�H[WUDGXUDO�YHLQV�UHGXFHG�&6)�YROXPH��+RZHYHU��PDJQHWLF�UHVRQDQFH�
imaging (MRI) demonstrated that the increased abdominal pressure probably 
decreases CSF volume by displacing tissue into the vertebral canal through the 
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intervertebral foramina rather than by changing venous volume from aortoca-
YDO�FRPSUHVVLRQ�6LQFH�&6)�YROXPH�LV�OHVV�LQ�REHVH�SDWLHQWV��WKH�WRWDO�YROXPH�RI�
local anesthetic needed to achieve the same height of neural blockade should 
be less than in normal weight patients. 

Many authors recommend the low dose and the low concentration of local an-
DHVWKHWLF�IRU�QHXUD[LDO�EORFN� LQ�REHVH�SDWLHQ. 7KH�RWKHU�GLG�QRW�ȴQG�HYLGHQFH�
IRU�GL΍HUHQW�GRVHV�RI�K\SHUEDULF�EXSLYDFDLQH�LI�VLQJOH�VKRW�VSLQDO�DQDHVWKHVLD�LV�
used for caesarean delivery in obese or normal weight patients. 

&RPSOLFDWLRQV�RI�6SLQDO�$QDHVWKHVLD�LQ�WKH�2EHVH�3DWLHQW

$FFRUGLQJ�WR�OLWHUDWXUH��WKH�LQFLGHQFH�RI�IDLOHG�RU�SDUWLDOO\�IDLOHG�6S$�UDQJHV�LV�
EHWZHHQ������DQG������7KH�LQFLGHQFH�RI�SRVWGXUDO�SXQFWXUH�KHDGDFKHV��3'3+V��
UDQJHV� LV�EHWZHHQ������DQG������0XOWLSOH�DWWHPSWV�E\�\RXQJ�WUDLQHHV�DV�ZHOO�
DV�H[SHULHQFHG�RSHUDWRUV�OHDG�WR�D�PRUH�VLJQLȴFDQW�UHDFWLRQ�RI�KHPRG\QDPLF�
parameters. Obese pregnant patients having spinal anesthesia with low doses 
RI�K\SHUEDULF�EXSLYDFDLQH������Ȃ��PJ��H[SHULHQFHG�KLJKHU�VHQVRU\�EORFNV�WKDQ�
QRQ�REHVH� SDWLHQWV�� 6LPLODUO\�� SDWLHQWV� XQGHUJRLQJ� XURORJLF� SURFHGXUHV� JLYHQ�
�P/�RI�LVREDULF�������EXSLYDFDLQH�DW�WKH�/��/��VSDFH�GHPRQVWUDWHG�D�SRVLWLYH�
correlation between the height of blockade and obesity. 

Bedside US assessment of the lumbar spine may facilitate the performance of 
VSLQDO�DQHVWKHVLD�LQ�PRUELGO\�REHVH�SDWLHQWV��SDUWLFXODUO\�LI�QR�ODQGPDUNV�FDQ�EH�
LGHQWLȴHG�RU�D�ODQGPDUN�EDVHG�DSSURDFK�KDV�EHHQ�XQVXFFHVVIXO��)OXRURVFRSLF�
LPDJLQJ�KDV�DOVR�EHHQ�XVHG�LQ�DQ�H[WUHPHO\�REHVH�SDWLHQW�WR�LGHQWLI\�UHOHYDQW�
ODQGPDUNV��WR�DSSUR[LPDWH�WKH�GLVWDQFH�WR�WKH�LQWUDWKHFDO�VSDFH��DQG�WR�FRQȴUP�
SURSHU�SRVLWLRQ�RI�WKH�VSLQDO�QHHGOH�����JDXJH��������LQFK������FP�����LQFK�������
5cm). The reduced incidence of postdural puncture headache in the morbidly 
obese patient may be the result of a decreased pressure gradient between the 
VXEDUDFKQRLG�DQG�WKH�HSLGXUDO�VSDFHV��RZLQJ�H[WHQGHG�HSLGXUDO�YHLQV�DQG�LQ-
FUHDVHG�HSLGXUDO�IDW�ZKLFK�UHGXFHV�VSLQDO�ȵXLG�OHDNDJH��

���(SLGXUDO�LQ�REHVH�SDWLHQWV

2EHVH� SDUWXULHQWV� �%0Ζ!��NJ�P��� LQ� ODERU� KDYH� VLJQLȴFDQWO\� UHGXFHG� HSLGXU-
DO�DQDOJHVLF�UHTXLUHPHQWV��DQG�KDYH�KLJKHU�VHQVRU\�EORFNV�ZLWK�D�VLPLODU�GRVH�
of local anesthetic than normal weight patients It would seem to be easyar to 
administer local anesthetics in smaller volumes or in divided doses until an ap-
propriate sensory block is achieved for any obese patient undergoing epidural 
DQHVWKHVLD��ΖQFUHDVLQJ�ZHLJKW�LV�VLJQLȴFDQWO\�FRUUHODWHG�ZLWK�WKH�GHSWK�RI�SODFH-
PHQW�RI�DQ�HSLGXUDO�DW�DOO�HSLGXUDO�VLWHV��OXPEDU��ORZHU��DQG�XSSHU�WKRUDFLF��DQG�
ZLWK�DOO� DSSURDFKHV� �PLGOLQH��SDUDPHGLDQ��� 7KH�PDJQLWXGH�RI� FDWKHWHU�PRYH-
ment is greatest with obese patients. 

The incidence of complications with epidural anesthesia increases with increas-
LQJ�ZHLJKW�� )RU� H[DPSOH�� LQDGYHUWHQW� HSLGXUDO� YHQRXV�SXQFWXUH�GXULQJ�SODFH-
PHQW�RFFXUUHG�PRUH�IUHTXHQWO\�LQ�REHVH�SDUWXULHQWV��DQG�WKLV�UHVXOWHG�LQ�D�KLJK-
er incidence of multiple punctures. The epidural route for opioid administration 



��

Orthopedic Anaesthesia and Intensive Care

LV�SUHIHUUHG�RYHU�RWKHU�URXWHV�EHFDXVH�LW�SURGXFHV�OHVV�GURZVLQHVV��QDXVHD�DQG�
UHVSLUDWRU\�GHSUHVVLRQ��HDUOLHU�QRUPDOL]DWLRQ�RI�ERZHO�PRWLOLW\�� LPSURYHG�SXO-
PRQDU\�IXQFWLRQ��EHQHȴFLDO�H΍HFW�RQ�FDUGLRYDVFXODU�IXQFWLRQ�ZLWK�D�UHGXFWLRQ�
in left ventricular stroke work and reduced hospital stay. When combined with 
D�JHQHUDO�DQHVWKHWLF��HSLGXUDO�DQHVWKHVLD�PD\�UHVXOW�LQ�HDUOLHU�WLPH�WR�WUDFKHDO�
H[WXEDWLRQ�WKDQ�ZLWK�D�EDODQFHG�DQHVWKHWLF�DORQH��

���2EHVLW\�DQG�WKH�UHVSLUDWRU\�V\VWHP

0RUELG�REHVLW\�LV�DVVRFLDWHG�ZLWK�UHGXFWLRQV�LQ�IXQFWLRQDO�UHVLGXDO�FDSDFLW\��)5&���
H[SLUDWRU\�UHVHUYHYROXPH��(59��DQG�WRWDO�OXQJ�FDSDFLW\��)5&�GHFOLQLQJ�H[SRQHQ-
tially with increasing BMI. Obese individuals desaturate rapidly after induction 
RI�DQDHVWKHVLD�GHVSLWH�SUH�R[\JHQDWLRQ��7KLV�LV�D�UHVXOW�RIKDYLQJ�D�VPDOOHU�R[-
\JHQ� UHVHUYRLU� LQ� WKHLU� UHGXFHG�)5&�DQG�DQ� LQFUHDVH� LQ�R[\JHQ�FRQVXPSWLRQ��
2[\JHQ�FRQVXPSWLRQ�DQG�FDUERQ�GLR[LGH�SURGXFWLRQ�DUH�LQFUHDVHG�LQ�WKH�REHVH�
DV�D�UHVXOW�RI�WKH�PHWDEROLF�DFWLYLW\�RI�WKH�H[FHVV�IDW�DQG�WKH�LQFUHDVHG�ZRUNORDG�
on supportive tissues. Basal metabolic activity as related to body surface area is 
usually within normal limits. (3) 

6¸GHUEHUJ� DQG� FROOHDJXHV� IRXQG� DQ� LQWUDSXOPRQDU\� VKXQW� RI� ��Ȃ���� LQ� DQ-
DHVWKHWL]HG�REHVH�VXEMHFWV�DQG��Ȃ���LQ�OHDQLQGLYLGXDOV��)5&�FDQ�EH�LQFUHDVHG�
by ventilating with large tidal volumes (10–15 ml kg–1) although this has been 
VKRZQ�WR�LPSURYH�DUWHULDO�R[\JHQ�WHQVLRQ�RQO\�PLQLPDOO\�7KH�DGGLWLRQ�RI�3((3�
LPSURYHV�)5&�DQG�R[\JHQDWLRQ�EXW� OHDGV� WR�UHGXFWLRQV� LQ�FDUGLDF�RXWSXW�DQG�
R[\JHQ�GHOLYHU\������

ΖQFUHDVLQJ�%0Ζ�LV�DVVRFLDWHG�ZLWK�DQ�H[SRQHQWLDO�GHFOLQH�LQ�UHVSLUDWRU\�FRPSOL-
DQFH��ΖQ�VHYHUH�FDVHV��WRWDO�FRPSOLDQFH�FDQ�IDOO�WR�����RI�SUHGLFWHG�QRUPDO��$O-
though accumulation of fattissue in and around the chest wall leads to a mode-
streduction in chest wall compliance. Increasedpulmonary blood volume in 
REHVH�GHFUHDVH�LQ�OXQJ�FRPSOLDQFH��6LJQLȴFDQW�REHVLW\�LV�DOVR�DVVRFLDWHG�ZLWK�DQ�
increase in total respiratory resistance.  

26$���2SVWUXFWLYH�VOHHS�DSQHD

26$�LV�GHȴQHG�DV�DSQRHLF�HSLVRGHV�VHFRQGDU\�WR�SKDU\QJHDO�FROODSVH�WKDW�RF-
FXUV�GXULQJ�VOHHS�DQG�LW�PD\�EH�REVWUXFWLYH��FHQWUDO��RU�PL[HG��7KH�LQFLGHQFH�RI�
26$�LQFUHDVHV�ZLWK�REHVLW\�DQG�LQFUHDVLQJ�DJH��0RUH�WKDQ�����RI�FDVHV�JR�XQ-
UHFRJQL]HG��7KH�GLDJQRVLV�LV�FRQȴUPHG�E\�VOHHS�VWXGLHV��7KH�DFLGȂEDVH�GLVWXU-
EDQFH�RI�26$��L��H��UHVSLUDWRU\�DFLGRVLV��LV�LQLWLDOO\�OLPLWHG�WR�VOHHS��ZLWK�D�UHWXUQ�
to homeostasis during the day. 

The OSA characteristics are: 

1. Frequent episodes of apnoea or hypopnoea during sleep. 

���6QRULQJ��
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��� 'D\�WLPH� VRPQROHQFH�� DVVRFLDWHG� ZLWK� LPSDLUHG� FRQFHQWUDWLRQ�� PHPRU\�
SUREOHPV�DQG�PRUQLQJ�KHDGDFKHV�FDXVHG�E\�QRFWXUQDO�FDUERQ�GLR[LGH�UHWHQ-
tion and cerebral vasodilation. 

��3DWKRSK\VLRORJLFDO�FKDQJHV��5HFXUUHQW�DSQRHD�OHDGV�WR�K\SR[DHPLD��OHDGLQJ�
WR�VHFRQGDU\�SRO\F\WKDHPLD���K\SHUFDSQLD��V\VWHPLF�YDVRFRQVWULFWLRQ��RU�SXOPR-
nary vasoconstriction (leading to right ventricular failure). 

3DWLHQWV�ZLWK�26$�KDYH�LQFUHDVHG�DGLSRVH�WLVVXH�LQ�WKH�SKDU\QJHDO�ZDOO��SDUWLFX-
larly between medial and lateral pterygoids. This results in increased pharyngeal 
ZDOO�FRPSOLDQFH��ZLWK�D�WHQGHQF\�WR�DLUZD\�FROODSVH��

2EHVLW\�K\SRYHQWLODWLRQ�V\QGURPH

A long-WHUP�FRQVHTXHQFH�RI�26$� LV�DQ�DOWHUDWLRQ� LQ� WKH� FRQWURO�RI�EUHDWKLQJ��
ZKLFK� LV�D� FHQWUDO�DSQRHLF�HYHQW�� 6XFK�HSLVRGHV��ZKLFK�DUH�DVVRFLDWHG�ZLWK�D�
progressive desensitization of the respiratory centres to (nocturnal) hypercap-
QLD��DUH�LQLWLDOO\�OLPLWHG�WR�VOHHS��EXW�HYHQWXDOO\�OHDG�WR�W\SH�ΖΖ�UHVSLUDWRU\�IDLOXUH��
$W�LWV�ZRUVW��VXFK�REHVLW\�K\SRYHQWLODWLRQ�FXOPLQDWHV�LQ�3LFNZLFNLDQ�V\QGURPH��
ZKLFK�LV�FKDUDFWHUL]HG�E\�REHVLW\��K\SHUVRPQROHQFH��K\SR[LD��K\SHUFDSQLD��ULJKW�
ventricular failure and polycythaemia. The obesity hypoventilation syndrome af-
IHFWV�FRQWURO�RI�EUHDWKLQJ��DQG�LQFOXGHV�REHVH�SDWLHQWV�ZKR�KDYH�D�GD\O\�YDULD-
tion in ventilation and a PaCO2 >5. 9 kPa. 

Lung compliance is decreased due to increased pulmonary blood volume. Re-
duced chest wall compliance results in part from the weight of adipose tissue 
DURXQG�WKH�WKRUDFLF�FDJH��D΍HFWLQJ�WKH�LQVSLUDWRU\�WKUHVKROG��7KHUH�LV�D�OLQHDU�
LQFUHDVH�LQ�DOYHRODUȂDUWHULDO��$ȂD��R[\JHQ�WHQVLRQ�JUDGLHQW�ZLWK�LQFUHDVLQJ�%0Ζ��
Airway resistance is increased and correlates with BMI. It is further increased 
when we transfer patitent from a sitting to supine position. 

3UHRSHUDWLYH�HYDOXDWLRQ�RI�WKH�DLUZD\�LQ�REHVLW\�SDWLHQWV��

� ����$VVHVVPHQW�RI�KHDG�DQG�QHFN�ȵH[LRQ� �DWODQWR-RFFLSLWDO�ȵH[LRQ�DQG�H[WHQ-
sion) and jaw mobility 

�����ΖQVSHFWLRQ�RI�RURSKDUQ\[�DQG�GHQWLWLRQ��ODUJH�WRQJXH��H[FHVVLYH�SDODWDO�DQG�
pharyngeal soft tissue) 

�����ΖQDGHTXDWH�WK\UR�PHQWDO�DQG�VWHUQR�PHQWDO�GLVWDQFHV��

�����$VVHVVPHQW�RI�DUWHULDO�EORRG�JDVHV��OXQJ�IXQFWLRQ�WHVWV�DQG�FRPSOLWH�EORRG�
FRXQW��WR�H[FOXGH�SRO\F\WKDHPLD���

 (5) Inspection of previous anaesthetic charts and questioning the patient about 
SUHYLRXV�GLɝFXOWLHV��HVSHFLDOO\�DQ\�HSLVRGHV�RI�XSSHU�DLUZD\�REVWUXFWLRQ�DVVR-
FLDWHG�ZLWK�DQDHVWKHVLD�RU�VXUJHU\��SUHJQDQF\��KHDG�DQG�QHFN�UDGLRWKHUDS\�RU�
development of signs and symptoms of upper airway obstruction. 

 (6) A large neck circumference (greater than 60cm) is a useful indicator associ-
DWHG�ZLWK�D�����SUREDELOLW\�RI�GLɝFXOW�ODU\QJRVFRS\��

 (7) Further imaging of the airway with soft tissue X-rays and CT. 
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���2EHVLW\�DQG�WKH�FDUGLRYDVFXODU�V\VWHP

+HDOWK\�REHVH� LQGLYLGXDOV�GHPRQVWUDWH�DQ� LQFUHDVHG�FDUGLDF�RXWSXW��HOHYDWHG�
left ventricular end-diastolic pressure (LVEDP) and left ventricular hypertrophy 
RQ�HFKRFDUGLRJUDSK\��/HIW�YHQWULFOH�V\VWROLF�IXQFWLRQ�LV�DOVR�LPSDLUHG��HVSHFLDOO\�
GXULQJ�H[HUFLVH��ZKHQ�WKH�HMHFWLRQ�IUDFWLRQ�ULVHV�PRUH�VORZO\�� WKDQ� LQ� OHDQ� LQ-
dividuals. The problem is often compounded by hypertension and ischaemic 
KHDUW�GLVHDVH������

+\SHULQVXOLQDHPLD��ZKLFK�LV�FKDUDFWHULVWLF�RI�REHVLW\��FDQ�FRQWULEXWH�E\�DFWLYDW-
ing the sympathetic nervous system and by causing sodium retention. In ad-
GLWLRQ�� LQVXOLQ�UHVLVWDQFH�PD\�EH�UHVSRQVLEOH� IRU� WKH�HQKDQFHPHQW� LQ�SUHVVRU�
activity of norepinephrine and angiotensin II. Hypertension leads to concentric 
OHIW� YHQWULFXODU�K\SHUWURSK\�DQG�ZKHQ�DGGHG� WR� WKH� LQFUHDVHG�EORRG�YROXPH��
LQFUHDVHV�WKH�ULVN�RI�FDUGLDF�IDLOXUH��2WKHU�IDFWRUV�VXFK�DV�K\SHUWHQVLRQ��GLDEH-
WHV�PHOOLWXV��K\SHUFKROHVWHURODHPLD�DQG�UHGXFHG�KLJK�GHQVLW\�OLSRSURWHLQ�OHYHOV��
ZKLFK�DUH�DOO�FRPPRQ�LQ�WKH�REHVH��ZLOO�FRPSRXQG�WKH�SUREOHP��

7KH�PRUELGO\�REHVH�WROHUDWH�H[HUFLVH�EDGO\�ZLWK�DQ\�LQFUHDVH�LQ�FDUGLDF�RXWSXW�
EHLQJ�DFKLHYHG�E\�LQFUHDVLQJ�WKH�KHDUW�UDWH��ZLWKRXW�DQ�LQFUHDVH�LQ�VWURNH�YRO-
XPH�RU�HMHFWLRQ� IUDFWLRQ��7KLV� LV�RIWHQ�DFFRPSDQLHG�E\�DQ� LQFUHDVH� LQ� WKH�ȴOO-
ingpressures. Increased activity in the renin–angiotensin system and secondary 
SRO\F\WKDHPLD�SOD\�D�UROH�LQ�WKLV�YROXPH�H[SDQVLRQ��ΖQ�WKH�VDPH�ZD\��FKDQJLQJ�
SRVLWLRQ�IURP�VLWWLQJ�WR�VXSLQH�LV�DVVRFLDWHG�ZLWK�VLJQLȴFDQW�LQFUHDVHV�LQ�FDUGLDF�
RXWSXW��SXOPRQDU\�FDSLOODU\�ZHGJH�SUHVVXUH�DQG�PHDQ�SXOPRQDU\�DUWHU\�SUHV-
VXUH��WRJHWKHU�ZLWK�UHGXFWLRQV�LQ�KHDUW�UDWH�DQG�SHULSKHUDO�UHVLVWDQFH��

/9�GLODWDWLRQ�UHVXOWV� LQ� LQFUHDVHG�/9�ZDOO�VWUHVV�DQG�K\SHUWURSK\��SURJUHVVLQJ�
to reduced ventricular compliance. Diastolic dysfunction is characterized by im-
SDLUHG� YHQWULFXODU�ȴOOLQJ�� DQG�XOWLPDWHO\�E\�DQ�HOHYDWHG� /9�HQG�GLDVWROLF�SUHV-
VXUH��)XUWKHUPRUH��/9�IDLOXUH�DQG�SXOPRQDU\�YDVRFRQVWULFWLRQ�UHVXOW�LQ�SXOPR-
nary hypertension and dilatation of the right heart. 

The obese patient is more at risk from arrhythmias because of: myocardial hy-
SHUWURSK\�DQG�K\SR[DHPLD��K\SRNDODHPLD�IURP�GLXUHWLF�WKHUDS\��FRURQDU\�DU-
WHU\�GLVHDVH��LQFUHDVHG�FLUFXODWLQJ�FDWHFKRODPLQHV��26$��VLQXV�WDFK\FDUGLD�DQG�
EUDG\FDUGLD���DQG�IDWW\� LQȴOWUDWLRQ�RI�WKH�FRQGXFWLQJ�DQG�SDFLQJ�V\VWHPV��7KLV�
UHVXOWV� LQ� DQ� REHVLW\�� DWULDO� ȴEULOODWLRQ�� DQG� LQFUHDVHG� ULVN� RI� VXGGHQ� FDUGLDF�
death. There is an increased incidence of prolongation of the QT interval with 
increasing of BMI. 

���7KH�REHVH�SUHJQDQW�SDWLHQW�GLɝFXOWLHV��

ΖQFUHDVHG�ULVN�RI�FKURQLF�K\SHUWHQVLRQ��SUH-HFODPSVLD�DQG�GLDEHWHV��GLɝFXOW�OD-
ERXU�ZLWK�LQFUHDVHG�LQVWUXPHQWDO�GHOLYHU\�DQG�&DHVDUHDQ�VHFWLRQ��LQFUHDVHG�ULVN�
RI�IDLOHG�LQWXEDWLRQ�DQG�JDVWULF�DVSLUDWLRQ��LQFUHDVHG�LQFLGHQFH�RI�PXOWLSOH��IDLOHG�
attempts at epidural siting and increased risk of fetal morbidity and mortali-
ty. . Caesarean section operations tend to be longer with a higher incidence of 
SRVWRSHUDWLYH�FRPSOLFDWLRQV��LQFOXGLQJ�JUHDWHU�EORRG�ORVV��GHHS-vein thrombo-
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sis and wound infection or dehiscence. There is an increased risk of preterm de-
livery in pregnant obese women. Babies born to obese mothers are at increased 
ULVN�RI�VKRXOGHU�G\VWRFLD��EUDFKLDO�SOH[XV�OHVLRQV��IUDFWXUHG�FODYLFOH�DQG�FRQJHQ-
ital birth defects such as neural tube defects. (5) 

The major challenges in regional anesthesia for obese pregnant women are the 
LGHQWLȴFDWLRQ�RI�DSSURSULDWH� ODQGPDUNV��DGHTXDWH�SDWLHQW�SRVLWLRQLQJ�SULRU� WR�
SHUIRUP�WKH�EORFN��FKRRVLQJ�D�QHHGOH�RI�VXɝFLHQW�OHQJWK�DQG�WKH�DSSURSULDWH�
GRVH�RI�ORFDO�DQHVWKHWLF��8OWUDVRXQG�VWXGLHV�FRQȴUP�FKDQJHV�LQ�VSLQDO�DQDWRP\�
and increased skin to epidural distance during gestation. 

���&RQFOXVLRQ

'LɝFXOWLHV�RI�SHUIRUPLQJ�UHJLRQDO� WHFKQLTXHV� LQ�REHVH�SDWLHQWV�PXVW�EH�FRQ-
sidered. Despite the fact that a successful regional anesthetic allows minimal 
PDQLSXODWLRQ�RI�WKH�DLUZD\��LW�GRHV�QRW�IUHH�WKH�SDWLHQW�IURP�WKH�SRWHQWLDO�IRU�
DLUZD\�FRPSURPLVH��8OWUDVRQRJUDSK\�XVHG�IRU�QHXUD[LDO�EORFNDGH�UHPDLQV�FRQ-
troversial. We conclude that obesity is not a contraindication for the use of re-
JLRQDO�DQHVWKHVLD�ZKHQ�SHUIRUPHG�E\�DQ�H[SHULHQFHG�DQHVWKHVLRORJLVW�IDPLOLDU�
with morbidly obese surgical patients. 
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6LYHYVNL�$��

8QLYHUVL\�&OLQLF�IRU�*\QHFRORJ\�DQG�2EVWHWULFV��%RXO�0RWKHU�7HUHVD�����
6NRSMH��5��0DFHGRQLD

*HQHUDO�&RQVLGHUDWLRQV��3DWLHQWV�ZLWK�SUHH[LVWLQJ�QHXURORJLF�GLVHDVH�SUHVHQW�
a unique challenge to the anesthesiologist. These patients should be consid-
HUHG�QRW�RQO\�WKH�QHXURORJLF�GLVHDVH�DQG�QHXURPXVFXODU�GHȴFLWV��EXW�DOVR�WKH�
VHFRQGDU\�H΍HFWV�WKH�GLVHDVH�PD\�KDYH�KDG�RQ�RWKHU�RUJDQ�V\VWHPV��&RPPRQ�
WR�PRVW�QHXURORJLFDO�GLVHDVHV�LV�WKH�H[LVWHQFH�RI�PXVFXODU�ZHDNQHVV�ZLWK�DXWR-
QRPLF�G\VIXQFWLRQ��FDUGLRYDVFXODU�RU�UHVSLUDWRU\�GLɝFXOWLHV��EXW�DOVR�WKH�SUHV-
ence of bulbar dysfunction and a risk of aspiration pneumonia. These patients 
DUH�RIWHQPDOQRXWULVKHG�DQG�ȴQDOO\�� WKHUH� LV�D�SUREOHP�ZLWK� WKHUDS\��EHFDXVH�
there are a number of drugs that alter pharmacokinetics and pharmacodynam-
LFV�SURSHUWLHV�RI�DQHVWKHWLFV��7KH�FDXVH�RI�SRVWRSHUDWLYH�QHXURORJLF�GHȴFLWV�LV�
GLɝFXOW�WR�HYDOXDWH��EHFDXVH�QHXUDO�LQMXU\�PD\�RFFXU�DV�D�UHVXOW�RI�PDQ\�IDFWRUV�
VXFK�DV�VXUJLFDO�WUDXPD�DQG�VWUHVV��LPSURSHU�SDWLHQW�SRVLWLRQLQJ�RU�WRXUQLTXHW�
SUHVVXUH��SURORQJHG� ODERU�DQG�DQHVWKHWLF� WHFKQLTXH� LWVHOI��3URJUHVVLYH�QHXUR-
logic diseases such as multiple sclerosis may coincidentally worsen periopera-
WLYHO\��LQGHSHQGHQW�RI�WKH�DQHVWKHWLF�PHWKRG��7KHUHIRUH��LI�DQHVWKHVLD�LV�LQGLFDW-
ed for operative procedure the patient preoperative neurologic status should be 
fully evaluated and documented. The patients should be also informedabout-
WHFKQLFDO�GLɝFXOWLHV��SRVVLEOH�UHODSVHV�RUSURJUHVVLRQ�RI�SUHRSHUDWLYH�QHXURORJLF�
GHȴFLWV�DVRFLDWHG�ZLWK�WKH�RSHUDWLYH�SURFHGXUH��

:KHQ�IDFHG�ZLWK�QHXURORJLFDO�GLVHDVH��PDQ\�DQHVWKHVLRORJLVWV�ZLOO�FRQVLGHU�WKH�
setting of neurologic disease is contraindication for regional anesthesia. Past 
publications have deterred anesthesia providers from utilizing regional anes-
WKHVLD�RQ�SDWLHQWV�ZLWK�SUH�H[LVWLQJ�QHXURORJLF�GLVRUGHUV��ΖQ�IDFW��WZR�PDLQ�FKDU-
acteristics of the neuromuscular system are considered as a contraindication to 
UHJLRQDO��QHXUD[LDO��DQHVWKHVLD��WKH�LQFUHDVHG�LQWUDFUDQLDO�SUHVVXUH�DQG�HYROYLQJ�
or unstable neuromuscular disease. Progressive neurologic disease is consid-
ered by some to be a relative contraindication to regional anesthesia because 
RI�WKH�GLɝFXOW\�LQ�GHWHUPLQLQJ�WKH�FDXVH�RI�QHZ�QHXURORJLF�GHȴFLWV�WKDW�DSSHDU�
postoperatively. It is unclear if these risk factors are associated with deteriorat-
LQJ�QHXURORJLF�VWDWXV�LQ�SDWLHQWV�VX΍HULQJ�IURP�FKURQLF�QHXURORJLF�FRPSURPLVH��
8SWRQ� DQG�0F�&RPDV� ȴUVW� GHVFULEHG� WKH� ȊGRXEOH�FUXVKȋ� SKHQRPHQRQ�ZKLFK�
K\SRWKHVL]HV�WKDW�QHUYH�ȴEHUV�LQ�SDWLHQWV�ZLWK�SUHH[LVWLQJ�QHXUDO�GLVHDVH�DUH�DO-
ready compromised and may be more vulnerable to injury at another site when 
H[SRVHG�WR�D�VHFRQGDU\�LQVXOW�ZKLFK�LQFOXGH�D�YDULHW\�RI�PHFKDQLFDO��LVFKHPLF�RU�
WR[LF�ULVN�IDFWRUV������$FWXDOO\��SDWLHQWV�ZLWK�SUHRSHUDWLYH�QHXURORJLF�GHȴFLWV�PD\�
theoretically undergo further nerve damage more readily. Several theoretical 
IDFWRUV�FRQWULEXWH�WR�WKLV�EHOLHI�����DQ� LQFUHDVHG�ORFDO�DQHVWKHWLF�WR[LFLW\�HVSH-
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FLDOO\�LI�KLJKHU�FRQFHQWUDWLRQV�IRU�D�ORQJHU�GXUDWLRQ�DUH�XVHG��UHFHQWO\��VRPH�DX-
thors claim that lidocaine more than other local anesthetics has been shown to 
EH�QHXURWR[LF�LQ�FOLQLFDOO\�FRQFHQWUDWLRQV��HYHQ�LQ�VKRUW�GXUDWLRQV�����QHXURORJLF�
LQMXU\�IURP�QHHGOH�RU�FDWKHWHU�LQGXFHG�PHFKDQLFDO�WUDXPD�WR�QHUYH�����LVFKHPLD�
VHFRQGDU\�WR�ORFDO�DQHVWKHWLF�DGGLWLYHV��DGGLQJ�DGUHQDOLQH�DQG�FRPELQDWLRQ�RI�
VWUHVV��VXUJHU\�DQG�DQHVWKHVLD�DOO�IDFWRUV�FRQWULEXWH�WR�UHODSVHV�RU�SURJUHVVLRQ�
with neurologicdisease. 

2Q�WKH�RWKHU�KDQG��WKH�QHZ�SXEOLVKHG�HYLGHQFHV�UHSRUW�DERXW�VRPH�RWKHUV�H[-
SHULHQFHV��0F6ZDLQ�-5��������UHYLHZV�WKH�SXEOLVKHG�HYLGHQFHV�UHJDUGLQJ�UHJLRQ-
DO�DQHVWKHVLD�LQ�SUH�H[LVWLQJ�QHXURORJLF�GLVHDVH�DQG�UHSRUWV�WKDW�DOWKRXJK�SXE-
OLFDWLRQV� DUH� VSDUVH�� QHXUD[LDO� DQG�SHULSKHUDO� UHJLRQDO� WHFKQLTXHV�KDYH�EHHQ�
VXFFHVVIXOO\�XWLOL]HG�ZLWKRXW�DQ\�QHXURORJLF�FRPSOLFDWLRQV�LQ�SDWLHQWV�ZLWK�06��
*XOLOODLQ�%DUUH��QHXURPXVFXODU�DQG�QHXURȴEURPDWRVLV�GLVHDVHV�DQG�PD\�KDYH�
EHQHȴWV�RYHU�JHQHUDO�DQHVWKHVLD������ ΖQ�WKLV�UHVSHFW��WKH�PRVW�H[WHQVLYH�VWXG\�
ZDV�GRQH�E\�+HEO�-5��������LQ�����SDWLHQWVZLWK�D�SUHH[LVWLQJ�&16�GLVRUGHUV��LW�
UHSRUWV�HQFRXUDJLQJ�UHVXOWV�RI�XVLQJ�WKH�QHXUD[LDO�DQHVWKHVLD�LQ�QHXURORJLF�SD-
WLHQWV��WDE���������

1HXURORJLF�'LDJQRVLV Number of Patients (N) 3HUFHQWDJH�����

Post-Poliomyelitis
Multiple sclerosis
Traumatic spinal cord injury
Amyotrophic lateral sclerosis
*XLOODLQ�%DUU«�V\QGURPH
Meningomyelocele
Cauda equina syndrome
Huntington’s chorea
Neurosyphilis with paraplegia

79
35
13
5
3
2
1
1
1

����
25
9.3
3.6
2.1
1.5
0.7
0.7
0.7

Tab. 1 CNS diagnosis and number of patients involved.  
)URP�+HEO�HW�DO��$QHVW�$QDOJ�������������������WKH�PHGLFDO�UHFRUG�RI�DOO�SDWLHQWV�ZLWK�
&16�GLVRUGHUV�DW�WKH�0D\R�&OLQLF�IURP�WKH�SHULRG�����������ZKR�UHFHLYHG�QHXUD[LDO�
anesthesia). 

*HQGHU�GLVWULEXWLRQ�ZDV����������PDOHV�DQG����������IHPDOHV��0HDQ�SDWLHQW�DJH�
was 60±17 yrs. CNS diagnoses were present a mean of 23±23 yrs. . The majority 
RI�SDWLHQWV�KDG�VHQVRULPRWRU�GHȴFLWV�DW�WKH�WLPH�RI�EORFN�SODFHPHQW��$�VDWLVIDF-
WRU\�EORFN�ZDV�UHSRUWHG�LQ�����������SDWLHQWV��7KHUH�ZHUH�QR�QHZ�RUZRUVHQLQJ�
SRVWRSHUDWLYH�QHXURORJLF�GHȴFLWV�RFFXUUHG�ZKHQ�FRPSDUHG�WR�SUHRSHUDWLYHȴQG-
LQJV� ������� ���� FRQȴGHQFH� LQWHUYDO�� ����Ȃ�������*LYHQ� DOO� WKHVH� H[SHULHQFHV��
the authors concluded it may be prudent to reconsider the long-standing belief 
WKDW�QHXUD[LDO�DQHVWKHVLD�EH�FRQVLGHUHG�DQ�DEVROXWH�FRQWUDLQGLFDWLRQ�ZLWK�WKLV�
population. 

5HJLRQDO�DQHVWKHVLD�DQG�&KURQLF�'LVRUGHUV�RI�&HQWUDO�1HUYRXV�V\VWHP��Mul-
tiple Sclerosis (MS) is a degenerative disease of the CNS characterized by multiple 
sites ofdemyelination in the brain and spinal cord. The peripheral nerves are 
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not involved. Symptoms predominantly start in the early adulthood and women 
DUH� SUHGRPLQDQWO\� D΍HFWHG�� 9LVLRQ� GLVWXUEDQFHV�� VHQVRU\� GHȴFLWV�� OLPE�ZHDN-
ness and bowel or bladder dysfunction are the initial clinical manifestations. The 
FRXUVH�RI� WKH�GLVHDVHFRQVLVWV�RI� H[DFHUEDWLRQV�DQG� UHPLVVLRQV�RI� V\PSWRPV��
and the unpredictability in the patient’s changingneurologic status must be ap-
SUHFLDWHG�ZKHQ�VHOHFWLQJ�DQ�DQHVWKHWLF�WHFKQLTXH��6WUHVV��VXUJHU\��DQG�IDWLJXH-
KDYH�EHHQ�LPSOLFDWHG�LQ�WKH�H[DFHUEDWLRQ�RI�PXOWLSOH�VFOHURVLV��

It is generally agreed that local anesthetics administered inclinically appropri-
DWH�GRVHV�DQG�FRQFHQWUDWLRQV�GR�QRW�FDXVH�QHUYH�GDPDJH��+RZHYHU��SURORQJHG�
H[SRVXUH�KR�KLJK�FRQFHQWUDWLRQV�RI�ORFDO�DQHVWKHWLF�VROXWLRQV�PD\�UHVXOW�LQ�SHU-
PDQHQW�QHXURORJLFGHȴFLWV��7KHRULHV� WR�H[SODLQ�DQ\�H[DFHUEDWLRQ�RI�06�V\PS-
toms by spinal anesthesia focus on the potential for an increased susceptibil-
LW\�RI�GHP\HOLQDWHG�DUHDV�RI�QHUYHV�WR�WKH�GLUHFW�QHXURWR[LFLW\�H΍HFWV�RI� ORFDO�
DQHVWKHWLFV��ΖQ�DGGLWLRQ��LQWUDWKHFDO�PRUSKLQH�KDV�DOVR�EHHQ�XVHG�VXFFHVVIXOO\�
ZLWKRXW�H[DFHUEDWLRQ� LQ�SUHJQDQW�SDWLHQWV�ZLWK�PXOWLSOH�VFOHURVLV� �����3DWLHQWV�
with underlying nerve dysfunction may have a decreased requirement for local 
DQHVWKHWLF�DQGD�GHFUHDVHG�WKUHVKROG�IRU�QHXURWR[LFLW\��(SLGXUDO�DQHVWKHVLD�KDV�
been recommended over spinal anesthesia because theconcentration of local 
anesthetic in the white matter of the spinal cord is one-fourth the level after epi-
duraladministration. A dilute solution of local anesthetic with spinal or epidural 
anesthesia is alsoadvised (3). 

3DVW�FDVHV�UHSRUWHG�WKDW�HSLGXUDO�DQG��PRUH�RIWHQ��VSLQDO�DQHVWKHVLDKDYH�EHHQ�
LPSOLFDWHG�LQ�WKH�UHODSVH�RI�06��DOWKRXJK�WKH�HYLGHQFH�LV�QRW�VWURQJ�DQG�FRQWUD-
GLFWRU\��%XW�� UHFHQW�FRPSUHKHQVLYH�UHZLHV�DQG�HGLWRULDOV�KDYH�VXJJHVWHG�WKDW�
both spinal and epidural anesthesia may be safetly administred for MS without 
DQ\�QHXURORJLF�FRPSOLFDWLRQV�QRU�LQFUHDVHG�DQHVWKHWLF�GXUDWLRQ������ΖQDGGLWLRQ��
12 – month obstetric follow up for neurological complications after spinal anes-
thesia has beenreported for successful procedure without neurologic complica-
WLRQV�LQ�D�SDUWXULHQWV�D΍HFWHG�E\�06��ΖW�VHHPV�WKDW�SUHJQDQW�SDWLHQWV�ZLWK�06�
are characterized by remission during gestation because of a presumed immu-
QRPRGXODWRU\�SURWHFWLYH�H΍HFW��VLPLODU�WR�RWKHU�SDUWXULHQWV�ZLWK�DXWRLPPXQH�
GLVRUGHUV�VXFK�DV�5$���ΖQ�IDFW��SDWLHQWV�ZKR�KDYH�KDG�D�IXOO�WHUP�SUHJQDQF\�KDYH�
a tendency toward an increased time interval to sustained disability (5). Patients 
DUH�OLNHO\�WR�KDYH�PRUH�UHODSVHV�LQ�WKH�ȴUVW���PRQWKV�SRVWSDUWXP�SHULRG��UHJDUG-
less of whether they received an epidural). 

'HVSLWH�FRQFHUQV��WKHUH�DUH�PDQ\�UHSRUWV�RI�VXFFHVVIXO�XVH�RI�HSLGXUDO�DQHVWKH-
sia in multiple sclerosis patients without evidence of relapse. A large prospective 
REVHUYDWLRQDOVWXG\�RI�����SDUWXULHQWV�ZLWK�06�IRXQG�WKDW�HSLGXUDODQDOJHVLD�WR�
QRW�D΍HFW� WKH�UDWH�RI�UHODSVH�RU�ZRUVHQSUH�H[LVWLQJ�QHXURORJLF�V\PSWRPV������
%HFDXVH�PXOWLSOH�VFOHURVLV�LV�D�GLVRUGHU�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP��SHULSKHU-
DO�QHUYH�EORFNV�VKRXOG�QRWD΍HFW�QHXURORJLF�IXQFWLRQ�DQG�VKRXOG�EH�FRQVLGHUHG�
appropriate anesthetic techniques. Due to the lack of clinical studies and mostly 
DQHFGRWDO� FDVH� UHSRUWV�� WKH�DQHVWKHVLRORJLVWV�KDYH� WR�GR� WKHLU�RZQ� MXGJPHQW�
regarding the use of peripheral blocks in patients with MS. 
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Amyotrophic Lateral Sclerosis (ALS) is a degenerative disease of lower motor neu-
URQV��PRWRU�QXFOHL�RI�WKH�EUDLQVWHP��DQG�GHVFHQGLQJ�SDWKZD\V�RI�XSSHU�PRWRU�
QHXURQV��7KH�HWLRORJ\�UHPDLQV�XQFOHDU��PRVW�IUHTXHQWO\�D΍HFWV�PDOHVand starts 
DURXQG�WKH�DJH�RI����ZLWK�WKH�LQFLGHQFH�RI�DERXW���SHRSOH����������SHU�\HDU��
7KH�SDUWV�RI�WKH�ERG\�D΍HFWHG�E\�HDUO\�V\PSWRPV�RI�$/6�GHSHQG�RQ�ZKLFK�PR-
WRU�QHXURQV�LQ�WKH�ERG\�DUH�GDPDJHG�ȴUVW��$ERXW�����RI�SHRSOH�FRQWUDFWLQJ�WKH�
GLVRUGHU�ȴUVW�H[SHULHQFH�ȊOLPE�RQVHWȋ�$/6��ZHDNQHVV�RU�DWURSK\� LQ�DQ�DUP�RU�
leg. $ERXW�����RI�FDVHV�EHJLQ�ZLWK�Ȋbulbar-oQVHWȋ�$/6��$�VPDOOHU�SURSRUWLRQ�RI�
SHRSOH�H[SHULHQFH�ȊUHVSLUDWRU\�RQVHWȋ�$/6��bDeath from myocardial or respirato-
U\�IDLOXUH�HQVXHV��RIWHQ�ZLWKLQ���\HDUV�RI�WKH�RQVHW�RI�V\PSWRPV��

There is very small number of studies in this area: epidural anesthesia has been 
successfully used in patients with ALS- it was reported three cases in which 
OXPEDU�HSLGXUDO�DQHVWKHVLD�ZDV�XVHG��HPSKDVL]LQJ�WKH�DGYDQWDJH�RI�DYRLGLQJ�
WUDFKHDO�LQWXEDWLRQV������ΖQ�WKLV�SDWLHQW�SRSXODWLRQ��DQ\�GXUDWLRQ�RI�PHFKDQLFDO�
YHQWLODWLRQ�FRXOG�DFFHOHUDWH�WKH�ORVV�RI�PXVFOH�WRQH��DQG�ZHDQLQJ�IURP�WKH�YHQ-
WLODWRU�FRXOG�EH�D�FKDOOHQJH��+RZHYHU��D�KLJK�HSLGXUDO�RU�VSLQDO�EORFN�FDQ�D΍HFW�
LQWHUFRVWDO�PXVFOH� IXQFWLRQ�ZLWK� GHWULPHQWDO� H΍HFWV� LQ� SDWLHQWV�ZLWK�PLQLPDO�
ventilatory reserve. 

5HJLRQDO� DQHVWKHVLD� DQG�'LVRUGHUV� RI� 3HULSKHUDO�1HUYRXV� 6\VWHP�� Some 
metabolic disorders like GLDEHWHV�PHOOLWXV�� OXPEDU�UDGLFXORSDWK\��SROLRP\HOLWL-
VDQG�VHQVRU\�PRWRU�SHULSKHUDO�QHXURSDWK\��Guillain-Barre syndrome or serious 
QXWULWLRQDO�GHȴFLHQFLHV��DOO�SUHVHQW�SRWHQWLDO�PDQDJHPHQW�GLOHPPDV�IRU�DQHV-
WKHVLRORJLVWV�� &OLQLFDOO\�� WKH� SHULSKHUDO� QHXURSDWK\SUHGRPLQDQWO\� D΍HFWV� WKH�
ORZHU�H[WUHPLWLHV�ZLWK�SUHVHQWV�RI�SDUHVWKHVLDV��ZHDNQHVV��DQG�VHQVRU\ORVV�EXW�
VXEFOLQLFDO�SHULSKHUDO�QHXURSDWK\�PD\�EH�SUHVHQW�EHIRUH�WKH�RQVHW�RI�SDLQ��SDU-
HVWKHVLD��RU�VHQVRU\�ORVV�PDNLQJ�LW�GLɝFXOW�WR�GHȴQH�WKH�DFWXDO�ULVN�RI�QHXURORJLF�
complications in these patients. The use of regional anesthesia in patients with 
SUHH[LVWLQJ�SHULSKHUDO�QHXURSDWKLHVGHSHQGV�RQ�D�WKRURXJK�DQDO\VLV�RI�WKHULVNV�
DQG�EHQHȴWV� IRU�HDFK� LQGLYLGXDO�SDWLHQW��Diabetic patients with peripheral and 
autonomic neuropathies are encountered frequently inpatients presenting for 
DQHVWKHVLD�DQG�VXUJHU\��7KH�DVVRFLDWHG�DXWRQRPLF�QHXURSDWK\�PD\�EH�VLJQLȴ-
FDQW��ZLWKDQHVWKHWLF�LPSOLFDWLRQV�UHODWHG�WR�HDFK�SDWLHQW��7KH�SUHVHQFH�RI�FRP-
binations of diabetes-associated microangiopathy of nerve blood vessels and 
XQGHUO\LQJ�QHUYH�G\VIXQFWLRQ�PD\�KDYH�LPSOLFDWLRQV�ZLWK�SURORQJHG�H[SRVXUH�
to local anesthetic solutions and decreased requirement for local anestehetic in 
GLDEHWLF�SDWLHQWV��)XUWKHUPRUH��ODUJH�GRVHV�RI�ORFDO�DQHVWKHWLFV�KDYH�EHHQDVVR-
FLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�P\RFDUGLDO�GHSUHVVLRQ�ZLWK�HSLVRGHV�RI�H[DJ-
JHUDWHG�K\SRWHQVLRQ��HYHQ�DQ�LQFUHDVHG�ULVN�RI�FDUGLDF�DUUHVW������2Q�WKH�RWKHU�
KDQG��WKH�GLDEHWLF�SDWLHQW�PLJKW�EHQHȴW�IURP�D�UHJLRQDO�DQHVWKHVLD�EHFDXVH�WKH�
technique allows an improved ability to maintainblood glucose control with the 
LQKLELWLRQ�RI� WKH� VXUJLFDO� VWUHVV� UHVSRQVH��8OWLPDWHO\�� WKHDZDNH�SDWLHQW�PLJKW�
to report some serious perioperative symptoms such an angina. This must be 
ZHLJKHG�DJDLQVW�RWKHU�ULVNV�DQG�EHQHȴWV�WKDWZRXOG�D΍HFW�WKH�SDWLHQW��A large 
retrospective study of 567 patients with a sensorimotor neuropathy or diabetic 
SRO\QHXURSDWK\�ZKRXQGHUZHQW� UHJLRQDO�QHXUD[LDO�EORFN�HYDOXDWHG� WKH�ULVN�RI�
neurologic complications. All patients had a single neurologic peripheral neu-
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URSDWK\�DQG�WKH�PDMRULW\�RI�SDWLHQWV�KDG�HSLVRGHV�RI�VHQVRULPRWRU�GHȴFLWV�DW�
WKH�WLPH�RI�VXUJHU\��RQO\�WZR������������&Ζ��������������SDWLHQWV�H[SHULHQFHG�
QHZ�RUZRUVHQLQJ�SRVWRSHUDWLYH�QHXURORJLF�GHȴFLWV�ZKHQ�FRPSDUHG�WR�SUHRS-
HUDWLYH�ȴQGLQJV��7KH� LQYHVWLJDWRUVFRQFOXGHG�WKDW�QHXUD[LDO�EORFNDGH�GRHV�QRW�
appear to increase the risk of neurologic complications amongpatients with dia-
betic sensorimotor or polyneuropathy (6). 

Guillain-Barre�V\QGURPH� LV�DQ�DFXWH�DXWRLPPXQHLQȵ�DPPDWRU\�GHP\HOLQDWLQJ�
GLVHDVH�RI�WKHSHULSKHUDO�QHUYRXV�V\VWHP���������������SHU\HDU���ΖW�EHJLQV�LQ�WKH�
ORZHUH[WUHPLWLHV�DQG�SURJUHVVHV�FHSKDODG�RYHU�KRXUV�WR�GD\V��%XOEDU�G\VIXQF-
WLRQ�DQGLQWHUFRVWDOV�PXVFOH�ZHDNQHVV�PD\�HQVXH��ZLWK�UHVXOWDQW�UHVSLUDWRU\�IDLO-
XUH�DQG�WKHSDWLHQWȇV�LQDELOLW\�WR�SURWHFW�WKHLU�DLUZD\��3DLQIXO�GLVWDO�H[WUHPLW\�SDU-
HVWKHVLDV�DUHFRPPRQ��$XWRQRPLF�G\VIXQFWLRQ�RFFXUV�LQ�D�VLJQLȴFDQW�QXPEHU�RI�
SDWLHQWV��ZKLFKUHVXOWV�LQ�KHPRG\QDPLF�LQVWDELOLW\��WDFK\FDUGLD��DQG�FDUGLDF�FRQ-
duction disturbances. Ninety percent of patients will have the most progressive 
symptoms within 2 weeks. 

5HJLRQDO��LQ�SDUWLFXODU�HSLGXUDO�DQHVWKHVLD�KDV�EHHQ�XVHG�VXFFHVVIXOO\�LQ�SDWLHQWV�
ZLWK�*XLOODLQ�%DUUH�ZLWKRXW�DGYHUVH�H΍HFWV��1RUPDOO\��QR�SDWLHQWV�UHFHLYHG�ORFDO 
anesthetics in the acute phase of disease although these patients had some re-
VLGXDO�H΍HFWVIURP�DQ�HSLVRGH�RI�*XLOODLQ�%DUUH�LQ�WKH�SDVW��$OWKRXJK�WKH�QXPEHU�
RI�VWXG\�FDVH�UHSRUWV�DUH�LQIUHTXHQW��LW�KDV�QRW�EHHQVKRZQ�WKDW�RSLRLGV�PLJKW�
FDXVH� VRPH� WR[LFLW\� DGPLQLVWHUHG� QHXUD[LDOO\� LQ� SDWLHQWV�ZLWK� QHXURORJLF� GLV-
HDVHȂHYHQ� LQ� WKH� VHWWLQJ�RI� DFXWH�GHP\HOLQDWLRQ��+RZHYHU��Zhen considering 
UHJLRQDO�WHFKQLTXHV��SDWLHQWV�FDQ�KDYH�H[DJJHUDWHG�UHVSRQVHV�WR�LQGLUHFW�YDVR-
pressors because of their autonomic dysfunction (3). 

1HXURPXVFXODU� MXQFWLRQ� GLVHDVHV�� Myasthenia gravis and Lambert Eaton-
syndrome are immune diseases that disrupt thisprocess in the neuromuscular 
MXQFWLRQ��&RQVHTXHQWO\��SDWLHQWV�KDYH�DQ�HOHYDWHG�ULVN�RI�SRVWRSHUDWLYHUHVSLUD-
tory failure that may be decreasedthrough regional anesthesia and avoidance of 
general anesthesia and paralytics. 

Myasthenia gravis is an autoimmune disorder of unknown etiology characterized 
ZLWK�SUHVHQFH�RI�SRVWV\QDSWLF�DFHW\OKROLQH�DQWLUHFHSWRU�DQWLERGLHV�����Ȃ����RI�
SDWLHQWV��WKXV�D΍HFWLQJ�WKH�QHXURPXVFXODU�MXQFWLRQ�DQG�EORFNLQJ�WKH�QHXURPXV-
FXODU�WUDQVPLVVLRQ��&OLQLFDOO\��SDWLHQWV�KDYH�VNHOHWDO�PXVFOH�ZHDNQHVV�ZRUVHQHG�
by activity and improveswith cholinesterase inhibition. Although smooth and 
FDUGLDF�PXVFOH�DUH�XQLQYROYHG��P\RFDUGLWLV�DQG�G\VUK\WKPLDV�PD\�EH�SUHVHQW��
7UHDWPHQW� LQFOXGH�FKROLQHVWHUDVH� LQKLELWRUV�� FRUWLFRVWHURLGV�� LPPXQRVXSSUHV-
VDQWȇV��SODVPDSKHUHVLV��DQG�WK\PHFWRP\��3URJUHVVLYH�ZHDNQHVV�PD\�EH�DVVRFL-
DWHG�ZLWK�SURJUHVVLRQ�RI�WKH�GLVHDVH��P\DVWKHQLF�FULVLV��RU�PD\�UHȵHFW�H[FHVVLYH�
PXVFDULQLF�H΍HFWV�RI�DQWLFKROLQHVWHUDVH�GUXJV��FKROLQHUJLF�FULVLV���2FXODU�V\PS-
tomsare common. 

(YLGHQFH��WKH�VDIHW\�DQG�XWLOLW\�RI�QHXUD[LDO�WHFKQLTXHV�LVZHOO�GHVFULEHG�LQ�SD-
tients with myasthenia gravis. The usage or regional anesthesia may reduce re-
VSLUDWRU\�ULVN�E\�DYRLGLQJ�WKH�GHSUHVVDQW�H΍HFWV�RI�RSLRLGV�DV�ZHOO�DV� LQKDOHG�
DJHQWV�DQG�QHXURPXVFXODU�EORFNHUV�� ΖQ�DGGLWLRQ��SRVWRSHUDWLYH�DQDOJHVLD�DQG�
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FKHVW�SK\VLFDO�WKHUDS\�FDQ�DOVR�EH�PDQDJHG�EHWWHU�ZLWK�QHXUD[LDO�DQDOJHVLD��ΖQ-
P\DVWKHQLF�SDUWXULHQWV��QHXUD[LDO�DQHVWKHVLD�LV�SUHIHUUHGIRU�ERWK�FHVDUHDQ�DQG�
YDJLQDO�GHOLYHU\�� )XUWKHU�� HDUO\�QHXUD[LDO� DQDOJHVLDIRU� ODERU�SDLQ�PD\�SUHYHQW�
ZHDNQHVV� E\� FLUFXPYHQWLQJIDWLJXH� DQG� VWUHVV� SDLQ� WKDW� FDQ� H[DFHUEDWHP\DV-
WKHQLD�JUDYLV��ΖQ�DGGLWLRQ��HVWHU�ORFDO�DQHVWKHWLFV�PD\�GLVSOD\�DSURORQJHG�HOLPL-
QDWLRQ�KDOI�OLIH��VXJJHVWLQJ�WKDW�DPLGH�ORFDO�DQHVWKHWLFVPD\�EH�SUHIHUDEOH�ZKHQ�
high or repeated doses are anticipated (3). 

0XVFXODU�'\VWURSK\�DQG�0\RWRQLDV��Muscular dystrophies are primary dis-
orders of muscle resulting in progressive weakness. Duchenne’s muscular dys-
trophy is themost common and most severe type. It involves a degeneration of 
VNHOHWDO�PXVFOH�ZLWK�DWURSK\�DQGLQFUHDVHG� IDW�DQG�ȴEURXV� WLVVXH��EXW�QR�HYL-
dence ofdenervation. The result is progressivesymmetric weakness culminating 
in death by 15–25 years of age usually attributableto congestive heart failure or 
SQHXPRQLD��'LDJQRVLV� LV�EDVHG�RQ�PXVFOH�ELRSV\��DQG�LQFUHDVH�RI�VHUXP�FUH-
atine kinase may be followed to track progression of thedisease. 

5HJLRQDO� DQHVWKHVLD� PD\� R΍HU� VLJQLȴFDQW� DGYDQWDJHV� LQ� WKHVH� SDWLHQWV�� 7KH�
use of agents known to trigger malignant hyperthermia can be avoided in this 
population of patients who have an increased risk of this complication. The risk 
of pulmonary aspiration may be decreased provided that regional anesthesia 
DOORZV�VHGDWLRQ� WR�EH�PLQLPL]HG��)LQDOO\�� UHJLRQDO� WHFKQLTXHV�DUH�QRW�ZLWKRXW�
SUREOHPV��.\SKRVFROLRVLV�PD\�OHDG�WR�WHFKQLFDOO\�GLɝFXOW�SODFHPHQW�RI�VSLQDO�RU�
epidural blocks. Paralysis of intercostals muscles from regional anesthesia may 
SUHGLVSRVH�WR�UHVSLUDWRU\�LQVXɝFLHQF\������

Myotonic Dystrophy: Myotonic dystrophy is inherited as an autosomaldominant 
WUDLW�ZLWK�SURJUHVVLYH�GHWHULRUDWLRQ�RI�VNHOHWDO��FDUGLDF��DQG�VPRRWK�PXVFOHIXQF-
WLRQ�� ΖQLWLDOO\�� LQYROYHPHQW�RI� WKH� LQWULQVLF�KDQG�DQG� IDFLDO�PXVFOHV�SURJUHVVHV�
WRSUR[LPDO� OLPE�PXVFXODWXUH�DV�ZHOO� DV�EXOEDU�G\VIXQFWLRQ�ZLWK�ZHDNQHVV�RI�
pharyngealand laryngeal muscles. Symptomsbecoming chronically evident in 
WKH�VHFRQG�RU�WKLUGGHFDGH��$VVRFLDWHG�HQGRFULQH�GLVRUGHUV�DOVR�RFFXU�� LQFOXG-
LQJ�'0��DGUHQDO�DQGWK\URLG�G\VIXQFWLRQ��7KH�FDUGLDF�V\VWHP�LV�SDUWLFXODUO\�DI-
IHFWHG�ZLWK�D�VLJQLȴFDQW�ULVN�RI�G\VUK\WKPLDV�DQG�DWULRYHQWULFXODU�EORFN��%XOEDU�
dysfunction anddelayed gastric emptying make these patients at high risk for 
SXOPRQDU\�DVSLUDWLRQ��8OWLPDWHO\��GHDWK�RFFXUV�DV�D�UHVXOW�RI�FDUGLDF�RU�UHVSLUD-
WRU\�LQVXɝFLHQF\��7UHDWPHQW�LV�PRVWO\�VXSSRUWLYH��:KHQ�SDWLHQWV�ZLWK�P\RWRQ-
LF�G\VWURSK\�SUHVHQW�IRU�DQHVWKHVLD��WKH�SUHRSHUDWLYHHYDOXDWLRQ�RI�SXOPRQDU\�
function is critical. 

5HJLRQDO�DQHVWKHVLD�LQ�SDWLHQWV�ZLWK�PDUJLQDO� YHQWLODWRU� UHVHUYH�� WKH�H΍HFW�RI�
high epidural or spinal blockade on intercostals muscle function must be con-
VLGHUHG�� HVSHFLDOO\� EHFDXVH�PDQ\� RI� WKHVH� SDWLHQWV�PD\� KDYH� GLDSKUDJPDWLF�
G\VIXQFWLRQ������:KHQ�SHUIRUPLQJ�UHJLRQDO�DQHVWKHVLD��DGGLWLRQDO�VHGDWLYHV�DQG�
DQ[LRO\WLFV� VKRXOG�EH�XVHG�ZLWK�FDXWLRQ��5HVSLUDWRU\� VWDWXV�VKRXOG�EH�FRQWLQ-
uously assessed for signs of hypoventilation or apnea. Pregnant patients with 
P\RWRQLF� G\VWURSK\�PD\� UHTXLUH� DQHVWKHVLD� IRU� ODERU� DQG� GHOLYHU\�� *HQHUDO��
VSLQDO��DQG�HSLGXUDO�DQHVWKHWLFV�KDYH�EHHQ�XVHG�VXFFHVVIXOO\�LQ�WKHVH�SDWLHQWV�
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IRU�FDHVDUHDQ�GHOLYHU\��+RZHYHU��P\RWRQLD�DQG�ZHDNQHVV�PD\�EH�H[DFHUEDWHG�
during pregnancy. Patients with myotonic dystrophy are at increased risk for 
FDHVDUHDQ�GHOLYHU\�EHFDXVH�RI�SURORQJHG�ODERU��DV�ZHOO�DV�SRVWSDUWXP�KHPRU-
rhage from uterine smooth muscle dysfunction. Cold is a well known trigger for 
P\RWRQLF� FRQWUDFWLRQV�� 7KHUHIRUH��QR�PDWWHU�ZKDW� WHFKQLTXH� LV�XVHG��QRUPR-
thermia is required throughout the perioperative period

&KURQLF� 6SLQDO� &RUG� ΖQMXU\�� The prevalence of patients with chronic spinal 
cord injuries is increasing. Although potential hemodynamic and respiratory in-
stability may make general anesthesia preferable in the acute phase of spinal 
FRUG� LQMXU\�� UHJLRQDO�QHXUD[LDO� DQHVWKHVLD�PD\�EH� UHDVRQDEOH� DOWHUQDWLYHV� IRU�
patients with chronic spinal cord injury. The chronic stage of spinal cord injury 
is FKDUDFWHUL]HG�E\�VNHOHWDO�PXVFOH�VSDVWLFLW\DQG�DXWRQRPLF�UHȵH[HV�EHORZ�WKH�
OHYHO�RI�LQMXU\��DSSUR[LPDWHO\�����RI�SDWLHQWV�ZLWK�OHVLRQV�DW�RU�DERYH�7����7KLV�
D΍HUHQWVWLPXOXV�DFWLYDWHV�SUHJDQJOLRQLF�V\PSDWKHWLF�QHUYHV��UHVXOWLQJ�LQ�VHYHUH�
hypertensionbecause of intense vasoconstriction below the level of the lesion. 
Challenges with regional anesthesia in patients with chronic spinal cord injury 
LQFOXGH�DVVHVVPHQW�RI�EORFN�H΍HFWLYHQHVV��ODFN�RI�VHQVDWLRQ���WHFKQLFDO�GLɝFXO-
WLHV�ZLWK�EORFN�SODFHPHQW��PXVFOH�VSDVWLFLW\�RU�SUHYLRXV�VSLQDO�VXUJHU\���XQUHOL-
able spread of local anesthetic (scarring or anatomic deformities) and delayed 
GLDJQRVLV�RI�QHXUD[LDO�KHPDWRPD. (YLGHQFH��GHVSLWH�DOO�WKHVH�LVVXHV��QXPHURXV�
SXEOLFDWLRQV�UHSRUW�IRU�VXFFHVVIXO�XVH�RI�QHXUD[LDO�DQHVWKHVLD�ZLWK�VSLQDO�FRUG�
LQMXU\� SDWLHQWV� ZLWK� SUHVHQW� RI� K\SHUUHȵH[LD�� 6SLQDO� DQG� HSLGXUDO� DQHVWKHVLD�
were logical prophylactic or therapeutically choices to prevent autonomic hyper-
UHȵH[LD�EHFDXVH�WKH�D΍HUHQW�OLPE�RI�WKH�UHȵH[�ZRXOG�EH�EORFNHG��6SLQDO�DQHV-
WKHVLD�KDV�EHHQ�VKRZQ�WR�EH�SDUWLFXODUO\�XVHIXO��EXW�HSLGXUDO�EORFNV�DUH�OHVV�UH-
OLDEOH��3DUWXULHQWV�DW�ULVN�IRU�DXWRQRPLF�K\SHUUHȵH[LD�IURP�XWHULQH�FRQWUDFWLRQV�
DUH�OLNHO\�WR�EHQHȴW�IURP�WKH�HDUO\�XVH�RI�FRQWLQXRXV�OXPEDU�HSLGXUDO�DQDOJHVLD�
after the onset of labor (2). 

ΖQWUDFUDQLDO� 7XPRUV�� $QHXU\VPV�� DQG� $UWHULRYHQRXV�0DOIRUPDWLRQV�� Pa-
WLHQWV�ZLWK�SUHH[LVWLQJ�LQWUDFUDQLDO�PDVVHV��SULPDU\�RU�PHWDVWDWLF�EUDLQ�WXPRUV��
DQG� YDVFXODU� OHVLRQV� �DQHXU\VPV�� RU� DUWHULRYHQRXV�PDOIRUPDWLRQV�� DUH� DW� LQ-
creased risk for neurologic compromise during spinal or epidural anesthesia. 
Alterations in intracranial pressure and mean arterial pressure associated with 
QHXUD[LDO�EORFN�PD\�UHVXOW�LQ�VXEDUDFKQRLG�KHPRUUKDJH��FHUHEUDO�LQIDUFWLRQ��RU�
cerebral herniation. Dural puncture is not recommended in patients with evi-
GHQFH�RI� LQFUHDVHG� LQWUDFUDQLDO�SUHVVXUH�VXFK�DV�FHUHEUDO�HGHPD�� ODWHUDO�VKLIW�
RI� WKH�PLGOLQH� VWUXFWXUHV�� DQG�REOLWHUDWLRQ�RI� WKH� IRXUWK� YHQWULFOH� VLQFH�GXUDO�
SXQFWXUH�FDXVHV�DQ�DFXWH� OHDNDJH�RI�FHUHEURVSLQDO�ȵXLG�ZKLFK�GHFUHDVHV�&6)�
pressure and may produce cerebellar herniation. In patients with uncorrected 
YDVFXODU�PDOIRUPDWLRQV��WKH�GHFUHDVHG�&6)�SUHVVXUH�LQFUHDVHV�WKH�DQHXU\VPDO�
transmural pressure (mean arterial pressure-intracranial pressure) gradient 
and may result in subarachnoid hemorrhage. 

&RQFOXVLRQ��The goal of this study is to review several of the more common 
neurologic disorders that an anesthesiologist may encounter and outline infor-
PDWLRQ� FXUUHQWO\� H[LVWV� WR� KHOS� WKH� XVDJH� RI� UHJLRQDO� DQHVWKHVLD�� 3HUIRUPLQJ�
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UHJLRQDO� DQHVWKHVLD� LQ�SDWLHQWV�ZLWK�SUHH[LVWLQJ�QHXURORJLF�RU�QHXURPXVFXODU�
GLVHDVH�UHPDLQV�FRQWURYHUVLDO��QRFRQWUROOHG�VWXGLHV�KDYH�EHHQ�SHUIRUPHG��DQG�
accounts of complications have appeared in the literature asindividual case re-
SRUW��6HFRQGO\�� WKHUH�DUH�D�YDULHW\�RI�SDWLHQWV�ZLWK�GL΍HULQJ�QHXURORJLF�FRQGL-
WLRQV�DQG�FRPRUELGLWLHV�VR�LW�LV�QRW�VLPSO\�WR�SURYLGH�GHȴQLWLYH�FRQFOXVLRQ�ZLWK�
UHJDUG�WR�WKH�VDIHW\�RI�UHJLRQDO��QHXUD[LDO��DQHVWKHVLD�ZLWKLQ�WKLV�VSHFLȴF�SDWLHQW�
population. 

2Q�WKH�RWKHU�KDQG��WKH�UHFHQW�HYLGHQFH�KDV�UHSRUWHG�WKDW�WKHULVNV�FRPPRQO\�DV-
VRFLDWHG�ZLWK�UHJLRQDO�DQHVWKHVLD�DQG�DQDOJHVLD�LQ�SDWLHQWV�ZLWKSUHH[LVWLQJ�&16�
GLVRUGHUV�PD\�QRW�EH�DV�IUHTXHQW�DV�RQFH�WKRXJKW��(YHQ�PRUH��LW�LV�UHSRUWHG�WKDW�
UHJLRQDO�DQHVWKHVLD�FDQ�EH�VDIHO\�XWLOL]HG�DQG�PD\�KDYH�EHQHȴWV�RYHU�JHQHUDO-
so it is prudent to reconsider the long-standing belief regional anesthesia to be 
DQ�DEVROXWH�FRQWUDLQGLFDWLRQ�ZLWKLQ�WKHVH�VSHFLȴF�SDWLHQW�SRSXODWLRQ��+RZHYHU��
UHJLRQDO�DQHVWKHVLD�VKRXOG�EH�DYRLGHG�LQ�WKH�VHWWLQJ�RI�DFXWH�QHUYHV�LQȵDPPD-
tion and lower concentration of local anesthetics should be considered. In this 
PDQQHU��QHXUD[LDO� FDWKHWHUV�PD\�DLG� LQ� WKH�VORZ� WLWUDWLRQ�RI� ORFDO�DQHVWKHWLFV�
WKXV�PLQLPL]LQJ�QHXURWR[LFLW\��7KH�XOWUDVRXQG�JXLGDQFH�PD\�DLG�DOVR�LQ�WKH�UH-
duction in local anesthetic dosage and avoidance of needle trauma. To make 
GHȴQLWLYH�FRQFOXVLRQ��IXUWKHU�SXEOLFDWLRQV�UHJDUGLQJbUHJLRQDObWHFKQLTXHV�LQ�WKLV�
population are needed. 
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7KH�FRQFHSW�RI�(QKDQFHG�5HFRYHU\�$IWHU6XUJHU\��(5$6��ZDV�ȴUVW�GHVFULEHG�DQG�
promoted by Henrik Kehlet. This technique was originally described as a meth-
od of treating patients following colonic surgery with multimodal rehabilitation 
program to reduce post-operative pain and accelerate rehabilitation. 

ERAS is about improving patient out-comes and speeding up patient recovery-
after surgery. 

Two important principles lie behind enhanced recovery. Both must be in place 
WR�EULQJ�WKH�IXOO�EHQHȴWV�RI�HQKDQFHG�UHFRYHU\��

� &OHDU�FRPPXQLFDWLRQ��D�IXOO�UDQJH�RI�LQIRUPDWLRQ�DQG�H[SODQDWLRQ

 A fully structured and well organised sequence of clinical care. 

7KH�GRFWRUV��QXUVHV�DQG�RWKHU�KHDOWKFDUH�SURIHVVLRQDOV�KDYH�SODQQHG�D�ZLGH�
range of care that help recover as fast as possible. This includes well established 
PHGLFDO�DQG�QXUVLQJ�SUDFWLVH��VXFK�DV�JRRG�FRQWURO�RI�SDLQ�DQG�QDXVHD�EXW�DOVR�
a number of modern and innovative practise. 

$V�H΍HFWLYHQHVV�RI�(5$6�SURWRFROV�DUH�ZHOO�GRFXPHQWHG�LQ�OLWHUDWXUH�ZLWK�FRORQ��
UHFWDO� DQG� SHOYLF� VXUJHULHV�� SDQFUHDWLFRGXGHQHFWRP\� DQG� UDGLFDO� F\VWHFWRP\��
(5$6�SURWRFROV�DUH�QRZ�PRGLȴHG�DQG�LPSOHPHQWHG�LQ�YDULRXV�VXUJLFDO�VXE�VSH-
FLDOWLHV�OLNH�RUWKRSHGLF�VXUJHULHV��J\QHFRORJLFDO�VXUJHULHV��KHSDWLF�VXUJHULHV��FDU-
diac surgeries and esophagus and bariatric surgeries. Initial results are encour-
DJLQJ��(5$6�SURWRFROV�DUH�ERWK�VDIH�DQG�IHDVLEOH��

There are 3 components of the ERAS multimodal care pathways: 

���3UHRSHUDWLYH��3UHDGGPLVVLRQFRXQVHOLQJ��ȵXLG�DQG�FDUERK\GUDWH�ORDGLQJ��QR�
SURORQJHG�IDVWLQJ��QR�ERZHO�SUHSDUDWLRQ��DQWLELRWLF�DQG�WKURPER�SURSK\OD[LV��
QR�SUHPHGLFDWLRQ��

��ΖQWUDRSHUDWLYH��6KRUW�DFWLQJ�DQDHVWKHWLF�DJHQWV��QR�GUDLQV��DYRLGDQFH�VDOW�DQG�
ZDWHU�RYHUORDG��QRUPRWKHUPLD

��� 3RVWRSHUDWLYH�� 1R� QDVRJDVWULF� WXEHV�� SUHYHQWLRQ� RI� QDXVHD� DQG� YRPLWLQJ��
DYRLGDQFH�VDOW�DQG�ZDWHU��HDUO\�UHPRYDO�RI�FDWKHWHU��HDUO\�RUDO�QXWULWLRQ��QRQ�RSL-
RLG�DQDOJHVLD��HDUO\�PRELOL]DWLRQ��

$OWKRXJK�(5$6�SDWKZD\V�KDYH�QRW�EHHQ�VKRZQ�WR�DGYHUVHO\� LQȵXHQFH�SDWLHQW�
VDWLVIDFWLRQ�RU�TXDOLW\�RI�OLIH��WKH�IXOO�LPSDFW�RI�WKH�YDULRXV�VWUDWHJLHV�HPSOR\HG��
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DV�ZHOO�DV�HDUOLHU�GLVFKDUJH�IURP�KRVSLWDO�DIWHU�PDMRU�VXUJHU\��UHTXLUHV�IXUWKHU�
research for a better understanding. 

(5$6�SURWRFROV�DUH�DLPHG�SULPDULO\�DW�DFKLHYLQJ�HDUO\�UHFRYHU\��ZKLFK�OHDGV�WR�D�
VKRUWHU�KRVSLWDO�VWD\�ZLWKRXW�DGYHUVHO\�D΍HFWLQJ�PRUELGLW\��0DQ\�VWXGLHV�KDYH�
evaluated ERAS with a particular focus on changes in the length of hospital stay 
(LOS). Several meta-analyses of randomized trials in colorectal surgery showed 
D�GHFUHDVH�LQ�/26�ZLWK�(5$6��FRPSDUHG�ZLWK�WUDGLWLRQDO�FDUH��ZLWKRXW�FRPSUR-
PLVLQJ�SDWLHQW� VDIHW\��+RZHYHU�� /26�DV�D� VXUURJDWH�PHDVXUH�RI� UHFRYHU\�KDV�
VRPH�LVVXHV��DV� LW� LV� LQȵXHQFHG�E\�D�QXPEHU�RI�QRQ�FOLQLFDO�IDFWRUV�WKDW�GL΍HU�
E\�FRXQWU\��LQFOXGLQJ�FXOWXUDO�DQG�WUDGLWLRQDO�EDFNJURXQG�DQG�LQVXUDQFH�VWDWXV��

:KLOVW�LW�LV�VHOI�HYLGHQW�WR�VRPH�WKDW�(5$6�VKRXOG�EH�FRVW�H΍HFWLYH��WDUJHWHG�VWXG-
LHV�LQYHVWLJDWLQJ�WKH�FRVW�EHQHȴW�LQWHUSOD\�RI�(5$6�SURWRFROV�DUH�FRQVSLFXRXV�E\�
their scarcity. A sound economic basis for implementing ERAS protocols in vari-
ous surgical specialties would greatly enhance the argument in favour of ERAS. 

5()(5(1&(6��

1. :DLQZULJKW�7��0LGGOHWRQ�5��$Q�RUWKRSHDGLF�HQKDQFHG�UHFRYHU\�SDWKZD\��&XUU$QHV-
WK&ULW�&DUH���������������

2. Guidelines for patients undergoing surgey as part of an Enhanced Recovery Pro-
JUDPPH��5R\DO�&ROOHJH�RI�*HQHUDO�3UDFWLWLRQHUV�$GYDQFLQJ�6XUJLFDO�6WDQGDUWV��������

3. KWWS����ZZZ��HUDVVRFLHW\��RUJ�LQGH[��SKS�HUDV�FDUH�V\VWHP�HUDV�SURWRFRO
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$17Ζ3/$7(/(76��$17Ζ&2$*8/$7Ζ21� 
AND REGIONAL ANESTHESIA

.X]PDQRYVND�%

&OLQLF�IRU�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�PHGLFLQH�� 
&OLQLFDO�&DPSXV�Ȋ0RWKHU�7HUHVDȋ��6NRSMH��5HSXEOLF�RI�0DFHGRQLD

%HQHȴWV�RI� WKH� UHJLRQDO� DQHVWKHVLD� WHFKQLTXHV� LQ�GHFUHDVLQJ�PRUELGLW\��PRU-
tality and improving overall outcome of surgical patients are well known. (1) 
2QH�RI�WKH�PDMRU�FRPSOLFDWLRQV�RI�SHUIRUPLQJ�SHULSKHUDO�RU�QHXURD[LDO�EORFNV�
is bleeding which can lead to permanent neurological damage. Patients receiv-
ing antithrombotic therapy are at higher risk of bleeding. The development of 
VWDQGDUGV�IRU�WKH�SUHYHQWLRQ�RI�SHULRSHUDWLYH�YHQRXV�WKURPERHPEROLVP��97(���
as well as the introduction of increasingly more potent antithrombotic medica-
WLRQV��UHVXOWHG� LQ�FRQFHUQV�UHJDUGLQJ�WKH� LQFUHDVHG�ULVN�RI�QHXUD[LDO�EOHHGLQJ��
$OVR�� D� ODUJH�QXPEHU�RI� SDWLHQWV� DUH�RQ� FKURQLF� DQWLWURPERWLF� RU� DQWLSODWHOHW�
therapy. Anticoagulation with warfarin is indicated for patients with a history of 
97(��PHFKDQLFDO�KHDUW�YDOYHV��DQG�DWULDO�ȴEULOODWLRQ��3DWLHQWV�ZLWK�EDUH�PHWDO�RU�
drug-eluting coronary stents require antiplatelet therapywith aspirin and thien-
opyridine derivatives (clopidogrel). (2) 

%HFDXVH�RI�WKH�LQFUHDVLQJ�PHDQ�DJH�RI�WKH�JHQHUDO�SRSXODWLRQ��ORQJHU�OLIH�H[SHF-
tancy and more accurate primary and/or secondarycardiovascular prevention 
SURJUDPV��WKH�XVH�RI�DQWLSODWHOHW

treatments has progressively grown over the last 20years. When these patients 
SUHVHQW�IRU�HOHFWLYH�RU�XUJHQW�VXUJLFDO�SURFHGXUHV��EDODQFLQJ�WKH�ULVNV�RI�EOHHG-
ing and thromboembolism is essential. Making a decision for interruption of 
DQWLFRDJXODQW�DQWLSODWHOHW�WKHUDS\�DQG��ZKHWKHU�WKH�SDWLHQW�ZLOO�QHHG�EULGJLQJ�
WKHUDS\�WR�PLQLPL]H�WKH�ULVN�RI�WKURPERHPEROLVP�LV�RIWHQ�GLɝFXOW��

Premature discontinuation of anticoagulant/antiplatelet therapy is associated 
with a higher risk of thrombosis. 

2Q� WKH� RWKHU� KDQG�� DQWLFRDJXODQW�DQWLSODWHOHW� WKHUDS\� FDQ� VLJQLȴFDQWO\� UDLVH�
perioperative haemorrhagic risk in surgical and regional anesthesia procedures. 
Anaesthesiologists are facing a double challenge: the choice of the best and saf-
HVW�DQDHVWKHVLRORJLFDO�WHFKQLTXH�IRU�WKH�SDWLHQW��DQG�KRZ�WR�PDQDJH�KDHPRVWD-
sis in the perioperative period. 

The actual incidence of neurologic dysfunction resulting from hemorrhagic 
FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�QHXUD[LDOEORFNDGH�LV�XQNQRZQ��$OWKRXJK�WKH�LQ-
FLGHQFH�FLWHG�LQ�WKH�OLWHUDWXUH�LV�HVWLPDWHG�WR�EH�OHVV�WKDQ���LQ����������HSLGXU-
DODQG�OHVV�WKDQ���LQ����������VSLQDO�DQHVWKHWLFV��UHFHQW�HSLGHPLRORJLF�VXUYH\V�
suggest that the frequency is increasing andmay be as high as 1 in 3000 in some 
SDWLHQW�SRSXODWLRQV�� ΖQ�JHQHUDO��HVWDEOLVKPHQW�RI�RYHUDOO� ULVNV�DQG�EHQHȴWV�RI�
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DQWLWKURPERWLF�WKHUDS\� LQ�WKH�SDWLHQW�XQGHUJRLQJ�VXUJHU\� �RU�QHXUD[LDO�EORFN��
LV�GLɝFXOW������

$� QXPEHU� RI� JXLGHOLQHV� DQG� H[SHUW� UHFRPPHQGDWLRQV� RQ� WKH� SHULRSHUDWLYH�
management of anticoagulant/antiplatelet therapy have been published. 

7KH�LQGLYLGXDOL]HG�DSSURDFK�WR�WKURPERSURSK\OD[LV�LV�FRPSOH[�DQG�EHFDXVH�RI�
WKDW��PRVW� UHFRPPHQGDWLRQV�DUH�JURXS�VSHFLȴF��ZLWK�PRGLȴFDWLRQV�EDVHG�RQ�
the presence/absence of additional risk factors. Guidelines for antithrombotic 
WKHUDS\�LQFOXGLQJ�DSSURSULDWH�SKDUPDFRORJLF�DJHQW��GHJUHH�RI�DQWLFRDJXODWLRQ�
GHVLUHG��DQG�GXUDWLRQ�RI�WKHUDS\�FRQWLQXH�WR�HYROYH��

7KH�JXLGHOLQHV��UHFRPPHQGDWLRQV�DQG�FRQVHQVXV�VWDWHPHQWV�DUH�GHVLJQHG�WR�
HQFRXUDJH�VDIH�DQG�TXDOLW\�SDWLHQW�FDUH��EXW�WKH\�FDQQRW�JXDUDQWHH�D�VSHFLȴF�
RXWFRPH��7KH\�DUH�DOVR�VXEMHFW�WR�WLPHO\�UHYLVLRQ�DV�MXVWLȴHG�E\�HYROXWLRQ�RI�LQ-
formation and practice. (3) 

Practice guidelines or recommendations summarize evidence-based reviews. 

7KH\�DUH�EDVHG�RQ�FDVH�UHSRUWV��FOLQLFDO�VHULHV��SKDUPDFRORJ\��KHPDWRORJ\��DQG�
risk factors for surgical bleeding. 

�$V�D�UHVXOW��WKHVH�FRQVHQVXV�VWDWHPHQWV�UHSUHVHQW�WKH�FROOHFWLYH�H[SHULHQFH�RI�
UHFRJQL]HG�H[SHUWV�LQ�DQHVWKHVLD�DQG�DQWLFRDJXODWLRQ��

$Q�XQGHUVWDQGLQJ�RI�WKH�FRPSOH[LW\�RI�WKLV�LVVXH�LV�HVVHQWLDO�WR�SDWLHQW�PDQDJH-
ment. bIt is critical to determine whether the planned procedure necessitates in-
WHUUXSWLRQ�RI�DQWLWKURPERWLF�DQWLSODWHOHW�WKHUDS\�DQG��LI�VR��ZKHWKHU�WKH�SDWLHQW�
will need bridging therapy to minimize the risk of thromboembolism during the 
WLPH�WKH�DQWLWKURPERWLF�H΍HFW�LV�VXEWKHUDSHXWLF��ΖQ�PDQ\�SDWLHQWV��DQWLWKURP-
botic therapy may be safely interrupted until adequate surgical hemostasis is 
DFKLHYHG�� ΖQ� RWKHU� SDWLHQWV�� EULGJLQJ� DQWLFRDJXODWLRQ� ZLWK� XQIUDFWLRQDWHG� RU�
LMWH is required until the time of surgery (and reinitiated in the immediate 
postoperative period). It may also be necessary to postpone elective surgeries 
LQ�SDWLHQWV�ZKHUH�D�VXLWDEOH�ȊEULGJHȋ�KDV�QRW�EHHQ�LGHQWLȴHG�DQG�DQWLWKURPERWLF�
WKHUDS\�LV�FULWLFDO��SUHPDWXUH�GLVFRQWLQXDWLRQ�RI�GXDO�DQWLSODWHOHW�WKHUDS\�LQ�SD-
WLHQWV�ZLWK�FRURQDU\�VWHQWV�KDV�EHHQ�DVVRFLDWHG�ZLWK�VWHQW�WKURPERVLV��P\RFDU-
dial infarction and death. 

'HȴQLQJ�WKH�KLJK�DQG�ORZ�ULVN�SDWLHQWV�LV�HVVHQWLDO��$FFRUGLQJ�WR�*XLGHOLQHV�IRU�
management of severe perioperative bleeding from the European Society of An-
DHVWKHVLRORJ\�� KLJK�ULVN�SDWLHQWV� DUH� DWULDO� ȴEULOODWLRQ�SDWLHQWV�ZLWK� D�&+$'6��
VFRUH�!����SDWLHQWV�ZLWK�UHFXUUHQW�97(�WUHDWHG�IRU����PRQWKV�DQG�SDWLHQWV�ZLWK�
D�PHFKDQLFDO� YDOYH��:KLOH�� ORZ�ULVN� SDWLHQWV� DUH� DWULDOȴEULOODWLRQ�SDWLHQWV�ZLWK�
&+$'6��VFRUH�B��DQG�SDWLHQWVWUHDWHG�IRU�!���PRQWKV�IRU�D�QRQ�UHFXUUHQW�97(������
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$PHULFDQ� 6RFLHW\� RI� 5HJLRQDO� $QHVWKHVLD� DQG� 3DLQ� 0HGLFLQH� (YLGHQFH� ��
%DVHG�*XLGHOLQHV�IRU�SHULRSHUDWLYH�PDQDJHPHQW�RI�DQWLFRDJXODQW�DQG�DQ�
WLSODWHOHW�WKHUDS\

3HULRSHUDWLYH�PDQDJHPHQW�RI�DQWLFRDJXODQW�WKHUDS\

3UHRSHUDWLYH��

Discontinue warfarin at least 5 days before elective procedure

$VVHVV�Ζ15���WR���GD\V�EHIRUH�VXUJHU\��LI�Ζ15�!�������FRQVLGHU�����PJ�RI�RUDO�YLWD-
min K

5HYHUVDO�IRU�XUJHQW�VXUJHU\�SURFHGXUH��FRQVLGHU��������PJ�RI�RUDO�RU�LQWUDYHQRXV�
YLWDPLQ�.��IRU�XUJHQW�UHYHUVDO�FRQVLGHU�IUHVK�IUR]HQ�SODVPD�

3DWLHQWV�DW�KLJK�ULVN�RI�WKURPERHPEROLVP

Bridge with therapeutic subcutaneous LMWH (preferred) or intravenous UFH

/DVW�GRVH�RI�SUHRSHUDWLYH�/0:+�DGPLQLVWHUHG����KUV�EHIRUH�VXUJHU\��DGPLQLV-
ter half of the daily dose

ΖQWUDYHQRXV�KHSDULQ�GLVFRQWLQXHG���KUV�EHIRUH�VXUJHU\

No bridging necessary for patients at low risk of thromboembolism

3RVWRSHUDWLYH��

Patients at low risk for thromboembolism

Resume warfarin on postoperative day

Patients at high risk for thromboembolism (who received preoperative bridging 
therapy) 

0LQRU�VXUJLFDO�SURFHGXUH�Ȃ�UHVXPH�WKHUDSHXWLF�/0:+����KUV�SRVWRSHUDWLYHO\

0DMRU�VXUJLFDO�SURFHGXUH�Ȃ�UHVXPH�WKHUDSHXWLF�/0:+��������KUV�SRVWRSHUDWLYH-
ly or administer low dose LMWH

Assess bleeding risk and adequacy of hemostasis when considering timing of 
the resumption of LMWH or UFH therapy. 

3HULRSHUDWLYH�PDQDJHPHQW�RI�DQWLSODWHOHW�WKHUDS\

3DWLHQWV�ZLWK�FRURQDU\�VWHQWV

Elective surgery postponed for the following durations if aspirin and thienopyri-
GLQH��HJ��FORSLGRJUHO��WKHUDS\�PXVW�EH�GLVFRQWLQXHG
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%DUH�PHWDO�VWHQWV�����ZHHNV

Drug eluting stents 12 months

ΖI� VXUJHU\� FDQQRW� EH� SRVWSRQHG�� FRQWLQXH� DVSLULQ� WKURXJKRXW� SHULRSHUDWLYH�
period

3DWLHQWV�DW�KLJK�ULVN�IRU�FDUGLDF�HYHQWV��H[FOXVLYH�RI�FRURQDU\�VWHQWV��

Continue aspirin throughout perioperative period

Discontinue clopidogrel at least 5 days (and preferably 10 days) before surgery

5HVXPH�FORSLGRJUHO����KUV�SRVWRSHUDWLYHO\

3DWLHQWV�DW�ORZ�ULVN�RI�FDUGLDF�HYHQWV

Discontinue antiplatelet therapy 7-10 days before surgery

5HVXPH�DQWLSODWHOHW�WKHUDS\����KRXUV�SRVWRSHUDWLYHO\

Regional Anesthetic Management of the Patient on Oral Anticoagulants

ΖW�LV�UHFRPPHQGHG�WKDW�WKH�DQWLFRDJXODQW�WKHUDS\�PXVW�EH�VWRSSHG��LGHDOO\�����
days before the plannedprocedure) and the INR must be normalized before ini-
WLDWLRQ�RI�QHXUD[LDO�EORFN���%

ΖW�LV�UHFRPPHQGHG�DJDLQVW�WKH�FRQFXUUHQW�XVH�RI�PHGLFDWLRQV�WKDW�D΍HFW�RWKHU�
components of the clotting mechanismsand may increase the risk of bleeding 
FRPSOLFDWLRQV�IRU�SDWLHQWV�UHFHLYLQJ�RUDO�DQWLFRDJXODQWV�DQG�GR�VR�ZLWKRXWLQȵX-
HQFLQJ�WKH�Ζ15��7KHVH�PHGLFDWLRQV�LQFOXGH�DVSLULQ�DQG�RWKHU�16$Ζ'V��WLFORSLGLQH�
DQG�FORSLGRJUHO��8)+��DQG/0:+���$

$QHVWKHWLF�0DQDJHPHQW�RI�WKH�3DWLHQW�5HFHLYLQJ�$QWLSODWHOHW�0HGLFDWLRQV

1RQVWHURLGDO�DQWL�LQȵDPPDWRU\�GUXJV�VHHP�WR�UHSUHVHQW�QR�DGGHG�VLJQLȴFDQW�
risk for the development of spinalhematoma in patients having epidural or spi-
QDO�DQHVWKHVLD��1RQVWHURLGDO�DQWL�LQȵDPPDWRU\�GUXJV��LQFOXGLQJ�DVSLULQ��GRQRW�
FUHDWH�D�OHYHO�RI�ULVN�WKDW�ZLOO�LQWHUIHUH�ZLWK�WKH�SHUIRUPDQFH�RI�QHXUD[LDO�EORFNV��
1A

The actual risk of spinal hematoma with ticlopidine and clopidogrel and the GP 
IIb/IIIa antagonists is unknown. Management is based on labeling precautions 
DQG�WKH�VXUJLFDO��LQWHUYHQWLRQDO�FDUGLRORJ\�UDGLRORJ\�H[SHULHQFH���&

The actual risk of spinal hematoma with ticlopidine and clopidogrel and the GP 
IIb/IIIa antagonists is unknown. Management is based on labeling precautions 
DQG�WKH�VXUJLFDO��LQWHUYHQWLRQDO�FDUGLRORJ\�UDGLRORJ\�H[SHULHQFH���&

2Q�WKH�EDVLV�RI� ODEHOLQJ�DQG�VXUJLFDO� UHYLHZV�� WKH�VXJJHVWHG�WLPH� LQWHUYDO�EH-
WZHHQ�GLVFRQWLQXDWLRQ�RIWKLHQRS\ULGLQH� WKHUDS\�DQG�QHXUD[LDO�EORFNDGH� LV� ���
GD\V�IRU�WLFORSLGLQH�DQG���GD\V�IRU�FORSLGRJUHO�� ΖI�D�QHXUD[LDOEORFN�LV� LQGLFDWHG�
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EHWZHHQ���DQG���GD\V�RI�GLVFRQWLQXDWLRQ�RI�FORSLGRJUHO��QRUPDOL]DWLRQ�RI�SODWH-
let function should bedocumented. 
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��� Sibylle A Kozek- Langenecker et al. Management of severe perioperative bleeding. 
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Ζ6�75$1(;$0Ζ&�$&Ζ'�3(5)(&7�+$(0267$7Ζ&�$*(17�)25�
685*Ζ&$/�%/(('Ζ1*"

6KRVKROFKHYD�0��5LVWRYVNL�6��7URMLF�7��

8QLYHUVLW\�FOLQLF�RI�VXUJHU\�Ȋ6W��1DXP�2KULGVNLȋ�6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ

6XUJLFDO�EOHHGLQJ�LV�VWUHVVIXO�QRW�RQO\�IRU�WKH�SDWLHQW�EXW�DOVR�IRU�WKH�VXUJHRQ��
DQHVWKHVLRORJLVW� DQG� LQWHQVLYLVW�� $OWKRXJK�PRUWDOLW\� UDWHV� RI� ��� ��� UHODWHG� WR�
EOHHGLQJ�DUH�REVHUYHG�IRU�VXUJLFDO�SURFHGXUHV��LW�PD\�EH����WR����IRU�HOHFWLYH�
YDVFXODU�VXUJHU\��DQG� LQFUHDVH� WR����� LQ� WKH�SUHVHQFH�RI�VHYHUH�EOHHGLQJ� �����
Other surgical procedures which put patients at higher risk of massive bleeding 
DUH� WUDXPD��RUWKRSHGLF� VXUJHU\� LQFOXGLQJ�KLS�DQG�NQHH� UHSODFHPHQW�DV� VR�DV�
VSLQH� VXUJHU\��PDMRU� VXUJHU\� IRU� OLYHU�GLVHDVHV�DQG� FDQFHU� VXUJHU\�� ([FHVVLYH�
bleeding in these interventions increases the need for blood transfusion which 
is a serious risk for complications that include compromised coagulation. Mas-
VLYH�WUDQVIXVLRQ�PRGXODWH�WKH�LPPXQH�UHVSRQVH��FDXVHV�DEQRUPDOLWLHV�RI�HOHF-
WURO\WHV��FORWWLQJ�IDFWRUV��S+�DQG�WHPSHUDWXUH��ZKLFK�PD\�FRQWULEXWH�WR�FRDJX-
ORSDWK\�DQG�LUUHYHUVLEOH�VKRFN��7RGD\�LW�LV�FRQȴUPHG�WKDW�WKLV�DSSURDFK�PLJKW�
leads to rebleeding and to worsen survival. Increasing the risk of postoperative 
LQIHFWLRQ�� PDVVLYH� WUDQVIXVLRQ� EHFRPHV� LQGHSHQGHQW� SUHGLFWRU� IRU� PRUWDOLW\��
morbidity and duration of stay in ICU. 

3HULRSHUDWLYH�EOHHGLQJ� LV�GHSHQGHQW�QRW�RQO\�RQ�WKH�H[WHQW�FRPSOH[LW\�RI�WKH�
VXUJHU\� EXW� DOVR� RQ� WKH� FRDJXODWLRQ�SURȴOH� RI� WKH�SDWLHQW��1RQH� VFRUH� LV� GH-
VLJQHG�WR�DVVHVV�WKH�GHJUHH�RI�EOHHGLQJ��DQG�WKHUH�LV�QR�RQH� ȆPDJLF�PHDVXUHȇ�
ZKLFK�LV�DSSURSULDWH�IRU�GHWHUPLQDWLRQ�WKH�H[WHQW�RI�EOHHGLQJ��$OWKRXJK�EOHHG-
LQJ� IURP�VXUJLFDO� VLWHV� LV�XVXDOO\� FRQWUROODEOH�� WKHUH�PD\�EH� VLJQLȴFDQW�EOHHG-
ing which is due to coagulopathy that can be acquired or congenital and which 
PD\�IDYRU�VXUJLFDO�EOHHGLQJ��7KH�FDXVHV�RI�VXUJLFDO�EOHHGLQJ�DUH�PXOWLIDFWRULDO��
LQFUHDVHG�ȴEULQRO\WLF�DFWLYLW\�EHLQJ�RQH�RI�WKHP������$�SODWHOHW�FRXQW�DQG�FRDJX-
ODWLRQ�VFUHHQLQJ��FDQ�DVVLVW�LQ�WKH�LGHQWLȴFDWLRQ�RI�WKH�SDWKRJHQHVLV�RI�EOHHGLQJ��

6WUDWHJLHV�LQ�WKH�PDQDJHPHQW�RI�VXUJLFDO�EOHHGLQJ�

7KHUH�DUH�VHYHUDO�VWUDWHJLHV�WR�UHGXFH�VXUJLFDO�EOHHGLQJ��EXW�WKH�PRVW�H΍HFWLYH�
strategy is to improve surgical technique for adequate surgical haemostasis and 
UDSLG�FRQWURO�RI�EOHHGLQJ�LQ�RUGHU�WR�SUHYHQW�ȴEULQRO\VLV��$IWHU�WKH�H[WHQVLYH�WLV-
VXH�LQMXU\�WKDW�RFFXUV�LQ�VXUJHU\��ȴEULQRO\VLV�LV�FRQVLGHUHG�WR�EH�DQ�LPSRUWDQW�
contributor to bleeding and coagulopathy which worsens bleeding. Multiple in-
terventions are advocated to reverse this life-threatening condition (fresh whole 
EORRG��KLJK�UDWLR�SODVPD�SODWHOHWV��ȴEULQRJHQ�FRQFHQWUDWH�DQG�WUDQH[DPLF�DFLG���
ΖW�LV�FRQȴUPHG�WKDW�DGPLQLVWUDWLRQ�RI�DQWLȴEULQRO\WLF�DJHQWV�GHFUHDVH�EOHHGLQJ�
and need for allogenic transfusions. The agents most commonly used are the 
O\VLQH� DQDORJXHV�� Ƃ�DPLQRFDSURLF� DFLG� DQG� WUDQH[DPLF� DFLG�� DQG� D�ERYLQH�GH-
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ULYHG�SURWHDVH�LQKLELWRU��DSURWLQLQ��/\VLQH�DQDORJXHV�LQWHUIHUH�ZLWK�WKH�ELQGLQJ�
RI�SODVPLQRJHQ�WR�ȴEULQ��QHFHVVDU\�IRU�DFWLYDWLQJ�SODVPLQ��ZKHUHDV�DSURWLQLQ�LV�
a direct plasmin inhibitor. The choice among haemostatic agents is based on the 
FOLQLFLDQȇV�VHQVH�ZKDW�WKH�WKHUDSHXWLF�HɝFDF\�ZRXOG�EH��ZKDW�ZLOO�EH�WKH�VDIHW\�
SURȴOH��DQG�WKH�FRVWV�ȃ�D�EDODQFH�WKDW�GHSHQGV�RQ�WKH�FKDUDFWHULVWLFV�RI�LQGLYLG-
XDO�SDWLHQWV�DQG�DYDLODEOH�UHVRXUFHV������+XJH�QXPEHU�RI�VWXGLHV�FRQȴUPHG�WKH�
UROH�RI�DSURWLQLQ�DQG�O\VLQH�DQDORJXHV�IRU�SURSK\OD[LV�DJDLQVW�DQWLFLSDWHG�PDMRU�
EOHHGLQJ��7KH�UROH�RI�DQWLȴEULQRO\WLF�DJHQWV�LQ�WKH�WUHDWPHQW�RI�PDVVLYH�UHIUDF-
tory hemorrhage was established after several recent studies were performed. 
7KHUH� DUH�SURPLVLQJ� UHVXOWV� QRZDGD\V�ZLWK� WKH�XVH�RI� WUDQH[DPLF� DFLG� �7;$��
as a primary haemostatic agent which perioperatively stabilize the multiple 
micro-clots that are formed within the surgical wound. But not only to reduce 
SHULRSHUDWLYH�EOHHGLQJ��7;$�LV�XVHG�DOVR�LQ�WKH�SUHYHQWLRQ�RI�SRWHQWLDOO\�PDVVLYH�
EOHHGLQJ��ΖW� LV�DOUHDG\�DFFHSWHG�WKDW�7;$�VKRXOG�EH�JLYHQ�LQ�PDVVLYH�EOHHGLQJ��
HYHQ�LQ�WKH�DEVHQFH�RI�FOLQLFDOO\�GLDJQRVHG�K\SHUȴEULQRO\VLV��

$QWLȴEULQRO\WLF�WKHUDS\�ZLWK�WUDQH[DPLF�DFLG

7KH�LGHD�RI�XVLQJ�7;$�DQG�DVVHVVLQJ�LWV�H΍HFW�RQ�EORRG�WUDQVIXVLRQ�LQ�LQ�VXUJLFDO�
SDWLHQWV�ZLWK�H[SHFWHG�PDVVLYH�EOHHGLQJ�ZDV�D�JXLGH�IRU�PDQ\�VWXGLHV�RI�ZKLFK�
VRPH�DUH�JRLQJ�QRZ��6\VWHPDWLF� UHYLHZ�RI�XVLQJ�7;$� LQ�VXUJHU\�E\�.HU�HW�DOO��
LGHQWLȴHG�����WULDOV�EHWZHHQ�����������LQFOXGLQJ��������SDWLHQWV��7KH�UHODWLRQ-
VKLS�EHWZHHQ�EORRG�ORVV�ZLWK�7;$�DQG�H[WHQW�RI�EOHHGLQJ�VKRZHG�WKDW�7;$�KDV�
GHFUHDVHG�EORRG�ORVV�E\�����DQG�WKH�SHUFHQWDJH�RI�UHGXFWLRQ�LQ�EORRG�ORVV�ZLWK�
7;$�GL΍HUHG�E\�W\SH�RI�VXUJHU\��WLPLQJ�RI�7;$�DQG�WULDO�TXDOLW\��EXW�GL΍HUHQFHV�
ZHUH�VPDOO��7KH�H΍HFW�GLG�QRW�YDU\�RYHU�WKH�GRVHV�DVVHVVHG��VR�WKH�FRQFOXVLRQ�
from this review is that TXA reduced blood loss in surgical patients by 1/3. A total 
GRVH�RI��PJ�DSSHDUHG�WR�EH�VXɝFLHQW�IRU�PRVW�DGXOWV�DQG�WKHUH�LV�QR�HYLGHQFH�WR�
VXSSRUW�KLJKHU�GRVHV������3UHRSHUDWLYH�SURSK\OD[LV�ZLWK�7;$�WR�PLQLPL]H�EORRG�
loss and transfusion requirements has been assess in other systematic review 
DQG�FXPXODWLYH�PHWD�DQDO\VLV�IRU�WKH�FDUGLDF�VXUJHU\��DQG�RWKHU�RSHUDWLRQV�WKDW�
are considered for a high risk of bleeding or refractory bleeding (5). All these 
VWXGLHV�LQ�WKH�SDVW����\HDUV�ZHUH�GHVLJQHG�WR�DVVHVV�7;$�WKHUDSHXWLF�HɝFDF\�LQ�
terms of reduced need for transfusion or decreased perioperative blood loss. In 
DOO�VWXGLHV�ZLWK�GDWD�RQ�EORRG�WUDQVIXVLRQ��7;$�ZDV�H΍HFWLYH�LQ�UHGXFLQJ�EORRG�
ORVV�GXULQJ�DQG�DIWHU�VXUJHU\�DQG�DSSHDUHG�WR�EH�IUHH�RI�VHULRXV�DGYHUVH�H΍HFWV��
However safety data are lacking for the more clinical relevant end points such as 
WKURPERWLF�FRPSOLFDWLRQ��P\RFDUGLDO�LQIDUFWLRQ��VWURNH��UHQDO�IDLOXUH�RU�G\VIXQF-
WLRQ��PRUWDOLW\�RU�QHHG�IRU�UHRSHUDWLRQ��7KH�TXHVWLRQ�WKDW�DULVHV�UHJDUGLQJ�7+$�
VDIHW\�ZDV�ȴUVW�HVWDEOLVKHG�LQ�&5$6+��VWXG\��7KH�HYLGHQFH�IURP�WKH�VWXG\�LV�WKDW�
WKHUH�LV�QR�LQFUHDVHG�ULVN�LQ�WUDXPD�SDWLHQWV��QR�LQFUHDVHG�ULVN�LQ�KLS�DQG�NQHH�
UHSODFHPHQW��%XW��WKH�XVH�RI�DQ\�GUXJ�WKDW�SRWHQWLDWHV�KDHPRVWDVLV�LQHYLWDEO\�
FDUULHV�D�ULVN�RI�WKURPERWLF�FRPSOLFDWLRQV��SDUWLFXODUO\�LQ�SDWLHQWV�ZLWK�DWKHUR-
VFOHURVLV�RU�ULVN�IDFWRUV�IRU�WKURPERVLV��5HVHDUFKHUV�LQ�&5$6+��VWXG\��XVHG�WKH�
IDFW�WKDW�WLVVXH�LQMXULHV�LQ�WUDXPD�DQG�VXUJHU\�DUH�VLPLODU��DQG�VKRZHG�WKDW��LI�
JLYHQ�ZLWKLQ���KRXU��WUDQH[DPLF�DFLG�UHGXFHV�PRUWDOLW\�LQ�EOHHGLQJ�WUDXPD�SD-
tients. Treatment administered between 1 and 3 h also reduced the risk of death 
GXH�WR�EOHHGLQJ��ZKLOH�WUHDWPHQW�JLYHQ�DIWHU���K�VHHPHG�WR�LQFUHDVH�WKH�ULVN�RI�
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death due to bleeding without increasing the risk of vascular occlusive events. 
)XUWKHUPRUH��DXWKRUV�UHFRPPHQGHG�WKH�ȴUVW�GRVH�RI�7;$�WR�EH�DGPLQLVWHUHG�DW�
WKH�VLWH�RI�LQMXU\��&5$6+���LV�DQ�H[DPSOH�RI�WKH�FRPSOH[LW\�RI�UHODWLRQV�EHWZHHQ�
FRDJXODWLRQ��ȴEULQRO\VLV��DQG�LQȵDPPDWLRQ�RXWFRPHV�DIWHU�WLVVXH�LQMXU\��)XUWKHU�
research regarding trauma and TXA is needed to determine how patient selec-
WLRQ�DQG�LQWHU�FXUUHQW�WUHDWPHQW�D΍HFW�VDIHW\�DQG�HɝFDF\��7LOO�QRZ��WKHUH�LV�QR�
HYLGHQFH�RQ�WKH�LQFUHDVHG�ULVN�LQ�WUDXPD��EXW�&5$6+���ZLOO�DGGUHVV�WKH�LVVXH�RI�
head injury. 

$QRWKHU� VWXG\� LV� FXUUHQWO\� UHFUXLWLQJ� SDUWLFLSDQWV� IRU� DVVHVVLQJ� WKH� H΍HFW� RI�
SUH�KRVSLWDO� DQWL� ȴEULQRO\WLF� DJHQWV� RQ� WUDXPDWLF� FRDJXORSDWK\� DQG� KDHPRU-
rhage (the PATCH study). The purpose of this research is to determine whether 
administration of TXA in severely injured adults as soon as g possible would 
LPSURYH�WKHLU�FKDQFHV�RI�VXUYLYDO�DQG�WKHLU�OHYHO�RI�UHFRYHU\�DW�VL[�PRQWKV��7KH�
TXHVWLRQ�DULVHV�IRUP�WKLV�VWXG\�ZKHWKHU�7;$�KDYH�DQ�DQWL�LQȵDPPDWRU\�H΍HFW"�
7KHUH�DUH�FHUWDLQ�YLHZV�WKDW�7;$�KDV�DQ�DQWL�LQȵDPPDWRU\�H΍HFW�UHVXOWLQJ�IURP�
ȴEULQRO\VLV�UHJXODWRU\�PHFKDQLVP��+DYLQJ� LQ�PLQG�WKDW� IUHH�SODVPLQ�DFWLYDWHV�
SODWHOHWV��WUDQVLHQWO\�DFWLYDWHV�GHDFWLYDWHV�IDFWRU�9�DQG�IDFWRU�9ΖΖΖ��DQG�ELQGV�WR�
UHFHSWRUV�RQ�WKH�HQGRWKHOLXP�DQG�PRQRF\WHV�LQLWLDWLQJ�LQȵDPPDWRU\�SURFHVV-
HV��WKHQ�LI�SODVPLQ�SURGXFWLRQ�LV�EORFNHG�E\�7;$��SODWHOHWV��FRDJXODWLRQ�DQG�LQ-
ȵDPPDWLRQ�ZRXOG�EH�OHVV�DFWLYDWHG��

7KHUH�DUH�SURPLVLQJ�UHVXOWV�RI� WKH�H΍HFW�RI�7;$� LQ�RWKHU�FOLQLFDO�VHWWLQJV�DV� LW�
is present in the HALT-IT trial which assess whether early administration of 
WUDQH[DPLF� DFLG� LQ� SHRSOH� ZLWK� DFXWH� JDVWURLQWHVWLQDO� EOHHGLQJ� FDQ� GHFUHDVH�
GHDWK�ZLWKLQ����GD\V�RI�KRVSLWDOL]DWLRQ��7KH�H΍HFWV�RI�WKH�WUHDWPHQW�RQ�UHEOHHG-
LQJ�� QHHG� IRU� VXUJHU\� RU� UDGLRORJLFDO� LQWHUYHQWLRQ�� EORRG�SURGXFW� WUDQVIXVLRQ��
thromboembolic events and other adverse medical events are also assessed. 
7KH�+$/7�Ζ7�WULDO�EHJDQ�UHFUXLWPHQW�LQ�-XO\������DQG�LV�DLPLQJ�WR�UHFUXLW��������
SDWLHQWV�IURP�KRVSLWDO�ZRUOGZLGH�E\�$SULO�������:RUOG�PDWHUQDO�DQWLȴEULQRO\W-
LF� WULDO� �:20$1� WULDO�� LV� D� DQRWKHU� ODUJH�SUDJPDWLF� UDQGRPL]HG�GRXEOH�EOLQG��
SODFHER� FRQWUROOHG� WULDO� WR� TXDQWLI\� WKH� H΍HFWV� RI� WKH� HDUO\� DGPLQLVWUDWLRQ� RI�
WUDQH[DPLF�DFLG�RQ�GHDWK��K\VWHUHFWRP\�DQG�RWKHU�UHOHYDQW�RXWFRPHV����������
DGXOW�ZRPHQ��DIWHU�GHOLYHU\�ZKR�KDYH�FOLQLFDOO\�GLDJQRVHG�SRVWSDUWXP�KDHPRU-
UKDJH��DUH�HOLJLEOH�LI�WKH�UHVSRQVLEOH�GRFWRU�LV�IRU�DQ\�UHDVRQ�VXEVWDQWLDOO\�XQ-
FHUWDLQ�ZKHWKHU�RU�QRW� WR�XVH�DQ�DQWLȴEULQRO\WLF�DJHQW��7KHUH�DUH�RWKHU� VWXG-
LHV�WKDW�DUH�JRLQJ�RQ�DQG�VKRXOG�DQVZHU�TXHVWLRQV�DERXW�SRVVLEOH�VLGH�H΍HFWV�
RI�GL΍HUHQW�JURXSV�RI�VXUJLFDO�SDWLHQWV��7KH�DQDO\VLV�RI�H΍HFWLYHQHVV�DQG�VDIH-
W\�RI�WUDQH[DPLF�DFLG�XVH�DQG�SRVWRSHUDWLYH�RXWFRPHV�LQ�SDWLHQWV�XQGHUJRLQJ�
total hip or knee arthroplasty showed that patients who received TXA showed 
ORZHU�UDWHV�RI� WUDQVIXVLRQ�� WKURPERHPEROLF�FRPSOLFDWLRQV��DFXWH�UHQDO� IDLOXUH�
DQG�FRPSOLFDWLRQV��6HYHUDO�UHSRUWV�VXJJHVW�WKDW�WUDQH[DPLF�DFLG�FDQ�LQGXFH�VHL-
zure activity in the postoperative period when using in cardiac surgery but it 
LV�PRUH�HYLGHQW�LQ�SHGLDWULF�SRSXODWLRQ��VR�GRVHV�RI�7;$�VKRXOG�EH�UHGXFHG�RU�
even avoided in children. A proposed mechanism for seizures is the structural 
VLPLODULW\�RI�WUDQH[DPLF�DFLG�WR�ƀ�DPLQREXW\ULF�DFLG�DV�D�SRWHQWLDO�FDXVH�RI�QHX-
URWR[LFLW\��ΖW�LV�DOVR�FRQȴUPHG�WKDW�7;$�LI�XVHG�LQ�KLJK�GRVH��!��PJ�LQ�DGXOWV��PD\�
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be associated with the development of postoperative seizures in patients with 
renal dysfunction. 

+RZHYHU�WKHUH�DUH�RWKHU�VWXGLHV�WKDW�H[DPLQHG�RWKHU�SRVVLEOH�EHQHȴFLDO�H΍HFW�
RI�7;$��2QH�VWXG\�H[DPLQHG�ZKHWKHU� LW� LV�SRVVLEOH�7+$�WR�UHGXFH�WKH�UDWH�RI�
myocardial infarction post surgery. Another study assess whether topical appli-
cation of dilute TXA may reduced bleeding in to the wound surface. This study 
adds to the evidence that this simple procedure may reduce wound bleeding 
after surgery (6). 

7UDQH[DPLF�DFLG�DV�D�SULPDU\�KHPRVWDWLF�DJHQW� IRU� WKH�PDQDJHPHQW�RI�
VXUJLFDO�EOHHGLQJ��UDQGRPL]HG�FRQWUROOHG�VWXG\

The objective of a randomized controlled study that is performed at University 
FOLQLF�RI�VXUJHU\�Ȋ6W��1DXP�2KULGVNLȋ�LV�WR�DVVHVV�WKH�H΍HFW�RI�7;$�RQ�EORRG�WUDQV-
IXVLRQ�UHTXLUHPHQWV��WKURPERWLF�FRPSOLFDWLRQV��QHHG�IRU�UHRSHUDWLRQ��GD\V�RI�
VWD\�LQ�Ζ&8�DQG�PRUWDOLW\�LQ�GL΍HUHQW�W\SH�RI�VXUJLFDO�LQWHUYHQWLRQV��7KH�SDWLHQWV�
are compared against whether received or not TXA. Outcome measures of in-
terest are: the number of packed red blood cells that are received depending on 
WKH�W\SH�RI�VXUJHU\��WKH�UHODWLRQ�EHWZHHQ�FRDJXODWLRQ�SURȴOH�RI�WKH�SDWLHQW�DQG�
WKH�H΍HFW�RI�7;$��DQG�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�VRPH�WKURPERHPEROLF�HYHQW�
VXFK�DV�GHHS�YHLQ�WKURPERVLV��SXOPRQDU\�HPEROLVP��P\RFDUGLDO� LQIDUFWLRQ�RU�
stroke. The results so far show that most of the patients who received TXA are 
SDWLHQWV�XQGHUJRLQJ�UDGLFDO�SURVWDWHFWRP\��IHZHU�SDWLHQWV�DUH�ZLWK�SRO\WUDXPD�
and several are orthopedic patients. There are initial results that TXA reduces 
WKH�QHHG�IRU�EORRG�WUDQVIXVLRQV�LQ�GL΍HUHQW�SDWLHQW�JURXSV��0HDVXULQJ�WKH�SUH-
GLFWLYH�YDOXH�RI� LQLWLDO�FRDJXODWLRQ�SURȴOH� LQ�WHUPV�RI�PRUWDOLW\�VKRZ�WKDW�SUR-
thrombin and activated partial thromboplastin time are independent parame-
WHUV�RI�PRUWDOLW\��ΖW�LV�WRR�HDUO\�WR�GUDZ�FRQFOXVLRQV�IURP�WKH�VWXG\�EXW�WKH�ȴUVW�
H[SHULHQWLDO�ȴQGLQJV�VXJJHVW�DSSO\LQJ�D�UDWLRQDO�DSSURDFK�LQ�RUGHU�WR�VWDUW�ZLWK�
early coagulation support in surgical bleeding patients especially when rotation-
al thrombelastometry and thromboelastography are not available. The proto-
FRO�LQFOXGHV�WKUHH�SKDVHV��ΖQ�WKH�ȴUVW�RQH��WKH�JRDO�LV�WR�VWRS�ȴEULQRO\VLV��LQ�WKH�
VHFRQG��WR�DOORZ�WKURPELQ�IRUPDWLRQ�DQG�ȴQDOO\��LQ�WKH�WKLUG�VWDJH��WR�LQFUHDVH�
WKURPELQ�IRUPDWLRQ��ΖI�WKH�VWDJHV�DUH�DFFHSWHG��WKLV�VWUDWHJ\�VKRXOG�OHDG�WR�VXF-
FHVVIXO�KDHPRVWDVLV��ΖQ�WHUPV�RI�WKH�ȴUVW�VWDJH��K\SHUȴEULQRO\VLV�VKRXOG�EH�FRQ-
VLGHUHG�HDUO\�DQG�7;$�LV�UHFRPPHQGHG�LPPHGLDWHO\��7UDQH[HPLF�DFLG�VKRXOG�EH�
JLYHQ�LQ�PDVVLYH�EOHHGLQJ��HYHQ�LQ�WKH�DEVHQFH�RI�FOLQLFDOO\�GLDJQRVHG�K\SHUȴEUL-
QRO\VLV�DQG�WKH�RSWLPDO�GRVH�LV������PJ�NJ�WW��:KHQ�K\SHUȴEULQRO\VLV�LV�FRQVLG-
HUHG��WKHQ�LQ�WKH�VHFRQG�VWHS��ȴEULQRJHQ�DQG�SODWHOHWV�KDYH�WR�EH�DGPLQLVWHUHG�
LQ�RUGHU� WR�SURYLGH�WKURPELQ�IRUPDWLRQ��'XULQJ�WKH�PDVVLYH�EOHHGLQJ�ȴEULQR-
gen reaches critically low levels before the platelets and other coagulation fac-
WRUV��$�GRVH�RI�����J�RI�SXULȴHG�KXPDQ�ȴEULQ�FRQFHQWUDWHV�DUH�UHFRPPHQGHG��
but they are not administrated in our patients. Fibrinogen can be compensated 
DOVR�WKURXJK�DGPLQLVWUDWLRQ�RI�RWKHU�ȴEULQ�VXSSOHPHQWV�VXFK�DV�FU\RSUHFLSLWDWH�
DQG�IUHVK�IUR]HQ�SODVPD�ZKLFK�FRQWDLQV�UHODWLYHO\�OLWWOH�ȴEULQRJHQ��a����PJ�����
PO���EXW� LW� LV�QRW�NQRZQ�H[DFWO\�KRZ�PXFK��$ORQJ�ZLWK�ȴEULQRJHQ�IRU�H΍HFWLYH�
thrombin formation the crucial role plays administration of platelets. Fibrino-
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JHQ� VXSSOHPHQWDWLRQ� FRXOG� SDUWLDOO\� FRPSHQVDWH� WKURPERF\WRSHQLD�� EXW� VH-
vere thrombocytopenia can disrupt the creation of thrombus even if the values 
RI�ȴEULQRJHQ�DQG�WKURPELQ�IRUPDWLRQ�DUH�QRUPDO��3ODWHOHWV�DUH�DGPLQLVWUDWHG�
only if the patient is bleeding continuously (the goal is to achieve target of 5 
[����/��DQG�LI�WKHUH�LV�FOHDU�GHȴFLHQF\�RI�SODWHOHWV��)RU�VXFFHVVIXO�KDHPRVWDVLV�
WKH�ODVW�VWDJH�LV�LPSRUWDQW��WKDW�LV��WKH�LQFUHDVH�RI�WKURPELQ�IRUPDWLRQ��%OHHGLQJ�
WKDW�FRQWLQXHV�GHVSLWH�ȴEULQ�VXSSOHPHQWDWLRQ�DQG�DGHTXDWH�QXPEHU�RI�SODWH-
OHWV�PD\�EH�DV�D�UHVXOW�RI�LQVXɝFLHQW�WKURPELQ�IRUPDWLRQ�ZKLFK�LV�D�SUHGLFWRU�
RI�PRUWDOLW\�LQ�EOHHGLQJ�SDWLHQWV��ΖQ�WKRVH�FDVHV��SURWKURPELQ�FRPSOH[�FRQFHQ-
WUDWHV�PD\�EH�WKH�ȴUVW�OLQH�WKHUDS\�IRU�WKURPELQ�GHȴFLHQF\�LQ�PDMRU�EOHHGLQJ��
but there are not enough reports on their use in massive bleeding. 

&RQFOXVLRQ: We believe that our study will contribute to the responses of some 
TXHVWLRQV�WR�WKH�H΍HFWLYHO\�RI�7;$�WKDW�KDYH�QRW�EHHQ�DQVZHUHG��)LQDOO\� LI�ZH�
ZDQW�WR�DQVZHU�WKH�TXHVWLRQ�LV�7;$�SHUIHFW�KDHPRVWDWLF�DJHQW��ZH�FDQ�VD\�WKDW�
LQ�WHUPV�RI�HɝFDF\��LQ�VXUJHU\�LW�UHGXFHV�PRUWDOLW\�DQG�EOHHGLQJ�E\������LQ�WHUPV�
RI�VDIHW\�� WKHUH� LV�QR�WKURPERWLF�FRPSOLFDWLRQ��QR�QHXUR�HYHQWV� LI�XVH�����PJ�
DIWHU�LWV�XVH�DQG�PD\�UHGXFH�SRVW�SURFHGXUH�LQȵDPPDWLRQ��3DUWLFXODU�LQWHUHVW�
WKDW�PD\�DULVH�IURP�WKLV�VWXG\�LV�WKH�LPSRUWDQFH�RI�WKH�FRDJXODWLRQ�SURȴOH�RI�WKH�
SDWLHQW�EHIRUH�KH�XQGHUZHQW�D�VXUJLFDO�SURFHGXUH�DQG�LWV�UHODWLRQ�WR�WKH�H΍HFW�
of THA. Recruitment of a larger number of patients would give the answer on 
this question. 
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+$(0267$7Ζ&�722/6

9LROHWD�'HMDQRYD�ΖOLMHYVND��(PLOLMD�9HONRYD

ΖQVWLWXWH�RI�WUDQVIXVLRQ�PHGLFLQH�RI�5HSXEOLF�RI�0DFHGRQLD��0RWKHU�
7HUHVD�����6NRSMH��0DFHGRQLD

Institute of transfusion medicine (ITM) of Republic of Macedonia is responsible 
LQVWLWXWLRQ�IRU�VXSSO\�RI�EORRG��EORRG�FRPSRQHQWV�DQG�IDFWRU�FRQFHQWUDWHV��/DE-
oratory diagnosis and follow up of congenital and acquired bleeding disorders 
are performed in Haemostasis Laboratory of ITM. According performed tests of 
KDHPRVWDVLV��DGHTXDWH�SURSK\OD[LV�DQG�WUHDWPHQW�DUH�UHFRPPHQGHG��

Patient blood management has been recognised by the World Health Organisa-
tion (WHO) as the new standard of care (World Health Alliance resolution A 63. 
12) (1). 

A preoperative anesthesiologic visit should have an adequate assessment to de-
tect and correct abnormalities in haemostasis (2). History of abnormal bleeding 
WHQGHQFLHV�LQ�WKH�SDVW��H��J��IROORZLQJ�EUXLVHV��WULYLDO�LQMXULHV�DQG�SUHYLRXV�VXU-
JHULHV���FRQJHQLWDO�FRDJXORSDWK\��WKURPERWLF�HYHQWV��H��J��GHHS�YHLQ�WKURPERVLV��
SXOPRQDU\�HPEROLVP���DQG�IDPLO\�KLVWRU\�VKRXOG�EH�HOLFLWHG��'UXJV�VXFK�DV�DQ-
WLSODWHOHW�DQG�RU�DQWLFRDJXODQW�DJHQWV��H��J��DVSLULQ��FORSLGRJUHO��ZDUIDULQ���YLWD-
PLQ�VXSSOHPHQWV��QRQVWHURLGDO�DQWL�LQȵDPPDWRU\�GUXJV��VHOHFWLYH�VHURWRQLQ�UH-
XSWDNH�LQKLELWRU�DQWLGHSUHVVDQWV��H��J��ȵXR[HWLQH��SDUR[HWLQH���KHUEDO�PHGLFLQHV�
�H��J��JLQNR��JLQVHQJ��JDUOLF��FDQ�DGYHUVHO\�D΍HFW�EOHHGLQJ��6WHSZLVH�VWDQGDUG�ODE-
RUDWRU\�WHVWLQJ��6/7��LV�EDVHG�RQ�FOLQLFDO�HYDOXDWLRQ��H��J��+E��KDHPDWRFULW��+FW���
FRDJXODWLRQ� SURȴOH�� SURWKURPELQ� WLPH� �37��� DFWLYDWHG� SDUWLDO� WKURPERSODVWLQ�
WLPH��D377���LQWHUQDWLRQDO�QRUPDOLVHG�UDWLR��Ζ15���EOHHGLQJ�WLPH��SODWHOHWV��ȴEULQ-
RJHQ��'�GLPHU�������'LVFRQWLQXDWLRQ�RI�DQWLFRDJXODQW�WKHUDS\��H��J��ZDUIDULQ��DQWL�
;D�GUXJV�� DQWLWKURPELQ�DJHQWV�� VKRXOG�EH� FRQVLGHUHG�EHIRUH�HOHFWLYH� VXUJHU\�
with appropriate specialist consultation. Whenever possible antiplatelet agents 
�H��J�� FORSLGRJUHO�� WLFDJUDORU��SUDVXJUHO��H[FHSW�DVSLULQ�VKRXOG�EH�GLVFRQWLQXHG�
IRU�D�VXɝFLHQW�WLPH�SULRU�WR�VXUJHU\��3DWLHQWV�ZLWKbin situbYDVFXODU�VWHQWV�PD\�UH-
quire continuation of drugs. Selected patients may require shorter acting drugs 
�KHSDULQ��ORZ�PROHFXODU�ZHLJKW�KHSDULQ��IRU�WUDQVLWLRQ��ΖQ�HPHUJHQF\�VXUJHULHV��
UHYHUVDO�RI�DQWLFRDJXODQWV��SURWKURPELQ�FRPSOH[�FRQFHQWUDWHV��3&&���9LWDPLQ�.��
)UHVK�IUR]HQ�SODVPD��))3���DQG�DQWLȴEULQRO\WLFV�WR�PLQLPL]H�EORRG�ORVV�PD\EH�
instituted (3). 

The aim of intra-operative coagulation monitoring is to prevent and treat the 
SDWKRORJLFDO� PHFKDQLVPV� RI� LQFUHDVHG� SHULRSHUDWLYH� EOHHGLQJ� ���� ���� &OLQLFDO�
PRQLWRULQJ� LQFOXGHV�SHULRGLF�YLVXDO�DVVHVVPHQW�RI� WKH�VXUJLFDO�ȴHOG�DQG�FRP-
munication with the surgical team as standard practice to detect impending or 
established coagulopathy. This entails an assessment of the amount of blood 
ORVW�DQG�WKH�SUHVHQFH�RI�PLFURYDVFXODU�EOHHGLQJ�IURP�PXFRVDO�OHVLRQV��VHURVDO�
VXUIDFHV��FDWKHWHU�LQVHUWLRQ�VLWHV�DQG�ZRXQGV��5RXWLQH�FRDJXODWLRQ�SDUDPHWHUV�
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OLNH�Ζ15��D377��37��SODWHOHW�FRXQW�DQG�ȴEULQRJHQ�OHYHOV�DUH�WR�EH�LQGLYLGXDOLVHG��
3DWLHQWV�ZLWK� LQKHULWHG�FRDJXODWLRQ�GHIHFWV�PD\�H[VDQJXLQDWH�ZLWK� WUDXPD�RU�
PDMRU�VXUJHU\�QHFHVVLWDWLQJ�VHFRQG�OHYHO�FRDJXODWLRQ�WHVWV�IRU�VSHFLȴF�IDFWRU�UH-
SODFHPHQW��VXFK�DV�IDFWRU�9ΖΖΖ��Ζ;�DQG�YRQ�:LOOHEUDQG�IDFWRU�FRQFHQWUDWH���7KURP-
boelastography and rotational thromboelastometry measurements should be 
SHUIRUPHG�DW�WKH�EHJLQQLQJ�RI�VXUJHU\�DV�WKH�EDVHOLQH��ZKHQ�FOLQLFDOO\�DEQRUPDO�
bleeding occurs and after therapeutic interventions. 

7KH�QXPEHU�RI�SODWHOHWV�GRHV�QRW�UHȵHFW�WKH�TXDOLW\�RI�SODWHOHW�IXQFWLRQ��3ODWHOHW�
aggregometry can be used to study the platelet function. This method can be 
XVHG�SULRU�WR�VXUJHU\��WR�UDSLGO\�LGHQWLI\�DVSLULQ�H΍HFWV�DQG�SODWHOHW�GLVRUGHUV��
Optical and impedance platelet aggregometry can be used to assess platelet 
reactivity by measuring changes in luminescence or impedance upon platelet 
agonist stimulation. 

ΖQ�SDWLHQWV�ZLWK�FRQJHQLWDO�RU�DFTXLUHG�EOHHGLQJ�GLVRUGHUV��FHUWDLQ�W\SHV�RI�LVR-
ODWHG��ȴEULQRJHQ��IDFWRU�;ΖΖΖ�DQG�IDFWRU�9ΖΖD��RU�FRPELQHG�3&&�FRDJXODWLRQ�IDFWRUV�
DUH�FOHDUO\�LQGLFDWHG�WR�DYRLG�H[FHVVLYH�EOHHGLQJ������������(YLGHQFH�UHFRPPHQGV�
XVH�RI�ȴEULQRJHQ�FRQFHQWUDWH�FU\RSUHFLSLWDWH�LQ�K\SRȴEURJHQDHPLD��IDFWRU�;ΖΖΖ�
FRQFHQWUDWH�����Ζ8�NJ��LQ�IDFWRU�;ΖΖΖ�GHȴFLHQF\�������DFWLYLW\���9LWDPLQ�.�DQG�3&&�
(20-30 IU/kg) in patients on oral anticoagulant therapy/elevated bleeding ten-
GHQF\�DQG�SURORQJHG�FORWWLQJ�WLPH�&7��UHFRPELQDQW�IDFWRU�9ΖΖD�LQ�EOHHGLQJ�ZKLFK�
FDQQRW�EH�VWRSSHG�E\�FRQYHQWLRQDO��VXUJLFDO�RU�LQWHUYHQWLRQDO�UDGLRORJLFDO�PHWK-
ods and/or when comprehensive coagulation therapy fails (3). Role of desmo-
pressin in minimizing perioperative bleeding or perioperative allogenic blood 
transfusion in patients without a congenital bleeding disorder is not convincing 
(3). 

8VH�RI�DQWLȴEULQRO\WLF�GUXJV�LV�RQH�RI�WKH�PDLQ�VWUDWHJLHV�IRU�GHFUHDVLQJ�EORRG�
ORVV�DQG� ORZHULQJ� WKH� ULVN�RI� WUDQVIXVLRQ�GXULQJ�VXUJLFDO� �H��J�� FDUGLRYDVFXODU��
WUDXPD��RUWKRSDHGLFV��SURFHGXUHV������������7KH�V\QWKHWLF�GHULYDWLYHV�RI� O\VLQH��
WUDQH[DPLF�DFLG��7;$��DQG�HSVLORQ�DPLQRFDSURLF�DFLG��($&$��KDYH�EHHQ�WKH�PRVW�
FRPPRQO\� XVHG� DQWLȴEULQRO\WLFV� VLQFH� WKH� ZLWKGUDZDO� RI� DSURWLQLQ�� 7;$� DQG�
EACA reversibly bind to both plasmin and plasminogen inhibiting clot degra-
dation at sites of bleeding. TXA is 6-10 times more potent than EACA and has a 
longer elimination half-life. 

6XFFHVVIXO�SDWLHQW�EORRG�PDQDJHPHQW�PHDQV�D�PXOWLGLVFLSOLQDU\��PXOWLPRGDO��
individualised approach of standard of care. Close collaboration between ortho-
SHGLF�VXUJHRQ��DQHVWKHVLRORJLVW�DQG�VSHFLDOLVW�RI�WUDQVIXVLRQ�PHGLFLQH�LV�FUXFLDO��
Haemostasis Laboratory of ITM is equipped with fully automated coagulometer 
and aggregometer for optical and impedance platelet aggregometry. Laborato-
ry works in two shifts and lab technicians have duty on call. Centre for Haemo-
philia is a part of ITM and has established multidisciplinary Haemophilia team. 
People with haemophilia in Macedonia have musculoskeletal complications and 
PDQ\�RI�WKHP�DUH�VXFFHVVIXOO\�RSHUDWHG�E\�HGXFDWHG�LQ�+DHPRSKLOLD�ȴHOG�RUWKR-
pedic surgeon. Department of haemostasis and thrombosis of ITM is involved in 
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WKURPERSURSK\OD[LV�DQG�WUHDWPHQW�RI�GHHS�YHLQ�WKURPERVLV�GXH�WR�RUWKRSHGLF�
surgical interventions. 

2XU�LQVWLWXWLRQV�KDYH�IUXLWIXO�FROODERUDWLRQ��:H�KDYH�WR�VKDUH�RXU�H[SHULHQFHV�DQG�
WU\�WR�ȴQG�D�ZD\�IRU�LPSURYHPHQW�RI�0DFHGRQLDQ�SDWLHQW�EORRG�PDQDJHPHQW��
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4XLULQR�3LDFHYROL��0'��3+'1 
$QWRQLR�&OHPHQWH��0'�

1+RVSLWDO�6DQ�)LOLSSR�1HUL��5RPH���ΖWDO\ 
��Ζ5&&6�Ζ��'��Ζ�ΖVWLWXWR�'HUPRSDWLFR�GHOOȇΖPPDFRODWD��5RPH���ΖWDO\

Ζ1752'8&7Ζ21

Each year around 100 million surgical procedures are performed just in the US 
DQG�PRUH�WKDQ�����RI�SDWLHQWV�H[SHULHQFH�DFXWH�SRVWRSHUDWLYH�SDLQ��/HVV�WKDQ�
a half record adequately controlled pain while the majority report pain severity 
DV�PRGHUDWH��VHYHUH�RU�H[WUHPH������

$Q� LQDGHTXDWHO\�FRQWUROOHGSDLQ�QHJDWLYHO\�D΍HFWV�TXDOLW\�RI� OLIH�� IXQFWLRQ��DQG�
functional recovery while increase the risk of post-surgical complications and 
persistent postsurgical pain. 

6SHFLȴFDOO\��RUWKRSHGLF�VXUJHU\�LV�RIWHQFLWHG�DV�DPRQJ�WKH�PRVW�SDLQIXO�RI�VXU-
geries. The severe pain seen so frequently after orthopedic surgery is largely 
D�UHVXOW�RI�WKH�QDWXUH�RIWKH�VXUJLFDO�SURFHGXUH��ZKLFK�RIWHQ�LQYROYHVVLJQLȴFDQW�
PXVFOH�DQG�VNHOHWDO�WLVVXH�UHSDLU�RUUHFRQVWUXFWLRQ��ΖQ�DGGLWLRQ��PDQ\�RI�WKHVH�
SDWLHQWV�KDYH�XQGHUO\LQJFKURQLF��SHUVLVWHQW��SDLQ��ZKLFK��LI�QRW�RSWLPDOO\WUHDWHG�
SUHRSHUDWLYHO\��FDQ�FRPSOLFDWHDQG�DGG�WR�WKH�FRPSOH[LW\�RI�SRVWRSHUDWLYH�SDLQ-
PDQDJHPHQW��2Q� WKH�PRVW�EDVLF� OHYHO�� VHYHUH�SDLQ� FDQGLPLQLVK� WKH�DELOLW\� WR�
DFFRPSOLVK�SRVWRSHUDWLYHJRDOV��VXFK�DV�DPEXODWLRQ�DQGSDUWLFLSDWLRQLQ�SK\VLFDO�
WKHUDS\��WKDW�DUH�FUXFLDOWR�UHFRYHU\�DIWHU�RUWKRSHGLF�VXUJHU\��

The link between poorly managed acutepostoperative pain and increased 
long-termmorbidity and mortality further underscoresthe consequences of 
poorly managed painand the importance of providing the bestpossible pain 
control in these patients. 

There has been increased focuson the need for better post-surgical pain man-
DJHPHQW�LQ�IDFW��SDLQ�LV�QRZ�UHFRJQL]HG�DV�WKH�ȴIWK�YLWDO�VLJQ�DQG�ERWK�JRYHUQ-
ment-sponsored healthcare agencies and non-governmental clinical societies 
have outlined strategies for improving pain management in form of guidelines. 
(2) 

ΖQ�WKLV�SDSHU��ZH�DUH�JRLQJ�WR�HYDOXDWH�VWUDWHJLHV�DYDLODEOH�DV�SUHRSHUDWLYH��LQ-
WUDRSHUDWLYH�� DQG� SRVWRSHUDWLYHLQWHUYHQWLRQV� WR� SURYLGH� HYLGHQFH�EDVHG� VXJ-
gestions on management of postoperative pain in general and in particular on 
orthopedic surgery. 
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PREOPERATIVE PERIOD

The preoperative period is important for the patient who needs to be prepared 
for the surgery and for the anesthesiologists in order to plan a perioperative 
pain management. 

An important step is to provide tailored programs of educational interventions 
and support for both patients with and without special needs (such as medical 
or psychological comorbidities). 

ΖQFUHDVHG�DQ[LHW\�EHIRUH�VXUJHU\�LV�DVVRFLDWHGZLWK�SDWKRSK\VLRORJLFDO�UHVSRQV-
es such as hypertensionand dysrhythmias and may cause patients to refuse-
SODQQHG� VXUJHU\�� $Q[LHW\�PD\� DOVR� ZRUVHQ� SDWLHQWVȇ� SHUFHSWLRQ� RI� SDLQ� DQG-
increase requirements for postoperative analgesia. Provision of preoperative 
LQIRUPDWLRQ�FDQ�DOOHYLDWH�SDWLHQWVȇ�DQ[LHW\�ZLWK�GHPRQVWUDWHG�EHQHȴFLDO�H΍HFWV�
DV� IHZHU� UHTXHVW� RI� VHGDWLYH� GUXJV�� UHGXFHG� RSLRLGV� FRQVXPSWLRQ�� UHGXFHG�
length of stay after surgery. 

The educational interventions include information on treatment options and 
document the plan and goals for pain management. They can range from multi-
PHGLD�PDWHULDOV��YLGHR��DXGLRWDSHV��ZHE�EDVHG��WR�IDFH�WR�IDFH�LQVWUXFWLRQV�DQG�
WKHUH�LV�QRW�HQRXJK�HYLGHQFH�WR�UHFRPPHQG�D�VSHFLȴF�WHFKQLTXH�WKDW�VKRXOG�EH�
individualized according patient need and preferences. 

Developing a tailored pain management plan requires an accurate knowledge 
of the patient through apreoperative evaluation including assessment of med-
LFDO�DQG�SV\FKLDWULF�FRPRUELGLWLHV��D�KLVWRU\�RI�SDLQ�DQG�XVH�RI�DQDOJHVLFV��7KH�
responses to previous analgesics and patient’s preferences about them as well 
DV�SUHYLRXV�RSLRLGV�XVH��GHSHQGHQFH�RU�DQ\�RWKHU�GUXJV�RU�VXEVWDQFH�DEXVH��
VKRXOG�LQȵXHQFH�WKH�SODQQLQJ�RI�SDLQ�WKHUDS\��7KH�SDWLHQW�LWVHOI�VKRXOG�EH�LQ-
YROYHG�LQ�WKH�HVWDEOLVKPHQW�RI�WKH�SODQ�� LW�KDV�EHHQ�VKRZQ�WKDW�ZKHQ�DUH�HQ-
JDJHG�LQ�FROODERUDWLYH�FDUH��VKDULQJ�GHFLVLRQV�ZLWK�WKHLU�SURYLGHUV��SDWLHQWV�H[-
perience better outcome. 

7KH�SDLQ�PDQDJHPHQW�SODQ��PRUHRYHU��VKRXOG�EH�DGMXVWDEOH�DFFRUGLQJ�WKH�HI-
ȴFDF\�RI�SDLQ�UHOLHI�DQG�WKH�SUHVHQFH�RI�DGYHUVH�HYHQWV��7KHUHIRUH��LW�LV�UHFRP-
mended to check patients’ condition using a validated assessment tool to track 
the responses to treatment. 

3DLQ� DVVHVVPHQW� VFDOHV� XVH� GL΍HUHQW�PHWKRGV� WR�PHDVXUH� SDLQ� LQWHQVLW\�� $O-
WKRXJK�WKHUH�LV�QRW�DQ�HYLGHQFH�RI�VXSHULRULW\�RI�RQH�RQ�DQRWKHU��VHOI�UHSRUWHG�
scales are the primary basis that can be supplemented (or substituted for pa-
WLHQWV�ZKR�FDQQRW�DGHTXDWHO\�UHSRUW�WKHLU�SDLQ��E\�PRUH�ȊREMHFWLYHȋ�PHDVXUHV�
such as pain-related behavior or vital signs. 

3DLQ�LQWHQVLW\�FRXOG�EH�TXDQWLI\�XVLQJ�1XPHULF�R�9HUEDO�6FDOH�5DWLQJ��9LVXDO�$Q-
DORJ�6FDOH�DQG�V\PEROV�OLNH�)DFHV�5DWLQJ�6FDOH�DQG�3DLQ�7KHUPRPHWHU��$Q\ZD\��
D�FRPSOHWH�SDLQ�DVVHVVPHQW�VKRXOG�LQFOXGH�PRUH�HOHPHQWV�VXFK�DV�2QVHW��3DW-
WHUQ��/RFDWLRQ��$JJUDYDWLQJ�RU�UHOLHYLQJ�IDFWRUV��(΍HFWV�RQ�RWKHU�IXQFWLRQV��
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There is not a suggested timing or frequency of reassessment. As a general 
JXLGHOLQH�ZH�FDQ�UHO\�RQ�WKH�WLPH�WR�DFKLHYH�D�SHDN�H΍HFW�DFFRUGLQJ�WR�WKH�DG-
PLQLVWUDWLRQ� URXW��ZKLFK� LV�������PLQ�DIWHU� L�� Y�� LQMHFWLRQ�DQG�����KRXUV�ZKHQ�
orally. 

Ζ175$23(5$7Ζ9(�	326723(5$7Ζ9(�3(5Ζ2'

7KH�NH\ZRUG�IRU�LQWUD��DQG�SRVW�RSHUDWLYH�SHULRG�PDQDJHPHQW�LV�ȊPXOWLPRGDOȋ�
DQDOJHVLD��GHȴQHG�DV�WKH�XVH�RI�D�YDULHW\RI�DQDOJHVLF�PHGLFDWLRQ�DQG�WHFKQLTXHV�
WKDW�WDUJHWGL΍HUHQW�PHFKDQLVPV�RI�DFWLRQ�LQ�WKH�SHULSKHUDO�DQG�RUFHQWUDO�QHU-
vous system (which might also be combinedwith nonpharmacological interven-
WLRQV��PLJKW�KDYH�DGGLWLYHRU�V\QHUJLVWLF�H΍HFWV�DQG�PRUH�H΍HFWLYH�SDLQ�UHOLHI-
compared with single-modality interventions. 

The main ingredient of a multimodal approach are regional anesthetic tech-
niques that have recently sparked new enthusiasm thanks to major advances 
LQ�WHFKQRORJ\��2EYLRXVO\��RUWKRSHGLF�VXUJHULHV�SURFHGXUHV�DUHKLJKO\�DPHQDEOH�
WR�WKHVHWHFKQLTXHV��IXUWKHUPRUH��HYLGHQFHKDV�OLQNHG�WKH�XVH�RI�UHJLRQDO�DQHV-
WKHVLD�WR�EHQHȴFLDO�PHGLFDODQG�HFRQRPLF�RXWFRPHV��$GYDQWDJHV�DWWULEXWHG�WR�
the useof regional anesthesia in orthopedics cover a wide spectrum of periop-
erative outcomes. 

1HXUD[LDODQHVWKHVLD�FDQ�SRVLWLYHO\�D΍HFWKHPRG\QDPLFV�DQG�UHGXFH�EORRG�ORVV��
FDQ�EORFN� D΍HUHQW� VWLPXOL� IURP� VXUJLFDO� WLVVXH� LQMXU\� DQG� WKHUHIRUH�EOXQW� WKH�
neuroendocrine stress response. There are even studies that have associated 
QHXUD[LDO� EORFNZLWK� D� GHFUHDVH� LQ�PRUWDOLW\� DQG� RWKHU� VHULRXV� FRPSOLFDWLRQV��
DQGFRQFXUUHQWO\�DVVLJQHG�HFRQRPLF�EHQHȴWV�WR�WKLV�WHFKQLTXH������

Anesthesiologists should routinely consider use of epidural or spinalanalgesia 
for management of postoperative pain inpatients who undergo hip and low-
HUH[WUHPLW\�VXUJHULHV��SDUWLFXODUO\� LQ�SDWLHQWV�DW� ULVN� IRUFDUGLDF�FRPSOLFDWLRQV��
SXOPRQDU\�FRPSOLFDWLRQV��RUSURORQJHG�LOHXV��$�SRWHQWLDO�DGYDQWDJH�RI�HSLGXU-
alanalgesia is that it can be performed as a continuousinfusion or as PCA with 
local anesthetics. 

It is discouraged the administration of adjuvants medications because there are 
QR�FOHDU�EHQHȴW�DQG�LQVXɝFLHQW�HYLGHQFH�RI�VDIHW\��

/LNHZLVH��SHULSKHUDO�QHUYH�EORFNV�KDYH� VXSHULRU� UHVXOWVLQ� WHUPV�RI�SDLQ�PDQ-
DJHPHQW��ZLWK�VLJQLȴFDQWO\�UHGXFHG�RSLRLGUHTXLUHPHQW��2WKHU�UHSRUWHG�EHQHȴWV�
DUH�UHGXFHG�ULVN�IRU�QDXVHDDQG�YRPLWLQJ��VXSHULRU�UHFRYHU\�SURȴOH��GLPLQLVKHG�
XWLOL]DWLRQRI�UHVRXUFHV��DQG�VKRUWHU�WLPHV�WR�GLVFKDUJH������

The use of continuous rather thansingle-injection peripheral techniques is pre-
IHUUHG�ZKHQWKH�GXUDWLRQ�RI�SRVWRSHUDWLYH�SDLQ� LV� OLNHO\�WR�EH�PRUHSURORQJHG��
EHFDXVH�RI�WKH�OLPLWHG�GXUDWLRQ�RI�DQDOJHVLDH[SHFWHG�ZLWK�D�VLQJOH�LQMHFWLRQ��

The adjuvant clonidine for prolongation of analgesia with a single-injection neu-
UDO�EORFNDGH�FRXOG�EH�FRQVLGHUHG��PRUHRYHU�� WKHUH� LV�DYDLODEOH�D�QHZ�H[WHQG-
ed-release formulations of local anesthetic (as liposomial bupivacaine). 
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7KH�XVH�RI�VXEFXWDQHRXV�DQG�RU�LQWUDDUWLFXODU�LQȴOWUDWLRQRI�ORQJ�DFWLQJ�ORFDO�DQ-
HVWKHWLFV�DW�WKH�VXUJLFDO�VLWH�KDV�EHHQ�VKRZQ�WR�EH�H΍HFWLYH�DV�D�FRPSRQHQW�RI�
PXOWLPRGDODQDOJHVLD�LQ�VHYHUDO�VXUJLFDO�SURFHGXUHV��$�PRGLȴFDWLRQ�RI�WKH�WHFK-
QLTXH�ZLWK� KLJK� YROXPH� LQWUDRSHUDWLYH� LQȴOWUDWLRQ� DQG� LQWUD�DUWLFXODU� UH�LQMHF-
WLRQV��/RFDO�ΖQȴOWUDWLRQ�$QDOJHVLD���/Ζ$���ZDV�VSHFLȴFDOO\�GHYHORSHG�IRU�DQDOJHVLD�
after total hip and total knee arthroplasty. (5) The evidences are still not clear so 
this modality should not be considered as a routine. 

Regional techniques can be supported by systemic pharmacological therapies. 
5HFRPPHQGHG�GUXJV�WR�EH�DGPLQLVWHUHG�LQ�D�PXOWLPRGDO�UHJLPHQ�DUH��RSLRLGV��
DFHWDPLQRSKHQ�DQG�RU�16$Ζ'6��VHOHFWLYH�FR[���LQKLELWRUV��JDEDSHQWLQRLGV��

Opioids keep maintaining a role in the management of postoperative pain. Most 
evidences suggest that intravenous is not superior compared to oral route that 
is preferred in patients who can use it. When the parenteral administration is 
needed it is advisable to use a Patient Controlled Analgesia device. PCA is more 
H΍HFWLYH� WKDQ�KHDOWK�FDUH�SURYLGHU� LQWHUPLWWHQW�EROXV�� 7KH�DGMXQFW�RI� D�EDVDO�
opioid infusion is no more recommended because most evidence shows no bet-
ter analgesia. 

$FHWDPLQRSKHQDQG�16$Ζ'V�KDYH�GL΍HUHQW�PHFKDQLVPV�RI�DFWLRQ�DQGUHVHDUFK�
LQGLFDWHV�WKDW�WKH�FRPELQDWLRQ�RI� WKH�WZR�PLJKW�EH�PRUH�H΍HFWLYHWKDQ�HLWKHU�
drug alone. 

7KH�XVH�RI�FR[���LQKLELWRUV�KDV�WR�EH�ZHLJKW�DJDLQVW�LWV�LQFUHDVHG�ULVN�RI�FDUGLR-
vascular events. 

Pregabalin and gabapentin are associated with reduced opioids consumption 
DQG�ORZHU�SRVWRSHUDWLYH�SDLQ�VFRUHV�EXW�WKHUH�LV�LQVXɝFLHQW�HYLGHQFH�UHJDUGLQJ�
WKH�RSWLPDO�GRVH�RU�WLPLQJ��KLJKHU�GRVHV�DUH�PRUH�H΍HFWLYH�EXW�DVVRFLDWHG�WR�
PRUH�VLGH�H΍HFWV��

0L[HG�HYLGHQFH�FRPHV�IURP�WKH�UHVXOWV�RI�VWXGLHV�DGGLQJ�WR�WUDGLWLRQDO�DQDOJH-
VLD�WHFKQLTXHV�WKH�XVH�RI�3K\VLFDO�0RGDOLWLHV��$PRQJ�WKHVH��LW� LV�ZRUWK\�WR�UH-
port Transcutaneous Electrical Nerve Stimulation (TENS): small portable devices 
WKDW�GHOLYHU�ORZ�YROWDJHHOHFWULFDO�FXUUHQWV�WKURXJK�WKH�VNLQ��WKRXJKW�WR�DFWLYDWH�
endogenous descending inhibitorypathways activating opioid receptors to pro-
GXFHUHGXFHG�FHQWUDO�H[FLWDELOLW\�DQG�UHGXFH�SDLQ�WKURXJKVWLPXODWRU\�H΍HFWV�RQ�
ODUJH�GLDPHWHU�D΍HUHQW�ȴEHUV��ΖW�FDQ�EH�DSSOLHG�HLWKHU�QHDU�WKH�VXUJLFDO�LQFLVLRQ�
DUHD�RU� WR�DFXSRLQWV�DZD\� IURPWKH� LQFLVLRQ��ZLWK�VLPLODU�H΍HFWV��$FXSXQFWXUH�
WRR� LV� QHLWKHU� UHFRPPHQGHG�QRU�GLVFRXUDJHG�� OLPLWHG�EHQHȴFLDO� H΍HFWV�ZHUH�
found for post-operative pain in adults but not in children. 

Ζ17(*5$7('�3$7+:$<6

3DUDOOHO�WR�WKH�GHYHORSPHQW�LQ�UHJLRQDO�DQHVWKHVLD�IRU�RUWKRSHGLF�VXUJHU\��ZH�
DUH�DVVLVWLQJ�WR�D�JUHDW�DWWHQWLRQ�LQ�SURPRWLQJ�D�EHWWHU�JOREDO�SHULRSHUDWLYH�FDUH��
well beyond just the analgesia. From this requirements is derived the concept 
RI�(QKDQFHG�5HFRYHU\�$IWHU�6XUJHU\� �(5$6��� ΖWLV�EDVHG�RQ�VWDQGDUGL]HG�� FRRU-
GLQDWHG��PXOWLGLVFLSOLQDU\�SHULRSHUDWLYH�FDUH�SODQV�WKDW�LQFRUSRUDWH�VHYHUDO�HY-
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LGHQFHG�EDVHGLQWHUYHQWLRQVZLWK� WKH� DLP� WR�PLQLPL]HWKHVWUHVVUHVSRQVH�� IDFLOL-
WDWH�SK\VLRORJLFDO�DQGIXQFWLRQDOUHFRYHU\��UHGXFHYDULDELOLW\LQ�SHULRSHUDWLYHFDUH��
GHFUHDVHSHULRSHUDWLYHFRPSOLFDWLRQV��DQG�DOORZ�HDUOLHU�KRVSLWDO�GLVFKDUJH������

)RU�H[DPSOH��VHYHUDO�FHQWUHV�KDYHDGRSWHG�(5$6�SURJUDPV�IRU�WRWDO�NQHH�DUWKUR-
SODVW\��ZKLFK�LQFRUSRUDWHSUH�RSHUDWLYH�SDWLHQWVȇ�HGXFDWLRQ��PXOWLPRGDODQDOJH-
VLD��DFFHOHUDWHG� UHKDELOLWDWLRQ�DQG�D�SRVLWLYH�DWWLWXGH�DPRQJVW� WKH�FDUHJLYHUV��
ΖQWHUHVWLQJO\��ODUJH�REVHUYDWLRQDODQG�FDVH�VHULHV�VWXGLHVHYDOXDWLQJWKH�H΍HFWV�RI�
WKH�LQWURGXFWLRQRIHQKDQFHGUHFRYHU\SURWRFRO��VKRZHGQRW�RQO\�DUHGXFHGOHQJWK�
of stay and less transfusion requirementsbut also a substantial reductionin-
GHDWKUDWH�DW�����DQG�����SRVWRSHUDWLYHGD\V��XSWR��\HDUV������

&21&/86Ζ21

Managing post-operative pain is no longer a simple single task but it should be 
integrate in a perioperative plan aiming to the best treatment for the overall 
wellness of the patients. 

3DLQ�PDQDJHPHQW�SODQ�VWDUWV� IURP�WKH�SUHRSHUDWLYH�SHULRG��UHTXLUHV�FROODER-
UDWLRQ�RI�RWKHU�VSHFLDOLVWV�DQG�RI�WKH�SDWLHQW�LWVHOI�WR�EH�H΍HFWLYH��ΖW�DOVR�KDV�WR�
EH�ȵH[LEOH�VR�WKDW�FRXOG�EH�DGDSWHG�WR�SDWLHQWVȇUHVSRQVH�WR�WUHDWPHQW�GXULQJ�
IROORZ�XS�DVVHVVPHQWV��%XLOW�RQ�WKH�EDVLV�RI�HYLGHQFH�UHJDUGLQJ�H΍HFWLYH�LQWHU-
YHQWLRQV�IRU�WKH�VSHFLȴF�VXUJHU\�DQG�PRGLȴDEOH�E\�IDFWRUV�XQLTXH�WR�WKH�SDWLHQW��

Perioperative protocols incorporating the best evidence-based interventions ef-
fectively start producing better outcomes but still there are lacking information 
and not all the evidence are strong o supported by good quality studies. 

$Q\ZD\��WKH�SDWK�XQGHUWDNHQ�LV�WKH�ULJKW�RQH��ZH�QHHG�PRUH�UHVXOWV�IRU�FRUURE-
RUDWLQJ�WKH�HYLGHQFH�ZH�KDYH�DQG��JUDGXDOO\�DGG�SLHFH�RI�HɝFLHQW�LQWHUYHQWLRQV�
to our protocols. We still have many gaps that future well-designed studies we 
KRSH�ZRXOG�ȴOO��
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6DYHVNL�-��

8QLYHUVLW\�FOLQLF�RI�7UDXPDWRORJ\��0HGLFDO�IDFXOW\��6NRSMH��0DFHGRQLD 
&OLQLFDO�KRVSLWDO�$FLEDGHP�6LVWLQD

ΖQWURGXFWLRQ��'HWHUPLQDWLRQ�RI�VXUJLFDO�SULRULWLHV��H[WHQG�RI�VXUJHU\�DQG�SODQ-
ning and optimal timing for fracture stabilization is essential in the treatment 
of polytrauma patients with multiple fracture. For most patients (hemodynam-
ic stable) the concept for early total care (ETC) has an advantage. An unstable 
DQG�H[WUHPLV�SDWLHQW�VKRXOG�EH�UHVXVFLWDWHG�DQG�DGHTXDWHO\�VWDELOL]HG�EHIRUH�
UHFHLYLQJ�GHȴQLWLYH� WUHDWPHQW��'DPDJH�FRQWURO�RUWKRSDHGLF� �'&2�� VXUJHU\� LQ-
FUHDVHV�WKH�FKDQFHV�IRU�VXUYLYDO�LQ�SDWLHQW�DW�ULVN��ZLWK�VHYHUH�PXOWLSOH�IUDFWXUH�
with chest and head injury. The decision whether to perform initial temporary of 
GHȴQLWLYH�ȴ[DWLRQ�LQ�WKH�ERUGHUOLQH�SDWLHQW�LV�EDVHG�RQ�FOLQLFDO�FRQGLWLRQ��

3XUSRVH: The purpose of this study is to present our principles based on the 
WUHDWPHQW�H[SHULHQFH�EDVHG�RQ�����SRO\WUDXPDWL]HG�SDWLHQW�ZLWK�RUWKRSDHGLF�
trauma

0DWHULDO�DQG�PHWKRG: A total of 820 polytraumatized patients were treated be-
WZHHQ������DQG������\HDU��7KH�VHYHULW\�RI�LQMXU\��Ζ66��ZDV����UDQJH�IURP����WR�
75 years and GCS 9 (range from 3 - 15). The treatment management was done 
EHWZHHQ���GL΍HUHQW�SHULRGV��DFXWH�RU�UHVXVFLWDWLRQ������KRXUV���SULPDU\�RU�VWDEL-
OL]DWLRQ�������KRXUV���VHFRQGDU\�RU�UHJHQHUDWLRQ������GD\V��DQG�WHUWLDU\�RU�UHKD-
bilitation (after the 8th day). The primary goals in the resuscitation phase was to 
HVWDEOLVK�DGHTXDWH�YHQWLODWLRQ��WR�PDLQWDLQ�WKH�FLUFXODWLRQ�DFFRUGLQJ�$7/6���$%&V�
protocol (golden hour) and to access the global neurological status. 

7KH�ȴUVW� VXUJLFDO� SULRULW\� WR� VDYH� WKH�SDWLHQWȇV� OLIH� �UHVXVFLWDWLRQ�� KHPRUUKDJH�
control and decompression of the pathological pressure in the organ cavities) 
ZDV�GRQH�DV�D�WRS�SULRULW\��ΖQ�WKLV�SHULRG��EHVLGH�DGPLQLVWUDWLRQ�RI�ȵXLGV��EORRG�
DQG�EORRG�SURGXFWV��DOVR�HPHUJHQW�WUHDWPHQW�RI�SHOYLF�ULQJ�WUDXPD�ZDV�GRQH�
E\�SURYLVLRQDO�VWDELOL]DWLRQ�ZLWK�H[��ȴ[��ELQGHUV��SDFNLQJ�RU�HPEROL]DWLRQ���7KH�
second priority in this phase was evacuation of severe epidural or subdural he-
PDWRPD��:LWKLQ� WKLV� VXUJLFDO�ZLQGRZ��RSHQ� IUDFWXUHV�ZHUH�GHEULGHG�DQG�VWD-
ELOL]HG�ZLWK�H[WHUQDO�ȴ[DWRU��$Q� LQLWLDO�JXLOORWLQH�DPSXWDWLRQ�ZDV� OLIHVDYLQJ�IRU�
WKH�H[WUHPH�LQMXULHV���RSHQ�IUDFWXUH�FRPELQH�ZLWK�YDVFXODU� LQMXU\�� ΖQ�WKH�QH[W�
primary period in stable and borderline patients with good response to resusci-
WDWLRQ�PRUH�VXUJLFDO�SURFHGXUHV�ZHUH�SHUIRUPHG�DV�GD\���VXUJHU\��EUDLQ��H\HV��
IDFLDO� LQMXULHV� YLVFHUDO� DQG�YDVFXODU� LQMXULHV��RSHQ� IUDFWXUH�� FRPSDUWPHQW� V\Q-
GURPH��VSLQH�IUDFWXUH�ZLWK�SURJUHVVLYH�QHXURORJLFDO�GHȴFLW�DQG�IUDFWXUH�RI�WKH�



120

Orthopedic Anaesthesia and Intensive Care

ORQJ�ERQHV���)L[DWLRQ�RI�WKH�ORQJ�ERQHV�ZDV�GRQH�E\�LQWUDPHGXOODU\�QDLOLQJ�RU�
SODWHV�DV�(7&�VXUJHU\��'HȴQLWLYH�WUHDWPHQW�RI�SHOYLF�ULQJ�GLVUXSWLRQ�ZDV�GRQH�
when general condition was stabilized (in the time of silver day). In polytrauma 
SDWLHQW�XQVWDEOH�RU�H[WUHPH�DQG�WKRVH�ZLWK�ULVN�IDFWRU��VHYHUH�KHDG�DQG�WKRUDFLF�
WUDXPD��WKH�SULQFLSOHV�RI�'&2�ZHUH�XQGHUWDNHQ��WHPSRUDU\�H[WHUQDO�ȴ[DWLRQ�DV�
D�EULGJH�WR�GHȴQLWLYH�LQWHUQDO�ȴ[DWLRQ���'HOD\HG�WUHDWPHQW�ZDV�SHUIRUPHG�LQ�WKH�
VHFRQGDU\�DQG�WHUWLDU\�SHULRG�IRU�FRPSOH[�MRLQW�UHFRQVWUXFWLRQ��GHȴQLWLYH�PD[-
LOORIDFLDO�DQG�VRIW�WLVVXH�UHFRQVWUXFWLRQ��'HȴQLWLYH�WUHDWPHQW�RI�IHPRUDO�VKDIW�LQ�
polytraumatized patient is still controversial. 

5HVXOWV��Retrospectively were compared 2 groups of polytraumatized patient 
with femoral shaft fractures according the treatment strategies for femoral 
shaft fractures. Gorup A - intramedullary nailing (IMN) as a ETC and group B 
- DCO surgery. In group B ISS was higher (32) compared to group A (22). The 
SDWLHQW�LQ�JURXS�%�UHTXLUHG�PRUH�ȵXLGV���������YV��������DQG�EORRG�������YV�������
FRPSDUHG�WR�JURXS�$�LQ�WKH�LQLWLDO����KRXUV��7KRUDFLF��DEGRPLQDO��KHDG�LQMXULHV�
ZHUH�SUHVHQW�LQ�VLJQLȴFDQWO\�KLJKHU�QXPEHU�LQ�JURXS�%����������WKDQ�LQ�JURXS�
$�����������7KHUH�ZDV�VLJQLȴFDQWO\�KLJKHU�LQFLGHQFH�RI�$5'6�LQ�JURXS�$����������
WKDQ�LQ�JURXS�%����������$OVR�02)�ZDV�VLJQLȴFDQWO\�ORZHU�LQ�JURXS�%���������WKDQ�
LQ�JURXS�$�����������7KHUH�ZHUH���XQH[SHFWHG�GHDWKV�DQG���FRQVFLRXV�ZRUVHQLQJ�
in patients with head injury in group A. 

&RQFOXVLRQ��

Determination of surgical priorities and time of surgery is essential in the treat-
ment of polytrauma patients. 

(DUO\�IUDFWXUH�ȴ[DWLRQ�LV�UHVSHFWHG�SULQFLSOH�LQ�VWDEOH�SRO\WUDXPD�SDWLHQWV�ZLWK�
orthopaedic trauma. 

'&2�VXUJHU\�LV�VWURQJO\�LQGLFDWHG�LQ�XQVWDEOH�DQG�H[WUHPH�SRO\WUDXPD�SDWLHQWV�
with multiple fractures. 
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$&87(�5(1$/�)$Ζ/85(��52/(�2)�%Ζ20$5.(56

6D\LQ�0��0��

$FXWH�NLGQH\�LQMXU\��$.Ζ��FDQ�EH�GHȴQHG�DV�ȊD�GHFUHDVH�LQ�UHQDO�IXQFWLRQV�PDQ-
LIHVWHG�E\�VHUXP�ELRFKHPLVWU\�DQG�GHFUHDVHG�XULQH�RXWSXWȋ��5HFHQWO\��LQ�RUGHU�
WR�PDNH�D�VWDQGDUW�GHȴQLWLRQ��ȴUVW�5Ζ)/(�FULWHULD�KDV�EHHQ�FRQVWLWXWHG��DQG�ODWHU�
$.Ζ�QHWZRUN�KDV�GHȴQHG�$.Ζ1�FULWHULD�� DQG� ODWHU�.'Ζ*2�FULWHULD�� 6R�� WKH�GLDJ-
QRVLV�RI�$.Ζ�UHOLHV�RQ�VHUXP�FUHDWLQLQH�DQG�XULQH�RXWSXW�� WZR�ELRPDUNHV�WKDW�
DUH�LQVHQVLWLYH�DQG�QRQVSHFLȴF��)XUWKHUPRUH��WKH\�DUH�IXQFWLRQDO�PDUNHUV��DQG�
PDUNHUV�RI�LQMXU\��7KHUHIRUH��WKHUH�LV�D�VHDUFK�IRU�QHZ�ELRPDUNHUV�WR�GLDJQRVH�
$.Ζ�HDUO\��GL΍HUHQFLDWH�EHWZHHQ�WKH�W\SHV�RI�$.Ζ��DQG�WR�GHWHUPLQH�WKH�QHHG�IRU�
UHQDO�UHSODFHPHQW�WKHUDS\�DQG�SUHGLFW�WKH�SURJQRVLV��7KLV�LV�ȊD�VHDUFK�IRU�D�UH-
QDO�WURSRQLQ�ȋ��

%LRPDUNHUV� DUH� RI� GL΍HUHQW� W\SHV�� GLVHDVH� ELRPDUNHUV�� WR[LFLW\� ELRPDUNHUV��
PHFKDQLVWLF� ELRPDUNHUV�� HɝFDF\� ELRPDUNHUV�� SUHGLFWLYH� ELRPDUNHUV�� DQG�ELR-
markers of drug-target interaction. 

1HHG�IRU�1HZ�%LRPDUNHUV

7KHUH�KDYH�EHHQ�D�QXPEHU�RI�DGYDQFHV� LQ� WKH� VHDUFK�RI�ELRPDUNHUV� IRU�$.Ζ��
many molecules have been investigated for this purpose. New biomarkers 
VKRXOG�EH�LQYHVWLJDWHG�EHFDXVH��FXUUHQW�EORRG�DQG�XULQH�DUH�FRQVHTXHQFHV�RI�
LQMXU\�UDWKHU�WKDQ�EHLQJ�PDUNHUV�RI�LQMXU\��$GGLWLRQDOO\��ZH�QHHG�QRYHO�ELRPDUN-
HUV�WR�GLDJQRVH�WKH�LQMXU\�EHIRUH�RUJDQ�IDLOXUH�DQG�PRQLWRU�WKH�H΍HFW�RI�WKHUDS\��
7KH�DEVHQFH�RI�VHQVLWLYH�DQG�VSHFLȴF�HDUO\�ELRPDUNHUV�RI�$.Ζ��QRW�RQO\�GHOD\V�
the diagnosis of AKI but also impairs the intervention strategies and clinical trial 
GHVLJQ��WKXV� LPSDLU�WKH� LQYHQWLRQ�RI�QHZ�WKHUDSLHV��:H�DOVR�QHHG�ELRPDUNHUV�
IRU�GHWHUPLQLQJ�WKH�SODFH�RI�LQMXU\�LQ�WKH�NLGQH\��W\SH�RI�LQMXU\��SUHUHQDO��UHQDO��
SRVWUHQDO���HWLRORJ\�RI�WKH�LQMXU\��DQG�GL΍HUHQFLDWH�EHWZHHQ�W\SHV�RI�LQMXU\��

An ideal renal biomarker should�� ����SURYLGH� LQIRUPDWLRQ�DERYH�WKDW� WUDGLWLRQDO�
FOLQLFDO� HYDOXDWLRQ� DQG� LQYHVWLJDWLRQ�� ���� EH� QRQ�LQYDVLYH�� XVLQJ� HDVLO\� DFFHVVL-
EOH�VDPSOHV������SURYLGH�UHVXOWV�UDSLGO\������EH�VHQVLWLYH�DQG�VSHFLȴF�WR�$.Ζ������
KDYH�VSHFLȴF�FXWR΍�YDOXHV�WR�GLVWLQJXLVK�EHWZHHQ�QRUPDO�DQG�DEQRUPDO�UHQDO�
IXQFWLRQ������JLYH�LQIRUPDWLRQ�DERXW�WKH�VWDJH�DQG�VHYHULW\�RI�LQMXU\������SURYLGH�
LQIRUPDWLRQ�DERXW�WKH�HWLRORJ\�RI�$.Ζ������GL΍HUHQFLDWH�EHWZHHQ�$.Ζ�DQG�FKURQLF�
NLGQH\�GLVHDVH������EH�VSHFLȴF�IRU�UHQDO�LQMXU\�LQ�WKH�SUHVHQFH�RI�RWKHU�RUJDQ�G\V-
IXQFWLRQV�������JLYH�VRPH�HVWLPDWH�RQ�WKH�WLPLQJ�RI�WKH�RQVHW�RI�UHQDO�LQMXU\�������
JXLGH�LQLWLDWLRQ�RI�WKHUDSLHV�DQG�PRQLWRU�WKH�UHVSRQVH�WR�WKHUDSLHV�������KHOS�WR�
determine the prognosis of the illness. 

6HDUFK�IRU�D�QHZ�UHQDO�ELRPDUNHU�LV�D�FKDOOHQJH������(WLRORJLHV�WKDW�FDXVH�$.Ζ�DUH�
PXOWLIDFWRULDO������'L΍HUHQW�FDXVHV�RI�$.Ζ��H΍HFW�GL΍HUHQW�ORFDWLRQV�LQ�WKH�QHSK-
URQ������'L΍HUHQW�ELRPDUNHUV�DUH�VHFUHWHG�IURP�GL΍HUHQW�ORFDWLRQV�RI�QHSKURQ��



122

Orthopedic Anaesthesia and Intensive Care

DQG�DOVR�LQ�GL΍HUHQW�FRQFHQWUDWLRQV������$JH��FRPRUELGLWLHV��LQȵDPPDWLRQ��GLD-
EHWHV�DQG�GL΍HUHQW�PHGLFDO�FRQGLWLRQV�H΍HFW�ELRPDUNHUV�GL΍HUHQWO\��

0DQ\� GL΍HUHQW� ELRPDUNHUV� VSHFLȴF� IRU� RQH� RU� PRUH� GL΍HUHQW� VWDJHV� RI� NLG-
QH\�IDLOXUH�DUH�H[DPLQHG��$OVR��VRPH�DUH�PRUH�VSHFLȴF�IRU�GL΍HUHQW�SODFHV�RI�
QHSKURQDO� LQMXU\��6R��WKH\�DUH�QRW�HDV\�WR�LQWHUSUHW��7KH\�DUH�QRW�VSHFLȴF��QRW�
RQO\� IRU�GL΍HUHQW�GLVHDVH�VWDWHV�EXW�DOVR�QRW� VSHFLȴF� IRU�SODFHV�RI�QHSKURQDO�
LQMXU\��$V�ZHOO�DV� WKHVH��VRPH�PD\�EH�VSHFLȴF� IRU�XULQH��DQG�VRPH�IRU�VHUXP�
measurements. 

6HUXP�&UHDWLQLQH��V&U��

Creatinine has been used as a biomarker of AKI for many years despite its many 
shortcomings. It is a small molecule of 11 daltons. It is generated in the muscle 
and is distributed throughout the body water. Creatinine is not a sensitive or 
VSHFLȴF�ELRPDUNHU�EXW�KDV�EHHQ�XVHG�DV�D�ELRPDUNHU�RI�$.Ζ� VLQFH�����ȇV�� ΖWV�
SURGXFWLRQ� LV�KLJKO\�YDULDEOH�ZLWK�DJH��JHQGHU��PHDW� LQWDNH��PXVFOH�PDVV�DQG�
GLVHDVHV��$OVR�� LWV� VWDWLF�PHDVXUH�GRHV�QRW�GHPRQVWUDWH� UHDO�WLPH� FKDQJHV� LQ�
JORPHUXODU�ȴOWUDWLRQ�UDWH��*)5���ΖW�LV�QRW�D�VHQVLWYH�PDUNHU�RI�LQMXU\�EHFDXVH�LW�
GRHV�QRW� ULVH�XQWLO� VLJQLȴFDQW�NLGQH\�GDPDJH�RFFXUV��$V�ZHOO�DV� WKDW��GUXJ�LQ-
duced increase in tubular secretion of creatinine might lead to underestimation 
RI�*5)��$GGLWLRQDOO\��FUHDWLQLQH�OHYHOV�PD\�ULVH�LQ�SUHUHQDO�D]RWHPLD�ZLWKRXW�WX-
EXODU�LQMXU\��6R��%81�DQG�FUHDWLQLQH�DUH�QRW�PHWULFV�RI�WXEXODU�LQMXU\��EXW�UDWKHU�
UHȵHFW�IXQFWLRQDO�FKDQJHV��

1HXWURSKLO�*HODWLQDVH�$VVRFLDWHG�/LSRFDOLQ��1*$/��

1*$/�LV�D�SURWHLQ�RI����N'D�ZKLFK�LV�VHFUHWHG�IURP�GL΍HUHQW�HSLWKHOLDO�FHOOV�DQG�
leukocytes. It is secreted profusely from renal tubules after ischemic injury and 
ȴUVW�GHFHWHG� LQ�XULQH�� ΖW� LV�FODLPHG�WR�SUHGLFW�$.Ζ�EHIRUH�UHQDO� IXQFWLRQV�KDYH�
been deteriorated both in patients applying to emergency departments and in 
SDWLHQWV�ZLWK�FRQWUDVW�QHSKURSDWK\������KRXUVEHIRUH�WKH�G\VIXQFWLRQ��+RZHYHU��
WKHUH�DUH�SUREOHPV�WKDW�LPSHGH�LWV�URXWLQH�XVH��ΖW�KDV�QR�YHU\�ZHOO�DFFHSWHG�FXW�
R΍�YDOXH�WR�GLDJQRVH�$.Ζ�DQG�LW�LV�QRW�VSHFLȴF�NLGQH\�LQMXU\��ΖW�FDQ�EH�VHFUHWHG�
HSLWKHOLDO�FHOOV�DQG�QHXWURSKLOOV�ZLWKRXW�$.Ζ��&RQVHTXHQWO\��LQ�PDQ\�FRQGLWLRQV�
OLNH�Ζ&8�SDWLHQWV��LQ�SDWLHQWV�ZLWK�VHSVLV��LQ�DFXWH�SDQFUHDWLWLV��LQ�DFXWH�FRURQDU\�
V\QGURPH��LQ�&23'�H[DUFHUEDWLRQV�DQG�LQ�PDQ\�FOLQLFDO�FRQGLWLRQV�VHUXP�1*$/�
levels may increase leading false positive results. 

ΖQWHUOHXNLQ�����Ζ/�����

Ζ/���� LV�D�SURLQȵDPPDWRU\�F\WRNLQH�RI����N'D�ZKLFK�SOD\V�D�UROH� LPPXQH�UH-
VSRQVH��ΖW�LV�SURGXFHG�E\�UHQDO�WXEXODU�FHOOV��NHUDWLQRF\WHV��RVWHREODVWV��LQWHVWL-
QDO�HSLWKHOLDO�FHOOV��DQG�PDFURSKDJHV��Ζ/����KDV�DQ�DFWLYH�UROH�LQ�PDQ\�UHQDO�GLV-
HDVH�SURFHVVHV�VXFK�DV�DSRSWRVLV��LVFKHPLD�UHSHUIXVLRQ��DOORJUDIW�UHMHFWLRQ��DQG�
PDOLJQDQF\�� ΖQ�H[SHULPHQWDO�VWXGLHV�� LWV� OHYHOV�KDYH�EHHQ�GHPRQVWUDWHG�WR�EH�
increased in AKI. IL-18 is especially measured in urine. It is not increased in uri-
QDU\�LQIHFWLRQV��FKURQLF�UHQDO�IDLOXUH��DQG�&$%*�SDWLHQWV�ZLWKRXW�NLGQH\�LQMXU\��
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&\VWDWLQ�&

&\VWDWLQ�&�LV�D����N'D�SURWHLQDVH�LQKLELWRU�SURWHLQ��ΖQ�KHDOWK\�SUR[LPDO�WXEXODU�
FHOOV�LW�LV�FRPSOHWHO\�UHDEVRUEHG�DQG�FRPSOHWHO\�EURNHQ�GRZQ��6R��LQ�XQGHU�QRU-
mal conditions it is found in urine in minimal concentrations. Urinary levels of 
&\VWDWLQ�&�ZLOO�LQFUHDVH�ZKHQ�WKH�UHDEVRUWLRQ�FDSDFLW\�RI�SUR[LPDO�WXEXODU�FHOOV�
decrease. Urinary Cystatin C is more sentive than serum Cystatin C. It is a good 
marker of dialysis requirement in ICU patients with AKI. In septic patients it is a 
good predictive measure of AKI. 

Serum Cystatin C is believed to be a marker of kidney function and in some stud-
LHV��D�!����LQFUHDVH�LQ�VHUXP�&\VWDWLQ�&�ZDV�VKRZQ�WR�SUHGLFW�$.Ζ��+RZHYHU��UH-
FHQW�VWXGLHV�GHPRQVWUDWHG�LW�KDV�QR�EHQHȴW�RYHU�VHUXP�FUHDWLQLQH�RU�%81�DV�D�
predictor. It can be used to monitor GFR at the later stage ICU patients. 

.LGQH\�ΖQMXU\�0ROHFXOH����.Ζ0����

KIM-1 is a type I cell membrane gylcoprotein. It has a cleavable ectodomain at 
the apical membrane of dilated tubules in acute and chronic kidney injury. In an-
LPDO�VWXGLHV�XULQDU\�.Ζ0���KDV�SURYHQ�WR�EH�D�KLJKO\�VHQVLWLYH�DQG�VSHFLȴF�PDUN-
HU�RI�NLGQH\�LQMXU\��KRZHYHU��LW�ZDV�QRW�SURYHQ�WR�GR�EHWWHU�WKDQ�V&U�LQ�SUHGLFWLRQ�
of renal replacement therapies and death. It is an early urinary biomarker of AKI 
in ischemic and cysplatin induced injury in rats. 

/LYHU�)DWW\�$FLG�%LQGLQJ�3URWHLQ��/�)$%3��

)$%3ȇV�DUH�SURWHLQV� WKDW�DUH�H[SUHVVHG� LQ� VHYHUDO� IRUPV� LQ�PDQ\� WLVVXHV�� /LY-
HU�W\SH�RU�/�)$%3��/)$%3���LV�D����N'D�SURWHLQ�H[SUHVVHG�SUR[LPDO�WXEXOH��DQG�
+�)$%3�RU�)$%3��LV�H[SUHVVHG�LQ�GLVWDO�WXEXOH�FHOOV��ΖQ�URGHQWV�/�)$%3�LV�VHFUHWHG�
during ischemia/reperfusion injury and stress in the urine. L-FABP increase in 
XULQH���KRXUVDIWHU�FDUGLDF�VXUJHU\�LV�NQRZQ�WR�EH�D�ULVN�IDFWRU�IRU�$.Ζ��ΖW�LV�RQH�
RI�WKH�ELRPDUNHUV�WKDW�DUH�VSHFLȴF�IRU�$.Ζ�DIWHU�FDUGLDF�VXUJHU\��VHUXP�XULQDU\�
1*$/��XULQDU\�Ζ/�����.Ζ0����/�)$%3���+RZHYHU��WKH�OHYHOV�RI�XULQDU\�/�)$%3�PD\�
EH�LQȵXHQFHG�E\�D�QXPEHU�RI�FRQGLWLRQV�OLNH�SUH�H[LVWLQJ�UHQDO�GLVHDVH��HDUO\�GL-
DEHWLF�QHSKURSDWK\��QRQ�GLDEHWLF�FKURQLF�NLGQH\�GLVHDVH��SRO\F\VWLF�NLGHQ\�GLV-
HDVH��DQG�LGLRSDWKLF�IRFDO�JORPHUXORVFOHURVLV��

1�$FHW\O�ſ�JOXFRVDPLQLGDVH��1$*��

1$*� LV�D�����N'D�SUR[LPDO� WXEXODU�EUXVK�ERUGHU� O\VRVRPDO�HQ]\PH�� WKDW�ZLOO�
appear in the urine during tubular injury. NAG levels in the urine are elevated 
GXULQJ�WR[LQ�DQG�VRPH�QRQ�WR[LQ�LQGXFHG�NLGQH\�LQMXULHV��ΖQ�DGXOW�Ζ&8�SDWLHQV�LW�
FDQ�SUHGLFW�$.Ζ����KU�Ȃ���GD\V�EHIRUH�V&U��+RZHYHU��LW�FDQ�JLYH�IDOVH�SRVLWLYH�UH-
VXOWV�LQ�UKHXPDWRLG�DUWKULWLV��K\SHUWK\URLGLVP��DQG�DOWHUHG�JOXFRVH�LQWROHUDQFH��

ſ��0LFURJOREXOLQ

ſ��0LFURJOREXOLQ�LV�D�������N'D�SURWHLQ�H[SUHVVHG�RQ�WKH�VXUIDFH�RI�WKH�QXFOH-
DWHG�FHOOV�� ΖW� LV�ȴOWHUHG�DQG�FRPSOHWHO\�UHDEVRUEHG�DQG�FDWDEROL]HG�E\�QRUPDO�
SUR[LPDO�WXEXOH��$Q\�LQVXOW�WR�WKH�SUR[LPDO�WXEXOH�ZLOO�OHDG�WR�LQFUHDVHG�XULQDU\�
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ſ��0LFURJOREXOLQ��6HUXP�OHYHOV��RQ�WKH�RWKHU�KDQG��VKRXOG�FDUHIXOO\�LQWHUSUHWHG�
because the levels may be altered with some diseases. A major drawback of 
ſ��0LFURJOREXOLQ�LV�LWV�LQVWDELOLW\�LQ�XULQH�DW�URRP�WHPSHUDWXUH�ZKHQ�WKH�S+�LV�
lower than 5. 5. 

ž��0LFURJOREXOLQ

ž��0LFURJOREXOLQ� LV� D� JO\FRSURWHLQ� RI� ������ N'D� V\QWKHVL]HG� E\� WKH� OLYHU� DQG�
IUHHO\�ȴOWHUHG�DW�WKH�JORPHUXOXV��DQG�FRPSOHWHO\�UHDEVRUEHG�DQG�FDWDEROL]HG�E\�
WKH�SUR[LPDO�WXEXOH��ž��0LFURJOREXOLQ�LV�D�PRUH�VWDEOH�PROHFXOH�LQ�XULQH�ZKLFK�
makes it more acceptable biomarker. It is speculated that urinary Cystatin C and 
ž��0LFURJOREXOLQ�KDYH�WKH�KLJKHVW�DELOLW\�WR�SUHGLFW�QHHG�IRU�UHQDO�UHSODFHPHQW�
WKHUDS\��+RZHYHU��ž��0LFURJOREXOLQ�KDYH�DOWHUHG�VHUXP�OHYHOV�ZLWK�DJH��JHQGHU��
FOLQLFDO�FRQGLWLRQV�OLNH�+Ζ9��XOFHUDWLYH�FROLWLV��PRRG�GLVRUGHUV��OLYHU�GLVHDVHV��$OVR�
lack of its international stadart is another handicap. 

%LRPDUNHU�&RPELQDWLRQV

NGAL is the one which draws most attention in all of the biomarkers mentioned 
DERYH��+RZHYHU��WKHUH�LV�QR�LGHDO�ELRPDUNHU��0RVW�ZLVH�DQG�SUDFWLFDO�ZD\�RI�GH-
WHUPLQLQJ�WKH�GHYHORSPHQW�RI�$.Ζ��GL΍HUHQFLDWLQJ�EHWZHHQ�WKH�W\SHV�RI�$.Ζ�DQG�
SUHGLFWLQJ�WKH�SURJQRVLV��PLJKW�EH�WR�XVH�WKHP�LQ�FRPELQDWLRQV��*URXSLQJ�WKHP�
DV�D�VHW�RI�Ȋ$.Ζ�SDQHOȋ�PD\�EH�WKH�EHVW�ZD\�WR�JHW�PRVW�RI�WKHP��

&UHDWLQLQH��DOWKRXJK�KDV�PDQ\�GLVDGYDQWDJHV��VWLOO�FDUULHV�LWV�LPSRUWDQFH�DV�WKH�
SUDFWLFDO��HDV\�WR�XVH��FKHDS��DQG�UHSHDWDEOH�WHVW��$OWKRXJK�PDQ\�UHVHDUFK�KDV�
EHHQ�JRLQJ�RQ��IXUWKHU�UHVHDUFK�VKRXOG�EH�FDUULHG�RXW�ȊLQ�WKH�search for a kidney 
troponin!”

5HIHUHQFHV�

1. 0DUWHQVVRQ�-��0DUWOLQJ�&5��%HOO�0��1RYHO�ELRPDUNHUV�RI�DFXWH�NLGQH\�LQMXU\�DQG�IDLO-
XUH��FOLQLFDO�DSSOLFDELOLW\��%U�-�$QDHVWK�������������������������

2. $OJH�-/��$UWKXU�-0��%LRPDUNHVU�RI�$.Ζ��$�UHYLHZ�RI�PHFKDQLVWLF�UHOHYDQFH�DQG�SRWHQ-
tial therapeutic implications. 

3. %RQYHQWUH�-9��6DEELVVHWWL�9��$FXWH�NLGQH\�LQMXU\��ELRPDUNHUV�IURP�EHQFK�WR�EHGVLGH��
ΖQ�+LPPHOIDUE�-��6D\HJK�0+���HGV����&KURQLF�NLGQH\�GLVHDVH��GLDO\VLV�DQG�WUDQVSODQ-
WDWLRQ���rd��HG��6DXQGHUV�(OVHYLHU��3KLOHGHOSKLD��������SS�����������

��� &KHQ� /;�� .R\QHU� -/�� %LRPDUNHUV� LQ� DFXWH� NLGQH\� LQMXU\�� &ULW� &DUH� &OLQ� ������ ����
���������

5. %HOORPR�5��.HOOXP�-$��5RQFR�&��$FXWH�NLGQH\�LQMXU\��/DQFHW���������������������
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326723(5$7Ζ9(�&2*1Ζ7Ζ9(�'<6)81&7Ζ21� 
IN ELDRLY PATIENTS

7URMLN�7��6KRVKROFKHYD�0��5LVWRYVNL�6��6WRMDQRYD�6

3+Ζ�8QLYHUVLW\�&OLQLF�IRU�VXUJLFDO�GLVHDVHV�ȋ�6W�1DXP�2KULGVNL�Ȋ� 
6NRSMH�5��0DNHGRQLMD

Introduction: Postoperative cognitive dysfunction (POCD) and delirium (POD) 
are topics of special importance in the geriatric surgical population. They are 
VHSDUDWH�HQWLWLHV�DQG�bDOWKRXJK�WKH\�DUH�QRW�OLPLWHG�WR�JHULDWULF�SDWLHQWV��WKH�LQ-
cidence and impact of both are more profound in geriatric patients. 3RVWRSHUD�
WLYH�FRJQLWLYH�G\VIXQFWLRQ��32&') refers to problems in thinking and memory 
DIWHU�VXUJHU\��32&'�LV�QRW�UHFRJQL]HG�\HW�LQ�WKH�ΖQWHUQDWLRQDO�&ODVVLȴFDWLRQ�RI�
Diseases and is not listed as a diagnosis in the Diagnostic and Statistical Manual. 
The term POCD is used to represent a decline in a variety of neuropsychologi-
FDO�GRPDLQV�LQFOXGLQJ�PHPRU\��H[HFXWLYH�IXQFWLRQLQJ��DQG�VSHHG�RI�SURFHVVLQJ��
32&'�GHȴQLWLRQ��D�VSHFWUXP�RI�SRVWRSHUDWLYH�FHQWUDO�QHUYRXV�V\VWHP��&16��G\V-
IXQFWLRQ�ERWK�DFXWH�DQG�SHUVLVWHQW�LQFOXGLQJ�EUDLQ�GHDWK��VWURNH��VXEWOH�QHXUR-
ORJLF�VLJQV�DQG�QHXURSV\FKRORJLFDO�LPSDLUPHQW��ȋ�����

POCD should be distinguished from delirium or dementia. 

'L΍HUHQFHV��'HOLULXP�GHVFULEHV�DQ�DFXWH�FRQIXVLRQDO�VWDWH�IHDWXULQJ�GLVWXUEDQF-
HV�LQ�DWWHQWLRQ�DQG�GHFUHDVHG�DZDUHQHVV�RI�WKH�HQYLURQPHQW��b'HOLULXP�V\PS-
WRPV�ȵXFWXDWH�GXULQJ�WKH�FRXUVH�RI�WKH�GD\��DQG�WKH�SDWLHQW�RIWHQ�LV�GLVRULHQWHG��
ΖQ�DGGLWLRQ��KDOOXFLQDWLRQV�DQG�LQDSSURSULDWH�FRPPXQLFDWLRQ�RU�EHKDYLRU�PD\�
EH�REVHUYHG�LQ�WKH�SUHVHQFH�RI�GHOLULXP��ΖQ�FRQWUDVW��D�W\SLFDO�SDWLHQW�ZLWK�32&'�
LV�RULHQWHG�EXW�H[KLELWV�VLJQLȴFDQW�GHFOLQHV�IURP�KLV�RU�KHU�RZQ�EDVHOLQH�OHYHO�RI�
performance on one or more neuropsychological domains. (2) 

The mechaniss leading to cognitive impairment after anesthesia and surgery 
DUH�QRW�\HW�IXOO\�FOHDU��7KH�ȴQGLQJV�RI�DQLPDO�H[SHULPHQWV�VXJJHVW�DQ�LPSRUW-
ant role for the immune response to surgery. Terrando et al (3) showed that a 
SHULSKHUDO� VXUJLFDO�SURFHGXUH� LQ�PLFH�DFWLYDWHV� WKH� LQȵDPPDWRU\�71)ž�1)�"%�
VLJQDO�FDVFDGHV��OHDGLQJ�WR�WKH�UHOHDVH�RI�F\WRNLQHV�WKDW�LPSDLU�WKH�LQWHJULW\�RI�
WKH�EORRGȂEUDLQ�EDUULHU��ΖQ�WXUQ��PDFURSKDJHV�FDQ�PLJUDWH�PRUH�HDVLO\�LQWR�WKH�
KLSSRFDPSXV��ZLWK� HQVXLQJ�PHPRU\� LPSDLUPHQW�� &RJQLWLYH� IXQFWLRQ� UHPDLQV�
XQLPSDLUHG�LI�WKLV�PHFKDQLVP�LV�EORFNHG�E\�WKH�DFWLYDWLRQ�RI�DQWL�LQȵDPPDWR-
U\�FKROLQHUJLF�VLJQDO�FDVFDGHV�WR�SUHYHQW�SUR�LQȵDPPDWRU\�F\WRNLQH�VHFUHWLRQ��
&HUWDLQ�SHUVRQV�PD\�EH�JHQHWLFDOO\�PRUH�VXVFHSWLEOH� WR�DQHVWKHWLF�H΍HFWV�� ΖQ�
WKLV�UHJDUG�WKH�DSROLSRSURWHLQ�(��$SR(��Ƃ��DOOHOH�KDV�EHHQ�WKH�IRFXV�RI�DWWHQWLRQ�
DV�LW�LV�QRW�RQO\�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�IRU�$O]KHLPHUȇV�GLVHDVH��EXW�DOVR�
worse outcome after cerebral injury and accelerated cognitive decline in normal 
elderly
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5XQGVKDJHQ��Ζ'WVFK�$U]WHEO�ΖQW�������)HE

&RJQLWLYH�HYDOXDWLRQ��

Reasoning: bDVVHVVHG�E\�D�PXOWLSOH�FKRLFH�WDVN�UHTXLULQJ�FRPSOHWLRQ�RI�D�ORJLFDO�
YLVXDO�VHULHV�ZLWK�LQFUHDVLQJO\�FRPSOH[�GHFLVLRQ�UXOHV

Attention: b PHDVXUHG� E\� UHVSRQVH� WLPH� RQ� D� GXDO� WDVN� �VLPXOWDQHRXV� YLVXDO�
selection and counting of auditory stimuli) 

Primary memory: bDVVHVVHG�E\� LPPHGLDWH�UHFDOO�RI�D� OLVW�RI�ILUVW�QDPHV��YHUEDO�
memory) and recall of a trail traced on the computer screen (visuospatial 
memory) 

Secondary verbal and visual memory: b PHDVXUHG� E\� GHOD\HG� UHFDOO� RI� SURSHU�
names with and without semantic and phonetic cueing and delayed recall of 
faces associated with the proper names and recall of two narratives – one with a 
logical sequence and the other a description requiring visual recall

Implicit memory: b WLPH�WDNHQ�WR�UHFRJQL]H� WKH�SUHYLRXVO\� OHDUQW�SURSHU�QDPHV�
DQG�GLVWUDFWRUV�SURJUHVVLYHO\�EXLOW�XS�E\�UDQGRP�SL[HOV�RQ�WKH�FRPSXWHU�VFUHHQ

Visuospatial ability: bPHDVXUHG�E\�WKH�QXPEHU�RI�HOHPHQWV�FRUUHFW�LQ�WKH�FRS\LQJ�
RI�FRPSOH[�PHDQLQJIXO�DQG�PHDQLQJOHVV�ILJXUHV

Language: bDVVHVVHG�E\�REMHFW�QDPLQJ�DQG�YHUEDO�IOXHQF\��
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5LVN�IDFWRUV��.OLQH�HW�DO������VWXGLHG�32&'�LQ�WKH�FRQWH[W�RI�D�ORQJLWXGLQDO�VWXG\�
on the development and course of Alzheimer’s disease. They asked whether sur-
JHU\�LQȵXHQFHV�WKH�FRXUVH�RI�GHPHQWLD��05Ζ�VFDQV�UHYHDOHG�WKDW���Ȃ��PRQWKV�DI-
WHU�VXUJHU\��WKH�YROXPH�RI�WKH�FHUHEUDO�JUD\�PDWWHU�ZDV�ORZHU��DWURSKLF�FKDQJHV�
ZHUH�SUHVHQW�LQ�WKH�KLSSRFDPSXV��DQG�WKH�ODWHUDO�YHQWULFOHV�ZHUH�ODUJHU��3RVWRS-
erative cognitive function was especially impaired in patients who had already 
KDG�D�PLOG��VXEFOLQLFDO�FRJQLWLYH�LPSDLUPHQW�EHIRUH�VXUJHU\��7KH�GL΍HUHQFH�EH-
tween patients who had and had not undergone surgery disappeared over time 
as dementia progressed in both groups. 

$OFRKRO�DEXVH�DQG�DQ�DQ[LRXV��GHSUHVVHG�EDVDO�PRRG�KDYH�EHHQ�LGHQWLȴHG�DV�
IXUWKHU�ULVN� IDFWRUV� IRU�32&'�� ΖQ�D�UDQGRPL]HG�WULDO��+XGHW]�HW�DO�� �����VKRZHG�
that patients with a history of alcohol abuse had worse cognitive impairment af-
WHU�VXUJHU\�WKDQ�SDWLHQWV�ZLWK�QR�VXFK�KLVWRU\��HYHQ�LI�WKH\�VWRSSHG�GULQNLQJ�IRU�
ȴYH�ZHHNV�SUHRSHUDWLYHO\��WKHVH�SDWLHQWV�DOVR�KDG�ZRUVH�FRJQLWLYH�LPSDLUPHQW�
WKDQ�SDWLHQWV�ZKR�GLG�QRW�XQGHUJR�VXUJHU\��ZKHWKHU�RU�QRW�WKH\�KDG�D�KLVWRU\�
of alcohol abuse A low educational level is a further risk factor for POCD. It is 
SUHVXPHG�WKDW�WKHUH�DUH�JHQHWLF�SUHGLVSRVLQJ�IDFWRUV�DV�ZHOO��$GYDQFHG�DJH��DF-
FRPSDQ\LQJ�FHUHEURYDVFXODU�GLVHDVH��DQG�H[WHQVLYH�VXUJHU\�DOO�LQFUHDVH�WKH�ULVN�
of POCD. Cognitive impairment is a leading manifestation of disturbed homeo-
stasis. The same is true of tight intraoperative management of homeostasis to 
NHHS�WKH�SDWLHQW�LQ�ȵXLG��HOHFWURO\WH��DQG�JO\FHPLF�EDODQFH��/RQJLWXGLQDO�VWXGLHV�
have clearly shown that inadequate glycemic control impairs cognitive function. 
��&DUGLRYDVFXODU��UHVSLUDWRU\��KHSDWLF��DQG�UHQDO�LQVXɝFLHQF\�DUH�DOO�DVVRFLDWHG�
with impaired brain performance. It is theoretically obvious that an adequate 
LQWUDRSHUDWLYH�R[\JHQ�VXSSO\ for all vital organs is essential if postoperative 
FHUHEUDO�G\VIXQFWLRQ�LV�WR�EH�DYRLGHG��7KHVH�LQFOXGH�SHULRSHUDWLYH�K\SR[DHPLD�
DQG�LVFKDHPLD��+RZHYHU��WKHVH�YDULDEOHV�DV�PHDVXUHG�E\�SXOVH�R[LPHWU\�DQG�DU-
terial pressure ZHUH�QRW�IRXQG�WR�EH�VLJQLȴFDQW by the ISPOCD group (6). b7KLV�
surprising result may become somewhat more comprehensible in future studies 
LQYROYLQJ�FHUHEUDO�R[LPHWU\��5HJLRQDO�R[\JHQ�VDWXUDWLRQ��U62���PRQLWRULQJ�V\V-
WHPVSHUPLW�WKH�FRQWLQXRXV�QRQLQYDVLYH�PHDVXUHPHQW�RI�FHUHEUDO�UHJLRQDOR[\-
JHQ�EDODQFH�ZLWKLQ�WKH�IURQWDO�FHUHEUDO�FRUWH[��7KLV�WHFKQRORJ\�R΍HUV�DGGLWLRQDO�
LQVLJKWV� LQWRSDWLHQW�FOLQLFDO�VWDWXV��KRZHYHU��WKH�QRYHOW\�RI�WKH�WHFKQRORJ\DOVR�
makes it imperative for clinicians to review importantsituations and limitations 
WKDW�PD\�LQȵXHQFH�U62��&RPSDUHG�ZLWK�RWKHU�R[LPHWULF�WHFKQRORJLHV�VXFK�DV�
DUWHULDO� �6D2��� DQG� MXJXODU� YHQRXV� �6MY2��� R[\JHQ� VDWXUDWLRQ�� YHULȴFDWLRQ� RI�
brain rSO2 accuracy remains technicallychallenging. Although there have been 
ODERUDWRU\�VWXGLHV�ZKLFK�VXJJHVW�WKDW�JHQHUDO�DQDHVWKHWLF�DJHQWV�KDYH�WR[LF�HI-
IHFWV�RQ�WKH�&16��WKLV�H΍HFW�LV�OHVV�HYLGHQW�LQ�FOLQLFDO�VWXGLHV��ΖQWHUHVWLQJO\��FKRLFH�
RI�DQDHVWKHVLD��JHQHUDObvsbUHJLRQDO��KDV�QRW�EHHQ�IRXQG�WR�EH�VLJQLILFDQW��(7) 

3UHYHQWLRQ��$V�D�UXOH��WKH�VKRUWHU�WKH�GXUDWLRQ�RI�DFWLRQ�RI�WKH�DQHVWKHWLF�DJHQW��
the shorter the duration of cognitive impairment in the immediate postopera-
tive period. Patients are now often premedicated with a sedative that impairs 
PHPRU\�� H�� J�� ��PLGD]RODP�� WKLV� SUDFWLFH� VKRXOG� EH� FULWLFDOO\� UHDVVHVVHG�� ΖQ� D�
FOLQLFDO�VWXG\��WKH�DXWKRU�IRXQG�PHDVXUDEOH�PHPRU\�LPSDLUPHQW�RQH�GD\�DIWHU�
surgery in patients who had been premedicated with midazolam and had then 
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undergone 1–2 hours of general anesthesia with propofol and remifentanil (7). 
Cognitive impairment is clearly incompatible with the modern fast-track con-
cepts of perioperative management that are supposed to enable the patient to 
cooperate actively in the early postoperative period. 

Conclusion There are not measuring instrumentsfor cognitive performance dys-
IXQFWLRQ�DV�SDUW�RI�URXWLQH�FOLQLFDO�SUDFWLFH��EHFDXVH�VXFK�LQVWUXPHQWV�DUH�WLPH�
DQG�ODERU�LQWHQVLYH��32&'�LV�YDULRXVO\�GHȴQHG�+HWHURJHQHRXV�SDWLHQW�JURXSV��
GL΍HUHQW�WHVWLQJ�PHWKRGV��DQG�GL΍HUHQW�VWXG\�GHVLJQV�PDNH�LW�GLɝFXOW�WR�JHQ-
HUDOL]H� IURP� WKH� VWXG\�ȴQGLQJV� WKDW� DUH� DYDLODEOH�� ΖW�ZRXOG�EH�GHVLUDEOH� IRU�
SV\FKRPHWULF�WHVW�EDWWHULHV�WR�EH�GHYHORSHG�WKDW�FRXOG�EH�LPSOHPHQWHG�LQ�
URXWLQH�FOLQLFDO�SUDFWLFH��)XUWKHU�UHVHDUFK�FRXOG�DOVR�GHWHUPLQH�WKH�H[WHQW�WR�
ZKLFK�FRJQLWLYH� WUDLQLQJ�PLJKW�SURPRWH�FRJQLWLYH�SHUIRUPDQFH��SDUWLFXODUO\� LQ�
HOGHUO\�SDWLHQWV��DQG�WKHUHE\�HQDEOH�SDWLHQWV�WR�HQMR\�D�PRUH�UDSLG�UHFRYHU\�DQG�
a better quality of life after anesthesia and surgery. 
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&$5'Ζ$&�5Ζ6.�$66(660(17�2)�*(5Ζ$75Ζ&�3$7Ζ(17�
6&+('8/('�)25�257+23('Ζ&�685*(5<

-DQNRYLÉ�-�5������0DUNRYLÉ�'1

1�&HQWHU�IRU�DQHVWKHVLRORJ\��UHDQLPDWRORJ\�DQG�LQWHQVLYH�WKHUDS\��&OLQLFDO�
FHQWHU�LQ�1Lģ��6HUELD 
��'HSDUWPHQW�IRU�DQHVWKHVLRORJ\�DQG�UHDQLPDWRORJ\��0HGLFDO�VFKRRO��
8QLYHUVLW\�LQ�1Lģ��6HUELD

Ζ1752'8&7Ζ21

$V� WKH� SRSXODWLRQ� DJHV�� WKHUH� LV� D� KLJK� LQFLGHQFH� RI� FDUGLRYDVFXODU� GLVHDVHV�
�&9'��RQVHW�GXH�WR�LQFUHDVLQJ�EXUGHQ�RI�LGHQWLȴHG�ULVN�IDFWRUV�DQG�ERG\ȇV�OHVV-
HU�DELOLW\� WR�FRSH�ZLWK�WKHP��7KH� LQFLGHQFH�RI�GLDEHWHV��K\SHUWHQVLRQ�DQG� OHIW�
ventricular hypertrophy increases after 65 years of age. The risk of perioper-
DWLYH�FRPSOLFDWLRQV�GHSHQGV�RI�SUHRSHUDWLYH�VWDWH�RI�WKH�SDWLHQW��FRPRUELGLW\�
DQG�XUJHQF\��H[WHQVLYHQHVV�� W\SH�DQG�GXUDWLRQ�RI� WKH�SURFHGXUH� �������� ΖQ� WKH�
HOGHUO\�SUHRSHUDWLYH�VWDWXV�FDQ�EH�HYDOXDWHG�LQLWLDOO\�E\�H[DPLQLQJ�WKH�SDWLHQWȇV�
KLVWRU\��SURYLGLQJ�WKH�LQWHUYLHZ�ZLWK�WKH�SDWLHQW�DQG�H[DPLQLQJ�WKH�SDWLHQW�DQG�
WKHQ� E\� XVLQJ� RWKHU�PHWKRGV� ����� 3RVWRSHUDWLYH� K\SHUWHQVLRQ�� DUUK\WPLD� DQG�
KHDUW�IDLOXUH�PDLQO\�RFFXUV�LQ�WKH�ȴUVW�WZR�SRVWRSHUDWLYH�GD\V��ZKLOH�WKH�ULVN�RI�
P\RFDUGLDO�LQIDUFWLRQ�ODVWV�IRU�ȴYH�WR�VL[�GD\V������7KH�IDFW�LV�WKDW�WKH�HOGHUO\�DUH�
undergoing surgery more often that the rest of the population. At the same time 
LW�LV�HVWLPDWHG�WKDW�����RI�PHQ�DQG�����RI�ZRPHQ�LQ�WKH�DJH�JURXS�������\HDUV�
KDYH�VRPH�W\SH�RI�&9'��$JH�SHU�VH�GRQW�KDYH�DQ\�SDUWLFXODU�VLJQLȴFDQFH�LQ�LQ-
creasing the risk of complication development. Far greater impact have urgency 
DQG�VLJQLȴFDQW�FDUGLDF��SXOPRQDU\�DQG�UHQDO�GLVHDVHV������

5Ζ6.�$66(660(7�%$6('�21�7+(�7<3(�2)�7+(�685*Ζ&$/�352&('85(�

6XUJLFDO� IDFWRUV� WKDW� LQȵXHQFH� WKH�FDUGLRYDVFXODU� ULVN�DUH�DVVRFLDWHG�ZLWK� WKH�
XUJHQF\��H[WHQVLYHQHVV�� W\SH�DQG�GXUDWLRQ�RI� WKH�SURFHGXUH��3UHRSHUDWLYH�DV-
VHVVPHQW�RI�EORRG�ORVV�DQG�ȵXLG�VKLIWV�DUH�DOVR�H[WUHPHO\�LPSRUWDQW������:KHQ�
LW�FRPHV�WR�RUWKRSHGLF�VXUJHULHV��KLS�VXUJHU\�LV�RQH�RI�WKH�KLJK�ULVN�RSHUDWLRQV�
ZKLFK�DUH�DVVRFLDWHG�ZLWK�VLJQLȴFDQW�PRUELGLW\�DQG�PRUWDOLW\��6XUJLFDO�UHFRP-
mendations suggest that the hip operation should be carried out as soon as 
SRVVLEOH��ZKLFK�OHDYHV�WKH�DQHVWKHVLRORJLVW�OHVV�WLPH�WR�DVVHVV�WKH�SDWLHQWȇV�SHU-
RSHUDWLYH�FRQGLWLRQ��:KLOH�WKLV�LV�QRW�D�SUREOHP�LQ�\RXQJ�SDWLHQWV��LW�LV�LPSRUWDQW�
to note that the hip fracture usually occurs in older people with a large number 
RI�SUH�H[LVWLQJ�GLVHDVH�ZKLFK�UHTXLUHV�DQ�DVVHVVPHQW�RI�D�JUHDW�QXPEHU�RI�VSH-
cialists (3). 

$FFRUGLQJ�WR�WKH�RɝFLDO�UHFRPPHQGDWLRQV�HVWLPDWHG�FDUGLRYDVFXODU�ULVN�RI�PD-
MRU�RUWKRSHGLF�VXUJHU\�LV�DERXW������IRU�WKH�RFFXUUHQFH�RI�FDUGLDF�HYHQWV�ZLWKLQ�
���GD\V��KRZHYHU��FOLQLFLDQV�KDYH�ZDUQHG�WKDW�WKHVH�UHFRPPHQGDWLRQV�DVVXPH�
that operations are subjected to relatively young and healthy patients (3). 
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Major joint replacement surgery (hip and knee) are associated with a high rate 
RI� SRVWRSHUDWLYH�PRUWDOLW\�� SDUWLFXODUO\� LQ� WKH� HOGHUO\� SDWLHQWV�ZLWK� VLJQLȴFDQW�
preoperative comorbidities. Several prospective studies have pointed to a lon-
JHU�VWD\�LQ�KRVSLWDO�DIWHU�WKLV�W\SH�RI�SURFHGXUHV������

5Ζ6.�$66(660(17�%$6('�21�7+(�3$7Ζ(17ȇ6�35(23(5$7Ζ9(�&21'Ζ7Ζ21�

People who develop CVD usually have more than one predisposing risk factors. 
$ERXW�����RI�FRURQDU\�HYHQWV�LQ�PHQ�DQG�����LQ�ZRPHQ�DUH�FDXVHG�E\�MRLQLQJ�
three or more risk factors (5). The most frequent causes of CVD are hyperten-
VLRQ��G\VOLSLGHPLD�� LPSDLUHG�JOXFRVH�WROHUDQFH�DQG�REHVLW\�� ΖQ�WKH�HOGHUO\�&9'�
are more common in women than in men (6). 

+\SHUWHQVLRQ�SUHYDOHQFH�LV�KLJK�DPRQJ�WKH�HOGHUO\��DQG�HVSHFLDOO\�LVRODWHG�V\V-
tolic hypertension which is a prelude to the development of coronary heart dis-
HDVH��VWURNH��KHDUW�IDLOXUH�DQG�SHULSKHUDO�DUWHULDO�GLVHDVH������

'\VOLSLGHPLD�UHSUHVHQWV�DQ�H[WUHPHO\�LPSRUWDQW�LWHP�LQ�WKH�DVVHVVPHQW�RI�FDU-
GLRYDVFXODU�ULVN�LQ�WKH�HOGHUO\��ZLWK�WKH�KLJKHVW�SRVVLELOLW\�RI�SUHGLFWLQJ�ULVN�XVLQJ�
relations of total cholesterol / HDL cholesterol. It has been shown that this rela-
WLRQVKLS�LV�HTXDWHG�ZLWK��XQWLO�UHFHQWO\�VXSHULRU��/'/���+'/�FKROHVWHURO�UDWLR������

'LDEHWHV�KDV�D�JUHDWHU�VLJQLȴFDQFH�LQ�ZRPHQ��DQG�WKLV�HOLPLQDWHV�WKH�DGYDQWDJH�
in relation to men. The most important entity represents insulin resistance syn-
drome which is promoted by abdominal obesity that has become so common 
LQ�WKH�HOGHUO\���������

ΖW�LV�EHOLHYHG�WKDW�DOO�RI�WKHVH�ULVN�IDFWRUV�FDQ�EH�PRGLȴHG�E\�FKDQJLQJ�WKH�OLIH-
VW\OH�RI�WKH�HOGHUO\�ZLWK�WKH�DLP�WR�EH�OHVV�VHGHQWDU\��FRQWURO�ZHLJKW��VWRS�VPRN-
ing and consume less fat and more fruits and vegetables (5). 

ΖQWHUSUHWDWLRQ�RI�WKH�GDWD�IURP�WKH�KLVWRU\�RI�WKH�GLVHDVH�LV�GLɝFXOW�EHFDXVH�RQH�
PXVW�WDNH�LQWR�DFFRXQW�WKH�KLJK�SUHYDOHQFH�RI�&9'�LQ�WKLV�DJH�JURXS��KLJK�PRU-
WDOLW\��FR�PRUELGLW\�DQG�QDWXUDO�VHOHFWLRQ��2WKHU�GLVHDVHV�WKDW�D�SHUVRQ�KDV�FDQ�
modify the connection between risk factors and coronary disease. 

$66(660(17�2)�)81&7Ζ21$/�&$3$&Ζ7<

Assessment of functional capacity is an important step in the preoperative as-
sessment of cardiovascular risk. It is measured in metabolic equivalents (MET) 
and one MET is equal to the basal metabolism level. The four METs correspond 
WR�FOLPELQJ�WZR�ȵLJKWV�RI�VWDLUV��ZKLOH����0(7V�FRUUHVSRQG�DFWLYLWLHV�LQ�PRUH�H[-
WUHPH�VSRUWV��VZLPPLQJ���)XQFWLRQDO�FDSDFLW\�EHORZ���0(7V�LQGLFDWHV�SRRU�IXQF-
tional capacity and can be considered to indicate a high risk of postoperative 
FDUGLDF�FRPSOLFDWLRQV��ΖI�WKH�IXQFWLRQDO�FDSDFLW\�LV�ORZ�RU�XQNQRZQ��WKH�FOLQLFLDQ�
is referred to the risk factors in combination with the type of operation with the 
aim to determine the postoperative risk (2). 



131

Orthopedic Anaesthesia and Intensive Care

Ζ1'Ζ&(6�2)�5Ζ6.�$66(660(17

Anesthesiologists could lead with clinical signs during the perioperative cardio-
YDVFXODU� ULVN� DVVHVVPHQW�� %\� WKH� \HDU� ����� WKHUH�ZHUH� ULVN� LQGLFHV� LQ� FOLQLFDO�
SUDFWLFH��VXJJHVWHG�E\�WKUHH�GL΍HUHQW�DXWKRUV��

Detsky et al. determined that the most accurate assessment of cardiovascular 
risk should take into account: a history of myocardial infarction (within the last 
��PRQWKV���WKH�SUHVHQFH�RI�XQVWDEOH�DQJLQD��WKH�SUHVHQFH�RI�SXOPRQDU\�HGHPD��
WKH�SUHVHQFH�RI�DRUWLF�VWHQRVLV��YDOYXODU�KHDUW�GLVHDVHV��DEQRUPDO�KHDUW�UK\WKP��
DV� ZHOO� DV� WKH� DVVHVVPHQW� RI� WKH� SDWLHQWȇV� JHQHUDO� FRQGLWLRQ� �32��� 3&2��� .��
+&2���%81��&UHDW��6*27��HWF�����W\SH�RI�WKH�VXUJHU\��HPHUJHQF\�RU�HOHFWLYH��DQG�
the patient’s agde (less than or more than 70). If the sum of the risk factors was 
����SRLQWV��LW�LQGLFDWHG�&ODVV�Ζ��RU����RI�WKH�ULVN�IRU�FRPSOLFDWLRQV�GHYHORSPHQW��
:KLOH�WKH�VXP�RI�SRLQWV�IURP��������SRLQWV�LQGLFDWHG�&ODVV�Ζ9��RU�D������FKDQFH�
of complications development (2). 

Goldman suggested that during preoperative preparation a special attention 
VKRXOG�EH�SDLG� WR� WKH� VHULRXVQHVV� RI� H[LVWLQJ�KHDUW� GLVHDVH�� WKH� RQVHW� RI� UH-
FHQW�P\RFDUGLDO�LQIDUFWLRQ��ZLWKLQ���PRQWKV��RU�GL΍HUHQW�W\SHV�RI�DUUK\WKPLDV��
SUHVHQFH�RI�DRUWLF�VWHQRVLV��WKH�VLJQLȴFDQFH�LQ�WKH�(&*��DUUK\WKPLDV�WKDW�GR�QRW�
EHORQJ�WR�WKH�VLQXV�RU�SUHPDWXUH�DWULDO�FRQWUDFWLRQV��DV�ZHOO�DV���RU�PRUH�YHQ-
WULFXODU�SUHPDWXUH�EHDWV�SHU�PLQXWH��� WKH�SDWLHQWȇV�DJH� �OHVV�RU�PRUH� WKDQ����
\HDUV�RI�DJH���WKH�W\SH�RI�WKH�SODQQHG�VXUJLFDO�SURFHGXUH��LQFOXGLQJ�WKH�IDFW�WKDW�
the surgery is urgent or elective) and the general clinical condition of the patient 
�32���3&2���.��+&2���%81��&UHDW��6*27��HWF�� ���(DFK�RI� WKHVH�GDWD�SRLQWV�DUH�
PHDVXUHG�DQG�VXPPHG��DQG�WKH�VXP�RI�����SRLQWV�LQGLFDWHV�D�&ODVV�Ζ��RU����ULVN�
of complications development. While the sum of 25-53 points indicates the Class 
Ζ9��RU�����ULVN�RI�FRPSOLFDWLRQV�GHYHORSPHQW��3UHRSHUDWLYH�VWUHVV�WHVW�RU�FDUGL-
DF�FDWKHWHUL]DWLRQ�DUH�QRW�XVHG�URXWLQHO\��KRZHYHU��SHULRSHUDWLYH�KHPRG\QDPLF�
PRQLWRULQJ�LV�UHFRPPHQGHG�LQ�KLJK�ULVN�SDWLHQWV��$FFRUGLQJ�WR�*ROGPDQ��SRVW�
RSHUDWLYH�K\SHUWHQVLRQ��KHDUW�IDLOXUH�DQG�DUUK\WKPLDV�RFFXU�LQ�WKH�PDMRULW\�RI�
FDVHV�GXULQJ�WKH�ȴUVW���GD\V�DIWHU�VXUJHU\��KRZHYHU��WKH�ULVN�RI�GHYHORSLQJ�P\R-
FDUGLDO�LQIDUFWLRQ�SHULVWV�IRU�DW�OHDVW���WR���GD\V�DIWHU�WKH�VXUJHU\���������/HH�VFRUH�
IRU�FDUGLRYDVFXODU�ULVN�DVVHVVPHQW�KDV�HPHUJHG�DV�D�PRGLȴFDWLRQ�RI�*ROGPDQ�
VFDOH��$FFRUGLQJ�WR�WKLV�HYDOXDWLRQ��WKH�IRFXV�LV�RQ�WKH�VL[�LQGHSHQGHQW�SUHGLF-
WRUV��VXFK�DV��KLJK�ULVN�RSHUDWLRQ��KLVWRU\�RI� LVFKHPLF�KHDUW�GLVHDVH��KLVWRU\�RI�
FRQJHVWLYH�KHDUW� IDLOXUH��KLVWRU\�FHUHEURYDVFXODU�GLVHDVH��SUHRSHUDWLYH� LQVXOLQ�
therapy and preoperative serum creatinine> 2. 0 mg / dL (2) 

1(:(5�02'(/6�)25�35('Ζ&7Ζ21�2)�&$5'Ζ29$6&8/$5�&203/Ζ&$7Ζ216

Using database of American College of Surgeons National Surgical Quality Im-
provement Program (NSQIP) a new model has been developed in the form of an 
interactive calculator in order to predict intraoperative/ postoperative myocar-
dial infarction or cardiac arrest. After accessing the calculator one needs to en-
WHU�WKH�IROORZLQJ�LQIRUPDWLRQ��WKH�SDWLHQWȇV�DJH��SUHVHQFH�RI�GLDEHWHV��SDWLHQWȇV�
VH[��DQWLK\SHUWHQVLYH�WKHUDS\��LI�WKHUH�LV�RQH���IXQFWLRQDO�VWDWXV��SUHYLRXV�FDUGLR-
YDVFXODU�GLVHDVHV��W\SH�RI�VXUJHU\��HPHUJHQF\�RU�HOHFWLYH���WKH�SUHVHQFH�RI�FRQ-
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JHVWLYH�KHDUW�IDLOXUH��$6$�VFRUH��WKH�SUHVHQFH�RI�G\VSQHD��VPRNLQJ��WKH�SUHVHQFH�
RI�DVFLWHV�ZLWKLQ����GD\V�EHIRUH� WKH�VXUJHU\�� WKH�SUHVHQFH�RI�&23'��V\VWHPLF�
VHSVLV����KRXUV�EHIRUH�VXUJHU\��DFXWH�NLGQH\�LQMXU\��WKH�XVH�RI�VWHURLGV��ZHLJKW��
%0Ζ��HWF���7DEOH���������

3URFHGXUH  (select) $UH�WKHUH�RWKHU�SR�
WHQWLDO�DSSURSULDWH�
WUHDWPHQW�RSWLRQV

Other surgical options
Other non-operative 
options
None

$JH Under 65 years
������\HDUV
������\HDUV
85 years or older

'LDEHWHV None
Oral
Insulin

6H[ Female
Male

+\SHUWHQVLRQ�UHTXLU�
LQJ�PHGLFDWLRQ

No
<HV

)XQFWLRQDO�
VWDWXV

Independent
Partially dependent
Totally dependent

3UHYLRXV�FDUGLDF�
HYHQW

No
<HV

(PHUJHQF\�FDVH No
<HV

&RQJHVWLYH�KHDUW�IDLO�
XUH�LQ����GD\V�SULRU�
WR�VXUJHU\

No
<HV

$6$�FODVV I Healthy patient
II Mild systemic 
disease
III Severe systemic 
disease
IV Severe systemic dis-
ease/ constant threat 
to life
V Moribund/ not 
H[SHFWHG�WR�VXUYLYH�
surgery

'\VSQHD None
With moderate 
H[HUWLRQ
At rest

:RXQG�FODVV Clean
Clean/contaminated
Contaminated
Dirty/infected

&XUUHQW�VPRNHU�
ZLWKLQ���\HDU

No
<HV

6WHURLG�XVH�
IRU�FKURQLF�
FRQGLWLRQ

No
<HV

+LVWRU\�RI�VHYHUH�
COPD

No
<HV

$VFLWHV�ZLWKLQ�
���GD\V�SULRU�WR�
VXUJHU\

No
<HV

'LDO\VLV No
<HV

6\VWHPLF�VHSVLV�
ZLWKLQ����KRXUV�
SULRU�WR�VXUJHU\

None
SIRS
Sepsis
Septic shock

$FXWH�UHQDO�IDLOXUH No
<HV

9HQWLODWRU�
GHSHQGHQW

No 
<HV

+HLJKW  (in) 

'LVVHPLQDWHG�
FDQFHU

No
<HV

:HLJKW  (lbs) 

7DEOH����$PHULFDQ�FROOHJH�RI�VXUJHURQV��1648Ζ3��6XUJLFDO�ULVN�FDOFXODWRU��3DWLHQWV�DQG�
surgical information one needs to enter in an interactive calculator. 
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Studies conducted in order to assess the quality of the NSQUIP score indicat-
ed that the hospitals which usedthis calculator in their everyday practice had a 
VPDOOHU�QXPEHU�RI�FRPSOLFDWLRQV��DV�ZHOO�DV�UHGXFHG�WUHDWPHQW�FRVW������

%Ζ20$5.(56�Ζ1�&$5'Ζ29$6&8/$5�5Ζ6.�$66(660(17

Biomarker is a characteristic that can be objectively measured and which rep-
UHVHQWV�D�VSHFLȴF� LQGLFDWRU�RI�ELRORJLFDO�SURFHVVHV��&KDUDFWHULVWLFV�RI�DQ� LGHDO�
ELRPDUNHU�DUH��KLJK�OHYHOV�LQ�WKH�KHDUW�WLVVXH��WKH�DEVHQFH�LQ�RWKHU�WLVVXHV��TXLFN�
UHOHDVH�IRU�HDUO\�GLDJQRVLV�� ORQJ�KDOI�OLIH�IRU�ODWH�GLDJQRVLV��WKH�DEVHQFH�LQ�WKH�
VHUXP�RI�KHDOWK\�SHRSOH��FRVW�H΍HFWLYHQHVV�DQG�SRVLWLYH�UHVXOWV�LQ�FOLQLFDO�WULDOV�
(1). Determination of serum biomarkers in patients undergoing a non-cardio-
YDVFXODU�VXUJHU\�LV�QRW�XVHG�URXWLQHO\��EXW�LV�FRQVLGHUHG�IRU�KRJK�ULVN�SDWLHQWV�
�0(7ȱ��������

The most commonly used biomarkers in clinical practice are: aspartate amino-
WUDQVIHUDVH��$67���ODFWDWH�GHK\GURJHQDVH��/'+���P\RJORELQ��JO\FRJHQ�SKRVSKRU-
\ODVH�%%��K\GUR[\EXW\UDWH�GHK\GURJHQDVH��+%'+���FUHDWLQH�NLQDVH��&.���FUHDWLQH�
NLQDVH�0%�LVRHQ]\PH��&.�0%���&.�0%�PDVV��WURSRQLQ�7��7Q7���WURSRQLQ�Ζ��7QΖ���
Cardiac troponins T and I (cTnT and cTnI) are the most important markers for 
the diagnosis of myocardial infarction in the presence or absence of renal fail-
XUH��%13�DQG�17SUR�%13�DUH�HOHYDWHG�LQ�UHVSRQVH�WR�WKH�H[FHVVLYH�ORDG�RI�P\R-
cardial wall (1). 

Development of new biomarkers such as heart-type fatty acid binding protein 
�K)$%3���KLJK�VHQVLWLYH�WURSRQLQ��KV7Q7���SURDGUHQRPHGXOLQ��3$03���PLFUR�51$�
�PU51$���HWF�ZLOO�LPSURYH�WKHP\RFDUGLDO�GDPDJH�DVVHVVPHQW��+RZHYHU��QR�ELR-
marker can be used in risk assessment isolated but can only indicate patients at 
high risk. The so-called multi-marker approach is considered the most appropri-
DWH�LQ�FOLQLFDO�DVVHVVPHQW���������

NONINVASIVE AND INVASIVE TESTS OF CVD

Preoperative noninvasive testing has a goal to provide information about the 
WKUHH�W\SHV�RI�&9'��OHIW�YHQWULFXODU�G\VIXQFWLRQ��P\RFDUGLDO�LVFKHPLD�DQG�KHDUW�
YDOYH�DEQRUPDOLWLHV��0HWKRGV�RI�DVVHVVPHQW� LQFOXGH��(&*��H[HUFLVH�(&*��05Ζ��
&7��FDUGLRSXOPRQDU\�H[HUFLVH�WHVWLQJ��&3(7���7KH�PRVW�FRPPRQ�PHWKRG�RI�LQ-
vasive testing is coronary angiography (2). 

&21&/86Ζ21

Special attention should be paid to elderly patients who are prepared for major 
orthopedic surgeries since they are at a higher risk for developing cardiovascu-
lar complications. 
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135

Orthopedic Anaesthesia and Intensive Care

)5$&785(�2)�7+(�+Ζ3��:+Ζ&+�$1(67+(6Ζ$�7(&+1Ζ48("

7HPHONRYVND�6WHYDQRYVND�0��.DIWDQGMLHY�Ζ
18QLYHUVLW\�&OLQLF�IRU�$QHVWKHVLD��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��)DFXOW\�
RI�0HGLFLQH��8QLYHUVLW\�Ȋ6V�&\ULO�DQG�0HWKRGLXVȋ��VWU��0DMND�7HUH]D�����
6NRSMH��5��0DFHGRQLD 
�8QLYHUVLW\�&OLQLF�IRU�7UDXPDWRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�Ȋ6V�
&\ULO�DQG�0HWKRGLXVȋ��VWU��0DMND�7HUH]D�����6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ�

The hip fracture is a fracture of the upper quarter of the femoral bone. Frac-
WXUH� OLQH�VWUHWFKHV� LQ�GL΍HUHQW�GLUHFWLRQV�GHSHQGLQJ�RQ� WKH� IRUFH� WKDW� FDXVHV�
LW�� +LS� IUDFWXUH� GHSHQGLQJ� RQ� WKHLU� SURSRUWLRQ�ZLWK� WKH� MRLQW� FDSVXOH�� FDQ� EH�
FODVVLȴHG�VXFK�DQ� LQWUDFDSVXODU�DQG�DQ�H[WUDFDSVXODU��'HSHQGLQJ�RQ�WKH�DQD-
WRPLFDO�ORFDOL]DWLRQ��KLS�IUDFWXUHV�FDQ�EH�FODVVLȴHG�VXFK��IUDFWXUHV�RI�WKH�KHDG��
QHFN�� WURFKDQWHULF�� LQWHUWURFKDQWHULF� DQG� VXEWURFKDQWHULF� IUDFWXUHV��+HDG�DQG�
QHFN�IUDFWXUHV�DUH�LQWUDFDSVXODU��ZKLOH�WKRVH�WURFKDQWHULF��LQWHUWURFKDQWHULF�DQG�
VXEWURFKDQWHULF� IUDFWXUHV�DUH�H[WUDFDSVXODU��%ORRG� ORVV� IURP�DQ� LQWUDFDSVXODU�
fracture at the time of injury is minimal because of the poor vascular supply at 
WKH�IUDFWXUH�VLWH�DQG�WDPSRQDGH�H΍HFWHG�E\�WKH�FDSVXOH��2FFDVLRQDOO\��XQGLV-
SODFHG� IUDFWXUHV�PD\�EH� WUHDWHG�FRQVHUYDWLYHO\��EXW� WKHUH� LV�D���Ȃ����ULVN�RI�
subsequent displacement. Current preference is for all undisplaced intracap-
VXODU�IUDFWXUH�WR�EH�WUHDWHG�E\�LQWHUQDO�ȴ[DWLRQ�ZLWK�PXOWLSOH�VFUHZV�RU�D�VOLGLQJ�
KLS�VFUHZ��8QWUHDWHG��GLVUXSWLRQ�WR�WKH�FDSVXODU�EORRG�VXSSO\�RI�WKH�KHDG�RI�WKH�
femur by a displaced intracapsular fracture can lead to avascular necrosis of the 
ERQH��UHVXOWLQJ�LQ�D�SDLQIXO�KLS�RI�OLPLWHG�IXQFWLRQ��7KHUHIRUH��VXUJLFDO�WUHDWPHQW�
LQYROYHV�FHPHQWHG�KHPLDUWKURSODVW\��%ORRG�ORVV�IURP�DQ�H[WUDFDSVXODU�IUDFWXUH�
PD\�H[FHHG�RQH�OLWHU��WKH�ODUJHU�WKH�ERQH�IUDJPHQWV��WKH�JUHDWHU�WKH�EORRG�ORVV��
ΖQ�DGGLWLRQ��JUHDWHU�SHULRVWHDO�GLVUXSWLRQ�FDXVHV�H[WUDFDSVXODU�IUDFWXUHV�WR�EH�
PRUH�SDLQIXO� WKDQ�DQ� LQWUDFDSVXODU� IUDFWXUH��([WUDFDSVXODU� IUDFWXUHV�DUH�ȴ[HG�
VXUJLFDOO\��XVLQJ�HLWKHU�D�VOLGLQJ�KLS�VFUHZ� �LQWHUWURFKDQWHULF� IUDFWXUHV��RU� OHVV�
FRPPRQO\��D�SUR[LPDO�IHPRUDO�LQWUDPHGXOODU\�QDLO��VXEWURFKDQWHULF�IUDFWXUHV���1

0RUELGLW\�LQ�+LS�)UDFWXUHV�3DWLHQWV

Hip fractures occur most commonly in elderly individuals as a result of minimal 
WUDXPD�DQG�IDOOLQJ�YHUWLFDOO\��7KH\�RFFXU�OHVV�IUHTXHQWO\�LQ�\RXQJ��KHDOWK\�SHRSOH�
DV�D�UHVXOW�RI�VHYHUH�WUDXPD��DQG�PRVWO\�GXULQJ�PRWRU�YHKLFOH�DFFLGHQWV��RU�IDOOV�
IURP�D�JUHDW�KHLJKW��7KHUHIRUH��IHPRUDO�IUDFWXUHV�LQ�\RXQJ�SHRSOH�DUH�DFFRPSD-
QLHG�E\�RWKHU�LQMXULHV��DQG�WKHLU�WUHDWPHQW�LV�GLɝFXOW�LQ�WHUPV�RI�WKH�WUHDWPHQW�RI�
IUDFWXUHV��ZKLFK�DUH�FDXVHG�E\�VPDOO�WUDXPD�LQ�HOGHUO\�SDWLHQWV��/HDGLQJ�ULVN�IDF-
WRU�IRU�KLS�IUDFWXUHV�LV�RVWHRSRURVLV��2WKHU�ULVN�IDFWRUV�DUH��FRJQLWLYH�GLVRUGHUV��
FLUFXODWRU\�GLVRUGHUV��KHDUW�IDLOXUH��VWURNH��QHXURPXVFXODU�SDWKRORJ\��SHULSKHUDO�
QHXURSDWK\��LQIHFWLRQ��DUUK\WKPLD��SRVWXUDO�K\SRWHQVLRQ�DQG�SRO\SKDUPDF\���������
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The group of elderly people includes those who are older than 65 years. Recent 
VWXGLHV�FODVVLȴHG�ȆHOGHUO\ȇ�SDWLHQWV�KHWHURJHQHRXVO\��DV�WKRVH�ROGHU�WKDQ����WR����
\HDUV��ZKLOH�SDWLHQWV�ROGHU�WKDQ����\HDUV�ZHUH�RIWHQ�FODVVLȴHG�DV�ȆYHU\�HOGHUO\ȇ��
7KLV�ODWWHU�FXW�R΍�KDV�EHHQ�SURSRVHG�DV�SRWHQWLDOO\�D�PRUH�DSSURSULDWH�IRU�ROG�
DJH��ΖQ�WKLV�SRSXODWLRQ�JURXS��WKHUH�DUH�SK\VLRORJLFDO�FKDQJHV�DV�D�UHVXOW�RI�WKH�
SURFHVV�RI�DJLQJ��7KLV�SURFHVV�VWDUWV��DFFRUGLQJ�WR�VRPH�UHVHDUFKHUV��ZLWK�ELUWK�
DQG�DFFHOHUDWHV�ZLWK�DGYDQFLQJ�DJH��OHDGLQJ�WR�FKDQJHV�WKDW�DUH�VRPHWLPHV�RE-
vious but frequently go unnoticed for a long time. One of the most widely dis-
FXVVHG��LQYHVWLJDWHG��GLDJQRVHG��DQG�WUHDWHG�SURFHVVHV�LV�DWKHURVFOHURVLV��ZKLFK�
leads to unmistakable damage to the cardiovascular system. People in those 
DJH�JURXSV�RIWHQ�VX΍HU� IURP�FKURQLF� LOOQHVV�VR�WKH\�XVH�WKH�KXJH�QXPEHU�RI�
PHGLFDWLRQV�� $IWHU� JDLQLQJ� D� KLS� IUDFWXUH� DV� D� UHVXOW� RI� IDOO� RI� WKHVH�SDWLHQWV��
FRPSOLFDWLRQV�VXFK�DV�DFXWH�UHVSLUDWRU\�DQG�XULQDU\�LQIHFWLRQV��KHDUW�IDLOXUH��HWF��
��DUH�RIWHQ��0DOQXWULWLRQ�LV�FRPPRQ�DQG�LW�GHYHORSV�VKRUWO\�DIWHU�DGPLVVLRQ�WR�
KRVSLWDO��ZKLFK�IXUWKHU�H[DFHUEDWHV�WKH�JHQHUDO�FRQGLWLRQ�RI�WKLV�SDWLHQW�JURXS����

Another issue that worsens patients’ health condition is immobilization. Hip 
IUDFWXUHV�FDXVH�D�VLJQLȴFDQW�SDLQ� LQ�WKH�SHULRSHUDWLYH�SHULRG��ZKLFK� LQFUHDVHV�
in an attempt to move the injured or operated leg. Early mobilization and early 
commencement of physical therapy are important factors to reduce postopera-
tive morbidity and mortality in elderly patients. That is why in this age group of 
patients an adequate postoperative analgesia is necessary. Uncontrolled acute 
SDLQ�LQ�HOGHUO\�SDWLHQWV�FDQ�FDXVH�KHDUW��OXQJ�DQG�HQGRFULQH�GLVRUGHUV��7UDXPD�
DQG�SDLQ�LQGXFH�ȊD�FRPSOH[�UHVSRQVH�WR�VWUHVVȋ��ZKLFK�LV�FKDUDFWHUL]HG�E\�KRU-
PRQDO� DQG� LQȵDPPDWRU\� FKDQJHV� WKDW� OHDG� WR� LPPXQRVXSSUHVVLRQ�� (΍HFWLYH�
DQDOJHVLD�DQG�HDUO\�PRELOL]DWLRQ�LQ�SDWLHQWV�JUHDWO\�PRGLȴHV�WKH�SDWKRSK\VLR-
ORJLFDO�UHVSRQVH�WR�VWUHVV��SUHYHQW�RU�UHGXFH�SRVWRSHUDWLYH�FRPSOLFDWLRQV�DQG�
improves patient recovery. 3

2OGHU�SDWLHQWV�ZLWK�KLS�IUDFWXUH�H[SHULHQFH�VRPH�RI�WKH�ZRUVW�FOLQLFDO�RXWFRPHV�
among the hospital population. It is not acceptable for these patients to be 
DQHVWKHWL]HG�E\� LQDSSURSULDWHO\�H[SHULHQFHG� WUDLQHHV�� ΖGHDOO\��D�FRQVXOWDQW�RU�
VSHFLDOLVW�ZLWK�VLPLODU�FOLQLFDO�H[SHULHQFH�VKRXOG�DQHVWKHWL]H�VXFK�SDWLHQWV��)XU-
WKHUPRUH��D�FRUH�JURXS�RI�FRQVXOWDQWV�ZLWK�UHOHYDQW�H[SHULHQFH�RI�DQHVWKHWL]LQJ�
XQZHOO�� ROGHU�SDWLHQWV� VKRXOG�SURYLGH� WKH� YDVW�PDMRULW\� RI� WKH� VHUYLFH�� UDWKHU�
WKDQ� UDQGRPO\� DOORFDWHG� FRQVXOWDQWV�� 6LPLODUO\�� DQ� DSSURSULDWHO\� H[SHULHQFHG�
VXUJHRQ�VKRXOG�RSHUDWH�SDWLHQWV�RQ�� LQ�RUGHU�WR�PLQLPL]H�RSHUDWLYH�WLPH�DQG�
VXUJLFDO�RXWFRPHV��H��J��EORRG�ORVV��DQG�UDWH�RI�GLVORFDWLRQ�ȗ�UH�RSHUDWLRQ���1

0RUWDOLW\

Mortality after hip fracture has remained relatively un- changed for the last two 
GHFDGHV��&XUUHQWO\�����WR�����RI�SDWLHQWV�GLH�ZLWKLQ����GD\V�RI�VXUJHU\��+RZHY-
HU��LW�KDV�EHHQ�VXJJHVWHG�WKDW�XS�WR�KDOI�RI�SRVWRSHUDWLYH�GHDWKV�DUH�SRWHQWLDOO\�
SUHYHQWDEOH�� 7KLUW\�GD\�PRUWDOLW\� LV� LQFUHDVHG� IRU�ROGHU�� VLFNHU��PDOH�SDWLHQWV��
8S�WR���Ȃ����RI�SDWLHQWVȇ�GLHV�ZLWKLQ�D�\HDU�RI�VXUJHU\����&DXVH�IRU�PRUWDOLW\�
ZDV�FKDQJLQJ�GXULQJ�WKH�WLPH��ΖQ�WKH�HDUO\�����V��5LVNH�HW�DO��DV�PRVW�IUHTXHQW�
UHSRUWHG� FDXVHV�RI� LQ�KRVSLWDO�GHDWK�ZHUH�EURQFKRSQHXPRQLD� ���Ȃ������SXO-
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PRQDU\�HPEROLVP����Ȃ������DQG�FDUGLDF�HYHQWV����Ȃ������2Muhm et al. in their 
VWXG\�IURP������UHSRUWHG�D�GHFOLQH�LQ�GHDWK�IURP�EURQFKRSQHXPRQLD��ZLWK�FDU-
GLDF�HYHQWV�DV�WKH�SULQFLSDO�FDXVH�RI�GHDWK����Ȃ�����LQ�DQ�XQVHOHFWHG�JURXS�RI�
patients presenting with fractured femur. 3

7LPLQJ�RI�VXUJHU\

Recommendations that have been introduced in 1989 by the Royal College of 
6FLHQWLVWV�DUH�WKDW�LGHDOO\��VXUJHU\�VKRXOG�EH�SHUIRUPHG�ZLWKLQ����K�RI�KRVSLWDO�
DGPLVVLRQ�DIWHU�KLS�IUDFWXUH��ΖQ�$SULO�������KDV�EHHQ�DFFHSWHG�D�QHZ�WDUJHW�RI����
K�LQ�WKH�ȴUVW�SODFH�LQ�(QJODQG�DQG�:DOHV��7KHUH�DUH�PHWD�DQDO\VHV�ZKLFK�LQGLFDWH�
WKDW�GHOD\LQJ�VXUJHU\�EH\RQG����K�IURP�DGPLVVLRQ�LV�DVVRFLDWHG�ZLWK�SURORQJHG�
LQSDWLHQW� VWD\�� LQFUHDVHG�PRUELGLW\� �SUHVVXUH� VRUHV��SQHXPRQLD�� WKURPERHP-
bolic complications) and increased mortality (if delay is prolonged) 3��%XW��VXU-
gery is often delayed because of the need for additional investigation in elderly 
SDWLHQWV�DQG�WKHLU�SUHRSHUDWLYH�SUHSDUDWLRQ��DOWKRXJK��WKHUH�LV�QR�HYLGHQFH�WR�
suggest that outcome is improved by delaying surgery to allow preoperative 
SK\VLRORJLFDO�VWDELOL]DWLRQ��+RZHYHU��WKH�EHQHȴWV�RI�H[SHGLWHG�VXUJHU\�PXVW�EH�
balanced against the risks of certain untreated conditions. ����

7\SH�RI�DQHVWKHVLD

Surgery is the best analgesic for hip fractures. It can be performed under the 
general or regional anesthesia. There are a great number of studies that ana-
O\]HG�DQG�FRPSDUHG�WKH�H΍HFWV�RI�ERWK�DQHVWKHWLF�WHFKQLTXHV��7KHUH�LV�D�PLQ-
imal evidence base for determining the optimal anesthetic technique for pa-
WLHQWV�XQGHUJRLQJ�KLS�IUDFWXUH�VXUJHU\��&RQVHTXHQWO\��DQHVWKHWLVWV�WHQG�WR�XVH�
WHFKQLTXH�ZLWK�ZKLFK�WKH\�DUH�IDPLOLDU��KDOI�DGPLQLVWHULQJ�QHXURD[LDO�DQHVWKHVLD�
and the remainder general anesthesia. ����

Guay and Parker in their Cochrane systematic review from 2016included 31 
VWXGLHV��2I�WKRVH����VWXGLHV�����SURYLGHG�GDWD�IRU�WKH�PHWD�DQDO\VHV��7KH�PHDQ�
age of the participants varied from 75 to 86 years. Those studies were published 
between 1977 and 2013 and so covering a wide range of clinical practices and 
improvements in techniques over time. �

The trial reports that many of the studies indicated a suboptimal level of meth-
RGRORJLFDO�ULJRU�DQG�WKH�QXPEHU�RI�SDUWLFLSDQWV�LQFOXGHG�ZDV�RIWHQ�LQVXɝFLHQW�
WR�DOORZ�WKH�SRVVLELOLW\�WR�GUDZ�D�GHȴQLWLYH�FRQFOXVLRQ�RQ�PDQ\�RI�WKH�RXWFRPHV�
VWXGLHG��7KH�DXWKRUV�GLG�QRW�ȴQG�DQ\�GL΍HUHQFH�LQ�PRUWDOLW\�DW�RQH�PRQWK�EH-
WZHHQ�QHXURD[LDO�EORFNV�DQG�JHQHUDO�DQHVWKHVLD��7KH\�DOVR�GLG�QRW�ȴQG�D�GLI-
IHUHQFH�IRU�SQHXPRQLD��P\RFDUGLDO�LQIDUFWLRQ��FHUHEURYDVFXODU�DFFLGHQW��DFXWH�
FRQIXVLRQDO�VWDWH��FRQJHVWLYH�KHDUW�IDLOXUH��DFXWH�NLGQH\�LQMXU\��SXOPRQDU\�HP-
EROLVP��QXPEHU�RI�SDWLHQWV� WUDQVIXVHG�ZLWK�UHG�EORRG�FHOOV�� OHQJWK�RI�VXUJHU\�
and length of hospital stay between these two anesthetic techniques in two to 
WZHOYH�VWXGLHV��/LNHZLVH��ZKHQ�SRWHQW�SURSK\ODFWLF�GUXJV��VXFK�DV�ORZ�PROHFXODU�
ZHLJKW�KHSDULQ��ZHUH�XVHG�DJDLQVW�SRVWRSHUDWLYH�FORW� IRUPDWLRQ�� WKH\�GLG�QRW�
ȴQG�D�GL΍HUHQFH� LQ� WKH� ULVN�RI�GHHS�YHQRXV� WKURPERVLV��:LWKRXW�SURSK\OD[LV�
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with potent anticoagulant drugs the risk of deep venous thrombosis was less 
ZLWK�QHXURD[LDO�EORFN���

%DVHG�RQ�D������&RFKUDQH�V\VWHPDWLF�UHYLHZ�RI�DQHVWKHVLD�IRU�KLS�IUDFWXUH�VXU-
JHU\��WKDW�VXJJHVWHG�WKDW�UHJLRQDO�DQHVWKHVLD�PD\�UHGXFH�WKH�LQFLGHQFH�RI�SRVW-
RSHUDWLYH� FRQIXVLRQ�� WKH� 6FRWWLVK� ΖQWHUFROOHJLDWH�*XLGHOLQHV�1HWZRUN�KDV�SUR-
GXFHG� WKH� RQO\� UHFRPPHQGDWLRQ� FRQFHUQLQJ� FKRLFH� RI� DQHVWKHWLF� WHFKQLTXH��
QDPHO\�WKDW� ȆVSLQDO� ȗ�HSLGXUDO�DQHVWKHVLD�VKRXOG�EH�FRQVLGHUHG�IRU�DOO�SDWLHQWV�
XQGHUJRLQJ�KLS�IUDFWXUH�UHSDLU��XQOHVV�FRQWUDLQGLFDWHGȇ��8QWLO�VXFK�WLPH�DV�HYL-
GHQFH�LV�SXEOLVKHG�WKDW�FRQȴUPV�UHJLRQDO�DQHVWKHVLD�LV�VXSHULRU�WR�JHQHUDO�DQHV-
WKHVLD��WKH�:RUNLQJ�3DUW\�HQGRUVHV�WKLV�UHFRPPHQGDWLRQ��7KLV�HQGRUVHPHQW�LV�
VXSSRUWHG�E\�D�UHFHQW�PHWD��DQDO\VLV�VXJJHVWLQJ�WKDW�UHJLRQDO�DQHVWKHVLD�ȆLV�WKH�
technique of choice (although) the limited evidence available does not permit a 
GHȴQLWLYH�FRQFOXVLRQ�WR�EH�GUDZQ�ZLWK�UHJDUG�WR�PRUWDOLW\�RU�RWKHU�RXWFRPHV��5

2I�JUHDWHU�LPSRUWDQFH��ZKLFKHYHU�WHFKQLTXH�LV�XVHG��LV�WKDW�DQHVWKHVLD�LV�V\PSD-
thetic to the limited physiological reserve and co-morbidities of older patients. 

However this Working Party of Great Britain and Irelanddoes not support the 
administration of opioid analgesics as the sole adjunct to anesthesia for this pa-
WLHQW�JURXS��GXH�WR�WKH�UHODWLYHO\�JUHDWHU�ULVN�RI�UHVSLUDWRU\�GHSUHVVLRQ�DQG�SRVW-
RSHUDWLYH�FRQIXVLRQ��3HULSKHUDO�QHUYH�EORFNDGH�VKRXOG�DOZD\V�EH�FRQVLGHUHG��
WKHUHIRUH��DV�DQ�DGMXQFW�WR�VSLQDO�RU�JHQHUDO�DQHVWKHVLD��WR�H[WHQG�WKH�SHULRG�RI�
postoperative non-opioid analgesia. 1

General anesthesia

7R�DFKLHYLQJ�JHQHUDO�DQHVWKHVLD�LQ�WKLV�JURXS�RI�SDWLHQWV��UHGXFHG�GRVHV�RI�LQ-
travenous induction agents should be administered. Inhalational induction is 
well tolerated by the elderly and allows for maintenance of spontaneous venti-
lation. There remains debate about whether mechanical ventilation is preferred 
to spontaneous ventilation. Paralysis and tracheal intubation are associated 
ZLWK�JUHDWHU�SK\VLRORJLFDO�GHUDQJHPHQW�WKDQ�VSRQWDQHRXV�YHQWLODWLRQ��EXW�SUR-
ponents argue that mechanical ventilation reduces the risk of perioperative as-
SLUDWLRQ�DQG�DOORZV�JUHDWHU�FRQWURO�RI�DUWHULDO�FDUERQ�GLR[LGH�OHYHOV��ΖQWUDRSHUD-
WLYH�K\SR[HPLD�LV�FRPPRQ��DQG�KLJKHU�LQVSLUHG�R[\JHQ�FRQFHQWUDWLRQV�PD\�EH�
required. ����

Neuroaxial anesthesia 

%RWK�W\SH�RI�QHXURD[LDO�DQHVWKHVLD��VSLQDO�DQG�HSLGXUDO��DQG�DOVR�WKH�JHQHUDO�DQ-
esthesia are associated with precipitous falls in intraoperative blood pressure. 

Epidural anesthesia can be used as a sole continuous anesthetic technique (as 
a perioperative analgesia and in the same time as a intra-operative anesthesia) 
or as a combined spinal-epidural anesthesia. This regional technique provides 
H[FHOOHQW�DQDOJHVLD��EXW�PD\�OLPLW�HDUO\�PRELOL]DWLRQ�DIWHU�VXUJHU\��7

0DWRW�Ζ�HW�DO��LQ�WKHLU�VWXG\�IURP�������PDNH�D�FRPSDULVRQ�RI�WKH�DQDOJHVLF�HI-
fect of sistemic versus continuous epidural analgesia in patients with hip frac-
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WXUH�DQG�ZLWK�KLJK�FDUGLDF�ULVN��DQG�FRPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�LQFLGHQFH�
of cardiac complications was higher in patients with sistemic versus continuous 
HSLGXUDO� DQDOJHVLD� ���� IURP����SDWLHQWV� LQ� VLVWHPLF� DQDOJHVLD� JURXS� YHUVXV� ��
IURP����SDWLHQWV�LQ�JURXS�ZLWK�FRQWLQXRXV�HSLGXUDO�DQDOJHVLD���ΖQ�WKLV�VWXG\�HSL-
GXUDO� FDWKHWHU�ZDV�SODFHG� LQ�HDUOX�SUHRSHUDWLYH�SHULRG��DIWHU� WKH�DGPLWLRQ�RI�
the patients on the ward. Few other studies demonstrated that perioperative 
DQDOJHVLF�PDQDJHPHQW�ZLWK�FRQWLQXRXV�HSLGXUDO�DQDOJHVLD�� VWDUWHG�SUHRSHUD-
WLYHO\��UHGXFHG�WKH�LQFLGHQFH�RI�P\RFDUGLDO�LVFKHPLD�LQ�HOGHUO\�SDWLHQWV�ZLWK�KLS�
IUDFWXUHV�VXUJHU\��7KHVH�UHVXOWV�GXH�WR�V\PSDWKRO\WLF�H΍HFW�RI�ORFDO�DQHVWKHWLF��
which in the same time relieve painand decreases the stress response in periop-
erative period. 7

3HUIRUPLQJ�HSLGXUDO�DQG�VSLQDO�DQHVWKHVLD�PD\�EH�PRUH�GLɝFXOW�LQ�HOGHUO\�SD-
tients. It is often not easy to position the elderly patient appropriately in lateral 
positionand in the most of these patients there are degenerative changes on 
the spine. 6

Spinal (subarachnoid) anesthesia� LV� FRPPRQO\� XVHG��ZLWK� RU�ZLWKRXW� VHGDWLRQ��
&RQFHSWXDOO\�� VSLQDO� DQHVWKHVLD� IRU� KLS� IUDFWXUH� ȴ[DWLRQ� LQ� HOGHUO\� SDWLHQWV�
should be viewed distinctly from spinal anesthesia for caesarean section in 
younger patients. Lower doses of intrathecal bupivacaine (< 10 mg) appear to 
reduce associated hypotension. Attempted lateralisation of subarachnoid anes-
thesia using hyperbaric bupivacaine with the patient positioned laterally (with 
the fractured hip inferior) may decrease the hypotension. Co-administration of 
LQWUDWKHFDO� RSLRLGV� SURORQJV�SRVWRSHUDWLYH� DQDOJHVLD�� IHQWDQ\O� LV� SUHIHUUHG� WR�
PRUSKLQH�RU�GLDPRUSKLQH��ZKLFK�DUH�DVVRFLDWHG�ZLWK�JUHDWHU� UHVSLUDWRU\�DQG�
cognitive depression. ����

6HGDWLRQ�PD\�EH�SURYLGHG��EXW�VKRXOG�EH�XVHG�FDXWLRXVO\� LQ� WKH�YHU\�HOGHUO\��
0LGD]RODP�DQG�SURSRIRO�DUH�FRPPRQO\�XVHG��.HWDPLQH�PD\�EH�XVHG��WKHRUHW-
LFDOO\�WR�SUHYHQW�K\SRWHQVLRQ��EXW�PD\�EH�DVVRFLDWHG�ZLWK�SRVW��RSHUDWLYH�FRQ-
fusion. 1

6XSSOHPHQWDO�R[\JHQ�VKRXOG�DOZD\V�EH�SURYLGHG�GXULQJ�VSLQDO�DQHVWKHVLD��

Peripheral nerve blockade

%ORFNDGH�RI�WKH�IHPRUDO��REWXUDWRU�DQG�ODWHUDO�FXWDQHRXV�QHUYH�RI�WKH�WKLJK�PD\�
EH�VXɝFLHQW�IRU�SHUL�RSHUDWLYH�DQDOJHVLD��7KH�PRVW�UHOLDEOH�PHWKRG�RI�EORFNLQJ�
DOO�WKUHH�LV�WKH�SVRDV�FRPSDUWPHQW�EORFN��DOWKRXJK�WKLV�ULVNV�D�GHJUHH�RI�QHX-
URD[LDO�EORFNDGH�DQG�IRUPDWLRQ�RI�D�GHHS�KHPDWRPD�LQ�UHFHQWO\�DQWLFRDJXODWHG�
patients. ����

$QWHULRU�DSSURDFKHV� �IHPRUDO�QHUYH� ȗ� IDVFLD� LOLDFD�FRPSDUWPHQW�EORFN��GR�QRW�
EORFN�DOO�WKUHH�QHUYHV��EXW�UHGXFH�SRVW��RSHUDWLYH�DQDOJHVLD�UHTXLUHPHQWV��DQG�
are more suitable to ultrasound-guided placement and continuous catheter in-
IXVLRQV�SRVWRSHUDWLYHO\��0RUH�RYHU��LQ�D�IHZ�VWXGLHV�DXWKRUV�DQG�WKHLU�FROOHDJXHV�
HVWLPDWHG�WKDW�HVSHFLDOO\�IDVFLD�LOLDFD�FRPSDUWPHQW�EORFN�LV�VLPSOH�WR�SHUIRUP��
UHTXLUHV�PLQLPDO� WUDLQLQJ��DQG�DOVR� LV�DQ�H΍HFWLYH�VXEVWLWXWH� IRU�FRQYHQWLRQDO�
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treatment of pain in elderly patients with hip fractures. According to these re-
VXOWV��IDVFLD�LOLDFD�FRPSDUWPHQW�EORFN�VWDUWV�WR�EH�XVHG�DV�D�URXWLQH�WHFKQLTXH�
LQ�WKH�HPHUJHQF\�URRP�LQ�9LERUJ�'LVWULFW�LQ�'HQPDUN�IURP�-DQXDU\������WR�DOO�
patients with clinically diagnosed hip fracture. ����

Pre or postoperative peripheral nerve blockade may be used to supplement ei-
ther general or spinal anesthesia. 

Monitoring: minimum standards for monitoring during the surgery include the 
FRQWLQXDO�SUHVHQFH�RI� WKH�DQHVWKHWLVW��SXOVH�R[LPHWU\�� FDSQRJUDSK\��(&*�DQG�
non-invasive blood pressure monitoring. Core temperature monitoring should 
be used routinely. 

+DYLQJ�LQ�PLQG�WKDW�WKHUH�DUH�KLJK�LQFLGHQFH�RI�VLJQLȴFDQW�FR�PRUELGLWLHV�LQ�WKLV�
SRSXODWLRQ��VKRXOG�EH�FRQVLGHU� IXUWKHU�PRQLWRULQJ�HTXLSPHQW��ZKLFK�PD\� LQ-
FOXGH��LQYDVLYH�EORRG�SUHVVXUH�PRQLWRULQJ��FHQWUDO�YHQRXV�SUHVVXUH��&93���FDUGL-
DF�RXWSXW��ELVSHFWUDO�LQGH[��%Ζ6��DQG�FHUHEUDO�R[\JHQ�VDWXUDWLRQ��

6XSSOHPHQWDO�SDLQ�UHOLHI��

Regular paracetamol administration should continue throughout the perioper-
DWLYH�SHULRG��1RQ�VWHURLGDO�DQWL�� LQȵDPPDWRU\�GUXJV�VKRXOG�EH�XVHG�ZLWK�H[-
WUHPH�FDXWLRQ�LQ�KLS�IUDFWXUH�SDWLHQWV��DQG�DUH�FRQWUDLQGLFDWHG�LQ�WKRVH�ZLWK�UH-
QDO�G\VIXQFWLRQ��6LPLODUO\��RSLRLGV��DQG�WUDPDGRO��VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�
SDWLHQWV�ZLWK�UHQDO�G\VIXQFWLRQ��RUDO�RSLRLGV�VKRXOG�EH�DYRLGHG��DQG�ERWK��GRVH�
and frequency of intravenous opioids should be reduced (e. g. halved). Codeine 
VKRXOG�QRW�EH�DGPLQLVWHUHG�� DV� LW� LV� FRQVWLSDWLQJ�� HPHWLF�DQG�DVVRFLDWHG�ZLWK�
perioperative cognitive dysfunction. 1

6XPPDU\

1. Surgery is the best analgesic for hip fractures. 

���$SSURSULDWHO\�H[SHULHQFHG�VXUJHRQ�DQG�DQHVWKHWLVW�PXVW�XQGHUWDNH�VXUJHU\�
and anesthesia. 

���7\SH�RI�DQHVWKHVLD�GHSHQGV�RI�DQHVWKHWLVWVȇ�H[SHULHQFH�DQG�FKRLFH��

��� (DUO\� PRELOL]DWLRQ� LV� D� NH\� SDUW� RI� WKH� PDQDJHPHQW� RI� SDWLHQWV� ZLWK� KLS�
fractures. 

5HIHUHQFHV

1. *ULɝWKV�5��$OSHU�-��HW�DO��*XLGHOLQHV��0DQDJHPHQW�RI�SUR[LPDO�IHPRUDO�IUDFWXUHV��$Q-
esthesia 2012. Association of Anesthetists of Great Britain and Ireland. 

2. 5LVNH�(%��)DFWRUV�LQȵXHQFLQJ�WKH�SULPDU\�PRUWDOLW\�LQ�WKH�WUHDWPHQW�RI�KLS�IUDFWXUH��
ΖQMXU\������������������



���

Orthopedic Anaesthesia and Intensive Care

3. 0XKP�0��$UHQG�*��5XɝQJ�7��:LQNOHU�+��0RUWDOLW\�DQG�TXDOLW\�RI�OLIH�DIWHU�SUR[LPDO�
IHPXU�IUDFWXUHȃH΍HFW�RI�WLPH�XQWLO�VXUJHU\�DQG�UHDVRQV�IRU�GHOD\��(XUR�-�7UDXPD�
(PHUJ�6XUJ���������������������

��� *XD\�-��3DUNHU�0-��5HJLRQDO�RU�JHQHUDO�DQHVWKHVLD�IRU�KLS�IUDFWXUH�VXUJHU\�LQ�DGXOWV��
&RFKUDQH�'DWDEDVH�RI�6\VWHPDWLF�5HYLHZV�������&'��������

5. 3DUNHU�0-��+DQGROO�++*��*ULɝWKV�5��$QHVWKHVLD�IRU�KLS�IUDFWXUH�VXUJHU\�LQ�DGXOWV��
&RFKUDQH�'DWDEDVH�RI�6\VWHPDWLF�5HYLHZV�����������&'��������

6. /XJHU�7-��.DPPHUODQGHU�&��*RVFK�0��HW�DO��1HXURD[LDO�YHUVXV�JHQHUDO�DQHVWKHVLD�LQ�
geriatric patients for hip fracture surgery: does it matter. Osteoporosis Internation-
DO�����������6���Ȃ����

7. 0DWRW�Ζ��2SSHQKHLP�(GHQ�$��5DWURW�5��HW�DO��3UHRSHUDWLYH�FDUGLDF�HYHQWV�LQ�HOGHUO\�
patients with hip fracture randomized to epidural or conventional analgesia. Anes-
WKHVLRORJ\�������������������
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1LHOVHQ�-��2����

'HSDUWPHQW�RI�&KHPLVWU\��8QLYHUVLW\�RI�&RSHQKDJHQ�� 
��8QLYHUVLWHWVSDUNHQ��&RSHQKDJHQ�

Interest in the atmospheric chemistry of anesthetic gases arises from concerns 
about their environmental impact on global climate and on stratospheric ozone 
GHSOHWLRQ��ΖQ�KHDOWK�FDUH�FOHDUO\�SDWLHQW�VDIHW\�DQG�TXDOLW\�RI�FDUH�FRPH�ȴUVW��$I-
ter that we can consider environmental impact. To quantify the impact of anes-
thetic gases on climate and ozone depletion we need to know the infrared spec-
WUXP��WKH�DWPRVSKHULF�OLIHWLPH�DQG�WKH�GHJUDGDWLRQ�SDWKZD\�RI�WKH�LQGLYLGXDO�
compounds. The atmosphere is a giant inhomogeneous photochemical reactor 
LQ�ZKLFK�WHPSHUDWXUH��SUHVVXUH�UDGLDWLRQ�ȵX[�DQG�FRPSRVLWLRQ�YDU\�JUHDWO\��7KH�
DWPRVSKHULF�FKHPLVWU\�LV�GULYHQ�E\�WKH�VRODU�UDGLDWLRQ��OLJKW��ZKLFK�LV�DEVRUEHG�
by various components in the atmosphere. The driving force for most of the 
FKHPLVWU\�WKDW�RFFXUV�LQ�WKH�DWPRVSKHUH�LV�WKH�IRUPDWLRQ�RI�K\GUR[\O��2+��UDGL-
cals via photolysis of ozone to form O (1D) atoms which react with water vapor. 
2����K4��2�������QP��R�2���'����2����ȇJ������2���'����+�2�R���2+�����7KH�ȵX[�RI�
89�OLJKW��2���DQG�+�2�YDSRU�FRPELQH�WR�JLYH�D�SRWHQW�VRXUFH�RI�2+�UDGLFDOV��2+�
radicals react with almost everything emitted into the atmosphere. The atmo-
spheric lifetimes of many pollutants are determined by their reactivity towards 
2+�UDGLFDOV��7KH�JHQHUDWLRQ��UHDFWLRQ�ZLWK�DQG�UHJHQHUDWLRQ�RI�2+�UDGLFDOV�LV�WKH�
primary mechanism by which the atmosphere cleanses itself. Only compounds 
VXFK�DV�&)&V��+DORQV��DQG�1�2�ZKLFK�DUH�LQHUW�WRZDUGV�2+�UDGLFDO�DWWDFN�VXU-
vive transport through the troposphere into the stratosphere where they are 
photolysed and can damage the ozone layer. We use a so-called photochemical 
reactor or smog chamber system coupled with Fourier transform infrared (FTIR) 
detection to obtain the physical-chemical data necessary to quantify the impact 
RQ�FOLPDWH�DQG�R]RQH�GHSOHWLRQ��7KH�H[SHULPHQWV�ZHUH�SHUIRUPHG�LQ�D�����/�
3\UH[�UHDFWRU�LQWHUIDFHG�WR�D�0DWWVRQ�6LUXV�����)7Ζ5�VSHFWURPHWHU��7KH�UHDFWRU�
LV� VXUURXQGHG�E\����ȵXRUHVFHQW�EODFNODPSV� �*(�)��%/%��ZKLFK�ZHUH�XVHG� WR�
SKRWRFKHPLFDOO\� LQLWLDWH� WKH� H[SHULPHQWV��2+� UDGLFDOV�ZHUH� JHQHUDWHG�E\�89�
LUUDGLDWLRQ�RI�&+�212�12�DLU�PL[WXUHV�&+�212���K4��2�������QP��R�&+�2���
12�����&+�2���2��R�+&+2���+2������+2����12�R�2+���12������5HDFWDQW�DQG�
product concentrations were monitored using in situ Fourier transform infrared 
spectroscopy. IR spectra were derived from 32 co-added interferograms with 
a spectral resolution of 0. 25 cm-1 and an analytical path length of 27. 1 m. In-
IUDUHG�VSHFWUD�ZHUH�DFTXLUHG�E\�H[SDQGLQJ�NQRZQ�YROXPHV�RI�WKH�FRPSRXQGV�
LQWR�WKH�FKDPEHU��:H�KDYH�PHDVXUHG�WKH�Ζ5�VSHFWUDL�DQG�WKH�UDWH�FRQVWDQWVLL��
N2+�� IRU�UHDFWLRQ�RI�2+�UDGLFDOV�ZLWK�&)�&+&O2&)���&)�&+)2&+)��DQG� �&)���
�&+2&+)���7KXV��WKH�YDOXHV�RI�N2+�GHULYHG�LQ�RXU�ZRUN�FDQ�EH�XVHG�WR�SURYLGH�
an estimate of the atmospheric lifetime of these three anesthetic gases. Com-
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ELQLQJ�WKHVH�UDWH�FRHɝFLHQWV�ZLWK�WKH�JOREDO�ZHLJKWHG�DYHUDJH�2+�FRQFHQWUD-
WLRQ�RI�����[����PROHFXOHV�FP����OHDGV�WR�HVWLPDWHG�DWPRVSKHULF�OLIHWLPHV�RI����
�������DQG������\HDUV�IRU�&)�&+&O2&+)���&)�&+)2&+)���DQG��&)����&+2&+�)��
respectively. From the atmospheric lifetimes and the IR spectra we assess the 
impact on global climate and ozone depletioniii. The results are summarized in 
table 1. 

 

1% 1.5% �� ���� 3%

��� 1.��� ����� 3.��� ���� �����

���� 3.��� 5.��� ����� ���� ������

���� ����� ����� ������ ����� ������

���� ����� ������ ������ ����� ������
Table 1

 
PHOTO 1

PHOTO 2
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In Figure 1 we show the net upward atmospheric radiance spectrum at the tro-
SRSDXVH�ȵDQNHG�E\�WKH�LGHDO�3ODQFN�IXQFWLRQ�IRU�D�EODFNERG\�HPLVVLRQV�DW����.�
(black dashed line). The presence of naturally occurring major greenhouse gas-
HV�LQ�WKH�DWPRVSKHUH��&2���+�2��2���DQG�&+���SURGXFHV�DWWHQXDWLRQ�RI�WKH�RXW-
going radiation resulting in a non-ideal Planck curve. Infrared spectra for hal-
RWKDQH� �UHG� WUDFH��DQG�HQȵXUDQH� �EOXH� WUDFH���DQG� LVRȵXUDQH��GHVȵXUDQH��DQG�
VHYRȵXUDQH� �JUD\� WUDFHV�� DUH� VKRZQ�� 7KHVH� KDORJHQDWHG� RUJDQLF� FRPSRXQGV�
absorb strongly in the atmospheric window region. 

PHOTO 3

From analysis of the product spectra we can deduce the mechanism for degra-
GDWLRQ�RI�WKHVH�FRPSRXQGV�LQ�WKH�DWPRVSKHUH��7R�PDNH�WKH�H[SHULPHQW�VLPSOHU�
we used Cl atoms to initiate the atmospheric degradation. The mechanism for 
reaction by Cl atoms H-atom abstraction as is for that of reaction with OH radi-
FDOV��$Q�H[DPSOH�LV�JLYHQ�LQ�WKH�ȴJXUH�EHORZLL��7KH�DWPRVSKHULF�IDWH�RI�WKH�PLQRU�
SURGXFWV��&)�&� �2��)�DQG�&)�&� �2��&)��� LV�K\GURO\VLV� WR�SURGXFH� WULȵXURDFHWLF�
acid and HF. HC (O) F will hydrolyze to produce HC (O) OH and HF. At the levels 
DQWLFLSDWHG�LQ�WKH�HQYLURQPHQW��WKH�DWPRVSKHULF�R[LGDWLRQ�SURGXFWV�RI�&)�&+-
&O2&+)���&)�&+)2&+)���DQG��&)����&+2&+�)�DUH�QRW�RI�FRQFHUQ��5HFHQWO\�UH-
VXOWV�RI�PHDVXUHPHQWV�RI�WKH�FRQFHQWUDWLRQV�RI�KDORWKDQH�� LVRȵXUDQH��GHVȵX-
UDQH�DQG�VHYRȵXUDQH�LQ�WKH�DWPRVSKHUH�ZHUH�SXEOLVKHGLY��7KH�FRQFHQWUDWLRQV�
DUH�LQ�WKH�SST�DQG�VXE�SST�UDQJH��7KH�YDOXHV�DQG�WUHQGV�FRQȴUP�ZKDW�ZH�H[-
pect and know about these compounds. From the concentrations and trends 
the total emissions converted to t CO2 eq (100 year Global Warming Potential 
�*:3���IRU�WKH�IRXU�DQHVWKHWLFV�LQ������WKH\�FDOFXODWH�VR�FDOOHG�WRS�GRZQ�WRWDO�
HPLVVLRQV�RI�����s�����PLOOLRQ�W�&2��HT��ZLWK�ȯ����VWHPPLQJ�IURP�GHVȵXUDQH��
These total emissions are equivalent to one third of the CO2 emissions of the 
6ZLVV�SDVVHQJHU�FDU�ȵHHW�IRU�WKDW�\HDU��ΖW�LQWHUHVWLQJ�WR�FRPSDUH�WKH�WRS�GRZQ�
number of 3. 1±0. 6 million t CO2 eq with our bottom-up estimate. We assume 
that 200 million anesthetic procedures are performed worldwide on an annu-
DO�EDVLV��3URFHHGLQJ�RQ� WKLV�DVVXPSWLRQ��ZH�HVWLPDWH� WKDW� WKH�DQQXDO�FOLPDWH�
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LPSDFW��DV�PHDVXUHG�E\�WKH�����\HD�*:3��RI�JOREDO�HPLVVLRQV�RI�LQKDOHG�DQHV-
WKHWLFV��LV�HTXLYDOHQW�WR�WKDW�IURP�WKH�HPLVVLRQ�RI������PLOOLRQ�W�&2��HT��7KH�WRS-
down and the bottom-up number agree within uncertainty. The average coal-
ȴUHG�SRZHU�SODQW�LQ�WKH�86$�HPLWV�������PLOOLRQ�W�RI�&2��SHU�\HDU��ZKLOH�D�W\SLFDO�
SDVVHQJHU� FDU� LQ� WKH�86$�HPLWV������� W�RI�&2��SHU�\HDU��+HQFH��ZH�FRQFOXGH�
WKDW�JOREDO�HPLVVLRQV�RI�LQKDODWLRQ�DQHVWKHWLFV��ZKHQ�PHDVXUHG�E\�WKH�����\HDU�
*:3��KDYH� D� FRQWULEXWLRQ� WR� WKH� UDGLDWLYH� IRUFLQJ�RI� FOLPDWH� FKDQJH�ZKLFK� LV�
FRPSDUDEOH�ZLWK�WKDW�RI�WKH�&2��HPLVVLRQV�IURP�RQH�FRDO�ȴUHG�SRZHU�SODQW�RU�
DSSUR[LPDWHO\���PLOOLRQ�SDVVHQJHU�FDUV��

7KH� LQKDOHG� DQHVWKHWLFV� UHOHDVHG�GXULQJ� WKH� DSSUR[LPDWHO\� ����PLOOLRQ� DQHV-
thetic procedures performed globally each year globally have a climate impact 
WKDW�LV�DSSUR[LPDWHO\��������RI�WKDW�RI�WKH�&2��UHOHDVHG�IURP�JOREDO�IRVVLO�IXHO�
combustion. Although we do not want to underestimate the importance of lim-
LWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV��WKH�LPSDFW�RI�WKH�HPLVVLRQ�RI�DQHVWKHWLFV�QHHGV�
to be viewed in perspective. Trapping of used inhaled anesthetics may be war-
UDQWHG��DQG�LI�WKH�KDORJHQDWHG�DQHVWKHWLFV�DYDLODEOH�LQ�WKH�SDUWLFXODU�WKHUDSHXWLF�
VLWXDWLRQ�KDYH�HTXDO�WKHUDSHXWLF�ZRUWK��GRFWRUV�FRXOG�FKRRVH�WKH�RQH�ZLWK�WKH�
ORZHVW� LPSDFW�RQ�FOLPDWH��7KH�GHFLVLRQ�WR�GR�VR�VKRXOG� LQYROYH�D�FRVW�EHQHȴW�
calculation in which the question is whether switching anesthetics provides the 
most climate protection in terms of avoided greenhouse gas emissions for the 
given resources. Assessing the costs is beyond the scope of the present work. 
7KH�EHQHȴWV�FDQ�EH�DVVHVVHG�XVLQJ�WKH�GDWD�SURYLGHG�LQ�7DEOH����([HUFLVLQJ�FDUH�
WR�DYRLG�H[FHVVLYH�XVH�RI�DQHVWKHWLF�JDVHV�KDV�WKH�GRXEOH�EHQHȴW�RI�UHGXFLQJ�
health care costs and protecting the environment. 
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7KH�WHFKQLTXH�RI�ORZ�ȵRZ�DQHVWKHVLD�LV�JDLQLQJ�LQ�UHFHQW�\HDUV�D�QHZ�PRPHQ-
tum. In its very beginnings this technique has been hampered by the lack of re-
liable and readily available gas monitoring devices. The theoretical models used 
ZHUH�FXPEHUVRPH�DQG��DV�D�UHVXOW��WKLV�WHFKQLTXH�UHPDLQHG�UDWKHU�DQ�LVRODWHG�
way of work of several enthusiasts than the mainstream one. 

With the advancement of technology anesthesia became safer as more devices 
HQWHUHG�WKH�FOLQLFLDQȇV�DUPDPHQWDULXP��7KH�SXOVH�R[LPHWHU�LV�MXVW�RQH�H[DPSOH��
The LMA is another one. 

%XW� ORZ�ȵRZ�DQHVWKHVLD�KDG� WR�RYHUFRPH�VHYHUDO�GLɝFXOWLHV�� )LUVW�� D� UHOLDEOH��
XVHU� IULHQGO\�DQG� ODUJHO\�VSUHDG�JDV�DQDO\]HU��6HFRQG�� WKH�UHLQWURGXFWLRQ�DQG�
IDPLOLDUL]DWLRQ�RI�WKH�FOLQLFLDQV�ZLWK�EDVLF�ODZV�RI�SK\VLFV��PDWKHPDWLFV�DQG�VR�
on. Not an easy task. 

)RU�PDQ\�UHDVRQV��PRVW�RI�WKHP�EHLQJ�IHDU�RI�WKH�XQNQRZQ��PDQ\�FOLQLFLDQV�VWLOO�
XVH�ȵRZV�RI���OLWHUV�SHU�PLQXWH�DQG�HYHQ�PRUH��:KLOH�WKHUH�LV�QR�ORJLFDO�H[SODQD-
WLRQ�IRU�WKLV�SUDFWLFH��WKH�ODFN�RI�LQWHUHVW�LQ�WKLV�WHFKQLTXH�UHVLGHV�DOVR��SUREDEO\��
LQ�WKH�ODFN�RI�DZDUHQHVV�RU�LQWHUHVW�RI�WKH�PXOWLSOH�LPSOLFDWLRQV�RI�KLJKHU�ȵRZV��

7KLV�SUHVHQWDWLRQ�UHIHUV�RQO\�WR�RQH�RI�WKHVH�LPSOLFDWLRQV��WKH�ȴQDQFLDO�RQH��

It is a well-known truth that small but constant loses in the long range summon 
up and reach very important levels. The psychological aspect is that we do not 
VHH�WKHVH�ORVVHV�DQG��HYHQ�PRUH��ZH�GR�QRW�FDUH�DV�ORQJ�DV�DQRWKHU�RQH�SD\V�
for them. 

This presentation will take the reader and the audience through a few simple 
VWHSV�WKDW�ZLOO�KHOS�ȊYLVXDOL]Hȋ�KRZ�PXFK�ZH�ZDVWH��5HPHPEHU�WKDW�DOO�WKH�FDO-
culations you will see here are evaluations done only AFTER the patient has 
equilibrated with the anesthesia machine and circuit. That is after the brain has 
UHDFKHG�LWV�0$&�YDOXH��WKDW�LV�LW�LV�6$7857('��1RWKLQJ�JRHV�LQ�LW�DQ\�PRUH��ΖW�LV�
QRZ�HDV\�WR�XQGHUVWDQG�WKDW�HYHU\WKLQJ�ZH�NHHS�RQ�JLYLQJ�RQ�LV��LQ�IDFW��WKURZQ�
DZD\��7KH�KLJKHU�WKH�ȵRZ��WKH�PRUH�ZH�ZDVWH��ΖQ�WKH�VDPH�OLQH�RI�WKLQNLQJ�LW�LV�
HDV\� WR�XQGHUVWDQG�WKDW� LI�� WKHRUHWLFDOO\�� WKHUH�ZHUH�QR� ORVVHV�DW�DOO��DIWHU� WKH�
EUDLQ�KDV�UHDFKHG�WKLV�HTXLOLEULXP��WKH�YDSRUL]HU�FDQ�EH�VZLWFKHG�R΍�FRPSOHWHO\��

2QH�PRUH�YHU\�LPSRUWDQW�DVSHFW��ZKDW�LV�WKH�FRQȴJXUDWLRQ�RI�WKH�EUHDWKLQJ�FLU-
FXLW"�ΖI�WKH�VDPSOH�JDV�DQDO\]HU�H[KDXVWV�WKH�JDVHV�WR�WKH�VFDYHQJHU��DQG�GRHV�
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QRW� UHWXUQ� WKHP�WR� WKH�EUHDWKLQJ�FLUFXLW�� WKHQ�D�FRQVWDQW� ORVV�RI���������PO�
PLQ�PXVW�EH�WDNHQ�LQWR�DFFRXQW�� ΖI��RQ�WKH�RWKHU�KDQG��WKH�H[KDXVW�JDVHV�DUH�
UHWXUQHG��D�FRQȴJXUDWLRQ�FDOOHG�&/26('�&Ζ5&8Ζ7��QR�RWKHU�ORVVHV�H[LVW��7KLV�LV�
D� WKHRUHWLFDO� FRQFHSW�� /RVVHV�H[LVW� LQ�DQ\�DQHVWKHVLD�PDFKLQH�DQG�YHU\� VPDOO�
DPRXQWV�RI�DQHVWKHWLF�JDVHV�DUH�PHWDEROL]HG�� ΖQ�UHDO� OLIH�WKHVH� ORVVHV�DUH�H[-
WUHPHO\�VPDOO��EXW� WKH\�QHHG�WR�EH�FRPSHQVDWHG�IRU�DV�ZHOO��%XW�RQO\� IRU� WKH�
theoretical basis of this presentation these tiny loses will be not accounted for. 

/HWȇV�VWDUW�ZLWK�D�VLPSOH�H[DPSOH��

$)7(5�WKH�SDWLHQW�KDV�EHHQ�HTXLOLEUDWHG�ZLWK�WKH�PDFKLQH��WKH�DQHVWKHVLRORJLVW�
NHHSV�WKH�ȵRZ�DW�����PO��PLQXWH�DQG�WKH�YDSRUL]HU�RSHQHG�DW�����ΖI�WKH�SDWLHQW�
ZHLJKV�����NJ��DQG�WKH�R[\JHQ�FRQVXPSWLRQ�LV���PO�NJ�PLQ��KH�VKH�RQO\�QHHGV��

���[��� �����PO�R[\JHQ�PLQ��

-XVW�IRU�WKH�VLPSOLFLW\�RI�WKH�FDOFXODWLRQ� OHWȇV� ȊH[DJJHUDWHȋ�WKLV�FRQVXPSWLRQ�DW�
250 ml/min. That means another 250 ml/min are thrown away. But these 250 
PO�PLQ�DUH�WDNLQJ�DZD\�ZLWK�WKHP����RI�JDV��

Let’s make the calculation for one hour: 

����[���� �������PO�KRXU

������[������� �����PO�*$6�KRXU

7KHUH�DUH�GL΍HUHQW�FRUUHODWLRQV�EHWZHHQ�WKH�PO�RI�/Ζ48Ζ'�DQHVWKHWLF�DQG�WKH�PO�
RI�*$6�UHVXOWLQJ��EXW�D�JRRG�DSSUR[LPDWLRQ�LV����PO�OLTXLG�o 200 ml gas. 

6R������PO�JDV� �������PO�OLTXLG��

ΖV�LW�PXFK"�$W�WKH�ȴUVW�JODQFH�QR��%XW�UHPHPEHU�WKH�FDOFXODWLRQ�KDV�EHHQ�GRQH�
RQO\�IRU�RQH�KRXU�DQG�RQO\�IRU�D�PLQLPDO�ȵRZ�RYHU�ZKDW�WKH�SDWLHQW�UHDOO\�QHHGV��

The big numbers appear when many of hours and higher vaporizer openings 
DUH�XVHG��7KH�WDEOH�EHORZ�LV�MXVW�RQH�H[DPSOH��ΖW�VKRZV�WKH�QXPEHU�RI�ERWWOHV�RI�
����PO�HDFK�WKDW�DUH�ORVW�LQ�RQH�\HDU�SHU�25�LI�WKH�FRPELQDWLRQV�EHWZHHQ�ȵRZV�
and vaporizer dials are kept at the presented levels AFTER the patient has al-
UHDG\�HTXLOLEUDWHG�RQO\�IRU�21(�+285��WDEOH���SLFWXUHV������DQG�����7KH�SLFWXUHV�
were obtained using the computer program GasMan. 

2QH�PRUH� HOHPHQW�PXVW� EH� FRQVLGHUHG�KHUH�� VLQFH�ZH�ZRUN�ZLWK� JDVHV�� QRW�
OLTXLGV��D�VXɝFLHQW�SDUWLDO�SUHVVXUH�FDQ�EH�UHDFKHG�LQ�WKH�EUDLQ�ZLWK�OHVV�OLTXLG��
This technique used in the very beginning of the anesthesia is called OVERPRES-
685(��7KH�QDPH�VSHDNV�IRU�LWVHOI��:H�GHOLYHU�D�KLJK�YROXPH�RI�JDV�LQWR�WKH�OXQJV��
more than it is necessary to keep the MAC at the desired level in the mainte-
QDQFH�SKDVH��7KH� OXQJV�DUH�� WKHRUHWLFDOO\��D�FORVHG�VSDFH� �XQWLO� WKH�H[SLUDWRU\�
valve opens). The pressure of the anesthetic agent within the lungs is transmit-
WHG�IDVW�WR�WKH�EUDLQ��8QOHVV�WKH�ȵRZ�DQG�RU�WKH�YDSRUL]HU�DUH�WXUQHG�WRR�HDUO\�
ORZ��WKDW�SUHVVXUH�UHPDLQV�WKHUH�XQWLO�HQRXJK�JDV�ȴOOV�WKH�EORRGVWUHDP�LQ�RUGHU�
WR�SUHYHQW�JDV�UHWXUQLQJ��H[LWLQJ��IURP�WKH�EUDLQ��
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'óVNDSL�7UDLQLQJ	5HVHDUFK�+RVSLWDO�'HSDUWPHQW� 
RI�$QDHVWKHVLD�DQG�3DLQ�&OLQLF��$1.$5$�

ΖQ�UHFHQW�\HDUV��DQDHVWKHVLD�GD\�FDVHV�KDYH�UHDFKHG�DSSUR[LPDWHO\�����LQ�WKH�
86$��DQG�LQ�)UDQFH�WKLV�UDWH�LQ�RUWKRSDHGLF�FDVHV�LV�DSSUR[LPDWHO\������)RU�H[-
DPSOH��ZKLOH�DUWKURVFRSLF�PHQLVHFWRP\�FDVHV�FDQ�EH�GLVFKDUJHG�ZLWKLQ�WKH�GD\��
cases of arthroscopic shoulder surgery or knee ligament surgery are still hospi-
talised for 1-2 days. Regional anaesthesia techniques undoubtedly play an im-
portant role in the success of early discharge. 

Peripheral nerve blocks (PNB) facilitate the recovery process by reducing opioid 
FRQVXPSWLRQ��7KHUHIRUH��DQ�LQFUHDVLQJ�QXPEHU�RI�DPEXODWRU\�FDVHV�DUH�EHLQJ�
performed with a combination of local anesthetic nerve blocks and intravenous 
VHGDWLRQ��VR��FDOOHG�PRQLWRUHG�DQDHVWKHVLD�FDUH�Ȋ0$&ȋ���7KH�EHQHȴWV�RI�31%V�IRU�
GD\�FDVH�VXUJHU\�LQFOXGH�UHGXFWLRQV�LQ�SRVWRSHUDWLYH�SDLQ��RSLRLG�UHTXLUHPHQWV��
DQG�SRVWRSHUDWLYH�QDXVHD�DQG�YRPLWLQJ��DQG�SRVVLEO\�GHFUHDVHG�WLPH�WR�IXQF-
tional recovery. Recent data indicate that for patients undergoing arthroscopic 
VKRXOGHU�VXUJHU\�LQ�WKH�EHDFK�FKDLU�SRVLWLRQ��UHJLRQDO�DQHVWKHVLD�ZLWK�VHGDWLRQ�
FRPSDUHG�WR�JHQHUDO�DQHVWKHVLD�VLJQLȴFDQWO\�GHFUHDVHV�WKH�LQFLGHQFH�RI�FULWLFDO�
FHUHEUDO�GHR[\JHQDWLRQ�HYHQWV������

Just as pain control which is not well managed in day-case surgery may prolong 
WKH�VWD\�LQ�WKH�SRVWDQDHVWKHLD�FDUH�XQLW��LW�PD\�DOVR�EH�D�UHDVRQ�IRU�UH�DGPLVVLRQ�
WR�KRVSLWDO������2WKHU�VLJQLȴFDQW�UHDVRQV�IRU�UH�DGPLVVLRQ�WR�KRVSLWDO�DUH�UHVSL-
ratory depression and postoperative nausea and vomiting. In day-case regional 
DQDHVWKHVLD��YDULRXV�XSSHU�DQG�ORZHU�H[WUHPLW\�EORFNV�DUH�XVHG�WRJHWKHU�ZLWK�
intra-articular local anaesthetics and intravenous regional anaesthesia (IVRA) 
techniques. Peri-articular injection+intra-articular catheter application in knee 
VXUJHU\�KDV�EHHQ�UHSRUWHG�WR�EH�DV�H΍HFWLYH�DV�IHPRUDO�DQG�VFLDWLF�QHUYH�EORFNV�
with fewer complications. 

The increasingly widespread use of PNB in day-case surgery is not only due to 
WKH�KLJK�VXFFHVV�UDWHV��EXW�LW�LV�DOVR�PRUH�SUHIHUUHG�EHFDXVH�WKHUH�DUH�IHZ�FRP-
plications. Ultrasonography (USG) has an undoubted place in this development 
DV�86*�JXLGHG�31%�LQFUHDVHV�WKH�VXFFHVV�UDWH�RI�WKH�EORFN��VKRUWHQV�WKH�DSSOL-
cation period and reduces the dose of local anaesthetic. During nerve blockage 
ZLWK�86*�� WKH� VSUHDG� RI� ORFDO� DQDHVWKHWLF� DQG� FDWKHWHU� DGYDQFHPHQW� FDQ� EH�
DFKLHYHG��ΖQ�DGGLWLRQ��ZKLOH�WKH�QHHGOH�LV�EHLQJ�DGYDQFHG��VXUURXQGLQJ�YDVFXODU�
VWUXFWXUHV�FDQ�EH�SURWHFWHG�DQG�HYHQ�LQ�REHVH�SDWLHQWV��WKH�WLPH�WDNHQ�IRU�SH-
ripheral nerve catheter placement is reduced (3). 

For many years a successful analgesic standard could not be developed with the 
PXOWLSOH�PHFKDQLVPV�RI�SRVWRSHUDWLYH�SDLQ��5HFHQWO\��WKHUH�KDYH�EHHQ�DWWHPSWV�
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WR�GHYHORS�WKH�FRQFHSW�RI� ȆPXOWLPRGDO�DQDOJHVLDȇ� IRU� WKLV�SXUSRVH��:LWK�WKHVH�
WHFKQLTXHV��SUHYHQWLYH�DQDOJHVLD�LV�SURYLGHG�E\�WKH�DSSOLFDWLRQ�WKURXJK�GL΍HU-
HQW�URXWHV�RI�YDULRXV�PHGLFDWLRQ�ZLWK�FHQWUDO�DQG�SHULSKHUDO�H΍HFWV��H��J��'H[D-
PHWKDVRQH��JDEDSHQWLQ��SUHJDEDOLQ��NHWDPLQ��FORQLGLQH��GH[PHGHWRPLGLQH��DF-
HWDPLQRSKHQ��16$Ζ'V���ΖQFLVLRQDO�ORFDO�DQDHVWKHWLF�DSSOLFDWLRQV��LQWUD�DUWLFXODU��
peri-articular) and peripheral nerve blocks applied at the beginning and end of 
VXUJHU\�DUH�YHU\�LPSRUWDQW�LQ�PXOWLPRGDO�DQDOJHVLD�WHFKQLTXHV������-XVW�DV�DQDO-
gesia can be provided for 3-7 days postoperatively with the application of vari-
RXV�FDWKHWHUV��VR�HDUO\�UHKDELOLWDWLRQ�FDQ�DOVR�EH�SURYLGHG��ΖW�KDV�DOVR�EHHQ�UH-
SRUWHG�WKDW�ZLWK�UHJLRQDO�DQDHVWKHVLD�WHFKQLTXHV��LQȵDPPDWRU\�UHDFWLRQ�LQ�WKH�
VXUJLFDO�LQFLVLRQ�DUHD�LV�UHGXFHG�E\�D�VLJQLȴFDQW�GHJUHH��0DQ\�VWXGLHV�KDYH�DOVR�
UHSRUWHG�PXOWLPRGDO�DQDOJHVLD�WHFKQLTXHV�WR�EH�H΍HFWLYH�LQ�WKH�SUHYHQWLRQ�RI�
chronic postoperative pain. 

The advantages of various single-injection peripheral nerve blocks used in day-
FDVH�DQDHVWKHVLD�DUH�����LW�SURYLGHV�VXFFHVVIXO�DQDOJHVLD�IRU�������KRXUV�RI�PRG-
HUDWH��VHYHUH�SRVWRSHUDWLYH�SDLQ�����LW�FDQ�EH�DSSOLHG�LQ�D�VKRUW�WLPH�����FRVWV�DUH�
ORZHU�FRPSDUHG�WR�FDWKHWHU�VHWV�DQG�RWKHU�HTXLSPHQW�����WKH�PDMRULW\�FDQ�EH�
DSSOLHG�E\�WKH�DQDHVWKHWLVW�����WKH�PDMRULW\�GR�QRW�UHTXLUH����KRXU�PRQLWRULQJ��
The disadvantage is the risk of rebound severe pain (midnight syndrome) with a 
UHGXFWLRQ�LQ�WKH�H΍HFW�RI�WKH�DQDOJHVLD�XVHG��

The advantages of various continuous peripheral nerve blocks used in day-case 
DQDHVWKHVLD�DUH�����H΍HFWLYH�DQDOJHVLD�IRU�PRUH�WKDQ����KRXUV����D�UHGXFHG�UH-
TXLUHPHQW�IRU�RSLRLGV�LQ�D����KRXU�SHULRG����LQFUHDVHG�ȵH[LELOLW\�SHULRSHUDWLYHO\��
��� UDSLG�VXUJLFDO�DQDHVWKHVLD�FDQ�EH�SURYLGHG�ZLWK�VKRUWHU�H΍HFW� ORFDO�DQDHV-
WKHWLFV�VXFK�DV�OLGRFDLQH�YLD�FDWKHWHU�����SOHDVLQJ�DQDHVWKHVLD�FDQ�EH�SURYLGHG�
E\� UHSHDWLQJ� VKRUW�H΍HFW� ORFDO� DQDHVWKHWLFV� GXULQJ� WKH� VXUJLFDO� SURFHGXUH�� ���
sensory -motor dissociation is facilitated by more diluted local anaesthetics (e. g. 
��������EXSLYDFDLQH���7KH�GLVDGYDQWDJHV�DUH�����WKH�QHHG�IRU�VSHFLDO�HTXLSPHQW�
�FDWKHWHU� NLWV�� LQIXVHUV� HWF��� �� Ȃ� D�ZHOO�WUDLQHG�DQDHVWKHVLD� WHDP� LV�QHFHVVDU\��
��Ȃ�IRU�ORQJ�WHUP�PRQLWRULQJ��LW�PD\�EH�QHFHVVDU\�WR�KDYH�VSHFLDO�XQLWV�VXFK�DV�
acute pain team. 

ΖQ�ERWK�VLQJOH�LQMHFWLRQ�DQG�FRQWLQXRXV�SHULSKHUDO�QHUYH�DSSOLFDWLRQV��86*�KDV�
now come into routine daily practice. 

833(5�(;75(0Ζ7<�%/2&.6

Interscalene block: An interscalene block refers to the injection of local anes-
thetic within the interscalene groove between the anterior and middle scalene 
muscles. It is an indispensible regional technique in shoulder surgery anaesthe-
sia and analgesia. It is applied with blockage of the C5-C7 roots of the brachial 
SOH[XV��ΖQMHFWLRQ�RI�ORFDO�DQDHVWKHWLFV�DW�WKLV�OHYHO�RIWHQ�VSDUHV�WKH�ORZHU�URRWV�
�&���7���PDNLQJ�WKLV�EORFN� OHVV�VXLWDEOH�IRU�SURFHGXUHV�DW�RU�EHORZ�WKH�HOERZ��
ΖQ�WKH�SRVWRSHUDWLYH�SHULRG��H΍HFWLYH�DQDOJHVLD�FDQ�EH�SURYLGHG�ZLWK�D�FDWKH-
ter placed in the interscalene groove. The most important complications of this 
blockage are phrenic nerve block and Horner syndrome. 
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Supraclavicular block: %HIRUH� WKH�XVH�RI�86*�� WKLV� WHFKQLTXH�ZDV�DYRLGHG�E\�
VRPH�DQDHVWKHVLRORJLVWV�EHFDXVH�RI�WKH�ULVN�RI�SQHXPRWKRUD[��EXW�LW�FDQ�QRZ�EH�
VDIHO\�DSSOLHG�XQGHU�86*�JXLGDQFH��7KH�SOHXUD���VW�FRVWD�DQG�DGMDFHQW�YDVFXODU�
structures can be easily visualised with USG. 

Infraclavicular block: 7KLV�FDQ�EH�VXFFHVVIXOO\�XVHG�LQ�HOERZ��IRUHDUP��KDQG�DQG�
ZULVW�VXUJHU\��$QDHVWKHVLD�RI�WKH�ODWHUDO��PHGLDO�DQG�SRVWHULRU�FRUGV�DQG�WKHLU�
terminal branches can be provided with a single injection with this blockage. 

Axillary block: 7KH�WHUPLQDO�EUDQFKHV�RI�WKH�EUDFKLDO�SOH[XV�JRLQJ�WR�WKH�IRUH-
DUP��KDQG�DQG�ZULVW�FDQ�EH�EORFNHG�ZLWK�WKH�D[LOODU\�EORFN�WHFKQLTXH��9DULRXV�
EORFN�DSSURDFKHV�KDYH�EHHQ�GHVFULEHG�LQ�WKH�D[LOODU\�IRVVD��ODQGPDUN��SHUL�DU-
WHULDO��WUDQVDUWHULDO�������7KH�PHGLDO��UDGLDO�DQG�XOQDU�QHUYHV�ZKLFK�VKRZ�GL΍HU-
HQFHV�LQ�ORFDOLVDWLRQ�DURXQG�WKH�D[LOODU\�DUWHU\�FDQ�EH�HDVLO\�YLVXDOLVHG�ZLWK�86*��

&DWKHWHU�DSSOLFDWLRQV�LQ�WKH�XSSHU�H[WUHPLW\�DUH�PRUH�H΍HFWLYH�DV�DQ�LQWHUVFD-
lene approach for shoulder surgery and as infraclavicular for the elbow and 
distal. 

6XSUDVFDSXODU�DQG�D[LOODU\�QHUYH�EORFNV�FDQ�EH�HDVLO\�DSSOLHG�XQGHU�86*�JXLG-
DQFH�DQG�DUH�H΍HFWLYH�DQDOJHVLF�EORFN�WHFKQLTXHV��

/2:(5�(;75(0Ζ7<�%/2&.6

&RQWLQXRXV� OXPEDU� SOH[XV� EORFNV� DUH�PRVW� FRPPRQO\� XVHG� IRU� KLS� VXUJHU\��
&RPSOLFDWLRQV�GHVFULEHG�IRU�OXPEDU�SOH[XV�EORFN�LQFOXGH�IDOOV��ELODWHUDO�DQG�HSL-
GXUDO�VSUHDG��SVRDV�FRPSDUWPHQW�KHPDWRPD��QHXURSDWK\��DQG�ORFDO�DQHVWKHWLF�
V\VWHPLF�WR[LFLW\��

ΖQ�D�VWXG\�RI�����WRWDO�KLS�DUWKURSODVW\�SDWLHQWV��FRQWLQXRXV�OXPEDU�SOH[XV�EORFN�
was applied and patients were discharged with a catheter in place. Follow-up in 
UHVSHFW�RI�FRPSOLFDWLRQV�GHWHUPLQHG�SHUVLVWHQW�QHXURORJLFDO�V\PSWRPV�LQ���SD-
WLHQWV������������SDWLHQW�KDG�D�IDOO����SDWLHQW�ZDV�UH�DGPLWWHG�IRU�SRVVLEOH�ELODWHUDO�
VSUHDG�IURP�WKH�FRQWLQXRXV�OXPEDU�SOH[XV�EORFN��DQG���SDWLHQWV�H[SHULHQFHG�
V\PSWRPV� RI� ORFDO� DQHVWKHWLF� V\VWHPLF� WR[LFLW\� �/$67��� 7KH� DXWKRUV� UHSRUWHG�
FRPSOLFDWLRQV�DW�����IROORZLQJ�WRWDO�KLS�DUWKURSODVW\�DQG�WKH�FRQWLQXRXV�OXP-
EDU�SOH[XV�EORFN�WHFKQLTXH�ZDV�UHFRPPHQGHG�DV�D�JRRG�DQDOJHVLF�DOWHUQDWLYH�
(6). 

Femoral nerve Block, Adductor Canal Block

Femoral nerve block is a method preferred in knee arthroscopy and total knee 
SURVWKHVLV�RSHUDWLRQV��:LWK�D�FDWKHWHU�SODFHG�DIWHU�NQHH�RSHUDWLRQV��JRRG�DQDO-
JHVLD�DQG�HDUO\�GLVFKDUJH�FDQ�EH�SURYLGHG��+RZHYHU��DV�FDVHV�RI�IDOOV�KDYH�EHHQ�
UHSRUWHG�DIWHU�WKH�DSSOLFDWLRQ�RI�FRQWLQXRXV�IHPRUDO�EORFNDJH��WKH�$GGXFWRU�&D-
nal Blockage (ACB) was developed as an alternative technique. The adductor 
FDQDO�LV�IRUPHG�RI�WKH�VDSKHQRXV�QHUYH��WKH�EUDQFK�JRLQJ�WR�WKH�YDVWXV�PHGL-
DOLV�DQG�VRPHWLPHV�EUDQFKHV�RI�WKH�DQWHULRU�REWXUDWRU�QHUYH��+RZHYHU��FOLQLFDO�
anatomic studies related to the volume and location of the ACB to be applied 
are still ongoing. The most recent meta-analysis comparing the two techniques 
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reported that the quadriceps muscle function is better protected with ACB and 
this facilitates postoperative ambulation (7). 

Sciatic nerve block

The sciatic nerve is most commonly blocked within the popliteal fossa. With USG 
it is possible to apply blockages of the tibial and common peroneal nerves sep-
arately. It has recently been reported that the application of the popliteal sciatic 
block immediately below the paraneural sheath accelerates the onset of the 
block and increases the success of the block. Distal foot blocks applied with USG 
KDYH�EHHQ�UHSRUWHG�WR�EH�PRUH�H΍HFWLYH�WKDQ�SUR[LPDO�VFLDWLF�EORFNV�DQG�DOORZ�
earlier ambulation. 

ΖOóRLQJXLQDO�ΖOLRK\SRJDVWULF�1HUYH�%ORFN

This block is performed for abdominal/hernia surgery. The ilioinguinal and il-
LRK\SRJDVWULF�QHUYHV�DUH�LGHQWLȴHG�ZLWK�86*�EHWZHHQ�WKH�LQWHUQDO�REOLTXH�DQG�
transversus abdominis muscles. The use of these blocks has also been of ben-
HȴW� LQ� WKH�SHGLDWULF�SRSXODWLRQ�DOORZLQJ� IRU�GHFUHDVHG�VLGH�H΍HFWV�DQG� IDVWHU�
recovery. 

Transversus Abdominal Plane Block

Transversus Abdominal Plane (TAP) block is performed for the lower portion of 
WKH�DEGRPHQ��7$3�EORFNDGH�LV�H΍HFWLYH�IRU�DEGRPLQDO�LQJXLQDO�VXUJHU\��&DWKH-
WHUV�FDQ�EH�SODFHG�IRU�SURORQJHG�DQDOJHVLD��IDFLOLWDWLQJ�RXWSDWLHQW�GLVFKDUJH�DQG�
UHFRYHU\��7$3�EORFNV�DOVR�SURYLGH�LPSURYHG�SRVWRSHUDWLYH�SDLQ��ZLWK�HQKDQFHG�
outcomes and a decrease in postoperative opioid consumption in laparoscpic 
surgery patients. 

&RQFOXVLRQ�

The range and frequency of day-case surgeries are constantly increasing. Sim-
LODUO\��WKHUH�LV�DQ�LQFUHDVLQJ�UDQJH�RI�SHULSKHUDO�QHUYH�EORFN�WHFKQLTXHV��ΖQ�DG-
GLWLRQ�WR�WKH�FODVVLF�WHFKQLTXHV��4XDGUDWXV�/XPERUXP�%ORFN��6HUUDWXV�$QWHULRU�
3ODQH�%ORFN��DQG�7KRUDFROXPEDU�ΖQWHUIDVFLDO�3ODQH�%ORFN�KDYH�UHFHQWO\�EHHQ�GH-
VFULEHG�XQGHU�86*�JXLGDQFH��+RZHYHU��SDLQ�DIWHU�KRVSLWDO�GLVFKDUJH�FRQWLQXHV�
WR�EH�D�VLJQLȴFDQW�SUREOHP�LQ�GD\�FDVH�DQDHVWKHVLD��ΖW�LV�EHOLHYHG�WKDW�WKH�DSSOL-
FDWLRQ�RI�YDULRXV�DJHQWV�IXQFWLRQLQJ�ZLWK�GL΍HUHQW�PHFKDQLVPV�PD\�LQGLFDWH�D�
VROXWLRQ�WR�WKLV�FRPSOH[�SUREOHP�RI�QHXURD[LDO�DQDOJHVLD�WHFKQLTXHV��:LWK�WKH�
URXWH�WDNHQ�LQ�SHULSKHUDO�EORFNV�LQ�WKH�ODVW�IHZ�GHFDGHV��FXUUHQW�SUREOHPV�FDQ�
be more easily and quickly resolved. 
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-RXUQDO�RI�&OLQLFDO�$QHVWKHVLD��������������Ȃ�����
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6KLUJRVND�%��1HWNRYVNL�-

8QLYHUVLW\�&OLQLF�IRU�(DU��1RVH�DQG�7KURDW�6XUJHU\�� 
0HGLFDO�)DFXOW\��6W��&\ULO�DQG�0HWKRGLXV�8QLYHUVLW\��6NRSMH��0DFHGRQLD

2[\JHQ�LV�FDUULHG�DURXQG�WKH�ERG\�DWWDFKHG�WR�KHPRJORELQ�LQ�WKH�EORRG��/LJKW�LV�
passing through the skin and revert to a number on the monitor that shows the 
SHUFHQW�RI�R[\KHPRJORELQ�LQ�WKH�EORRG��ΖI�WKH�OHYHO�RI�R[\JHQ�LQ�WKH�EORRG�IDOOV�
EHORZ�RSWLPDO�OHYHOV�RI������FRUUHVSRQGLQJ�WR�DUWHULDO�R[\JHQ�WHQVLRQ��������N3D��
LW�LV�DQ�LQGLFDWRU�IRU�K\SR[HPLD��

+\SR[HPLD�LV�D�ULVN�GXULQJ�VXUJHU\�ZKHQ�SDWLHQW�EUHDWKLQJ�DQG�YHQWLODWLRQ�PD\�
EH� D΍HFWHG� E\� DQHVWKHVWHWLFV� RU� RWKHU� GUXJV��0HGLFDO� VWD΍�PRQLWRU� SDWLHQWV�
during the anesthesia and after surgery in Post Anesthesia Care Unit (PACU) 
XVLQJ�SXOVHR[LPHWU\��1

The aim of our study: 

'RHV�WKH�XVH�RI�SXOVHR[LPHWU\�LV�DVVRFLDWHG�ZLWK�LPSURYHPHQW�LQ�WKH�GHWHFWLRQ�
DQG�WUHDWPHQW�RI�SHULRSHUDWLYH�K\SR[HPLD"

'RHV�HDUO\�GHWHFWLRQ�RI�K\SR[HPLD�UHGXFH�PRUELGLW\�DQG�PRUWDOLW\�DIWHU�VXUJHU\"

0HWKRG��:H�GHȴQH�PLOG�K\SR[HPLD�GXULQJ�JHQHUDO�DQHVWKHVLD�DQG�SRVWRSHUD-
tive as SpO2�YDOXHV���������VHYHUH�K\SR[HPLD�ZLWK�6S22�YDOXHV��������

A group of 120 patients ASA 1 and 2 preoperative status were included the study. 

5HVXOWV��0LOG�K\SR[HPLD��6S22���������LQ�RSHUDWLYH�URRP�ZDV�UHFRUGHG�LQ�����
RI� WKH�SDWLHQWV�DQG� LQ�3RVW�$QHVWKHVLD�&DUH�8QLW�ZDV� UHFRUGHG� LQ�����RI� WKH�
patients. 

6HYHUH�K\SR[HPLD�ZLWK�6S22�YDOXHV�������ZDV�UHFRUGHG�LQ�����RI�WKH�SDWLHQWV�
LQ�RSHUDWLQJ�URRPV�DQG�����RI�WKH�SDWLHQWV�LQ�3RVW�$QHVWKHVLD�&DUH�8QLW��

5HVXOWV� LQGLFDWHG� WKDW� K\SR[HPLD�ZDV� UHGXFHG� LQ� WKH� SDWLHQWV�PRQLWRUHG� E\�
SXOVHR[LPHWU\��ERWK�LQ�WKH�RSHUDWLQJ�URRP�DQG�LQ�WKH�3RVW�$QHVWKHVLD�&DUH�8QLW��
too. Postoperative cognitive function was independent of perioperative moni-
WRULQJ�ZLWK�SXOVHR[LPHWU\��

'LVFXVVLRQ�� ΖQ�WKH�UDQGRPL]HG�EOLQGHG�REVHUYHU�VWXG\��SDWLHQWV�PRQLWRUHG�E\�
SXOVHR[LPHWU\�DYDLODEOH�GDWD�KDG�D�VLJQLȴFDQWO\�UHGXFHG�LQFLGHQFH�RI�SHULRSHU-
DWLYH�K\SR[HPLD�ZKHQ�FRPSDUHG�WR�SDWLHQWV�ZKHUH�WKH�GDWD�ZHUH�XQDYDLODEOH��
0RVW�QRWHZRUWK\�ZDV� WKDW� LQ� WKH�DYDLODEOH�JURXS�H[WUHPH�K\SR[HPLD� �6S22< 
�����ZDV�QRW�HQFRXQWHUHG� LQ� WKH�25�DQG�ERWK�VHYHUH� �6S22���������DQG�H[-
WUHPH�K\SR[HPLD�ZHUH�QRW�REVHUYHG�LQ�WKH�3$&8��ΖQ�WKH�UDQGRPL]HG�HYDOXDWLRQ�
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RI�SXOVH�R[LPHWU\�VLJQLȴFDQWO\�PRUH�SDWLHQWV�LQ�WKH�R[LPHWU\�JURXS�H[SHULHQFHG�
at least one respiratory event than did control patients in both the OR and in 
the PACU. This was a result of a 19 fold increase in the incidence of diagnosed 
K\SR[HPLD�LQ�WKH�R[LPHWU\�JURXS�WKDQ�LQ�WKH�FRQWURO�JURXS��ΖQ�WKH�25�FDUGLR-
YDVFXODU�HYHQWV�ZHUH�REVHUYHG�LQ�D�VLPLODU�QXPEHU�RI�SDWLHQWV�LQ�ERWK�JURXSV��
H[FHSW�P\RFDUGLDO�LVFKHPLD��ZKLFK�ZDV�GHWHFWHG�LQ����SDWLHQWV�LQ�WKH�R[LPHWU\�
group and in 26 patients in the control group (P < 0. 03). Several changes in 
3$&8�FDUH�ZHUH�REVHUYHG�LQ�DVVRFLDWLRQ�ZLWK�WKH�XVH�RI�SXOVHR[LPHWU\��7KHVH�
LQFOXGHG�KLJKHU�ȵRZ�UDWHV�RI�VXSSOHPHQWDO�R[\JHQ��3��������������LQFUHDVHG�XVH�
RI�VXSSOHPHQWDO�R[\JHQ�DW�GLVFKDUJH��3�������������DQG�LQFUHDVHG�XVH�RI�QDOR[-
one (P < 0. 02). 

2QH�RU�PRUH�SRVWRSHUDWLYH�FRPSOLFDWLRQV�RFFXUUHG�LQ�����RI�WKH�SDWLHQWV�LQ�WKH�
R[LPHWU\�JURXS�DQG�LQ�������LQ�WKH�FRQWURO�JURXS��1R�VWDWLVWLFDOO\�VLJQLȴFDQW�GLI-
IHUHQFHV�LQ�FDUGLRYDVFXODU��UHVSLUDWRU\��QHXURORJLFDO�RU�LQIHFWLRXV�FRPSOLFDWLRQV�
were detected in the two groups. The duration of hospital stay was a median of 
ȴYH�GD\V�LQ�ERWK�JURXSV��DQG�HTXDO�QXPEHUV�RI�LQ�KRVSLWDO�GHDWKV�ZHUH�UHSRUW-
HG�LQ�WKH�WZR�JURXSV��&RQWLQXRXV�SXOVHR[LPHWU\�KDV�WKH�SRWHQWLDO�WR�LQFUHDVH�
vigilance and decrease pulmonary complications after cardiothoracic surgery. 2

Moller and contributors made a study about perioperative events and post-
RSHUDWLYH�FRPSOLFDWLRQV�HYDOXDWHG�E\�SXOVHR[LPHWU\� LQ���������SDWLHQWV��7KH\�
GHPRQVWUDWHG�WKDW�SXOVHR[LPHWU\�FDQ�LPSURYH�WKH�DQHVWKHVLRORJLVWȇV�DELOLW\�WR�
GHWHFW�K\SR[HPLD�DQG�UHODWHG�HYHQWV�LQ�WKH�25�DQG�3$&8��7KH�XVH�RI�WKH�SXOVH-
R[LPHWU\� LQ� WKHLU� VWXG\�ZDV�DVVRFLDWHG�ZLWK�D�VLJQLȴFDQW�GHFUHDVH� LQ� WKH� UDWH�
RI�P\RFDUGLDO� LVFKHPLD��$OWKRXJK�PRQLWRULQJ�ZLWK�SXOVHR[LPHWU\�SURPSWHG�D�
QXPEHU�RI�FKDQJHV�LQ�SDWLHQW�FDUH��D�UHGXFWLRQ�LQ�WKH�RYHUDOO�UDWH�RI�SRVWRSHUD-
tive complications was not observed. 3

7KH�FRQȵLFWLQJ�VXEMHFWLYH�DQG�REMHFWLYH�VWXG\�UHVXOWV�LQ�D�OLWHUDWXUH��GHVSLWH�DQ�
intense methodical collection of data from a relatively large general surgery 
SRSXODWLRQ�� LQGLFDWH� WKDW� WKH�YDOXH�RI�SHULRSHUDWLYH�PRQLWRULQJ�ZLWK�SXOVHR[L-
PHWU\�LV�TXHVWLRQDEOH�LQ�UHODWLRQ�WR�LPSURYHG�UHOLDEOH�RXWFRPHV��H΍HFWLYHQHVV�
DQG�HɝFLHQF\���

&RQFOXVLRQ

2XU� VWXG\� FRQȴUPHG� WKDW� SXOVHR[LPHWU\� FDQ� GHWHFW� K\SR[HPLD� DQG� UHODWHG�
HYHQWV��+RZHYHU��ZH�IRXQG�QR�HYLGHQFH�WKDW�SXOVHR[LPHWU\�D΍HFWV�WKH�RXWFRPH�
of anesthesia for patients. 

The primary outcome measures are postoperative complications and mortality 
from all causes. We have to make additional researches mentioned in the fol-
ORZLQJ�WH[W��

1. Any serious complications that occurred during anesthesia or in the postop-
erative period: admittance to postoperative intensive care due to respiratory 
LQVXɝFLHQF\��FLUFXODWRU\
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LQVXɝFLHQF\� RU� LQIHFWLRQ�� UHVSLUDWRU\� LQVXɝFLHQF\� GXH� WR� SQHXPRQLD� �IHYHU��
FKHVW�[�UD\�RU�SRVLWLYH�FXOWXUH���DWHOHFWDVLV��FKHVW�[�UD\��RU�SQHXPRWKRUD[��GLDJ-
QRVHG�RQ�FKHVW�[�UD\���RU

UHTXLULQJ�LQWHUYHQWLRQ��FDUGLRYDVFXODU�LQVXɝFLHQF\��FDUGLDF�DUUHVW��FDUGLDF�IDLO-
XUH�RU�P\RFDUGLDO�LQIDUFWLRQ���UHQDO�DQG�KHSDWLF�LQVXɝFLHQF\��QHXURORJLFDO�DQG�
cognitive dysfunction (measuring

memory function using the Wechsler memory scale) or serious infection requir-
ing antibiotics. 

2. Intraoperative or postoperative mortality. 

Secondary outcomes: 

���(YHQWV�GHWHFWDEOH�E\�SXOVH�R[LPHWU\�LQ�FRUUHODWLRQ�WR�DUWHULDO�R[\JHQ�WHQVLRQ��

2. Causes of events. 

D��SDWLHQW�UHVSLUDWRU\�FDXVHV�RI�K\SR[HPLD��SQHXPRWKRUD[��EURQFKRVSDVP��DLU�
HPEROXV��UHVSLUDWRU\�GHSUHVVLRQ��DSQHD��DLUZD\�REVWUXFWLRQ��SQHXPRQLD��YHQWL-
lator failure and pulmonary emboli). 

E��SDWLHQW�PHFKDQLFDO�FDXVHV�RI�K\SR[HPLD��HVRSKDJHDO�RU�PDLQ�VWHP�LQWXED-
WLRQ��PXFXV�SOXJ�RU�NLQNHG�HQGRWUDFKHDO�WXEH���

F�� GHOLYHU\� V\VWHP� FDXVHV� RI� K\SR[HPLD� �DQHVWKHVLD�PDFKLQH� DQG� JDV� VXSSO\�
problems). 

���ΖQWHUYHQWLRQV�WKDW�PD\�SUHYHQW��DWWHQXDWH�RU�VKRUWHQ�WKHVH�HYHQWV�LQFOXGH��

D��DLUZD\�VXSSRUW��

E��HQGRWUDFKHDO�LQWXEDWLRQ��

F��PDQXDO�RU�PHFKDQLFDO�YHQWLODWLRQ��

G��R[\JHQ�WUHDWPHQW��

H��LQRWURSHV��DQG

I��ȵXLG�WUHDWPHQW��
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921�:Ζ//(%5$1'�'Ζ6($6(�Ȃ�675$7(*<�)25�3(5Ζ23(5$7Ζ9(�
75($70(17

6KLUJRVND�%��1HWNRYVNL�-

8QLYHUVLW\�FOLQLF�IRU�HDU��QRVH�DQG�WKURDW�VXUJHU\�� 
0HGLFDO�)DFXOW\��6W��&\ULO�DQG�0HWKRGLXV�8QLYHUVLW\�� 
6NRSMH��0DFHGRQLD�

Von Willebrand disease (VWD) wasinitially described in 1926 by Dr. Erik von 
Willebrand. 

It is genetically and clinically heterogeneous hemorrhagic disorder caused by 
D�GHȴFLHQF\�RU�G\VIXQFWLRQ�RI�WKH�SURWHLQ�WHUPHG�YRQ�:LOOHEUDQG�IDFWRU��9:)���
&RQVHTXHQWO\��GHIHFWLYH�9:)�LQWHUDFWLRQ�EHWZHHQ�SODWHOHWV�DQG�WKH�YHVVHO�ZDOO�
impairs primary hemostasis. 1

9:)�FLUFXODWHV�LQ�EORRG�SODVPD�DW�FRQFHQWUDWLRQV�RI�DSSUR[LPDWHO\����PJ�P/��ΖW�
performs two major roles in hemostasis: mediates the adhesion of platelets to 
VLWHV�RI�YDVFXODU�LQMXU\��ELQGV�DQG�VWDELOL]HV�WKH�SURFRDJXODQW�SURWHLQ�IDFWRU�9ΖΖΖ�
�)9ΖΖΖ���ΖQ�UHVSRQVH�WR�QXPHURXV�VWLPXOL��9:)�LV�UHOHDVHG�IURP�VWRUDJH�JUDQXOHV�
in platelets and endothelial cells. 

9RQ�:LOOHEUDQGȇV�GLVHDVH�LV�FODVVLȴHG�LQWR�WKUHH�PDLQ�SKHQRW\SHV��

7\SH����ZKLFK�DFFRXQWV�IRU����WR������RI�FDVHV��LV�FKDUDFWHUL]HG�E\�PLOG�WR�PRG-
HUDWH�TXDQWLWDWLYH�GHȴFLHQFLHV�RI�9:)�DQG�)9ΖΖΖ��ZKLFK�DUH�FRRUGLQDWHO\�UHGXFHG�
WR���WR�����RI�QRUPDO�SODVPD�OHYHOV����WR����Ζ8�GO���7KLV�VXEW\SH�LV�W\SLFDOO\�WUDQV-
mitted as an autosomal dominant trait in the heterozygous state. 

7\SH����ZKLFK�DFFRXQWV�IRU����WR�����RI�FDVHV�� LV�FKDUDFWHUL]HG�E\�TXDOLWDWLYH�
DEQRUPDOLWLHV�RI�9:)�DQG�LV�IXUWKHU�GLYLGHG�LQWR�VXEW\SHV��$���%���0��DQG��1��
Inheritance is generally autosomal dominant. 

7\SH��� �ZKLFK�DFFRXQWV� IRU��� WR����RI� FDVHV�� LV� WUDQVPLWWHG�DV�DQ�DXWRVRPDO�
recessive trait in homozygous or compound heterozygous persons and is char-
DFWHUL]HG�E\�YHU\�ORZ�RU�XQGHWHFWDEOH�OHYHOV�RI�9:)�LQ�SODVPD��OHVV�WKDQ����RI�
QRUPDO�SODVPD�OHYHOV���ZLWK�ORZ�EXW�XVXDOO\�GHWHFWDEOH�OHYHOV�RI�IDFWRU�9ΖΖΖ����WR�
����RI�QRUPDO�SODVPD�OHYHOV���ΖW�LV�LQ�WKHVH�UDUH�FDVHV�RI�W\SH���GLVHDVH����LQ���
million people) that symptoms are more frequent and severe. 

)RU�PRVW�D΍HFWHG�LQGLYLGXDOV��9:'�LV�D�PLOG��PDQDJHDEOH�EOHHGLQJ�GLVRUGHU�LQ�
which clinically severe hemorrhage manifests only in the face of trauma or sur-
JLFDO�SURFHGXUHV��6LJQLȴFDQW�YDULDELOLW\�RI�V\PSWRPDWRORJ\�H[LVWV�DPRQJ�IDPLO\�
members. 

/HYHOV�RI�9:)�QRUPDOO\�LQFUHDVH�ZLWK�DJH��EXW�QRW�LQ�DOO�W\SHV�RI�9:'��6DQGHUV�
and colleagues found that although VWF levels increased with aging in patients 
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ZLWK�W\SH�Ζ�9:'��HOGHUO\�SDWLHQWV�ZLWK�W\SH�Ζ�UHSRUWHG�QR�FKDQJH�LQ�WKHLU�SDWWHUQ�
RI�EOHHGLQJ�GLG�QRW�FKDQJH��ΖQ�SDWLHQWV�ZLWK�W\SH�ΖΖ�9:'��9:)�OHYHOV�GLG�QRW�LQ-
FUHDVH�ZLWK�DJLQJ��HOGHUO\�SDWLHQWV�UHSRUWHG�VLJQLȴFDQWO\�PRUH�EOHHGLQJ�V\PS-
toms. 2 

Perioperative preparation for Von Willebrand disease include screening tests. 
3�1RUPDO�VFUHHQLQJ�WHVWV�RI�FRDJXODWLRQ��VXFK�DV�PHDVXULQJ�WKH�DFWLYDWHG�SDU-
WLDO�WKURPERSODVWLQ� WLPH� �$377�� DQG� SURWKURPELQ� WLPH� �37��� GR� QRW� UXOH� RXW�
9:'��0RUH�VSHFLȴF�DVVD\V�IRU�9:)�DUH��PHDVXULQJ�WKH�LPPXQRUHDFWLYH�SURWHLQ�
(von Willebrand factor antigen) and its binding to the platelet membrane glyco-
protein Ibž��PHGLDWHG�E\�WKH�DQWLELRWLF�ristocetin (ristocetin cofactor activity) and 
WR�FROODJHQ�ȴEULOV��

Initial laboratory diagnose for VWD include four relatively simple tests that mea-
VXUH�EOHHGLQJ�WLPH��OHYHOV�RI�IDFWRU�9ΖΖΖ��YRQ�:LOOHEUDQG�IDFWRU�DQWLJHQ�DQG�ULVWR-
cetin cofactor activity. Factor VIII binding assay is necessary for distinguishing 
among the subtypes of the disease for surgical implications. 

Preopeartive measurement of VWF function should be kept in mind when re-
VXOWV�DUH�LQWHUSUHWHG�LQ�WKH�FOLQLFDO�FRQWH[W��7KH�EOHHGLQJ�WLPH�LV�QHLWKHU�VSHFLȴF�
IRU�QRU�VHQVLWLYH�WR�PLOG�GHȴFLHQFLHV�RI�9:)��$�QRUPDO�EOHHGLQJ�WLPH�GRHV�QRW�
H[FOXGH�WKH�SRVVLELOLW\�RI�VRPH�W\SHV�RI�9:'��ΖQ�YLWUR�DOWHUQDWLYHV�WR�WKLV�WHVW��
VXFK�DV�D�WHVW�SHUIRUPHG�ZLWK�D�SODWHOHW�IXQFWLRQ�DQDO\]HU��KDYH�YDULDEOH�VHQVL-
WLYLW\�DQG�VSHFLȴFLW\��5LVWRFHWLQ�FRIDFWRU�DFWLYLW\�DQG�FROODJHQ�ELQGLQJ�DFWLYLW\�DUH�
DUWLȴFLDO�VXUURJDWHV�IRU�WKH�SODWHOHW�GHSHQGHQW�IXQFWLRQV�RI�9:)�DQG�WKH�DGKH-
sion of the protein to subendothelial collagen. The preoperative measurement 
of von Willebrand factor antigen is of little help in predicting bleeding in patients 
with type 1 von Willebrand’s disease. ����

There are three general strategies for prevention or control bleeding in surgi-
cal patients who have VWD. 6 First strategy is to increase plasma concentration 
of VWF by releasing endogenous VWF stores through stimulation of endotheli-
al cells with DDAVP (Desmopressin: 1-desamino-8-D-arginine vasopressin). The 
VHFRQG�VWUDWHJ\�LV�WR�UHSODFH�9:)�E\�XVLQJ�KXPDQ�SODVPD�GHULYHG��YLUDO�LQDFWL-
vated concentrates. The third strategy employs agents that promote hemostasis 
and wound healing but do not substantially alter the plasma concentration of 
VWF. 

7KH�WKUHH�WUHDWPHQW�RSWLRQV�DUH�QRW�PXWXDOO\�H[FOXVLYH��3DWLHQWV�PD\�UHFHLYH�
any one or all three classes of agents at the same time. The appropriateness of 
WKHUDSHXWLF�FKRLFH�LV�GHSHQGHQW�RQ�WKH�W\SH�DQG�VHYHULW\�RI�9:'��WKH�VHYHULW\�
of the hemostatic challenge and the nature of surgical procedure. Infusions of 
9:)�WR�SUHYHQW�EOHHGLQJ�HSLVRGHV��NQRZQ�DV�SURSK\OD[LV��DUH�OHVV�IUHTXHQWO\�UH-
quired in patients who have severe VWD in contrast to patients who have severe 
hemophilia. 

First treatment strategy is to increase plasma concentration of VWF by releasing 
endogenous VWF stores through stimulation of endothelial cells with DDAVP 
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(Desmopressin: 1-desamino-8-D-arginine vasopressin). It is no replacement 
therapy. 

''$93�LV�D�V\QWKHWLF�GHULYDWLYH�RI�WKH�DQWLGLXUHWLF�KRUPRQH��YDVRSUHVVLQ��''$93�
VWLPXODWHV�WKH�UHOHDVH�RI�9:)�IURP�HQGRWKHOLDO�FHOOV�WKURXJK�LWV�DJRQLVW�H΍HFW�
on vasopressin V2 receptors. The mechanism by which DDAVP increases plasma 
concentration of VWF is probably through cyclic AMP-mediated release of VWF 
from endothelial cell Weibel-Palade bodies. FVIII levels also increase acutely af-
WHU�DGPLQLVWUDWLRQ�RI�''$93��DOWKRXJK�WKH�)9ΖΖΖ�VWRUDJH�FRPSDUWPHQW�DQG�WKH�
mechanism of release by DDAVP have not been fully elucidated to date. DDAVP 
LQGXFHV�WKH�UHOHDVH�RI�WLVVXH�SODVPLQRJHQ�DFWLYDWRU��W3$���+RZHYHU��WKH�VHFUHWHG�
tPA is rapidly inactivated by plasminogen activator inhibitor (PAI-1) and does not 
DSSHDU�WR�SURPRWH�ȴEULQRO\VLV�RU�EOHHGLQJ�DIWHU�''$93�WUHDWPHQW��

7KH�VHFRQG�DSSURDFK�LV�WR�UHSODFH�9:)�E\�XVLQJ�KXPDQ�SODVPD�GHULYHG��YLUDO�LQ-
activated concentrates. Replacement therapy products that contain FVIII and lit-
WOH�RU�QR�9:)�DUH�JHQHUDOO\�QRW�XVHIXO� WR� WUHDW�9:'��EXW� LQ�UDUH�FLUFXPVWDQF-
es these products may be used to treat patients who have antibody-mediated 
AVWS. These products include the plasma-derived concentrates and recombi-
nant products. Standard dosing of DDAVP is 0. 3 µ/kg given intravenously in 30-
���P/�RI�QRUPDO�VDOLQH�RYHU����PLQXWHV��ZLWK�SHDN�LQFUHPHQWV�RI�)9ΖΖΖ�DQG�9:)�
30 to 90 minutes after infusion. 

1DVDO�DGPLQLVWUDWLRQ�RI�KLJK�GRVH�GHVPRSUHVVLQ�DFHWDWH� LV�RIWHQ�H΍HFWLYH� IRU�
PLQRU�EOHHGLQJ��EXW�LQWUDYHQRXV�DGPLQLVWUDWLRQ�LV�WKH�SUHIHUUHG�URXWH�IRU�VXUJL-
FDO�EOHHGLQJ�SURSK\OD[LV��

5HSODFHPHQW�WKHUDS\��XVLQJ�D�9:)�FRQFHQWUDWH��LV�LQGLFDWHG�IRU�VLJQLȴFDQW�EOHHG-
ing events or major surgery in patients who have types 2 and 3 VWD as well as in 
patients who have type 1 VWD and are unresponsive to DDAVP or require a pro-
WUDFWHG�GXUDWLRQ�RI�WKHUDS\��RU�ZKHUH�''$93�LV�FRQWUDLQGLFDWHG��7KH�GRVH�DQG�
GXUDWLRQ�RI�WKHUDS\�DUH�GHSHQGHQW�RQ�WKH�KHPRVWDWLF�FKDOOHQJH�DQG�H[SHFWHG�
duration required for hemostasis and wound healing. Major surgery requires 
KHPRVWDVLV�IRU������GD\V��ZKHUHDV�PLQRU�VXUJHULHV�FDQ�EH�WUHDWHG�DGHTXDWHO\�
in 1-5 days. Certain procedures can be managed adequately by using a single 
LQIXVLRQ�RI�������8�NJ�9:)��5&R�EHIRUH�WKH�SURFHGXUH��

The most important factor for replacement therapy is the type of the surgical 
procedures. Suggested durations of VWF replacement for major surgery (cardio-
WKRUDFLF�VXUJHU\��FUDQLRWRP\��K\VWHUHFWRP\��&HVDUHDQ�VHFWLRQ��RSHQ�FKROHF\V-
WHFWRP\��SURVWDWHFWRP\�LV������GD\V�����GD\V�IRU�PLQRU�VXUJHU\��EUHDVW�RU�FHUYL-
FDO�ELRSV\��JLQJLYDO�VXUJHU\��GHQWDO�H[WUDFWLRQV��ODSDURVFRSLF�SURFHGXUHV��FHQWUDO�
OLQH�SODFHPHQW�� 3URFHGXUHV� OLNH� FDUGLDF� FDWKHWHUL]DWLRQ�� FDWDUDFW� VXUJHU\�� DQG�
HQGRVFRS\�ZLWKRXW�ELRSV\�� OLYHU�ELRSV\�� ODFHUDWLRQV�DQG�XQFRPSOLFDWHG�GHQWDO�
H[WUDFWLRQV�UHTXLUH�VLQJOH�9:)�WUHDWPHQW��

Initial dosing for VWF concentrate replacement for prevention or management 
of bleeding depends on the type of the surgery. 



161

Orthopedic Anaesthesia and Intensive Care

Loading dose (VWF: RCo IU/dL�� IRU�PDMRU� VXUJHU\� LV� ������8�NJ��PDLQWHQDQFH�
GRVH�LV�������8�NJ�HYHU\���WR����KRXUV��0RQLWRULQJ�LQFOXGH�9:)��5&R�DQG�)9ΖΖΖ�
WURXJK�DQG�SHDN��DW�OHDVW�GDLO\��7KHUDSHXWLF�JRDO�LV�WR�UHDFK�WURXJK�9:)��5&R�DQG�
)9ΖΖΖ�!���Ζ8�G/�IRU������GD\V��6DIHW\�SDUDPHWHU�LV�QRW�WR�H[FHHG�9:)��5&R�����
IU/dL or FVIII 250-300 IU/dL. This treatment may alternate with DDAVP for latter 
part of treatment. 

Loading dose (VWF: RCo IU/dL�� IRU�PLQRU� VXUJHU\� LV� ������8�NJ��PDLQWHQDQFH�
GRVH�LV�������8�NJ�HYHU\����WR����KRXUV��0RQLWRULQJ�LQFOXGH�9:)��5&R�DQG�)9ΖΖΖ�
WURXJK�DQG�SHDN��DW� OHDVW�RQFH��7KHUDSHXWLF�JRDO� LV�WR�UHDFK�WURXJK�9:)��5&R�
DQG�)9ΖΖΖ�!���Ζ8�G/�IRU�����GD\V��6DIHW\�SDUDPHWHU�LV�QRW�WR�H[FHHG�9:)��5&R�����
IU/dL or FVIII 250-300 IU/dL. This treatment may alternate with DDAVP for latter 
SDUW�RI�WUHDWPHQW��WRR��

The third strategy employs agents that promote hemostasis and wound healing 
but do not substantially alter the plasma concentration of VWF. 

7KH� DQWLȴEULQRO\WLF� GUXJV� DPLQRFDSURLF� DFLG� DQG� WUDQH[DPLF� DFLG� DUH� DJHQWV�
WKDW�LQKLELW�WKH�FRQYHUVLRQ�RI�SODVPLQRJHQ�WR�SODVPLQ��LQKLELWLQJ�ȴEULQRO\VLV�DQG�
thereby helping to stabilize clots that have formed. Studies in prostatectomy 
SURYLGHG�WKH�EDVLV�IRU�LQLWLDO�WULDOV�RI�DQWLȴEULQRO\WLF�DJHQWV�LQ�9:'��7KH�GUXJV�
can be used orally or intravenously to treat mild mucocutaneous bleeding in 
patients who have VWD. 

7UDQH[DPLF�DFLG�JLYHQ�WRSLFDOO\�LQ�WKH�RUDO�FDYLW\�HYHU\���KRXUV�KDV�EHHQ�XVHG�
IRU�SURSK\OD[LV�LQ�GHQWDO�VXUJHU\��LQ�FRPELQDWLRQ�ZLWK�DSSOLHG�SUHVVXUH��RWKHU�
WRSLFDO�DJHQWV��DQG�VXWXULQJ�RI�VXUJLFDO�VLWHV��7UDQH[DPLF�DFLG�LV�JLYHQ�LQWUDYH-
nously at a dose of 10 mg/kg every 8 hours. 

7KH�HYLGHQFH�IRU�WKH�H΍HFWLYHQHVV�RI�ORFDO�DSSOLFDWLRQ�RI�WKHVH�DJHQWV�LV�EDVHG�
RQ�FOLQLFDO�FDVH�VHULHV��7KHVH�DJHQWV�DUH�H΍HFWLYHQHVV�DV�DGMXQFWV��7KH�XVH�RI�DQ-
WLȴEULQRO\WLF�DJHQWV�DV�DGMXQFWV�WR�''$93�RU�9:)�FRQFHQWUDWHV�KDV�EHHQ�KHOSIXO�
LQ�FRQWUROOLQJ�EOHHGLQJ��VXFK�DV�LQ�WKH�RUDO�FDYLW\�DQG�LQ�WKH�JDVWURLQWHVWLQDO�DQG�
genitourinary tracts. 

7KH�XVXDO�DGXOW�GRVH�RI�DPLQRFDSURLF�DFLG�LV�����J�DV�D�ORDGLQJ�GRVH�RUDOO\�RU�
LQWUDYHQRXVO\����KRXU�EHIRUH� WKH�SURFHGXUH��7KH�GRVH�FDQ�EH�UHSHDWHG�HYHU\�
KRXU�LQWUDYHQRXVO\�RU�RUDOO\�������J�HYHU\�����KRXUV���XQWLO�EOHHGLQJ�LV�FRQWUROOHG��
SRVWRSHUDWLYHO\��7RWDO�GDLO\�GRVH�RI�DPLQRFDSURLF�DFLG�LV�OLPLWHG�WR����J�SHU����
KRXUV�WR�PLQLPL]H�SRWHQWLDO�VLGH�H΍HFWV��/RZHU�GRVHV�����PJ�NJ��PD\�EH�H΍HF-
WLYH�ZKHQ�JDVWURLQWHVWLQDO�VLGH�H΍HFWV�LQWHUIHUH�ZLWK�WKH�WKHUDS\��������PJ�NJ�LV�
weight-based dose for children and adults. 

Topical agents like topical bovine thrombin is useful for topical therapy of ac-
cessible minor bleeding from capillaries and small venules. Fibrin sealant (con-
VLVWLQJ�RI�KXPDQ�WKURPELQ��ȴEULQRJHQ�FRQFHQWUDWH��DQG�ERYLQH�DSURWLQLQ��LV�LQ-
GLFDWHG�DV�DQ�DGMXQFW�WR�KHPRVWDVLV�LQ�FHUWDLQ�VXUJLFDO�VLWXDWLRQV��EXW�LW� LV�QRW�
H΍HFWLYH�IRU�WKH�WUHDWPHQW�RI�PDVVLYH�DQG�EULVN�DUWHULDO�EOHHGLQJ��)LEULQ�VHDODQWV�
have been used with good results as adjunctive therapy for dental surgery in 
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patients with VWD. Topical collagen sponges are also approved for control of 
bleeding wounds. 

7KH�DGGHG�EHQHȴW�RI�WRSLFDO�DJHQWV�ZKHQ�XVHG�ZLWK�VLQJOH�RU�FRPELQDWLRQ�WKHU-
DSLHV�LQFOXGLQJ�DQWLȴEULQRO\WLF�GUXJV��''$93��DQG�9:)�)9ΖΖΖ�FRQFHQWUDWH�LV�XQ-
proven. The topical use of plasma-derived bovine or human proteins imparts a 
theoretical risk of disease transmission and of potential allergic and other im-
PXQH�UHDFWLRQV��7KH�XVH�RI�ȴEULQ�VHDODQWV�LQ�DGGLWLRQ�WR�GUXJV�DQG�RU�FRQFHQ-
trates may be viewed as optional adjunctive therapy for dental surgery and for 
cases in which surface wound bleeding continues despite combined therapy 
with drugs and concentrates. The safety of these topical agents in therapy for 
VWD remains to be demonstrated. 
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6KLUJRVND�%��

8QLYHUVLW\�FOLQLF�IRU�HDU��QRVH�DQG�WKURDW�VXUJHU\��0HGLFDO�)DFXOW\��6W��
&\ULO�DQG�0HWKRGLXV�8QLYHUVLW\��6NRSMH��0DFHGRQLD�

7HQ�\HDUV�SDVW�IURP�WKH�ȴUVW�ZRUNVKRS�IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW��RUJD-
nized as a part of the third congress of Macedonian anesthesiologists with inter-
national participation in Ohrid 2005. 

We can say that airway management in Macedonia has progressed over last de-
FDGH��SDUWLFXODUO\�ZLWK�WKH�LQWURGXFWLRQ�RI�WKH�QHZ�WHFKQLTXHV�DQG�GHYLFHV��HVSH-
FLDOO\�IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW��$OJRULWKPV�JDYH�XV�WKH�IUDPH�ZKHUH�ZH�
FDQ�DFW�VROYLQJ�WKH�SUREOHP�ZLWK�DLUZD\�PDQDJHPHQW��JLYH�WKH�VDIHW\�VLGH�RI�RXU�
SUDFWLFH��%XW��ZKDW�DERXW�WKH�HJR"�'LG�ZH�VROYH�WKH�SUREOHP�ZLWK�WKH�HJR�ZKHQ�
we start the induction in anesthesia and intubation and our mind is out of the 
frame? Do we have the necessary degree of awareness about these problems?

'LɝFXOW�$LUZD\�6RFLHW\�SXEOLVKHG�WKH�JXLGHOLQHV�IRU�PDQDJHPHQW�RI�WKH�XQDQ-
WLFLSDWHG�GLɝFXOW� LQWXEDWLRQ� LQ������� 1�'LɝFXOW�$LUZD\�6RFLHW\������JXLGHOLQHV�
IRU�WKH�PDQDJHPHQW�RI�XQDQWLFLSDWHG�GLɝFXOW�LQWXEDWLRQ�LQ�DGXOWV�DUH�LQ�SUHVV��2

$OJRULWKPV� GHȴQLWLYHO\� IDFLOLWDWH� GHFLVLRQ�PDNLQJ�� :H� DGRSWHG� RXU� RZQ� DOJR-
ULWKP�IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW�XVHIXO�LQ�RXU�FRXQWU\��0HGLFDO�IDFXOW\�LQ�
6NRSMH��6W��&\ULO�DQG�0HWKRGLXV�8QLYHUVLW\��SXEOLVKHG�D�ERRN�DERXW�DQHVWKHVLR-
logical aspects of airway management 2013. 3

But now we want to make an accent on the role of the human factor during the 
SURFHVV�RI�GLɝFXOW�DLUZD\�PDQDJHPHQW��EHFDXVH�WKH�KXPDQ�IDFWRU�LQ�GLɝFXOW�
airway management is crucial to ensure patient safety. 

7KH�DLP�RI�WKLV�UHYLHZ�LV�WR�KLJKOLJKW�VRPH�DVSHFWV�RI�GLɝFXOW�DLUZD\�PDQDJH-
PHQW��ZKLFK�DUH�YHU\�LPSRUWDQW�IRU�SDWLHQW�VDIHW\��)RU�WKDW�SXUSRVH�ZH�ZLOO�GH-
ȴQH�MXQLRU�DQG�VHQLRU�DQHVWKHWLVW�REOLJDWLRQV�ZKLOH�GLɝFXOW�DLUZD\�PDQDJHPHQW��
The other nations were studying the human factors through the projects. 

7KH��WK�1DWLRQDO�$XGLW�3URMHFW�RI�WKH�5R\DO�&ROOHJH�RI�$QHVWKHWLVWV�DQG�'LɝFXOW�
$LUZD\�6RFLHW\��1$3���SURMHFWKDV�GRFXPHQWHG�VHYHUDO�LVVXHV�LQ�WKH�QRQ�WHFKQL-
FDO�DVSHFWV�RI�GLɝFXOW�DLUZD\�PDQDJHPHQW�WKDW�KDYH�D�GLUHFW�LPSDFW�RQ�SDWLHQW�
safety and outcome. ����

)OLQ�DQG�FROOHDJXHVGHYHORSHG�WKH�DQHVWKHWLVWVȇ�QRQ�WHFKQLFDO�VNLOOV� �$176��WD[-
RQRP\��D�EHKDYLRU�UDWLQJ�WRRO��ZKLFK�FODVVLȴHG�KXPDQ�IDFWRUV� LQ�DLUZD\�PDQ-
DJHPHQW�FRPSOLFDWLRQV�DV�VLWXDWLRQ�DZDUHQHVV��GHFLVLRQ�PDNLQJ��WDVN�PDQDJH-
PHQW��DQG�WHDPZRUN��)XUWKHU�UHVHDUFK�LQWR�WKH�FDXVHV�RI�DLUZD\�PDQDJHPHQW�
complications remains an anesthetic priority. 6
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7KH�WHDFKLQJ�DQG�WUDLQLQJ� LV�YHU\� LPSRUWDQW�� WRR��)XWXUH�GHYHORSPHQWV� LQ�WKLV�
ȴHOG�VKRXOG�IRFXV�RQ�VWUXFWXUHG�QRUPDO�DQG�GLɝFXOW�DLUZD\�WUDLQLQJ�ZLWK�FOHDU�
HQG�SRLQWV�DQG�DVVHVVPHQW�WRROV��%DVLF�DLUZD\�VNLOOV�� LQFOXGLQJ�EDJȂPDVN�YHQ-
WLODWLRQ�� ODU\QJHDO�PDVN� LQVHUWLRQ�� GLUHFW� ODU\QJRVFRS\�� DQG�XUJHQW� LQIUDJORWWLF�
DLUZD\�DFFHVV��VKRXOG�EH�OHDUQW�EHIRUH�WUDLQHHV�DUH�DOORZHG�WR�EH�RQ�FDOO�ZLWK�
remote supervision. Junior trainees should understand the principles and use-
fulness of the devices in all airway management scenarios. 

Senior anesthetic trainees should build on this foundation and supplement it 
ZLWK� D� V\VWHPDWLF� GLDJQRVWLF� DSSURDFK� WR� DQ\� GLɝFXOW� DLUZD\� VFHQDULR�� 7KH\�
VKRXOG�EH�DEOH�WR�DQDO\VHV�DQG�LGHQWLI\�YDULRXV�W\SHV�RI�GLɝFXOW�DLUZD\V��OHDGLQJ�
to appropriate management. This may include recognition of devices or tech-
niques that will be successful and avoidance of those that are unlikely to be ef-
fective. The coordination of the training program should be allocated to a senior 
consultant within the department. 

1RQ�WHFKQLFDO�DVSHFWV�RI�GLɝFXOW�DLUZD\�PDQDJHPHQW�VKRXOG�EH�DQ�LQWHJUDO�SDUW�
of crisis management. Leadership is an important aspect. Junior consultants 
need to train and practice in simulators with a view to improving the non-tech-
nical aspects of their professional role. 

7KH�UROH�RI�WKH�VHQLRU�FRQVXOWDQW�RU�ȆDLUZD\�H[SHUWȇ�PD\�EH�EDVHG�RQ�WKH�-DSD-
QHVH�DHVWKHWLF�FRQFHSW�FDOOHG�Ȇ0Dȇ��7KLV�LGHD�HPEUDFHV�VLPSOLFLW\�RI�WKH�IRUP��7

Senior anesthetic consultants should look to streamline teaching of airway man-
DJHPHQW�E\�SURYLGLQJ� FOHDU�JRDOV�DQG�D� VLPSOH� IUDPHZRUN�ZLWKLQ�ZKLFK� VWD΍�
FDQ�ZRUN�FRQȴGHQWO\��(JRV�DQG�RQH�XSPDQVKLS�VKRXOG�EH�HOLPLQDWHG�IURP�WKH�
senior ranks. The leader should quietly support the least skilled in the depart-
PHQW��ZLWK�D�YLHZ�WR�SURYLGLQJ�D�FOHDU�SDWK�WRZDUG�PDVWHULQJ�WKLV�DUHD�RI�RXU�
profession. 

6HOHFWLRQ�RI�DLUZD\�GHYLFHV�LV�YHU\�FRPSOH[��WRR��EHFDXVH�WKHUH�DUH�PDQ\�GHYLFHV�
IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW��:H�SURSRVH�WKH�SULQFLSOHV�IRU�GLɝFXOW�DLUZD\�
GHYLFHV�VHOHFWLRQ��SXEOLVKHG������LQ�%ULWLVK�-RXUQDO�RI�DQHVWKHVLRORJ\��

7KH�EDVLV�RI�D�VHOHFWLRQ�SURFHVV�IRU�GLɝFXOW�DLUZD\�GHYLFHV��

1. 2[\JHQDWLRQ��QRW�LQWXEDWLRQ��LV�WKH�SULRULW\�DW�DOO�WLPHV��

2. $LUZD\�HTXLSPHQW�VKRXOG�EH�SXUFKDVHG�ZLWK�WKH�OHDVW�H[SHULHQFHG�SRWHQ-
WLDO�XVHU�LQ�PLQG��DQG�QRW�WKH�PRVW�H[SHULHQFHG��L��H��LGHDOO\��GHYLFHV�VKRXOG�
EH�LQWXLWLYH�DQG�XVHU�IULHQGO\��ZLWK�D�VKRUW�WUDLQLQJ�SHULRG���

3. 'HYLFHV�VKRXOG�KDYH�VXɝFLHQW�UHOLDEOH�UHVHDUFK�WR�VXSSRUW�WKHLU�FOLQLFDO�UROH

��� ΖGHDOO\��UHVFXH�GHYLFHV�VKRXOG�KDYH�D�FORVH�WR������VXFFHVV�UDWH�WR�HQVXUH�
the minimal number of steps when securing the airway. A device with a high 
success rate in routine use may have a lower success rate when used as a 
UHVFXH�PDQHXYHU��HVSHFLDOO\�ZKHQ� WKH�GLɝFXOW�DLUZD\� LV�XQH[SHFWHG��7KH�
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urgency and the possibility of morbidity or mortality are likely to hinder the 
success of any device. 

5. Devices should be trialed over an adequate period of time (several weeks or 
months in most instances) to ensure that the device is used for a variety of 
DLUZD\�SUREOHPV�DQG�E\�DQ�DGHTXDWH�FURVV�VHFWLRQ�RI�VWD΍��

6. 6XFFHVVIXO� LQWXEDWLRQ� VKRXOG� EH� IROORZHG� E\� VXFFHVVIXO� H[WXEDWLRQ�� 6LPL-
ODU� WR� WKH�GLDJQRVLV�DQG�PDQDJHPHQW�RI�D�GLɝFXOW� LQWXEDWLRQ��H[WXEDWLRQ�
techniques should be carefully planned. Reintubation planning is an es-
VHQWLDO�SDUW�RI�H[WXEDWLRQ�PDQDJHPHQW��ZLWK�FOHDUO\�GHȴQHG�HQG�SRLQWV�IRU�
intervention. 

7. 3URYLVLRQ�RI�GHYLFHV�IRU�R[\JHQDWLRQ�DQG�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�WUDLQ-
LQJ�IRU�VWD΍�DUH�PDQGDWRU\�IRU�DOO�DUHDV�ZKHUH�DQHVWKHVLD�LV�FRQGXFWHG��

ΖQ�FRQFOXVLRQ��VLPSOH�DOJRULWKPV�DQG�DLUZD\�GHYLFHV�SURYLGH�WKH�LQIUDVWUXFWXUH�
for good airway management. It is our professional responsibility to put them 
into our everyday anesthesiological practice. Clinically relevant algorithms can 
EH�XVHIXO�LQ�HPHUJHQF\�PHGLFLQH�DQG�LQWHQVLYH�FDUH�PHGLFLQH��DV�ZHOO��%XW�ZH�
cannot ignore continuous medical education. Teaching is a long process in which 
MXQLRU�DQG�VHQLRU�DQHVWKHVLRORJLVWV�KDYH�WR�EH�LQYROYHG��WRR��
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5Ζ%�)5$&785(6�(9$/8$721�Ζ1����3$7Ζ(176�

$��.RNDUHYD1��0��-RYDQRYVNL�6UFHYD1��0��7HPHONRYVND�6WHYDQRVND1��$��
.DUWDORY1��%��$QGRQRYVND1��Ζ��7HPHQXJRYD1��$��*DYULORYVND1

1&OLQLF�IRU�$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��6NRSMH��5HSXEOLF�RI�
0DFHGRQLD

Ζ1752'8&7Ζ21

Blunt trauma to thoracic wall is the major form of traumas and rib fractures 
are their most common results. Rib fractures are often overlooked in the pres-
HQFH�RI�RWKHU�WUDXPDWLF�LQMXULHV��$SSUR[LPDWHO\�����RI�DOO�SDWLHQWV�DGPLWWHG�IRU�
EOXQW�FKHVW�WUDXPD�KDYH�RQH�RU�PRUH�ULE�IUDFWXUHV��3DWLHQWV�ZLWK�DGYDQFHG�DJH��
osteoporosis or osteopenia have an increased risk of number and severity of 
fractures. 

An intact chest wall is necessary for normal respiration. Rib fractures may com-
SURPLVH�YHQWLODWLRQ�SRWHQWLDOO\�FDXVLQJ�YHQWLODWRU\�LQVXɝFLHQF\��

Overall patients with rib fractures are at greater risk for prolonged mechanical 
ventilation and accompany to the higher mortality rate in every ICU. The risk 
RI�PRUWDOLW\�LQFUHDVHV�ZLWK�WKH�QXPEHU�RI�ULE�IUDFWXUHV��DGYDQFHG�DJH��D�KLJKHU�
QXPEHU�RI�ULE�IUDFWXUHV��FRPSOLFDWLRQV�DQG�DVVRFLDWHG�FKHVW�LQMXULHV��

The aim of this study was to determine the relationship between number of rib 
IUDFWXUHV��QHHG�IRU�PHFKDQLFDO�YHQWLODWLRQ�DQG�OHQJWK�RI�Ζ&8�LQ�EOXQW�FKHVW�WUDX-
ma patients. 

0$7+(5Ζ$/6�$1'�0(7+2'

In retrospective study we evaluated data from Intensive Care Unit (ICU) records 
for 150 consecutive patients admitted to the Clinic for Anesthesia Reanimation 
DQG�ΖQWHQVLYH�&DUH�8QLW��6NRSMH��

This study included 37 patients with rib fractures. All patients with rib fractures 
were divided in three group. Group I- were patients with less than two frac-
WXUHG�ULEV��JURXS�ΖΖ��ZHUH�SDWLHQWV�ZLWK�����IUDFWXUHG�ULEV�DQG�JURXS�ΖΖΖ�ZHUH�SD-
WLHQWV�ZLWK�PRUH�WKDQ���IUDFWXUHG�ULEV��3DWLHQWV�GHPRJUDSKLF�GDWD��QHHG�IRU�Ζ339�
(<3days or> 3 days) and length of ICU was evaluated. 

'DWD�ZDV�FROOHFWHG�ZLWK�WKH�KHOS�RI�ZLQGRZV������DQG�0LFURVRIW�([FHO�FRPSXWHU�
SURJUDPV��3DLUHG�W�WHVW�ZDV�GRQH�DQG�VLJQLȴFDQFH�LV�IRXQG�IRU�HYHU\�OHYHO�EHORZ�
0. 05. 
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5(68/76

)URP� ���� UHFRUGV� HYDOXDWHG� ��� SDWLHQWV� KDG� IUDFWXUHG� ULEV�� ��� SDWLHQWV� KDG�
OHVV�WKDQ���IUDFWXUHG�ULEV��*URXS�Ζ������SDWLHQWV�KDG�IURP�WZR�WR���ULE�IUDFWXUHG�
�*URXS�ΖΖ��DQG���SDWLHQWV�KDG�PRUH�WKDQ�ȴYH�ULE�IUDFWXUHG��JURXS�ΖΖΖ���

0HDQ�DJH�RI�WKH�SDWLHQWV�LQ�DOO�JURXS�ZDV�������YV�������YV�������\HDUV�ROG��0H-
FKDQLFDO�YHQWLODWLRQ�ZDV�DYHUDJHO\�QHHGHG�IRU������YV������YV���GD\V�LQ�DOO�JURXSV��
Ζ&8�VWD\�ZDV�RQ�DYHUDJH������GD\V�LQ�WKH�SDWLHQWV�IURP�JURXS�Ζ�������GD\V�IRU�WKH�
patients in group II and 10. 8 days in parents in group III. (Table1. ) 

�Ζ�JURXS��Q ����
Mean +6'��PLQ��
PD[��

II group (n=10) 
Mean +SD

III group (n=13) 
Mean +SD

Age
IPPV (days) 
ICU stay (days) 

����+������������
����+������������
9.6+������������

23.9+����������
����
2.8+�����������
2.5+�����������

����+����������
67) 
7+������������
10.8+������������

Table 1. 

%HWZHHQ�WKH�JURXSV�VWDWLVWLFDOO\�VLJQLȴFDQFH�ZDV�QRW�IRXQG��0HFKDQLFDOO\�YHQ-
WLODWLRQ�DQG�Ζ&8�VWD\�VKRZHG�VWDWLVWLFDOO\�VLJQLȴFDQFH�EHWZHHQ�WKH�JURXSV��S����
�����3DWLHQWV�LQ�JURXS�ΖΖ�VWD\HG�VLJQLȴFDQWO\�VKRUWHU�LQ�WKH�Ζ&8��

ΖQ�DOO�JURXSV�DJH�RYHU����ZDV�IRXQG�LQ������������YV���������YV������������RI�WKH�
SDWLHQWV��SDWLHQWV�� Ζ339� ORQJHU� WKDQ� WKUHH�GD\V�ZDV�QHHGHG� LQ��� �JURXS� ΖΖ�� LQ�
��������JURXS�Ζ��DQG�LQ���������JURXSΖΖΖ���0DMRULW\�RI�WKH�SDWLHQW�ZLWK�OHVV�WKDQ�
WZR�DQG�PRUH�WKDQ�ȴYH�IUDFWXUHG�ULEV�QHHGHG�ORQJHU�Ζ&8�VWD\�WKDQ�WKUHH�GD\V��
(Table 2. ) 

 I group II group III group

Gender M/F
>60 years
IPPV>3 days
ICU >3 days

������������
�������
����������
����������
�����������

��������������
��������
�������
��������

������������������
����������
����������
�����������

Table 2. 

'Ζ6&866Ζ21

Results from our study showed that patients with less than two and more than 
ȴYH�IUDFWXUHG�ULEV�KDYH�QHHG�IRU�ORQJHU�PHFKDQLFDO�YHQWLODWLRQ�DQG�Ζ&8�VWD\��

Our results are opposite of the results that are reported from Sirmali M. and 
/LHQ�<&��ZKHQ�GLVFXVVLQJ�WKH�SDWLHQWV� LQ�JURXS�Ζ��7KH\�VXJJHVW�WKDW� LQFUHDVHG�
morbidity rate and prolonged ICU stay is needed proportionally to the number 
of rib fractures. 
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6RPH�RWKHU�DXWKRUV�DUJXH�WKDW�WKH�QXPEHU�RI�ULE�IUDFWXUHV��LV�GHWHUPLQDF\�IRU�
mechanically ventilation and ICU stay in and only in correlation to the magni-
WXGH�RI�LQMXULH�VFRUH�DQG�WR�WKH�RWKHU�V\VWHPV�WUDXPD�LQYROYHG��8QIRUWXQDWHO\��LQ�
RXU�VWXG\�ZH�GLGQȇW�DQDO\]HG�FRH[LVWLQJ�WUDXPDWLF�LQMXULHV�DQG�WKLV�PD\�EH�WUXWK��

Bulger EM and Shorr RM reported that rib fractures are the most common injury 
LQ�HOGHUO\�EOXQW�FKHVW�WUDXPD�SDWLHQWV��DQG�HDFK�DGGLWLRQDO�ULE�IUDFWXUHV�LQFUHDV-
es the odds of dying and of developing pneumonia. 

+RZHYHU��=LHJOHU�':��DQG�FRZRUNHUV�GLG�QRW�ȴQG�FRUUHODWLRQ�EHWZHHQ�WKH�ULE�
fractures and pulmonary complications but found correlations in rib fractures 
and advanced age. Results from his study are similar to our results regarding 
the age and longer mechanical ventilation. In our study larger percentage of the 
SDWLHQWV�LQ�WKH�JURXS�ΖΖ�������ZHUH�ROGHU�WKDQ����\HDUV�FRPSDUHG�WR�WKH�SDWLHQWV�
in the other groups. 

&RQFOXVLRQ��Need for longer mechanical ventilation and ICU stay in patients 
with rib fractures are in correlation to the age over 60 and not with the number 
of fractured ribs. 

/LWHUDWXUH��

1. 6LUPDOL�0��7XUXW�+��7RSFX�6��*XOKDQ�(��<D]LFL�8��.D\D�6��HW�DO��$�FRPSUHKHQVLYH�DQDO-
\VLV�RI�WUDXPDWLF�ULE�IUDFWXUHV��PRUELGLW\��PRUWDOLW\�DQG�PDQDJHPHQW��(XU�-�&DUGLR-
WKRUDF�6XUJ�����������������
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$QQ�7KRUDF�6XUJ�����������������������GRL�����������M��DWKRUDFVXU�����������������
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PD�������-XQ������������������GLVFXVVLRQ�������

��� 6KRUU�50��5RGULJXH]�$��ΖQGHFN�0&��&ULWWHQGHQ�0'��+DUWXQLDQ�6��&RZOH\�5$��%OXQW�
FKHVW�WUDXPD�LQ�WKH�HOGHUO\��-�7UDXPD������)HE����������������bbbbbbbb
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$1(67+(6Ζ$�)25�6(9(5(�35((&/$036Ζ$�$7�81Ζ9(56Ζ7<�
CLINIC FOR GYNECOLOGY AND OBSTETRICS 

.DUDGMRYD�'1��6KRVKROFKHYD�0���6LYHYVNL�$1��ΖYDQRY�(1��6SDVRYVNL�61��
=ODWNRYD�01��.DUWDORY�$3��.X]PDQRYVND�%3��.DHY�Ζ1��6DPDUG]LVNL�Ζ1��6SDVRYD�
R1. 

���8QLYHUVLW\�&OLQLF�IRU�*\QHFRORJ\�DQG�2EVWHWULFV��6NRSMH��0DFHGRQLD�����
8QLYHUVLW\�&OLQLF�IRU�6XUJHU\�Ȋ6W��1DXP�2KULGVNLȊ��6NRSMH�����8QLYHUVLW\�
&OLQLF�IRU�72$5Ζ&('��6NRSMH�

ΖQWURGXFWLRQ��

Preeclampia is a multisystemic disorder unique to human pregnancy. It is char-
DFWHUL]HG�ZLWK�QHZ�RQVHW�RI�K\SHUWHQVLRQ��V\VWROLF�EORRG�SUHVVXUH��6%3��Ȳ�����
PP+J�DQG�RU�GLDVWROLF�EORRG�SUHVVXUH��'%3��Ȳ����PP+J��DQG�SURWHLQXULD�DULV-
ing after 20 weeks of gestation in a previously normotensive woman. Initial 
pathogenic mechanisms start when cytotrophoblast fails to remodel spiral ar-
WHULHV��OHDGLQJ�WR�K\SRSHUIXVLRQ�DQG�LVFKHPLD�RI�WKH�SODFHQWD��IHWDO�JURZWK�UH-
striction and generalized maternal endothelial dysfunction which is responsible 
IRU�WKH�V\PSWRPV�DQG�FRPSOLFDWLRQV�RIbSUHHFODPSVLD1. 

Very important is the assessment of the severity of the preeclampsia. Hyperten-
VLRQ��6%3�Ȳ�����PP�+J�DQG�RU�'%3�Ȳ�����PP+J���WKURPERF\WRSHQLD������������
Ɖ/��+(//3�V\QGURPH��UHQDO�IDLOXUH��SHUVLVWHQW�HSLJDVWULF�RU�ULJKW�XSSHU�TXDGUDQW�
SDLQ��YLVXDO�RU�QHXURORJLF�V\PSWRPV��DQG�DFXWH�SXOPRQDU\�HGHPD�DUH�DOO�FULWHULD�
for severe preeclampsia2. 

3UHHFODPSVLD�RFFXUV�LQ�������RI�DOO�SUHJQDQFLHV��ΖW�LV�PXFK�PRUH�FRPPRQ�LQ�WKH�
developing countries. In University Clinic for Gynecology and Obstetrics in Sko-
SMH�WKDW�QXPEHU�LV�DURXQG������7KH�QXPEHU�LV�KLJK�EHFDXVH�RXU�FOLQLF�LV�WHUWLDU\�
care hospital (the only one in the country) and the most serious cases are sent 
WR�RXU�FOLQLF��2Q�WKH�RWKHU�KDQG���������RI�DOO�SUHHFODPSWLF�ZRPHQ�ZLOO�GHYHORS�
severe preeclampsia. 

The choice of anesthesia for mothers undergoing cesarean section has been 
debating for many years. It was traditionally believed that epidural is safer than 
VSLQDO�DQHVWKHVLD� LQ� WKH�FDVHV�RI�VHYHUH�SUHHFODPSVLD��PDLQO\�EHFDXVH�RI� WKH�
lower risk for hypotension. But many studies especially the one by Visalyaputra 
et al. 3��FRQFOXGHG�WKDW�DOWKRXJK�VHYHUHO\�SUHHFODPSWLF�SDWLHQWV�GLG�H[SHULHQFH�
more severe hypotension after spinal anesthesia than after epidural anesthesia 
WKLV�K\SRWHQVLRQ� LV�HDVLO\� WUHDWHG��VKRUW� OLYHG�DQG�ZLWKRXW�FOLQLFDOO\�VLJQLȴFDQW�
GL΍HUHQFHV�LQ�RXWFRPHV��

5LVNȂEHQHȴW� FRQVLGHUDWLRQV� VWURQJO\� IDYRU� QHXUD[LDO� WHFKQLTXHV� RYHU� JHQHUDO�
anesthesia for cesarean delivery in the cases of severe preeclampsia. But many 
WLPHV�WKHUH�LV�D�QHHG�IRU�JHQHUDO�DQHVWKHVLD��FDVHV�ZKHQ�QHXURD[LDO�DQHVWKHVLD�
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LV�FRQWUDLQGLFDWHG��SDWLHQW�UHIXVH�QHXURD[LDO�RU�WKHUH�LV�QHHG�IRU�YHU\�XUJHQW�FH-
VDUHDQ�VHFWLRQ��ΖQ�WKHVH�SDWLHQWV�DOZD\V�FRQVLGHU�GLɝFXOW�DLUZD\�PDQDJHPHQW�
and tracheal intubation-induced elevation in blood pressure which may precip-
itate hemorrhagic stroke who was the leading direct cause of mortality in pa-
tients with severe preeclampsia. 

Based on all recent studies��������VSLQDO�DQHVWKHVLD�LV�VWURQJO\�FRQVLGHUHG�DV�ȴUVW�
line anesthetic technique in severely preeclamptic patients. It is easy for admin-
LVWUDWLRQ�� WKHUH� LV� D� UDSLG�RQVHW�RI� WKH�EORFNDJH�� EHWWHU�TXDOLW\�RI� DQHVWKHVLD��
the only fear remains with the hypotension and the use of vasopressors. As we 
mentioned many studies have shown that patients with severe preeclampsia 
H[SHULHQFH�OHVV�IUHTXHQW��OHVV�VHYHUH�K\SRWHQVLRQ�WKDQ�KHDOWK\�SDWLHQWV��K\SR-
WHQVLRQ�LV�HDVLO\�WUHDWHG��VKRUW�DQG�ZLWKRXW�VLJQLȴFDQW�GL΍HUHQFHV�LQ�RXWFRPHV��

0HWKRGV��

We performed a retrospective study of all severely preeclamptic women who 
KDG�FHVDUHDQ�VHFWLRQ�LQ�&OLQLF�IRU�*\QHFRORJ\�DQG�2EVWHWULFV��6NRSMH�LQ�WKH�SH-
riod between 01 of January 2015 till 31 of December 2015. Study included both 
elective and emergency cases. We analyzed all information from the patient re-
FRUGV�WKDW�ZHUH�UHOHYDQW�WR�RXU�VWXG\��3DWLHQWV�ZLWK�HFODPSWLF�VHL]XUHV��SUH�H[-
LVWHQW�FDUGLRORJ\�GLVHDVH��QHXURORJLFDO�GLVHDVH�DQG�SDWLHQWV�ZLWK�JHVWDWLRQDO�DJH�
VPDOOHU�WKDQ����ZHHNV�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��

)RU�VSLQDO�DQHVWKHVLD�������PJ�%XSLYDFDLQH�ZLWK����ƉJ�)HQWDQ\O�ZDV�XVHG��6SL-
QDO�SXQFWLRQ�ZDV�SHUIRUPHG�RQ�/��/�� OHYHO� LQ� VLWWLQJ�SRVLWLRQ�ZLWK����RU���*�
spinal needle. 

Induction of general anesthesia was performed with 2-3 mg/kg Propofol and 
����� ��PJ�NJ� 6X[DPHWKRQLXP� IRU� UDSLG� VHTXHQFH� LQWXEDWLRQ� DQG�PDLQWDLQHG�
ZLWK�LVRȵXUDQH������WR������0$&�DQG��������PJ�NJ�)HQWDQ\O��DIWHU�GHOLYHULQJ�WKH�
EDE\��� ΖW� LV�RXU� WHDP�SROLF\� WR�DYRLG�PXVFOH� UHOD[DQWV�ZKHQHYHU� LW� LV�SRVVLEOH�
EHFDXVH�WUHDWPHQW�ZLWK�PDJQHVLXP�VXOSKDWH��0J62���SURORQJ�WKHLU�H΍HFW��ΖI�LW�
was necessary 0. 3 mg/kg Rocuronium was given. 

We analyze perioperative use of urapidil for the treatment of hypertension and 
use of ephedrine for the treatment of hypotension. We observe patient’s blood 
SUHVVXUH��KHDUW�UDWH��VDWXUDWLRQ�ZLWK�R[\JHQ�VWDUWLQJ�SUHRSHUDWLYHO\�DQG�WKHQ�DW�
every 10 minutes during the cesarean section. 

5HVXOWV��

���SDWLHQWV�$6$�ΖΖ�DQG�ΖΖΖ�FODVVLȴFDWLRQ��DJHG�EHWZHHQ����DQG����\HDUV��PHDQ�s�
�������ZHUH�LQFOXGHG�LQ�RXU�VWXG\��ΖQ����SDWLHQWV����������VSLQDO�DQHVWKHVLD�ZDV�
DSSOLHG��ZKLOH����SDWLHQWV����������ZHUH�LQ�JHQHUDO�DQHVWKHVLD��:H�REVHUYH�WKH�
period one hour before the cesarean section and period during the cesarean 
VHFWLRQ�LQ�H[DFW�SHULRG�LQWHUYDOV�������������PLQ�DIWHU�WKH�LQGXFWLRQ�RI�DQHVWKHVLD���

According to our hospital protocol all patients with severe preeclampsia are sta-
tioned on recovery room in peripartal intensive care unit. They all received intra-
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YHQRXV�0J62����J�JLYHQ�LQLWLDOO\��IROORZHG�E\���J�K�IRU�VHL]XUH�SURSK\OD[LV��)RU�
FRQWUROOLQJ�EORRG�SUHVVXUH��SDWLHQWV�ZHUH�JLYHQ�PHWK\OGRSD� UHJXODUO\����ɋPJ�
IRXU�WLPHV�D�GD\�DQG�1LIHGLSLQH����PJ�WZLFH�D�GD\�LI�QHHGHG��+RZHYHU��DGGLWLRQ-
al drugs were necessary in some cases: patients with still not controlled blood 
SUHVVXUH�RU�HPHUJHQF\��XQSUHSDUHG�FDVHV��ΖQWUDYHQRXV�XUDSLGLO�������PJ�ZDV�
used in these cases. 

%ORRG�SUHVVXUH��V\VWROLF�DQG�GLDVWROLF���KHDUW�UDWH�DQG�R[\JHQ�VDWXUDWLRQ�ZHUH�
PHDVXUHG�HYHU\���PLQXWHV�GXULQJ�WKH�LQWUDRSHUDWLYH�SHULRG��WKH�ȴUVW�PHDVXUH-
ment starting before the start of anesthesia procedures. 

Table 1 give insight look of the values of the blood pressure measured 5 minutes 
EHIRUH�WKH�LQGXFWLRQ�LQ�DQHVWKHVLD�DQG��������DQG����PLQXWHV�DIWHU�WKH�VWDUW�RI�
DQHVWKHVLD��$FFRUGLQJ�WR�RXU�REVHUYDWLRQ��LQ�WKH�VSLQDO�JURXS�ERWK�V\VWROLF�DQG�
GLDVWROLF�EORRG�SUHVVXUH�VLJQLȴFDQWO\�GURSSHG�ZLWKLQ� WKH� LQLWLDO����PLQXWHV�RI�
VSLQDO�DQHVWKHVLD�DQG�DIWHU�WKDW�EORRG�SUHVVXUH�IROORZHG�RQH�FRQVWDQW�ȵRZ��ΖQ�
���SDWLHQWV�EORRG�SUHVVXUH�GURSSHG� VLJQLȴFDQWO\� DQG�HSKHGULQH�ZDV�XVHG� WR�
correct the hypotension. We tolerated the drop of systolic blood pressure up to 
�����LI�LW�ZHQW�OHVV�ZH�FRUUHFWHG�LW�ZLWK�HSKHGULQH��ΖQ�DOO�FDVHV�K\SRWHQVLRQ�ZDV�
short and easily treated. 

On the other hand we observed in the GA group small decline in the blood pres-
VXUH�DIWHU�WKH�LQGXFWLRQ�LQ�JHQHUDO�DQHVWKHVLD������RI�WKH�SDWLHQW�QHHGHG�DGGL-
tional urapidil to control the blood pressure (tab1). 

Blood pressure (BP) and use of 
ephedrine and urapidil

Spinal anesthesia 
group (62) 

General anes-
thesia group (10) 
±sd

p-value 

Preoperative BP (5 min before) 
Systolic blood pressure (SBP) 
Diastolic blood pressure (DBP) 

172±20
���s��

178±22
108±15

BP 10 minutes after the start of 
anesthesia
SBP 
DBP 

���s��
��s��

158±19
��s��

 (p<0.05) 

BP 20 minutes after the start of 
anesthesia
SBP 
DBP

���s��
68±12

150±18
92±16

 (p<0.05) 

BP 30 minutes after the start of 
anesthesia
SBP 
DBP

122±12
��s��

152±16
��s��

 (p<0.05) 

IV use of ephedrine
Number of patients
Total use of ephedrine per patient 
(mg) 

�����������
10 (5-20) 

0  (p<0.001) 

IV use of urapidil perioperatively
Number of patients
Total use of urapidil per patient (mg) 

���������
10 (5-15) 

��������
25 (10-50) 

 (p<0.001) 

Table 1: Blood pressure change and perioperative use of drugs 
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$FFRUGLQJ�WR�REVHUYDWLRQ�KHDUW�UDWH�ȵXFWXDWLRQ�ZDV�PLQLPDO�LQ�*$�JURXS��ZKLOH�
LQ�6$�JURXS�WKHUH�ZDV�LQLWLDO�GURS�LQ�WKH�ȴUVW����PLQXWHV�DIWHU�WKH�VWDUW�RI�DQHV-
WKHVLD�DQG�WKDQ�FRQVWDQW�ȵRZ�WLOO�WKH�HQG�RI�WKH�FHVDUHDQ�VHFWLRQ��S��������WDEOH�
2). 

6LPLODUO\�� 6S2�� PDLQWDLQHG� FRQVWDQW� GXULQJ� WKH� FHVDUHDQ� VHFWLRQ� LQ� WKH� *$�
JURXS��ZKLOH� LQ� WKH� 6$�JURXS� LW� VKRZHG�D� VPDOO� GHFOLQH�ZLWKLQ����PLQXWHV�RI�
spinal anesthesia and then remained constant till the end of cesarean section. 
2[\JHQ�ZDV�JLYHQ�WR�DOO�SDWLHQWV�FRQWLQXRXVO\��WDEOH�����

Heart rate and SpO2 change Spinal anesthesia 
group (62) 

General anesthesia 
group (10) 

p-value 

Heart rate (beats/min) 
Preoperative (5 minutes before) 
10 minutes after the start of anesthesia
20 minutes after the start of anesthesia
30 minutes after the start of anesthesia

���s��
90±12
88±12
86±10

108±16
���s��
98±12
100±12

p<0.05

6DWXUDWLRQ�ZLWK�R[\JHQ��
Preoperative 
10 minutes after the start of anesthesia
20 minutes after the start of anesthesia
30 minutes after the start of anesthesia

������������
������������
������������
������������

������������
�������������
������������
�������������

Table 2: Heart rate and SpO2 change

'LVFXVVLRQ��

Severe preeclampsia can seriously endanger the life of both mother and fetus 
and may account for up to big percentage of maternal deaths especially in some 
parts of the developing world. Severe preeclampsia remains among the most 
rewarding challenges for obstetric anesthesiologist because a wide range of 
pathophysiological changes require an individualized approach to each case. 
0HGLFDO� WUHDWPHQW�GHSHQGV�RQ� WKH� VHYHULW\�RIbSUHHFODPSVLD�DQG� LV�EDVHG�RQ�
antihypertensive drugs and magnesium sulfate which are the most important in 
prevention of the occurrence of intracranial hemorrhages and seizures. 

Our study shows the hemodynamic response to either spinal or general an-
esthesia in severely preeclamptic patients. In the SA group blood pressure 
GURSSHG�VLJQLȴFDQWO\�LQ�WKH�ȴUVW����PLQXWHV�DQG�WKDQ�WLOO�WKH�HQG�RI�VXUJHU\�LW�
remained constant. Hypotension lasted shortly and was easily corrected with 
VPDOO�GRVHV�RI�HSKHGULQH��+HDUW�UDWH�DQG�VDWXUDWLRQ�ZLWK�R[\JHQ� LQ�6$�JURXS�
LQLWLDOO\�GURSSHG�LQ�WKH�ȴUVW�������PLQXWHV�DQG�WKDQ�KROG�VWDEOH�WLOO�WKH�HQG�RI�
surgery. 

ΖW�LV�DOUHDG\�NQRZQ�WKDW�SDWLHQWV�ZLWK�VHYHUH�SUHHFODPSVLD�H[SHULHQFH�OHVV�IUH-
TXHQW��OHVV�VHYHUH�K\SRWHQVLRQ�WKDQ�KHDOWK\�RQHV��7KH�UHDVRQV�DUH�PXOWLIDFWRUL-
DO��VPDOOHU�YDVRGLODWDWRU\�UHVSRQVH�WR�V\PSDWKHWLF�EORFNDJH��VPDOOHU�JHVWDWLRQDO�
DJH��VPDOOHU�IHWDO�ZHLJKW7. Use of ephedrine is also connected with fetal acidosis 
LQ�QHZERUQ�EXW�XVXDOO\�ZLWK�XVH�RI�ELJJHU�GRVHV��0DQ\�VWXGLHV�WKDW�H[SORUH�QHR-
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QDWDO�RXWFRPH�IRXQG�RXW�QR�VLJQLȴFDQW�GL΍HUHQFHV�LQ�QHRQDWDO�RXWFRPH�FRP-
SDULQJ�GL΍HUHQW�DQHVWKHWLF�QHXURD[LDO�WHFKQLTXHV��$QG�ZKDW�LV�PRVW�LPSRUWDQW�
all newborns who were born with the biggest duration of hypotension had 5-min 
Apgar scores and umbilical arterial blood pH within normal ranges3. 

GA group in our study had a small decline in the blood pressure after the induc-
WLRQ�RI�DQHVWKHVLD��EXW�DOPRVW�DOO�SDWLHQWV�QHHGHG�SHULRSHUDWLYH�WUHDWPHQW�ZLWK�
XUDSLGLO�WR�FRQWURO�WKH�%3��+HDUW�UDWH�DQG�VDWXUDWLRQ�ZLWK�R[\JHQ�ZDV�VWDEOH�DQG�
constant the whole time during the surgery. 

Many studies in the last 10 years have shown that severe preeclamptic mothers 
receiving general anesthesia and their babies required more critical care sup-
SRUW��0DWHUQDO�DV�ZHOO�DV�QHRQDWDO�PRUWDOLW\�ZDV�VLJQLȴFDQWO\�KLJKHU�ZLWK�JHQHUDO�
anesthesia����. 

7KH�OLPLWDWLRQ�RI�RXU�VWXG\�ZDV�WKH�VPDOO�QXPEHU�RI�SDWLHQWV�LQ�*$�JURXS��VRPH-
WLPHV�LQVXɝFLHQW�GDWD�IURP�WKH�UHFRUGV�DQG�PRVW�LPSRUWDQWO\�IROORZ�XS�RI�QHR-
QDWDO�RXWFRPH��%XW�WKDW�JLYH�XV�D�ȴHOG�IRU�IXWXUH�UHVHDUFK��

Spinal anesthesia is a safer alternative to general anesthesia in severe pre-
eclampsia with less postoperative morbidity and mortality. We can conclude 
WKDW� 6$� FRXOG� EH� D� SUHIHUUHG� FKRLFH� RI� DQHVWKHVLD�ZKHQ� FRPSDUHG�ZLWK� *$��
ZKLFK�R΍HU�RSWLPDO�KHPRG\QDPLF�VWDELOLW\�IRU�FHVDUHDQ�GHOLYHU\��
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(9$/8$7Ζ21�2)�7+25$&Ζ&�75$80$�Ζ1-85Ζ(6�Ζ1�3$7Ζ(176�
$''0Ζ7('�Ζ1�7+(�Ζ17(16Ζ9(�&$5(�81Ζ7

0��-RYDQRYVNL�6UFHYD1��9��']DPED]RYVND1��5��']ROHYD���%��.X]PDQRYVND1��
$��*DYULORYVND1��$��.DUWORY1��$��.RNDUHYD1��=��6SLURYVNL3��0��6WHYLF���*��
.RQGRY3��$��6LPHRQRYD3��5��&KRODQFHYVNL3��Ζ��']LNRYVNL3��Ζ��9HOD3��$��-RVLIRY3��
7��6SLURYVND1��6��3RSRYVNL1��$��0XPLQRYLF1��0��0RMVRYD1

1&OLQLF�IRU�$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��&$5Ζ&���6NRSMH��
5HSXEOLF�RI�0DFHGRQLD 
�&OLQLF�IRU�RUWKRSHGLF�GLVHDVHV��6NRSMH��5HSXEOLF�RI�0DFHGRQLD 
3&OLQLF�IRU�WKRUDFLF�DQG�YDVFXODU�VXUJHU\��6NRSMH��5HSXEOLF�RI�0DFHGRQLD 
�&OLQLF�IRU�&KLOGUHQ�GLVHDVHV��%HOJUDGH��6HUELD

Ζ1752'8&7Ζ21

7UDXPDWLF�LQMXULHV�DQG�WKHLU�LPSDFW�RQ�OLIH�IXOȴOOVFULWHULD�IRU�D�JOREDO�SDQGHPLF��
)RU�LQVWDQFH��WUDXPD�LV�EHLQJ�D�UHFXUUHQW�DQG�VLJQLȴFDQW�FDXVH�RI�PRUELGLW\�DQG�
PRUWDOLW\�RYHU�WLPH�DFURVV�DOO�FRQWLQHQWV��:RUOGZLGH��HYHU\�GD\�DERXW���������
SHRSOH�GLH�DV�D�UHVXOW�RI�LQMXU\�������PLOOLRQ�GHDWKV�SHU�\HDU���)XWXUH�SURMHFWLRQV��
VKRZ�WKDW������PLOOLRQ�GHDWKV�SHU�\HDU�DUH�H[SHFWHG�IRU�WKH�\HDU��������������

Even global burden of injury shows that every country across the world develop 
LWV�RZQ�H΍RUWV�IRU�FRQWUROOLQJ�WKH�LPSDFW�RI�LQMXULHV��PHGLFDO�WUDXPD�DXGLWV��PD-
MRU�VXUJLFDO�DQG�WUDXPD�FHQWHUV�UHSRUW�GL΍HUHQW�GHJUHH�RI�Ζ&8�DGPLVVLRQV�DQG�
GHDWKV�GXH�WR�WUDXPDWLF�LQMXULHV��&DXVHV�RI�WUDXPD�YDU\�LQ�GL΍HUHQW�UHJLRQV�DQG�
PD\�EH�LQȵXHQFHG�E\�WKH�OLIHVW\OH��WHPSHU�DQG�VRFLR�HFRQRPLFDO�VWDWXV�RI�WKH�
population (2). 

0RVW�RI�WKH�VWXGLHV�XVLQJ�GL΍HUHQW�WD[RQRP\��DUJXH�WKDW�DGYDQFHG�DJH��SUHV-
ence of more than one system traumatic injuries especially the presence of tho-
UDFLF�LQMXULHV�LQ�FRUUHODWLRQ�WR�ULE�IUDFWXUHV��WKH�QXPEHU�DQG�PDJQLWXGH�RI�SXO-
monary complications as well as the mechanical ventilation increase in hospital 
PRUWDOLW\�DQG�PRUELGLW\�LQ�DOO�WUDXPD����������

2Q�WKH�RWKHU�KDQG��WKRUDFLF�WUDXPD�LVRODWHG�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�WUDX-
matic injures attribute as one of the leading cause of deaths in the ICUs. Out of 
DOO�Ζ&8V�GHDWKV�XS�WR�����ZLOO�EH�GXH�WR�WKRUDFLF�LQMXU\������

In this study we investigated the incidence of ICU admissions due to thoracic 
WUDXPDWLF�LQMXULHV��ZKHWKHU�LVRODWHG�RU�LQ�FR�H[LVWLQJ�ZLWK�RWKHU�V\VWHP�WUDXPDW-
ic injures and their correlation to mechanical ventilation and ICU stay. 

0$7(5Ζ$/�$1'�0(7+2'

ΖQ�D�VLQJOH�LQVWLWXWLRQ�DQDO\VLV��ZH�UHVSHFWLYHO\�HYDOXDWHG�GDWD�UHFRUGV�IURP�SD-
tients who were admitted in the Intensive Care Unit (ICU) at the Clinic for Anes-
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WKHVLD�5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��&$5Ζ&���6NRSMH��5HSXEOLF�RI�0DFHGRQLD��
IRU�VL[�PRQWKVȇ�SHULRG��IURP�-DQXDU\�WR�-XQH��������

Ζ&8�DW�WKH�&$5Ζ&�LV�PL[HG�W\SH�RI�Ζ&8��ZKHUH�SDWLHQWV�ZKR�QHHG�SRVW�VXUJLFDO�
LQWHQVLYH�FDUH��SDWLHQWV�ZLWK�WUDXPDWLF�LQMXULHV�DQG�SDWLHQWV�IURP�RWKHU�SURȴOH�
specialties who need ventilator support are admitted. 

Only patients with traumatic injuries were further analyzed anddivided into 
WKUHH�JURXSV��*URXS�$�LQFOXGHG�SDWLHQW�ZLWK�LVRODWHG�WKRUDFLF�WUDXPDWLF�LQMXULHV��
*URXS�%�LQFOXGHG�SDWLHQWV�ZKR�KDG�WKRUDFLF�DQG�FR�H[LVWLQJ�RWKHU�V\VWHP�WUDX-
matic injuries and Group C included patients with traumatic injuries to other 
systems. 

3DWLHQWV�DJH��JHQGHU��GXUDWLRQ�RI�PHFKDQLFDO�YHQWLODWLRQ��GXUDWLRQ�RI� Ζ&8�VWD\�
and outcome were analyzed. For the groups with thoracic traumatic injuries 
�*URXS�$�DQG�*URXS�%��WKH�SUHVHQFH�RI�ULE�IUDFWXUHV��SQHXPRWKRUD[�KDHPDWKR-
WRUD[��RU�FRPELQDWLRQ�RI�ERWK�ZDV�IXUWKHU�UHFRUGHG��2Q�WKH�RWKHU�KDQG��IRU�WKH�
JURXSV�ZKHUH�RWKHU�V\VWHP�WUDXPD�ZDV�SUHVHQW��*URXS�%�DQG�*URXS�&���DQD-
O\]HV�RI�WKH�FR�H[LVWLQJ�V\VWHP��KHDG�RU�QHFN��H[WUHPLWLHV��YHUWHEUD��YDVFXODU�RU�
other) was done. 

'DWD�ZHUH�FROOHFWHG�DQG�DQDO\]HG�XVLQJ�WKH�0LFURVRIW�([FHO��YHUVLRQ�;3�������

The paired t-test and logarithmic regression were employed in the statistical 
DQDO\VLV�ZLWK�DOID�HUURU�RI����EHLQJ�FRQVLGHUHG�DFFHSWDEOH��3�YDOXH����������

5(68/76

2XW�RI�����SDWLHQWV� WRWDO�RI�����SDWLHQWV�KDG�WUDXPDWLF� LQMXULHV�DQG�ZHUH�DQ-
DO\]HG��0DMRULW\�RI�WKH�SDWLHQWV�ZHUH�PDOH��Q �������������DQG�PDMRULW\�RI�WKH�
WUDXPDWLF�LQMXULHV�ZHUH�GXH�WR�WUDɝF�DFFLGHQWV��Q ��������������

$JH
*HQGHU�PDOH
Ζ&8�VWD\�
�GD\V��
1HHG�IRU�09

09��GD\V��
([LWXV�OHWDOLV

Mean+sd
�����+22. 9
��������Q ����
11. 3+10. 9
��������Q ����
11. 7+12. 1
�������Q ���

Mean+sd
�����+�����
��������Q ����
7. 53+10. 5
��������Q ����
6. 1+8. 3
�������Q ���

Mean+sd
�����+21. 8
��������Q ����
����+7. 8
��������Q ����
6. 3+8. 1
��������Q ����

*MV-mechanical 
ventilation

Table 1. Patient demographic and clinical data

ΖVRODWHG�WKRUDFLF�WUDXPD��*URXS�$��ZDV�IRXQG�LQ���������Q ����RI�WKH�SDWLHQWV�
DGPLWWHG�WR�WKH�Ζ&8�ZKHUH�DV�WKRUDFLF�DQG�FR�H[LVWLQJ�RWKHU�V\VWHP�WUDXPDWLF�
LQMXULHV� �*URXS�%��ZDV� IRXQG� LQ�������� �Q ����DQG� WUDXPDWLF� LQMXULHV�ZLWKRXW�
WKRUDFLF�WUDXPD��JURXS�&��ZDV�IRXQGLQ���������Q ����RI�WKH�SDWLHQWV��3DWLHQWV�
demographic and clinical data are shown in Table 1. 
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Between the groups average mechanical ventilations (in days) showed no statis-
WLFDO�VLJQLȴFDQFH�ZKLOH�WKH�Ζ&8�VWD\�ZDV�VLJQLȴFDQWO\�ORQJHU�LQ�JURXS�$�FRPSDUHG�
WR�RWKHU�JURXSV��S �������S ��������

ΖQ� JURXS� $�� WKRUDFLF� WUDXPDWLF� LQMXULHV� VXFK� DV� SQHXPRWKRUD[�KDHPDWRWRUD[�
ZDV�IRXQG�LQ��SWV�����������ULE�IUDFWXUHV�ZHUH�IRXQG�LQ����SDWLHQWV����������DQG�
combination of pulmonary contusion with rib fractures was found in 13 patients 
����������7DEOH�����ΖQ�WKLV�JURXS�PHFKDQLFDO�YHQWLODWLRQ�ORQJHU�WKDQ�WHQ�GD\V�ZDV�
QHHGHG�LQ����������Q ����RI�WKH�SDWLHQWV��ZKLOH�WKH�VDPH�QXPEHU�RI�SDWLHQWV�
were not mechanically ventilated at any time. (Table 3). 

*URXS�$ 7pts ��SWV 13pts ��

*URXS�% 10pts 13pt 12pts 35

Table 2. Presence of thoracic traumatic injuries. 

ΖQ� JURXS�%��SQHXPRWKRUD[�KDHPDWRWRUD[�ZDV�SUHVHQW� LQ����� ���� ULE� IUDFWXUH�
ZDV�SUHVHQW�LQ��������DQG�FRPELQDWLRQ�RI�ERWK�ZDV�IRXQG�LQ��������RI�WKH�SD-
WLHQWV��7DEOH�����)UDFWXUHV�RI�WKH�H[WUHPLWLHV����������Q ����DQG�IUDFWXUHV�RI�YHU-
WHEUD����������Q ��������ZHUH�PRVW�IUHTXHQW�FR�H[LVWLQJ�LQMXULHV�IRXQG�LQ�WKLV�
JURXS��7DEOH�����Ζ&8�VWD\�ORQJHU�WKDQ�ȴYH�GD\V�ZDV�QHHG�LQ����SDWLHQWV�IURP�WKLV�
group (Table 3). 

*URXS�$��Q ���� Group B (n=35) Group C (n=75) 

Male/female
MV>10 days
MV<10 days
ICU>5 days
ICU<5 days
([LWXV�OHWDOLV

25/9
���������SWV��
���������SWV��
���������SWV��
���������SWV��
��������SWV��

27/8
��������SWV��
���������SWV��
����������SWV��
����������SWV��
������SWV��

67/9
���������SWV��
���������SWV��
���������SWV��
���������SWV��
�������SWV��

s
Table 3. Distribution of clinical features of the patients in the groups

Group C (patients who didn’t have thoracic trauma) accompanied the largest 
QXPEHU�RI�SDWLHQWV��6LJQLȴFDQWO\�PRUH�SDWLHQWV�LQ�*URXS�&�KDG�IUDFWXUHV�RI�H[-
tremities and head traumatic injuries compared to other system injuries. (Table 
�����

%HWZHHQ�WKH�JURXSV��VLJQLȴFDQWO\�ODUJHU�QXPEHU�RI�SDWLHQWV�LQ�*URXS�$�QHHGHG�
longer mechanical ventilation while the largest number of patients who needed 
longer ICU stay where in the group C. 
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)UDFWXUH�RI�YHUWHEUD
)UDFWXUH�RI�H[WUHPLWLHV
+HDG�WUDXPD
9DVFXODU�WUDXPD
2WKHUV

WRWDO

8pts (22.8/5) 
��SWV���������
�SWV���������
�SWV���������
�SWV���������
35

�SWV���������
��SWV���������
��SWV���������
�SWV��������
��SWV�������
75

7DEOH����&R�H[LVWLQJ�WUDXPDWLF�LQMXULHV�LQ�*URXS�%�DQG�JURXS�&

'Ζ6&86Ζ21

Our study results show that most of the patients admitted in the ICU of CARIC 
ZHUH�PDOH�LQGLYLGXDOV�ZLWK�WKH�PHDQ�EHWZHHQ�������\HDUV�ROG��7KLV�UHVXOWV�DUH�
LQ�FRUUHVSRQGHQFH�ZLWK�UHVXOWV�RI�WUDXPD�DXGLWV�ZRUOG�ZLGH������

Cohn et al. (5) and Rao et al. (6) suggest that mechanical ventilation longer than 
10 days is needed in patients who have polytraumatic injuries in whom thoracic 
ZDOO�LQWHJULW\�DV�ZHOO�DV�WLVVXH�LV�GLPLQLVKHG��IURP�GL΍HUHQW�UHDVRQV���7KH�SUHV-
HQFH�RI�SXOPRQDU\� FRQWXVLRQ�ZLWK�RU�ZLWKRXW�ȵDLO� FKHVW� LV�XVXDOO\� DVVRFLDWHG�
ZLWK�D�KLJK�LQFLGHQFH�RI�YHQWLODWRU�VXSSRUW�UHTXLUHPHQWV�����KRZHYHU��WKHUH�LV�
RIWHQ�QR�FOHDU�FRUUHODWLRQ�EHWZHHQ�WKH�D΍HFWHG� OXQJ�YROXPH�DQG�WKH�VHYHULW\�
DQG�GXUDWLRQ�RI�K\SR[HPLD��In our study this seams to be true for the patients 
ZKR�KDG�LVRODWHG�WKRUDFLF�WUDXPD��3DWLHQWV�ZKR�KDG�FRH[LVWLQJ�WUDXPDWLF�LQMXU\�
additional to thoracic trauma or patients without thoracic trauma needed me-
chanical ventilation shorter than 10 days in terms of day as well as in terms of 
percentages. The same pattern was found for the ICU stay. 

6LPLODUO\��PDQ\�VWXGLHV�KDYH�UHSRUWHG�WKDW�WKH�SUHVHQFH�RI�WKRUDFLF�WUDXPD�DQG�
ULE�IUDFWXUHV�DUH�SRVLWLYHO\�FRUUHODWHG�ZLWK�WKH�KLJKHU�PRUWDOLW\��5HVXOWV�RI�GL΍HU-
ent incidence of isolated thoracic trauma while the referred results for the le-
WKDOLW\�RI�LVRODWHG�FKHVW�WUDXPDV�UDJHV�EHWZHHQ����WR����̂ �������5HVXOWV�IURP�WKLV�
VWXG\�VKRZ�ORZHU�LQFLGHQFH�RI�GHDWK���������LQ�SDWLHQWV�ZKR�ZKR�KDG�LVRODWHG�
WKRUDFLF�WUDXPD��JURXS�$��DV�ZHOO�DV�LQ�WKH�SDWLHQWVȇ�ZLWK�FRH[LVWLQJ�RWKHU�V\VWHP�
traumatic results (group B). 

'L΍HUHQFHV�RI�WKH�UHVXOWV�LQ�RXU�VWXG\�WR�WKH�RWKHU�VWXGLHV�PLJKW�EH�GXH�WR�VHY-
HUDO� IDFWRUV�� )LUVWO\�� LQ� RXU� VWXG\� WKH� QXPEHU� RI� VWXGLHG� SDWLHQWV� LV� UHODWLYHO\�
lower then the number of patients in the other studies. Secondly in our study 
pulmonic complications were not evaluated in either of the groups in terms of 
LQGHSHQGHQW�IDFWRUV��$QG�DW�ODVW�LQ�RXU�VWXG\�GL΍HUHQW�WD[RQRP\�ZDV�XVHG�FRP-
pared to other studies. 

7KLV� VWXG\� KDV� VHYHUDO� OLPLWDWLRQV��:H� GLGQȇW� XVHG� WD[RQRP\� DQG� VFRUHV� OLNH�
$EEUHYLDWHG� ΖQMXU\�6FRUH� �$Ζ6��RU� ΖQMXU\�6HYHULW\�6FRUH� �Ζ66��ZKLFK�ZLOO� H[SODLQ�
that the patients who didn’t have thoracic injury most likely had higher ISS and 
AIS scores. From the global perspectives view this study was a single institution 
study so we can not conclude forcorrelation of traumatic injuries in the Republic 
of Macedonia. 
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&RQFOXVLRQ: Patients with thoracic trauma injuries need longer mechanical ven-
tilation and ICU stay where as lethality is higher in patients with other system 
traumatic injuries. 
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1(:�&/Ζ1Ζ&$/�3$7+:$<�)25�3(5Ζ23(5$7Ζ9(�75($70(17�2)�
727$/�-2Ζ17�$57+523/$67<

0DOLQRYVND�1LNRORYVND�/1��&LULYLUL�-���7DOHVNL�'���.RVWDGLQRYVNL�9��� 
0DQROHYD�03��6KLUJRVND�%�

���'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��&LW\�*HQHUDO�
+RVSLWDOȋ���PL�6HSWHPYULȋ��6NRSMH 
���'HSDUWPHQW�RI�2UWKRSHGLFV�DQG�7UDXPDWRORJ\��&LW\�*HQHUDO�+RVSLWDOȋ�
��PL�6HSWHPYULȋ��6NRSMH 
���ΖQVWLWXWH�RI�3K\VLFDO�PHGLFLQH�DQG�5HKDELOLWDWLRQ��)DFXOW\�RI�0HGLFLQH��
6NRSMH 
���8QLYHUVLW\�&OLQLF�IRU�2WRUKLQRODU\QJRORJ\��)DFXOW\�RI�0HGLFLQH��6NRSMH

ΖQWURGXFWLRQ��

Clinical pathways for fast track surgery are formed in order to achieve clinically 
DQG�ȴVFDOO\� LPSRUWDQW�RXWFRPHV�VXFK�DV�HDUOLHU�GLVFKDUJH� IURP�KRVSLWDO��)DVW�
track models are based on the coordination of multiple individual elements of 
SDWLHQW�FDUH�LQWR�DQ�RSWLPL]HG�PXOWLPRGDO�DSSURDFK��LQFOXGLQJ�WDUJHWHG�SDWLHQW�
VHOHFWLRQ�� HQKDQFHG�SDWLHQW� HGXFDWLRQ�� D�PXOWLPRGDO� DSSURDFK� WR�SRVWRSHUD-
WLYH�DQDOJHVLD��DQG�HDUO\�SDWLHQW�PRELOL]DWLRQ�DQG�UHKDELOLWDWLRQ1��ΖQ�RUWKRSHGLFV��
this model has been applied successfully to total joint arthroplasty where fast 
WUDFN�SURJUDPVKDYH�EHHQ�DVVRFLDWHG�ZLWK�UHGXFHG�VXUJLFDO�ZDLW�WLPHV��OHQJWK�RI�
hospital stay and costs of care2. Importantly studies suggest that patient safety 
remains high and satisfaction is equal or improved. Still the implementation of 
WKHVH�SURWRFROV�LV�DOZD\V�IDFHG�ZLWK�PDQ\�GLɝFXOWLHV��VWDUWLQJ�ZLWK�WKH�PHGLFDO�
SHUVRQQHO� LWVHOI��EHFDXVH�WKHVH�SURJUDPV�DUH�DVVRFLDWHG�ZLWK�PRUH�ZRUN�DQG�
HQJDJHPHQW�IURP�WKH�SHUVRQQHO��(YHU\�FKDQJH�LV�XVXDOO\�KDUG��HYHQ�LI�LW�EULQJV�
SRVLWLYH�WKLQJV��7KH�SDWLHQWV�XVXDOO\�IHHO�YHU\�VDIH�LQ�WKH�KRVSLWDO��DQG�OHDYLQJ�WKH�
hospital is sometimes disturbing for them. And sometimes there are realistic 
SUREOHPV��VXFK�DV�KDYLQJ�QR�KHOS�DW�KRPH��DUFKLWHFWRQLFDO�LVVXHV��VWDLUV��ȵRRUV��
QR�HOHYDWRU��EDWKURRP�RQ�GL΍HUHQW�OHYHO���DQG�EDG�SUHRSHUDWLYH�SDWLHQW�FRQGL-
WLRQ�ZLWK�PDQ\�FRPRUELGLWLHV��ΖW�LV�VKRZHG�WKDW�LQFUHDVLQJ�DJH��$PHULFDQ�6RFLHW\�
RI�$QHVWKHVLRORJLVWV��$6$��SK\VLFDO�VWDWXV��SUHRSHUDWLYH�XVH�RI�ZDONLQJ�DLGV��ORZ�
SUHRSHUDWLYH�KHPRJORELQ��DQG�SDWLHQWV�OLYLQJ�DORQH�ZHUH�DVVRFLDWHG�ZLWK�DQ�LQ-
creased length of stay. 

3DWLHQWV�DQG�PHWKRGV��

ΖQ�6HSWHPEHU�������ZH�VWDUWHG�WKH�LPSOHPHQWDWLRQ�RI�WKH�QHZ�PXOWLGLVFLSOLQDU\�
SURWRFRO��IRU�WKH�SDWLHQWV�ZLWK�WRWDO�KLS�RU�NQHH�HQGRSURWKHVLV�LQ�RXU�KRVSLWDO��:H�
VHW�XS�SDWLHQW�FULWHULD�IRU�HQUROPHQW�LQ�WKLV�SURJUDP��ZKLFK�DUH�OLVWHG�LQ�7DEOH����
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Primary hip or knee replacement

$JH�ȱ���

ƪ6ƪ�Ζ�ȂΖΖΖ

%0Ζ�ȱ���

Normal hematocrit 

No rheumatoid arthritis

1R�KLVWRU\�RI�SXOPRQDU\�HPEROLVP�RU�'97�ZLWKLQ�WKH�ODVW�VL[�PRQWKV

)XQFWLRQDO�VWUHQJWK�RI�XSSHU�H[WUHPLW\

Suitable home layout and design 

Adequate home support (responsible adult to assist the patient at home) 

7DEOH����1HZ�MRLQW�SURJUDP�SDWLHQW�HOLJLELOLW\�FULWHULD 
$6$��$PHULFDQ�VRFLHW\�RI�$QHVWKHVLRORJLVWV��%0Ζ��%RG\�0DVV�ΖQGH[�'97ȂGHHS�YHQRXV�
thrombosis

2QH�RI�WKH�UHYLHZHUV�DQDO\]HG����PHGLFDO�FKDUWV�UHWURVSHFWLYHO\��EHIRUH�WKH�LP-
plementation of the new protocol from the patients who met the same eligibility 
criteria as the patients for the new protocol. The data that were abstracted were 
GHPRJUDSKLF�DQG�FOLQLFDO�YDULDEOHV� LQFOXGLQJ�DJH��VH[��ERG\�PDVV� LQGH[��%0Ζ���
$6$�VWDWXV�� FRPRUELGLWLHV�� VXUJLFDO�SURFHGXUH�� W\SH�RI�DQHVWKHVLD�� LQWUDRSHUD-
WLYH�DQG�SRVWRSHUDWLYH�EORRG�WUDQVIXVLRQ��QDXVHD�DQG�YRPLWLQJ��RWKHU�FRPSOLFD-
WLRQV��OHQJWK�RI�KRVSLWDO�VWD\�DQG�SDLQ�VFRUHV�ZLWK�9LVXDO�$QDORJXH�6FDOH��

1HZ�SURWRFRO

The new protocol was designed as an evidence based approach to perioperative 
care by a multidisciplinary team. The preparation of the patient started as soon 
as we saw that he met the enrolment criteria with an enhanced preoperative 
HGXFDWLRQ��RUDO�DQG�ZULWWHQ���7KH�HGXFDWLRQ�ZDV�DERXW�WKH�VXUJHU\��DQHVWKHVLD��
KRVSLWDO�VWD\�DQG�ZKDW�LV�H[SHFWHG�IURP�WKH�SDWLHQW�SHULRSHUDWLYO\��ZLWK�D�VLQJOH�
purpose to familiarize the patient with the procedure so he can receive true and 
realistic information about it. The type of anesthesia was left to the discretion 
RI� WKH�DWWHQGLQJ�DQHVWKHVLRORJLVW��EXW� WKH�SRVWRSHUDWLYH�DQDOJHVLD�ZDV�GHWHU-
PLQHG��ΖW�LQFOXGHG�.HWRQDO����PJ��WZR�WLPHV����KRXUVL��Y�DQG�7UDPDGRO����RU�
����PJ��L��Y����WLPHV����KRXUV�IRU�WKH�ȴUVW�WZR�SRVWRSHUDWLYH�GD\V��DQG�DIWHU�WKDW�
ΖEXSURIHQ�����PJ����WLPHV����KRXUV�SHU�RV�DQG�3DUDFHWDPRO�����PJ����WLPHV�
���KRXUV�SHU�RV��7KH�GHFLVLRQ� WR�SODFH�D�XULQDU\�FDWKHWHU�ZDV� OHIW� WR� WKH�VXU-
JHRQ�DQG�WKH�DQHVWKHVLRORJLVW�LQ�WKH�RSHUDWLQJ�URRP��EXW�HYHQ�LI�LW�ZDV�SODFHG��LW�
ZDV�WDNHQ�RXW�WKH�QH[W�GD\��3HULRSHUDWLYO\�ZH�XVHG�WKH�DQWLȴEULQROLWLFWUDQH[HPLF�
DFLG������JU�����PLQ��EHIRUH�VXUJHU\�DQG������JU����KRXUV�DIWHU�VXUJHU\��3K\VLFDO�
WKHUDS\�ZDV�VWDUWHG�RQ�SRVWRSHUDWLYH�GD\���ZLWK�D�YHUWLFDOL]DWLRQ�RI�WKH�SDWLHQWV��
VLWWLQJ�WR�VWDQGLQJ�SRVLWLRQ��ZLWK�D�SURJUHVVLYH�ZDONLQJ���WR����P��RQ�WKH�QH[W�GD\�
with the help of a physiotherapist and walking aid. The patients were counseled 
WR�EUHDWKH�GHHSO\�HYHU\����PLQ����DQNOH�SXPSLQJ��VWDWLF�TXDGULFHSV�DQG�EXWWRFN�
H[HUFLVHV��3DWLHQWV�ZHUH�HQFRXUDJHG�WR�HDW�DQG� WDNH�ȵXLGV�UHJXODUO\��3DWLHQWV�
were discharged home when they met the following criteria: pain managed with 
RUDO�PHGLFDWLRQ��QRUPDO�YLWDO�VLJQV��QR�VLJQ�RI�LQIHFWLRQ�RU�EOHHGLQJ��DSSURSULDWH�
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RUDO� LQWDNH�ZLWKRXW�QDXVHD�DQG�YRPLWLQJ��VWDEOH�KHPRJORELQ��DEOH� WR�SHUIRUP�
VHOI�FDUH��LQGHSHQGHQW�LQ�EHG�PRELOLW\�DQG�WUDQVIHUV��ZDONLQJ����P��ZLWK�ZDONLQJ�
aid and patient readiness to leave the hospital. 

6WDQGDUG�SURWRFRO

7KH� VWDQGDUG�SURWRFRO� LQFOXGHG� OLPLWHG�SUHRSHUDWLYH�HGXFDWLRQ��QR� VWDQGDUG-
L]HG�SRVWRSHUDWLYH�PXOWLPRGDO�DQDOJHVLD��SODFHG�XULQDU\�FDWKHWHU� LQ�HYHU\�SD-
WLHQW��QR�DQWLȴEULQROLWLF�DQG�QR�VWDQGDUG�SK\VLFDO�WKHUDS\��

5HVXOWV��

6WDQGDUG�SURWRFRO 1HZ�SURWRFRO S�YDOXH

$JH��PHDQ��6'�� �����s����� 61.68±10.12 S ����

*HQGHU��� p=0.58

male ������������ �����������

female ������������ �����������

ƪ6ƪ�VWDWXV��� p= 0.21

I ���������� ����������

II ������������ ������������

III ������������ ������������

:HLJKW��PHDQ��6'�� �����s����� 85.15±16.96 S �����

+HLJKW��PHDQ��6'�� ������s����� ������s���� p= 0.52

%0Ζ��PHDQ��6'�� 29.91±5.27 29.98±5.52 p= 0.07

7\SH�RI�VXUJHU\ p= 0.55

+LS�DUWKURSODVW\ ������������ ������������

.QHH�DUWKURSODVW\ ������������ ������������
7DEOH���3DWLHQW�FKDUDFWHULVWLFV� 
6'��VWDQGDUG�GHYLDWLRQ��$6$��$PHULFDQ�6RFLHW\�RI�$QHVWKHVLRORJLVWV��%0Ζ�%RG\�0DVV�
ΖQGH[

6WDQGDUG�SURWRFRO 1HZ�SURWRFRO S�YDOXH

&DUGLDF�GLVHDVH ������������ ������������ p=0.82

+\SHUWHQVLRQ ������������ ������������ S ����

COPD ���������� ���������� p=0.77

'0�LQVXOLQ�GHSHQGHQW ��������� ���������� p=0.21

'0�LQVXOLQ�LQGHSHQGHQW ���������� ���������� p=0.62

5HQDO�GLVHDVH 0 0

7DEOH���3DWLHQW�FRPRUELGLWLHV� 
&23'�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��'0��GLDEHWHV�PHOOLWXV�
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6WDQGDUG�SURWRFRO 1HZ�SURWRFRO S�YDOXH

*HQHUDO�DQHVWKHVLD ������������ ������������ S ����

6SLQDO�DQHVWKHVLD ������������ ������������

7DEOH���7\SH�RI�DQHVWKHVLD

7DEOH������DQG���DUH�VKRZLQJ�GHPRJUDSKLF� FKDUDFWHULVWLFV�� FRPRUELGLWLHV�DQG�
W\SH�RI�DQHVWKHVLD��ZKHUH�QR�VLJQLȴFDQW�GL΍HUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�WZR�
groups. 

Standard protocol New protocol p value 

Blood transfusion

intraoperative ������������ ���������� p = 0.032

postoperative ������������ ���������� p = 0.008

Nausea and vomiting

Operative day ����������� ����������� p= 0.79

First postoperative day ����������

Second postoperative day

7DEOH���7UDQVIXVLRQ�RI�EORRG��QDXVHD�DQG�YRPLWLQJ

7DEOH���VKRZV�WKDW�WKHUH�LV�D�VWDWLVWLFDOO\VLJQLȴFDQW�KLJKHU�UDWH�RI�EORRG�WUDQVIX-
VLRQ�DPRQJ�WKH�SDWLHQWV�ZKR�GLG�QRW�UHFHLYH�WUDQH[HPLF�DFLG�FRPSDUHG�WR�WKH�
SDWLHQWV�LQ�WKH�QHZ�SURWRFRO��7KH�VHFRQG�SDUW�VKRZV�WKDW�WKHUH�LV�QR�GL΍HUHQFH�
between the groups considering the incidence of nausea and vomiting. 

Standard protocol New protocol p value

9.19±1.99 7.065±3.51 p<0.01

7DEOH���/HQJWK�RI�KRVSLWDO�VWD\��QXPEHU�RI�GD\V��

7DEOH���VKRZV�WKH�SULPDU\�RXWFRPH�RI�WKLV�VWXG\��ZKHUH�ZH�FDQ�VHH�WKDW�WKHUH�
LV�D�VWDWLVWLFDOO\�VLJQLȴFDQW�HDUOLHU�GLVFKDUJH�KRPH���GD\V�� LQ�WKH�QHZ�SURWRFRO�
patient group. 
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)LJXUH���3DLQ�VFRUHV�DFFRUGLQJ�WR�9LVXDO�$QDORJXH�6FDOH��9$6�� 
32'����ȴUVW�SRVWRSHUDWLYH�GD\���32'����VHFRQG�SRVWRSHUDWLYH�GD\��

Figure 1 shows that there are lower pain scores in the new protocol group with 
a multimodal analgesia program compared to the standard one. 

'LVFXVVLRQ��

7KH�GHYHORSPHQW�RI�WKLV�QHZ�SURJUDP�ZDV�D�QRYHO�WKLQJ�IRU�RXU�KRVSLWDO��VR�ZH�
GHFLGHG�QRW�WR�EULQJ�PDQ\�QHZ�DQG�GUDVWLFDOO\�GL΍HUHQW�SULQFLSDOV�RI�ZRUN��EH-
FDXVH�LW�LV�LPSRUWDQW�WR�FKDQJH�WKLQJV��EXW�PD\EH�PRUH�LPSRUWDQW�LV�WR�VXVWDLQ�
these changes if they show good results. Preoperative education of the patient 
KDV�DQ�LQȵXHQFH�RQ�WKH�SV\FKRORJLFDO�VWDWH�RI�WKH�SDWLHQW��JHWWLQJ�WR�NQRZ�WKH�
UHDO�DVSHFWV�RI�WKH�RSHUDWLRQ�LWVHOI��DV�ZHOO�DV�WKH�SRVWRSHUDWLYH�WLPH��3DWLHQWV�
QHHG�WR�NQRZ�WKDW�WKH\�ZLOO�KDYH�FHUWDLQ�OHYHO�RI�SDLQ��EXW�WKLV�VKRXOG�QRW�VWRS�
WKHP�IURP�DFWLYHO\�KDYLQJ�SDUW�LQ�PRELOL]DWLRQ�DQG�UHKDELOLWDWLRQ��WDNLQJ�FDUH�RI�
themselves and taking food and liquids. That means they should have an active 
role in the healing process. One review study showed that preoperative educa-
WLRQ�GHFUHDVHV�WKH� OHYHO�RI�DQ[LRXVQHVV�DPRQJ�SDWLHQWV��EXW�GRHV�QRW�UHGXFH�
hospital length of stay. 3. 

There are many modalities of postoperative analgesia. There is multimodal sys-
WHPLF� DQDOJHVLD�� LQWUDWKHFDO� RSLRLGV�� ORFDO� LQȴOWUDWLRQ�DQDOJHVLD�� VLQJOH� VKRW�RU�
continues peripheral nerve blocks and epidural analgesia����. What is used de-
SHQGV�RQ�GUXJV�DYDLODELOLW\��HGXFDWLRQ�RI�WKH�DQHVWKHVLRORJLVW�IRU�WKH�WHFKQLTXH��
WUDGLWLRQ�LQ�WKH�KRVSLWDO��WKH�SDWLHQW� LWVHOI�DQG�WKH�SUHIHUHQFHV�RI�WKH�VXUJHRQ�
also. That is why we descided to use multimodal sistemic analgesia with mede-
FLQH�ZH�XVH�LQ�RXU�HYHU\�GD\�SUDFWLVH��2QH�PHWDDQDOLV\V�VKRZV�VDIHW\�DQG�H΍HF-
WLYHQHVV�LQ�LQWUDYHQRXV�WUDQH[HPLF�DFLG�LQ�GHFUHDVLQJ�LQWUDRSHUDWLYH�DQG�SRVW-
operative bleeding in orthopedic patients6��ΖQ�RXU�VWXG\�ZH�DOVR�VDZ�VLJQLȴFDQW�
GHFUHDVH�RI�EORRG�WUDQVIXVLRQ�ZLWK�WKH�XVH�RI�WUDQH[HPLF�DFLG��3ODFLQJ�D�XULQDU\�
catheter is an old habit that needs to be changed. Increased risk of intrahospital 
infections and decreased mobility of the patients are one of the reasons for that. 
The study of Loftus showed the connection of decreasing length of hospital stay 
with avoiding the use of urinary catheter in patients7��2XW�RI�����SDWLHQWV��RQO\�
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RQH�KDG�D�VHULRXV�FRPSOLFDWLRQ��OX[DWLRQ�RI�WKH�IHPRUDO�SDUW�KLS�HQGRSURWKHVLV�
and that patient belonged to the standard protocol group. 

Our study has several limitations which are important to recognize. The ret-
rospective nature of this study relies both on the completeness of the patient 
FKDUW�DV�ZHOO�DV�RQ�WKH�OHJLELOLW\�RI�WKH�KDQGZULWWHQ�UHFRUGV��QRW�WR�PHQWLRQ�FRQ-
sistency across nurses with regard to documentation of an event. When we col-
OHFWHG�WKH�GDWD�UHWURVSHFWLYHO\��ZH�ORRNHG�IRUSDWLHQWV�ZKR�ZRXOG�KDYH�PHW�WKH�
QHZ�SURWRFRO�FULWHULD��EXW�VRPHWLPHV�ZH�FRXOG�QRW�JHW�DOO�WKH�LQIRUPDWLRQ�IURP�
WKH�GDWD��IRU�H[DPSOH��GLG�WKH\�KDYH�KHOS�KRPH���:H�GLG�QRW�GR�WKH�GLVFKDUJH�
DFFRUGLQJ�WR�FULWHULD��ZH�MXVW�PDGH�D�QRWH�ZKHWKHU�WKH�SDWLHQW�IXOȴOOHG�WKH�FULWH-
ULD��ΖQ�DOO����SDWLHQW�WKH\�ZHUH�IXOȴOOHG�RQ�WKH�GD\�RI�GLVFKDUJH��DQG�VRPHWLPHV�
even earlier. But we did not want to force the surgeon to discharge them in or-
der to receive better results. This way we thought we would make more realistic 
comparison with the patients in the standard protocol when we did not have the 
discharge criteria. 

7KH�GHFUHDVH�IURP���WR���GD\V��FRPSDUHG�WR�ZRUOG�H[SHULHQFH�LV�QRW�D�ORW��EXW�
maybe more important is the development of closer relationship between the 
GL΍HUHQW�SURȴOHV�RI�PHGLFDO�SHUVRQQHO� �DQHVWKHVLRORJLVW�� VXUJHRQ��SK\VLDWULVW��
QXWULWLRQLVW��QXUVHHWF����DQG�PRUH�LPSRUWDQW�WKDW�WKLV�PXOWLGLVFLSOLQDU\�DSSURDFK�
brings results and opens a door for further improvement. 

&RQFOXVLRQ

Multimodal multidisciplinary protocol shows success in the patient results (de-
FUHDVH� LQ� KRVSLWDO� OHQJWK� RI� VWD\�� ORZHU� SDLQ� VFRUHV�� ORZHU� QXPEHU� RI� EORRG�
transfusion) as well as in its applicability and practical implementation for a long 
run. Of course there is a need for further improvement in every aspect of the 
protocol in the future. 
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&2035Ζ1*�$1$720Ζ&$/�Ȋ%/Ζ1'ȋ�7(&+1Ζ48(�$1'�
8/75$6281'�*8Ζ'('�7(&+1Ζ48(�2)�6(77Ζ1*�&(175$/�
9(1286�&$7(7+(5�Ζ1�9��-8*8/$5Ζ6�Ζ17(51$

7ROHVND�0{��.DUWDORY�${�.X]PDQRYVND�%{��6KRVKROFKHYD�0t��'LPLWURYVNL�
${��6SLURYVND�7{��%XVKLQRVND�-{��7ROHVND�1u

{8QLYHUVLW\�&OLQLF�IRU�72$5Ζ/8&�Ȃ�.$5Ζ/��)DFXOW\�RI�0HGLFLQH�6NRSMH��
t8QLYHUVLW\�&OLQLF�Ȋ6W��1DXP�2KULGVNLȋ��)DFXOW\�RI�0HGLFLQH�6NRSMH��
u8QLYHUVLW\�&OLQLF�IRU�7KRUDFRYDVFXODU�6XUJHU\��)DFXOW\�RI�0HGLFLQH�
6NRSMH��8QLYHUVLW\�Ȋ6W��&\ULO�DQG�0HWKRGLXVȋ��6NRSMH��5HSXEOLF�RI�
0DFHGRQLD�

INTRODUCTION: Placing a central venous catheter is an invasive procedure usu-
DOO\� SHUIRUPHG� E\� DQHVWKHVLRORJLVWV�� QHSKURORJLVWV�� FDUGLRORJLVWV� DQG� RQFROR-
gists. Catheterization of central veins is performed because of hemodynamic 
PRQLWRULQJ�� SDUHQWHUDO� QXWULWLRQ�� DGPLQLVWUDWLRQ� RI� YDVRDFWLYH� GUXJV�� GLDO\VLV��
VHYHUH�SHULSKHUDO� LQWUDYHQRXV�DFFHVV�� ORQJWHUP�LQWUDYHQRXV�DGPLQLVWUDWLRQ�RI�
GUXJV� �HJ��$QWLELRWLFV��JLYLQJ�ȵXLGV� WR� WUHDW� WKH�VWDWH�RI� VFKRFN��DSSOLFDWLRQ�RI�
prolonged chemotherapy and often taking blood for analysis. Although these 
FDWKHWHUV�FDQ�EH�OLIHVDYLQJ��WKH\�DUH�DVVRFLDWHG�ZLWK�FHUWDLQ�SHUFHQWDJH�RI�ULVN��
7UDGLWLRQDO�DQDWRPLFDO�RU�ȊEOLQGȋ�WHFKQLTXH�RI�SODFLQJ�&9&�LV�EDVHG�RQ�VXSHUȴFLDO�
DQDWRPLFDO�SRLQWV��ΖQ�WKH�OLWHUDWXUH��WKH�IDLOXUH�LQ�VHWWLQJ�&9&�ZLWK�WKLV�PHWKRG�LV�
EHWZHHQ����DQG����������7KLV�JUHDWO\�GHSHQGV�RQ�WKH�H[SHULHQFH�RI�WKH�GRFWRU�
and the patient’s condition. The most common complications of placing CVC by 
XVLQJ�WKH�DQDWRPLFDO�WHFKQLTXH�DUH��SQHXPRWKRUD[������������SXQFWXUH�RI�WKH�
FDURWLG�DUWHU\�������SXQFWXUH�RI�D��VXEFODYLD��������������KHPRWRUD[�������LQMXU\�
RI�QHUYHV��GDPDJH�WR�SOH[XV�EUDFKLDOLV��FK\ORWKRUD[��DUUK\WKPLDV��DLU�HPEROLVP��
ZURQJ�SRVLWLRQ�RI�WKH�FDWKHWHU�DQG�IRUPLQJ�DUWHULRYHQRXV�ȴVWXOD��2WKHU�FRPSOL-
FDWLRQV�DVVRFLDWHG�ZLWK�SODFLQJ�D�&9&�DV�LQIHFWLRQ��WKURPERVLV��DUWHULDO�YHQRXV�
ȴVWXOD��YDVFXODU�RU�FDUGLDF�HURVLRQ�XVXDOO\�DUHQȇW�DVVRFLDWHG�ZLWK�WKH�SODFHPHQW�
RI�WKH�QHHGOH��EXW�RFFXU�DIWHU�SODFLQJ�WKH�FDWHWKHU��7KH�ULVN�IRU�WKH�RFFXUUHQFH�
of the complications increases by several factors such as: patient characteristics 
�VSHFLȴF�DQDWRP\��REHVLW\��VKRUW�QHFN��FDFKH[LD��VFDUV�IURP�SUHYLRXV�RSHUDWLRQV�
RU�UDGLDWLRQ�WKHUDS\���UHSHDWHG�FDWKHWHUL]DWLRQ��LQFUHDVHG�ULVN�RI�IRUPLQJ�WKURP-
EHV���FRPRUELGLWLHV��FRDJXORSDWK\�RU�EXOORXV�HPSK\VHPD���SDWLHQWV�ZKR�DUH�RQ�
PHFKDQLFDO�YHQWLODWLRQ�RU�GXULQJ�HPHUJHQF\�VLWXDWLRQV��VXFK�DV�FDUGLDF�DUUHVW���
WKH�H[SHULHQFH�RI�WKH�SHUIRUPHU�RI�WKLV�SURFHGXUH��WKH�PHWKRG�RI�VHWWLQJ�&9&�
�HJ��3HUFXWDQHRXV�SODFLQJ�RI�&9&�RIWHQ�LV�SHUIRUPHG�ȊEOLQGȋ�DQG�LV�EDVHG�RQ�DQ-
atomical points). 

7R�SODFH�FHQWUDO�YHQRXV�FDWKHWHU�ZH�RIWHQ�XVH��Y��MXJXODULV�LQWHUQD��Y��VXEFODYLD��
Y�� IHPRUDOLV�� )RU�PDQ\� DQHVWKHVLRORJLVWV� ȴUVW� FKRLFH� LV� Y�� MXJXODULV� LQWHUQD�� ΖQ�
the past placing the CVC in VJI was performed by visualization and palpation of 
certain anatomical points. Additional techniques include: use of pin with smaller 
KROH�FDOOHG�ȊȴQGLQJȋ�QHHGOH�WKDW�ȴUVWO\�ZLOO�ȴQG�9-Ζ��EHIRUH�FDQQXODWLRQ�RI�WKH�YHLQ�
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ZLWK�D�QHHGOH�ZLWK�D�ELJHU�KROH��LQGLUHFW�XOWUDVRXQG�WHFKQLTXH���ZKLFK�PDUNHG�
the path of the vein before cannulation and direct ultrasound technique - where 
the vein is visualized using ultrasound during the cannulation. V. jugularis in-
WHUQD�H[LWV�WKH�RXWHU� MXJXODU�KROH�IURP�WKH�EDVH�RI�WKH�VNXOO�EHKLQG�D��FDURWLV�
LQWHUQD��LQ�WKH�DQWHULRU�ODWHUDO�SRVLWLRQ��JRLQJ�FDXGDOO\�GRZQ�QHDU�WKH�D��FDURWLV���
9-Ζ�DQDWRP\�YDULHV�ZLGHO\�EHWZHHQ�SDWLHQWV��WKXV�WKH�YDVFXODU�DFFHVV�LV�FRPSOL-
FDWHG� LQ� ȊEOLQGȋ�DQDWRPLFDO�PHWKRG�IRU�VHWWLQJ�&9&��7UDGLWLRQDO�RU�DQDWRPLFDO�
DSSURDFK�XVHV�WKH�H[WHUQDO�DQDWRPLFDO�VWUXFWXUHV�WR�GHWHUPLQH�WKH�H[DFW�ORFD-
tion of the vein. The most common used approach is to identify the triangle be-
tween the two heads of m. sternocleidomastoideus and clavicle. If the needle is 
placed on the top of the triangle and headed straight to the nipple of the breast 
should get into VJI 1- 1. 5 cm under the skin. The percentage of unsuccessful pins 
LV�UDQJLQJ�IURP������������DQG�RFFXUV�EHFDXVH�RI�WKH�LQDELOLW\�WR�PDWFK�H[WHUQDO�
markers with the actual location of blood vessel. There is a strong connection 
between the number of attempts of cannulation of v. jugularis interna and com-
SOLFDWLRQV��ZKLFK�LQFUHDVHV�WKH�DQ[LHW\�DQG�GLVFRPIRUW�LQ�SDWLHQWV��JLYLQJ�ȵXLGV�
or drugs is delayed and the monitoring itself. 

ΖQ������ZDV�GHVFULEHG�WKH�ȴUVW�XVH�RI�XOWUDVRXQG�FDQQXODWLRQ�RI�FHQWUDO�YHLQV�
by Ullman and Stoelting. They used Doppler marking the site of skin over the v. 
jugularis interna. They reported that using Doppler ultrasound allows precise lo-
calisation of VJI on the neck. According to the authors this new technique will in-
crease the success of catetherisation of VJI and reduce unwanted puncture of a. 
FDURWLV��FRPSDUHG�WR�WUDGLWLRQDO�ȊEOLQGȋ�WHFKQLTXH�ZKHUH�\RX�XVH�RQO\�DQDWRP-
ical points (2). Several studies showed that use of ultrasound can increase the 
success rate in placing CVC and can reduce the occurrence of traumatic compli-
cations and through monitor can follow the setting of the catheter in the central 
YHLQ� �����8OWUDVRQRJUDSK\�SURYLGHV� ȊOLYHȋ� LPDJH��H��J��QHHGOH�FDQ�EH�YLVXDOL]HG�
entering the drain and can be visualized surrounding structures while the cath-
eter is placed. 

The advantages of setting CVC under ultrasound are: detection of anatomical 
YDULDWLRQV��DFFXUDWH�ORFDWLRQ�DQG�LGHQWLȴFDWLRQ�RI�WKH�YHLQ��IRU�HJ��D��FDURWLV�LV�OR-
FDWHG�DQWHULRUO\�RI�9-Ζ�LQ������RI�SDWLHQWV���UHFRJQLWLRQ�RI�LQWUDYDVFXODU�WKURPEXV�
�DYRLG�LI�FHQWUDO�YHLQV�KDYH�DOUHDG\�H[LVWLQJ�WKURPERVLV��DQG�DYRLGLQJ�XQZDQWHG�
SXQFWXUH�RI�DQ�DUWHU\��7KH�PDLQ�GL΍HUHQFHV�EHWZHHQ�DUWHULHV�DQG�YHLQV�VKRXOG�
be known seen under ultrasound. Arteries have thick walls and have round form 
RQ�XOWUDVRXQG��WKH\�DUH�KDUGO\�FRPSULPLVHG�XQGHU�SUHVVXUH�DQG�FDQ�EH�VHHQ�DU-
WHULDO�SXOVHV�RQ�XOWUDVRXQG��9HLQV�KDYH�WKLQ�ZDOOV��RYDO�VKDSH��HDVLO\�FRPSUHVVHG�
under pressure and no pulses can be seen (there is a cyclic rise and fall of ve-
QRXV�ȵRZ�WKDW�YDULHV�ZLWK�UHVSLUDWLRQ���

$Ζ0�2)�7+(�678'<��7R�REVHUYH�WKH�LQFLGHQFH�RI�FRPSOLFDWLRQV�DQG�WKH�QXPEHU�
of successfully placed central venous catheter in v. jugularis interna between 
XOWUDVRXQG�JXLGHG�WHFKQLTXH�DQG�ȊEOLQGȋ�DQDWRPLFDO�WHFKQLTXH��

MATERIALS AND METHODS: This observational study included 100 patients who 
had need of placing central venous catheter in v. jugularis interna. From this 
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VWXG\�ZHUH�H[FOXGHG�SDWLHQWV�ZKR�KDG�&9&�LQ�WKH�SUHYLRXV����GD\V��WKRVH�ZLWK�
DQDWRPLFDO�GHIRUPLWLHV��IRU�H��J��RSHUDWLRQ�RI�WKH�QHFN��PDOLJQDQF\���EXUQV�RQ�
WKH�SODFH�RI�SODFLQJ�&9&��LQIHFWLRQ�RQ�WKH�SXQFWXUH�SODFH��VXVSHFWHG�SDWKRORJLFDO�
FRQGLWLRQV�WKDW�D΍HFW�9-Ζ�RU�YHQD�FDYD�VXSHULRU�DQG�GLVRUGHUV�LQ�KHPRVWDVLV��7KH�
study was performed at the University Clinic for TOARILUC - KARIL from January 
�����WR�-XO\�������3DWLHQWV�ZHUH�GLYLGHG�LQ�WZR�JURXSV��WKH�ȴUVW�JURXS�FRQVLVWHG�
of patients on which CVC was placed in VJI by ultrasound-guided technique and 
WKH� VHFRQG�JURXS�&9&�ZDV�SODFHG�XVLQJ� WUDGLWLRQDO� DQDWRPLF�RU� ȊEOLQGȋ� WHFK-
nique. Patients were placed in supine position and were on standardized mon-
LWRULQJ��%HIRUH�WKH�SURFHGXUH�VWDUWHG��DOO�SDWLHQWV�KDG�WKH�REOLJDWRU\�SHULSKHUDO�
venous line. Cleaning and sealing the area under aseptic conditions was also 
REOLJDWRU\��ΖQ�WKH�ȴUVW��XOWUDVRXQG��JURXS��SDWLHQWV�ZHUH�SODFHG�LQ�VXSLQH�SRVL-
WLRQ��8OWUDVRXQG�DSSDUDWXV�6LHPHQV�$FXVLRQ�;����V\VWHP��6LHPHQV��*HUPDQ\��
is placed on the opposite side from the one where the contractor stands that 
LW�ZLOO�EH�HDVLO\�ORRNLQJ�GLUHFWO\�DW�WKH�PRQLWRU��ZKLFK�ZLOO�IDFLOLWDWH�LQVHUWLRQ�RI�
WKH�QHHGOH��$IWHU�WKH�DVHSWLF�SUHSDUDWLRQ�RI�WKH�ȴHOG��OLQHDU�KLJK�IUHTXHQF\�XO-
trasound probe (6-13 MHz) and cable are isolated with sterile plastic sheath on 
which is placed a sterile gel. Standard two-dimensional echo is used to calculate 
WKH�FDOLEHU�DQG�GHSWK�RI�ZKLFK�OLHV�9-Ζ��DVVHVVLQJ�WKH�FRQGXFWLYLW\�DQG�FRPSUHVV-
ibility and to see if there are any anatomical variations in VJI. Catheterization is 
SHUIRUPHG�XVLQJ�XOWUDVRXQG�FRQWLQXRXV�ȊOLYHȋ�LPDJH��ZLWK�ȊLQ�SODQHȋ�DSSURDFK��
E\� SODFLQJ� XOWUDVRQLF� SUREH� SDUDOOHO� DQG� DERYH� WKH� FODYLFOH�� RYHU� WKH� WULDQJOH�
formed by the sternal and the clavicular head of m. sternocleidomastoideus. 
Blood vessels are visualized in cross-section. A. carotis interna has been seen as 
round structure that pulses while v. jugularis interna has been seen laterally to 
WKH�DUWHU\�DV�RYDO�VWUXFWXUH�ZLWK�QR�SXOVHV��3UHVVLQJ�WKH�XOWUDVRXQG�SUREH�GRZQ��
9-Ζ�LV�HDVLO\�SUHVVHG�DQG�FKDQJHV�WKH�IRUP��ZKLOH�$&Ζ�UHPDLQV�WKH�VDPH�DQG�GRHV�
not change the form. The needle is inserted vertically under the skin and is vi-
VXDOL]HG�RQ�WKH�XOWUDVRXQG�PRQLWRU��$IWHU�VXFFHVVIXO�DVSLUDWLRQ�RI�EORRG��JXLGH�
wire is placed through the needle and dilator should pass through guidewire 
and through it the CVC is placed. Guidewire is removed and all ports of the cen-
tral access are checked whether through them can freely aspirates blood. After 
VHZLQJ�WKH�FHQWUDO�OLQH��RQ�WKH�SODFH�RI�&9&�SXWV�WUDQVSDUHQW�GUHVVLQJ��

 Fig. 1 Fig. 2

Figures 1 and 2: Placing the CVC in the right v. jugularis interna using ultrasound. On the 
right side you can see how needle is getting into v. jugularis interna and the technique 
RI�SODFLQJ�WKH�QHHGOH�WUDQVYHUVHO\�LQ�UHODWLRQ�WR�WKH�XOWUDVRXQG�EHDP��ȊFURVV�VHFWLRQDO�
�VKRUW�D[LV��WHFKQLTXHȋ���
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ΖQ�WKH�VHFRQG��DQDWRPLFDO��JURXS��SDWLHQWV�DUH�LQ�VXSLQH�SRVLWLRQ�XSVLGH�GRZQ��
��Ő7UHQGHOHQEXUJ�SRVLWLRQ��ZLWK�D�VPDOO�URWDWLRQ�RI�WKH�KHDG�RI�WKH�FRQWUDODW-
HUDO�VLGH��$IWHU�DVHSWLF�ȴHOG�SUHSDUDWLRQ��WRS�RI�WKH�WULDQJOH�IRUPHG�E\�WKH�WZR�
heads of m. sternocleidomastoideus is palpated to feel pulsing of a. carotis in-
WHUQD��/RFDO�DQHVWKHWLF�KDV�EHHQ�XVHG����OLGRFDLQH�ZLWK�D�QHHGOH�RI����*�ORFDO-
O\�DW�WKH�VLWH�RI�SXQFWXUH��2QFH�WKH�D��FDURWLV�LQWHUQDKDV�EHHQ�SDOSDWHG��SUHVV�
VOLJKWO\�WRZDUGV�PHGLDOO\�ZLWK�WKH�ȴQJHUV�RI�WKH�OHIW�KDQG�DQG�WKH�DUWHU\�ZLOO�QRW�
OLH�RYHU�9-Ζ��&9&�KHSDULQL]HG�QHHGOH�LV�FRQQHFWHG�RQ�D�V\ULQJH�ȴOOHG�ZLWK����PO�
KHSDULQLVHG�VDOLQH��DQG�SODFHG�ODWHUDOO\�WR�WKH�SRLQW�ZKHUH�WKH�SXOVHV�DUH�RI�WKH�
$&Ζ��DQG�LV�GLUHFWHG�WRZDUGV�WKH�VDPH�VLGH�QLSSOH�DW�WKH�DQJOH�RI����Ȃ���Ő�RI�WKH�
VNLQ��:KLOH�WKH�YHLQ�LV�SXQFWXUHG��UHSHDWHGO\�LV�DVSLUDWHG�ZLWK�WKH�V\ULQJH�DQG�
WKH�UHWXUQ�RI�YHQRXV�ERRG� LQWR�WKH�V\ULQJH�FRQȴUPV�WKDW�WKH�QHHGOH� LV� LQ�WKH�
YHLQ��*XLGHZLUH�ZDV�SODFHG�WKURXJK�WKH�QHHGOH��GLODWRU�SDVVHV�WKURXJK�JXLGH-
ZLUH�DQG�ȴQDOO\�WKURXJK�LW�ZDV�SODFHG�&9&��ZKLFK�LV�ȴ[HG�ZLWK�WKH�VNLQ��

 Fig. 3 )LJ���

)LJXUH���DQG����2ULHQWDWLRQ�DQDWRPLFDO�SRLQWV�GXULQJ�SXQFWXUH�RI�9-Ζ�XVLQJ�DQDWRPL-
FDO�WHFKQLTXH��$IWHU�WKH�SURFHGXUH��WR�DOO�SDWLHQWV�URXWLQHO\�KDV�EHHQ�GRQH�FKHVW�[�UD\��
WRPDNH�H[FOXVLRQ�RI�SQHXPRWKRUD[�DQG�YHULI\�WKH�SRVLWLRQ�RI�WKH�WRS�RI�WKH�FHQWUDO�
venous catheter. All complications that will be done during the placing of CVC will be 
noted. 

RESULTS: The results between the two groups are compared in Table 1. 

FINAL RESULTS ULTRASOUND GROUP (50) ANATOMICAL GROUP (50) 

Percentage of successfully placed 
CVC

����������� ���������

Puncture of a.carotis ������� �������

Haematoma at the place of 
puncture

������� �������

+DHPRWKRUD[ ������� �������

3QHXPRWKRUD[ ������� �������

Air embolus ������� �������
Table 1: Final results in both groups

7KH�SHUFHQWDJH�RI�VXFFHVV� LQ�WKH�XOWUDVRXQG�JXLGHG�JURXS�ZDV������DQG�DQ-
DWRPLFDO�JURXS�ZDV������7KH�XOWUDVRXQG�JXLGHG�JURXS�KDG�QR�FRPSOLFDWLRQV�
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VXFK�DV�KHPDWRPD�DW�WKH�SXQFWXUH�VLWH��KDHPRWRUD[��SQHXPRWKRUD[��DLU�HPER-
OLVP��DQG�QR�ZURQJ�SODFHPHQW�RI�WKH�FDWKHWHU��2QO\�RQH�SDWLHQW�KDG�D�SXQFWXUH�
of a. carotis because VJI is usually located above the artery than it is laterally 
placed (to prevent puncture of the carotid artery is better to use perpendic-
ular approach). In anatomical palpation group there was a higher percentage 
RI�FRPSOLFDWLRQV��LQFOXGLQJ��SXQFWXUH�D��FDURWLV�����KDHPDWKRPD�DW�WKH�VLWH�RI�
SXQFWXUH�����KDHPRWRUD[�����SQHXPRWKRUD[�����DQG�DLU�HPEROLVP�����

'Ζ6&866Ζ21��7KH�PHFKDQLFDO�FRPSOLFDWLRQV�XVXDOO\�RFFXU�LQ���������RI�SDWLHQWV��
LQIHFWLRXV�FRPSOLFDWLRQV�DUH�UDQJLQJ�IURP�������DQG�WKURPERWLF�FRPSOLFDWLRQV�
RI��������&DQQXODWLRQ�RI�9-Ζ�XVLQJ�XOWUDVRXQG�ȊOLYHȋ�LPDJH�LV�PRUH�HɝFLHQW�DQG�
UHGXFHV� FRPSOLFDWLRQV� IURP�SXQFWXUH��2XU� VWXG\�GHPRQVWUDWHV� WKH�H΍HFWLYH-
QHVV�RI�XVLQJ�XOWUDVRXQG�ZKLOH�FDQQXOLQJ�9-Ζ��WKXV�UHGXFLQJ�PHFKDQLFDO�FRPSOL-
cations. Using anatomical palpation technique we had success in cannulation in 
����RI�SDWLHQWV��ZKLFK�FRPSDUHG�ZLWK�RWKHU�VWXGLHV�WKLV�SHUFHQWDJH�LV�DFFRXQW-
HG�IRU����������ΖQ�XOWUDVRXQG�JXLGHG�JURXS�ZH�KDYH�VXFFHVV�LQ�FDQQXODWLRQ�RI�
������ZKLFK�LV�VLPLODU�WR�RWKHU�VWXGLHV��ΖQ�WKH�VDPH�VWXG\�RI�.DUDNLWVRV�HW�DO����
7KH�IUHTXHQF\�RI�PHFKDQLFDO�FRPSOLFDWLRQV�ZDV�������RI�DQDWRPLFDO�RU�ȊEOLQGȋ�
WHFKQLTXH��ZKLOH� WKH� LQFLGHQFH� LQ� WKH�XOWUDVRXQG�JXLGHG�JURXS�ZDV� OHVV� WKDQ�
��� �����5HSHDWHG�DWWHPSWV� WR�SXQFWXUH� OHDG� WR� LQFUHDVHG� OLNHOLKRRG�RI�FRORQL-
zation of microorganisms and therefore VJI has a higher rate of infection com-
pared to cannulation of v. subclavia or v. femoralis. In 2002 NICE (National In-
VWLWXWH�RI�&OLQLFDO�([FHOOHQFH��UHFRPPHQGV�WKDW� LQVWDOOLQJ�RI�&9&�LQ�Y�� MXJXODULV�
interna under ultrasound is a method that is preferred and recommended all 
those involved in this procedure to be appropriate and well trained (1). In 2011 
CDC recommended the use of ultrasound for placing CVC to reduce the num-
ber of attempts of puncture and mechanical complications. They reported that 
the placing of CVC under ultrasound should be used only by clinicians who are 
ZHOO�WUDLQHG�LQ�WKLV�WHFKQLTXH������7URLDQRV�HW�DO����ΖQ�WKHLU�VWXG\�IRXQG�WKDW�����
RI�HOGHUO\�SDWLHQWV� �DJHG�RYHU�����KDYH�RYHU�����FURVVLQJ�RI�D��FDURWLV�ZLWK�Y��
MXJXODULV� LQWHUQD��ZKLFK� LQFUHDVHV� WKH�SRVVLELOLW\�RI� DFFLGHQWDO�SXQFWXUH�RI� DQ�
artery (6). An ultrasound can be used to change the approach angle to avoid the 
SXQFWXUH�RI�D��FDURWLV��ZKLFK�ZLOO�GLUHFW�WKH�VHWWLQJ�RI�WKH�QHHGOH�EH\RQG�D��FDUR-
tis. Shah and Bhavsar in their study described success in the ultrasound-guided 
JURXS�RI�������ZKLOH�WKH�DQDWRPLFDO�JURXS�ZLWK�VXFFHVV�RI������7KH�VWXG\�ZDV�
SHUIRUPHG�LQ�����SDWLHQWV��ΖQ�WKH�XOWUDVRXQG�JXLGHG�JURXS�DOO�SDWLHQWV�H[FHSW���
KDG�D�VXFFHVVIXO�FDWKHWHUL]DWLRQ��$SDUW�IURP�WKHVH��LQ�RWKHU���SDWLHQWV�ZLWK�SUL-
RU�RU�SUHYLRXV�GLɝFXOW�FDWKHWHUL]DWLRQ�IRXQG�D�FORW�RQ�XOWUDVRXQG��7KDWȇV�ZK\�LQ�
these patients CVC was placed under ultrasound at the opposite site. Three pa-
tients from the anatomical group were included in the ultrasound-guided group 
EHFDXVH�LQ���SDWLHQW�ZDV�QRWLFHG�WKURPEXV�XQGHU�XOWUDVRXQG����SDWLHQW�KDG�DQ-
atomic variations and 1 patient had persistent vena cava superior (anatomical 
FRQGLWLRQ�LV�WKH�PRVW�FRPPRQ�YDULDWLRQ�RI�WKH�WKRUDFLF�YHQRXV�V\VWHP��RFFXUV�
LQ��������RI�WKH�SRSXODWLRQ���)RU�WKLV�UHDVRQ�LW�FRXOG�QRW�GHULYH�DQDWRPLFDO�RU�
ȊEOLQGȋ�DSSURDFK�WR�SODFLQJ�&9&������7RNXPLQH�HW�DO��GHVFULEHG�D�QHZ�WHFKQLTXH�
RI�VHWWLQJ�&9&�XQGHU�XOWUDVRXQG�LQ�WKH�OLQH�RI�XOWUDVRXQG�EHDP��ORQJ�D[LV�YLHZ��
LQ�WKH�ȊLQ�SODQHȋ�DSSURDFK��ZKLFK�LV�D�ORW�HDVLHU�DQG�VDIHU�WR�FDUU\�DQG�KDV�JRRG�
results in clinical practice (7). 
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CONCLUSION: Ultrasound-guided Cannulation of v. jugularis interna reduces 
complications and helps to identify any clots compared with anatomical (pal-
pation) technique. The time is reduced and number of attempts of cannulation. 
Recommendations clearly indicate that it is necessary trainning for placing CVC 
XOWUDVRXQG�JXLGHG�ZKLFK� LV� RI� JUHDW� EHQHȴW� WR� WKH� VDIHW\� DQG� FRPIRUW� RI� WKH�
patient. 
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8/75$6281'�*8Ζ'('�75$169(5686�$%'20Ζ1Ζ6�3/$1(�
�7$3��%/2&.�$6�$�3$57�2)�08/7Ζ02'$/�$1$/*(6Ζ$�)25�
23(1�81Ζ/$7(5$/�Ζ1*8Ζ1$/�+(51Ζ$�5(3$Ζ5

7ROHVND�0{��.X]PDQRYVND�%{��.DUWDORY�${��-DQNXORYVNL�1t��6KRVKROFKHYD 
0u��%XVKLQRVND�-{��'LPLWURYVNL�${��3HWUXVKHYD�${��6SLURYVND�7{��$QWRYLF�6t

{8QLYHUVLW\�&OLQLF�IRU�72$5Ζ/8&�Ȃ�.$5Ζ/��)DFXOW\�RI�0HGLFLQH�6NRSMH��
t8QLYHUVLW\�&OLQLF�IRU�$EGRPLQDO�6XUJHU\��)DFXOW\�RI�0HGLFLQH�6NRSMH��
u8QLYHUVLW\�&OLQLF�Ȋ6W��1DXP�2KULGVNLȋ��)DFXOW\�RI�0HGLFLQH�6NRSMH��
8QLYHUVLW\�Ȋ6W��&\ULO�DQG�0HWKRGLXVȋ��6NRSMH��5HSXEOLF�RI�0DFHGRQLD�

INTRODUCTION: Open unilateral inguinal hernia repair is commonly performed 
ZLWK�VSLQDO�DQHVWKHVLD��ZLWK�VHGDWLRQ�RU�JHQHUDO�DQHVWKHVLD�ZLWK�FRPELQDWLRQ�RI�
LOLRLQJXLQDO�LOLRK\SRJDVWULF�QHUYH�EORFN�RU� LQȴOWUDWLYH�DQHVWKHVLD�SHUIRUPHG�E\�
surgeon with long-acting local anesthetic. This is a common surgical procedure 
that may be associated with acute or chronic pain. The most common compli-
cation after open surgery of inguinal hernia is the appearance of postoperative 
and chronic pain. Pain after open surgery for inguinal hernia can be moderate 
WR�VHYHUH�DQG�FDQ�UHVXOW�LQ�SURORQJHG�KRVSLWDO�VWD\��XQDQWLFLSDWHG�KRVSLWDO�DG-
mission and delayed return to normal daily activities. There are some opinions 
that the inadequate treatment of postoperative pain can be a risk factor for 
persistent pain after surgery of inguinal hernia. Preoperative and postopera-
tive pain following an operation are mostly accompanied by the appearance of 
FKURQLF�SDLQ��DQG�UDQJHV�IURP���WR�����RI�FDVHV��7KH�VWXG\�RI�1LHQKXLMV�HW�DO��
LQGLFDWHV�WKDW�����RI�SDWLHQWV�VX΍HU�PRVWO\�IURP�FKURQLF�SDLQ�DIWHU�VXUJHU\�RI�
inguinal hernia with a mesh and almost 1/3 of the patients have limitations in 
performing daily activities due to chronic pain (1). Another study suggests that 
regional anesthesia techniques are superior compared to general anesthesia to 
reduce acute postoperative pain (2). 

Transversus abdominis plane (TAP) block is a (new) regional anesthetic tech-
QLTXH�ZKLFK�SURYLGHV�DQDOJHVLD�WR�WKH�SDULHWDO�SHULWRQHXP��VNLQ�DQG�PXVFOHV�RI�
WKH�DQWHULRU�DEGRPLQDO�ZDOO��ΖW�ZDV�ȴUVW�GHVFULEHG�LQ������E\�5Dȴ�DV�DQ�DQDOJHVLF�
WHFKQLTXH�IRU�DEGRPLQDO�LQFLVLRQV�E\�XVLQJ�WKH�WHFKQLTXH�RI�ȊORVV�RI�UHVLVWDQFHȋ�
in the lumbar triangle of Petit. TAP-block technique is a regional anesthesia tech-
nique in which a local anesthetic is applied in the space between m. obliquous 
internus and m. transversus abdominis. The pain of the anterior abdominal wall 
is transmitted by the anterior branches of thoracolumbar nerves from Th7 to 
L1 (3). 

$Ζ0�2)� 7+(� 678'<�� 7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� H΍HFW� RI� 7$3�
EORFN�RQ�SRVWRSHUDWLYH�DQDOJHVLD�E\�PRQLWRULQJ�VFRUHV�IRU�SDLQ��ZKHWKHU�XOWUD-
sound-guided TAP block provides better pain control compared with systemic 
RSLRLGV�JLYHQ�DIWHU�RSHQ�VXUJHU\�RI� LQJXLQDO�KHUQLD��GRHV�7$3�EORFN�D΍HFW�WKH�
intensity of postoperative nausea and vomiting. 
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0$7(5Ζ$/�$1'�0(7+2'6��ΖQ�WKLV�SURVSHFWLYH��UDQGRPL]HG�DQG�FRQWUROOHG�VWXG\�
ZHUH�H[DPLQHG����SDWLHQWV�DJHG�������\HDUV��VFKHGXOHG�WR�RSHQ�VXUJHU\�RI�XQL-
ODWHUDO�LQJXLQDO�KHUQLD�DQG�$6$�FODVVLȴFDWLRQ������3DWLHQWV�ZHUH�H[FOXGHG�LI�WKHUH�
ZDV� D� KLVWRU\� RI� DOOHUJ\� WR� EXSLYDFDLQH�� NHWRQDO� DQG� WUDPDGRO�� FRDJXORSDWK\��
LQIHFWLRQ�DW� WKH�QHHGOH� LQVHUWLRQ� VLWH�DQG�SDWLHQWV�ZLWK�$6$� FODVVLȴFDWLRQ������
7KH�VWXG\�ZDV�SHUIRUPHG�DW�WKH�8QLYHUVLW\�&OLQLF�RI�72$5Ζ/8&���.$5Ζ/��&OLQLFDO�
&DPSXV�Ȋ0RWKHU�7HUHVDȋ���6NRSMH��IURP�$SULO�WR�'HFHPEHU�������7$3�EORFN�ZDV�
performed by one investigator and surgery was performed by one surgeon. Pa-
tients were divided into two groups of 30 patients: one group to undergo US-
7$3�EORFN�ZLWK����PO��������EXSLYDFDLQH��7$3�EORFN�RU�1��JURXS��DQG�WKH�RWKHU�
group to receive standard care (control or N2 group). All patients received a 
standard general anesthesia with standard monitoring. Anesthesia was induced 
ZLWK�PLGD]RODP�������PJ�NJ��IHQWDQ\O��������PJ�NJ��SURSRIRO�����PJ�NJ�DQG�UR-
FXURQLXP������PJ�NJ��$QHVWKHVLD�ZDV�PDLQWDLQHG�ZLWK�R[\JHQ��DLU�DQG�SURSRIRO�
50-200 microgr/kg/min. Standard monitoring include continuous electrocardi-
RJUDSK\��QRQLQYDVLYH�EORRG�SUHVVXUH�HYHU\���PLQXWHV�� SXOVH�R[\PHWU\�� KHDUW�
rate and capnometry. Additionally fentanyl 0. 5-1 microgr/kg was injected to 
FRQWURO�EORRG�SUHVVXUH�DQG�KHDUW�UDWH�ZLWKLQ�����RI�EDVHOLQH��(QG�WLGDO�FDUERQ�
GLR[LGH� �&2���ZDV�PDLQWDLQHG�DW�������PP+J��'XULQJ� WKH�VWXG\�SURSK\ODFWLF�
antiemetics were not given. All the patients were positioned in a supine position. 

$IWHU�LQGXFWLRQ�RI�DQHVWKHVLD��WKH�SDWLHQWV�IURP�WKH�ȴUVW�JURXS�KDG�WKH�7$3�EORFN�
performed under ultrasound guidance on the right or left side (depends on the 
VLGH�RI�WKH�VXUJHU\���XVLQJ�6LHPHQV�$FXVLRQ�;����V\VWHP��6LHPHQV��*HUPDQ\��XO-
WUDVRXQG�GHYLFH�DQG�KLJK�IUHTXHQF\�������0+]��OLQHDU�WUDQVGXFHU��FRYHUHG�ZLWK�
VWHULOH�SODVWLF�VKHDWK��7KH�VNLQ�ZDV�SUHSDUHG�ZLWK�����EHWDGLQH�VROXWLRQ��$IWHU�
GUDSLQJ� WKH� QHHGOH� LQVHUWLRQ� VLWH�� WKH� SUREH�ZDV� SODFHG�RQ� WKH� DQWHURODWHUDO�
abdominal wall between the iliac crest and the subcostal margine. The three 
PXVFOHV��H[WHUQDO�REOLTXH��LQWHUQDO�REOLTXH�DQG�WUDQVYHUVHV�DEGRPLQLV��RQ�WKH�
DQWHULRU�DEGRPLQDO�ZDOO�ZHUH�LGHQWLȴHG��$IWHU�LGHQWLȴFDWLRQ�RI�WKH�QHXUR�IDVFLDO�
SODQH�EHWZHHQ� WKH� LQWHUQDO�REOLTXH�DQG� WKH� WUDQVYHUVXV�DEGRPLQLV�PXVFOH��D�
��*�[��ȋ� ���PP�QHHGOH�PP� �%��%UDXQ�� 6WLPXSOH[��*HUPDQ\��ZDV� LQWURGXFHG�
anteromedial to the probe in the plane of the ultrasound beam and advanced 
LQ�D�SRVWHURODWHUDO�GLUHFWLRQ��E\�WKH�ȊLQ�SODQHȋ�WHFKQLTXH��:KHQ�WLS�RI�WKH�QHH-
dle reached the TAP between the internal oblique and transverses abdominis 
PXVFOHV����PO�RI��������EXSLYDFDLQH�ZDV�LQMHFWHG�LQWR�WKH�SDWLHQWV�RI�WKH�7$3�
block (N1 group). After negative aspiration the entire amount of the syringe was 
given with occasional aspiration. By giving local anesthetic on the US-monitor 
ZDV�VHHQ�WKH�VSUHDG�RI�WKH�ORFDO�DQHVWKHWLF�LQ�7$3�VSDFH��DV�D�GDUN�RYDO�VKDSHG�
K\SRHFKRLF�ȵXLG�SRFNHG�DW�7$3��

$IWHU�WKH�RSHUDWLRQ��SDWLHQWV�ZHUH�WUDQVIHUUHG�WR�WKH�SRVWDQHVWKHVLD�FDUH�XQLW�
�3$&8��DQG�VWD\HG�WKHUH�IRU���KRXUV��7KHUH��WKH�SDWLHQWV�ZHUH�PRQLWRUHG��ΖI�WKH�
9$6�VFRUH�ZDV�RYHU����WKHQ�����PJ�RI�NHWRQDO�ZDV�DGPLQLVWHUHG��ZKHUHDV�LI�WKH�
9$6�VFRUH�ZDV�RYHU����WKHQ�����PJ�WUDPDGRO�ZDV�DGPLQLVWHUHG��7KH�SUHVHQFH�
and severity of pain and postoperative nausea and vomiting were assessed by 
an investigator blinded to group allocation. These assessments were performed 
LQ�WKH�UHFRYHU\�VXLWH����������DQG����KUV�DIWHU�RSHUDWLRQ��$OO�WKH�SDWLHQWV�ZHUH�
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DVNHG�WR�JLYH�VFRUHV�IRU�WKHLU�SDLQ�DW�UHVW�DQG�RQ�PRYLQJ��DQG�IRU�WKH�QDXVHD�
and vomiting at each time point. Pain severity was measured using a visual ana-
ORJXH�VFDOH��9$6���5HVFXH�DQWLHPHWLFV�ZHUH�R΍HUHG�WR�DQ\�SDWLHQW�ZKR�KDG�FRP-
plained of nausea or vomiting. 

Fig. 1: TAP block as seen via ultrasound: we can see the three muscle layers under ultra-
sound and spreading of the local anesthetic into the TAP between MOI and MTA. 

The primary outcome measure in this study was the VAS pain scores at rest 
DQG�RQ�PRYLQJ����������DQG����KUV�DIWHU�WKH�RSHUDWLRQ��7KH�VHFRQGDU\�RXWFRPH�
measure included the postoperative opioid consumption. The third outcome 
measure included the incidence of postoperative nausea and vomiting (PONV). 
All these outcomes were systematically assessed by a member of the research 
team blinded to the group allocation. 

5(68/76��6L[W\�SDWLHQWV�HQWHUHG�WKLV�VWXG\��7KLUW\�SDWLHQWV�ZHUH�UDQGRPL]HG�WR�
UHFHLYH�JHQHUDO� DQHVWKHVLD�DQG�XQLODWHUDO�86*�7$3�EORFN�ZLWK���� ����EXSLYD-
caine (N1) and other thirty were randomized to receive standard care (N2). TAP 
EORFN�ZDV�HDVLO\�YLVXDOL]HG�DQG�VXFFHVVIXOO\�GRQH��ZLWKRXW�DQ\�FRPSOLFDWLRQV�RU�
IDLOXUH�RI�WKH�EORFN��SHUIRUPHG�E\�RQH�LQYHVWLJDWRU��

In Table 1 average values of VAS score are given in patients who received gen-
HUDO�DQHVWKHVLD�ZLWK�DQG�ZLWKRXW�RQH�VLGHG�7$3�EORFN��DW�UHVW����������DQG����
hrs after the operation. In Table 2 mean values of VAS score are given in two 
H[DPLQHG�JURXSV�RQ�PRYHPHQW�DIWHU����������DQG����KUV�DIWHU�WKH�VXUJHU\��$QDO-
\VLV�VKRZHG�WKDW�9$6�VFRUH�LV�VLJQLȴFDQWO\�KLJKHU�LQ�SDWLHQWV�ZKR�UHFHLYHG�RQO\�
JHQHUDO�DQHVWKHVLD�DW�UHVW�DQG�RQ�PRYHPHQW��DV�ZHOO�DV�DIWHU����������DQG����
KUV�DIWHU�RSHUDWLRQ��YHUVXV�SDWLHQWV�ZKR�UHFHLYHG�JHQHUDO�DQHVWKHVLD�RQH�VLGHG�
TAP block. 

7KHUH�LV�D�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WZR�H[DPLQHG�JURXSV��0DQQ�:KLWQH\�
8�7HVW��=� � ��������S� ����������� LQ� WKH�QHHG� IRU�RSLRLGV�SRVWRSHUDWLYHO\��7KH�
SDWLHQWV�ZKR�UHFHLYHG�JHQHUDO�DQHVWKHVLD�KDG�PRUH�QHHG�IRU�RSLRLGV�����������
versus patients who received general anesthesia+one-sided TAP block (they had 
no need for opioids after surgery). 



195

Orthopedic Anaesthesia and Intensive Care

TIME
GA + ONE-SIDED TAP BLOCK (N1) GENERAL ANESTHESIA (GA) (N2-CG) 

AVERAGE SD MIN MAX AVERAGE SD MIN MAX

After 2 h ����� ����� 0 1 ����� ����� 3 5

After 6 h ����� ����� 0 2 ����� ����� 3 5

After 12h ����� ����� 0 2 ����� ����� 3 5

$IWHU���K ����� ����� 0 1 ����� ����� 3 6

Table 1: Mean values of VAS score in patients who received GA + one-sided TAP block 
DQG�RQO\�*$�DW�UHVW����������DQG����KRXUV�DIWHU�VXUJHU\

 TIME GA + ONE-SIDED TAP BLOCK (N1) GENERAL ANESTHESIA (GA) (N2-CG) 

AVERAGE SD MIN MAX AVERAGE SD MIN MAX

After 2 h ����� ����� 0 2 ����� ����� 3 6

After 6 h ����� ����� 0 2 ����� ����� 3 6

After 12h ����� ����� 0 3 ����� ����� 3 6

$IWHU���K ����� ����� 0 2 ����� ����� � 6

Table 2: Mean values of TAP block in patients who received GA + one-sided TAP block 
DQG�RQO\�*$�RQ�PRYHPHQW����������DQG����KRXUV�DIWHU�VXUJHU\

OPIOIDES 
326723(5$7Ζ9(/<

GA + ONE-SIDED Ƽƪƺ�
BLOCK (N1) 

GA (N2 – CG) TOTAL

NO ������������� ������������� ��

<(6 �������� ������������� 20

TOTAL ������������� ������������� 60

7DEOH����'LVWULEXWLRQ�RI�H[DPLQHUV�RI�WZR�H[DPLQHG�JURXSV�DFFRUGLQJ�WR�WKH�QHHG�RI�
opioids postoperatively

7KHUH�LV�D�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WZR�H[DPLQHG�JURXSV��0DQQ�:KLWQH\�
8�7HVW��=� ���������S� ����������FRPSDUHG�WR�WKH�QDXVHD�SRVWRSHUDWLYHO\��7KH�SD-
WLHQWV�ZKR�UHFHLYHG�JHQHUDO�DQHVWKHVLD�KDG�VLJQLȴFDQWO\�ODUJHU�IHHOLQJ�RI�RFFXU-
rence/nausea versus patients who received general anesthesia+one-sided TAP 
block. Nausea was registered only in one patient in GA+one-sided TAP block 
group. 

7KHUH�LV�D�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WZR�H[DPLQHG�JURXSV��0DQQ�:KLWQH\�
8�7HVW��=� ���������S� ����������FRPSDUHG�WR�WKH�YRPLWLQJ�SRVWRSHUDWLYHO\��3D-
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WLHQWV�ZKR�UHFHLYHG�JHQHUDO�DQHVWKHVLD�ZHUH�PRUH�VLJQLȴFDQW�RXWEUHDN�RI�YRP-
iting versus patients who received GA+one-sided TAP block. Vomiting was not 
registered in patients who received GA+one-sided TAP block. 

9$6�SDLQ�VFRUHV�DW�UHVW�DQG�RQ�PRYLQJ�ZHUH�VLJQLȴFDQWO\�ORZHU�LQ�WKH�7$3�JURXS��
Postoperative ketonal and tramadol consumption was lower in patients who 
received unilateral TAP block. 

DISCUSSION: The use of peripheral nerve blocks has become quite popular over 
the last twenty years. The use of ultrasound-guided sensory block of the anteri-
or abdominal wall with local anesthesia for postoperative pain relief is an attrac-
WLYH�PHWKRG�EHFDXVH�RI�LWV�VLPSOLFLW\�DQG�VDIHW\��(΍HFWLYH�DQDOJHVLD�KDV�VKRZQ�
WR�UHGXFH�SRVWRSHUDWLYH�VWUHVV�UHVSRQVH��UHGXFH�SRVWRSHUDWLYH�PRUELGLW\�DQG�
DFFHOHUDWH�UHFRYHU\�IURP�VXUJHU\��$QRWKHU�EHQHȴW�RI�H΍HFWLYH�UHJLRQDO�DQDOJHVLF�
WHFKQLTXH�LV�UHGXFLQJ�WKH�LQWHQVLW\�RI�SDLQ��UHGXFHV�LQFLGHQFH�RI�VLGH�H΍HFWV�RI�
analgesics and patients feel comfortable. Pain that occurs after open unilateral 
LQJXLQDO�KHUQLD�UHSDLU�LV�TXLWH�XQGHUHVWLPDWHG��DQG�LWV�XQWLPHO\�DQG�LQDGHTXDWH�
treatment often leads to prolonged and chronic pain that limits daily activities. 
TAP block is peripheral nerve block that provides analgesia by blocking sensory 
nerves of Th7 to L1 (3). It is a very promising technique and has a major role in 
the management of postoperative pain as part of a multimodal analgesic strate-
J\��7$3�EORFN�SURYLGHV�H΍HFWLYH�DQDOJHVLD�GXULQJ�WKH�ȴUVW����KRXUV�DIWHU�VXUJHU\�
operation in the lower abdomen or pelvis (3). 

ΖQ�RXU�VWXG\�ZH�H[DPLQHG�WKH�H΍HFW�RI�XQLO�DWHUDO�XOWUDVRXQG�JXLGHG7$3�EORFN�
performed under in open unilateral inguinal hernia repair. We got a statistically 
VLJQLȴFDQW�UHGXFWLRQ�LQ�WKH�YDOXHV���RI�9$6�VFDOH�DW�UHVW�DQG�LQ�PRYLQJ�LQ�WKH�7$3�
group compared with the control group. In the TAP group (N1) patients had 
QR�QHHG� IRU� RSLRLGV� DIWHU� VXUJHU\� ����RI� WKH�SDWLHQWV��� SRVWRSHUDWLYH�QDXVHD�
LV�PLQLPL]HG��RQO\���SDWLHQW�KDG�QDXVHD�RU��������RI�WKH�SDWLHQWV��DQG�QRQH�RI�
WKH�SDWLHQWV�KDG�QR�YRPLWLQJ� �����GXULQJ� WKH�ȴUVW����KRXUV�SRVWRSHUDWLYH�� ΖQ�
WKH�FRQWURO�JURXS��1������������RI�SDWLHQWV�KDG�QHHGV�IRU�RSLRLGV�LQ�WKH�SRVW-
RSHUDWLYH�SHULRG������RI�WKHP�KDG�QDXVHD�DQG�����KDG�YRPLWLQJ�LQ�WKH�ȴUVW����
hours postoperatively. TAP block reduces the need for intravenous ketonal and 
tramadol in the postoperative period. This reduction in the need for opioids is 
UHVXOWLQJ�LQ�UHGXFLQJ�WKH�QXPEHU�RI�VLGH�H΍HFWV�RI�RSLRLGV��

$YHOLQH�HW�DO����LQ�WKHLU�VWXG\�LQFOXGHG�����SDWLHQWV�IRU�XQLODWHUDO�RSHQ�LQJXLQDO�
hernia repair with mesh. Half of them received unilateral USG-TAP block and the 
RWKHU�KDOI�UHFHLYHG�ȊEOLQGȋ�LOLRLQJXLQDO��LOLRK\SRJDVWULF�EORFN�ZLWK�������OHYREXSL-
YDFDLQH������PJ�NJ�����PLQXWHV�EHIRUH�VXUJHU\��7KH�UHVXOWV�VKRZHG�WKDW�SDWLHQWV�
ZLWK�7$3�EORFN�KDG�VLJQLȴFDQWO\�OHVV�SDLQ�DW�UHVW�RQ�WKH�9$6�VFDOH�������DQG����
hours after surgery and required a less morphine during both postoperative 
GD\��UHVXOWV�VLPLODU�WR�WKRVH�RI�RXU�VWXG\��7$3�EORFN�SURYLGHV�EHWWHU�SDLQ�FRQWURO�
FRPSDUHG�ZLWK�ȊEOLQGȋ�LOLRLQJXLQDO�LOLRK\SRJDVWULF�QHUYH������

ΖQ�WKH�VWXG\�E\�3HWHUVHQ�HW�DO�������SDWLHQWV�ZHUH�LQYROYHG�LQ�RSHQ�LQJXLQDO�KHU-
QLD�RSHUDWLRQ�DQG�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV��7$3�JURXS��LQȴOWUDWLRQ�JURXS�
�LOLRLQJXLQDO�EORFN���ZRXQG�LQȴOWUDWLRQ�ZLWK�D�ORFDO�DQHVWKHWLF��DQG�WKH�SODFHER�
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group. The results showed that the VAS scale at rest and cough was lower in the 
LQȴOWUDWLRQ�JURXS�FRPSDUHG�WR�WKH�7$3�JURXS��7KH�QHHG�IRU�PRUSKLQH�ZDV�JUHDW-
HU�LQ�WKH�7$3�JURXS�FRPSDUHG�ZLWK�LQȴOWUDWLRQ�JURXS��7KH�FRQFOXVLRQ�ZDV�WKDW�
the TAP block performed under ultrasound does not reduce postoperative pain 
after open unilateral inguinal hernia repair (5). 

0DQDWDNLV�HW�DO�� �� LQFOXGHG����SDWLHQWV� IRU�RSHQ�VXUJHU\�RI�XQLODWHUDO� LQJXLQDO�
KHUQLD�UHSDLU��$OO�SDWLHQWV�UHFHLYHG�86*�7$3�EORFN�ZLWK����PO�RI�������URSLYD-
caine 30 minutes before surgery and during the intraoperative period were se-
dated with propofol and received paracetamol + diclofenac. They followed the 
VFRUHV�IRU�SDLQ�LQ�WKH�SRVWRSHUDWLYH�SHULRG�����PLQXWHV����DQG���KRXUV�DIWHU�VXU-
gery. Their conclusion was that the TAP block provides adequate intraoperative 
DQHVWKHVLD��UHGXFHV�SDLQ�VFRUHV�LQ�WKH�SRVWRSHUDWLYH�SHULRG��UHGXFHV�WKH�QHHG�
IRU�RSLRLGV��DOORZV�HDUO\�PRWLRQ�LPPHGLDWHO\�DIWHU�VXUJHU\�DQG�IDVWHU�GLVFKDUJH�
from hospital (6). 

%DULVLQ�HW�DO����GHVFULEHG�WKH�GLVSOD\�FDVH�RI�KLJK�ULVN�FDUGLDF�SDWLHQW��$6$���VWD-
WXV��ZLWK�VHYHUH�&$'�DQG�SULRU�/$'�37&$��$95��VHYHUH�05�DQG�75�����K\SHUWHQ-
VLRQ��GLDEHWHV�PHOOLWXV�DQG�VHYHUH�VWHQRVLV�RI�ERWK�IHPRUDO�DUWHULHV��WR�ZKRP�
should be done unilateral inguinal hernia repair. General anesthesia in such pa-
tient is highly risky. The patient received TAP block and a block of n. ilioinguinalis 
and n. iliohypogastricus performed under ultrasound. As a local anesthetic was 
XVHG����PO�������OHYREXSLYDFDLQH��7KH�RSHUDWLRQ�ZDV�VXFFHVVIXOO\�SHUIRUPHG��
the patient was pleased and happy and postoperative sensory block lasted for 
18 hours (7). 

CONCLUSION: TAP block is a new regional anesthetic technique that provides 
DQDOJHVLD�RI�WKH�VNLQ��PXVFOHV�DQG�WKH�SDULHWDO�SHULWRQHXP�RI�WKH�DQWHULRU�DE-
dominal wall. It is becoming quite popular because of its relative simplicity and 
HɝFLHQF\��ΖQ�WKLV�WHFKQLTXH�WKHUH�LV�D�VLQJOH�EROXV�LQMHFWLRQ�RI�ORFDO�DQHVWKHWLF�
LQWR�WKH�7$3�VSDFH�WKDW�SURYLGHV�YHU\�H΍HFWLYH�SRVWRSHUDWLYH�DQDOJHVLD� LQ�WKH�
ȴUVW���� WR����KRXUV��$V�D� FRPSRQHQW�RI�PXOWLPRGDO�DQDOJHVLD�� WKH�7$3�EORFN�
UHGXFHV�WKH�QHHGV�IRU� LQWUDYHQRXV�JLYHQ�RSLRLGV�IRU�PRUH�WKDQ�����DQG�VXE-
VHTXHQWO\�UHGXFHV�WKH�RSLRLG�UHODWHG�VLGH�H΍HFWV��ΖW�LV�XVHG�LQ�FDVHV�ZKHUH�HSL-
dural analgesia is contraindicated or can not be used. TAP block provides great 
SURPLVH�DERXW�LWV�HɝFDF\��ORZ�UDWH�RI�FRPSOLFDWLRQV�DQG�VLPSOLFity. 
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Ζ6�7+(�%($&+�&+$Ζ5�$1'�3521(�326Ζ7Ζ21�6$)(�)25�0<�
3$7Ζ(176"

6HQQXU�8]XQ��$VVRF�3URI��0'

Arthroscopic and open shoulder surgery are performed commonly in the beach-
chair position (BCP). This position maintains the shoulder in an anatomical up-
ULJKW�SRVLWLRQ��IDFLOLWDWLQJ�VKRXOGHU�DFFHVV�DQG�YLVXDOL]DWLRQ��%&3�DOVR�LPSURYHV�
DLUZD\�DFFHVV��UHGXFHV�EOHHGLQJ��DQG�OHVVHQV�WKH�ULVN�IRU�EUDFKLDO�SOH[XV�LQMXU\��
Whereas the safety issue should be questionned. 

There are multiple reports about its association with neurocognitive complica-
tions caused by cerebral ischemia. The etiology of these complications remains 
XQFOHDU��EXW�LQFUHDVHG�ULVN�IRU�FHUHEUDO�K\SRSHUIXVLRQ�DW�WKLV�SRVLWLRQ�VHHPV�WR�
be the reason. Reduction of cerebral perfusion pressure below critical thresh-
ROGV�PD\� UHVXOW� LQ�SHUPDQHQW�QHXURORJLF� LQMXU\�� 7KHUHIRUH��PRQLWRULQJ�RI� FH-
UHEUDO�SHUIXVLRQ�DQG�RSWLPL]DWLRQ�RI�LQWUDRSHUDWLYH�FHUHEUDO�R[\JHQDWLRQ�KDYH�
been recommended to help avoid potential neurologic complications. According 
WR�6DOD]DU�HW�DO��SRVWRSHUDWLYH�SHUPDQHQW�QHXURFRJQLWLYH�FRPSOLFDWLRQV�LQ�WKH�
%&3�LV�DV�ORZ�DV����������7KH�H[DFW�HWLRORJ\�RI�VXFK�FRPSOLFDWLRQV�LV�QRW�FOHDU��
+DHPRG\QDPLF� FKDQJHV� LQ� WKH�%&3�� LQFOXGH�GLPLQLVKHG�FDUGLDF� LQGH[�� VWURNH�
YROXPH��DQG�DUWHULDO�SUHVVXUH�OHDGLQJ�WR�GHFUHDVHG�FHUHEUDO�SHUIXVLRQ�SUHVVXUH��

Prone position (PP) provide operative access for a wide variety of surgical pro-
cedures. It is associated with predictable changes in physiology but also with a 
QXPEHU�RI�FRPSOLFDWLRQV��DQG�VDIH�XVH�RI�WKH�SURQH�SRVLWLRQ�UHTXLUHV�DQ�XQGHU-
standing of both issues. 

&KDQJHV� LQ� FDUGLRYDVFXODU� SK\VLRORJ\� GHSHQG� RQ� WKH� VSHFLȴF� SURQH� SRVLWLRQ�
XVHG��UHGXFHG�FDUGLDF�LQGH[�ZKLFK�LV�GXH�WR�UHGXFHG�YHQRXV�UHWXUQ��GLUHFW�HI-
IHFWV�RQ�DUWHULDO�ȴOOLQJ��DQG�UHGXFHG�OHIW�YHQWULFXODU�FRPSOLDQFH�VHFRQGDU\�WR�LQ-
creased thoracic pressure. Obstruction of the inferior vena cava is a well-known 
FRPSOLFDWLRQ�RI�33�ZKLFK�LV�FDXVHG�E\�DQ\�GHJUHH�RI�DEGRPLQDO�FRPSUHVVLRQ��
OHDGLQJ�WR�GHFUHDVHG�FDUGLDF�RXWSXW�DQG�LQFUHDVHG�EOHHGLQJ��YHQRXV�VWDVLV��DQG�
consequent thrombotic complications. Careful positioning is therefore essential 
to minimize these risks. 

&KDQJHV�LQ�UHVSLUDWRU\�SK\VLRORJ\�DUH�JHQHUDOO\�DGYDQWDJHRXV��LPSURYLQJ�R[\-
JHQDWLRQ�� b LQFUHDVH�LQ�IXQFWLRQDO�UHVLGXDO�FDSDFLW\��)5&��� LPSURYHG�YHQWLODWLRQ�
SHUIXVLRQ�PDWFKLQJ�DQG�FRQVHTXHQWO\�LPSURYHG�R[\JHQDWLRQ��

ΖQMXU\�FDQ�RFXU�WR�DOO�RUJDQ�V\VWHPV��GXH�WR�GLUHFW�RU�LQGLUHFW�SUHVVXUH�H΍HFWV��

- (QGRWUDFKHDO�WXEH�NLQNLQJ�RU�GLVORGJHPHQW��

- (GHPD�RI�XSSHU�DLUZD\�LQ�SURORQJHG�FDVHV��

- $UWHULDO�RU�YHQRXV�RFFOXVLRQ�RI�WKH�XSSHU�H[WUHPLW\��
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- .LQNLQJ�RI�IHPRUDO�YHLQ�ZLWK�PDUNHG�ȵH[LRQ�RI�WKH�KLSV��

- ΖQFUHDVHG�DEGRPLQDO�SUHVVXUH��

- ΖQFUHDVHG�HSLGXUDO�YHQRXV�SUHVVXUH��

- 3UHVVXUH�QHFURVLV�RI�WKH�QRVH��HDU��IRUHKHDG��EUHDVW��DQG�JHQLWDOLV��PDOH���
care should be taken

- 0RQLWRU�GLVFRQQHFWLRQ��

- %UDFKLDO�SOH[XV�VWUHFK�RU�FRPSUHVVLRQ

- 8OQDU�QHYUH��SHURQHDO�QHYUH�RUODWHUDO�IHPRUDO�FXWDQHRXV�QHYUH�FRPSUHVVLRQ

- ([WHUQDO�SUHVVXUH�RYHU�WKH�H\HV��UHWLQDO�LQMXU\�RU�FRUQHDO�DEUDVLRQ��

- ([FHVVLYH�URWDWLRQ�RI�WKH�QHFN�EUDFKLDO�SOH[XV�SUREOHP�VRU�NLQNLQJ�RI�WKH�
vertebral artery

- Venous gas embolism

$Q�XQGHUVWDQGLQJ�RI�SK\VLRORJ\��FRPSOLFDWLRQV�RI�SURQH�SRVLWLRQ�DQG�DEVROXWH�
care while positioning can make this position safer for the patients. 
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Ȋ8/75$6281'�*8Ζ'('�&(175$/�9(1286�&$7+(7(5Ζ6$7Ζ21�
Ζ1�7+(�216(7�2)�Ζ&8�Ȃ�LV�LW�D�PHWKRG�RI�FKRLFH�IRU�HPHUJHQF\�
FDVHV"ȋ

'DUNR�6D]GRY��1LNROD�6LNRY��3DQGH�&XNDOHYVNL��1DWDOLMD�*HRUJLHYVND��ΖYLFD�
'LPLWURY��ΖJRU�ΖVMDQRYVNL��=RUND�1LNRORYD�7RGRURYD

*HQHUDO�ΖQWHQVLYH�&DUH�8QLW��&OLQLFDO�+RVSLWDO�$FLEDGHP�6LVWLQD��6NRSMH

ΖQWURGXFWLRQ� CVK is a part of the daily medicine routhine . In USA there are more 
WKDQ��PLOLRQV�&9.�SODFHG�\HDUO\��ΖW�LV�FRQGXFWHG�GDLO\�LQ�LQWHQVLYH�FDUH�XQLWV��DQG�
LQ�WKH�HPHUJHQF\�URRP��RSHUDWLQJ�WKHDWHU��PHGLFDO�DQG�VXUJLFDO�ZDUGV�DV�HOHF-
tive and emergency situations. It is indicated when placing a peripheral venous 
OLQH�LV�LPSRVVLEOH�WR�DGPLQLVWHU�LQRWURSLF�DQG�YDVRDFWLYH�GUXJV��FKHPRWKHUDS\��
SDUHQWHUDO�QXWULWLRQ��ȵXLG�WKHUDS\�DQG�K\SHUWRQLF�VROXWLRQV��PRQLWRULQJ�RI�&93��
FHQWUDO�R[\JHQ�VDWXUDWLRQ��SURYLGLQJ�DFFHVV�IRU�UHQDO�UHSODFHPHQW�WKHUDS\��+RZ-
HYHU��ZKLOH�URXWLQH�LQ�GDLO\�SUDFWLFH�LW� LV�DFRPSDQLHG�E\�VHULRXV�FRPSOLFDWLRQV�
DQG�HYHQ�GHDWK��7KH�OLWHUDWXUH�GHVFULEHV����GL΍HUHQW�FRPSOLFDWLRQV�RI�FHQWUDO�
YHQRXV�FDWKHWHUL]DWLRQ��&RPSOLFDWLRQV�DUH�GLYLGHG�LQWR�PHFKDQLFDO��WKURPERWLF�
DQG�LQIHFWLRXV��7KHLU�LQFLGHQFH�UHDFKHG������7KH�PRVW�FRPPRQ�FRPSOLFDWLRQV�
DUH�DUWHULDO� SXQFWXUH��KHPDWRPD��SQHXPRWKRUD[��KHPRWKRUD[�� DLU� HPEROLVP��
WKURPERVLV��DUUK\WKPLD��LQIHFWLRQ��GDPDJH�WR�WKH�EUDFKLDO�SOH[XV��PDOSRVLWLRQ�
of the catheter. Typically percutaneous central venous catheterization is carried 
RXW�ZLWK�H[WHUQDO�SDOSDEOH�RU�YLVLEOH�DQDWRPLFDO�VWUXFWXUHV�WKDW�KDYH�D�NQRZQ�
SURSRUWLRQ�WR�WKH�WDUJHWHG�YHVVHOV�RU�VR�FDOOHG�ȊODQGPDUNȋ�RU�EOLQG�PHWKRG��5HF-
ommendations for use of ultrasound vascular cannulation are from several as-
sociations of doctors of various specialties as well as government agencies such 
DV�WKH�1DWLRQDO�ΖQVWLWXWH�IRU�+HDOWK�DQG�&OLQLFDO�H[FHOOHQFH�DQG�WKH�$JHQF\�IRU�
5HVHDUFK�DQG�4XDOLW\�LQ�+HDOWK��WKH�$PHULFDQ�6RFLHW\�RI�(FKRFDUGLRJUDSK\�DQG�
WKH�6RFLHW\�RI�&DUGLRYDVFXODU�$QHVWKHVLRORJLVWV���7URLDQRV�&$�+��*���������

In this study comparing landmark method CVKs with ultrasound guided CVKs in 
WHUPV�RI�WKH�VXFFHVV�RI�WKH�SURFHGXUH��WKH�QXPEHU�RI�DWWHPSWV��WLPH�DQG�WKH�
occurrence of complications of the catheterization.

0DWHULDO�DQG�0HWKRGV� This is a prospective study conducted during 2015 and 
2016 in the ICU  in Acibadem Sistina Hospital. The study was conducted after 
SULRU� DSSURYDO� IURP� WKH� HWKLFV� FRPPLWWHH� RI� WKH� KRVSLWDO�� ���� DGXOW� SDWLHQWV�
over 18 admitted to ICU were included in the study with indication for cannula-
tion of central vein and consent from the patient or his relatives to participate 
in the study. Patients were devided in two groups of blind and ultrasound guid-
ed. Patients admitted to the steam date were catheterized with blind method 
while patients received an odd date CVKs was placed using ultrasound. During 
WKH�SURFHGXUH�D�GDWD�FROHFWLQJ�IRUP�ZDV�ȴOOHG�IRU�HYHU\�SDWLHQW��7KH�GRFWRU�ZKR�
performed the catheterization made the selection of the targeted blood vessel 
GHSHQGLQJ�RQ�WKH�FOLQLFDO�FKDUDFWHULVWLFV�RI�WKH�SDWLHQW��KLV�H[SHULHQFH��DQG�WKH�



���

Orthopedic Anaesthesia and Intensive Care

indication for which the CVKwas put. In our institution it is normally the inter-
QDO�MXJXODU�YHLQ��VXEFODYLDQ�YHLQ�DQG�IHPRUDO�YHLQ�LQ�WKDW�RUGHU��$IWHU�WKUHH�XQ-
seccessful attempts the procedure was considered  as failed. An unsuccessful 
DWWHPSW�ZDV�UHFRUGHG�ZKHQ�WKH�QHHGOH�H[LWHG�WKH�VNLQ��ΖQ�WKDW�FDVH�WKH�SDWLHQW�
was assined to the ultrasound group. The choice of vessel with ultrasonic cath-
eterization was made after a preliminary screening of the commonly used ap-
SURDFKHV���$�YHVVHO�GLDPHWHU�RI�OHVV�WKDQ����FP�GHVSLWH�WKH�XVH�RI�PDQHXYHUV�WR�
increase the size of the vessel was a contraindication to catheterization. These 
patients were not included in the study. Patients with a BMI above 30 or below 
����DQDWRPLFDO�GHIRUPLW\�LQ�WKH�UHJLRQ�RI�LQWHUHVW��HPSK\VHPD��SULRU�FDWKHWHU-
L]DWLRQ�LQ�DQRWKHU�ORFDOL]DWLRQ��K\SRWHQVLRQ��WDFK\FDUGLD��UHVSLUDWRU\�GLVWUHVV��FR-
DJXORSDWK\��SDWLHQWV�GHȴQHG�DV�XUJHQW�ZHUH�ODEHOHG�ȊULVN\�IRU�FDWKHWHUL]DWLRQȋ��

All the doctors involved in the study had more than 25 ultrasound guided cath-
eterization before the start of the study. A portable ultrasound device General 
Elecric e-Logic and linear probe with a frequency of 5 to 10 MgHz were used for 
the study . The probe was covered with sterile foil and a sterile gel was used. 
'XULQJ�XOWUDVRXQG�FDWKHWHUL]DWLRQ�D�FRPELQDWLRQ�RI���RXW�RI�SODQHȇȇ�WHFKQLTXH�WR�
determine the correct direction and placement of the needle over the targeted 
YHVVHO�DQG�ȌLQ�SODQHȊ�WHFKQLTXH�GXULQJ�SHQHWUDWLRQ�RI�WKH�YHVVHO�ZDOO�ZDV�XVHG��
The time from skin contact to return of blood in the syringe was recorded. After 
the return of blood the catheterization was conducted with a standard Seldinger 
WHFKQLTXH��)RU�ERXWK�PHWKRGV�FRPSOHWH�SURWHFWLRQ�ZLWK�VWHULOH�FDS��PDVN��FRDW�
and gloves were mandatory. The time for setting the ultrasound machine was 
not taken into consideration.

5HVXOWV��7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV��WRWDO�������WKDW�DUH�LQ�WKH�ȴUVW�JURXS�
�ODQGPDUN�PHWKRG� ��ZDV������ \HDUV��ZKLOH� LQ� WKH� VHFRQG�JURXS� �WRWDO�� ����� LV�
�����\HDUV���7KH�GL΍HUHQFH�ZKLFK�ZDV�UHJLVWHUHG�LV�VWDWLVWLFDOO\�LQVLJQLȴFDQW�IRU�S�
 �����������%RWK�JURXSV�ZHUH�KRPRJHQHRXV�LQ�WHUPV�RI�DJH�DQG�JHQGHU�&DQ-
XOODWLRQ�XVLQJ�WKH�ODQGPDUN�PHWKRG�ZDV�VXFFHVVIXO�LQ�������RI�SDWLHQWV�DQG�LQ�
������ LQ� WKH�ȴUVW�DWWHPSW��ZKLOH� WKH�VXFFHVV�RI� � FDQXOODWLRQ�XVLQJ�XOWUDVRXQG�
TXLGHG�PHWKRG�ZDV�����DQG�����LQ�WKH�ȴUVW�DWWHPSW�

Successful number of attempts Count Percent

 First group
0 19 9.5
1 121 60.5
2 �� 12.0
3 36 18.0

Second group
0 � 2.0
1 ��� 77.0
2 35 17.5
3 7 3.5

7DEOH����9LHZ�SHUIRUPDQFH�E\�QXPEHU�RI�DWWHPSWV�LQ�WKH�ȴUVW���ODQGPDUN�PHWKRG���DQG�
second (ultrasound guided) patient group
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 Mean 
 Mean±SE 
 Mean±1.96*SE Igr IIgr

1.10

1.15

1.20

1.25

1.30

1.35

1.40

1.45

1.50

1.55

Table 2. A graphical representation of the average number of successful attempts in the 
ȴUVW��ODQGPDUN��YHUVXV�WKH�VHFRQG��XOWUDVRXQG�JXLGHG��SDWLHQW�JURXS�

7KH� DYHUDJH�QXPEHU� RI� VXFFHVVIXO� DWWHPSWV� LQ� WKH� ȴUVW� JURXS�ZDV� ���� s� �����
DQG� LQ� WKH� WKH�VHFRQG�JURXS�ZDV�����s�����DWWHPSWV��7KH�GL΍HUHQFH�EHWZHHQ�
WKH�DYHUDJH�QXPEHU�RI�DWWHPSWV�ZDV�VWDWLVWLFDOO\�VLJQLȴFDQW�IRU�S��������W�WHVW� �
2.180828 and p = 0.029)

7DEOH���*UDSKLF�SUHVHQWDWLRQ�RI�WKH�VXFFHVV���IDLOXUH�RI�WKH�SURFHGXUH�LQ�WKH�ȴUVW�YV�VHF-
ond group of patients according to the number of attempts. Failure of the procedure in 
WKH�ȴUVW�JURXS�ZDV�UHFRUGHG�LQ�������ZKLOH�LQ�WKH�VHFRQG�JURXS�LQ�������WKH�GL΍HUHQFH�
UHJLVWHUHG�ZLWK�WKH�GLIHUHQV�WHVW�EHWZHHQ�WKH�WZR�JURXSV�LV�VWDWLVWLFDOO\�VLJQLȴFDQW�IRU�S�
�������S� �����������6XFFHVV�LQ�WKH�ȴUVW�DWWHPSW�LV�UHFRUGHG�DW�������LQ�WKH�ȴUVW�JURXS��
DQG�������LQ�WKH�VHFRQG�JURXS��WKH�GL΍HUHQFH�UHJLVWHUHG�ZLWK�GLIHUHQV�WHVW�EHWZHHQ�WKH�
WZR�JURXSV�LV�VWDWLVWLFDOO\�VLJQLȴFDQW�IRU�S��������S� ���������
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Complications Count Percent
First group
There is 27 13.5
There isnt 173 86.5
Second group
There is 8 ���
There isnt 192 96.0

7DEOH����1XPEHU�DQG�SHUFHQWDJH�RI�SDWLHQWV�ZLWK�DQG�ZLWKRXW�FRPSOLFDWLRQV�LQ�WKH�ȴUVW�
and second group of patients

1R�FRPSOLFDWLRQV�LQ�WKH�ȴUVW�JURXS���������������RI�SDWLHQWV�ZLWK�FRPSOLFDWLRQV���
ZKLOH�LQ�WKH�VHFRQG�JURXS�QR�FRPSOLFDWLRQV�LQ�����RI�SDWLHQWV�DQG����KDG�FRP-
SOLFDWLRQV� ��7KH�SHUFHQWDJH�GL΍HUHQFH�UHJLVWHUHG�XQGHU�GLIHUHQV�WHVW�EHWZHHQ�
WKH�WZR�JURXSV�LV�VWDWLVWLFDOO\�VLJQLȴFDQW�IRU�WKH�SUHYDOHQFH�RI�FRPSOLFDWLRQV�S�
<0.05 (p = 0.0008)

ΖQ�������RI�SDWLHQWV�LQ�WKH�ȴUVW�JURXS�DUWHULDO�SXQFWXUH�ZDV�PDGH�ZKLOH�SQHX-
PRWKRUD[�RFFXUV�LQ�������ΖQ�WKH�XOWUDVRXQG�TXLGHG�JURXS�SQHXPRWKRUD[�LV�QRW�
UHJLVWHUHG� ��ZKLOH�DUWHULDO� FDQQXODWLRQ�ZDV�UHJLVWHUHG� LQ������RI�SDWLHQWV��7KH�
SHUFHQWDJH�GL΍HUHQFH� LV�VWDWLVWLFDOO\�VLJQLȴFDQW�DFFRUGLQJ�GLIHUHQV�WHVW� IRU� WKH�
occurrence of arterial cannulation for p <0.05 (p = 0.0107).

Discussion:

Central venous catheterization is performed daily in intensive care units. Al-
WKRXJK�D�FRPPRQ�SURFHGXUH�VXFFHVV�ZLWK�ODQGPDUN�PHWKRG�LV�EHWZHHQ�����
DQG� ���� DQG� LV� DVVRFLDWHG�ZLWK� VHULRXV� FRPSOLFDWLRQV� UHVXOWLQJ� LQ� LQFUHDVHG�
PRUELGLW\��OHQJWK�RI�KRVSLWDO�VWD\��LQFUHDVHG�FRVWV��DQG�PRUWDOLW\��7KH�SHUFHQW-
DJH�RI�IDLOXUH�E\����WR��������6]QDMGHU�-Ζ��������LV�LQ�SDUW�GXH�WR�WKH�LQDELOLW\�RI�
H[WHUQDO�IHDWXUHV�WR�SUHFLVHO\�FRUUHODWH�ZLWK�WKH�SRVLWLRQ�RI�WKH�WDUJHWHG�EORRG�
YHVVHO��:LWK�HDFK�VXEVHTXHQW�DWWHPSW�WKH�VXFFHVV�UDWH�LV�UHGXFHG�E\������$G-
ditionally there is a strong correlation between the number of attempts and the 
LQFLGHQFH�RI�FRPSOLFDWLRQV���7URLDQRV�&$�-��'��������

7KH�LQFLGHQFH�RI�FRPSOLFDWLRQV�LV�EHWZHHQ����DQG�������0F*HH�'&��������7KH\�
DUH�GLYLGHG�LQWR�PHFKDQLFDO��WKURPERWLF�DQG�LQIHFWLRXV��&RPSOLFDWLRQV�DUH�PRUH�
FRPPRQ� ZKHUH� WKH� GRFWRUV� DUH� OHVV� H[SHULHQFHG�� REHVH�� NDKHFWLF� SDWLHQWV��
WZLVWHG�RU� WKURPERVHG�YHVVHOV�� FRQJHQLWDO�DQRPDOLHV�� �SUHVHQW�FRPRUELGLWLHV��
UHVSLUDWRU\�GLVWUHVV��PHFKDQLFDO�YHQWLODWLRQ��FRDJXORSDWK\��HPSK\VHPD��HPHU-
gency situations. The most common complication of catheterisation of the in-
ternal jugular vein and the femoral vein is arterial puncture. The most common 
FRPSOLFDWLRQ�RI�FDWKHWHUL]DWLRQ�RI�WKH�VXEFODYLDQ�YHLQ�LV�SQHXPRWKRUD[�

ΖQ�RXU�VWXG\�FDQXOODWLRQ�ZLWK�ODQGPDUN�PHWKRG�ZDV�VXFFHVVIXO�LQ�������RI�SD-
WLHQWV�DQG�LQ�������LQ�WKH�ȴUVW�DWWHPSW��ZKLOH�WKH�VXFFHVV�RI��FDQXOODWLRQ�XVLQJ�
XOWUDVRXQG�TXLGHG�PHWKRG�ZDV�����DQG�����DW�WKH�ȴUVW�DWWHPSW�7KHVH�UHVXOWV�
DUH�FRQVLVWHQW�ZLWK�RWKHU�SXEOLVKHG�VWXGLHV���.DUDNLWVRV�����1RY��������7URLDQRV�
&$�-��'��������
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Landmark method of access to the central venous circulation through the sub-
clavian vein is considered to be the simplest way for venous cannulation of the 
YHVVHO��7KH�DGYDQWDJHV�RI�XVLQJ�WKH�VXEFODYLDQ�YHLQ�DUH�WKH�FRQVWDQW�H[WHUQDO�
ODQGPDUNV�DQG�WKH�SRVLWLRQ�RI�WKH�YHLQ��ORZ�ULVN�IRU�LQIHFWLRQ��HDVLHU�WR�PDLQWDLQ�
and more comfortable for the patient.

3UHYLRXV�PDMRU�VXUJHU\��UDGLDWLRQ�WKHUDS\��SUHYLRXV�FDWKHWHUL]DWLRQ��KLJK�%0Ζ��
IUDFWXUH�RI�WKH�ȴUVW�ULE��FODYLFOH��&23'��PHFKDQLFDO�YHQWLODWLRQ�DUH�ULVN�IDFWRUV�IRU�
complications during landmaerd method of catheterization of the clavicule vein. 
0DQVȴHOG�HW�DO��LQ�LWV�QRWH�WKH�VWXG\��WKDW�WKH�ULVN�RI�IDLOHG�FDQQXODWLRQ�ZDV�������
LQ�SDWLHQWV�ZLWK�%0Ζ!���NJ���P����0DQVȴHOG�3)�������

%HVLGHSDWLHQWȇV�FDUDFWHULVWLFV���WKH�H[SHULHQFH�RI�WKH�RSHUDWRU�LV�RI�SDUWLFXODU�LP-
portance in cannulation of a subclavian vein. The frequency of complications is 
JUHDWHU�ZKHQ�WKH�FDQXOODWLRQ�LV�PDGH�E\�RSHUDWRUV��ZLWK�OHVV�H[SHULHQFH���7URLD-
QRV�&$�+��*���������� �+RZHYHU��VHULRXV�FRPSOLFDWLRQV�RFFXU�HYHQ�ZLWK�H[SHUL-
HQFHG� �RSHUDWRUV�� �0HUUHU� -��$XJ��������� �0DQVȴHOG�3)��������� 7KH�VXFFHVV� LV�
VLJQLȴFDQWO\�UHGXFHG�ZLWK�HDFK�IDLOHG�DWWHPSW�WR�FDQXOODWH��$IWHU�WZR�RU�PRUH�
XQVXFFHVVIXO�DWWHPSWV�WKH�SHUFHQWDJH�RI�IDLOXUH�ULVHV�WR��������7KH�SHUFHQWDJH�
RI� FRPSOLFDWLRQV� LQ� WKH� ODQGPDUN�PHWKRG� UDQJHV� IURP����� WR������ 7KH�PRVW�
FRPPRQ� FRPSOLFDWLRQV� ZHUH� SQHXPRWKRUD[�� KHPDWRPD�� DUWHULDO� SXQFWXUH��
KHPRWKRUD[�

The use of ultrasound in subclavian vein catheterization increases performance 
and reduces the proportion of mechanical complications in adult patients. (Shah 
$��������6XFFHVV�ZLWK�WKH�XOWUDVRXQG�JXLGHG�PHWKRG�LQ�WKH�VWXG\�RI�)UDJRX�ZDV�
������DQG��������ZLWK�WKH�ODQGPDUN�PHWKRG��DGGLWLRQDOO\�WKHUH�LV�D�VWDWLVWLFDOO\�
VLJQLȴFDQW�ORZHU�QXPEHU�RI�DWWHPSWV������YV��������VKRUWHU�WLPH�WR�REWDLQ�EORRG�
������VHFRQGV�YHUVXV������VHFRQGV��DQG�D�ORZHU�UDWH�RI�FRPSOLFDWLRQV��DUWHULDO�
SXQFWXUH������YHUVXV���SQHXPRWKRUD[�DQG�������YV��������FRPSDUHG�ZLWK�XO-
WUDVRQLF�PHWKRG��)UDJRX�0�������

ΖQ�RXU�VWXG\�LQ�������RI�SDWLHQWV�FDQQXODWHG�ZLWK�WKH�ODQGPDUG�PHWKRG�DUWHULDO�
SXQFWXUH�ZDV�UHFRUGHG�DV�D�FRPSOLFDWLRQ�ZKLOH�SQHXPRWKRUD[�RFFXUHG�LQ�������
ΖQ�WKH�XOWUDVRXQG�TXLGHG�JURXS�SQHXPRWKRUD[�ZDV�QRW�REVHUYHG�ZKLOH�DUWHULDO�
FDQQXODWLRQ�ZDV�REVHUYHG�LQ������RI�SDWLHQWV�

Femoral vessels are used for access to the central circulation in emergency sit-
uations for invasive cardiac procedures as well as for providing access for re-
QDO�UHSODFHPHQW�WKHUDS\���09�3UDEKX��������$GYDQWDJHV�DUH�UHODWLYHO\�FRQVWDQW�
DQDWRP\���VKRUW�DFFHVV�WLPH��WKH�DEVHQFH�RI�DQ\�PDQLSXODWLRQ�LQ�WKH�DULD���QR�
ULVN�RI�SQHXPRWKRUD[�DQG�KHPRWKRUD[�DQG�XQLQWHUUXSWHG�&35���+RZHYHU��WKLV�
DSSURDFK�LV�DVVRFLDWHG�ZLWK�FRPSOLFDWLRQV� OLNH�YDVFXODU� LQMXU\��UHWURSHULWRQHDO�
EOHHGLQJ�� WKURPERVLV��SVHXGRDQHXU\VP��DUWHULRYHQRXV�ȴVWXOD�HWF�� 7KH�RYHUDOO�
VXFFHVV�LQ�WKH�VWXG\�E\�3UDEKX�LV��������ZLWK�����IRU�WKH�ODQGPDUN�PHWKRG�DQG�
������ZLWK�WKH�XOWUDVRQLF�PHWKRG��3���������7KH�VXFFHVV�LQ�WKH�ȴUVW�DWWHPSW�ZDV�
������YV��������3��������ZKLOH� WKH�SHUFHQWDJH�RI�FRPSOLFDWLRQV�ZDV�������YV�
������3��������
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Conclusion: Ultrasound quided method of access to the central venous circula-
WLRQ�YLD�WKH�LQWHUQDO�MXJXODU��DQG�IHPRUDO�YHLQ�DQG�FDOYLFXOOH�YHLQ�LQ�FULWLFDOO\�LOO�SD-
WLHQWV�LQ�Ζ&8��LQFUHDVHV�SHUIRUPDQFH��UHGXFHV�WKH�UHTXLUHG�QXPEHU�RI�DWWHPSWV�
and the complications associated with this procedure.

Figure 1. Ultrasound catheterization of the internal jugular vein

Figure 2. In plane technique for ultrasound guided procedures for central venous cathe-
terization seen a longitudinal section of the vessel and placed venous catheter
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)LJXUH����([WHUQDO�ODQGPDUNV�LQ�FHQWUDO�YHQRXV�FDWKHWHUL]DWLRQ�RI�WKH�LQWHUQDO�MXJXODU�
vein and calvculle vein.
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2UDO�SUHVHQWDWLRQV

0D\�����������:HGQHVGD\� �������������
SESSION-1� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

$1(67+(6Ζ2/2*Ζ&$/�$3352$&+�Ζ1�685*Ζ&$/�75($70(17�
$1'�9$&880�75($70(176�2)�685*Ζ&$/�:281'6�Ζ1�
3$7Ζ(176�:Ζ7+�257+23('Ζ&�685*(5Ζ(6

$OHNVRYVNL�(����6WRLFRYVNL�(����*UDPRVOL�7����*MRUJRQ�0����$QJMXVHYD�7���� 
0LWUHY�=��

6SHFLDO�KRVSLWDO�IRU�VXUJLFDO�GLVHDVHV�)LOLS�9WRUL��6NRSMH

INTRODUCTION AND AIM: High percent of the patients that are planned for sur-
JHU\�DUH�DVVRFLDWHG�ZLWK�FRPRUELGLWLHV��EHFDXVH�RI�ZKLFK�WKH\�KDYH�DQHVWKHVL-
ological contraindications and they are not accepted for ortopedic treatment. 
Certainnumber of the patients were already treated in other hospitals and they 
come to our hospital for repetitive surgical treatment because the previous one 
didn’t succeed. In certain percent of those patients there are infected surgical 
ZRXQGV�WKDW�UHTXLUH�VHULRXV�DQG�H΍HFWLYH�WUHDWPHQW�XQWLO�KHDOLQJ�RI�WKH�ZRXQG��
7KH�JRDO�RI�WKLV�VWXG\�LV�WR�IROORZ�WKH�WLPH�RI�UHFRYHU\�DIWHU�DQHVWKHVLD��DQG�IRO-
ORZ�XS�RI�DGYHUVH�H΍HFWV� IURP�DQHVWKHWLFV��QRXVHD�� YRPLWLQJ��SDLQ�DQG�KHDG�
ache. 

MATHERIALS AND METHODS: The anesthesiological approach is to minimize the 
GLVFRPIRUW�RI� WKH�SDWLHQW��PLQLPL]H�WKH�IHDU��SDLQ��DQG�DFFRPSDQ\LQJ�YHJHWD-
tive reactions. We present a series of 68 orthopedic patients that received short 
WHUP�LQWUDYHQRXV�DQHVWKHVLD��$OO�SDWLHQWV�ZHUH�SUH�R[\JHQDWHG�ZLWK�JDV�ȵRZ�VL[�
WR�HLJKW�OLWUHV�PLQXWH��7KH\�ZHUH�DOO�SUHPHGLFDWHG�ZLWK�0LGD]RODP�����PJ������
minutes before the start of the intervention. The induction was with Propofol 
����PJ�SHU�NLORJUDP�RI�ERG\�ZHLJKW��DQG�DQDOJHVLD�ZLWK�IHQWDQ\O�������PJ�SHU�
kilogram of body weight. They were all monitored with standard non invasive 
PRQLWRULQJ��QRQ�LQYDVLYH�PHDVXUHPHQW�RI�WKH�EORRG�SUHVVXUH��SHULSKHUDO�R[\-
gen saturation and ECG. 

5(68/76�����SDWLHQWV�UHFHLYHG�VKRUW�WHUP�LQWUDYHQRXV�DQHVWKHVLD�����IRU�UHSHW-
itive vacuum treatments and 16 for surgical intervention or surgical closure of 
the wound. In all patients we didn’t require deepening of the anesthesia(general 
anesthesia or spinal anesthesia). We had 35 patients that recovered from anes-
WKHVLD�LQ�WLPH�OHVV�WKDQ���PLQXWHV�����SDWLHQWV�WKDW�UHFRYHUHG�LQ�WLPH�EHWZHHQ�
��DQG����PLQXWHV��DQG���SDWLHQWV�WKDW�UHFRYHUHG�LQ�WLPH�PRUH�WKDQ����PLQXWHV��
:H�KDG���SDWLHQWV�ZLWK�QRXVHD����SDWLHQW�ZLWK�YRPLWLQJ��DQG���SDWLHQWV�WKDW�KDG�
head ache. 
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&21&/86Ζ21��6KRUW�WHUP�DQHVWKHVLD�ZDV�WKH�EHVW�FKRLFH�IRU�PD[LPXP�SRVLWLYH�
EHQHȴW�IRU�WKH�SDWLHQWV��EHFDXVH�WKH�UHFRYHU\�WLPH�DIWHU�DQHVWKHVLD�ZDV�IDVW�DQG�
WKH\�ZHUH�WUDQVIHUUHG�WR�WKH�ZDUG� LQ�VWDEOH�FRQGLWLRQ��RU� LI� WKH\�ZHUH�WUHDWHG�
in ambulance they were discharged home in short time. With this the hospital 
KDG�PD[LPXP�EHQHȴW�LQ�RUWKRSHGLFV�SDWLHQWV��DV�ZHOO�DV�LQ�RWKHU�VXUJLFDO�WUHDW-
ments. This type of anesthesia become real asset in the department of anesthe-
siology for raising quality and safety of our anesthetic practice. 

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

3(5Ζ23(5$7Ζ9(�75(70(17�2)�7+(�3$7Ζ(17�:Ζ7+�
921�:Ζ//(5%5$1'�'Ζ6($6(�6&+('8/(�)25�
7216Ζ/2$'(12Ζ'(&720<

6KLUJRVND�%����1HWNRYVNL�-��

Von Willebrand disease (VWD) is a genetic disorder caused by missing or defec-
WLYH�YRQ�:LOOHEUDQG�IDFWRU��9:)���D�FORWWLQJ�SURWHLQ��9:)�ELQGV�IDFWRU�9ΖΖΖ��D�NH\�
FORWWLQJ�SURWHLQ��DQG�SODWHOHWV�LQ�EORRG�YHVVHO�ZDOOV��ZKLFK�KHOS�IRUP�D�SODWHOHW�
plug during the clotting process. The condition is named after Finnish physician 
(ULN�YRQ�:LOOHEUDQG��ZKR�ȴUVW�GHVFULEHG�LW�LQ�WKH�����V��9:'�LV�WKH�PRVW�FRP-
mon bleeding disorder. It is carried on chromosome 12 and occurs equally in 
men and women. There are three main types of VWD based on qualitative or 
TXDQWLWDWLYH�GHIHFWV�LQ�9:)��$�IRXUWK�W\SH��DFTXLUHG�9:'��LV�QRW�KHUHGLWDU\��

A woman 20 years old came to our clinic with the diagnoses: Hypertrophy of the 
WRQVLOV�DQG�DGHQRLGV��3UHRSHUDWLYH�DQDO\VHV��+&7� �������O��0&9� ���ȵ��0&+� �
�����SJ��5':� �����������$377��������VHF��4XDQWLWDWLYH�DQDO\VHV�RI�FORWWLQJ�IDFWRUV�
VKRZHG�WKDW�WKH�OHYHO�RI�9RQ�:LOOHEUDQG�IDFWRU�ZDV���������DQG�9RQ�:LOOHEUDQG�
$J�RI����������3ODWHOHW�IXQFWLRQ�PHDVXULQJ�WHVWV�VKRZHG�ORZ�SHUFHQW�RI�SODWHOHW�
DJJUHJDWLRQ�ZLWK�$'3�����DQG�5LVWRFHW\Q������2XU�SDWLHQW�KDG�W\SH���9:'��D�
TXDOLWDWLYH�GHȴFLHQF\�LQ�KHU�9:)��ZLWKRXW�VSRQWDQHRXV�EOHHGLQJ�HSLVRGHV��

3UHRSHUDWLYH� WUHDWPHQW�ZLWK��J� WUDQH[HPLF�DFLG� LQ����PO���� ���1D&O� LQ� VORZ�
intravenous infusion was performed before the operation. The operative inter-
vention was performed under general anesthesia. There was no need of local 
WUHDWPHQW�ZLWK� WUDQH[HPLG� DFLG�GXULQJ� WKH�RSHUDWLRQ�� 7KHUH�ZDV�QR�QHHG�RI�
SRVWRSHUDWLYH� UHSHDWLQJ� GRVH� RI� WUDQH[HPLF� DFLG� DQG� FORWWLQJ� IDFWRU� FRQFHQ-
WUDWHV�ULFKHG�LQ�9:)��WRR��

$PLQRFDSURLF�DFLG�DQG�WUDQH[DPLF�DFLG�DUH�DQWLȴEULQRO\WLFV�DJHQWV�WKDW�SUHYHQW�
the breakdown of blood clots. These drugs are often recommended before den-
WDO�SURFHGXUHV��WR�WUHDW�QRVH�DQG�PRXWK�EOHHGV��DQG�IRU�PHQRUUKDJLD�� b$QWLȴ-
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EULQRO\WLFV�DUH� WDNHQ�RUDOO\�� DV�D� WDEOHW�RU� OLTXLG��3UHRSHUDWLYH� WUHDWPHQW�ZLWK�
WUDQH[HPLF�DFLG�LQ�LQWUDYHQRXV�LQIXVLRQ�LV�D�WUHDWPHQW�RI�FKRLFH�IRU�WKH�SDWLHQWV�
who are scheduled for operative intervention and anesthesia. 

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

Ζ175$�$%'20Ζ1$/�35(6685(�0($685(0(17�'2(6�127�
Ζ1&5($6(�7+(�5Ζ6.�)25�85Ζ1$5<�75$&7�Ζ1)(&7Ζ21�Ζ1�
CRITICALLY ILL PATIENTS

*DYULORYVND�%U]DQRY�$���6KRVKROFKHYD�0����.X]PDQRYVND�%���6SLURYVND�7���
3RSRYVNL�6����6UFHYD��-RYDQRYVNΖ�0����0RMVRYD�0LMRYVND�0���7UDMNRYVND�9���
7DOHVND�*�3

�8QLYHUVLW\�&OLQLF�IRU�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�
0HGLFLQH�&OLQLFDO�&HQWHU�0RWKHU�7KHUHVD��6NRSMH 
�8QLYHUVLW\�&OLQLF�IRU�VXUJHU\�6Y��1DXP�2KULGVNL��6NRSMH 
��8QLYHUVLW\�&OLQLF�IRU�&DUGLDF�VXUJHU\��/MXEOMDQD��6ORYHQLD

ΖQWURGXFWLRQ��Intra-abdominal hypertension and abdominal compartment syn-
drome have been shown to contribute to organ dysfunction and mortality in 
critically ill patients. Diagnosis relies on intra-abdominal pressure (IAP) mea-
VXUHPHQW��)RU�PHDVXULQJ�Ζ$3�GL΍HUHQW�WHFKQLTXHV�KDYH�EHHQ�GHYHORSHG��HLWKHU�
measuring IAP directly or indirectly. Intrabladder pressure monitoring is consid-
ered the method of choice for indirect IAP measurement due to its accuracy and 
relative ease. 

$LP: To determine whether intra-abdominal pressure monitoring using the Fo-
ley catheters and bladder pressure measurements increases the risk of urinary 
tract infection. 

0DWKHULDO�DQG�PHWKRGV��Retrospective chart and database review of 130 crit-
ically ill patients admitted in the Intensive Care Unit in the University Clinic for 
$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��6NRSMH��0DFHGRQLD�ZKR�XQGHUZHQW�
intravesicular pressure monitoring was done. For the measurements of IAP a 
standard sterile procedure was used. A system was used in which the catheter 
was disconnected from the bag and a three way stopcock was inserted for mea-
VXULQJ�WKH�Ζ$3�DIWHU�LQVWLOODWLRQ�RI���ɋP/�RI�VDOLQH�LQWR�WKH�EODGGHU��8ULQH�DQDO-
ysis and urine cultures were obtained in any patient that developed a fever of 
!������r&�RU�PDFURVFRSLFDOO\�JURVVO\�SXUXOHQW�XULQH��8ULQDU\�WUDFW�LQIHFWLRQ�ZDV�
GHȴQHG�E\�PLFURELRORJLFDO�FXOWXUH�GRFXPHQWDWLRQ�RI�PRUH�WKDQ����������FROR-
Q\�IRUPLQJ�XQLWV�SHU�KLJK�SRZHU�ȴHOG�RI�HLWKHU�D�VSHFLȴF�EDFWHULXP�RU�IXQJXV�
WRJHWKHU�ZLWK�VLJQLȴFDQW�S\XULD��
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5HVXOWV��ΖQ�WRWDO������SDWLHQWV�KDG�Ζ$3�PHDVXUHPHQWV�YLD�WKH�EODGGHU��3DWLHQWV�
KDG�����LQWUDYHVLFXODU�SUHVVXUH�PHDVXUHPHQWV�SHUIRUPHG��ΖQ�WRWDO�������RI�WKH�
patients who required intravesicular pressure monitoring developed an urinary 
tract infection. 

'LVFXVLRQ��$OWKRXJK� WKH�EHQHȴWV�RI� Ζ$3�PRQLWRULQJ� LQ� WKH�GLDJQRVLV�� SUHYHQ-
WLRQ��DQG�PDQDJHPHQW�RI� ΖQWUD�DEGRPLQDO�K\SHUWHQVLRQ�DQG�DEGRPLQDO�FRP-
SDUWPHQW�V\QGURPH�KDYH�EHHQ�GHPRQVWUDWHG��VRPH�FOLQLFLDQV�UHPDLQ�UHOXFWDQW�
to institute this monitoring technique out of concern for increasing the patient’s 
risk of device-related nosocomial urinary tract infection. There are only few sci-
HQWLȴF�GDWD�WR�VXSSRUW�RU�UHIXWH�WKLV� WKHRU\�WKDW� LQWUDYHVLFXODU�SUHVVXUH�PHD-
surements increase the risk for urinary tract infection. 

&RQFOXVLRQ��ΖQWUDYHVLFXODU�SUHVVXUH�PRQLWRULQJ�GRHV�QRW�KDYH�DQ�LQȵXHQFH�RQ�
the risk of urinary tract infection in critically ill patients. 

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

7+(�86(�2)�75$1(;(0Ζ&�$&Ζ'�Ζ1�3$7Ζ(176�:Ζ7+�75$80$7Ζ&�
%/(('Ζ1*�/Ζ7(5$785(�5(9Ζ(:

3DQRYVND�3HWUXVKHYD�$����-DNLPRYVNL�$����0RMVRYD�0LMRYVND�0����
.X]PDQRYVND�%����.DUWDORY�$����6SLURYVND�7����3HWURYD�&KHPHUVNL�1��

8QLYHUVLW\�&OLQLF�IRU�7UDXPDWRORJ\��2UWRSHG\��$QHVWKHVLRORJ\��
5HDQLPDWLRQ��ΖQWHQVLYH�&DUH�DQG�(PHUJHQF\�&HQWHU�6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ��Trauma remains the leading cause of mortality and accounts for 
DOPRVW����RI�WRWDO�PRUWDOLW\�ZRUOGZLGH��8QFRQWUROOHG�EOHHGLQJ�DQG�H[VDQJXLQD-
WLRQ�DUH�WKH�OHDGLQJ�FDXVH�RI�SUHYHQWDEOH�GHDWK�DIWHU�WUDXPD��7UDQH[HPLF�DFLG�
KDV�EHHQ�VKRZQ�WR�UHGXFH�EORRG� ORVV��YDVFXODU�RFFOXVLYH�HYHQWV�DQG�GHDWK� LQ�
traumatic bleeding patients undergoing surgery. 

0HWKRGV��A comprehensive literature search through PubMed and Medline us-
LQJ�WKH�ZRUGV�WUDQH[HPLF�DFLG��WUDXPD��LQMXU\��EOHHGLQJ��VXUJHU\��

5HVXOWV��7KH�VXPPDU\�UHYHDOV�WKDW�WUDQH[HPLF�DFLG�LV�DVVRFLDWHG�ZLWK�������UH-
GXFWLRQ�LQ�DOO�FDXVH�PRUWDOLW\�LQ�DGXOW�WUDXPD�SDWLHQWV�ZLWK�EOHHGLQJ��7KH�EHQHȴW�
form it was in the group with patients who were in most severe shock and if it 
ZDV�JLYHQ�RQH�WR�WKUHH�KRXUV�DIWHU�LQMXU\��7KH�WUHDWPHQW�ZLWK�WUDQH[HPLF�DFLG�
given after three hours of injry was associated with an increased risk of death 
caused by bleeding. No vascular occlusive events were associated with the treat-
PHQW�ZLWK�WUDQH[HPLF�DFLG��&RQVLGHULQJ�WKLV�LW�LV�VWLOO�XQNQRZQ�LQ�ZLFK�SDWLHQWV�
VKRXOG�WUDQH[HPLF�DFLG�EH�XVHG��ZKDW�LV�WKH�SHUIHFW�WLPLQJ�DQG�GRVH��ZKDW�DUH�
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WKH�QHXURORJLFDO�FRPSOLFDWLRQV�RI�LWV�XVH��ZHDWKHU�DQRWKHU�WHVWV�IRU�ȴEULQRO\VLV�
VKRXOG�EH�SHUIRUPHG�EHIRUH�DSSOLFDWLRQ�DQG�ZHDWKHU�WKHUH�LV�DQRWKHU�DQWLȴEUL-
nolytic agent that could be used instead. 

&RQFOXVLRQ��$PRQJ�GL΍HUHQW�WUDXPD�FHQWHUV�H[LVWV�D�PDMRU�GLYHUVLW\�LQ�WKH�PDQ-
agement of bleeding trauma patients. There is a strong need of prospective clin-
ical trials. These trials must provide conclusive information that will challenge 
WKH�PHGLFDO�FRPPXQLW\�WR�FRQVLGHU�UHDGMXVWLQJ�WKH�XVH�RI�WUDQH[HPLF�DFLG��

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

6$)(7<�$1'�48$/Ζ7<�2)�'((3�6('$7Ζ21�'85Ζ1*�
ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY 
�(5&3��352&('85(6�Ζ1�+Ζ*+�5Ζ6.�3$7Ζ(176�

7PDYD�6��1��8VWDODU��=*(1�6�����1DOOEDQL�5��3��+DVDQL�$���


1$PHULFDQ+RVSLWDO3ULVWLQD��'HSDUWPHQW�RI�HQGRVFRS\�DQG�VXUJHU\��3ULVWLQD��
.RVRYR�� 
�$FLEDGHP�8QLYHUVLWHVL�7LS�)DNXOWHVL��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�
UHDQLPDWLRQ��ΖVWDQEXO��7XUNH\ 
30HGLFDO�IDFXOW\�8QLYHUVLW\�RI�3ULVKWLQD��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�UHDQLPDWLRQ��3ULVWLQD��.RVRYR

ΖQWURGXFWLRQ: Sedation during endoscopic retrograde cholangiopancreatogra-
SK\��(5&3��UHPDLQV�D�SUREOHP��HVSHFLDOO\�LQ�KLJK�ULVN�SDWLHQWV��:H�HYDOXDWHG�WKH�
safety and quality of propofol and fentanyl used for deep sedation and analge-
VLD�GXULQJ�WKLV�SURFHGXUH��LQ�KLJK�ULVN�SDWLHQWV��

0HWKRGV: Fifty eight patients American Society of Anesthesiologists (ASA) Phys-
ical Status III or IV underwent ERCP procedure were included. Propofol was ad-
PLQLVWUDWHG�LQ�GRVHV�����Ȃ�����PJ�NJ�E\�VORZ�Ζ9�LQIXVLRQ��RYHU����V���IROORZHG�E\�
��Ȃ���PJ�PLQXWH�Ζ9��XQWLO�DGHTXDWH�VHGDWLRQ�ZDV�DFKLHYHG��0DLQWDLQV�ZDV�UHDO-
ized with perfusion of propofol in doses 10-20 mg/hour. Analgesia requirement 
ZDV�DFKLHYHG�ZLWK� IHQWDQ\O� ���PJ�NJ�� (ɝFDF\�RXWFRPHV� LQFOXGHG�SURFHGXUDO�
VXFFHVV�UDWH��GHHS�RI�VHGDWLRQ��0RGLȴHG�5DPVH\�VHGDWLRQ�VFRUH��DQG�UHFRYHU\�
time. Safety outcomes were respiratory and hemodynamic status and frequen-
cy of adverse events. 

5HVXOWV: The mean duration of ERCP procedure was 56. 7 minutes (range 20-
�����6'���). 7KH�PHDQ�SURSRIRO�LQGXFWLRQ�GRVH�ZDV����PJ��6'�����������PJ�NJ��
6'������PJ�NJ���7KH�PHDQ�SURSRIRO�PDLQWDLQV�GRVH�ZDV����PJ� �6'��������7KH�
mean fentanyl dose was 113 mcg (SD 12). Mean times to achieve adequate se-
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GDWLRQ�ZHUH�����s������7KH�TXDOLW\�RI�VHGDWLRQ�LV�DVVHVVHG�DV�JRRG�LQ����SDWLHQWV�
and adequate in 10 patients. The desaturation episodes were transient and did 
not require any active airway intervention. No apnea was observed in any pa-
tient. The variations on blood pressure 2 minutes after the injection of propofol 
ZHUH�VLJQLȴFDQW��2WKHU�VLGH�H΍HFWV�GLG�QRW�RFFXU��

&RQFOXVLRQ: Deep sedation with propofol and fentanyl during ERCP procedures 
in high risk patients achieve quality without compromising safety. 

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

'((3�9(Ζ1�7+520%26Ζ6�$1'�7+520%23523+</$;Ζ6�Ζ1�
3$7Ζ(176�:Ζ7+�$57+526&23Ζ&�.1((�685*(5<�

$QGRQRYVND�%����$QGRQRYVNL�$����1DQFHYD�-����.X]PDQRYVND�%����.DUWDORY�$��
��6SLURYVND�7����.RNDUHYD�$��

8QLYHUVLW\�&OLQLF�RI�7UDXPDWRORJ\��2UWKRSHGLF�6XUJHU\��$QHVWKHVLD�DQG�
ΖQWHQVLYH�&DUH�8QLW�DQG�(PHUJHQF\�&HQWHU�Ȃ�6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ: Although the deep venous thrombosis (DVT) is the most common 
FDXVH�RI�SHULRSHUDWLYH�PRUWDOLW\� IROORZLQJ�NQHH�DUWKURVFRS\��WKH� OLWHUDWXUH�UH-
JDUGLQJ�DFWXDO�LPSOHPHQWDWLRQ�RI�SKDUPDFRORJLF�WKURPERSURSK\OD[LV�IROORZLQJ�
NQHH�DUWKURVFRS\�VKRZV�WKDW�QR�FRQVHQVXV�H[LVWV��

3XUSRVH: The purpose of our study was to retrospectively assess and analyze 
the incidence of deep venous thrombosis after knee arthroscopies at our insti-
WXWLRQ�DQGWR�DVVHVV�WKH�HɝFDF\�RI�SURSK\OD[LV�WR�SUHYHQW�'97��

3DWLHQWV�DQG�PHWKRGV�� ΖQ�WKLV�VWXG\�����SDWLHQWV�ZHUH� LQFOXGHG�DQG�GLYLGHG�
into two groups: *URXS�Ζ�with 110 patients where simple arthroscopic proce-
dure was performed and *URXS�ΖΖ with 26 patients where arthroscopic anteri-
or cruciate ligament (ACL) reconstruction was performed. In *URXS�Ζ�only pa-
WLHQWV�ZLWK� ULVN� IDFWRUV� �LQFUHDVHG� WRXUQLTXHW�XVH�PRUH� WKDQ����PLQXWHV�� DJH�
!����\HDUV��%0Ζ�!����NJ�P2��SUHYLRXV�'97��YDULFRVH�YHLQV�RU�FKURQLF�YHQRXV�LQ-
VXɝFLHQF\��KLVWRU\�RI�PDOLJQDQF\��RUDO�FRQWUDFHSWLYHV�RU�KRUPRQH�UHSODFHPHQW�
WKHUDS\��SUHRSHUDWLYH�LPPRELOL]DWLRQ�DQG�SURORQJHG�SRVWRSHUDWLYH�LPPRELOL]D-
WLRQ��ZHUH�WUHDWHG�ZLWK�WKURPERSURSK\OD[LV�DQG�LQ�*URXS�ΖΖ all the patients got 
WKURPERSURSK\OD[LV�������GD\V�SRVWRSHUDWLYHO\��$�UHWURVSHFWLYH�DQDO\VLV�LQ�DOO�
patients operated between June 2015 and December 2015 was conducted and 
the association between clinical factors and postoperative DVT was determined. 

5HVXOWV��There were only 5 patients with DVT in *URXS�ΖΖ��All of them showed 
clinical signs of DVT between the 5th and the 7th postoperative day. We found sig-
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QLȴFDQW�DVVRFLDWLRQ�EHWZHHQ�WKH�LQFLGHQFH�RI�'97�DQG�SURORQJHG�SRVWRSHUDWLYH�
LPPRELOL]DWLRQ��LQDGHTXDWH�OLTXLG�FRQVXPSWLRQ�GXULQJ�WKH�VXPPHU�DQG�ORZHU�
dosage with low molecular weight heparin (LMWH). Four of the patients with 
'97�ZHUH�RSHUDWHG�GXULQJ�WKH�VXPPHU�ZKHQ�WKH�WHPSHUDWXUH�H[FHHGHG����&HO-
VLXV�GHJUHHV����RI�WKHP�ZHUH�PRELOL]HG���GD\V�DIWHU�WKH�RSHUDWLRQ��DQG���RI�WKHP�
JRW�GDLO\����PJ�RI�HQR[DSDULQ�VRGLXP�DOWKRXJK�WKHLU�ZHLJKW�H[FHHGHG����NJ��

'LVFXVVLRQ��7KURPERSURSK\OD[LV�VKRXOG�EH�JLYHQ�LQ�DOO�SDWLHQWV�ZLWK�$&/�UHFRQ-
struction and only in risky patients with simple arthroscopic procedures. Early 
SRVWRSHUDWLYH�PRELOL]DWLRQ��DGHTXDWH�OLTXLG�FRQVXPSWLRQ�DQG�DGHTXDWH�GRVHV�
of LMWH should be obtained to prevent DVT. 

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��2��9DVLOHYD��'U��9��0LWDVKRYD

Ζ175$7+(&$/�0253+Ζ1(�$1'�326723(5$7Ζ9(�'(/Ζ5Ζ80�Ζ1�
ELDERLY ORTHOPEDIC PATIENTS

(IWLPRYD�%����/D]DURYD�%����0LUDNRYVNL�'��

&OLQLFDO�+RVSLWDO�Ȃ6WLS�0DFHGRQLD��8QLYHUVLW\�*RFH�'HOFHY�6WLS��0DFHGRQLD

ΖQWURGXFWLRQ��Postoperative delirium is common in elderly orthopedic patients 
with hip fracture. The quality of postoperative analgesia is related to the post-
RSHUDWLYH�GHOLULXP��VR�ZH�HYDOXDWHG�WKH�H΍HFW�RI�����PO�0RUSKLQH� LQWUDWKHFDO�
on the incidence of postoperative delirium in elderly patients with hip fracture. 

0DWHULDO�DQG�0HWKRGV�����SDWLHQWV�ROG���\HDUV�WR���\HDUV�ZLWK�KLS�IUDFWXUH��
$6$�ΖΖ�ΖΖΖ�ZHUH�HQUROOHG��:H�H[FOXGHG�SDWLHQWV�ZLWK�GHPHQWLD��$6$�Ζ9�DQG�DOOHUJ\�
WR�RSLRLGV��6SLQDO�DQHVWKHVLD�ZDV�DFKLHYHG�DW�/��/��LQWHUVSDFH�DQG�DOO�SDWLHQWV�
JHW�DQ�LQWUDWHFDO�LQMHFWLRQ�RI�������EXSLYDFDLQH�LVREDULF�������PO�DQG�0RUSKLQH�
hydrochloride 0. 1 ml. All patients were given O2 3l/min. We recorded the fol-
ORZLQJ�SDUDPHWHUV��$JH��WKH�WLPH�EHWZHHQ�DGPLVVLRQ�DQG�VXUJHU\��GXUDWLRQ�RI�
VXUJHU\�DQG�WKH�WLPH�EHWZHHQ�LQWUDWHFDO�LQMHFWLRQ�DQG�ȴUVW�SRVWRSHUDWLYH�VXS-
SOHPHQWDO�DQDOJHVLD��:H�HYDOXDWHG��SRVWRSHUDWLYH�9$6�SDLQ�VFRUH��QDXVHD�YRP-
LWLQJ�DQG�SXOV�R[\PHWU\��S2���DW��K����K����K�DQG���K�DIWHU�WKH�RSHUDWLRQ��7KH�
incidence of postoperative delirium was assessed using the Confusion Assess-
ment Method (CAM) at the same time points. 

5HVXOWV��35patients were included with mean age of 70. 2 years. The time be-
WZHHQ�DGPLVVLRQ�DQG�VXUJHU\�ZDV�PHDQ���KRXUV����SDWLHQWV�KDV�PRUH�WKDQ�RQH�
HSLVRGH�RI�QDXVHD�DQG� YRPLWLQJ�� �SDWLHQWV�GHYHORSHG�SRVWRSHUDWLYH�GHOLULXP�
�����DQG�DOO�SDWLHQWV�KDG� WKHLU�SRVWRSHUDWLYH�9$6�SDLQ�VFRUH� OHVV� WKHQ����7KH�
supplemental analgesia was mean 20. 5hours. 
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'LVFXVVLRQ�DQG�&RQFOXVLRQ��Our study shows that intratecal injection of 0. 1 ml 
Morphine in elderly patients with hip fracture is associated with a good quality 
of analgesia and low incidence of postoperative delirium. 
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CRITICALLY POISONED PATIENTS

&KDSDURVND�'��

8QLYHUVLW\�&OLQLF�RI�7R[LFRORJ\��0HGLFDO�)DFXOW\��8QLYHUVLW\�6V�&LU\O�DQG�
0HWKRGLXV��6NRSMH��0DFHGRQLD

Acutely poisoned patients are commonly encountered in Emergency Centres. 
Acute poisoning (accidental or intentional) requires accurate assessment and 
prompt therapy. The necessity to prevent cross contamination during the initial 
HYDOXDWLRQ�VKRXOG�EH�HPSKDVL]HG��(DUO\�LGHQWLȴFDWLRQ�RI�WKH�LQYROYHG�WR[LQ�V�LV�
FUXFLDO�DQG�WKH�PDMRULW\�ZLOO�EH�LGHQWLȴHG�E\�D�WKRURXJK�KLVWRU\�DQG�SK\VLFDO�H[-
DPLQDWLRQ��$Q�$%&�DSSURDFK�VKRXOG�EH�IROORZHG�HQVXULQJ�D�SURWHFWHG�DLUZD\��
adequate ventilation and hemodynamic stability. Supportive and symptomatic 
care remains the cornerstone of treatment. A stepwise approach may be fol-
ORZHG�WR�GHFUHDVH�WKH�ELRDYDLODELOLW\�RI� WR[LQV�� ΖQGLFDWLRQV��FRQWUD�LQGLFDWLRQV��
risks and dosage regimens are describe for decontamination procedures includ-
LQJ�ERWK�WHUPLQDWLRQ�RI�WRSLFDO�H[SRVXUHV�DQG�GHFUHDVLQJ�H[SRVXUH�WR� LQJHVW-
HG�WR[LQV��)XUWKHUPRUH��SURFHGXUHV�WR�LQFUHDVH�WKH�HOLPLQDWLRQ�RI�WR[LQV�DQG�D�
VKRUW�VHFWLRQ�FRYHULQJ�VSHFLȴF�WR[LQV�DQG�WKHLU�DQWLGRWHV�DUH�DOVR�LQFOXGHG��

The aim of this commissioned review was to establish concise guidelines for the 
initial management of the acutely poisoned patient in the Emergency Centre. 
7KH�$PHULFDQ�$FDGHP\�RI�&OLQLFDO�7R[LFRORJ\�DQG�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�
3RLVRQV�&HQWUHV�DQG�&OLQLFDO�7R[LFRORJLVWV�DUH� WKH� LQWHUQDWLRQDO� OHDGHUV� LQ� WKH�
ȴHOG�RI� WR[LFRORJ\� DQG� WKH� JXLGHOLQHV� LQ� WKHLU� SRVLWLRQ�SDSHUV�ZHUH� JHQHUDOO\�
followed. 
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8QLYHUVLW\�&OLQLF�IRU�*\QHFRORJ\�DQG�2EVWHWULFV��6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ��Eclampsia (EC) is a multisystemic disorder that appears in preg-
QDQF\� DQG� LV� GHȴQHG�ZLWK� K\SHUWHQVLRQ�� SURWHLQXULD�� HGHPD�� HSLJDVWULF� SDLQ��
+(//3�6\��KHDGDFKH��EOXUUHG�YLVLRQ�DQG�FRQYXOVLRQV�ZLWK�DOWHUHG�FRQVFLRXVQHVV��
The aim of our study is to display the treatment of eclampsia in the intensive 
care unit (ICU) on Clinic for gynecology and obstetrics (CGO). 

0DWHULDOV�DQG�PHWKRGV��Our study covered patients with eclampsia treated in 
RXU�Ζ&8�GXULQJ�\HDUV������DQG�������'XULQJ������WKHUH�ZHUH����SDWLHQWV�ZLWK�(&�
RQ�&*2����RI�WKHP�WUHDWHG�LQ�Ζ&8��ZKLOH�GXULQJ������WKHUH�ZHUH����SDWLHQWV�ZLWK�
EC and 7 of them were treated in ICU. The treatment covered the period before 
and after the termination of pregnancy with cesarean section. Management of 
this life threatening condition both for the mother and the fetus depended on: 
TXLFN� ODERUDWRU\� DQDO\VLV��PRQLWRULQJ� RI� WKH� YLWDO� VLJQV� RQ�PRWKHU� DQG� IHWXV��
DSSURSULDWH�PHGLFDO�WKHUDS\�WKDW�PDLQO\�LQFOXGH�DQWLK\SHUWHQVLYH�PHGLFDWLRQV��
0DJQHVLXP�VXOSKDWH�DQG�RWKHU�DQWLFRQYXOVLYH�PHGLFDWLRQV��DGHTXDWH�WKHUDS\�
ZLWK� FU\VWDOORLGV�� FROORLGV�� EORRG� SURGXFWV�� DQWLHGHPDWRXV� WKHUDS\� DV� ZHOO� DV�
WUHDWPHQW�RI�SRWHQWLDO�FRPSOLFDWLRQV��DLUZD\�PDQDJHPHQW�ZLWK�IUHTXHQW�QHHG�
for endotracheal intubation and ventilator support. Termination of the pregnan-
F\�ZLWK�FHVDUHDQ�VHFWLRQ�LV�XVXDOO\�WKH�ȴUVW�VWHS�LQ�WKH�WUHDWPHQW�RI�HFODPSVLD�
and as soon the patient is stabilizated cesarean section is performed. 

5HVXOWV� DQG� FRQFOXVLRQ�� All patients with eclampsia treated in ICU at CGO 
GXULQJ������DQG������ZHUH�ZLWK�JRRG�RXWFRPH��7KH�WHDP�ZRUN�EHWZHHQ�H[SHUL-
HQFHG�REVWHWULF�DQHVWKHVLRORJLVW�DQG�J\QHFRORJLVW��REVWHWULFLDQ��IDVW�UHDOL]DWLRQ�
RI�WKH�GLDJQRVWLF�DQG�ODERUDWRU\�SURFHGXUHV��DSSURSULDWH�PHGLFDO�WUHDWPHQW��RQ�
time taken reanimation procedures as well as early termination of pregnancy 
with cesarean section contributed to the favorable outcome of all patients with 
eclampsia treated in our ICU. 
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8QLYHUVLW\�&OLQLF�RI�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�� 
8QLYHUVLW\�&OLQLFDO�&HQWUH�Ȋ0RWKHU�7KHUHVHȋ��6NRSMH��0DFHGRQLD

7KH�DLP�RI�WKLV�SDSHU�LV�WR�UHYLHZ�WKH�SDUWLFXODULWLHV�RI�P\RFDUGLDO�FRQWXVLRQ��D�
VLOHQW�FRQWULEXWRU�WR�WKH�RXWFRPH�RI�SRO\WUDXPD��WKURXJK�D�SUHVHQWDWLRQ�RI�WZR�
SRO\WUDXPDWLVHG�SDWLHQWV�ZLWK�GL΍HUHQW�GHYHORSPHQW��

7KH�ȴUVW�FDVH�LV�RQH�RI�D����\HDUV�ROG�PDOH��D�WUDɝF�DFFLGHQW�YLFWLP��ZLWK�IUDF-
WXUHG�IHPXU��IUDFWXUHG�ULEV��ELODWHUDO�OXQJ�FRQWXVLRQV�ZLWK�SQHXPRWKRUD[��SQHX-
mopericardium and signs of traumatic shock. The patient was intubated and 
PHFKDQLFDOO\�YHQWLODWHG��ZKLOH�WKH�LQGLFDWHG�IHPXU�RSHUDWLRQ�ZDV�GHIHUUHG�GXH�
to the hemodynamic instability. Cardiac contusion was suspected considering 
WKH�SQHXPRSHULFDUGLXP��WKH�LQFUHDVHG�FDUGLDF�HQ]\PHV��WKH�SHUVLVWHQW�WDFK\-
FDUGLD��ZLWK�SDUR[\VPV�RI�H[WUHPH�VKRUW�ODVWLQJ�WDFK\DUUK\WKPLD�VXEVLGLQJ�HL-
ther spontaneously or with antiarrhythmics. When the hemodynamic status 
LPSURYHG� �LQRWURSHV�DQG�ȵXLGV��RQ�GD\��� WKH� IHPRUDO� IUDFWXUH�ZDV�RSHUDWHG��
2Q�GD\���WKH�SDWLHQW�ZDV�H[WXEDWHG��EUHDWKLQJ�VXɝFLHQWO\��ZLWK�QR�VLJQV�DQG�
V\PSWRPV� RI� FDUGLDF� LQVWDELOLW\�� DQG�ZDV� GLVFKDUJHG� IURP� Ζ&8� ��� GD\V� DIWHU�
admittance. 

7KH�VHFRQG�FDVH�ZDV�RI�D����\HDUV�ROG�PDOH��D�SHGHVWULDQ�KLW�E\�D�FDU��ZLWK�IUDF-
WXUHG�ULJKW�IHPXU�DQG�KXPHUXV�ZLWK�D΍HFWHG�D[LOODU\�DUWHU\��IUDFWXUHG�VHYHUDO�
ULEV��KHPDWRWKRUD[�DQG�ULJKW� OXQJ�FRQWXVLRQ��&7�VFDQV���$IWHU�WKH�LQLWLDO�UHDQL-
PDWLRQ�ZLWK�ȵXLGV��WUDXPDWLF�DQG�K\SRYROHPLF�VKRFN���WKH�SDWLHQW�ZDV�VWDELOL]HG�
DQG�SUHSDUHG�IRU�RSHUDWLRQ�RQ�WKH�IUDFWXUHG�IHPXU�DQG�KXPHUXV��GXULQJ�ZKLFK�
WKH�D[LOODU\�DUWHU\�ZDV�VXWXUHG��$IWHU�WKH�RSHUDWLRQ�WKH�SDWLHQW�ZDV�UHWXUQHG�LQ�
WKH�Ζ&8�IRU�SRVWRSHUDWLYH�WUHDWPHQW��ZKLOH�VWLOO�VHGDWHG�DQG�PHFKDQLFDOO\�YHQ-
WLODWHG��2Q�GD\���WKH�SDWLHQW�GHYHORSHG�K\SRWHQVLRQ��EUDG\FDUGLD��WKDW�WXUQHG�
LQWR�DV\VWROH��ZKLFK�ZDV�LPPHGLDWHO\�WUHDWHG�ZLWK�DGUHQDOLQ�DQG�&35��EXW�XQ-
fortunately the patient did not respond. The cardiac enzymes taken on day 2 
EHIRUH�WKH�FDUGLDF�DUUHVW��VKRZHG�LQFUHDVH�LQ�DOO�WKH�HQ]\PHV��HVSHFLDOO\�WKH�WUR-
SRQLQHV����3RVW�PRUWHP�H[DPLQDWLRQ�VKRZHG�PDVVLYH�FDUGLDF�LQMXU\��

7KHVH�WZR�FDVHV�VKRZ�WKDW�P\RFDUGLDO�FRQWXVLRQ�LV�D�FRQGLWLRQ�ZLWK�PDQ\�GL΍HU-
HQW�ȊIDFHVȋ��ΖW�FDQ�EH�SODLQO\�YLVLEOH��EXW�LW�FDQ�EH�DOVR�RFFXOW�DQG�PDVNHG�LQ�WKH�
VLJQV�DQG�V\PSWRPV�RI�D�WUDXPDWLF��K\SRYROHPLF�RU�KHPRUUKDJLF�VKRFN��%HLQJ�
GLɝFXOW�WR�GLDJQRVH�DQG�KHUH�IURP�WR�WUHDW��P\RFDUGLDO�FRQWXVLRQ�VWD\V�RQH�RI�
WKH�PRVW�GDQJHURXV�FRQGLWLRQ�LQ�SRO\WUDXPDWLVHG�SDWLHQWV��RQH�ZKLFK�VKRXOG�EH�
WKRXJKW�IRU��VRXJKW�IRU�DQG�WUHDWHG�SURPSWO\�DQG�DJJUHVVLYHO\��
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8QLYHUVLW\�&OLQLF�IRU�*\QHFRORJ\�DQG�2EVWHWULFV��6NRSMH��

ΖQWURGXFWLRQ��The aim of this case report is to present the occurence of a neu-
rosurgical disorder which is provoced by caesarean section. The incidence for 
WKHVH�FDVHV�LV�H[WUHPHO\�UDUH��EXW�LV�WKHUH�QRQHWKHOHVV��

&DVH�SUHVHQWDWLRQ��$�SDWLHQW�ZLWK�LQLWLDOV�/��0����DJHG����ZLWK�ERG\�ZHLJKW�RI�����
kg was admitted to our clinic with diagnose: Graviditas ml X and haernia ventra-
OLV��6KH�ZHQW�XQGHU�HOHFWLYH�FDHVDUHDQ�VHFWLRQ��ZKLFK�ZDV�LQGLFDWHG�E\�D�GLJHV-
WLYH�VXUJHRQ��7KLV�ZDV�KHU���UG�UHJXUDUO\�FRQWUROHG�SUHJQDQF\��WKH�ȴUVW�RI�ZKLFK�
ZDV�ȴQLVKHG���\HDUV�DJR�ZLWK�D�&�VHFWLRQ��WKH�VHFRQG�RQH�ZDV�WHUPLQDWHG�LQ�WKH�
Ζ9�PO�EHFDXVH�RI�VSLQD�ELȴGD�IHWL�DQG�WKH��UG�RQH�ZDV�RQFH�DJDLQ�ZLWK�&�VHFWLRQ��
The C-section was lead in spinal anaesthesia. Spinal punction was performed at 
/��Ȃ�/��OHYHO�ZLWK�D���*�QHHGOH�DQG����PJ�RI�%XSLYDFDLQ�ZLWK�������PJ�)HQWDQLO�
were administered. She received 2 liters of crystalloids during the intervention 
and she was cardiocirculatory stable the whole time during the operation. The 
EDE\�KDG�DQ�$SJDU�VFRUH�RI��������6KH�ZDV�UHOHDVHG�DIWHU���GD\V�ZLWK�D�JRRG�JHQ-
HUDO�FRQGLWLRQ����GD\V�DIWHU�KHU�UHOHDVH�VKH�ZDV�DJDLQ�DGPLWWHG�LQ�RXU�FOLQLF��IRO-
ORZLQJ�DQ�DEUXSW�GHFDGHQFH�LQ�KHU�FRQGLWLRQ��VRPQROHQFH��GLɝFXOWLHV�LQ�WDONLQJ��
K\SHUWHQVLRQ��FRQYXOVLRQV���ΖQ�GL΍HWHQWLDO�GLDJQRVLV�ZH�WKRXJKW�LW�PD\�EH��ODWH�
eclampsia or epilepsy or subarachnoid hemorrhage as a complication from the 
spinal punction. The MRI and CT angiography that ensued contributed to the di-
DJQRVLV��WXPRURXV�FKDQJH�ZLWK����PP�GLDPHWHU��FDOFLȴFDWHG�DQG�ORFDWHG�QHDU�
corpora mamaria). The change was most probably in favor of angioma caverno-
VXP��$IWHU�WKH�FRQVXOWDWLRQ�ZLWK�QHXURORJLVW�DQG�QHXURVXUJHRQ��WKH�SDWLHQW�ZDV�
transferred to Neurosurgery clinic for intensive monitoring. It was agreed upon 
D�FRQVHUYDWLYH�WUHDWPDQW�IRU�K\SHUWHQVLRQ��KHPRGLOXWLRQ�DQG�K\SHUSHUIXVLRQ��
She was discharged from the hospital after 10 days in good condition without 
DQ\�QHXURORJLFDO�VLJQV��ZLWK�UHFRPPHQGDWLRQ�IRU�UHJXODU�FRQWUROV��

&RQFOXVLRQ��7KHUH�LV�D�SRVVLELOW\�D�QHXURORJLFDO�GHȴFLW�RI��PRVW�OLNHO\��XQNQRZQ�
etiology will ensue after a surgical completion of birth. Multidisciplinary ap-
proach is very important in early diagnosis and proper treatment. 
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8QLYHUVLW\�&OLQLF�IRU�VXUJHU\�6Y��1DXP�2KULGVNL��6NRSMH

%DFNJURXQG: Hemodynamic stability is desired outcome of any anesthetic tech-
QLTXH�� 7DFK\FDUGLD�� K\SRWHQVLRQ� DQG� K\SHUWHQVLRQ� FDQ� OHDG� WR� SHULRSHUDWLYH�
P\RFDUGLDO�LQIDUFWLRQ��DQG�K\SRWHQVLRQ�FDQ�OHDG�WR�VWURNH��6SLQDO�DQHVWKHVLD�LQ�
HOGHUO\�SDWLHQWV�ZLWK�KLS� IUDFWXUH�SURYLGHV�PRUH�VWDEOH�KHPRG\QDPLF�SURȴOH��
Unilateral spinal anesthesia (USA) has proven hemodynamic stability in patients 
ZLWK�KLS�IUDFWXUHV��7KLV�VWXG\�DLPHG�WR�H[SORUH�WKH�KHPRG\QDPLF�SURȴOH�RI�86$�
with hyperbaric Bupivacaine and Levobupivacaine. 

0HWKRGV: Patients with hip fractures were randomized to three study inter-
YHQWLRQV��XQLODWHUDO�VSLQDO�DQHVWKHVLD�ZLWK�HLWKHU�K\SHUEDULF�%XSLYDFDLQH��DQG�
WZR� GL΍HUHQW� K\SHUEDULF� SUHSDUDWLRQV� RI� /HYREXSLYDFDLQH�� 3DWLHQWV�ZHUH� RE-
served for hemodynamic changes during anesthesia. Groups were compared 
IRU�GL΍HUHQFHV��

5HVXOWV�� ��� SDWLHQWV� ���� IHPDOH��PDOH��� DYHUDJH� ���� ��s���� ��\HDUV� ROG�� $6$�
ΖΖ�ΖΖΖ� ��������EDVHOLQH�0$3��������s��������1LQH�SDWLHQWV� LQ�*URXS� Ζ�XQGHUZHQW�
86$�ZLWK�K\SHUEDULF�����PJ�%XSLYDFDLQH�LQ����GH[WURVH���PFJ�)HQWDQ\O����SWV�
LQ�*URXS�ΖΖ�K\SHUEDULF�����PJ�/�%XSLYDFDLQH�LQ����GH[WURVH����PFJ�IHQWDQ\O��
*URXS�ΖΖΖ���SWV�K\SHUEDULF�����PJ�/�EXSLYDFDLQH�LQ����GH[WURVH���PFJ�IHQWDQ-
\O��%ORRG�SUHVVXUH��%3��DW�������DQG����PLQXWHV��ZDV�VWDEOH�LQ�DOO�JURXSV�������
��s��������������s���������������s��������UHVSHFWLYHO\���6LJQLȴFDQW�UHODWLYH�GURS�
RI�%3�Ȳ����IURP�EDVHOLQH�ZDV�REVHUYHG�LQ����FDVHV�������DQG���FDVHV�LQ�*URXS�
Ζ��ΖΖ�DQG�ΖΖΖ�UHVSHFW����DQG�DEVROXWH�GURS��0$3���PP+J��LQ���FDVH�IURP�*URXS�
III. Bradycardia (HR<50/min) was not observed. The blood pressure resolved to 
SUHIHUUHG� UDQJH�ZLWK� YDVRSUHVVRU� ����PJ�HW\OHSKULQH�� LQ� �� FDVHV�� DQG� FROORLG�
bolus in 5 cases. 

&RQFOXVLRQ: USA with hyperbaric bupivacain or levobupivacaine is safe and re-
liable technique for the patients with hip fractures. Mild and easily manageable 
hypotension occurred in nearly half patients. No cases were observed with sub-
sequent perioperative major cardiac events. 
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NONINVASIVE VENTILATION IN CARDIOGENIC  
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CASE REPORT
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*HQHUDO�+RVSLWDO�Ȃ�2KULG 
&OLQLFDO�+RVSLWDO�Ȃ6WLS�0DFHGRQLD

ΖQWURGXFWLRQ��5HVSLUDWRU\�LQVXɝFLHQF\�GXH�WR�FDUGLRJHQLF�SXOPRQDU\�RHGHPD�
RU�FRQJHVWLYH�KHDUW�IDLOXUH��&+)��LV�RQDWKHU�FRQGLWLRQ�WKDW�LV�H΍HFWLYHO\�WUHDWHG�
with noninvasive ventilation (NIV). Respiratory failure due to heart failure is po-
WHQWLDOO\�D� UDSLGO\� UHYHVLEOH�FRQGLWLRQ�� VLPLODU� LQ� LWV� UHYHUVLELOLW\� WR�GHFRPSHQ-
sated COPD and NIV is an ideal adjunct to the others treatments used in the 
management of CHF. 

0DWHULDO: 37 year old women with history of spinal disorders was admitted in 
obstetric word for Caesarian Section (C. S). Spinal anaestesia was given. During 
the operation she was bleeding and hysterectomy was performed. She was dif-
ȴFXOW�IRU�LQWXEDWLRQ�DQG�3URVHDO�/0�ZDV�LQVHUWHG��

5HVXOW: After surgery she was admitted in ITU and the pulmonary oedema was 
occurred. Cardiogenic pulmonary oedema is common medical emergency and 
NIV has been shown to improve both physiological and clinical outcomes. 

&RQFOXVLRQ: A number of emergency department have introduced NIV and 
CPAP for patients presenting with acute respitatory failure. 
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8QLYHUVLW\�&OLQLF�IRU�*\QHFRORJ\�	�2EVWHWULFV��6NRSMH�� 
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IQWURGXFWLRQ��$IWHU�WKH�EDE\�GHOLYHU\��LQ�WKH�WKLUG�PDWHUQLW\�WLPH��XWHULQH�FRQ-
traction performs compression on their own vessels. It allows restoring func-
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WLRQ�WR�LW��+RZHYHU��SRVWSDUWXP�LQDSSURSULDWH�P\RPHWULF�FRQWUDFWLRQ�OHDGV�WR�
SRVWSDUWXP�EOHHGLQJ��ZKLFK�LQ�WHUPV�RI�QR�UHFRJQLWLRQ�DQG�GHOD\HG�DSSURDFK�
DQG�WUHDWPHQW�ERWK��LW�EHFRPHV�OLIH�WKUHDWHQLQJ��7KLV�FRQGLWLRQ�LV�FDOOHG�XWHUXV�
atony. 

$LP�RI�WKH�VWXG\��Recognizing symptoms of uterus atony. Comprehensive and 
V\QFKURQL]HG�DQHVWKHWLF�REVWHWULF�DSSURDFK��TXLFN��HPHUJHQF\�DQG�HɝFLHQW�DF-
cess. Prevention of postpartum bleeding and further complications. Treatment 
RI�FRQFRPLWDQW�FRPRUELG�GLVHDVHV��HYDOXDWHG�ZLWK�SUDHSDUWXP�$6$� ΖΖ��RU�$6$�
III access and risk factor for postpartum hemorrhage. Interactive access with a 
WUDQVIXVLRORJLVW��ZLWK�D�ȴQDO��VXFFHVVIXO�RXWFRPH��

0DWHULDOV�DQG�PHWKRGV: A randomized study of 50 parturients with sponta-
QHRXV�EDE\�GHOLYHU\��ZLWK�SRVWSDUWXP�FOLQLFDO�VLJQV�RI�EOHHGLQJ�IURP�WKH�XWHUXV��
Emergency access and treatment in collaboration with the obstetrician. Parturi-
HQW�XQGHUWDNHQ��WUDQVIHUUHG�WR�ΖQWHQVLYH�&DUH�8QLW��Ζ&8���(YDOXDWLRQ��PRQLWRULQJ�
DQG�VWDWH�RI�VKRFN�KHDOLQJ��0HGLFDO�WUHDWPHQW�DQG�WHFKQLFDO�DSSURDFK��IXUWKHU�
LQFLGHQFH�RI�VHULRXV�FRPSOLFDWLRQV�� LQFLGHQFH�DQG�IUHTXHQF\�RI�K\VWHUHFWRP\��
)LQDO�WUHDWPHQW�LQ�Ζ&8��WUDQVIHU�WR�WKH�GHSDUWPHQW�DQG�KRVSLWDO�GLVFKDUJH��

5HVXOWV��7KH�GHPRJUDSKLF�SURȴOH�RI�SDUWXULHQWV��ΖQFLGHQFH�RI�XWHULQH�DWRQ\�DW�
WKH�&OLQLF�LV�DSSUR[LPDWHO\����SHU�\HDU��7DEXODU�GLVSOD\�RI�SURFHGXUHV�IRU�WUHDW-
PHQW�� LQ�WKH�ELUWK�URRP�DQG�Ζ&8��WRR��8QPHDVXUDEOH�EORRG�SUHVVXUH�LQ����RI�
SDUWXULHQWV��LQ�WKH�ȴUVW���PLQXWHV������RI�WKHP�UHFHLYHG�R[\WRFLQ��6\QWRFLQRQ��
������Ζ��8����LQ�WKH�ȴUVW���KRXUV�RI�WUHDWPHQW��$GHTXDWH�YROXPH�UHVXVFLWDWLRQ�ZLWK�
FU\VWDOORLGV�DQG�EORRG�GHULYDWLYHV�����RI�WKHP�UHFHLYHG�SODWHOHW�SDFNDJHV�LQ�WKH�
ODWH�WUHDWPHQW�LQ�Ζ&8������UHFHLYHG���XQLWV�RI�SDFNHG�UHG�EORRG�FHOOV�Ȃ�PDVVLYH�
WUDQVIXVLRQ��7R����RI�SDUWXULHQWV�D�K\VWHUHFWRP\� LV�SHUIRUPHG������UHFHLYHG�
WUDQH[DPLF�DFLG�IRU�SURORQJHG�EOHHGLQJ�DQG�SUHYHQWLRQ�WKH�VDPH�����KDYH�JRW�
DFXWH�UHQDO�IDLOXUH��UHTXLULQJ�GLDO\VLV��5HQDO�IXQFWLRQ�UHVWRUHG�����GD\V�DIWHU��

&RQFOXVLRQ: Postpartum bleeding in form of uterus atony is a high-risk postpar-
WXP�FRQGLWLRQ�RI�SDUWXULHQW��7KH�WUDQVIHU�DQG�WUHDWPHQW�LQ�Ζ&8�LV�HVVHQWLDO��ZLWK�
FRQWLQXRXV�� FRPSOHWH�KHPRG\QDPLF�PRQLWRULQJ�� 6XɝFLHQW�� DGHTXDWH� YROXPH�
UHVXVFLWDWLRQ��QHHG�RI�YDULRXV�EORRG�GHULYDWLYHV��(VWDEOLVK�KHPRVWDVLV��LQWHUDF-
WLYH�VXUJLFDO��REVWHWULF��DQHVWKHWLF�DQG�ODWHU�WUDQVIXVLRQ�DFFHVV��LV�D�SULRULW\�NH\�
to successful outcome!
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0DOLQRYVND�1LNRORYVND�/�1��6KLUJRVND�%����9UDQLVKNRYVNL�7�3��0DQROHYD�0��

��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��&LW\�*HQHUDO�
+RVSLWDOȋ���PL�6HSWHPYULȋ��6NRSMH 
��8QLYHUVLW\�&OLQLF�IRU�2WRUKLQRODU\QJRORJ\��)DFXOW\�RI�0HGLFLQH��6NRSMH 
��'HSDUWPHQW�RI�2UWKRSHGLFV�DQG�7UDXPDWRORJ\��&LW\�*HQHUDO�+RVSLWDOȋ�
��PL�6HSWHPYULȋ��6NRSMH 
��ΖQVWLWXWH�RI�3K\VLFDO�PHGLFLQH�DQG�5HKDELOLWDWLRQ��)DFXOW\�RI�0HGLFLQH��
6NRSMH

0DOH�SDWLHQW��DJH����ZDV�LQMXUHG�GXULQJ�D�SDUDJOLGH�ȵLJKW��$IWHU�WKH�DFFLGHQW�D�
FORVHG� UHSRVLWLRQ�DQG�ȴ[DWLRQ�ZDV�SHUIRUPHG��$IWHU� ���GD\V�KH�ZDV�EURXJKW�
to our hospital where an operative procedure was planned. The patient was 
KHDOWK\�DQG�RWKHU�WKHQ�VPRNLQJ��KH�KDG�QR�FRPRUELGLWLHV��+H�ZDV�WDNLQJ�D�ODUJH�
DPRXQW�RI�7UDPDGRO����PJ����WLPHV�D�GD\�IRU�SDLQ�UHOLHI��

:H�SODQQHG�D�VLQJOH�VKRW�ELODWHUDO�SOH[XV�EUDFKLDOLV�EORFN�EHIRUH�VXUJHU\��:H�
gave him Midazolam 2mg. i. v before the procedure. The block was carried out 
ZLWK�D�KHOS�RI�DQ�XOWUDVRXQG�LPDJH�ZLWK�ƶ�7XUER�6RQRVLWH�DQG�D�OLQHDU�SUREH�
�����+]��:H�FKRVH�DQ�LQWHUVFDOHQH�DSSURDFK�DQG�ZLWK�D�6WLPXSOH[�'���PP�QHH-
GOH�ZH�DGPLQLVWUDWHG����PO�/�%XSLYDFDLQH��������ZLWK�'H[DPHWKDVRQH��PJ��RQ�
each side separately. Sensory block was achieved after 15 min. The patient did 
QRW�KDYH�DQ\�EUHDWKLQJ�SUREOHPV�RU�DQ\�RWKHU�VLGH�H΍HFWV�IURP�WKH�EORFN��+RUQ-
HU�V\QGURPH��ORFDO�DQHVWKHWLF�WR[LFLW\���$IWHU�WKLV�SURFHGXUH�WKH�SDWLHQW�UHFHLYHG�
JHQHUDO�DQHVWKHVLD�ZLWK�3URSRIRO���PJ�NJ��5RFXURQLXP�����PJ�NJ�DQG�)HQWDQ\O�
����wJ��)RU�PDLQWDLQLQJ�WKH�DQHVWKHVLD�ZH�XVHG�6HYRȵXUDQH������YRO��ZLWK�D�
PL[WXUH�RI�����22 and Air. The operation lasted 5 hours. An open reposition and 
ȴ[DWLRQ�ZDV�SHUIRUPHG��$IWHU�WKH�RSHUDWLRQ��WKH�SDWLHQW�ZDV�DZDNHQ�DQG�H[WX-
bated. He had no problem breathing and his pain score was 10mm acording to 
9LVXDO�$QDORJXH�6FDOH������PP��7KH�VHQVRU\�EORFN�ODVWHG�IRU����KRXUV��DQG�WKH�
motor 10 hours after the application. 

7KH�GLVFXVLRQ�DERXW� WKLV� FDVH� LV�DERXW� WKH�H΍HFW�RI� WKH�ELODWHUDO� LQWHUVFDOHQH�
block on breathing and the possibilty of bilateral n. phrenicus block and paral-
DV\V�RI�WKH�GLDSKUDJP�PXVFOH��ΖQ�OLWHUDWXUH�WKHUH�DUH�FDVHV�OLNH�WKLV�GHVFULEHG��
EXW�WKH\�DUH�YHU\�UDUH�EHFDXVH�RI�WKH�UDUH�SDWKRORJ\��EXW�DOVR�EHFDXVH�RI�WKH�
danger that this block brings. 

�%LODWHUDO�EORFN�RI�SOH[XV�EUDFKLDOLV�FDQ�EH�SUHIRUPHG��EXW�LW�KDV�WR�EH�GRQH�FDUH-
IXOO\��ZLWK�WKH�XVH�RI�DQ�XOWUDVRXQG�LPDJH��ZLWK�ORZ�GRVHV�RI�ORFDO�DQHVWKHWLF�DQG�
with an optimized preoperative respiratory condition. 
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8QLYHUVLW\�&OLQLF�IRU�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�
0HGLFLQH� 
&OLQLFDO�&HQWHU�0RWKHU�7KHUHVD��6NRSMH

ΖQWURGXFWLRQ�� Postoperative delirium is adverse event that occur frequently 
in elderly patients. The transient mental dysfunction has an important impact 
RQ�WKH�SDWLHQWȇV�PRUELGLW\��GHOD\HG�IXQFWLRQDO�UHFRYHU\��DQG�SURORQJHG�KRVSL-
WDO� VWD\�� 7KH� UHSRUWHG� LQFLGHQFH� UDQJHV� IURP���� WR������ UHȵHFWLQJ�GL΍HUHQF-
HV�LQ�WKH�GLDJQRVWLF�FULWHULD�IRU�GHOLULXP��WKH�SRSXODWLRQV�XQGHU�VWXG\��DQG�WKH�
PHWKRG�RI�SRVW�RSHUDWLYH�VXUYHLOODQFH�IRU�GHOLULXP��3UHH[LVWLQJ�SDWLHQW�IDFWRUV��
PHGLFDWLRQV�� DQG�YDULRXV� LQWUDRSHUDWLYH�DQG�SRVWRSHUDWLYH� FDXVHV�KDYH�EHHQ�
implicated in the development of postoperative delirium and cognitive decline. 
The available studies also suggest that general anesthesia or regional anesthe-
VLD�WHFKQLTXHV�GR�QRW�LQȵXHQFH�FRJQLWLYH�IXQFWLRQ�GL΍HUHQWO\��

$LP��7R�FRPSDUH�WKH�H΍HFW�RI�UHJLRQDO�YHUVXV�JHQHUDO�DQHVWKHVLD�DQG�WKHLU�LQ-
ȵXHQFH�RQ�GHOLULXP�LQ�WKH�SRVWRSHUDWLYH�SHULRG�LQ�HOGHUO\�SDWLHQWV�DIWHU�WUDXPD�
surgery. 

0DWHULDO�DQG�PHWKRGV��Patients operated in the University Clinic for Trauma 
6XUJHU\�� 6NRSMH�0DFHGRQLD� IURP� WKH� SHULRG� RI� ��� -DQXDU\� WR� ���0DUFK� �����
were randomly allocated to either spinal or general anesthesia. No patient was 
demented pre-operatively. Recovery from drugs used in anesthesia usually is 
FRPSOHWH�DIWHU���KU��DQG�VR�DQ\�DEQRUPDO�PHQWDO�VWDWHV�VHHQ�ZLWKLQ� WKH�ȴUVW�
eight postoperative hours were not registered as confusion. Patients were test-
ed with the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) crite-
ULD�IRU�GHOLULXP��SDWLHQWV�ZHUH�GHȴQHG�DV�FRQIXVHG�LI�WKH\�KDG�FORXGLQJ�RI�FRQ-
VFLRXVQHVV�DQG�ZHUH�GLVRULHQWHG�DV�WR�WKHLU�RZQ�LGHQWLW\��WR�WLPH��RU�WR�VLWXDWLRQ��
DQG�LI�WKH�PHQWDO�V\PSWRPV�ȵXFWXDWHG��

5HVXOWV������SDWLHQWV�LQ�WRWDO�ZHUH�RSHUDWHG�LQ�WKLV�SHULRG������RI�WKHP�KDG�VSL-
nal and 88 general anesthesia. 100 patients were over 65 years of age. The over-
DOO�LQFLGHQFH�RI�DFXWH�GHOLULXP�ZDV�����LQ�WKH�JHQHUDO�DQHVWKHVLD�JURXS�DQG�����
LQ�WKH�VSLQDO�JURXS��ZLWK�QR�VWDWLVWLFDOO\�GL΍HUHQFH�EHWZHHQ�W\SHV�RI�DQHVWKHVLD��
$OO�FDVHV�UHVROYHG�ZLWKLQ���ZHHN��DQG�OHQJWK�RI�VWD\�DQG�DFKLHYHPHQW�RI�SK\VLFDO�
therapy goals were the same for delirious and non-delirious patients. 

'LVFXVLRQ��$PRQJ�WKH�PXOWLWXGH�RI�IDFWRUV�DVVRFLDWHG�ZLWK�32&'�DQG�GHOLULXP��
are there management options that can reduce the incidence of these events? 
%HFDXVH�SUHRSHUDWLYH�SDWLHQW�UHODWHG�IDFWRUV�DUH�QRW�PRGLȴDEOH��LQWUDRSHUDWLYH�
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DQHVWKHWLF�W\SHV�DQG�PDQDJHPHQW�KDYH�QRW�EHHQ�VKRZQ�WR�LQȵXHQFH�RXWFRPHV��
DQG� WKH� SRVWRSHUDWLYH� SHULRG� KDV� UHFHLYHG� OLWWOH� DWWHQWLRQ�� IXUWKHU� GHȴQLWLYH�
VWXGLHV�DUH�QHHGHG�WR�FRQȴUP�WKDW��

&RQFOXVLRQ�� There is a high incidence of post-operative delirium in elderly 
QRQ�GHPHQWHG�SDWLHQWV�IROORZLQJ�WUDXPD�VXUJHU\��UHJDUGOHVV�RI�ZKHWKHU�DQHV-
thesia is administered by the spinal or intravenous route. 
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%LODM��0LUDND��0��1��+XWL�*��1��$UDSL�%��1��$EG\OL�$��1�'HOLDOLRJO\�0XUDW�2����� 
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1'HSDUWPHQW�R΍�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH�8QLW�$PHULFDQ�+RVSLWDO�
$OEDQLD 
�'HSDUWPHQW�R΍�2UWKRSHGLF�6XUJHU\�$PHULFDQ�+RVSLWDO�$OEDQLD

%DFNJURXQG��6XUJLFDO� UHSDLU� RI� KLS� IUDFWXUH� LQ� WKH� HOGHUO\�� LV� DVVRFLDWHG�ZLWK�
OLIH�WKUHDWHQLQJ�FRPSOLFDWLRQV��ZLWK�SHULRSHUDWLYH�PRUELGLW\�DQG�PRUWDOLW\�� UH-
lated to their age and co-morbidities. (CSEA) is useful in high-risk patients by 
SURYLGLQJ�EHWWHU�KHPRG\QDPLF�VWDELOLW\��EXW�6$��LV�WKH�PRVW�SRSXODU�UHJLRQDO�DQ-
esthetic technique. (CSEA) involves using both a spinal and an epidural for pain 
UHOLHI�DQG�R΍HUV�VHYHUDO�DGYDQWDJHV�RYHU�VLQJOH��VKRUW��6$���

$LP��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�FRPSDUH�WKH�FOLQLFDO�DQG�KHPRG\QDPLF�H΍HFWV�
R΍��&6($��YHUVXV��6$��LQ�KLJK�ULVN�HOGHUO\�SDWLHQWV�XQGHUJRLQJ�KLS�VXUJHU\��

0DWHULDOV�DQG�0HWKRGV��6HYHQW\�SDWLHQWV�ROGHU�WKDQ����\HDUV��$PHULFDQ�6RFLHW\�
of Anesthesiology (ASA) III and IV undergoing surgery for hip fracture were ran-
domly divided into two groups of 35 patients. For spinal anesthesia (SA) group 
��Q ����UHFHLYHG�������PJ�RI�������LVREDULF�EXSLYDFDLQH�DQG���PFJ�VXIHQWDQ\O�
DQG�*URXS���Q �����&6($��UHFHLYHG�����PO������PJ��RI�������LVREDULF�EXSLYDFDLQH�
with 10 mcg sufentanyl through spinal route and was continued with small in-
FUHPHQWDO�GRVH�RI���PO������LVREDULF�EXSLYDFDLQH�WKURXJK�HSLGXUDO�FDWKHWHU��WR�
DFKLHYH�7���VHQVRU\�OHYHO��ΖQWUDRSHUDWLYH�PRQLWRULQJ��SRVWRSHUDWLYH�SDLQ��UHFRY-
HU\�WLPH��FRPSOLFDWLRQV�ZHUH�FRPSDUHG�EHWZHHQ�WKH�WZR�JURXSV��

5HVXOWV��7KH�WZR�JURXSV�ZHUH�FRPSDUDEOH�ZLWK�UHVSHFW�WR�DJH��ERG\�PDVV�LQGH[�
ZHLJK��KHLJKW��$6$�FODVVLȴFDWLRQ��%RWK�WKH�JURXSV�VKRZHG�UDSLG�RQVHW��H[FHOOHQW�
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quality of surgical analgesia and motor block. No patient required conversion to 
general anesthesia. Group1(SA) with 12. 5mg four patients required one dose 
of ephedrine and two patient required two doses to correct hypotension. In the 
group2 (CSEA) with 7. 5 mg one patient developed hypotension. Group2 showed 
D�VLJQLȴFDQWO\� OHVV� LQFLGHQFH�RI�K\SRWHQVLRQ�ZLWK�WKH�SURYLVLRQ�R΍�SURORQJLQJ�
analgesia as compared to group1. 

&RQFOXVLRQ�� �&6($�� FDQ� EH� XVHG� VXFFHVVIXOO\� IRU� KLS� VXUJHU\� E\� H[SHULHQFHG�
anesthetists and has advantage over SA for high-risk elderly patients. It showed 
EHWWHU�KHPRG\QDPLF�VWDELOLW\��SURORQJDWLRQ�DQG�H[WHQVLRQ�RI�WKH�EORFN��EHWWHU�
TXDOLW\� R΍� SRVW�RSHUDWLYH� SDLQ� UHOLHI� DQG� VXUJLFDO� RXWFRPH�� &DUHIXO� KHPRG\-
namic monitoring and management are warranted in high-risk elderly patients 
undergoing hip surgery. 
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IN INTENSIVE CARE

16DUD©L�ƶ�����.­U©L�ƶ��
13K\VLRWKHUDS\�6HUYLFH�Ȃ�7UDXPD�8QLYHUVLW\�+RVSLWDO 
�0HGLFLQH�)DFXOW\�Ȃ�2UWKRSHGLF�	�7UDXPDWRORJ\�&OLQLF��7LUDQD�Ȃ�$OEDQLD

ΖQWURGXFWLRQ��Rehabilitation is an integral part in the treatment of patients with 
acute pulmonary events in Intensive Care (IC). When patients stay in bed be-
FDXVH�RI�FULWLFDO�LOOQHVVHV�IRU�SURORQJHG�SHULRGV��WKH�H[FHVVLYH�IRUFHG�LPPRELOLW\�
may result in profound physical deconditioning. Early mobilization during the 
second day of IC is necessary and crucial because intubation leads to muscle 
atrophy of the diaphragm that can cause drastic physiological muscle changes. 

2EMHFWLYHV��

*Increasing functional capacity of patients in general and maintaining or restor-
ing the respiratory parameters. 

*Shortest possible disconnection time from the mechanical ventilation. 

*To leave IC as soon as possible. 

0DWHULDOV� DQG� PHWKRG�� 7KLV� LV� D� SURVSHFWLYH� VWXG\�� LQFOXGLQJ� ��� SDWLHQWV�
ZLWK�DFXWH�SXOPRQDU\�HYHQWV��ZKR�ZHUH�WUHDWHG�DW�RXU�VHUYLFH�GXULQJ�-DQXDU\�
- December2015. 
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7KH�SK\VLRWKHUDS\�WHFKQLTXHV�DSSOLHG�LQFOXGHG��

0RELOL]DWLRQ��SRVWXUH����r�$QJOH���SDVVLYH�DQG�DFWLYH�OLPE�H[HUFLVH��

&KHVW�SK\VLRWKHUDS\��0DQXDO�+\SHULQȵDWLRQ��SHUFXVVLRQ�YLEUDWLRQ��:KHQ�WKHUH�
are no rib fractures)

Cough provocation (when patient is conscious)

Retraining respiratory muscles. 

5HVXOWV�����SDWLHQWV�ZLWK�DFXWH�SXOPRQDU\�HYHQWV�ZHUH�DVVLVWHG����0DOHVȂ��)H-
PDOHV��DYHUDJH�DJH��������������SDWLHQWV�KDYH�GLHG�EHFDXVH�RI�WUDXPD��

&RQFOXVLRQ�� Early respiratory gymnastics in patients with acute pulmonary 
events is one of the most common therapies for those who are in intensive care 
unit because: *Early initiation prevents mucociliary dysfunction. *Improves the 
H΍HFWV�RI�LQWXEDWLRQ��
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1']ROHYD�7ROHYVND�5����16DPDUG]LVNL�0����1*HRUJLHYD�'�����1DQFHYD�-����
�-RYDQRYVNL�6UFHYD�0�����0RMVRYD�0��3*MRVKHY�6����36KXPNRYVNL�$��
18QLYHUVLW\�&OLQLF�IRU�2UWKRSHGLF�6XUJHU\���8QLYHUVLW\�&OLQLF�IRU�
$QHVWKHVLD��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��38QLYHUVLW\�&OLQLF�IRU�
$EGRPLQDO�6XUJHU\��6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ��Advances in anesthetics and surgical techniques have resulted 
in an increasing number of surgical procedures which can be performed on a 
GD\�FDVH�EDVLV��$LP��The aim of our study is to report the annual frequency of 
WKH�GD\�FDVH�VXUJHULHV�LQ�RXU�FOLQLF��DV�ZHOO�DV�WR�SRLQW�RXW�WKH�W\SHV�RI�RUWKRSH-
dics surgical procedures used. 0DWHULDO�DQG�PHWKRGV��ΖQ�������DW�WKH�8QLYHUVL-
W\�FOLQLF�IRU�RUWKRSHGLF�VXUJHU\��SDWLHQWV�ZHUH�VHOHFWHG�IRU�GD\�FDVH�VXUJHU\�RQ�
KDQGV� DQG� IHHW�� /RFDO� DQHVWKHVLD�� LQWUDYHQRXV� UHJLRQDO� DQHVWKHVLD� RU� SHULSK-
HUDO�QHUYH�EORFNV�ZHUH�XVHG�IRU�GL΍HUHQW�W\SHV�RI�RSHUDWLRQV��5HVXOWV��In 2015 
ZH�RSHUDWHG������SDWLHQWV������RI�WKHP�ZHUH�WUHDWHG�DV�GD\�FDVH�VXUJHU\��:H�
IRXQG�WKDW�RXU�GD\�FDVH�VXUJHU\�UDWH�ZDV������2XW�RI�����SDWLHQWV������������
ZHUH�RSHUDWHG�XQGHU�ORFDO�DQHVWKHVLD�����������ZLWK�LQWUDYHQRXV�UHJLRQDO�DQ-
HVWKHVLD�DQG����������ZLWK�SHULSKHUDO�QHUYH�EORFNV������ZHUH�IHPDOHV�DQG�����
ZHUH�PDOHV�ZLWK�DYHUDJH�DJH�RI����s����\HDUV��7KH�SURFHGXUHV�SHUIRUPHG�XQGHU�
ORFDO�DQHVWKHVLD�ZHUH������������UHOHDVH�RI�FDUSDO�WXQQHO�����������WULJJHU�ȴQJHU��
��������GH�4XHUYDLQȇV�DQG�����������PLQLPDO�LQYDVLYH�VXWXUH�RI�$FKLOOHV�WHQGRQ�
UXSWXUH��3URFHGXUHV�SHUIRUPHG�ZLWK�LQWUDYHQRXV�UHJLRQDO�DQHVWKHVLD�ZHUH�����
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������H[FLVLRQ�RI�IDVFLD�SDOPDULV�DQG���������H[FLVLRQ�RI�JDQJOLRQ�RI�WKH�ZULVW��
2SHUDWLRQV�SHUIRUPHG�ZLWK�SHULSKHUDO�QHUYH�EORFNV�ZHUH�����������FRUUHFWLRQ�
RI�KDOOX[�YDOJXV�GHIRUPLWLHV�DQG���������EXQLRQ�GHIRUPLWLHV��'LVFXVVLRQ: In the 
SDVW�ǛGHFDGH��GD\�FDVH�VXUJHU\�H[SDQGHG�HVSHFLDOO\�DV�D�UHVXOW�RI�LPSURYHG�DQ-
esthetics and minimally invasive surgical techniques. &RQFOXVLRQ��The rate of 
GD\�FDVH�VXUJHU\�LQ�RXU�FOLQLF�LV�ORZ��:H�XVH�ORFDO��LQWUDYHQRXV�UHJLRQDO�DQHVWKH-
sia and peripheral nerve blocks for hand and foot operations. Day case surgery 
FDQ�R΍HU�D�QXPEHU�RI�DGYDQWDJHV�IRU�SDWLHQWV��LW�FDQ�PLQLPL]H�WKH�FRVWV��UHGXF-
es the surgery waiting time and lowers the postoperative complications. 
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Ζ1752'8&7Ζ21��7UDQH[DPLF�DFLG�LV�DQ�DQWL�ȴEULQRO\WLF�GUXJ�ZKRVH�DGPLQLVWUD-
tion during the perioperative period by intravenous route has been shown to 
reliably reduce blood loss and need for transfusion in patients undergoing total 
NQHH�DUWKURSODVW\��7UDQH[DPLF�DFLG�LV�DQ�LQH[SHQVLYH�DJHQW�WKDW�LV�OLWWOH�XVHG�LQ�
orthopedic surgery due to the absence of standardized optimal administration 
protocols. 

0DWHULDO��DQG�PHWKRGV: Twenty-one patients were allocated in 2 groups to re-
FHLYH�RU�QRW�WUDQH[DPLF�DFLG����PJ�NJȫ��D�IHZ�PLQXWHV�EHIRUH�D�WRXUQLTXHW�GH-
ȵDWLRQ��%ORRG�ORVV�GXULQJ�VXUJHU\��ERWK�LQ�WKH�UHFRYHU\�URRP�DQG�RQ�WKH�VXUJLFDO�
ZDUG�ZDV�UHFRUGHG��WRJHWKHU�ZLWK�WKH�QXPEHU�RI�EORRG�WUDQVIXVLRQ�XQLWV�XVHG��
Standard protocol for anesthesia and surgery was used. A combination of epi-
GXUDO�DQG�VSLQDO�DQHVWKHVLD�ZDV�DSSOLHG�LQ�HOHYHQ�SDWLHQWV��ȴYH�ZHUH�VXEMHFWHG�
WR�VSLQDO��DQG�ȴYH�WR�JHQHUDO�DQHVWKHVLD��

5HVXOWV��0HDQ�EORRG� ORVV� GXULQJ� VXUJHU\�ZDV� ����PO� LQ� WKH� WUDQH[DPLF� DFLG�
group (n = 11) compared with 333 ml in the control group (n = 10). In the recov-
HU\�URRP�WKH�WUDQH[DPLF�DFLG�JURXS�ORVW�����PO��DQG�WKH�FRQWURO�JURXS�ORVW�����
PO��S������������7RWDO�EORRG�ORVV�ZDV�����������PO�LQ�WUDQH[HPLF�JURXS�DQG������
�����PO�LQ�WKH�FRQWURO�JURXS��'XULQJ�WKH�KRVSLWDO�VWD\�WKH�WUDQH[HPLF�JURXS�UH-
ceived 0. 7 blood units versus 2 in the control group. 

&RQFOXVLRQ��:H�FRQFOXGH�WKDW�LQ�SDWLHQWV�XQGHUJRLQJ�LQ�WRWDO�NQHH�DUWKURSODVW\��
SHULRSHUDWLY�DGPLQLVWUDWLRQ�RI�WUDQH[HPLF�DFLG�LV�DVVRFLDWHG�ZLWK�UHGXFWLRQ�RI�
blood loss and for transfusion. 
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8QLYHUVLW\�&OLQLF�IRU�7UDXPDWRORJ\��2UWKRSHGLF�GHVHDVH��$DQHVWKHVLRORJ\��
5HDQLPDWLRQ�DQG�ΖQWHQVLYH�FDUH�DQG�(PHUJHQF\�GHSDUWPHQW��6NRSMH��5�
0DFHGRQLD��

%DFNJURXQG�	�2EMHFWLYHV��0XOWL�GUXJ�UHVLVWDQFH�LQ�$FLQHWREDFWHU�VSHFLHV��3VHX-
domonas aeruginosa and methicillin resistant Staphylococcus aureus (MRSA) 
FDQ�FDXVH�D�ZLGH�UDQJH�RI�LQIHFWLRQV��LQFOXGLQJ�EDFWHUHPLD��SQHXPRQLD��XULQDU\�
WUDFW�LQIHFWLRQ��SHULWRQLWLV�HWF����ZKLFK�FDQ�OHDG�WR�VXEVWDQWLDO�PRUELGLW\�DQG�PRU-
WDOLW\��SDUWLFXODUO\�LQ�WKH�Ζ&8�VHWWLQJV��7KHVH�RUJDQLVPV�KDYH�EHHQ�VKRZQ�WR�EH�
LQFUHDVLQJO\�UHVLVWDQW�WR�D�ODUJH�JURXS�RI�DQWLELRWLFV��HVSHFLDOO\�ſ�ODFWDP�DQWLELRW-
ics. The aim of the present study was to determine the prevalence and antibiot-
LF�VXVFHSWLELOLW\�RI�$FLQHWREDFWHU�VSHFLHV��3VHXGRPRQDV�DHUXJLQRVD�DQG�PHWK-
icillin resistant Staphylococcus aureus (MRSA) in patients admitted in Intensive 
&DUH�8QLW�LQ�6NRSMH��5HSXEOLF�RI�0DFHGRQLD�GXULQJ�VHYHQ�PRQWKV�SHULRG��

0HWKRGRORJ\��A total of 209 bacterial isolates were collected from ICU during 
WKH�SHULRG�IURP��VW�-XQH������WR����-DQXDUL�������

5HVXOWV��2XW�RI�D�WRWDO�RI�����EDFWHURORJLFDO�SRVLWLYH�FXOWXUHV�REWDLQHG����������
����ZHUH�SRVLWLYH�IRU�$FLQHWREDFWHU�VSHFLHV��������������ZHUH�SRVLWLYH�IRU�3VHX-
GRPRQDV�DHUXJLQRVD�DQG������������ZHUH�056$�SRVLWLYH��9DQFRP\FLQ�ZDV�WKH�
PRVW�H΍HFWLYH�GUXJ�DJDLQVW�056$��ZKLOH�FROLVWLQ�ZDV�WKH�PRVW�H΍HFWLYH�DJDLQVW�
Acinetobacter species. 

&RQFOXVLRQV��There is an increased frequency of multi-drug resistant Acineto-
bacter species and Pseudomonas aeruginosa among patients in the ICU setting 
ZKLFK�FDOOV� IRU�FRQWLQXRXV�VXUYHLOODQFH� WR�GHWHUPLQH�SUHYDOHQFH�DQG�H΍HFWLYH�
antibiotic susceptibility of these bacteria. 



236

Orthopedic Anaesthesia and Intensive Care

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��$QJMXVKHY��'U��9��']DPED]RYD

&+$1*(6�Ζ1�%Ζ63(&75$/�Ζ1'(;�$1'�+(02'<1$0Ζ&�
3$5$0(7(56�86Ζ1*�6&$/3�Ζ1)Ζ/75$7Ζ21�:Ζ7+�/2&$/�
$1(67+(7Ζ&6�Ζ1�6835$7(1725Ζ$/�&5$1Ζ2720Ζ(6

'XUQHY�9��1��6XSOLQRVNL�=��1��.DUWDORY�$��1��7HPHONRYVND�0��1��0RMVRYD�
0LMRYVND�0��1��-RYDQRYVND�6UFHYD�0��1

1 8QLYHUVLW\�&OLQLF�RI�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��
8QLYHUVLW\�Ȋ�6W��&\ULO�DQG�0HWKRGLXVȋ��6NRSMH��5��RI�0DFHGRQLD

ΖQWURGXFWLRQ��During craniotomyinsertion of cranial pins for head stabilization 
ZLWK� UHVXOWV�ZLWK� VLJQLȴFDQW� KHPRG\QDPLF� UHVSRQVH� DQG� LQ� SDWLHQWV�ZLWK� LP-
paired autoregulation may lead to increased intracranial pressure. Bispectral 
LQGH[�LV�D�PHDVXUH�IRU�GHSWK�RI�SDWLHQW�FRQVFLRXVQHVV�LQWUDRSHUDWLYHO\��+HPR-
G\QDPLF�SDUDPHWHUV�UHSUHVHQW�DQ�H[FHOOHQW�JXLGH�IRU�SK\VLRORJLF�UHVSRQVH�WR�QR-
FLFHSWLYH�VWLPXOXV��7KH�SXUSRVH�RI�WKH�VWXG\�LV�WR�GHWHUPLQH�WKH�EHQHȴW�RI�XVLQJ�
WKH�ORFDO�DQHVWKHWLFV�LQȴOWUDWHG�RQ�WKH�SODFH�RI�FUDQLDO�SLQ�LQVHUWLRQ�IRU�GHFUHDV-
ing the hemodynamic response and not impairing the depth of consciousness. 

0DWHULDO�DQG�0HWKRGV��7KH�VWXG\�ZDV�GHVLJQHG�DV�SURVSHFWLYH�� FRQWURO� UDQ-
domized research. They were included 25 patients who underwent craniotomy 
and randomly assigned to three groups. Induction to anesthesia was performed 
ZLWK�7Ζ9$��6NLQ�RQ�WKH�VFDOS��ZKHUH�SLQV�ZHUH�SODQQHG�WR�EH�LQVHUWHG�ZDV�LQȴO-
WUDWHG�ZLWK������PO�O\GRFDLQ��JURXS����1 �����������EXSLYDFDLQH��JURXS����1 ���
DQG�JURXS���ZLWKRXW�DQ\�LQȴOWUDWLRQ�ZLWK�ORFDO�DQHVWKHWLF��$IWHU���PLQXWHV�LQWHU-
val pins were inserted. We followed changes in BIS value and hemodynamic pa-
UDPHWHUV�DV�V\VWROLF�DUWHULDO�SUHVVXUH��GLDVWROLF�DUWHULDO�SUHVVXUH��PHDQ�DUWHULDO�
pressure and frequency. 

5HVXOWV��BIS value was comparable in all groups after induction but showed 
VLJQLȴFDQW� GL΍HUHQFH� �S���� ����� DIWHU� SLQ� LQVHUWLRQ� EHWZHHQ� JURXSV� ZLWK� OR-
cal anesthetic and group without local anesthetic: in group 1 and group 2 
%Ζ6�YDOXH�ZDV���� �s���DQG� LQ�JURXS���ZDV���� �s����� 7KHUH�ZDV� VLJQLȴFDQW�GLI-
ference (p<0. 001) in hemodynamic parameters as frequency which was 
73 (±8) in group 1 and 2 and in group 3 was 91 (±15) The value of mean ar-
terial pressure after pin insertion in group 1 and 2 was 78(±9) mmHg and in 
JURXS� �� ZDV� ���� �s���� PP+J� DQG� VKRZ� VLJQLȴFDQW� GL΍HUHQFH� �S���� ������ 
'LVFXVVLRQ�� 5HVXOWV� LQGLFDWH� WKDW� ZH� KDYH� VLJQLȴFDQW� UHGXFWLRQ� RI� KHPR-
dynamic response on pain stimulus during pin insertion and little change 
LQ� %Ζ6� YDOH� ZKHQ� ZH� XVH� ORFDO� DQHVWKHWLF� LQȴOWUDWHG� LQ� WKH� VNLQ� RI� WKH� VFDOS�� 
&RQFOXVLRQ��For improved control of hemodynamic and intracranial pressure 
during painful procedure as pin insertion is much better to use local anesthetics 
LQȴOWUDWHG�LQ�WKH�VNLQ�RI�WKH�VFDOS��
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7KH�6HUYLFH�RI�%XUQ�DQG�3ODVWLF�6XUJHU\��8+&��7LUDQD

ΖQWURGXFWLRQ. Burns are one of the common injuries of childhood. Because of 
WKH�SRWHQWLDO�VHYHULW\�RI�WKHLU�UHVLGXDO�GHIRUPLWLHV��EXUQ�LQMXULHV�LQ�LQIDQWV�MXVWL-
I\�DQ�HDUO\�PDQDJHPHQW�LQ�VSHFLDOL]HG�FHQWUHV�ZKHQ�WKH\�FRYHU�PRUH�WKDQ����
RI�ERG\�VXUIDFH�DQG� LQ�HYHU\�FDVH�ZKHQ�KDQGV�� IDFH��RU�H[WHUQDO�JHQLWDOLD�DUH�
FRQFHUQHG�� b7KH�ULVN�RI�GHDWK�IURP�D�PDMRU�EXUQ�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�
EXUQ�VL]H��GHFUHDVHG�DJH��WKH�SUHVHQFH�RI�D�IXOO�WKLFNQHVV�EXUQ��WKH�SUHVHQFH�RI�
inhalation injury. 

0DWHULDO�DQG�PHWKRGV. The current article is a case report and will review the 
PDQDJHPHQW�RI�RQJRLQJ�H΍HFWLYH� WUHDWPHQW�RI� WKH�ȴUVW�SKDVH�� WKH� UHVXVFLWD-
tion. This article is e part of a large study about the challenge of treatment in the 
phase of burned shock with colloids and plasma for a good judgment of a good 
UHVXVFLWDWLRQ�DQG�LQ�ȴQDO�RI�D�JRRG�RXWFRPH��

&RQFOXVLRQV. Management of this age of pediatric burn patients remains a dif-
ȴFXOW�FKDOOHQJH�IRU�FOLQLFLDQV�IURP�FOLQLFDO��VRFLDO�DQG�HWKLFDO�SHUVSHFWLYHV��b*HQ-
HUDO�WUHDWPHQW�LQFOXGHV�ȵXLG�DQG�HOHFWURO\WH�WKHUDS\��WHPSHUDWXUH�FRQWURO��DS-
propriate nutrition and pain suppression. Pain suppression is a major part of 
WKH�WUHDWPHQW�DQG�PRUSKLQH�PXVW�EH�ODUJHO\�XVHG��&KHPLFDO�RU�HOHFWULFDO�EXUQ��
UDGLDWLRQ��DVVRFLDWHG�&2�LQWR[LFDWLRQ�RU�PXOWLSOH�WUDXPD��DV�ZHOO�DV�EXUQ�LQMXU\�
LQ�LQIDQWV��UDLVH�VSHFLȴF�SUREOHPV��
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8QLYHUVLW\�&OLQLF�RI�7UDXPDWRORJ\��0HGLFDO�)DFXOW\�RI�6NRSMH��5HSXEOLF�RI�
0DFHGRQLD

ΖQWURGXFWLRQ�7KURXJKRXW�WKH�ZRUOG��OLIH�H[SHFWDQF\�KDV�ULVHQ�WR�ZHOO�DERYH����
\HDUV��7KHUH�LV�DQ�H[SHFWHG�LQFUHDVH�LQ�WKH�QXPEHU�RI�KLS�IUDFWXUHV�LQ�WKH�ZRUOG�
and also an increasing demand for treatment of geriatric hip fractures. 

0DWHULDOV� DQG�PHWKRGV� $W� WKH� 8QLYHUVLW\� &OLQLF� RI� 7UDXPDWRORJ\� LQ� 6NRSMH��
136 patients with hip fracture of age 65 and above were treated between 2012- 
������7KH�SDWLHQWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��RQH�FRQVLVWLQJ�RI�WKH�SDWLHQWV�
RSHUDWHG�LQ�WKH�ȴUVW����KRXUV��DQG�RWKHU�WUHDWHG�DIWHU����KRXUV��ΖQFOXVLRQ�DQG�
H[FOXVLRQ�FULWHULD�ZHUH�GHȴQHG��FRPRUELGLWLHV�DQG�SUHYLRXV�VXUJHULHV�ZHUH�QRW-
ed. Patients were analyzed in a follow-up period of one year. 

5HVXOWV The average survival time analyzed for one year after the surgery in the 
JURXS�RSHUDWHG�ZLWKLQ�WKH�ȴUVW����KRXUV�SRVW�LQMXU\�ZDV��������GD\V���������WR�
��������DQG����������������WR���������GD\V�DYHUDJH�VXUYLYDO�WLPH�LQ�SDWLHQWV�RSHU-
DWHG�DIWHU����KRXUV�RI�KRVSLWDO�DGPLVVLRQ��$W�RQH�\HDU�SRVWRSHUDWLYH�IROORZ�XS�
D�WRWDO�RI����SDWLHQWV�ZKR�ZHUH�RSHUDWHG�ZLWKLQ�WKH�ȴUVW����KRXUV�RI�DGPLVVLRQ�
GLHG�FRPSDUHG�WR�VLJQLȴFDQWO\�PRUH�����SDWLHQWV�RSHUDWHG�DIWHU����KRXUV��

&RQFOXVLRQ�2XU�UHVXOWV�VKRZHG�WKDW�WKH�SDWLHQWV�RSHUDWHG�ZLWKLQ����KRXUV�DI-
ter admission have a longer survival time. The number of variables that could 
EH�PRGLȴHG�E\�WKH�VXUJHRQ�LQ�RUGHU�WR�UHGXFH�WKH�PRUELGLW\�DQG�PRUWDOLW\� LV�
limited. 
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%DFNJURXQG��Percutaneous tracheostomy (PDT) has become a well-established 
procedure on the intensive care unit (ICU) for patients requiring prolonged in-
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YDVLYH�PHFKDQLFDO�YHQWLODWLRQ��09���7UDFKHRVWRP\�R΍HUV�D�QXPEHU�RI�SRWHQWLDO�
EHQHȴWV�VXFK�DV�LQFUHDVHG�SDWLHQW�FRPIRUW��UHGXFHG�VHGDWLRQ�UHTXLUHPHQW��DQG�
D�GHFUHDVH�LQ�GHDG�VSDFH��DOO�RI�ZKLFK�PD\�DLG�WKH�ZHDQLQJ�SURFHVV��3'7�XVLQJ�
a Seldinger-based insertion method was developed by Ciaglia and colleagues1 
in 1985 and since then has been widely adopted. Over the last 10 years data 
RQ�QHZHU�PHWKRGV�RI� LQVHUWLRQ�� WLPLQJ�� VDIHW\� SURȴOH� DQG� FRPSOLFDWLRQ� UDWHV�
KDYH�EHHQ�SXEOLVKHG��ZKLFK�KDYH�JUHDWO\� LPSURYHG�RXU�XQGHUVWDQGLQJ�RI� WKLV�
procedure. 

0DWHULDO�DQG�PHWKRGV��'XULQJ�ODVW����\HDUV�DW�����3'7�KDG�EHHQ�SHUIRUPHG��
The procedure had been performed by an intensive care physician at the bed-
side. All patients passed through respiratory weaning protocol. . Major com-
SOLFDWLRQV�VXFK�DUH�EOHHGLQJ��ZRXQG�LQIHFWLRQ��WUDFKHR�RHVRSKDJHDO�ȴVWXOD�KDG�
been followed during this study

5HVXOWV��$YHUDJH�LQVHUWLRQ�WLPH�ZDV�����PLQ��WRWDO�WLPH�RI�SURFHGXUH���PLQ��$OO�
����3'7�SDWLHQWV�KDG�FDPSKRU�WDEOH�LQ�KRVSLWDO�VWD\��1R�GHDWK�UHVXOW�ZDV�QRWHG�
GXULQJ�SURFHGXUH��(DUO\�SHU�RUDO�IHHGLQJ�ZDV�SRVVLEOH�LQ����SWV�DIWHU��th day on 
3'7�����������SDWLHQWV�KDG�D�VWRPD�EOHHGLQJ����RI�WKHP�ZHUH�ZLWK�VHYHUH�K\SHU-
tension and thrombocytopenia. No wound infection as a result of every day tra-
cheostoma dressing. No other major complication. 

&RQFOXVVLRQ��PDT performed on the ICU is a safe and reliable procedure. Major 
WUDFKHRVWRP\�UHODWHG�FRPSOLFDWLRQV�DUH�XQFRPPRQ��EXW�GLVSODFHG�DQG�EORFNHG�
WUDFKHRVWRPLHV�DUH�D�FDXVH�RI�VLJQLȴFDQW�PRUELGLW\�DQG�PRUWDOLW\��:KLOH�WKH�LQ-
sertion of a tracheostomy has the potential to improve some aspects of patient 
FDUH��LW�LV�QRW�ZLWKRXW�ULVN�DQG�VKRXOG�EH�FDUHIXOO\�FRQVLGHUHG�LQ�DOO�FDVHV��7KHUH�
is little evidence to recommend early PDT in critically ill patients to facilitate 
ZHDQLQJ��UHGXFH�UDWHV�RI�9$3��RU�LPSURYH�SDWLHQW�PRUWDOLW\��
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3RS�6WHIDQLMD&KRUEHYD�9����ΖOLHYVND�-����5DGRHVKNL�$����$EEDV�1���� 
6KRVKROFHYD�0��

8QLYHUVLW\�6XUJLFDO�&OLQLF�6W��1DXP2KULGVNL��6NRSMH��5HS��RI�0DFHGRQLD

ΖQWURGXFWLRQ��0DQDJLQJ�WUDXPD�SDWLHQWV�ZLWK�D�KHPRUUKDJLF�VKRFN�LV�FRPSOH[�
DQG�GLɝFXOW��7KH�SK\VLFLDQ�PXVW� LQYROYH�ȵXLG�UHVXVFLWDWLRQ��YDVRSUHVVRUV�DQG�
blood transfusion. The optimal resuscitative strategy is still controversial. The 
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JRDO�LV�WR�ȴQG�WKH�RSWLPDO�WKHUDSHXWLF�UHJLPHQW�IRU�VXEVWLWXWLRQ�RI�WKH�ORVW�EORRG�
volume. 

0DWHULDOV�DQG�PHWKRGV��ΖQ�WKLV�VWXG\�WKH�H΍HFWV�RI�WKUHH�FROORLG�VROXWLRQV�GH[-
WUDQ���SRO\VXFFLQLODWHG�JHODWLQDQG�K\GUR[\HWK\OVFURE������������+(6�������������
in achieving hemodynamic stability were compared. The included patients pre-
sented with clinical signs of moderate to severe hemorrhagic shock. They were 
UDQGRPO\� GLVWULEXWHG� LQWR� WKUHH� JURXSV�� 7KH� ȴUVW� JURXS� UHFHLYHG�'H[WUDQ� ���
VROXWLRQ�� WKH� VHFRQG�SRO\VXFFLQLODWHG�JHODWLQ� VROXWLRQ�DQG� WKH� WKLUG�+(6�VROX-
tion. Restrictive approach was considered with administering blood transfusion. 
9DVRSUHVVRUV�ZHUH�XVHG�LQ�FDVHV�RI�SHUVLVWHQW�K\SRWHQVLRQ��ZLWK�FHQWUDO�YHQRXV�
pressure (CVP) above 10cmH22��ΖQ�WKH�Ζ&8��WKH�EORRG�SUHVVXUH��KHDUW�UDWH��&93�
DQG�GLXUHVLV��ZHUH�PRQLWRUHG�LQ�WKH�ȴUVW����KRXUV��7KH�WLPH�LQWHUYDOV�LQ�DFKLHY-
LQJ�KHPRG\QDPLF�VWDELOLW\��YROXPH�RI�WKH�JLYHQ�FROORLGV�DQG�RFFXUUHQFH�RI�QHZ�
episodes of hemodynamic instability were compared. 

5HVXOWV��7KH�SDWLHQWV�LQ�WKH�+(6�JURXS��QHHGHG�WKH�VPDOOHVW�YROXPH�RI�D�FROORLG�
VROXWLRQ��FRPSDUHG�WR�WKH�GH[WUDQ�DQG�JHODWLQ�JURXS�RI�SDWLHQWV�����PO������PO�
DQG�����PO�UHVSHFWIXOO\���$OVR�WKH�KHPRG\QDPLF�VWDELOL]DWLRQ�RFFXUUHG�VRRQHU�
FRPSDUHG�WR�WKH�RWKHU�WZR�JURXSV��DIWHU����PLQXWHV�LQ�WKH�WKLUG�����PLQXWHV�LQ�
WKH�ȴUVW�DQG����PLQXWHV�LQ�WKH�VHFRQG�JURXS���7KH�DGPLQLVWUDWLRQ�RI�EORRG�SURG-
ucts was slightly lower in the HES group of patients. Another hemodynamic de-
VWDELOL]DWLRQ�RFFXUUHG�ZLWK����RI�WKH�SDWLHQWV�LQ�WKH�ȴUVW�JURXS��DSSUR[LPDWHO\�
����PLQXWHV�DIWHU�WKH�LQLWLDO�UHVXVFLWDWLRQ��7KLV�ZDV�QRWHG�DW�����LQ�WKH�VHFRQG�
JURXS��DQG�DW����LQ�WKH�WKLUG�JURXS��DW�����PLQXWHV�DQG�����PLQXWHV�DIWHU�WKH�
LQLWLDO�UHVXVFLWDWLRQ��DFFRUGLQJO\��

&RQFOXVLRQ��The results of this study suggested that the HES solution was su-
SHULRU�WR�'H[WUDQ����DQG�SRO\VXFFLQLODWHG�JHODWLQ�VROXWLRQ� LQ�WKH�KHPRUUKDJLF�
VKRFN�WUHDWPHQW��7KH�SDWLHQWȇV�KHPRG\QDPLF�VWDELOL]DWLRQ�RFFXUUHG�VRRQHU��OHVV�
ȵXLG�YROXPH�ZDV�QHHGHG�DQG�ZHUH�KHPRG\QDPLFDOO\�PRUH�VWDEOH�LQ�WKH�IROORZ-
ing time period. 
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6D]GRY�'����6LNRY�1����&XNDOHYVNL�3����*HRUJLHYVND�1����'LPLWURY�Ζ����
ΖVMDQRYVNL�Ζ����1LNRORYD�7RGRURYD�=��

*HQHUDO�ΖQWHQVLYH�&DUH�8QLW��&OLQLFDO�+RVSLWDO�$FLEDGHP�6LVWLQD��

Introduction: Central venous catheterization is a very common procedure in the 
intensive care unit (ICU). Data from the study of prevalence of infection in the 
(XURSHDQ�Ζ&8�V�VKRZ�WKDW�����RI�SDWLHQWV�LQ�Ζ&8�KDYH�D�FHQWUDO�YHQRXV�FDWKH-
ter (CVK). Central venous catheterization can be achieved with a landmark and 
an ultrasound guided method. The purpose of the study was to compare the 
success and complication rate between the two methods in the early moments 
after ICU admission. 

Materials and Methods: This is a prospective study done during 2015 and 2016 
LQ�WKH�Ζ&8�RI�FOLQLFDO�+RVSLWDO�$FLEDGHP�6LVWLQD������SDWLHQWV�ZLWK�WKH�QHHG�RI�
&9.�ZHUH�SURVSHFWLYHO\� UDQGRPL]HG� LQ� WZR� JURXSV�� 3DWLHQW� LQ� WKH�ȴUVW� JURXS�
were cannulated with the landmark technique and patients in the second group 
were cannulated with the real time ultrasound guidance with an ultrasound ma-
chine Genera Electric e-logic and a linear ultrasound probe 5 to 10 Mhz. Patient 
GHPRJUDSKLFV�DV�ZHOO�DV�WKH�FHQWUDO�YHLQ�EHLQJ�FKRVHQ�IRU�FDQQXODWLRQ��VLGH�RI�
FDQQXODWLRQ��QXPEHU�RI�DWWHPSWV��WLPH�WR�UHWXUQ�RI�EORRG��DQG�LPPHGLDWH�FRP-
plications during the procedure were collected. 

Results: Both groups are homogenous for patient age and gender. Cannulation 
XVLQJ�WKH�ODQGPDUN�PHWKRG�ZDV�VXFFHVVIXO�LQ��������RI�SDWLHQWV��������RI�ZKLFK�
GXULQJ�WKH�ȴUVW�DWWHPSW��&DQQXODWLRQ�XVLQJ�UHDO�WLPH�XOWUDVRXQG�JXLGDQFH�ZDV�
VXFFHVVIXO�LQ�����RI�SDWLHQWV�ZLWK�D�ȴUVW�SDVV�VXFFHVV�RI�����RI�SDWLHQWV��7KH�DY-
HUDJH�QXPEHU�RI�DWWHPSWV�LQ�WKH�ȴUVW�JURXS�ZDV�����s������FRPSDUHG�WR�����s���
��DWWHPSWV�LQ�WKH�VHFRQG�JURXS�ZKLFK�ZDV�D�VWDWLVWLFDOO\��W�WHVW ����������L�S ���
������&RPSOLFDWLRQ�UDWH�ZLWK�WKH�ODQGPDUN�PHWKRG�ZDV�������ZKLFK�ZDV�VLJQLȴ-
cantly more than with real time ultrasound guidance where complication rate 
ZDV����S�������S ��������

&RQFOXVLRQ��5HDO�WLPH�XOWUDVRXQG�JXLGDQFH�LPSURYHV�VXFFHVV��GHFUHDVHV�QXP-
EHU�RI�DWWHPSWV��DQG�GHFUHDVHV�FRPSOLFDWLRQV�LQ�HPHUJHQF\�SDWLHQWV�DGPLWWHG�
to general intensive care unit. 
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'LPLWURYVNL�$1����.X]PDQRYVND�%1����.DUWDORY�$1����6SLURYVND�71����$QWRYLF�6�. 
��7ROHVND�01����%XVKLQRVND�-1����7ROHVND�13����5DGRHVNL�$�����0XKDPHGL�$��
1I8QLYHUVLW\�FOLQLF�IRU�$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWKHVLYH�FDUH 
�8QLYHUVLW\�FOLQLF�IRU�'LJHVWLYH�VXUJHU\ 
38QLYHUVLW\�FOLQLF�IRU�7KRUFLF�VXUJHU\ 
�8QLYHUVLW\�VXUJLFDO�KRVSLWDO�6W�1DXP�2KULGVNL

Ζ1752'8&7Ζ21��It is a big challenge both for the anesthesiologist and the sur-
gical team to do an urgent surgical procedure on a patient who is on a continu-
ous (chronic) therapy with VKA. 

2YHU���PLOOLRQ�SHRSOH� LQ�(XURSH� ������Ȃ�������� LV�RQ�D�FKURQLF� WUHDWPHQW�ZLWK�
WKHVH�GUXJV��XUJHQW�VXUJLFDO�SURFHGXUHV�DUH�ZLWK�D�ELJ�ULVN�IRU�SHULRSHUDWLYH�DQG�
postoperative bleeding as a result of inhibiting of Vitamine K dependent factors 
�ΖΖ��9ΖΖ��Ζ;��;���

&$6(�5(3257��)HPDOH�SDWLHQW�����\HDUV�ROG��ZDV�DGPLWWHG�LQ�WKH�8QLYHUVLW\�&OLQ-
ic for Digestive Surgery with a diagnosis of incarcerated ventral hernia. There 
ZDV�DQ� LQGLFDWLRQV�IRU�XUJHQW�VXUJLFDO�WUHDWPHQW��7KH�SDWLHQW�ZDV�$6$�Ȃ���Ȃ�(�
VFRUH�ZLWK�DVVRFLDWHG�FRPRUELGLWLHV��K\SHUWHQVLRQ��'0�W\SH�ΖΖ��WKURPERSKOHELWLV�
RQ�ORZHU�H[WUHPLWLHV��$))��FKURQLF�FDUGLRP\RSDWK\��)URP�IDUPDFRORJLF�KLVWRU\�
(anaemnesis) the accent is on the chronic treatment with VKA (Tbl. Sintrom). 

$IWHU�WKH�SULPDU\�WULDOV��LQYHVWLJDWLRQV��DQG�EORRG�DQDO\VLV����XQLWV�RI�))3�ZHUH�
JLYHQ����PJ�9LWDPLQ�.�L��Y��DQG�����Ζ8�3&&��2FWDSOH[����

7KH�VXUJLFDO�SURFHGXUH�ZDV�GRQH�ZLWK�QR�VLJQLȴFDQW�EORRG�ORVV�DQG�VWDEOH�SRVW-
operative period. 

7KH�QH[W�GD\��WKH�SDWLHQW�ZDV�UHYHUVHG�RQ�/0:+��(QR[LSDULQ���[����Ζ8���&RQWURO�
KDHPRVWDVLV�ZDV�GRQH��Ζ15� �������

'Ζ6&866Ζ21��VKA inhibits the Vitamine K dependent factors and the process of 
their synthesis in the presence of Vitamine K is longer than 6 hours. 

FFP consists Vitamine K and all other factors of coagulation in small amounts 
and big volumes of FFP are needed and longterm period to achieve INR in nor-
mal level. 

3&&�LV�SULPDULO\�PDGH�IRU�WUHDWPHQW�RI�+DHPRȴOLD�%��FRQVLVWV�9LWDPLQH�.�GHSHQ-
GHQW�IDFWRUV�ΖΖ��9ΖΖ��Ζ;��;��SURWHLQ�&�DQG�3URWHLQ�6��
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7KH�YROXPH�ZKLFK�ZDV�JLYHQ�LV�YHU\�VPDOO��LW�FDQQRW�FDXVH�YROXPH�RYHUORDG��WKH�
SRVVLELOLW\�IRU�YLUDO�WUDQVPLVVLRQ�KDV�EHHQ�DYRLGHG��WKH�SRVVLELOLW\�IRU�75$/Ζ�KDV�
EHHQ�H[FOXGHG�DQG�DQRWKHU�LPSRUWDQW�WKLQJ�LV�WKDW�WKH�H΍HFW�RI�DEROLWLRQ�RI�WKH�
action of VKA is much shorter from the FFP (30 minutes). 

&21&/86Ζ21��%DVLFDOO\��PDQ\�RI�WKH�FOLQLFDO�WULDOV��PDQ\�RI�UHVHDUFK�SDSHUV��DV�
ZHOO�DV�QHZ�JXLGHOLQHV��LW�LV�UHFRPPHQGHG�XVH�RI�3&&�DV�D�SULPDU\�WUHDWPHQW�
IRU�UDSLG�UHYHUVDO�RI�WKH�H΍HFW�RI�9.$�GXULQJ�WKH�OLIH��WUHDWHQLQJ�EOHHGLQJ��FRQ-
GLWLRQV�LQ�ZKLFK�HPHUJHQF\�VXUJLFDO�WUHDWPHQW�LV�QHHGHG��DV�ZHOO�DV�IRU�FRQWURO�
and prevention for acute bleeding in critically ill patients with liver disease and 
DFFRPSDQ\LQJ�GHȴFLHQF\�RI�9LWDPLQH�.�GHSHQGHQW�IDFWRUV��
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$\©D�6XOWDQ�ĠDKLQ1��$\ġH�*¾O�.DUDED\1��$EGXUUDKLP�'HUEHQW���<DYX]�
'HPLUDUDQ3

1�.DQXQL�6XOWDQ�6¾OH\PDQ�(GXFDWLRQ�DQG�7UDLQLQJ�+RVSLWDO��'HSDUWPHQW�
RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��ΟVWDQEXO��7XUNH\ 
��(JH�8QLYHUVLW\�0HGLFDO�)DFXOW\��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��Ζ]PLU��7XUNH\ 
3�2QVHNL]�0DUW�8QLYHUVLW\�0HGLFDO�)DFXOW\��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��&DQDNNDOH��7XUNH\

2EMHFWLYHV��9DULRXV� DSSURDFKHV� RI� EUDFKLDO� SOH[XV� EORFNV� DUH� UHFRPPHQGHG�
IRU�XSSHU�OLPE�LVFKHPLD�DQG�FDQ�EH�SHUIRUPHG�E\�GL΍HUHQW�WHFKQLTXHV��'L΍HU-
HQW�W\SH�RI�SHULSKHUDO�QHUYH�EORFNV�KDYH�EHHQ�XVHG�IRU�VSHFLȴF�VXUJLFDO�DQG�LQ-
tensive care unit procedures. Ultrasound guidance has increased the feasibility 
of using these techniques in neonates and infants. We report the case of a low 
birth-weight infant with severe hand ischemia after left radial artery catheteriza-
tion and accidental arterial drug and total parenteral nutrition injection. 

0HWKRGV��$Q�XOWUDVRXQG�JXLGHG�LQIUDFODYLFXODU�EUDFKLDO�SOH[XV�EORFN�ZLWK������
PO�EXSLYDFDLQH��������ZDV�SHUIRUPHG�DQG�DIWHU����KRXUV�IURP�LQIUDFODYLFXODU�
EUDFKLDO�SOH[XV�EORFN�OHHFKHV�WKHUDS\�ZDV�VWDUWHG�DQG�FRQWLQXHG���GD\V��$IWHU�
���KRXUV�IROORZLQJ�WKH�OHHFK�WKHUDS\�ZH�UHSHDWHG�WKH�XOWUDVRXQG�JXLGHG�LQIUD-
FODYLFXODU�EORFN�ZLWK������P/�NJ�RI��������RI�EXSLYDFDLQH��%XW�QR�VLJQLȴFDQW�ORFDO�
changes occured and ischemic changes did not improve. He moved his hand 
PRUH�VWURQJO\��QHYHU�DSSHDUHG�WR�EH�LQ�SDLQ��
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5HVXOWV��Rapid removal of the arterial line improves limb ischemia in neonates 
and infants. Vasodilation may prevent further ischemia. One of the vasodila-
WLRQ� WHFKQLTXH� LV�SHULSKHUDO�SOH[XV�QHUYH�EORFN�� ΖQ�RXU� FDVH�ZH�XVHG�D�XOWUD-
VRXQG�JXLGHG�VLQJOH�VKRW�LQIUDFODYLFXODU�EUDFKLDO�SOH[XV�EORFN�IRU�WKH�LVFKHPLF�
hand and forearm. Medicinal leeches therapy is the supplement therapy. Leech-
es secrete a substance in their saliva called hirudin which is a powerful anticoag-
ulant allowing the continuation of bleeding. 

&RQFOXVLRQ��We want to point out that ultrasound-guided infraclavicular brachi-
DO�SOH[XV�EORFN�DQG�FRPELQHG�WUHDWPHQWV�DUH�DSSOLFDEOH�WKHUDS\�RSWLRQV�LQ�WKH�
management of ischemia in the upper limb. 

.H\ZRUGV��8OWUDVRXQG�JXLGHG�LQIUDFODYLFXODU�EORFN��OHHFKHV�WKHUDS\��LQIDQW�OLPE�
ischemia
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�]J¾U�<DáDQ��0'��$VVW��3URI�����1LOD\�7Dġ��0'��$VVW��3URI�����b6HPD�1XU�
$\\óOGó]��$VVW��3URI�����0XUDW�.DUDNDK\D��0'b���7HYȴN�1R\DQ��0'��3URI�����

���+LWLWb8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�� 
���2UGX�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�� 
���2UGX�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�%LRFKHPLVWU\ 
���2UGX�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�
*DVWURHQWHURORJLFDO�6XUJHU\

&OLQLFDO�WULDO�UHJLVWUDWLRQ��NCT02282501

&RQȵLFW�RI�ΖQWHUHVW��None. 

(WKLFV�&RPPLWWHH�$SSURYDO��Ethics committee approval was received for this 
VWXG\�IURP�(WKLFV�&RPPLWWHH�RI�2QGRNX]�0D\óV�8QLYHUVLW\�������������

)LQDQFLDO�'LVFORVXUH�6XSSRUWLQJ�2UJDQL]DWLRQV��This study was supported by 
2UGX�8QLYHUVLW\�6FLHQWLȴF�5HVHDUFK�3URMHFWV�&RRUGLQDWLRQ�'HSDUWPHQW��3URMHFW�
1XPEHU��������$5��������

6800$5<

%DFNJURXQG�DQG�2EMHFWLYHV��Leptin and ghrelin are the hormones that have 
EHHQ�GHȴQHG�WR�KDYH�DQ� LPSRUWDQW�H΍HFW�RQ�HQHUJ\�EDODQFH��7KH�DLP�RI� WKLV�
prospective randomized trial is whether there is an association between the ad-
ministration pattern of enteral nutrition and the leptin and ghrelin hormones 
which functions in the energy metabolism. 

0DWHULDOV�DQG�0HWKRGV��This study enrolled 38 patients given enteral nutrition 
(EN) whose ages range from 18 to 85 in the ICU. The patients were prospectively 
UDQGRPL]HG�WR�UHFHLYH�HLWKHU�FRQWLQXRXV�LQIXVLRQ��*URXS�Ζ��Q ����RU�LQWHUPLWWHQW�
IHHGLQJ��*URXS�ΖΖ��Q ����ZLWK�(1��ΖQ�DGGLWLRQ�WR�URXWLQH�ELRFKHPLFDO�DVVD\V��WKH�
blood samples were taken from the patients for leptin and ghrelin analyses on 
the 1th���th�DQG���th days of EN. Plasma leptin and ghrelin levels were analyzed 
with sandwich enzyme analysis method with ELISA. The presence of gastroin-
testinal and technical complications were recorded daily and gastric residual 
volumes were measured. 

5HVXOWV��A total of thirty-seven patients’ data were assessed. There was no sta-
WLVWLFDO�GL΍HUHQFH�EHWZHHQ�WKH�JURXSV�UHJDUGLQJ�GHVFULSWLYH�GDWD�DQG�FDWHJRUL-
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FDO�YDULDEOHV�VXFK�DV�XQGHUO\LQJ�GLVHDVH��FRPSOLFDWLRQ��VWHURLG�XVH�DQG�HWF���S!���
�����7KH�GHFUHDVH� LQ�ZKLWH�EORRG�FHOO� FRXQW�� FUHDWLQLQH�DQG�&�UHDFWLYH�SURWHLQ�
OHYHOV�LQ�WLPH�ZHUH�VWDWLVWLFDOO\�VLJQLȴFDQW��S ��������S ��������S��������UHVSHF-
WLYHO\��� 7KHUH�ZDV�QR� VWDWLVWLFDO� VLJQLȴFDQFH�EHWZHHQ� WKH� JURXSV�ZLWK� UHFSHFW�
WR�OHSWLQ�DQG�JKUHOLQ�OHYHOV��S �������DQG�S ���������:KLOH�OHSWLQ�OHYHOV�GR�QRW�
FKDQJH�LQ�WLPH��WKH�JKUHOLQ�OHYHOV�RI�ERWK�JURXSV�ZHUH�VLJQLȴFDQWO\�KLJKHU�RQ��th 
DQG���th GD\V�WKDQ�WKH�ȴUVW�GD\�DQDO\VH��S ���������

&RQFOXVLRQV��Our study revealed that both of continuous and intermittent EN 
protocols were tolerated well with minor complications by the patients in ICU. 
7KH�SDWWHUQ�RI�(1�DGPLQLVWUDWLRQ�DORQH��GRHVQȇW�H΍HFW�WKH�OHSWLQ�DQG�JKUHOLQ�OHY-
els. The randomized controlled studies in large cohorts are needed to compare 
whether intermittent or continuous EN is more adaptable to hormones with di-
urnal rhythm in the metabolism. 

.H\�ZRUGV��HQWHUDO�QXWULWLRQ��Ζ&8��OHSWLQ��JKUHOLQ
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+DVDQ�$OL�.Ο5$=1��+DVDQ�Ġ$+Ο11��+¾VH\LQ�720$11��0HVXW�(5%$Ġ1��7XáED�
'2à81��7XQFHU�ĠΟ0Ġ(.1��9RONDQ�+$1&Ζ���%¾OHQW�6HUKDQ�<857/8�

1'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��)DFXOW\�RI�0HGLFLQH��
�DQDNNDOH�2QVHNL]�0DUW�8QLYHUVLW\���DQDNNDOH��7XUNH\�� 
�'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��)DFXOW\�RI�0HGLFLQH��
'RNX]�(\O¾O�8QLYHUVLW\��Ο]PLU��7XUNH\��

2EMHFWLYH��3URORQJHG� UHVXVFLWDWLRQ� H΍RUWV�PD\�EH�QHFHVVDU\� LQ� WKH�PDQDJH-
PHQW�RI�ORFDO�DQHVWKHWLF�FDUGLDF�WR[LFLW\������ΖQ�WKLV�VWXG\��LW�ZDV�DLPHG�WR�FRP-
SDUH�WKH�H΍HFWV�RI�QRUHSLQHSKULQH�DQG�GREXWDPLQH�RQ�WKH�WLPH�IRU�FDUGLDF�DU-
UHVW�LQ�URSLYDFDLQH�LQGXFHG�FDUGLDF�WR[LFLW\�PRGHO�DW�UDEELWV��

0HWKRGV��)LIWHHQ�DGXOW�1HZ�=HDODQG�UDEELWV�ZHUH�UDQGRPO\�GLYLGHG�LQWR�WKUHH�
(n= 5 in each) groups. In all of the groups ropivacaine was administered 3 mg/
kg/min rate. Rats in Group R did not receive any drug other than ropivacaine. 
*URXS�1��1RUHSLQHSKULQH�LQIXVLRQ�DW���ƉJ�NJ�PLQ�UDWH�ZDV�EHJXQ�DW�WKH�EHJLQ-
QLQJ�RI�ȴUVW�G\VUK\WKPLD�RFFXUUHQFH��*URXS�'��'REXWDPLQH�LQIXVLRQ�DW����ƉJ�
NJ�PLQ�UDWH�ZDV�EHJXQ�DW� WKH�EHJLQQLQJ�RI�ȴUVW�G\VUK\WKPLD�RFFXUUHQFH��7KH�
WLPH�RI�G\VUKWKPLD������GHFUHDVH�RI�PHDQ�DUWHULDO�SUHVVXUH�DQG�KHDUW�UDWH�DQG�
the time of asystole were recorded in all groups. 
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5HVXOWV��7KHUH�ZDV�QR�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WKH�WLPH�RI�
G\VUKWKPLD� RFFXUUHQFH�� 7KH� WLPH�RI� ����GHFUHDVH� LQ�PHDQ� DUWHULDO� SUHVVXUH�
DQG�KHDUW�UDWH�DQG�WLPH�RI�DV\VWROH�ZHUH�VLJQLȴFDQWO\�VKRUWHU�LQ�*URXS�5�ZKHQ�
FRPSDUHG�ZLWK�RWKHU�JURXSV��ΖQ�*URXS�1��WKH�WLPH�RI�DV\VWROH�RFFXUUHQFH�ZDV�
VLJQLȴFDQWO\�ORQJHU�ZKHQ�FRPSDUHG�WR�*URXS�'��7DEOH�����

'LVFXVVLRQ��7KH�FDUGLRYDVFXODU�V\VWHP�LV�VHULRXVO\�D΍HFWHG�IURP�ORFDO�DQHVWKHW-
LF�WR[LFLW\�DQG�PD\�UHVXOW�LQ�VHYHUH�K\SRWHQVLRQ��FDUGLDF�G\VUK\WKPLD��DUUK\WK-
PLD��P\RFDUGLDO�GHSUHVVLRQ��FDUGLDF�DUUHVW�DQG�GHDWK��������5RSLYDFDLQH�LV�D�QHZ�
local anesthetic which has been developed as an alternative to bupivacaine and 
LV�OHVV�WR[LF�WKDQ�EXSLYDFDLQH������7KH�SDUHQWHUDO�DGPLQLVWUDWLRQ�RI�GUXJV�VXFK�
as dobutamine and norepinephrine is lifesaving in critical patients in various 
FOLQLFDO�FRQGLWLRQV���������1RUHSLQHSKULQHȇV�GLUHFW�VWLPXODWLQJ�H΍HFWV�RQ�P\RFDU-
GLDO�WLVVXH�PLJKW�EH�UHVSRQVLEOH�IRU�WKH�GHOD\�LQ�WKH�RFFXUHQFH�RI�����GHFUHDVH�
LQ�PHDQ�DUWHULDO�SUHVVXUH��KHDUW�UDWH�DQG�SURORQJDWLRQ�RI�DV\VWROH�WLPH�LQ�WKLV�
H[SHULPHQW��

&RQFOXVLRQ�� ΖPPHGLDWH�QRUHSLQHSKULQH� LQIXVLRQ�PD\�HQKDQFH� WKH�HɝFDF\�RI�
UHVXVFLWDWLRQ�ZKHQ�URSLYDFDLQH�WR[LFLW\�LV�VXVSHFWHG��

5HIHUHQFHV

1. 1. /RFNH\�$��%DOODQFH� -��'RPDQRYLWV�+�HW�DO�� �HGV���$GYDQFHG�/LIH�6XSSRUW�PDQXDO�
7XUNLVK�7UDQVODWLRQ� �ΟOHUL�<DġDP�'HVWHáL�.XUV�.LWDEó���1REHO�7óS�.LWDEHYL�����%DVNó��
ΟVWDQEXO��������

��� ���)DFFHQGD�.$��)LQXFDQH�%7��&RPSOLFDWLRQV�RI�UHJLRQDO�DQDHVWKHVLD�LQFLGHQFH�DQG�
SUHYHQWLRQ��'UXJ�6DI������������������������

3. 3. $SUHD�)��9HWWRUDWR�(��&RUOHWWR�)��6HYHUH�FDUGLRYDVFXODU�GHSUHVVLRQ�LQ�D�FDW�IROORZ-
LQJ�D�PDQGLEXODU�QHUYH�EORFN�ZLWK�EXSLYDFDLQH��9HW�$QDHVWK�DQG�$QDOJ���������������
���������

��� ���%XWWHUZRUWK�-)��WK��0RGHOV�DQG�PHFKDQLVPV�RI�ORFDO�DQHVWKHWLF�FDUGLDF�WR[LFLW\��
5HJ�$QHVWK�3DLQ�0HG������������������������

5. 5. /HRQH�6��'L�&LDQQL�6��&DVDWL�$��)DQHOOL�*��3KDUPDFRORJ\��WR[LFRORJ\��DQG�FOLQLFDO�XVH�
RI�QHZ�ORQJ�DFWLQJ�ORFDO�DQHVWKHWLFV��URSLYDFDLQH�DQG�OHYREXSLYDFDLQH��$FWD�%LRPHG��
���������������������

��� ���Rokyta R�-U��7HVDURY£�-��3HFKPDQ�9��*DMGRV�3��Krouzecký�$��7KH�H΍HFWV�RI�VKRUW�
term norepinephrine up-titration on hemodynamics in cardiogenic shock. Physiol 
5HV������������������������
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7KH�RFFXUHQFH�
WLPH�RI�
G\VUKWKPLD
�VHF�

7KH�RFFXUHQFH�
WLPH�RI�����GH�
FUHDVH�RI�0$3�
�VHF�

7KH�RFFXUHQFH�
WLPH�RI�����
GHFUHDVH�RI�+5�
�VHF�

7KH�RFFXUHQFH�WLPH�
RI�DV\VWROH
�VHF�

*URXS�5�
�Q ��� �����s����� �����s�����D�G �����s�����E�H ������s�����F�I

*URXS�1�
�Q ��� �����s����� ������s����� ������s����� ������s������J

*URXS�'�
�Q ��� �����s����� ������s����� ������s����� ������s�����

7DEOH����7KH�WLPHV�RI�RFFXUHQFH�RI�G\VUKWKPLD��DV\VWROH������GHFUHDVH�RI�0$3�DQG�+5

0$3��0HDQ�$UWHULDO�3UHVVXUH��+5��Heart Rate

D��E��F��S��������FRPSDUHG�ZLWK�WKH�*URXS�1��G��H��I��J��S��������FRPSDUHG�ZLWK�WKH�*URXS�'��

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

(9$/8$7Ζ21�2)�7+(�())(&7Ζ9(1(66�2)�68*$00$'(;�)25�
&(5(%5$/�Ζ6&+(0Ζ$�5(3(5)86Ζ21�Ζ1-85<

6XOH�2]ELOJLQ�1��2VPDQ�<óOPD]����%HNLU�8JXU�(UJXU�3��9RONDQ�+DQFó 1��6HGD�
2]EDO�3��6HUKDQ�<XUWOX�1��6DNL]H�)HULP�*¾QHQ©�1��%DKDU�.XYDNL�1��%XUFX�
.XFXN�1��$OL�5ó]D�ĠLġPDQ��

���'RNX]�(\OXO�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�
$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��Ζ]PLU��7XUNH\� 
���'RNX]�(\OXO�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�([SHULHQFHG�
/DERUDWRU\�$QLPDO�6FLHQFH��Ζ]PLU��7XUNH\ 
���'RNX]�(\OXO�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQWV�RI�
+LVWRORJ\	(PEU\RORJ\��Ζ]PLU��7XUNH\ 
���'RNX]�(\OXO�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQWV�RI�
%LRFKHPLVWU\��Ζ]PLU��7XUNH\

2EMHFWLYHV��Cerebral ischemia may cause permanent brain damage and behav-
LRUDO�G\VIXQFWLRQ��7KH�HɝFDF\�DQG�PHFKDQLVPV�RI�SKDUPDFRORJLFDO�WUHDWPHQWV�
administered immediately after cerebral damage are not fully known. Previous 
VWXGLHV�KDYH�QRW�FOHDUO\�GHVFULEHG�WKH�H΍HFWV�RI�WKH�F\FORGH[WULQ�IDPLO\�RQ�FH-
rebral ischemia-reperfusion damage. The aim of the study was to determine 
ZKHWKHU�VXJDPPDGH[�KDG�D�QHXURSURWHFWLYH�H΍HFW�DJDLQVW�WUDQVLHQW�JOREDO�FH-
rebral ischemia. 
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0HWKRGV��$QLPDOV�ZHUH�DVVLJQHG�WR�FRQWURO�JURXS��VKDP�RSHUDWHG��VXJDPPD-
GH[����PJ�NJ��DQG�VXJDPPDGH[�����PJ�NJ�JURXSV��7UDQVLHQW�JOREDO�FHUHEUDO�
ischemia was induced by 10 minute occlusion of the bilateral common carotid 
DUWHU\��IROORZHG�E\����KRXU�UHSHUIXVLRQ��$W�WKH�HQG�RI�WKH�H[SHULPHQW�UDWV�KDG�
neurological behavior scoring followed by histomorphological and biochemi-
FDO�DV�7$6��JOXWDWKLRQH�SHUR[LGDVH��*6+�S[���VXSHUR[LGH�GLVPXWDVH��62'��DQG�
PDORQGLDOGHK\GH��0'$��FRQWHQW�DVVHVVPHQWV��6XJDPPDGH[����PJ�NJ�DQG�����
PJ�NJ� LPSURYHG�QHXURORJLF�RXWFRPH��ZKLFK�ZDV�DVVRFLDWHG�ZLWK�UHGXFWLRQ� LQ�
both histological and neurological scores. 

5HVXOWV��The total neuron counts in the hippocampus regions in the treatment 
JURXSV�RI�6����DQG�6�����ZHUH�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQLȴFDQWO\�KLJK�FRP-
pared to Group I/R. The hippocampus tunel and caspase results in the S 16 and 
6�����WUHDWPHQW�JURXSV�ZHUH�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQLȴFDQWO\� ORZHU�FRP-
pared to Group I/R. Neurological scores LQ� WUHDWHG� JURXSV� ZHUH� VLJQLȴFDQWO\�
higher than I/R group. 

&RQFOXVLRQV��The study has showed that treatment with 16 mg/kg and 100 mg/
NJ�VXJDPPDGH[�KDG�D�QHXURSURWHFWLYH�H΍HFW�LQ�D�WUDQVLHQW�JOREDO�FHUHEUDO�LVFK-
HPLD�UHSHUIXVLRQ�UDW�PRGHO��+RZHYHU������PJ�NJ�VXJDPPDGH[�ZDV�PRUH�QHX-
URSURWHFWLYH�LQ�UDWV��7KHUH�LV�D�QHHG�IRU�SKDUPDFRORJLFDO�DSSOLFDWLRQV��LI�SRVVLEOH�
FKHDS�DQG�VLPSOH��WR�UHGXFH�DQG�RU�SUHYHQW�WKH�QHJDWLYH�DQG�XQZDQWHG�UHVXOWV�
RI�K\SR[LD�DQG�WKHVH�DSSOLFDWLRQV�VKRXOG�UHGXFH�QHXURORJLFDO�GDPDJH�DQG�LP-
SURYH�SDWLHQW�SURJQRVLV��6XJDPPDGH[�LV�IUHTXHQWO\�XVHG�LQ�URXWLQH�DQHVWKHVLD�
DGPLQLVWUDWLRQV��7KH�UHVXOWV�RI�WKLV�VWXG\�IRXQG�WKDW�VXJDPPDGH[�KDG�D�SURWHF-
WLYH�H΍HFW�DJDLQVW�Ζ�5�LQMXU\��

.H\�:RUGV��VXJDPPDGH[��K\SR[LD�LVFKHPLD��QHXURSURWHFWLRQ

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

&2�/2$'Ζ1*�25�35(/2$'Ζ1*�Ζ1�%21(�&(0(17�
Ζ03/$17$7Ζ21�6<1'520("�

$<&$�78%$�'80$1/Ζ�2=&$1��(/9Ζ1�.(6Ζ0&Ζ��&(0Ζ/(�%$/&Ζ��25+$1�
.$1%$.��+8/<$�.$6Ζ.$5$��$%'8/.$'Ζ5�%87 
$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

Ζ1752'8&7Ζ21�2%-(&7Ζ9(��Bone Cement Implantation Syndrome (BCIS) that 
has been described during various cemented procedures including knee ar-
WKURSODVW\� DQG� YHUWHEURSODVW\�� LV� SULPDULO\� D� SUREOHP� DVVRFLDWHG�ZLWK� KLS� UH-
SODFHPHQW������ΖQ�WKLV�VWXG\��ZH�DWWHPSWHG�WR�FRPSDUH�WKH�H΍HFWV�RI�FROORLG�SUH-
loading before or co-loading simultaneously at cement implantation on BCIS 
development and hemodynamic parameters in patients undergoing total knee 
arthroplasty. 
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0$7(5Ζ$/�0(7+2'��The study included 68 patients over 60 years of age with 
$6$�Ζ�ΖΖΖ�FODVVLȴFDWLRQ�WR�XQGHUJR�NQHH�VXUJHU\��7KH�SDWLHQWV�ZHUH�JLYHQ�VSLQDO�
DQHVWKHVLD��DQG�WKH\�ZHUH�WKHQ�GLYLGHG�LQWR�WZR�JURXSV�UDQGRPO\��7KH�SDWLHQWV�
LQ�*URXS�Ζ�ZHUH�LQIXVHG��PO�NJ�+(6�������������9ROXYHQ�����PLQXWHV�EHIRUH�WKH�
cement LPSODQWDWLRQ��DQG�WKRVH�LQ�*URXS�ΖΖ�ZHUH�LQIXVHG�WKH�VDPH��VLPXOWDQH-
ously during cement implantation. Hemodynamic parameters of the patients 
were recorded at 1st���nd���rd���th����th and 15th minutes before and after cement 
implantation and once the tourniquet was removed. 

5(68/76��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WKH�JURXSV�LQ�
terms of demographic data (Table 1). It was observed that more patients devel-
RSHG�%&Ζ6�LQ�*URXS�Ζ����������FRPSDUHG�WR�SDWLHQWV�LQ�*URXS�ΖΖ����������S ��������
(Figure 1). Systolic arterial pressure in both groups following cement implan-
tation remained higher than the values before cement implantation (p). It was 
found that diastolic pressures in Group II were higher than those in Group I on 
D�VWDWLVWLFDOO\�VLJQLȴFDQW�OHYHO�DW��nd and 15th minutes after the cement implanta-
WLRQ��S ��������

'Ζ6&866Ζ21�DQG�&21&/86Ζ21��%&Ζ6� LV�D�V\QGURPH�FKDUDFWHUL]HG�E\�K\SR[-
LD��K\SRWHQVLRQ��FDUGLDF�UK\WKP�GLVRUGHUV��LQFUHDVHG�SXOPRQDU\�YDVFXODU�UHVLV-
tance and cardiac arrest (2). Avoiding intravascular volume depletion may re-
GXFH�WKH�H[WHQW�RI�WKH�KHPRG\QDPLF�FKDQJHV�LQ�%&Ζ6������ΖQ�WKH�SUHVHQW�VWXG\��
BCIS was observed on Grade I level in both groups following cement implan-
tation. It has been shown that moderate volume of colloid preloading is more 
H΍HFWLYH�WKDQ�FU\VWDOORLGV�LQ�PDLQWDLQLQJ�FDUGLDF�RXWSXW��&2��DQG�KHPRG\QDPLF�
VWDELOLW\�LQ�HOGHUO\�SDWLHQWV������:H�FRXOGQȇW�VKRZ�DQ\�GL΍HUHQFH�EHWZHHQ�WKH�WZR�
groups in terms of hemodynamic stability. 

ΖQ�FRQFOXVLRQ��ZH�EHOLHYH�WKDW�DYRLGLQJ�LQWUDYDVFXODU�YROXPH�GHSOHWLRQ��SDUWLF-
ularly in HOGHUO\� SDWLHQWV�� LV� LPSRUWDQW� IRU� SUHYHQWLQJ� KHPRG\QDPLF� FKDQJHV�
during BCIS. 

1. ���$QHVWK�$QDOJ���������������Ȃ���

2. ���%ULWLVK�-RXUQDO�RI�$QDHVWKHVLD��������������Ȃ����

3. ���(XU�-�$QDHVWK�������������Ȃ�

��� �� -RXUQDO�RI�%LRPHGLFDO�5HVHDUFK����������������������
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*URXS�Ζ��Q ��� *URXS�ΖΖ��Q ��� S

$JH��\HDUV� ������s����� ������s����� �����

6H[

Male �������� ��������
�����

Female ��������� ���������

+HLJKW��FP� �������s����� �������s����� �����

%RG\ZHLJKW��NJ� ������s������ ������s������ �����

ASA

I �������� ��������

�����II ��������� ���������

III ������� �������

3HUPDQHQW�YDULDEOHV�DQG�FDWHJRULFDO�YDULDEOHV�ZHUH�SUHVHQWHG�DV�ȊPHDQ�s�
VWDQGDUG�GHYLDWLRQȋ�DQG�ȊQXPEHU��FROXPQ�SHUFHQWDJH�ȋ�UHVSHFWLYHO\��

Table 1: Distribution of some descriptive and clinical features between the study groups 

 

S ������

Figure 1: Development�RI�PRGHUDWH�K\SR[LD�(Grade 1 BCIS) by study groups 
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

'2(6�3$7Ζ(17�&21752//('�Ζ1)5$&/$9Ζ&8/$5�3(5Ζ1(85$/�
'(;0('(720Ζ'Ζ1(�Ζ1&5($6(�7+(�'85$7Ζ21�2)�
326723(5$7Ζ9(�$1$/*(6Ζ$�"

ΖONH�.XSHOLD��8IXN�.X\UXNOX\óOGó]��6DUD�7Dġ��=HKUD�%HGLU��$\VLQ�$ODJRO�
D�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�'HSDUWPHQW�� 
0HQJXFHN�*D]L�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��(U]LQFDQ��7XUNH\�

ΖQWURGXFWLRQ: A good postoperative analgesia accelerates healing process of 
SDWLHQWV��LQFUHDVHV�SDWLHQW�VDWLVIDFWLRQ�DQG�UHGXFHV�WKH�OHQJWK�RI�VWD\�LQ�KRVSLWDO�
DQG� FRVWV�� ΖQ� UHFHQW� \HDUV�� SRVWRSHUDWLYH�DQDOJHVLD�SXUSRVH�SHULSKHUDO�QHUYH�
blocks and even peripheral nerve catheters have been widely used. Objective of 
WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�H΍HFW�RI�WKH�SHULQHXUDO�LQIXVLRQ�RI�GH[PHGHWRPL-
dine on the postoperative analgesia. 

0DWHULDO� 	�0HWKRGV: A total of 60 ASA I-II patients undergone distal upper 
H[WUHPLW\� VXUJHU\�ZDV� LQFOXGHG� LQ� WKH�VWXG\��*URXS��� UHFHLYHG� LQIUDFODYLFXODU�
patient-controlled perineural bupivacaine and Group 2 was administered in-
IUDFODYLFXODU� SDWLHQW�FRQWUROOHG� SHULQHXUDO� EXSLYDFDLQH� �� GH[PHGHWRPLGLQH��
Patient-controlled perineural method was administered in the patients though 
LQIUDFODYLFXODU�FDWKHWHU�LQ�WKH�SRVWRSHUDWLYH�FDUH�XQLW��%ORRG�SUHVVXUH��SXOVH��SH-
ULSKHUDO�R[\JHQ�VDWXUDWLRQ��PRGLȴHG�UDPVD\�VHGDWLRQ�VFDOH��YLVXDO�SDLQ�VFRUHV��
WRWDO�DPRXQW�RI�DQDOJHVLFV�DQG�QDXVHD���YRPLWLQJ�ZHUH�UHFRUGHG�DW�WKH������������
���DQG�����PLQXWHV�DQG�������������DQG����KRXUV��1HXURORJLFDO�H[DPLQDWLRQ�ZDV�
carried out after 1 month. 

5HVXOWV: Systolic blood pressure was higher in Group 1 compared to Group 2 
DW�WKH�KRXU����S�����������:KHUHDV��GLDVWROLF�EORRG�SUHVVXUH�ZDV�KLJKHU�LQ�*URXS�
��DW�WKH�KRXUV���DQG����S����������S�����������+HDUW�UDWH�ZDV�IRXQG�WR�EH�KLJKHU�
LQ�*URXS���DW�WKH�KRXUV�������DQG�����S����������S����������S�����������3DWLHQWV�LQ�
*URXS���ZHUH�IRXQG�WR�VLJQLȴFDQWO\�IHHO�SDLQ�DQG�QHHG�DQDOJHVLFV�DW�WKH�KRXUV�
��DQG����S����������S�����������7KH�WLPH�RI�ȴUVW�SDLQ�IHHOLQJ�ZDV�IRXQG�DV�WKH��WK�
KRXU�LQ�*URXS����0HDQ�QXPEHU�RI�WKH�QHHG�IRU�DQDOJHVLD�ZDV�����s�����WLPHV�LQ�
*URXS���DQG�����s�����LQ�*URXS����S�����������1RQH�RI�WKH�SDWLHQWV�GHYHORSHG�VH-
GDWLRQ�DQG�QHXURORJLFDO�GHȴFLWV��

&RQFOXVLRQ�� 3HULQHXUDO� LQIXVLRQ� RI� GH[PHGHWRPLGLQH� FRPELQHG�ZLWK� EXSLYD-
FDLQH�ZDV�IRXQG�WR�LQFUHDVH�WKH�GXUDWLRQ�RI�SRVWRSHUDWLYH�DQDOJHVLD��UHGXFH����
KRXU�QHHG�IRU�DQDJJHVLD�DQG�KDYH�QRW�DQ\�DGYHUVH�H΍HFW�DW�ORZ�GRVHV��



253

Orthopedic Anaesthesia and Intensive Care

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

$1�(9$/8$7Ζ21�b2)�7+(�/(9(/6�2)�0((7Ζ1*�7+(�
(;3(&7$7Ζ216�2)�7+(�121�$1(67+(6Ζ2/2*Ζ676�68%-(&7('�
72�527$7Ζ21�b352*5$00(6�Ζ1�7+(Ζ5�*(77Ζ1*�$&48$Ζ17('�
:Ζ7+�$1'�$33/<Ζ1*�$Ζ5:$<�'(9Ζ&(6�Ζ1�$'8/7�3$7Ζ(176

(]JL�'(1Ο=&Ο�MD��ΟVPDLO�$\GóQ�(5'(1 Associate Professor

+DFHWWHSH�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ

385326(��Traumas of the airway are important morbidity and mortality rea-
sons. Successful intubation is an essential skill requiring a strict training but ar-
duous to gain for all health professionals. The anestesiologists take a crucial role 
DERXW�WUDLQLQJ�RI�WKH�DLUZD\�PDQDJHPHQW�DV�WKH�PRVW�H[SHULHQFHG�SURIHVVLRQ-
als. Operation rooms are the most ideal places to be trained about protocols of 
successful airway management. 

There are only a few studies devoted to feedbacks of rotation programmes fo-
cused on succesful airway management trainings held for non-anestesiologist 
KHDOWK�FDUH�SURIHVVLRQDOV��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�SURȴ-
ciency of training on adult airway management and level of recognition and abil-
ity to use of airway instruments of the health care professional who involved in 
URWDWLRQ�SURJUDPPHV�LQ�+DFHWWHSH�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�
of Anesthesiology and Reanimation at the end of their training programmes. 

0$7(5Ζ$/�$1'�0(7+2'��A questionnaire including 22 questions was prepared 
by reviewing and adapting previous studies. The study was approved by Hacette-
SH�8QLYHUVLW\�(WKLFV�FRPPLWHH�RI�QRQ�LQYDVLYH�FOLQLFDO�VWXGLHV��*2���������������
The health care professionals that were trained in rotation programmes at Hac-
HWWHSH�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQ-
imation were enrolled in this study. The participants were asked to respond to 
the questionnaire at the end of their rotation programmes. The study group was 
FRQVLVWHG�RI����QXUVHV��GHQWLVWV��WUDLQHHV��LQWHUQV��UHVLGHQWV�DQG�VXEVSHFLDOLVWV�
that involved in 3 months rotation programmes at the department. 

'Ζ6&866Ζ21�$1'�5(68/76��The results of this study demonstrated that the 
training on intubation and especially application of mask and ambu given by the 
DQHVWHVLRORJLVWV�ZDV�VDWLVIDFWRU\��7KH�VNLOOV�RQ�DSSOLFDWLRQ�RI�GL΍HUHQW�DLUZD\�LQ-
struments were higher for the participants that previously had practical training 
DERXW�DLUZD\�PDQDJHPHQW��7KH�LPSRUWDQFH�RI�WKH�H[SHULHQFH�RQ�DLUZD\�PDQ-
agement was also emphasized in this study. 

The airway management trainings given by anesthesiologists can be standard-
ized with the contribution of this study or similiar studies. Our study can help or 
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have a contribution to the other studies with wider participations about evalua-
tion of training on airway management in our country or worldwide. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

8/75$6281'�*8Ζ'('�Ζ1)5$&/$9Ζ&8/$5�9(5686�
5(752&/$9Ζ&8/$5�%/2&.��$�35263(&7Ζ9(�5$1'20Ζ=('�
CONTROLLED TRIAL

1LOJXQ�.DYUXW�2]WXUN��$OL�6DLW�.DYDNOó

$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

%$&.*5281'

ΖQIUDFODYLFXODU�EUDFKLDO�SOH[XV�EORFN�LV�SUHVHQWHG�DV�DQ�DOWHUQDWLYH�WR�D[LOODU\�DQG�
VXSUDFODYLFXODU�DSSURDFKHV��7KH�EUDFKLDO�SOH[XV�LQ�LQIUDFODYLFXODU�UHJLRQ�FDQ�EH�
blocked by various approaches. Retroclavicular block is a variant of the coracoid 
approach. We compared the ultrasound guided infraclavicular approach and 
WKH�XOWUDVRXQG�JXLGHG�UHWURFODYLFXODU�DSSURDFK�IRU�LQIUDFODYLFXODU�EUDFKLDO�SOH[-
us block in patients undergoing elective upper limb surgery. 

0(7+2'6

One hundred patients were randomized to receive either traditional approach 
for infraclavicular block (the needle insertion point is inferior to the clavicle) or 
retroclavicular approach (the needle insertion point is posterior to the clavicle) 
for infraclavicular block for elective upper limb surgery. The primary outcome 
PHDVXUH�ZDV�GL΍HUHQFH�RI�WKH�VHQVRULDO�EORFN�VXFFHVV�UDWH�RI�WKH�EORFNV��6HF-
RQGDU\�RXWFRPH�PHDVXUHV�ZHUH�WKH�GL΍HUHQFH�RI�WKH�QHHGOH�WLS�DQG�VKDIW�YLVL-
ELOLW\��SURFHGXUH�WLPH��PRWRU�EORFN�VXFFHVV�UDWH��FRPSOLFDWLRQV��SDWLHQW�VDWLVIDF-
WLRQ��GXUDWLRQ�RI�WKH�EORFNȇV�H΍HFW��XVH�RI�VXSSOHPHQWDO�ORFDO�DQHVWKHWLF�DQG�XVH�
of analgesic. 

5(68/76

One hundred patients were randomized and so far 60 patients have enrolled 
WKH�VWXG\��7KHUH�ZDV�QR�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WZR�JURXSV�LQ�VHQVRULDO�
block success rate. Needle tip and shaft visibility was high and procedure time 
ZDV�VKRUW� LQ� UHWURFODYLFXODU�DSSURDFK��3DWLHQW� VDWLVIDFWLRQ�VFRUHV��GXUDWLRQ�RI�
WKH�EORFNȇV�H΍HFWV�DQG�XVH�RI�DQDOJHVLF�ZHUH�VLPLODU�LQ�ERWK�JURXSV��8VH�RI�VXS-
plemental local anesthetic was higher in traditional approach. 2 vascular punc-
ture and 2 transient paresthesias were recorded in traditional approach group. 
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&21&/86Ζ21�

3UHOLPLQDU\�ȴQGLQJV�RI�WKLV�VWXG\�DUH�WKDW�WKH�UHWURFODYLFXODU�DSSURDFK�IRU�LQIUD-
FODYLFXODU�EUDFKLDO�SOH[XV�EORFN�LV�TXLFN��VDIH�DQG�UHOLDEOH�PHWKRG��$�VLJQLȴFDQW�
advantage of the retroclavicular approach lies in the perpendicular alignment of 
WKH�XOWUDVRXQG�EHDP�DQG�WKH�QHHGOH��DV�UHȵHFWHG�E\�WKH�KLJK�YLVLEOW\�SURYLGHG�
for the shaft and tip. 

�)LJXUH����5HWURFODYLFXODU�DSSURDFK�IRU�LQIUDFODYLFXODU�EUDFKLDO�SOH[XV�EORFN�

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

5(75263(&7Ζ9(�$1$/<6Ζ6�2)�$1(67+(6Ζ$�0(7+2'6�86('�
)25�+Ζ3�685*(5<

�]J¾U��=0(11��'X\JX�.DUD1��=DNLU�$56/$11��8IXN�.8<58./8<Ζ/'Ζ=���ΟONH�
.�3(/Ο3 

1�'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��(U]XUXP�5HJLRQDO�
7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�� 
��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��0HGLFDO�)DFXOW\��
(U]LQFDQ�8QLYHUVLW\� 
3 'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��(U]LQFDQ�0HQJ¾FHN�
*D]L�5HJLRQDO�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

Ζ1752'8&7Ζ21�$1'�$Ζ0

Hip fractures are important causes of mortality and morbidity in advanced-aged 
people (1). Perioperative morbidity and mortality largely increase due to neces-
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VLW\�RI�VXUJHU\�IRU�WUHDWPHQW��DFFRPSDQ\LQJ�FDUGLDF��UHQDO��UHVSLUDWRU\�DQG�FHUH-
bral diseases (2). Regional anesthesia techniques (RA) are preferred to general 
DQHVWKHVLD��*$��IRU�KLS�IUDFWXUH�VXUJHULHV���������7KLV�VWXG\�SUHVHQWV�RXU�DQHVWKH-
VLD�H[SHULHQFH�LQ�����KLS�VXUJHU\�FDVHV�LQ���\HDUV��

0$7(5Ζ$/�$1'�0(7+2'

Anesthesia records of 787 hip surgery cases between January 2010 and Decem-
EHU������ZHUH�H[DPLQHG�UHWURVSHFWLYHO\��'HPRJUDSKLF�FKDUDFWHULVWLFV��QXPEHU�
RI�SDWLHQWV�DFFRUGLQJ�WR�$6$�YDOXHV��DFFRPSDQ\LQJ�GLVHDVHV��DQHVWKHVLD�WHFK-
QLTXHV��PRUELGLW\�DQG�PRUWDOLW\��QXPEHU�RI�SDWLHQWV�ZKR�KDG�K\SRWHQVLRQ�RU�
bradycardia during surgery and who needed postoperative ICU hospitalization 
were recorded. 

5(68/76

0HDQ�DJH�ZDV����\HDUV������ZHUH�IHPDOH�DQG�����ZHUH�PDOH�����RI�WKH�SDWLHQWV�
ZHUH�$6$�������RI�WKHP�ZHUH�$6$�������RI�WKHP�ZHUH�$6$��DQG����ZHUH�$6$���
$QHVWKHVLD�PHWKRGV�ZHUH�*$�IRU����SDWLHQWV��VSLQDO�DQHVWKHVLD�IRU�����SDWLHQWV�
and combined spinal-epidural anesthesia for 198 patients. Spinal anesthesia 
ZLWK� ORFDO�DQHVWKHWLFV�DORQH�ZDV�SHUIRUPHG�IRU�����SDWLHQWV�ZKHUHDV� IRU�����
patients local anesthetics were combined with opioids. Bradycardia and hypo-
WHQVLRQ�GHYHORSHG�LQ�����RI�WKH�ORFDO�DQHVWKHWLF�DORQH�JURXS�DQG�LQ����RI�WKH�OR-
cal anesthetic plus opioid group. Forty-four patients required postoperative ICU 
KRVSLWDOL]DWLRQ�����SDWLHQWV�GHFHDVHG�GXULQJ�VXUJHU\�RU�LQ�WKH�Ζ&8��

'Ζ6&866Ζ21�$1'�&21&/86Ζ21

Regional anesthesia has a wide area of use both in surgery and pain manage-
PHQW��6XSHULRU�SRVWRSHUDWLYH�SDLQ�FRQWURO�� OHVVHU�H΍HFWV�RQ�YLWDO�VLJQV��HQGR-
crine and metabolic responses bring RA to the forefront (5). There are stud-
ies that report RA is preferred in hip surgery (3). Our study shows that RA was 
SHUIRUPHG�LQ�����RI�WKH�FDVHV��$GGLWLRQ�RI�RSLRLG�WR�ORFDO�DQHVWKHWLFV�LQ�VLQJOH�
GRVH�VSLQDO�DQHVWKHVLD� LV�FRQVLGHUHG�DV�D�VHSDUDWH�PHWKRG���������$GGLWLRQ�RI�
opioids is reported to help both decrease local anesthetic dose and maintain 
PRUH�HɝFLHQW�DQG�ORQJHU�DQHVWKHWLF�H΍HFW������ΖQ�RXU�VWXG\�QXPEHU�RI�SDWLHQWV�
who developed bradycardia and hypotension was lower in local anesthetic plus 
opioid group than local anesthetic alone group. In conclusion we think that RA 
WHFKQLTXHV�DUH�XVHG�H[WHQVLYHO\�IRU�KLS�VXUJHU\�DQG�FRPELQDWLRQ�RI�RSLRLG�ZLWK�
ORFDO�DQHVWKHWLFV�LV�D�VDIH�DQG�H΍HFWLYH�PHWKRG��

1. 7¾]¾Q� ��� 7óNó]&�� <DġOóODUGDNDO©DNóUóáóYHUHKDELOLWDV\RQVRUXQODUó�� 7XUNLVK� -RXUQDO� RI�
*HULDWULFV����������������������

2. /HDUPRQWK�Ζ'��<RXQJ�&��5RUDEHFN�&��7KH�RSHUDWLRQ�RI�WKH�FHQWXU\��WRWDO�KLS�UHSODFH-
PHQW��/DQFHW���������������������

3. ΖQGHOOL��3LHU�)UDQFHVFR�0'��*UDQW��6WXDUW�$�0%��&+%��1LHOVHQ��.DUHQ�0'�HW�DO��5HJLRQ-
DO�DQDHVWKHVLD�LQ�KLS�VXUJHU\���6HFWLRQ�Ζ��6\PSRVóXP��3DSHUV�3UHVHQWHG�DW�WKH�+LS�
6RFLHW\�0HHWLQJ�������&OLQ��2UWKRSDHGLFV�DQG�5HODWHG�5HVHDUFK��������������������
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��� (UVR\�$��(UYDWDQ�=��$OL�$��.DUD�'��6Dá�(��$GDġ0��.DO©DFHUUDKLVLQGHDQHVWH]LGHQH\LP-
OHULPL]��2NPH\GDQó�7óS�'HUJLVL��������������������

5. /HYLQH�:&��0HKWD�9��/DQGHVEHUJ�*��$QHVWKHVLD�IRU�WKH�HOGHUO\��VHOHFWHG�WRSLFV��&XU-
U2SLQ$QDHVWKHVLRO�������������������

6. %HQ�'DYLG�%��6RORPRQ�(��/HYLQ�+��$GPRQL�+��*ROGLN=��ΖQWUDWKHFDO�IHQWDQ\O�ZLWK�VPDOO�
dose dilute bupivacaine: better anesthesia without prolonging recovery. AnesthAn-
alg �����6HS����������������

7. %HQ�'DYLG�%��'H0HR�3-��/XF\N�&��6RORVNR'��0LQLGRVH�OLGRFDLQH�IHQWDQ\O�VSLQDO�DQ-
esthesia in ambulatory surgery: Prophylactic nalbuphine versus nalbuphine plus 
GURSHULGRO��$QHVWK$QDOJ���������������������

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��9RONDQ�+DQFó��$\VXQ�$QND\�<óOEDġ

)$&7256�())(&7Ζ1*�0257$/Ζ7<�5$7(6�2)�&23'�3$7Ζ(176�Ζ1�
Ζ&8

=DNLU�$56/$11���]J¾U��=0(11��)DWPD�.$5$.2�1��'X\JX�.DUD1��
0XKDPPHW�(PLQ�1$/'$11��(PLQH�8=/$Ġ�.$5$0$11��(OLI�25$/�
$+Ζ6.$/Ζ2à/81��3HOLQ�$<'Ζ11

1�'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��(U]XUXP�5HJLRQDO�
7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��7XUNH\

Ζ1752'8&7Ζ21�$1'�$Ζ0��Chronic Obstructive Pulmonary Disease(COPD) con-
VWLWXWHV�PDMRULW\�RI� Ζ&8�DGPLVVLRQV�� LWV�PRUWDOLW\�DQG�PRUELGLW\�UDWHV� LQFUHDVH�
continuously and imposes as a great socioeconomic burden. It is a major reason 
IRU�Ζ&8�GHDWKV��������ΖQ�WKLV�VWXG\�ZH�DLP�WR�FRPSDUH�IDFWRUV�H΍HFWLQJ�PRUWDOLW\�
UDWHV�RI�&23'�SDWLHQWV�LQ�Ζ&8�DQG�H[DPLQH�ZKHWKHU�UHG�FHOO�GLVWULEXWLRQ�ZLGWK�
�5':���PHDQ�SODWHOHW�YROXPH�039��DQG�XULF�DFLG�KDYH�H΍HFW�RQ�PRUWDOLW\�UDWHV��

0$7(5Ζ$/�$1'�0(7+2'

This study was conducted in ICU department of our hospital. Third level ICU 
KDV����EHGV�DQG�PDQDJHG�E\�DQHVWKHVLRORJLVWV�������$OO�RI� WKH�GDWD� LQFOXGHG�
LQ�WKH�VWXG\�SK\VLFDO�H[DPLQDWLRQ�ȴQGLQJV��$3$&+(�ΖΖ��*&6�DQG�WHVWV��ZHUH�UH-
corded by the anesthesiologist upon patients admission to ICU. Files of 735 ICU 
SDWLHQWV�ZHUH�H[DPLQHG�UHWURVSHFWLYHO\������RI�WKHP�KDG�&23'�GLDJQRVLV�����
of these patients were admitted to the ICU primarily because of acute COPD 
H[DFHUEDWLRQV��

5(68/76��0RUWDOLW\�UDWH�LQ�RXU�VWXG\�ZDV����������0RUWDOLW\�UDWH�LQ�SDWLHQWV�ZKR�
ZHUH�DOUHDG\� LQWXEDWHG�XSRQ�DGPLVVLRQ�ZDV� VLJQLȴFDQWO\�KLJKHU� WKDQ�QRQ�LQ-
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WXEDWHG�SDWLHQWV�DQG��*&6��$3$&+(�ΖΖ��Ζ&8�KRVSLWDOL]DWLRQ�GD\V�DQG�GXUDWLRQ�RI�
PHFKDQLFDO� YHQWLODWLRQ�ZHUH� VWDWLVWLFDOO\� VLJQLȴFDQW� LQ� GHFHDVHG�SDWLHQWV� WKDQ�
VXUYLYLQJ�SDWLHQWV�S�����������8ULF�DFLG�DQG�5':�OHYHOV�ZHUH�QRW�VLJQLȴFDQWO\�GLI-
IHUHQW�ZKHUHDV�039��FUHDWLQLQH��3/7��QHXWURSKLO��O\PSKRF\WH�DQG�%(�OHYHOV�ZHUH�
VLJQLȴFDQWO\� GL΍HUHQW� LQ� GHFHDVHG� SDWLHQWV�S���� ������� $FFRPSDQ\LQJ� GLVHDV-
HV�VXFK�DV�&+)��SRVW�&35��SXOPRQDU\�HPEROLVP�DQG�$)�DQG�LQRWURSLF�VXSSRUW�
XSRQ�DGPLVVLRQ�ZHUH�VWDWLVWLFDOO\�GL΍HUHQW�EHWZHHQ�QRQ�VXUYLYLQJ�DQG�VXUYLYLQJ�
patients. 

'Ζ6&866Ζ21�$1'�&21&/86Ζ21��7KHUH�DUH�PDQ\�VWXGLHV�H[DPLQLQJ�IDFWRUV�HI-
IHFWLQJ�PRUWDOLW\�RI�&23'�SDWLHQWV�LQ�Ζ&8�������0RUWDOLW\�UDWH�LQ�RXU�VWXG\�ZDV�����
�����7KH�UHDVRQV�IRU�WKLV�KLJK�UDWH�DUH�KLJK�PHDQ�DJH�!���\HDUV����������RI�WKH�
patients were already intubated during admission and abundance of co-morbid 
diseases. Other biochemical risk factors that also reported in studies are uric 
DFLG��ORZ�3/7�FRXQW��5':��**7��039��&53��XUHD�DQG�FUHDWLQLQH�������

7KH� PRVW� VLJQLȴFDQW� IDFWRU� H΍HFWLQJ� PRUWDOLW\� DFFRUGLQJ� WR� RXU� VWXG\� ZDV�
FR�PRUELG�GLVHDVHV�&+)��$)��SXOPRQDU\�HPEROLVP�DQG�SRVW�&35���2WKHU� LQGH-
SHQGHQW�YDULDEOHV� WKDW�H΍HFW�PRUWDOLW\�ZHUH�039��FUHDWLQLQH��EHLQJ� LQWXEDWHG�
XSRQ�DGPLVVLRQ��GXUDWLRQ�RI�PHFKDQLFDO�YHQWLODWLRQ�DQG�()�RI�WKH�SDWLHQWV��

1. ���9HVWER� -��+XUG�66��$JXVWL�$*�� -RQHV�3:��9RJHOPHLHU�&��$Q]XHWR�$��HW�DO��*OREDO�
VWUDWHJ\�IRU�WKH�GLDJQRVLV��PDQDJHPHQW��DQG�SUHYHQWLRQ�RI�FKURQLF�REVWUXFWLYH�SXO-
PRQDU\�GLVHDVH��*2/'�H[HFXWLYH� VXPPDU\��$PHULFDQ� MRXUQDO�RI� UHVSLUDWRU\� DQG�
FULWLFDO�FDUH�PHGLFLQH�������)HE���������������������3XE0HG�30Ζ'������������

2. ���3DWLO�63��.ULVKQDQ�-$��/HFKW]LQ�1��'LHWWH�*%��ΖQ�KRVSLWDO�PRUWDOLW\�IROORZLQJ�DFXWH�
H[DFHUEDWLRQV�RI�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��$UFKLYHV�RI�LQWHUQDO�PHGL-
FLQH�������0D\����������������������3XE0HG�30Ζ'�������������

3. ���8FJXQ�Ζ��0HWLQWDV�0��0RUDO�+��$ODWDV�)��<LOGLULP�+��(UJLQHO�6��3UHGLFWRUV�RI�KRVSL-
tal outcome and intubation in COPD patients admitted to the respiratory ICU for 
DFXWH�K\SHUFDSQLF�UHVSLUDWRU\�IDLOXUH��5HVSLUDWRU\�PHGLFLQH�������-DQ�����������������
PubMed PMID: 15890508.  

��� ���+XUG�6��7KH�LPSDFW�RI�&23'�RQ�OXQJ�KHDOWK�ZRUOGZLGH��HSLGHPLRORJ\�DQG�LQFL-
GHQFH��&KHVW�������)HE��������6XSSO����6��6��3XE0HG�30Ζ'�������������

5. ���%DOWD�6��$\GRJDQ�0��'HPLUNRO�6��&DNDU�0��$NJXO�(2��6DUODN�+��5HG�FHOO�GLVWULEXWLRQ�
width: a novel and simple predictor of mortality in chronic obstructive pulmonary 
GLVHDVH��&RSG�������$XJ����������������3XE0HG�30Ζ'������������

6. ���%DUW]LRNDV�.��3DSDLRDQQRX�$Ζ��/RXNLGHV�6��3DSDGRSRXORV�$��+DQLRWRX�$��3DSLULV�6��
HW�DO��6HUXP�XULF�DFLG�DV�D�SUHGLFWRU�RI�PRUWDOLW\�DQG�IXWXUH�H[DFHUEDWLRQV�RI�&23'��
7KH�(XURSHDQ�UHVSLUDWRU\�MRXUQDO�������-DQ����������������3XE0HG�30Ζ'������������

7. ���0RUHDX�'��7LPVLW�-)��9HVLQ�$��*DUURXVWH�2UJHDV�0��GH�/DVVHQFH�$��=DKDU�-5��HW�DO��
Platelet count decline: an early prognostic marker in critically ill patients with pro-
ORQJHG�Ζ&8�VWD\V��&KHVW�������-XQ�������������������3XE0HG�30Ζ'������������

8. ���/D]]HUL�&��9DOHQWH�6��7DUTXLQL�5��&KLRVWUL�0��3LFDULHOOR�&��*HQVLQL�*)��7KH�SURJQRVWLF�
role of gamma-glutamyltransferase activity in non-diabetic ST-elevation myocardial 
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LQIDUFWLRQ��ΖQWHUQDO�DQG�HPHUJHQF\�PHGLFLQH�������-XQ���������������3XE0HG�30Ζ'��
20878500. 

9. ���/L�0��+RX�:��=KDQJ�;��+X�/��7DQJ�=��+\SHUXULFHPLD�DQG�ULVN�RI�VWURNH��D�V\VWHPDWLF�
UHYLHZ�DQG�PHWD�DQDO\VLV�RI�SURVSHFWLYH�VWXGLHV��$WKHURVFOHURVLV�������)HE����������
��������3XE0HG�30Ζ'������������

0D\�����������7KXUVGD\� �������������
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%DVNHQW�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH�'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

%DFNJURXQG�DQG�3XUSRVH

(΍HFWLYH�WUHDWPHQW�RI�SRVW�RSHUDWLYH�SDLQ�UHSUHVHQWV�DQ�LPSRUWDQW�FRPSRQHQW�
RI�SRVWRSHUDWLYH�UHFRYHU\�DV� LW�VHUYHV�WR�EOXQW�DXWRQRPLF��VRPDWLF�DQG�HQGR-
FULQH�UHȵH[HV�ZLWK�D�UHVXOWDQW�SRWHQWLDO�GHFUHDVH�LQ�SHULRSHUDWLYH�PRUELGLW\��3R-
ly-pharmacological approach is the most common practice to treat peri- and 
SRVW�RSHUDWLYH�SDLQ��DV�QR�VLQJOH�DJHQW�KDV�QRW�EHHQ� LGHQWLȴHG� WR�VSHFLȴFDOO\�
LQKLELW�SDLQ�SHUFHSWLRQ�ZLWKRXW�DVVRFLDWHG�VLGH�H΍HFWV��2SLRLGV�VXFK�DV�)HQWDQ-
yl and Morphine are commonly added to local anesthetics to produce epidural 
DQDOJHVLD��+RZHYHU��VLJQLȴFDQW�DGYHUVH�H΍HFWV�PD\�OLPLW�WKHLU�XVH��7KH�DLP�RI�
WKLV�VWXG\�LV�WR�FRPSDUH�WKH�VDIHW\�DQG�HɝFDF\�RI�IHQWDQ\O�DQG�EXSLYDFDLQH�ZLWK�
single dose morphine plus bupivacaine for patient-controlled epidural analgesia 
LQ�SDWLHQWV�XQGHUJRLQJ�ORZHU�H[WUHPLW\�RUWKRSDHGLF�VXUJHU\��

3DWLHQWV�DQG�0HWKRGV

7KLV�VLQJOH�FHQWHU�UHWURVSHFWLYH�VWXG\�HYDOXDWHG�SDWLHQWV�XQGHUJRLQJ�ORZHU�H[-
WUHPLW\�RUWKRSDHGLF�VXUJHU\�IURP�-DQXDU\������WR�'HFHPEHU�������WKRVH�ZKR�
had combined spinal-epidural anesthesia and those with a patient controlled 
HSLGXUDO�DQDOJHVLD�ZLWKLQ�WKH�WKUHH�GD\V�DIWHU�VXUJHU\��7ZR�GL΍HUHQW�JURXS�RI�
SDWLHQWV�ZHUH�LGHQWLȴHG�DFFRUGLQJ�WR�WKH�DQDOJHVLF�UHJLPHQ��ΖQ�*URXS�)��LQIXVLRQ�
RI�HSLGXUDO�)HQWDQ\O����PJ�K��DQG�%XSLYDFDLQH����PJ�K��ZDV�SHUIRUPHG��7KH�SD-
tients received an initial bolus epidural injection of 2 mg morphine followed by a 
FRQWLQXRXV�HSLGXUDO�LQIXVLRQ�RI�%XSLYDFDLQH����PJ�K��LQ�*URXS�0��
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7KH�GHPRJUDSKLFDO�DVSHFWV��FRPRUELG�FRQGLWLRQV��$6$�VWDWXV��5DPVD\�VHGDWLRQ�
VFDOH��566��VFRUH��%URPDJH�VFDOH�VFRUH��QXPHULFDO�UDWLQJ�VFDOH score of the pa-
tients were retrospectively reviewed. Postoperative adverse events were also 
noted. 

5HVXOWV�

The results of the study are summarized in Table 1 (A: patients’ characteris-
WLFV��%��RXWFRPH�SDUDPHWHUV�DQG�PHGLFDWLRQV�XVHG��&��DGYHUVH�HYHQWV�GXULQJ�
post-operative period)

'LVFXVVLRQ�DQG�&RQFOXVLRQ

This study have demonstrated that epidural fentanyl and bupivacaine is more 
H΍HFWLYH�WKDQ�D�VLQJOH�EROXV�GRVH�RI�HSLGXUDO�PRUSKLQH�IROORZHG�E\�EXSLYDFDLQH��
+RZHYHU��WKH�DPRXQW�RI�PHGLFDWLRQ�XVHG�ZDV�KLJKHU�DQG�WKH�IUHTXHQF\�RI�DG-
verse events were more than in Group F when compared with Group M. A single 
bolus dose of epidural morphine followed by bupivacaine minimizes opiod-re-
ODWHG�VLGH�H΍HFWV�DQG�VKRXOG�EH�PRUH�H΍HFWLYH�IRU�PDQDJHPHQW�RI�SRVW�RSHU-
ative pain if the amount of morphine is increased in patients undergoing lower 
H[WUHPLW\�RUWKRSDHGLF�VXUJHU\��

7DEOH����6XPPDU\�RI�GHPRJUDSKLFDO�DVSHFWV�RI�WKH�SDWLHQWVȇ��RXWFRPH�SDUDPHWHUV��
medications used and adverse events. 

A. Patients’ characteristics. 

Group F Group M (N: 279) p

n=306 n=279

Age (years)
(mean 

60. 50 59. 30 ������

6H[��0�)� 85/221 81/197

BMI (kg/m2) 29. 76 30. 20 0. 383

ASA satatus 1. 91 1. 90 ������

Comorbidity Q���� Q����

Diabetes Mellitus 67 (22) 56 (20) 0. 589

Hypertension 199 (65) 172 (61) 0. 396

Hyperlipidemia 51 (16. 7) ���������� 0. 513

Obstructive Lung Disease 8 (2. 6) 8 (2. 8) 0. 851

 Asthma 16 (5. 2) 15 (5. 3) 0. 937

Goiter ���������� ���������� 0. 737

Coronary Artery Disease 57 (18. 6) ���������� 0. 163
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B. Outcome parameters and medication used. 

Postopera-
tive Day

1 2 3

Group F M F M F M

mean±SD mean±SD p mean±SD mean±SD p mean±SD mean±SD P

NAS 2.5±1.3 3.1±1.6 ������ ���s��� 2.5±1.6 ������ 0.5± 1.0 1.8± 1.5 ������

RSS ����s��� ���s��� 0.189 2.0±0.1 2.0±0.3 0.01 2.1± 1.6 2.0± 0.2 0.136

BSS ����s��� 0.2±0.5 ������ 0.01±0.1 0.06±0.3 ������ 0 0

Medication 
(mg/day)

����s���� ����s���� ����� �����s���� �����s���� 0.213 �����s���� 96.3± 73.3 �����

1$6��1XPHULFDO�UDWLQJ�VFDOH��566��5DPVD\�VHGDWLRQ�VFDOH��%66��%URPDJH�VFDOH�VFRUH

C. Adverse events during post-operative period. 

Postoperative 
Day

1 2 3

Group F M F M F M

n n p n n p n n P

Vomiting 126 �� ������ 71 39 ���� �� 0 ������

Nausea 58 29 ����� 19 9 0.091 1 0 ����

Urinary 
retention

��� �� ������ 65 17 ������ 13 1 �����

'LɝFXOW\�LQ�
Concentration

5 13 ����� 3 6 0.253 1 0 0.335

Pruritus 6 3 0.385 6 0 0.19 1 1 �����

Skin eruption 2 0 0.176 1 0 0.339 1 0 0.339

Apnea 10 � ����� 1 0 0.339 1 0 0.339

Hypotension 31 �� 0.510 26 18 ����� 5 � �����

Constipation 181 �� ������ 138 �� ������ 52 6 ������

Confusion 5 1 0.126 3 2 0.729 1 1 �����

Dizziness 15 36 ������ 12 16 0.322 2 2 �����
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())(&76�2)�/2&$/�$1$(67+(7Ζ&6�$'0Ζ1Ζ67(5('�Ζ172�7+(�
INTRAPERITONEAL OR TROCHAR AREA ON POSTOPERATIVE 
3$Ζ1�)25�/$3$526&23Ζ&�&+2/(&<67(&720<�685*(5Ζ(6��

$OWXQWDV�*����$NND\D�2��7����2]NDQ�'����%DODV�6����2]OX�(��

'LVNDSL�<LOGLUóP�%H\D]LW�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ�&OLQLF��$QNDUD

$LP��7KH�DLP�RI�WKLV�SURVSHFWLYH��UDQGRPL]HG��FRQWUROOHG�VWXG\�LV�WR�FRPSDUH�
WKH�HɝFDF\�RI�WKH�EXSLYDFDLQH�DGPLQLVWUDWLRQ�WR�WURFKDU�DUHD�RU�LQWUDSHULWRQHDO-
ly as a part of multi-modal analgesia for the post-laparoscopic cholecystectomy 
pain treatment. 

0HWKRG��8SRQ�UHFHLSW�RI�(WKLFV�&RPPLWWHH��WKH�VWXG\�LV�FRQGXFWHG�RYHU����SD-
tients ASA I-III between the ages of 20 and 70 years old to have laparoscopic cho-
lecystectomy. All patients received the same general anesthesia drug regimen. 

3DWLHQWV�ZHUH�UDQGRPL]HG�LQWR�WKUHH�JURXSV��7KH�JURXSV�DUH�DV�IROORZV��LQ�*URXS�
Ζ��EXSLYDFDLQH�ZDV�LQMHFWHG�WR�WURFKDU�DUHD�WKDW�LQFOXGHG�VNLQ��IDFLD��PXVFOH��LQ�
*URXS�ΖΖ��EXSLYDFDLQH�ZDV�LQMHFWHG�WR�LQWUDSHULWRQHDO�DUHD��LQ�*URXS�ΖΖΖ�VDOLQH�ZDV�
injected to trochar and intraperitoneal area. 

0RUSKLQH�ZDV�XVHG�IRU����KRXUV�YLD� Ζ9�3&$��3DWLHQW�&RQWUROOHG�$QDOJHVLD�� IRU�
SRVWRSHUDWLYH� DQDOJHVLD�� 7KH� SDWLHQWV� 9$6�9LVXDO� $QDORJXH� 6FDOH�� �RQ� UHVWLQJ��
FRXJKLQJ��GXULQJ�PRELOL]DWLRQ��VFRUHV��QDXVHD�YRPLWWLQJ�VFRUHV�DQG�5DPVD\�VH-
GDWLRQ�VFRUHV��VKRXOGHU�SDLQ�ZHUH�UHFRUGHG�DW�SRVWRSHUDWLYH��VW���QG���WK���WK��
��WK�DQG���th hours. 

5HVXOWV��'XULQJ�WKH�IROORZ�XS�SHULRGV��9$6�OHYHO�RI�*URXS�Ζ�LV��S���������ORZHU�
WKDQ�*URXS�ΖΖ�DQG�ΖΖΖ�UHVSHFWLYHO\��7KHUH�LV�QR�VLJQLȴFDQW�GL΍HUHQFH�LQ�JURXSV�IRU�
QDXVHD�DQG�YRPLWLQJ��S ���������ΖQ�*URXS�ΖΖΖ��S��������KDG�PRUH�IUHTXHQW�VKRXO-
der pain compared to Group I and II. Total morphine consumption was higher 
LQ�*URXS�ΖΖ�DQG�ΖΖΖ��S���������S���������FRPSDUHG�WR�*URXS�Ζ��5HVFXH�DQDOJHVLF�
UHTXLUHPHQW�ZDV�KLJKHU�LQ�*URXS�ΖΖΖ��S��������FRPSDUHG�WR�*URXS�Ζ�DQG�ΖΖ��

&RQFOXVLRQV�� ΖQ� ODSDURVFRSLF� FKROHF\VWHFWRPLHV�� EXSLYDFDLQH� LQMHFWLRQ� WR� WKH�
WURFKDU�DUHD�LV�DV�H΍HFWLYH�DV�LQWUDSHULWRQHDO�EXSLYDFDLQH�LQMHFWLRQ�IRU�SRVWRS-
erative analgesia as a part of multi-modal analgesic technique. 

.H\ZRUGV��0XOWL�PRGDO�DQDOJHVLD��EXSLYDFDLQH��ZRXQG�VLWH�LQȴOWUDWLRQ��LQWUDDE-
dominal local anesthesic. 
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6DNDU\D�8QLYHUVLW\��0HGLFDO�)DFXOW\��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��6DNDU\D��7XUNH\ 
į6DNDU\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��6DNDU\D��7XUNH\

%DFNJURXQG��The lateral sagittal infraclavicular block (LSIB) is commonly used 
for anesthesia for mid-humerus region of upper limb surgery. The aim of the 
study is to analyse the success rate of LSIB for orthopedic surgery retrospectively. 

0DWHULDOV�DQG�0HWKRGV��We retrospectively analyzed orthopedic surgical pro-
FHGXUHV�DQG�LGHQWLȴHG�SDWLHQWV�ZKR�ZHUH�DSSOLHG�/6Ζ%�EHWZHHQ�-DQXDU\������
DQG�'HFHPEHU�������3DWLHQW�DJH��JHQGHU��$PHULFDQ�6RFLHW\�RI�$QHVWKHVLRORJLVWV�
�$6$��3K\VLFDO�6WDWXV�FODVVLȴFDWLRQ��GLDJQRVLV�� VXUJHU\� WLPH��FKRRVLQJ�GUXJ� IRU�
premedication and guidance type like ultrasound (US) and nerve stimulator (NS) 
ZHUH�UHFRUGHG��1HHG�IRU�VHGDWLYHV�DQG�DQDOJHVLFV��ODU\QJHDO�PDVN�DLUZD\��/0$��
DQHVWKHVLD��DQG�JHQHUDO�DQHVWKHVLD�ZHUH�GRFXPHQWHG��7KH�VXFFHVVIXO�EORFN�ZDV�
GHȴQHG�DV� WKH�EORFN�VXɝFLHQW� WR�SHUIRUP�WKH�VXUJHU\�ZLWKRXW�DQ\�DGGLWLRQDO�
anesthetic and analgesic methods. The Student’s t and the Pearson Chi square 
tests were used for statistical analysis. 

5HVXOWV��:H�LGHQWLȴHG�����SDWLHQWV�ZKR�XQGHUZHQW�����RUWKRSHGLF�SURFHGXUHV��
9 patients were operated at two times and one patient was operated three 
WLPHV��8OWUDVRXQG�DQG�16�JXLGHG�/6Ζ%�ZHUH�DSSOLHG�LQ��������������DQG���������
����SURFHGXUHV��UHVSHFWLYHO\��7KH�PHDQ�DJH��JHQGHU��$6$�FODVVLȴFDWLRQ��VXUJHU\�
WLPH��DQG�WKH�QXPEHU�RI�SDWLHQWV�DSSOLHG�SUHPHGLFDWLRQ�ZHUH�VLPLODU�EHWZHHQ�
the each guidance of LSIB. The success rates of US-guided and NS-guided LSIB 
ZHUH��������DQG���������UHVSHFWLYHO\��7KH�VXFFHVV�UDWH�RI�/6Ζ%�ZDV�KLJKHU�LQ�86�
guidance than NS guidance (p=0. 02). General anesthesia was applied in 3 (1. 
����DQG�����������SDWLHQWV��/0$�DQHVWKHVLD�ZDV�DSSOLHG�LQ�����������DQG�����������
SDWLHQWV��QHHGHG�DGGLWLRQDO�VHGDWLYHV�DQG�DQDOJHVLFV�ZHUH�DSSOLHG�LQ�����������
DQG�����������SDWLHQWV�XQGHU�86�JXLGHG�RU�16�JXLGHG�/6Ζ%��UHVSHFWLYHO\��

'LVFXVVLRQ��86�JXLGHG�/6Ζ%�ZDV�JUDGXDOO\�DSSOLHG�LQ�RXU�SUDFWLFH��0RUHRYHU��LW�
was higher success rate than NS-guided LSIB. 

.H\�:RUGV��ΖQIUDFODYLFXODU�EORFN��XOWUDVRXQG��QHUYH�VWLPXODWRU��VXFFHVV�UDWH��RU-
thopedic surgery 
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6DNDU\D�8QLYHUVLW\��0HGLFDO�)DFXOW\��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��6DNDU\D��7XUNH\ 
į6DNDU\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��6DNDU\D��7XUNH\

ΖQWURGXFWLRQ

Emergency orthopedic surgery provides care often for geriatric patients and 
trauma patients with musculoskeletal injuries. Pre-anaesthetic assessment as-
sociated with emergency orthopedic surgery lacks of comprehensive medical 
evaluation of patients because of time constraints. Decision making in anaes-
WKHVLD�LV�ODUJHO\�LQȵXHQFHG�E\�WKH�SUHVHQFH�RI�FR�PRUELGLWLHV��W\SH�RI�VXUJHU\��
QHXUR�FRJQLWLYH�IXQFWLRQ��K\SRYROHPLD��KHPRUUKDJH��SDLQ��SHULRG�RI�VWDUYDWLRQ��
the high American Society of Anaesthesiologists’ (ASA) score and advencing age. 
7KH�DQDHVWKHWLVW�VKRXOG�DOVR�FRQVLGHU� WKH�SHUVRQDO�H[SHULHQFH� LQ�DQDHVWKHWLF�
skills for choice of anaesthetic technique. 

The aim of this retrospective study is to evaluate the preferred anaesthesia tech-
niques in our clinic for emergency orthopedic surgery at a 1 year period. 

0DWHULDO�DQG�0HWKRG

7KLV�UHWURVSHFWLYH�VWXG\�LQFOXGHG�����SDWLHQWV�RI�DOO�DJHV�ZKR�KDYH�XQGHUJRQH�
emergency orthopedic surgery between January 2015 and December 2015 after 
approval of the research ethics committee. Medical record forms and electronic 
medical record system of the hospital were used in the analysis of medical data 
ZLWK�UHJDUG�WR�DJH��VH[��$6$�VFRUH��DQDHVWKHVLD�WHFKQLTXH��FRPRUELGLWLHV��VXU-
JHU\�GLDJQRVLV��OHQJWK�RI�VXUJHU\��FRPSOLFDWLRQV�DQG�DGPLVVLRQ�WR�LQWHQVLYH�FDUH�
unit after surgery. 

5HVXOWV

�������������RI�WKH�SDWLHQWV�ZHUH�IHPDOH���������������RI�WKH�SDWLHQWV�ZHUH�PDOH�
DQG�WKH�PHDQ�DJH�RI�WKH�SDWLHQWV�ZDV������s�������PDOH������s�������IHPDOH�����
�s��������*HQHUDO�DQDHVWKHVLD�IRU����SDWLHQWV�����������SHULIHULF�QHUYH�EORFN�IRU�
�������������VSLQDO�DQDHVWKHVLD�IRU��������������FRPELQHG�VSLQDO�HSLGXUDO�DQDHV-
WKHVLD�IRU���������������HSLGXUDO�DQDHVWKHVLD�IRU������������/0$�IRU�������������
VHGDWLRQ�IRU�����������DQG�JHQHUDO�DQDHVWKHVLD�DIWHU�IDLOHG�UHJLRQDO�DQDHVWKHVLD�
IRU�����������ZDV�SHUIRUPHG��7KHUH�ZHUH�VLJQLȴFDQW�GL΍HUHQFHV�LQ�DQDHVWKHWLF�
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methods according to the patient’s age(Table 1) and type of surgery (Figure 1) 
�FKL�VTXDUH��3�����������

&RQFOXVLRQ

:H�IRXQG�WKDW�WKH�UHJLRQDO�DQDHVWKHVLD�ZDV�WKH�PRVW����������XVHG�DQDHVWKHW-
LF�WHFKQLTXH�IRU�RUWKRSHGLF�HPHUJHQF\�E\�WKUHH�TXDUWHUV�RI�SDWLHQWV��KRZHYHU�
general anaesthesia was most routine in 0-12 years old children. We conclude 
that regional anaesthesia applications in children for the emergency operations 
could be used more widely according to the patient’s medical condition and 
preferences. 

.H\ZRUGV��(PHUJHQF\� RUWKRSHGLF� VXUJHU\�� DQDHVWKHVLD�� JHQHUDO� DQDHVWKHVLD��
regional anaesthesia 

$Q
DH
VW
KH

VL
D�
�

)LJXUH����The prevalence of anaesthetic techniques within each group of surgery were 
OLVWHG��FKL�VTXDUH�WHVW��S ���������
�JHQHUDO�DQDHVWKHVLD��

�UHJLRQDO�DQDHVWKHVLD��
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$JH�*URXSV�

$QDHVWKHVLD�
7HFKQLTXHV ����<HDUV �����

<HDUV
������
<HDUV ������<HDUV

������<HDUV 2YHU����
<HDUV� TOTAL

n � n � n % n % n % n % n %

General 
Anaesthesia 8 33.3 27 60.0 5 12.5 �� 18.8 10 8.2 1 8.3 95 19.9

Peripheral 
Nerve Block 5 20.8 5 11.1 15 37.5 �� ���� 9 ��� 1 8.3 99 20.8

Spinal 
Anaesthesia - - 1 2.2 7 17.5 36 ���� 28 23.0 2 16.7 �� 15.5

Combined 
(Spinal-Epi-
dural)

- - - - 9 22.5 82 35.0 69 56.6 8 66.7 168 35.2

Epidural 
Anaesthesia - - - - - - - - � 3.3 - - � 0.8

LMA 6 25.0 11 ���� � 10.0 � 1.7 1 0.8 - - 26 5.5

Sedation 2 8.3 - - - - 1 ��� - - - - 3 0.6

GA* after 
failed RA* 3 12.3 1 2.2 - - 3 1.3 1 0.8 - - 8 1.7

TOTAL �� 100.0 �� 100.0 �� 100.0 ��� 100.0 122 100.0 12 100.0 ��� 100.0

Table 1: The primary outcomes were listed by the patient’s age related to anaesthesia 
WHFKQLTXH��FKL��VTXDUH�WHVW��S ��������
�JHQHUDO�DQDHVWKHVLD��

�UHJLRQDO�DQDHVWKHVLD��
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'HSDUWPHQWbRIb$QDHVWKHVLD��
$QNDUDb'LVNDSLb<LOGLULPb%H\D]LWbb7UDLQLQJb5HVHDUFKb+RVSLWDO��
$QNDUD��b7XUNH\b 


'HSDUWPHQW�2I�$QDHVWKHVLD��)DFXOW\�2I�0HGLFLQH��'X]FH�8QLYHUVLW\��
'X]FH��7XUNH\�

$LP��This study compares bupivacaine – lidocaine and levobupivacaine – lido-
caine administrations in terms of initiation and duration of motor and sensorial 
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EORFNDJH��WRWDO�QXPEHU�RI�DGGLWLRQDO�DQDOJHVLF�DSSOLFDWLRQV��DQDOJHVLF�DPRXQW�
FRQVXPHG�LQ����KRXUV��VLGH�H΍HFWV�DQG�KHPRG\QDPLF�H΍HFWV�LQ�FRQWLQXRXV�D[-
illary brachial pleksus block in hand and forearm surgery. 

0HWKRG��7KLUW\�$6$�Ζ�	�ΖΖ�SK\VLFDO�VWDWXV�SDWLHQWV��VFKHGXOHG�KDQG�RU�IRUHDUP�
VXUJHU\�ZHUH�HQUROOHG�IRU�RI�WKH�WZR�JURXSV�LQ�D�UDQGRPL]HG�VWXG\��$[LOODU\�FDWK-
eter duly placed in both group with appropriate guided techniques. Patients in 
JURXS�%� UHFHLYHG�������EXSLYDFDLQH����PO������ OLGRFDLQH����PO�DQG�JURXS�/�
UHFHLYHG�������OHYREXSLYDFDLQH����PO������OLGRFDLQH����PO�WKURXJK�WKH�D[LOODU\�
FDWKHWHU��ΖQLWLDWLRQ�DQG�GXUDWLRQ�RI�PRWRU�DQG�VHQVRULDO�EORFN��WRWDO�QXPEHU�RI�
additional analgesic applications and analgesic amount consumed in postopera-
WLYH����KRXUV�ZHUH�UHFRUGHG��3UH�EORFN��SHUL�RSHUDWLYH�DQG�SRVW�RSHUDWLYH�EORRG�
SUHVVXUHV�DQG�KHDUW�EHDW�UDWHV�ZHUH�DOVR�UHFRUGHG��%ORFN�DSSOLFDWLRQ�GXUDWLRQ��
RSHUDWLRQ�GXUDWLRQ��WRXUQLTXHW�GXUDWLRQ�DQG�GHPRJUDSKLF�GDWD�RI�SDWLHQWV��DJH��
VH[��ZHLJKW��DQG�OHQJWK��ZHUH�UHFRUGHG��'HPDQGHG�DQG�DSSOLHG�DQDOJHVLF�GRVHV�
E\�WKH�SDWLHQW�FRQWUROOHG�DQDOJHVLD�GHYLFHV��VLGH�H΍HFWV�DQG�FRPSOLFDWLRQV�ZHUH�
also recorded. 

5HVXOWV��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WZR�JURXSV�LQ�
WHUPV�RI�LQLWLDWLRQ�DQG�GXUDWLRQ�RI�PRWRU�DQG�VHQVRULDO�EORFN��DPRXQW�RI�DQDOJH-
VLF�FRQVXPHG�LQ����KRXUV��GHPDQGHG�DQG�DSSOLHG�DQDOJHVLF�GRVHV�E\�WKH�SDWLHQW�
controlled analgesia devices and hemodynamic data (p>0. 05). There is a mild 
and positive relation between block application duration and patient weight. 
�S ��������U �������

'LVFXVVLRQ�� Both bupivacaine+lidocaine and levobupivacaine+lidocaine com-
ELQDWLRQV�FDQ�VDIHO\�EH�XVHG�LQ�D[LOODU\�FRQWLQXRXV�EUDFKLDO�SOH[XV�EORFN�ZLWK-
RXW�DQ\�GL΍HUHQFH� LQ�WHUPV�RI� LQLWLDWLRQ�DQG�GXUDWLRQ�RI�EORFN�� WRWDO�DQDOJHVLF�
DPRXQW� FRQVXPHG�� 7KHLU� GXUDWLRQ� RI� DFWLRQ� DQG� H΍HFW� RQ� KHPRG\QDPLF� UH-
sponses are similar. 

.H\ZRUGV��$[LOODU\�EUDFKLDO�SOH[XV�EORFNDJH��FRQWLQXRXV�EUDFKLDO�SOH[XV�EORFN-
DJH��EXSLYDFDLQH��OHYREXSLYDFDLQH��
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��$\GóQ�(UGHQ��6HKHU�$OWóQHO

Ζ03529Ζ1*�())(&7�2)�7+(�86(�2)�$0$17$'Ζ1(�21�
1(852/2*Ζ&�352*126Ζ6�Ζ1�+<32;Ζ&�%5$Ζ1�'$0$*(�$)7(5�
&$5'Ζ238/021$5<�%<3$66�685*(5<

%¾ġUD�7H]FDQ1��(PLQH�%DQX��DNóURáOX���'HPHW�%¸O¾NEDġó1��+LMD�<D]óFóRáOX1��
'LOHN�.D]DQFó1��6HPD�7XUDQ1

7XUNH\�<¾NVHN�ΖKWLVDV�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO�$QHWVKHVLRORJ\�
DQG�5HDQLPDWLRQ�&OLQLF 
$WDW¾UN�5HVSLUDWRU\�'LVHDVHV�DQG�7KRUDFLF�6XUJHU\�(GXFDWLRQ�DQG�
5HVHDUFK�+RVSLWDO�ΖQWHQVLYH�&DUH�&OLQLF

ΖQWURGXFWLRQ��$OWKRXJK�GHYHORSPHQWV�LQ�H[WUDFRUSRUHDO�SHUIXVLRQ�GHYLFHV��DQ-
HVWKHWLF�DQG�VXUJLFDO�PDQDJHPHQWV��K\SR[LF�EUDLQ�GDPDJH�+%'��DQG�QHXURORJ-
ic complications after cardiopulmonary bypass surgery(CPBS) are still common 
DQG� VHULRXV� SUREOHPV����� 0LFURHPEROL]DWLRQ� DQG� LQVXɝFLHQW� FHUHEUDO� SHUIX-
VLRQ�DUH�PRVW�SRVVLEOH�PHFKDQLVPV�RI�K\SR[LF�EUDLQ�GDPDJH��ΖQ�VSLWH�RI�PDQ\�
VWXGLHV��WKH�WUHDWPHQW�PRGDOLWLHV�RI�+%'�DUH�QRW�XVXDOO\�H΍HFWLYH��6RPH�VWXG-
LHV�VKRZHG�GHFUHDVHG�VHUHEUDO�FDWHFKRODPLQH�OHYHOV�LQ�WUDXPDWLF�DQG�K\SR[LF�
brain damages. Amantadine is an antiviral agent and highly debating due to its 
GRSDPLQH�VHFUHWLQJ�H΍HFWV�IURP�FHQWUDO�QHUYRXV�V\VWHP�&16���

&DVH��Our patient was 50 years old with no comorbidities. He was cared by rou-
tine supportive management in intensive care unit(ICU) with a Glasgow Coma 
Scala(GCS) of 3 after ascending aortic aneurysm repair. Amantadine therapy 
ZDV�LQLWLDWHG�DW����KRXUV�DIWHU�VXUJHU\��ΖQ�FRQVHFXWLYH�GD\V�SDWLHQW�KDG�SURJUHV-
sive improvement and GCS was increased to 10. Tracheostomy was performed 
due to prolonged mechanical support and he has been still cared with antieudo-
matous and amantadine therapy for about 50 days in the ICU. 

'LVFXVVLRQ��Amantadine is presented as an additional agent to routine support-
LQJ�WKHUDSK\�HVSHFLDOO\�LQ�WUDXPDWLF�EUDLQ�GDPDJH�SDWLHQWV��ΖWV�H΍HFW�LV�VXSSRVHG�
WR�EH�UHODWHG�ZLWK�LQFUHDVLQJ�VHFUHWLRQ�RI�FDWHFKRODPLQHV��HVSHFLDOO\�GRSDPLQH�
LQ�&16�����2XU�SDWLHQW�ZKR�PD\�EH�GLDJQRVHG�DV�+%'�GXH�WR�&3%6��DPDQWDGLQH�
with routine supportive therapy improved neurologic recovery. Although many 
VWXGLHV�DERXW�WKH�XVH�RI�DPDQWDGLQH�LQ�WUDXPDWLF�EUDLQ�GDPDJHV��WKHUH�LV�D�ODFN�
of studies on HBD after CPBS. Our case may support further clinical trials about 
the use of amantadine in HBD. 

5HIHUHQFHV

10. 0F'RQDJK� '/�� %HUJHU� 0�� 0DWKHZ� -3�� *UD΍DJQLQR� &�� 1HZPDQ�0)��Neurological 
FRPSOLFDWLRQV�RI�FDUGLDF�VXUJHU\��7KH�/DQFHW�1HXURORJ\������������������
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11. :DQJ�7��+XDQJ�;-��9DQ�.&��:HQW�.7��-DFN�71��%UXFH�*/��Amantadine Improves Cog-
nitive Outcome and Increases Neuronal Survival after Fluid Percussion Traumatic 
%UDLQ�ΖQMXU\�LQ�5DWV��-RXUQDO�RI�1HXURWUDXPD����������������

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��$\GóQ�(UGHQ��6HKHU�$OWóQHO

7520%2/<7Ζ&�7+(5$3<�Ζ1�&$5'Ζ$&�$55(67�'8(�72�0$66Ζ9(�
38/021$5<�(0%2/Ζ�$)7(5�23(1�+($57�685*(5<��&$6(�
REPORT

(PLQH�%DQX��DNóURáOX{��%¾ġUD�7H]FDQt��'HPHW�%¸O¾NEDġót��*¸UNHP�<LáLWu��
8WNX��QDOu��'LOHN�.D]DQFót��6HPD�7XUDQt

���$WDW¾UN�&KHVW�'LVHDVHV�DQG�7KRUDFLF�6XUJHU\�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��$QNDUD��7XUNH\ 
���7XUNH\�<¾NVHN�ΖKWLVDV�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ�&OLQLF��$QNDUD��7XUNH\ 
���7XUNH\�<¾NVHN�ΖKWLVDV�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��&DUGLRYDVFXODU�
6XUJHU\�&OLQLF��$QNDUD��7XUNH\

ΖQWURGXFWLRQ: Massive pulmonary emboli(MPE) is a highly mortal complication 
that can be seen after major surgical interventions and as a consequence new 
treatment modalities are being searched(1). The use of thrombolitic theraphy in 
patients with MPE and prolonged cardiopulmonary resuscitation(CPR) is a new 
treatment regimen(2). In this report we present a case of cardiac arrest due 
to MPE after open heart surgery in which trombolytic therapy was successfully 
used. b

&DVH��Our patient who has undergone CABG 1 month ago has applied to our 
KRVSLWDO�ZLWK�G\VSQHD��5LJKW�DWULXP�DQG�YHQWULFOH�ZDV�GLODWHG��V\VWROLF�SXOPR-
nary arter pressure was 55 mmHg in TTE (transtoracic echocardiography) and 
D-dimer value was 12250 ng/ml. Major thrombi was detected in pulmonary an-
giography. We started CPR after a sudden cardiac arrest and administered tis-
VXH�SODVPLQRJHQ�DFWLYDWRU�DW� WKH� VDPH� WLPH��$IWHU�D� VXFFHVVIXO�&35�DWWHPSW��
patient was mechanically ventilated and trombolytic theraphy was continued 
ZLWK�FOH[DQH�LQ�WKH�LQWHQVLYH�FDUH��+H�ZDV�ZHDQHG�IURP�PHFKDQLFDO�YHQWLODWLRQ�
2 days later and discharged from hospital at 21st day. b

'LVFXVVLRQ��03(�FDQ�OHDG�WR�ULJKW�YHQWULFXODU�LQVXɝHQF\�GXH�WR�LQFUHDVHG�ULJKW�
ventricular pressure and may be a cause of mortality after open heart surgery. 
Right ventricular preload can be decreased with thrombolytic theraphy for pre-
venting a hemodynamic impairment. This treatment model may be a part of 
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MPE originated cardiac arrest CPR algoritm in the future. Our case is a success-
IXO�H[DPSOH�RI�WKH�XVH�RI�WURPERO\WLF�WKHUDS\�LQ�D�03(�RUJLQDWHG�FDUGLDF�DUUHVW��b

5HIHUHQFHV��b

1. +R�.0��%KDP�(��3DYH\�:��ΖQFLGHQFH�RI�9HQRXV�7KURPERHPEROLVP�DQG�%HQHȴWV�DQG�
5LVNV�RI�7KURPERSURSK\OD[LV�$IWHU�&DUGLDF�6XUJHU\��$�6\VWHPDWLF�5HYLHZ�DQG�0H-
WD�$QDO\VLV��-RXUQDO�RI�$PHULFDQ�+HDUW�$VVRFLDWLRQ������������������H������b

2. 3HGOH\�'.��0RUULVRQ�:*��5ROH�RI�WKURPERO\WLF�DJHQWV�LQ�FDUGLDF�DUUHVW��(PHUJ�0HG�
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H. CEYHAN1��(��(5.Ζ/Ζ�1��0��'(0Ο572/$1��(��.(6Ο0&Ο1��7��*�0�Ġ1��2��
KANBAK1��Ġ��0��$.62<�

1$QNDUD�$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��785.(< 
�<óOGóUóP�%H\D]óW��QLYHUVLWHVL��)DFXOW\�RI�0HGLFLQH��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��785.(<

Objective: Patients undergoing major extremity amputation are often el-
derly, debilitated, and fraught with medical comorbid conditions that place 
them at high risk for surgical intervention; hence these life threatening pro-
cedures are frequently related with high postoperative morbidity and mortal-
ity rates (1). 
The aim of this retrospective study is to evaluate the factors with regard to 
anesthetic issues affecting mortality and morbidity after major amputation 
surgery. 
Method: After Ethical Committee approval, data was retrospectively col-
lected from files of patients who underwent major extremity amputation 
surgeries between January 2014- March 2016 in our hospital. Patient char-
acteristics, indications for amputation, anesthetic techniques and surgical 
procedures performed, perioperative complications, requirement of intensive 
care unit (ICU) admissions, length of stay in ICU and hospital together with 
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mortality rates were recorded. The results were represented as numbers and 
percentage. 
Results: A total of 126 patients were included in the study. The mean age was 
68. 1±15, 9 years. Of the patients, 71 (56. 3%) were male, 55 (43. 7%) were 
female. ASA III patients made up 35. 7 % and ASA IV patients made up 46% 
of all. 64 % of patients suffered from diabetes mellitus, while 55. 6% from 
hypertension and 54% from coronary artery disease. A hundred and ten 
patients (87. 3%) had emergency surgeries and the rest (12. 7%) were elec-
tive cases. Lower extremity amputations were remarkable with an incidence 
of 80. 2%. Below knee amputations were 56. 2% of these. Peripheral artery 
disease (48. 4%) and diabetes mellitus (42. 4%) were the first two commonest 
indications for amputation. Spinal anesthesia, general anesthesia with endo-
tracheal intubation or with a laryngeal mask airway (LMA) were performed 
by a percentage of 46. 8%, 19%, 31. 7%, respectively. Fifty-one patients re-
quired intensive care unit admission. The median length of stay in ICU and 
hospital was 3 (1-135) and 12 (1-135) days, respectively. During this time 
27 (21. 6%) patients were reamputated and 12 (9, 6%) patients died due to 
postoperative complications. 
Conclusion: We herein documented the data of patients undergoing major 
amputation surgery including perioperative complications, morbidity and 
mortality rates (2). We tried to call attention to caring about factors import-
ant in the prognosis of these patients with a multidisciplinary approach in 
major amputations to attenuate high incidence and consequence of perioper-
ative complications. 
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&LKDQJLU�'RáX{��1HY]DW�0HKPHW�0XWOX{��6XDOS�7XUDQ���2QXU�.DUDFD3��ΖġóO�
�]NR©DN�7XUDQ{�

{$QNDUD�1XPXQH�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��&OLQLF�RI�&ULWLFDO�&DUH�� 
�$QNDUD�1XPXQH�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��&OLQLF�RI�2UWKRSHGLFV�
DQG�7UDXPDWRORJ\�� 
3$QNDUD�1XPXQH�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO�&OLQLF�RI�
$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�

ΖQWURGXFWLRQ�� ΖQ�WKLV�VWXG\��WKH�ULVF�IDFWRUV�DQG�FRPRUELGLWLHV�RI�WKH�RUWKRSH-
dic patients followed in ICU preoperatively and postoperatively were compared 
retrospectively. 

0HWKRG��$IWHU�UHFHLYLQJ�DSSURYDO�IURP�WKH�HWKLFV�FRPPLWWHH��1R��������RSHUDW-
ing characteristics and comorbidities of the patients followed in our Critical Care 
8QLW����EHWZHHQ������������������������ZHUH�UHWURVSHFWLYHO\�DQDO\]HG�DQG�UH-
FRUGHG�E\�HYDOXDWLQJ�VXUJLFDO�UHFRUGV��DQHVWKHVLD�IRUPV�DQG�Ζ&8�ȴOHV��

5HVXOWV��The total patient number was 283 (132 male and 151 female patients) 
DQG���������PDOH�DQG�����IHPDOH��RI�WKHP�ZHUH�DGPLWWHG�SRVWRSHUDWLYHO\������
���DQG��������RI�WKHVH�SDWLHQWV�ZHUH�DFFHSWHG�DIWHU�WUDXPD�DQG�WRWDO�KLS�UH-
SODFHPHQW�RSHUDWLRQV��UHVSHFWLYHO\��7KH�PHDQ�DJH�RI�SDWLHQWV�ZKR�XQGHUZHQW�
VXUJHU\�ZDV�������\HDUV��ZKLOH�WKDW�RI�QRQ�RSHUDWHG�SDWLHQWV�ZDV����\HDUV��0HDQ�
APACHE II scores of the patients were 13. 8 and 12. 97 for postoperatively and 
SUHRSHUDWLYHO\�DFFHSWHG�SDWLHQWV��UHVSHFWLYHO\��S� ��������������RI�RSHUDWHG�DQG�
����RI�QRQ�RSHUDWHG�SDWLHQWV�ZHUH�ZLWK�&23'��S ���������0RQLWRULQJ�UHTXLUH-
PHQW�DPRQJ�WKH�UHDVRQV�IRU�Ζ&8�DGPLVVLRQ�ZDV�����DQG�����IRU�QRQ�RSHUDWHG�
DQG�RSHUDWHG�SDWLHQWV��UHVSHFWLYHO\��S ���������6\PSWRPDWLF�HOHFWURO\WH�GLVWXU-
bances were higher in the non-operated patients (p = 0. 016). Hypotension rate 
LQ�SDWLHQWV� UHTXLULQJ� YDVRSUHVVRUV�ZDV����� LQ�RSHUDWHG�SDWLHQWV�ZKLOH���� LQ�
non-operated ones (p = 0. 011). Charlson score of postoperative patients was 
higher than that of preoperative patients (p = 0. 001). 

'LVFXVVLRQ�DQG�&RQFOXVLRQ�� ΖQ�RXU�VWXG\��ZH�FDQ�H[SODLQ�WKH�KLJKHU�QXPEHU�
of the postoperative orthopedic patients who were followed in intensive care 
unit and a higher rate of hypotension requiring vasopressors in these patients 
ZLWK�WKHLU�KLJKHU�&KDUOVRQ�VFRUHV��7KH�KLJKHU�UDWHV�RI�&23'��VHYHUH�HOHFWURO\WH�
disturbances and the monitoring requirement in preoperative patients show 
WKDW�SUHRSHUDWLYH�SDWLHQWV�KDYH�PRUH�ULVFV�LQ�WHUPV�RI�UHVSLUDWRU\��KHPRG\QDP-
LF� DQG�HOHFWURO\WH� OHYHOV�� 7KHUHIRUH��ZH�GHFLGHG� WKDW�RUWKRSHGLF�SDWLHQWV�ZLWK�
risk factors may be prevented from entering into ICU preoperatively with early 
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DQG�H΍HFWLYH�FRQVXOWDWLRQV�DQG�HDUO\�VWDUWLQJ�RI�WKH�WUHDWPHQWV� LQ�RUWKRSHGLD�
services. 

.H\�ZRUGV��ΖQWHQVLYH�FDUH��2UWKRSHGLFV��&KDUOVRQ�VFRUH

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��$\GóQ�(UGHQ��6HKHU�$OWóQHO

'Ζ))(5(17�$1(67+(7Ζ&�$*(17�0$1$*(0(176�())(&76�21�
(/(&752&$5'Ζ2*5$3+<�'85Ζ1*�5(*Ζ21$/�Ζ175$9(1286�
ANESTHESIA

*¸N©H�$NPDQ�.¸VH���ΟONQXU�6XLGL\H�ĠHNHU���<DYX]�'HPLUDUDQ���(QYHU�
6LQDQ�$OED\UDN���2QXU��]O¾�
1 6LLUW�*RYHUQPHQW�+RVSLWDO�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�
'HSDUWKPHQW 
��'X]FH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�
'HSDUWKPHQW 
3�'X]FH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�
'HSDUWKPHQW

2EMHFWLYH�� Intravenous regional anesthesia (IVRA) could be performed using 
various local anesthetics and adjuvant agents. In our study we observed the (QT 
and QTc intervals and) electrocardiographic (ECG) changes during IVRA with li-
docaine or lidocaine and ketamine. 

0HWKRGV��$IWHU� ORFDO�HWKLF�FRPPLWHH�DSSURYDO�DQG�ZULWWHQ� LQIRUPHG�FRQVHQW��
WKH�VWXG\�ZDV�SHUIRUPHG�RQ����SDWLHQWV�EHWZHHQ�������\HDUV�ROG��ZLWK�$6$�����
who were planned arm or forearm operations less than 1 hour under IVRA. Un-
UHJXODWHG�GLDEHWHV��UHQDO� LQVXɝFLHQV\��FDUGLDF�IDLOXUH��UHVSLUDWRU\�IDLOXUH��FHQ-
WUDO�QHUYRXV�V\VWHP�GLVHDVH��HOHFWURO\WH� LPEDODQFHV��DUU\WKPLD��SURORQJHG�47�
V\QGURPH�ZHUH�H[FOXGHG��$XWRPDWLF�GRXEOH�FX΍HG�SQHXPDWLF�WRXUQLTXHW�ZHUH�
SODFHG�WR�SUR[LPLW\�RI�WKH�H[WUHPLW\��7KH�SDWLHQWV�ZHUH�DOORFDWHG�WR�WZR�JURXSV�
UDQGRPO\�� ΖQ�*URXS���Q ���� OLGRFDLQH��������DQG�NHWDPLQH������PJ�NJ�DQG� LQ�
*URXS����Q ����������OLGRFDLQH�ZHUH�XVHG�DV����PO�LQ�HDFK�JURXSV��$QHVWKHWLF�
VROXWLRQ�ZDV�LQMHFWHG�ZLWK�D�UDWH�RI����PO�PLQ�DQG�DW�WKH�HQG�RI�WKH�RSHUDWLRQ��
WKH�GLVWDO�FX΍�ZDV�GHȵDWHG����PP+J�HYHU\���PLQXWHV��-XVW�EHIRUH�WKH�ORFDO�DQ-
HVWKHWLF�LQMHFWLRQ��EDVDO�OHYHO��DQG�DW�WKH��WK����WK����WK����WK����WK����WK�PLQXWHV�
DIWHU�WKH�VWDUWLQJ�RI�GHȵDWLRQ�(&*��V\VWROLF��GLDVWROLF�DQG�PHDQ�EORRG�SUHVVXUHV��
KHDUW�UDWH��V32���ZHUH�UHFRUGHG��7KH�47��DQG�47F�LQWHUYDOV�ZHUH�GHWHUPLQHG��
Adverse reactions were recorded in all groups. 
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5HVXOWV��'HPRJUDȴF characteristics and operation time were similar between 
WKH�JURXSV��S!��������$OWKRXJK�EDVDO�OHYHOV�ZHUHQȇW�VLPLODU�EHWZHHQ�WZR�JURXSV��
EXW�47F�LQWHUYDOV�ZHUH�ORQJHU�IRUP�ED]DO�YDOXHV�LQ�*URXS���DW�WKH��WK����WK����WK��
��WK����WK����WK�PLQXWHV�RI�GHȵDWLRQ��S���������0HDQ�DUWHULDO�SUHVVXUH�0$3��ZDV�
KLJKHU�LQ�JURXS���DW�WKH���WK�PLQXWHV�RI�GHȵDWLRQ��S ����������9LVXDO�KDOOXVLQD-
WLRQ����SDWLHQW�LQ�*URXS�����QLVWDJPXV����SDWLHQW�LQ�*URXS�����GL]]LQHVV���SDWLHQW�
in Group 2) were recorded in 2 patient as adverse reaction. 

'LVFXVVLRQ�&RQFOXVLRQ��Local anesthetics and sedative hypnotised agents in-
cluding ketamine prolong the QT c interval. Arythmia incidence is higher with 
long QTC interval. 

:KHQ�NHWDPLQ�LV�XVHG�DV�DQ�DGMXYDQW�DJHQW�ZLWK�OLGRFDLQH��47&�LQWHUYDO�LV�PXFK�
longer than lidocaine alone from basal levels. Ketamine should be used cau-
WLRXVO\�DW�SDWLHQWV�ZLWK�DUWKPLD�ULVN�GXULQJ�Ζ95$��6\VWHPLF�H΍HFW�RI� OLGRFDLQ� LV�
less with IVRA ketamine increased the QTC intervals used as adjuvant agent ket-
DPLQH�IRU�OLGRFDLQ�GXULQJ�WKH�Ζ95$��$IWHU�WKH�GHȵDWLRQ�RI�WRXUQLTXHW�ZDV�FRP-
SOHWHG�� LQ� NHWDPLQH� JURXS� �JURXS���47� DQG�47F� YDOXHV� HVSHFLDOO\� 1Ζ%3�ZHUH�
VLJQLȴFDQWO\�KLJKHU�DQG�LW�ZDV�REVHUYHG�WKDW�DUU\WKPLD�ULVN�ZDV�LQFUHDVHG��7KH�
LQFLGHQFH�RI�DGYHUVH�H΍HFWV�LQFUHDVHV�GXH�WR�WKH�ULVN�RI�FRQVLVWHQFH�RI�D�FRPSOL-
cated structure throughout multiple drug combinations. So drug combinations 
must be used carefully by patients who are especially under risks. 

.H\ZRUGV��Ζ95$��NHWDPLQH��OLGRFDLQH��(&*

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND

Ζ&8�$'0Ζ66Ζ216��0(&+$1Ζ&$/�9(17Ζ/$7Ζ21�$1'�
0257$/Ζ7<�5$7(

.RNDUHYD�$����6UFHYD�-��0����$QJMXVHY�'��

3+Ζ�8QLYHUVLW\�&OLQLF�2I�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�FDUH���
6NRSMH

%DFNJURXQG�DQG�REMHFWLYHV��admission in ICU due to traumatic injuries is com-
mon clinical settings. Literature argues that the mortality rate due to any kind of 
trauma is increased with the advanced age in the patients and the duration of 
the mechanical ventilation. The aims of this study was to analyze the mortality 
rates in patients who were admitted to the ICU due to traumatic injuries. 

0DWHULDO�DQG�PHWKRG��LQ�UHWURVSHFWLYH�VWXG\��UDQGRPO\�DVVLJQHG�����UHFRUGV�
of patients (with traumatic injuries) who were admitted in the ICU at the Clinic 
for Anesthesia Reanimation and Intensive (CARIC) in Skopje were evaluated. De-
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PRJUDSKLF�GDWD��QHHG�IRU�PHFKDQLFDO�YHQWLODWLRQ��GXUDWLRQ�RI�PHFKDQLFDO�YHQWL-
lation <5 days and >5 days an ICU outcome were analyzed. 

5HVXOWV��PHDQ�DJH�RI�WKH�SDWLHQWV�ZDV�������\HDUV��2XW�RI�DOO�SDWLHQW�VLJQLȴFDQWO\�
ODUJHU�QXPEHU�ZHUH�PDOH�������������FRPSDUHG�WR�IHPDOH��������������0HFKDQ-
LFDO�YHQWLODWLRQ�ZDV�QHHGHG�LQ�����RI�WKH�SDWLHQWV���SWV��IURP�ZKRP�����QHHG-
HG�YHQWLODWLRQ�ORQJHU�WKDQ�ȴYH�GD\V��0RUWDOLW\�UDWH�LQ�SDWLHQWV�ZDV�����YV������
in respect to the days of the mechanical ventilation. 

'LVFXVVLRQ��0DQ\�VWXGLHV�JLYH�GL΍HUHQW�UHVXOWV�RI�WUDXPD�DVVRFLDWHG�Ζ&8�DGPLV-
sions and deaths. Most of the literature suggest that the higher the number of 
injuries and the longer need for mechanical ventilation is the increased risk for 
mortality occurs. 

&RQFOXVLRQ: For most of the ICU patients admitted to CARIC due to traumatic 
injuries are young male individuals. Mechanical ventilation longer then 5 days is 
associated with higher mortality rate in all patients. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND

1(:�(;3(5(Ζ1&(6�2)�86Ζ1�(3Ζ'85$/�$1(67+(6Ζ$�Ζ1�
&21'Ζ7Ζ216�2)�6('$7Ζ21�'85Ζ1*�$33/Ζ&$7Ζ21�2)�
Ζ/Ζ=$529�$33$5$786�)25�3('Ζ$75Ζ&�3$7Ζ(176�

6LPLF�Ζ����1�6WHYLF��0������.QH]HYLF�0��1��3HWURY�Ζ��1��$EUDPRYLF�'��1��'XFLF��6������
6LPLF��6������-RYDQRYVNL�6UFHYD��0�3

1�8QLYHUVLW\�FKLOGUHQȇV�KRVSLWDO�%HOJUDGH��6HUELD 
��0HGLFDO�)DFXOW\�8QLYHUVLW\�RI�%HOJUDGH��6HUELD 
3�&OLQLF�IRU�$QHVWKHVLD��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��6NRSMH��
0DFHGRQLD

Musculoskeletal problems in children represent around 1/3 of all congenital anom-
ĂůŝƟĞƐ͘�DĂŶǇ�ŽĨ� ƚŚĞŵ�ŽĐĐƵƌ� ĂƐ�ŽŶůǇ�ĚĞƐĞĂƐ� ŝŶ�ŽƚŚĞƌǁŝƐĞ�ŚĞĂůƚŚǇ� ĐŚŝůĚƌĞŶ͕� ĂŶĚ�Ă�
ĐĞƌƚĂŝŶ�ŶƵŵďĞƌ�ŽĨ�ĐŚŝůĚƌĞŶ�ĂƉƉĞĂƌ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐǇŶĚƌŽŵĞ�Žƌ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŶĞƵ-
ƌŽŵƵƐĐƵůĂƌ�ĚŝƐĞĂƐĞƐ͘�dŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ǀĂƌŝŽƵƐ�ƚǇƉĞƐ�ŽĨ�ĚĞĨŽƌŵŝƟĞƐ�ŝƐ�ŵŽƐƚ�ĞīĞĐ-
ƟǀĞ�ǁŝƚŚ�/ůŝǌĂƌŽǀ�ĂƉƉĂƌĂƚƵƐ͘��ĂƐŝĐĂůůǇ�ƚƌĂŶƐŽƐƐĞŽƵƐ�ŽƐƚĞŽƐǇŶƚŚĞƐŝƐ�/ůŝǌĂƌŽǀ�ĂƉƉĂƌĂ-
ƚƵƐ�ƵƐĞĚ�ƚŽ�ĞīĞĐƚ�ĚŝƐƚƌĂĐƟŽŶ�ĂŶĚ�ĐŽŵƉƌĞƐƐŝŽŶ͘�dŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ŝƐ�ĨŽůůŽǁĞĚ�ďǇ�ŚŝŐŚ�
ŝŶƚĞŶƐŝƚǇ� ŽĨ� ƉĂŝŶ͘� /ŶƚƌĂŽƉĞƌĂƟǀĞ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ƚƌĂƵŵĂͲŝŶĚƵĐĞĚ� ŝŶŚŝďŝƟŽŶ�ŽĨ� ƚƌĂŶƐ-
ŵŝƐƐŝŽŶ�ŽĨ�ƉĂŝŶ͕�ĂƵƚŽŶŽŵŝĐ�ĂŶĚ�ƐŽŵĂƟĐ�ƌĞŇĞǆ�ƌĞƐƉŽŶƐĞƐ�ƚŽ�ƉĂŝŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ŽƌƚŚŽƉĞĚŝĐ�ƐƵƌŐĞƌǇ�ĂŶĚ�ƉƌŽǀŝĚĞ�Ă�ƐƵďũĞĐƟǀĞ�ƐĞŶƐĞ�ŽĨ�ĐŽŵĨŽƌƚ͘�EĞƵƌŽĞŶĚŽĐƌŝŶĞ�ƌĞ-
ƐƉŽŶƐĞ�ƚŽ�ƐƚƌĞƐƐ�ŝŶĚƵĐĞƐ�Ă�ƐĞƌŝĞƐ�ŽĨ�ĚŝƐƚƵƌďĂŶĐĞƐ�ƚŚĂƚ�ŶĞŐĂƟǀĞůǇ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�
ƉĞƌŝŽƉĞƌĂƟǀĞ�ŽƵƚĐŽŵĞ͘�
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ZĞŐŝŽŶĂů�ĂŶĞƐƚŚĞƐŝĂ�ŚĂƐ�ƐƉĞĐŝĮĐ�ĂĚǀĂŶƚĂŐĞƐ�ŝŶ�ƉƌŽǀŝĚŝŶŐ�ĂŶĞƐƚŚĞƐŝĂ�ĂŶĚ�ĂŶĂůŐĞƐŝĂ�
ŝŶ�ŽƌƚŚŽƉĞĚŝĐ�ƐƵƌŐĞƌǇ͘��ŽŶƟŶƵŽƵƐ�ĞƉŝĚƵƌĂů�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�ŽƉŝŽŝĚƐ� ŝŶ�ĐŽŵďŝŶĂ-
ƟŽŶ�ǁŝƚŚ�ůŽĐĂů�ĂŶĞƐƚŚĞƟĐƐ�ŝŶ�ƐŵĂůů�ĚŽƐĞƐ�ƌĞĚƵĐĞƐ�ƚŚĞ�ĂĚĞƋƵĂƚĞ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƐƚƌĞƐƐ�
ĂŶĚ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ŚŝŐŚĞƐƚ�ůĞǀĞů�ŽĨ�ĂŶĂůŐĞƐŝĂ�ďŽƚŚ�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĂŶĚ�ƉŽƐƚŽƉĞƌĂƟǀĞ͘�
EĞǁ�ĞǆƉĞƌĞŝŶĐĞƐ�Ăƚ�hŶŝǀĞƌƐŝƚǇ��ŚŝůĚƌĞŶ Ɛ͛�,ŽƐƉŝƚĂů�ŝŶ��ĞůŐƌĂĚĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂŶĞƐ-
ƚŚĞƐŝĂ�ŽŶůǇ�ŝŶ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ƐĞĚĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŶƟŶƵŽƵƐ�ĞƉŝĚƵƌĂů�ĂŶĂůŐĞƐŝĂ�
ƚŚƌŽƵŐŚ� ƚŚĞ� ĐĂƚŚĞƚĞƌ� ĨŽƌ� ƚŚĞ�ĞŶƟƌĞ�ĚƵƌĂƟŽŶ�ŽĨ� ŽƉĞƌĂƟǀŶŝŐ�ǁŽƌŬ� ĂƐ�ǁĞůů� ĂƐ� ƉƌŽ-
ǀŝĚŝŶŐ�ĐŽŵƉůĞƚĞ�ŝŶĚŽůĞŶĐĞ�ǁŚŝůĞ�ŵĂŝŶƚĂŝŶŝŶŐ�ŵŽƚŽƌŝĐƐ�ŝŶ�ƚŚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĞƌŝŽĚ�
ǁŚŝĐŚ�ŝƐ�ŶŽƚ�ƟŵĞͲůŝŵŝƚĞĚ͘�/Ŷ�ƚŚĞ�ƉĞƌŝŽĚ�ŽĨ�ƚǁĞůǀĞ�ŵŽŶƚŚƐ͕�Ɛŝǆ�ĐŚŝůĚƌĞŶ�ĂŐĞĚ�ϲ�ƚŽ�ϭϱ�
ǇĞĂƌƐ�ŚĂǀĞ�ďĞĞŶ�ŽƉĞƌĂƚĞĚ͘�tŝƚŚŽƵƚ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞŝƌ�ĂƐƐŽĐŝĂƚĞĚ�ĚŝƐĞĂƐĞƐ͕�
ŶĞƵƌŽŵƵƐĐƵůĂƌ͕ �ĐĂƌĚŝĂĐ�Žƌ�ĞŶĚŽĐƌŝŶĞ�ǁĞ�ŚĂǀĞ�ďĞĞŶ�ŵŽŶŽƚŽƌŝŶŐ�ƚŚĞŝƌ�ŶĞĞĚ�ƚŽ�ƵƐĞ�
ĂŶĂůŐĞƟĐƐ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĂŶĚ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĞƌŝŽĚ�ƵŶƟů�ƚŚĞ�ŵŽŵĞŶƚ�ŽĨ�
ǀĞƌƟĐĂůŝǌĂƟŽŶ͘�

WĂƟĞŶƚƐ�ǁĞƌĞ�ƉƌĞŵĞĚŝĐĂƚĞĚ�ǁŝƚŚ�DŝĚĂǌŽůĂŵ�Ăƚ�Ă�ĚŽƐĞ�ŽĨ�Ϭ͘�ϯ�ͲϬ͕�ϰ�ŵŐͬŬŐ�Ăƚ�ƚŚĞ�
ǁĂƌĚ͘��ŌĞƌ�ƚŚŝƌƚǇ�ŵŝŶƵƚĞƐ�ĂƌĞ�ŵŽǀĞĚ�ŝŶƚŽ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ƌŽŽŵ�ǁŚĞƌĞ�ǁĞ�ŚĂǀĞ�ĚŽŶĞ�
ƉůĂĐĞŵĞŶƚ�ŽĨ�ĞƉŝĚƵƌĂů�ĐĂƚŚĞƚĞƌ�ǁŝƚŚ�ĐŽŶƟŶƵŽƵƐ�WƌŽƉŽĨŽů�ƐĞĚĂƟŽŶ͘�&Žƌ�ƚŚĞ�ƉƵƌƉŽƐ-
ĞƐ�ŽĨ�ĂĐŚŝĞǀŝŶŐ�ĂŶĂůŐĞƐŝĂ� ĨŽƌ�Ă�ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ͕�ǁĞ�ƵƐĞĚ�Ϭ͘�ϱй��ƵƉŝǀĂĐĂŝŶĞ� ŝŶ�
Ă�ĚŽƐĂŐĞ�ŽĨ�Ϯ�ŵŐͬŬŐ�ĂƐ�Ă�ďŽůƵƐ�ĚŽƐĞ͕� ĨŽůůŽǁĞĚ�ďǇ�ĂŶĂůŐĞƐŝĂ�ĂŶĚ�ŵŽƚŽƌ�ďůŽĐŬĂĚĞ�
ĂĐĐŽŵƉůŝƐŚĞĚ�ďǇ�ĐŽŶƟŶƵŽƵƐ�ŝŶĨƵƐŝŽŶ͕�Ϭ͘�ϭϮϱй�DĂƌĐĂŝŶ�ĂŶĚ�&ĞŶƚĂŶǇů�Ăƚ�ĚŽƐĞƐ�ƚŚĂƚ�
ǁĞƌĞ� ƚĂŝůŽƌĞĚ� ƚŽ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂů�ŶĞĞĚƐ�ĂŶĚ� ƚŚĞ�ĚĞŐƌĞĞ�ŽĨ� ƚŚĞ� ŝŶƚĞŶƐŝƚǇ�ŽĨ� ƐƵƌŐŝĐĂů�
ƉĂŝŶ͘�ZĞƋƵŝƌĞĚ�ƐĞĚĂƟŽŶ�ǁĂƐ�ĂĐŚŝĞǀĞĚ�ďǇ�ĐŽŶƟŶƵŽƵƐ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�WƌŽƉŽĨŽů�ŝŶ�Ă�
ĚŽƐĞ�ŽĨ�ϯ�ŵŐͬŬŐ͘�hƉŽŶ�ĐŽŵƉůĞƟŽŶ�ŽĨ�ƚŚĞ�ƐƵƌŐĞƌǇ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĂǁĂŬĞ�ĂŶĚ�ĂďůĞ�ƚŽ�
ůĞĂǀĞ�ŽƉĞƌĂƟŽŶ�ƌŽŽŵ�ĂďƐŽůƵƚĞůǇ�ƉĂŝŶͲĨƌĞĞ͘��ƚ�ƚŚĞ�ǁĂƌĚ�ƚŚĞǇ�ǁĞƌĞ�ŝŵŵĞĚŝĂƚĞůǇ�Ăů-
ůŽǁĞĚ�ƚŽ�ďĞŐŝŶ�ŽƌĂů�ŝŶƚĂŬĞ�ŽĨ�ŇƵŝĚƐ�ĂŶĚ�ƚŚĞŶ�ĨŽŽĚ͕�ǁŚŝĐŚ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ƐƉĞĐŝĂů�ĂĚǀĂŶ-
ƚĂŐĞ͘��ŽŶƟŶƵŽƵƐ�ĂŶĂůŐĞƐŝĂ�ƚŚƌŽƵŐŚ�ĞƉŝĚƵƌĂů�ĐĂƚŚĞƚĞƌ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ��ƵƉŝǀĂĐĂŝŶĞͬ
&ĞŶƚĂŶǇů�ŝŶ�ƚŚĞ�ǁĂƌĚ�ƌƵůĞĚ�ŽƵƚ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ƉƌŽǀŝĚŝŶŐ�ĂŶǇ�ŽƚŚĞƌ�ĂŶĂůŐĞƐŝĐƐ�ƵŶƟů�ƚŚĞ�
ŵŽŵĞŶƚ�ŽĨ�ǀĞƌƟĐĂůŝǌĂƟŽŶ͘�dŚĞƌĞ�ŚĂǀĞ�ďĞĞŶ�ŶŽ�ŶĞƵƌŽƚŽǆŝĐ�ŶŽƌ�ĐĂƌĚŝŽ�ĚĞƉƌĞƐƐŝǀĞ�
ĞīĞĐƚƐ�ŽĨ�ƵƐĞĚ�ĚƌƵŐƐ͕�Žƌ�ŶĞƵƌŽůŽŐŝĐĂů�ƐĞƋƵĞůĂĞ͘�
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND

7+5((�0217+�352)Ζ/(�2)�3$7Ζ(176�Ζ1�7+(�Ζ17(16Ζ9(�&$5(�
81Ζ7�

�-RYDQRYVNL�6UFHYD�0��1��0XPLQRYLF�$��1��.RNDUHYD�$��1��6WDYULGLV�6�����
$QJMXVHY�'��1��']ROHYD�5��3��0RMVRYD�0��1��6WHYLF�0�����.X]PDQRYVND�%��1��
.DUWDORY�$��1

1&OLQLF�IRU�$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH�&$5Ζ&���6NRSMH��
5HSXEOLF�RI�0DFHGRQLD 
�&OLQLF�IRU�RUWKRSHGLF�GLVHDVHV��6NRSMH��5HSXEOLF�RI�0DFHGRQLD 
3&OLQLF�IRU�XURORJLF�VXUJHU\��6NRSMH��5HSXEOLF�RI�0DFHGRQLD 
�&OLQLF�IRU�&KLOGUHQ�GLVHDVHV��%HOJUDGH��6HUELD

%DFNJURXQG�DQG�REMHFWLYHV��Clinic for Anesthesia Reanimation and Intensive 
Care(CARIC) unit from Skopje has ICU where most of the critically ill patients 
from all parts of the Republic of Macedonia are treated. This ICU has been estab-
lished mainly as a surgical and trauma intensive care center but many of the pa-
tients in whomventilatorory support is needed from other clinics are transferred 
WR�WKLV�Ζ&8��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�DQG�FODVVLȴHG�ZKDW�GLDJQRVLV�
were treated inthis ICU during 3 month period (1st January to 31st March). 

0DWHULDO��LQ�UHWURVSHFWLYH�VWXG\��UHFRUGV�RI�DOOSDWLHQWV�ZKR�ZHUH�WUHDWHG�LQ�WKH�
Ζ&8�RI�&$5Ζ&�GXULQJ���PRQWK�SHULRG�ZHUH�HYDOXDWHG��3DWLHQWV�JHQHUDO�GDWD��JHQ-
GHU��GLDJQRVLV��IURP�ZKDW�FOLQLF�WUDQVIHU�ZDV�GRQH�DQG�GXUDWLRQ�RI�PHFKDQLFDO�
ventilation (<2 days or >2 days) and were analyzed. 

5HVXOWV��7RWDO�RI�����SDWLHQWV�ZHUH�WUHDWHG�LQ�WKLV�Ζ&8�GXULQJ�WKLV�SHULRG������
were patients with polytraumatic injuries where as 172were patients who need-
ed intensive care for other reasons. Patients with polytraumatic injuries were 
H[FOXGHG�IURP�IXUWKHU�DQDO\VLV��

�2XW�RI�����QRQ�WUDXPD�SDWLHQWV���������������RI�SDWLHQWV�ZHUH�DGPLWWHG�DIWHU�
surgery while 69 patients were transferred from non-surgical departments (pul-
PRQRORJ\��WR[LFRORJ\��QHXURORJ\��JDVWUR�HQWHUR�KHSDWRORJ\��QHSKURORJ\���)URP�
WKH�SRVW�VXUJLFDO�DGPLVVLRQV� ���������ZHUH�DIWHU�DEGRPLQDO�VXUJHU\����������
DIWHU�WKRUDFLF��YDVFXODU�VXUJHU\�DQG���������DIWHU�RWKHU�VXUJHULHV�XURORJ\��PD[-
LOOR�IDFLDO�RU�QHXUR�VXUJHU\���������������SWV��RXW�RI�WRWDO�SDWLHQWV�QHHGHG�SUR-
longed mechanical ventilation longer than 2 days. 

&RQFOXVLRQ: For three month period larger number of patients are admitted in 
the ICU at CARIC after surgery and from non surgical departments compared to 
the traumatic admissions. 
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND

/Ζ3268&7Ζ21�81'(5�/2&$/�$1$(67+(6Ζ$

*MRUJRYD�7XG]DURYD�6����3HQHYD�0����*MRUJMHVND�$����3HHY�Ζ��

8QLYHUVLW\�&OLQLF�IRU�3ODVWLF�DQG�5HFRQVWUXFWLYH�VXUJHU\��6NRSMH

Introduction. Each year plastic and reconstructive surgeons improve the lives of 
millions of patients. One-day surgery is a current trend in the aesthetic proce-
dures. Therefore part of these interventions is made under local anesthesia. Li-
posuction is one of such procedures. Thus most of the liposuctions at our clinic 
DUH�SHUIRUPHG�DV�RQH�GD\�SURFHGXUHV��XQGHU�ORFDO�DQHVWKHVLD��

Materials and methods. In the past three years 70 patients were treated for 
OLSRVXFWLRQ�DW�WKH�&OLQLF�IRU�SODVWLF�DQG�UHFRQVWUXFWLYH�VXUJHU\�LQ�6NRSMH��0DFH-
donia. Two thirds of them were operated under local anesthesia. Among these 
SDWLHQWV�����KDG� OLSRPDV�����KDG�J\QHFRPDVWLD�DQG�WKH�UHVW�ZHUH�WUHDWHG�IRU�
ERG\�FRQWRXULQJ��7KH�PRVW�FRPPRQ�DUHDV�WUHDWHG�ZHUH�ODWHUDO�WKLJKV��DEGRPHQ�
DQG�WKH�QHFN�IRU�WKH�WUHDWPHQW�RI�ȊGRXEOH�FKLQȋ��

5HVXOWV��7KHUH�ZHUH�QR�VLJQLȴFDQW�FRPSOLFDWLRQV��)LYH�SDWLHQWV�UHTXLUHG�ȊWRXFK�
XSȋ�SURFHGXUHV�DJDLQ�SHUIRUPHG�XQGHU�ORFDO�DQHVWKHVLD��

'LVFXVVLRQ� DQG� FRQFOXVLRQ��:LWK� WKLV� VWXG\�� ZH� ZRXOG� OLNH� WR� HPSKDVL]H� WKH�
meaning of local anesthesia which when appropriately applied provides good 
working conditions on the other hand allows early patient mobilization and ear-
ly releasing from hospital (within few hours after the operation). The latter espe-
FLDOO\�KLJKOLJKWV�WKH�SDWLHQW�VDWLVIDFWLRQ���

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND

$&8381&785(�)25�3$Ζ1�0$1$*(0(17�Ζ1�(9Ζ'(1&(�%$6('�
0('Ζ&Ζ1(

3URI�02+$00('�$/�%$66Ζ5�5$+$0$1Ζ

0$.�&ROOHJH�2I�3KDUPDF\�

 
Pain is an enormous and prevalent problem that troubles people of all ages 
ZRUOGZLGH��7KH�H΍HFWLYHQHVV�RI�DFXSXQFWXUH� IRU�SDLQ�PDQDJHPHQW�KDV�EHHQ�
VWURQJO\�YHULȴHG�E\� ODUJH�UDQGRPL]HG�FRQWUROOHG�WULDOV� �5&7V��DQG�PHWD�DQDO\-
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ses. Increasing numbers of patients with pain have accepted acupuncture treat-
PHQW�ZRUOGZLGH��+RZHYHU��VRPH�FKDOOHQJHV�H[LVW� LQ�HVWDEOLVKLQJ�HYLGHQFH�IRU�
WKH�HɝFDF\�RI�DFXSXQFWXUH��$�PRUH�DSSOLFDEOH�DQG�LQQRYDWLYH�UHVHDUFK�PHWK-
RGRORJ\�WKDW�FDQ�UHȵHFW�WKH�H΍HFW�RI�DFXSXQFWXUH�LQ�WKH�VHWWLQJV�RI�GDLO\�FOLQLFDO�
practice needs to be developed

.H\ZRUGV�� DFXSXQFWXUH�� b HYLGHQFH�EDVHG�PHGLFLQH�� b SDLQ�PDQDJHPHQW�� b UH-
search methodology

ΖQWURGXFWLRQ

3DLQ�LV�ȊDQ�XQSOHDVDQW�VHQVRU\�DQG�HPRWLRQDO�H[SHULHQFH�DVVRFLDWHG�ZLWK�DFWXDO�
or potential tissue damage or described in terms of such damage. The previ-
RXV� H[SHULHQFH� RI� DFXSXQFWXUH� UHVHDUFK� VWXGLHV� DUH� LQYDOXDEOH� IRU� UHVHDUFK-
ers to recognize the limitations and challenges of research designs and would 
KHOS�WR�PRYH�WKH�ȴHOG�IRUZDUG�LQ�IXWXUH�UHVHDUFK��)RU�H[DPSOH��WKH�GHVLJQ�RI�
DQ� DGHTXDWH� VKDP� FRQWURO�� LQYROYHPHQW� RI� VNLOOHG� DQG� H[SHULHQFHG� DFXSXQF-
WXULVWV��DGHTXDWH�RXWFRPH�PHDVXUHV�LQ�WKH�FOLQLFDO�WULDOV��DQG�WKH�GLVFRYHU\�RI�
SK\VLRORJLFDO�H΍HFWV�RI�DFXSXQFWXUH�LQ�EDVLF�VFLHQFH�DUH�DOO�LPSRUWDQW�WDVNV�IRU�
DFXSXQFWXUH�UHVHDUFKHUV�WR�DGGUHVV�DQG�VROYH��b�$FXSXQFWXUH�LV�D�FRPSOH[�LQ-
WHUYHQWLRQ�DQG�IRFXVHV�RQ�LQGLYLGXDOL]HG�WUHDWPHQW��2WKHU�FKDOOHQJHV�DOVR�H[LVW�
in the clinical research of acupuncture. One challenge is the involvement of the 
acupuncturist. 

Challenges and future directions of acupuncture research for pain conditions in 
EBM

High-quality RCTs and meta-analysis have increasingly produced robust evi-
GHQFH�RI� WKH�H΍HFWLYHQHVV�RI�DFXSXQFWXUH� IRU�SDLQ�FRQGLWLRQV��DOWKRXJK�QRQ-
VSHFLȴF�SK\VLRORJLF�UHVSRQVH�WR�WKH�QHHGOH�LQVHUWLRQ�DQG�WKH�QDWXUH�RI�KROLVWLF�
character of acupuncture treatment lead to many challenges in the research 
GHVLJQV�WKDW�UHȵHFW�WKH�GDLO\�FOLQLFDO�DFXSXQFWXUH�SUDFWLFH

Individual patient data meta-analysis and large RCTs of acupuncture for pain 
conditions

ΖQ�UHFHQW�\HDUV��VWXGLHV�KDYH�LQFUHDVLQJO\�SURYLGHG�VRPH�HYLGHQFH�IRU�XVLQJ�DFX-
SXQFWXUH�IRU�SDLQ�PDQDJHPHQW��ΖQ�������DQ�LQGLYLGXDO�SDWLHQW�GDWD�PHWD�DQDO-
\VLV�ZDV�FRQGXFWHG�E\�$QGUHZ�HWbDO�WR�HYDOXDWH�WKH�H΍HFWLYHQHVV�RI�DFXSXQF-
WXUH�IRU�IRXU�W\SHV�RI�FKURQLF�SDLQ��EDFN�DQG�QHFN�SDLQ��RVWHRDUWKULWLV��FKURQLF�
KHDGDFKH��DQG�VKRXOGHU�SDLQ��7KH�UHVXOW�UHȵHFWV�WKDW�DFXSXQFWXUH�ZDV�VXSHULRU�
to sham acupuncture controls and to the usual care controls in all four chronic 
pain conditions

'LVFXVVLRQ

$V�WKH�QHZHVW�UHYROXWLRQ�LQ�WKH�ȴHOG�RI�PHGLFDO�VFLHQFH��(%0�KDV�FRQYHUWHG�WKH�
FODVVLF�DXWKRULWDULDQ�H[SHUW�EDVHG�PHGLFLQH�DQG�EHFRPH�WKH�IXQGDPHQWDO�EDVLV�
for clinical practice
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&RQFOXVLRQ

ΖQ�UHFHQW�\HDUV��ODUJH�5&7V�DQG�PHWD�DQDO\VLV�RI�WKH�H΍HFWLYHQHVV�RI�DFXSXQF-
ture have greatly advanced our knowledge of acupuncture. Increasingly more 
patients worldwide now accept acupuncture treatment. Challenges remain in 
WKH�FRXUVH�RI�HVWDEOLVKLQJ�HYLGHQFH�RQ�DFXSXQFWXUH��

$QG�KDYH�QR�FRQȵLFWV�RI�LQWHUHVW�DQG�QR�ȴQDQFLDO�LQWHUHVWV�UHODWHG�WR�WKH�PDWH-
rial of this manuscript. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��'��.DUDG]RYD��'U��0��7ROHYVND
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'U�0RKDPPHG�7DTHH�$QVDUL

0$.�&ROOHJH�2I�3KDUPDF\

Demonstrate our indigenous medicines that are made by 1000 years old Herbal 
	�$\XUYHGLF�PHGLFLQHV�SUDFWLFLQJ�ȴHOG�LQ�WKH�VSHFWUXP�RI�ȴQGLQJ�UHPHGLHV�IRU�
$VWKPD��7XEHUFXORVLV��&DQFHU�DQG�YDULRXV�RWKHU�DLOPHQWV��

Allopathic practitioners in India are outnumbered by practitioners of traditional 
ΖQGLDQ�PHGLFLQH�DQG�KRPHRSDWK\��7Ζ0+���ZKLFK�LV�XVHG�E\�XS�WR�WZR�WKLUGV�RI�LWV�
SRSXODWLRQ�WR�KHOS�PHHW�SULPDU\�KHDOWK�FDUH�QHHGV��SDUWLFXODUO\�LQ�UXUDO�DUHDV��
ΖQGLD�KDV�DQ�HVWLPDWHG������PLOOLRQ�+Ζ9�LQIHFWHG�SHUVRQV��+RZHYHU��OLWWOH�LV�NQRZQ�
DERXW�7Ζ0+�XVH��VDIHW\�RU�HɝFDF\�LQ�+Ζ9�$Ζ'6�PDQDJHPHQW�LQ�ΖQGLD��ZKLFK�KDV�
one of the largest indigenous medical systems in the world. 

7KH�SXUSRVH�RI�WKLV�UHYLHZ�ZDV�WR�DVVHVV�WKH�TXDOLW\�RI�SHHU�UHYLHZHG��SXEOLVKHG�
literature on TIMH for HIV/AIDS care and treatment. Of 206 original articles re-
YLHZHG�����ODERUDWRU\�VWXGLHV�����FOLQLFDO�VWXGLHV��DQG���SUHYLRXV�UHYLHZV�RI�WKH�
OLWHUDWXUH�ZHUH�LGHQWLȴHG�WKDW�FRYHUHG�DW�OHDVW�RQH�V\VWHP�RI�7Ζ0+��ZKLFK

LQFOXGHV�$\XUYHGD��8QDQL�PHGLFLQH�� 6LGGKD�PHGLFLQH��KRPHRSDWK\�� \RJD�DQG�
QDWXURSDWK\��0RVW� VWXGLHV� H[DPLQHG� HLWKHU� $\XUYHGLF� RU� KRPHRSDWKLF� WUHDW-
PHQWV��2QO\���RI�WKHVH�VWXGLHV�ZHUH�UDQGRPL]HG�FRQWUROOHG�WULDOV��DQG�RQO\����
ZHUH�SXEOLVKHG�LQ�0('/Ζ1(�LQGH[HG�MRXUQDOV��

2YHUDOO��WKH�VWXGLHV�UHSRUWHG�SRVLWLYH�H΍HFWV�DQG�HYHQ�ȊFXUHȋ�DQG�UHYHUVDO�RI�+Ζ9�
LQIHFWLRQ��EXW�IUHTXHQW�PHWKRGRORJLFDO�ȵDZV�FDOO�LQWR�TXHVWLRQ�WKHLU�LQWHUQDO�DQG�
H[WHUQDO�YDOLGLW\��&RPPRQ�UHDVRQV�IRU�SRRU�TXDOLW\�LQFOXGHG�VPDOO�VDPSOH�VL]-
HV��KLJK�GURS�RXW�UDWHV��GHVLJQ�ȵDZV�VXFK�DV�VHOHFWLRQ�RI�LQDSSURSULDWH�RU�ZHDN�
RXWFRPH�PHDVXUHV��ȵDZV�LQ�VWDWLVWLFDO�DQDO\VLV��DQG�UHSRUWLQJ�ȵDZV�VXFK�DV�ODFN�
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RI�GHWDLOV�RQ�SURGXFWV�DQG�WKHLU�VWDQGDUGL]DWLRQ��SRRU�RU�QR�GHVFULSWLRQ�RI�UDQ-
GRPL]DWLRQ��DQG�LQFRPSOHWH�UHSRUWLQJ�RI�VWXG\�UHVXOWV��

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

)5(48(1&<�$1'�7Ζ0Ζ1*�2)�9(1286�$Ζ5�(0%2/Ζ60�Ζ1�7+(�
INFRATENTORIAL OPERATIONS IN SITTING POSITION

6HQQXU�8]XQ��1D]JRO�/RWȴ�1DJKVK��$\VXQ�$QND\�<LOEDV��8ONX�$\SDU

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ�� 9HQRXV� DLU� HPEROLVP� �9$(��� LQWUDRSHUDWLYH� KDHPRG\QDPLF� LQ-
VWDELOLW\��WHQVLRQ�SQHXPRFHSKDOXV��OLQJXDO�RU�ODU\QJHDO�RHGHPD�DUH�DPRQJ�WKH�
most common complications that make the choice of the sitting position con-
troversial in infratentorial operations (1). The aim of this study was to assess the 
incidence and timing of VAE in posterior fossa surgeries in sitting position per-
formed in Hacettepe University. 

0DWHULDOV�DQG�0HWKRGV��7KH�UHFRUGV�RI�����SDWLHQWV�ZKR�XQGHUZHQW�SRVWHULRU�
IRVVD�FUDQLRWRP\� LQ�WKH�VLWWLQJ�SRVLWLRQ�EHWZHHQ�-DQXDU\������DQG�$SULO������
ZHUH�UHYLHZHG�UHWURVSHFWLYHO\��'HPRJUDSKLF�GDWD��SUH��DQG�LQWUDRSHUDWLYH�DUWH-
ULDO�EORRG�JDV�DQDO\VLV��DQDHVWKHWLF�WHFKQLTXH�DQG�LQWUDRSHUDWLYH�KHPRG\QDP-
LF� YDULDEOHV�ZHUH� UHFRUGHG�� 6WDQGDUG�PRQLWRULQJ� LQFOXGHG� HOHFWURFDUGLRJUDP��
LQYDVLYH� DUWHULDO� EORRG� SUHVVXUH�� SXOVH� R[\PHWHU�� FDSQRJUDSK\�� WHPSHUDWXUH��
central venous pressure and urine output. VAE was detected by sudden drop 
in end-tidal CO2�ZKLFK�ZDV�YHULȴHG�E\�VLPXOWDQHRXV�DUWHULDO�EORRG�JDV�DQDO\VLV��

5HVXOWV��9$(�ZDV�VHHQ�LQ�D�WRWDO�RI����SDWLHQWV����������DQG�LW�ZDV�GHWHFWHG�E\�
decreased end-tidal CO2 in all cases. The mean duration of surgeries were 5. 
�s������KRXUV�DQG��������RI�WKH�HPEROL�RFFXUHG�LQ������s������KRXUV�IROORZLQJ�
WKH�ȴUVW�VXUJLFDO�LQFLVLRQ��0HDQ�HQG�WLGDO�&22 value at the time of emboli was 25. 
38±3. 28 mmHg. All patients were hemodynamically stable both at the time of 
diagnosis of VAE and following aspiration of air from the central venous cathe-
WHU��7KHUH�ZDV�QHLWKHU�PRUWDOLW\��QRU�PRUELGLW\�GXH�WR�9$(��

'LVFXVVLRQ��VAE was most frequently seen in the 3rd hour of surgery which co-
LQFLGH�WR�WXPRU�UHVHFWLRQ�LQ�RXU�VWXG\��WKXV�SURSRVLQJ�DQHVWKHVLRORJLVWV�WR�EH�
more cautious about end-tidal CO2 during this period. Precordial doppler ultra-
sonography is the most sensitive non-invasive monitoring device for accurate 
detection of even small VAE which are not clinically relevant. As VAE results in an 
LQFUHDVH�LQ�GHDG�VSDFH�YHQWLODWLRQ��LW�FDXVHV�D�GHFUHDVH�LQ�WKH�OHYHO�RI�HQG�WLGDO�
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CO2������ΖQ�FDVH�RI�DEVHQFH�RI�SUHFRUGLDO�GRSSOHU��FDUHIXO�PRQLWRULQJ�RI�HQG�WLGDO�
CO2 can be considered as a reliable method of early detection of VAE providing 
enough time for aspiration of the air via the central venous catheter with the 
WLS�LQ�WKH�ULJKW�DWULXP��WKXV�SUHYHQWLQJ�IXUWKHU�DLU�SDVVDJH�WR�SXOPRQDU\�DUWHU\��

5HIHUHQFHV���

1. -DJDQQDWKDQ�6��.URYYLGL�+��$QDHVWKHWLF�FRQVLGHUDWLRQV�IRU�SRVWHULRU�IRVVD�VXUJHU\��
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+DFHWWHSH�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

 
ΖQWURGXFWLRQ�� /DERU� SDLQ� FUHDWHV� V\PSDWKHWLF� VWLPXODWLRQ�� LQFUHDVHV� PDWHU-
QDO�R[\JHQ�GHPDQG��FDXVHV�K\SHUYHQWLODWLRQ�OHDGLQJ�WR�PHWDEROLF�DFLGRVLV�DQG�
UHGXFWLRQ�LQ�SODFHQWDO�EORRG�ȵRZ������)RU�WKHVH�UHDVRQV��ODERU�DQDOJHVLD�LV�EH-
FRPLQJ�PRUH�LPSRUWDQW��7KLV�VWXG\�DLPHG�WR�LQYHVWLJDWH�WKH�H΍HFW�RI�GL΍HUHQW�
ODERXU� DQDOJHVLF�PHWKRGV�ZKLFK�ZH�XVH� URXWLQHO\�� HSLGXUDO�� FRPELQHG� VSLQDO�
HSLGXUDO��&6(���DQG�V\VWHPLF�RSLRLG�DQDOJHVLD��WR�WKH�PRWKHU�DQG�IHWXV��

0HWKRGV��Retrospectively 138 parturients who were followed for labor analge-
VLD�����HSLGXUDO�����&6(�����V\VWHPLF�RSLRLG�DQDOJHVLD�� LQ�+DFHWWHSH�8QLYHUVLW\�
)DFXOW\�RI�0HGLFLQH��2EVWHWULFV�DQG�*\QHFRORJ\�'HSDUWPHQW�EHWZHHQ�����������
ZHUH�HQUROOHG�LQ�WKLV�VWXG\��'HPRJUDSKLF�GDWD��DQDOJHVLD�WHFKQLTXH��ODERU�LQIRU-
PDWLRQ��GUXJ� LQIRUPDWLRQ��KHPRG\QDPLF�GDWD��PRGH�RI�GHOLYHU\��SDLQ�DVVHVV-
PHQW��PDWHUQDO�VDWLVIDFWLRQ�DQG�QHRQDWDO�RXWFRPH�LQIRUPDWLRQ�ZHUH�UHFRUGHG��

5HVXOWV��7KH�GXUDWLRQ�RI�ȴUVW��VHFRQG��WKLUG�VWDJHV�RI�ODERXU�DQG�OHQJWK�RI�KRV-
SLWDO�VWD\�GLG�QRW�GL΍HU�EHWZHHQ�WKH�JURXSV��S!��������&6(�DQG�HSLGXUDO�JURXSV�
were divided into subgroups according to the cervical dilatation at the time of 
FDWKHWHU�SODFHPHQW��1HXURD[LDO�DQDOJHVLD�LQLWLDWLRQ�EHIRUH�FHUYLFDO�GLODWDWLRQ�RI�
��FP�ZDV�DVVRFLDWHG�ZLWK� ORQJHU�GXUDWLRQ�RI�ȴUVW�VWDJH��S���������$GGLWLRQDOO\�
UHJDUGOHVV� RI� DQDOJHVLF�PHWKRG�� QXOOLSDULW\�ZDV� IRXQG�DVVRFLDWHG�ZLWK� ORQJHU�
ODERXU�GXUDWLRQ�LQ�FRPSDULVRQ�ZLWK�PXOWLSDULW\��S ��������ΖQVWUXPHQWDO�GHOLYHU\�
and cesarean section (c/s) ratios were comparable between groups (p>0. 05). 
Visual analog scale of pain scores were found higher and maternal satisfaction 
ZDV�IRXQG�ORZHU�LQ�WKH�RSLRLG�JURXS�WKDQ�WKH�RWKHU�JURXSV��S����������7KHUH�ZDV�
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QR�GL΍HUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI� LWFKLQJ��QDXVHD��YRPLWLQJ��FKLOOV�
DQG�EDFN�SDLQ��%XW�VHGDWLRQ�UDWLR�ZDV�VLJQLȴFDQWO\�KLJKHU��S���������DQG�K\SR-
WHQVLRQ�UDWLR�ZDV�ORZHU��S �������LQ�WKH�RSLRLG�JURXS�FRPSDUHG�WR�RWKHU�JURXSV��
7KHUH�ZDV�QR�GL΍HUHQFH�LQ�WHUPV�RI����DQG����PLQ�$SJDU�VFRUHV�EHWZHHQ�HSLGXU-
DO��&6(�DQG�WKH�RSLRLG�JURXSV��S!��������

&RQFOXVLRQ��Regional methods applied for labor analgesia can be used safely 
for both mother and baby without increasing the rate of c/s and instrumental 
GHOLYHU\��(VSHFLDOO\�LQ�WHUPV�RI�SDWLHQW�VDWLVIDFWLRQ��DGYDQWDJHV�RI�UHJLRQDO�PHWK-
ods were found to be higher compared to systemic analgesia. 
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1. -RQHV�/��b2WKPDQ�0��b'RZVZHOO�7��b$OȴUHYLF�=��b*DWHV�6��b1HZEXUQ�0��b-RUGDQ�6��b/DY-
HQGHU�7��b1HLOVRQ�-3��3DLQ�PDQDJHPHQW�IRU�ZRPHQ�LQ�ODERXU��DQ�RYHUYLHZ�RI�V\VWHP-
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THE EFFECT OF INHALED NITRIC OXIDE ON PLATELET 
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��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH��6HOFXN�8QLYHUVLW\�)DFXOW\�
RI�0HGLFLQH��.RQ\D��7XUNH\�� 
��'HSDUWPHQW�RI�&DUGLRYDVFXODU�6XUJHU\��6HOFXN�8QLYHUVLW\�)DFXOW\�RI�
0HGLFLQH��.RQ\D��7XUNH\

ΖQWURGXFWLRQ�DQG�$LP��8VH�RI�LQKDOHG�QLWULF�R[LGH��L12��DV�D�VHOHFWLYH�SXOPR-
nary vasodilator in congenital cardiac surgery has been one of the most signif-
icant pharmacological advances in managing pulmonary hypertension and life 
threatening right ventricular dysfunction and failure. This study aims to assess 
WKH�H΍HFWV�RI�L12�RQ�SRVWRSHUDWLYH�WKURPERF\WH�PRUSKRORJ\�LQ�FKLOGUHQ�XQGHU-
going congenital heart surgery. 

0DWHULDO�DQG�0HWKRGV��$IWHU�(WKLFV�&RPPLWWHH�DSSURYDO��VWXG\�ZDV�FRQGXFWHG�
by retrospectively analyzing the data from 36 patients undergoing atrial septal 
GHIHFW�� YHQWULFXODU� VHSWDO� GHIHFW� FRUUHFWLRQ� VXUJHU\� �$JH�� ������� 3DWLHQWV�ZHUH�
GLYLGHG� LQWR� WZR� JURXSV�� L12�XVHUV� �L12��� Q ���� DQG�QRQ�XVHUV� �L12��� Q �����
3DWLHQWV�ZKR� UHFHLYHG� DQWLFRDJXODQW� WUHDWPHQW� EHIRUH� VXUJHU\�� UH�RSHUDWLRQV�
DQG�HPHUJHQF\�VXUJHU\�ZHUH�H[FOXGHG��$OO�SDWLHQWVȇ�GHPRJUDSKLF�GDWD��SODWHOHW�
FRXQW��3/7���.�X/���PHDQ�SODWHOHW�YROXPH��039���I/���SODWHOHW�GLVWULEXWLRQ�ZLGWK�
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�3':�����*6'���SODWHOHW�FULW��3&7������DQG�SODWHOHW�ODUJH�FHOO�UDWLR��3/&5������ZHUH�
recorded. The following parameters were derived from the blood analysis per-
IRUPHG�DW�SUHRSHUDWLYH��W����HQG�RI�VXUJHU\��W����SRVWRSHUDWLYH���th�K��W���DQG���th 
K��W����5HVXOWV�ZHUH�DQDO\]HG�ZLWK�6WXGHQWV�W�WHVW�DQG�FKL�VTXDUH�WHVW�DV�DSSUR-
SULDWH��S�������ZDV�FRQVLGHUHG�DV�VLJQLȴFDQW��

5HVXOWV��Patients were similar regarding demographic data (p>0. 05). Our study 
revealed that PLT and PCT were decreased in patients with iNO+ compared with 
L12��SDWLHQWV�DW�W���W��DQG�W��WLPHV��S���������039�DQG�3':�ZHUH�KLJKHU�LQ�L12��
than iNO- patients at t2 and t3 times (p<0. 05). PLCR appeared to be similar be-
tween the groups at all times. 

&RQFOXVLRQ��$IWHU�FRQJHQLWDO�KHDUW�VXUJHU\��LPSOHPHQWDWLRQ�RI�L12�LV�DVVRFLDW-
HG�ZLWK�FKDQJH�LQ�3/7��3&7��039�DQG�3':�YDOXHV��7KHVH�SDUDPHWHUV�PD\�D΍HFW�
SRVWRSHUDWLYH�FRPSOLFDWLRQV��&DUHIXO�DVVHVVPHQW�RI�SODWHOHW�PRUSKRORJ\��ZKLFK�
is part of the routine whole blood analysis may serve as a guide for assessing 
WKH�H΍HFWV�RI� L12�RQ�SODWHOHW�PRUSKRORJ\�DQG�IXQFWLRQ�DIWHU�FRQJHQLWDO�KHDUW�
surgery. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

())(&7�2)�67$7Ζ16�21�*/8&26(�0(7$%2/Ζ60�'85Ζ1*�21�
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6H\KDQ�<DáDU��%LOIHU��]OHU

7¾UNL\H�<¾NVHN�ΟKWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD��7¾UNL\H

%DFNJURXQG�DQG�$LP��

Hypercholesterolemia has been well recognized as a risk factor for atherosclero-
sis. Cholesterol lowering agents such as statins reduce cardiovascular morbidi-
W\��6WDWLQV�DUH�WKRXJKW�WR�SRWHQWLDOO\�LPSDLU�JOXFRVH�PHWDEROLVP��LQFUHDVLQJ�JOX-
cose concentrations and insulin resistance. In this study we aimed to investigate 
VWDWLQV�H΍HFWV�RQ�JOXFRVH�KRPHRVWDVLV�LQ�RQ�SXPS�&$%*�SDWLHQWV��

0HWKRGV��

In this observational study we targeted totally 300 on-pump CABG patients. With 
Ζ5%�DSSURYDO�DQG�FRQVHQW��D�WRWDO�RI����FRQVHFXWLYH�RQ�SXPS�&$%*�SDWLHQWV�HQ-
rolled so far. 27 patients were statin non-users and 21 patients were statin us-
HUV��7KH�GHPRJUDSKLF�DQG�RSHUDWLRQDO�GDWD��SUREDEOH�SUHGLFWLYH�IDFWRUV��KLVWRU\�
RI��'0�� LQVXOLQ�DQG�2$'�XVH��K\SHUWHQVLRQ��� LQWUDRSHUDWLYH�DQG�SRVWRSHUDWLYH�
glucose levels and used insulin amounts were recorded. 
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5HVXOWV��

7KHUH�ZHUH�QR�GL΍HUHQFHV� EHWZHHQ� WKH� JURXSV� UHJDUGLQJ�KLVWRU\� RI�'0�DQG�
preoperative insulin and OAD use. Total amount of intraoperative insulin used 
ZDV������s��XQLWV�LQ�WKH�QRQ�VWDWLQ�JURXS�DQG������s�����XQLWV�LQ�WKH�VWDWLQ�JURXS�
(p: 0. 065). Glucose levels were lower in the statin group intraoperatively. First 8 
KRXUV�JOXFRVH�OHYHOV�LQ�WKH�Ζ&8�ZHUH�VWDWLVWLFDOO\�VLJQLȴFDQWO\�KLJKHU�LQ�WKH�VWDWLQ�
JURXS��������s������YV����s������S����������������s������YV�������s������S�����������
7RWDO�DPRXQW�RI�SRVWRSHUDWLYH����KRXUV�LQVXOLQ�XVHG�ZDV������s������8�NJ�LQ�WKH�
QRQ�VWDWLQ�JURXS�DQG�����s������8�NJ�LQ�WKH�VWDWLQ�JURXS��S�����������

'LVFXVVLRQ��

7KH�NH\�ȴQGLQJ�RI�WKLV�VWXG\�LV�WKDW�JOXFRVH�PHWDEROLVP�LV�LPSDLU�LQ�WKH�Ζ&8�DI-
WHU� VXUJHU\� LQ�&$%*�SDWLHQWV�DQG�GL΍HUHQFH�PD\�EHFRPH�FOHDU� LQ� WKLV�SHULRG�
between statin users and non-users. We found that statin users required more 
insulin than non-users in the ICU. More recent studies indicate that statins in-
crease the risk of new-onset diabetes and insulin resistance. However larger 
FOLQLFDO�WULDOV�DUH�QHHGHG�WR�FRQȴUP�ZKHWKHU�VWDWLQV�DUH�DVVRFLDWHG�ZLWK�LQVXOLQ�
resistance during open heart surgery. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

62'Ζ80�+20(267$6Ζ6�$1'�35('Ζ&7Ζ9(�)$&7256�Ζ1�/Ζ9(5�
TRANSPLANTATION

'HPHW�%¸O¾NEDġó��6H\KDQ�<DáDU

7¾UNL\H�<¾NVHN�ΟKWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD��7¾UNL\H

%DFNJURXQG�DQG�$LPV�� Impairment in body water homeostasis and hypona-
tremia are often seen in patients with end-stage liver disease and some studies 
showed high mortality rate in hyponatremic patients after liver transplantation. 
The integration of the serum sodium level into the model for end-stage liver 
disease (MELD) score has been proposed and has been used by some investiga-
tors because it is thought to provide better estimate of perioperative mortality. 
ΖQ�WKLV�VWXG\�ZH�DLPHG�WR�HYDOXDWH�WKH�H΍HFW�RI�VHUXP�VRGLXP�OHYHO�RQ�WKH�RXW-
come in liver transplantation patients. 

Methods: The data of 73 liver transplantation cases of our center were analyzed 
UHWURVSHFWLYHO\��'DWD�FROOHFWLRQ�LQFOXGHG�SDWLHQW�GHPRJUDSKLFV��HWLRORJ\�RI�OLYHU�
GLVHDVH��KLVWRU\�RI�KHSDWLF�HQFHSKDORSDWK\�DQG�KHSDWRUHQDO�V\QGURPH��SUHRS-
HUDWLYH�GLXUHWLFV��VHUXP�VRGLXP�OHYHOV��LQWUDRSHUDWLYH�ȵXLG�LQWHUYHQWLRQV�DQG�DO-
kalizing agents and 1 year mortality. 
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5HVXOWV

Age (y) ����s����

Gender 0�����������
)�����������

Encephalopathy ����������

Etiology
HBV
HCV
Wilson’s Disease
Cryptogenic Cirrhosis
Primary Biliary Cirrhosis
ETOH
Others

����������
���������
�������
�������
��������
��������
���������

Na preoperative 138.2±5.2

Na preanhepatic 138.5±5.1

Na anhepatic �����s���

Na neohepatic �����s���

Na postoperative �����s���

Table 1. Patient Data

1R� VWDWLVWLFDO� GL΍HUHQFHV� ZHUH� IRXQG� LQ� 1D� OHYHOV� UHJDUGLQJ�PRUWDOLW\�� 7KHUH�
were no relation between alkalizing agent (NAHCO3) usage and intraoperative 
or postoperative Na levels. We found correlation between hepatorenal syn-
drome and mortality (p: 0. 000). When we searched mortal patient’s Napreopera-

tive� LQGLYLGXDOO\�ZH�QRWLFHG�WKDW���RI�WKHP�ZHUH�K\SRQDWUHPLF����RI�WKHP�ZHUH�
hypernatremic. 

'LVFXVVLRQ�DQG�&RQFOXVLRQ

Hyponatremia is associated with an increased risk of mortality on liver trans-
SODQWDWLRQ�SDWLHQWV��)XUWKHUPRUH��WKH�UHODWLRQVKLS�EHWZHHQ�K\SHUQDWUHPLD�DQG�
ULVN�RI�PRUWDOLW\�UHPDLQV�XQH[SORUHG��2XU�VPDOO�VL]H�VWXG\�LV� ODFN�WR�VKRZ�LP-
SDLUHG�VRGLXP�KRPHRVWDVLV� �K\SRQDWUHPLD�RU�K\SHUQDWUHPLD��H΍HFWV�RQ�RXW-
FRPH��0XOWLFHQWUDO�ODUJHU�FOLQLFDO�WULDOV�DUH�QHHGHG�WR�FRQȴUP�1D�KRPHRVWDVLV�
H΍HFWV�RQ�RXWFRPHV�LQ�OLYHU�WUDQVSODQWDWLRQ��
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0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

5(75263(&7Ζ9(�5(9Ζ(:�2)�$Ζ5:$<�0$1$*(0(17�
Ζ1�3$7Ζ(176�81'(5*2Ζ1*�&(59Ζ&$/�685*(5<�Ζ1�
1(852685*Ζ&$/�23(5$7Ζ1*�52206

'HPHW�%DġDN��]NDUDJ¸]��ĠHQQXU�8]XQ��)LOL]��]¾PF¾JLO���ON¾�$\SDU

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

%DFNJURXQG��&HUYLFDO�VSLQDO�LQMXU\�LV�VHHQ�DV���������RI�DOO�WUDXPDV�DQG�LV�D�PD-
MRU�FDXVH�RI�PRUELGLW\�DQG�PRUWDOLW\������ΖQ�WKHVH�SDWLHQWV��LQDSSURSULDWH�PDQ-
agement of airways can cause serious neurological damage. Neurological dam-
DJH�FDQ�EH�FDXVHG�E\�PHFKDQLFDO�PRYHPHQWV�DW�WKH�OHYHO�RI�FHUYLFDO�LQVWDELOLW\��
RU�K\SRYHQWLODWLRQ�DQG�K\SR[LD�GXH�WR�PLVXVH�RI�DLUZD\�GHYLFHV��7KH�DLP�RI�WKLV�
study is to investigate the airway management in patients that undergo cervical 
surgery in our hospital. 

0HWKRGV��$IWHU�HWKLFDO�FRPPLWWHH�DSSURYDO�� WKH�ȴOHV�RI� WKH�SDWLHQWV� WKDW�KDG�
cervical surgery by the neurosurgery department of Hacettepe University be-
WZHHQ�WKH�GDWHV�RI��� -DQXDU\����������'HFHPEHU������ZHUH�H[DPLQHG�UHWUR-
VSHFWLYHO\��'DWDV�LQFOXGLQJ�WKH�SDWLHQWVȇ�DJH��JHQGHU��ERG\�PDVV��FRPRUELGLWLHV��
$6$�VFRUHV��0DOODPSDWL�VFRUHV��GLɝFXOW�DLUZD\�KLVWRU\��SUHRSHUDWLYH�DQG�SRVW-
RSHUDWLYH�QHXURORJLF�H[DPLQDWLRQV��PDVN�YHQWLODWLRQ��W\SH�RI�FHUYLFDO�SDWKRORJ\��
PXVFOH�UHOD[DQW�XVHG�LQ�LQGXFWLRQ��SRVLWLRQ�RI�WKH�VXUJHU\��FRPSOLFDWLRQV�ZHUH�
collected from their charts. 

5HVXOWV��Fiberoptic intubation was performed in patients who were operated on 
due to cervical trauma and dislocation. In the patients that had not documented 
FHUYLFDO�WUDXPD�DQG�GLVORFDWLRQ��WKH�SURSRUWLRQV�RI� ODU\QJRVFRS\�DQG�YLGHROD-
U\QJRVFRS\�XVH�ZHUH� WKH� VDPH�� 7KHUH�ZDV�QR� VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�
WKH�W\SHV�RI�PXVFOH�UHOD[DQW�XVHG�DQG�LQWXEDWLRQ�PHWKRGV��ΖQ�DOO�WKH�SDWLHQWV��
SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�QHXURORJLFDO�H[DPLQDWLRQV�ZHUH�FRPSDUHG��ΖQ�
WRWDO����SDWLHQWV�GHYHORS�SRVWRSHUDWLYH�QHXURORJLF�GHWHULRUDWLRQ�EXW�WKHUH�ZDV�
no relation to the airway devices used. 

&RQFOXVLRQ��%DVHG� RQ� WKLV� GDWD��ZH� FRQFOXGHG� WKDW� WKH� DLUZD\�PDQDJHPHQW�
must be both safe enough to protect cervical stability and fast enough not to 
FDXVH�K\SR[LD��ΖI�WKHUH�ZDV�DQ\�GRXEW�RI�FHUYLFDO�LQVWDELOLW\��ȴEHURSWLF�LQWXEDWLRQ�
�DZDNH�RU�XQGHU�DQDHVWKHVLD��PXVW�EH�SUHIHUUHG��ΖI�WKHUH�LV�QRW�HQRXJK�H[SHUL-
HQFH��YLGHRODU\QJRVFRS\�DOVR�FDQ�EH�XVHG��

.H\ZRUGV��FHUYLFDO�LQVWDELOLW\��FHUYLFDO�VXUJHU\��DLUZD\�PDQDJHPHQW
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EUDH�LQ�+XPDQ�&DGDYHUV��Anesthesia and Analgesia���������Ȃ�������
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.RF�=1��8QDO�'1��6D\LQ�0�01��2]NDQ�'1��*XPXV�+1��<DOFLQGDJ�$���+DQFL�7�

1 'HSDUWPHQW�RI�$QDHVWKHVLD��$QNDUD�'LVNDSL�<LOGLULP�%H\D]LW�7UDLQLQJ�
5HVHDUFK�+RVSLWDO��$QNDUD��7XUNH\ 
��'HSDUWPHQW�RI�%LRFKHPLVWU\��$QNDUD�'LVNDSL�<LOGLULP�%H\D]LW�7UDLQLQJ�
5HVHDUFK�+RVSLWDO��$QNDUD��7XUNH\

2EMHFWLYH��7KLV�VWXG\�DLPV�WR�PHDVXUH�WKH�H΍HFWV�RI�GH[PHGHWRPLGLQH�RQ�WRXU-
niquet-induced Ischemia reperfusion Injury with respect to malondialdehide 
�0'$��DQG�WRWDO�DQWLRNVLGDQ�FDSDFLW\��7$&��EORRG�OHYHOV��LQ�SDWLHQVW�XQGHUJRLQJ�
total knee replacement surgery under spinal anesthesia and sedation. 

0HWKRGV��$IWHU�KDYLQJ�REWDLQHG�HWKLFV�FRPPLWWHH�DSSURYDO�����$6$�Ζ�ΖΖΖ�SDWLHQWV�
scheduled for total knee replacement were included in the study under spinal 
DQHVWKHVLD��3DWLHQWV�ZHUH�UDQGRPL]HG�LQWR�WZR�JURXSV�DV�*URXS�'��GH[PHGH-
WRPLGLQH��Q ����DQG�*URXS�.��.HWDPLQH��Q �����%RWK�JURXSV�UHFHLYHG�VSLQDO�DQ-
HVWKHVLD�ZLWK�EXSLYDFDLQH�����������PJ��*URXS�'�UHFHLYHG�GH[PHGHWRPLGLQH����
��PFJ�NJ�ORDGLQJ�GRVH�LQ����PLQXWHV��IROORZHG�E\�D�FRQWLQLRXV�LQIXVLRQ�DW�D�UDWH�
RI�����������PFJ�NJ�K��5DPVH\�6HGDWLRQ�6FDOH��566��DW�OHYHO����ZKHUHDV�*URXS�.�
UHFLHYHG�������1D&O�LQ�DQ�HTXLYDOHQW�YROXPH�DQG�UDWH��ΖQWUD�2SHUDWLYH�+HPRG\-
QDPLFDO�SDUDPHWHUV��SHULSKHULF�R[\JHQ�VDWXUDWLRQ�DQG�VHGDWLRQ�VFRUHV��5DPVH\�
sedation scale (RSS) levels were recorded. Blood samples for MDA and TAK lev-
HOV�ZHUH�REWDLQHG�SULRU�WR�VSLQDO�DQHVWKHVLD��%���DW�RQH�PLQXWH�EHIRUH�WRXUQL-
TXHW�UHOHDVH��Ο���DQG����PLQXWHV�DIWHU�WRXUQLTXHW�UHOHDVH��5���

5HVXOWV��*URXSV�ZHUH�VLPLODU�UHJDUGLQJ�SDWLHQW�GHPRJUDSKLFV��DQHVWKHVLD�VXU-
gical data and tourniquet times. Plasma MDA levels were lower during the reper-
fusion period compared with basal levels in both groups. Groups were similar 
regarding MDA and TAC levels. The plasma TAC level was reduced during isch-
emia and reperfusion periods in Group D and during reperfusion in Group K 
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FRPSDUHG�ZLWK�EDVDO� OHYHOV�� 7KHUH�ZDV�QR�GL΍HUHQFH� IRU�KHPRG\QDPLFDO� SD-
UDPHWHUV�DQG�SHULSKHULF�R[\JHQ�VDWXUDWLRQ�EHWZHHQ�WZR�JURXSV��7KH�VHGDWLRQ�
scores In Group D were higher than in Group K. 

&RQFOXVLRQ��'H[PHGHWRPLGLQH�KDV�QR�H΍HFW�RQ�WRXUQLTXHW�LQGXFHG�LVFKHPLD�
UHSHUIXVLRQ�LQMXU\�ZLWK�UHVSHFW�WR�SODVPD�0'$�DQG�7$&�OHYHOV��LQ�SDWLHQWV�XQ-
dergoing total knee replacement surgery under spinal anaesthsia. 

.H\�:RUGV��'H[PHGHWRPLGLQH��ΖVFKHPLD�UHSHUIXVLRQ�LQMXU\��7RWDO�NQHH�UHSODFH-
PHQW�VXUJHU\��7RXUQLTXHW
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0��2F����%��2F����2��$UXQ����$��'XPDQ����

��'HSDUWPHQW�RI�&DUGLRYDVFXODU�6XUJHU\��6HOFXN�8QLYHUVLW\�)DFXOW\�RI�
0HGLFLQH��.RQ\D��7XUNH\ 
��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH��6HOFXN�8QLYHUVLW\�)DFXOW\�
RI�0HGLFLQH��.RQ\D��7XUNH\

ΖQWURGXFWLRQ� DQG� $LP�� &DURWLG� HQGDUWHUHFWRP\� �&($�� LV� EHQHȴFLDO� IRU� ERWK�
symptomatic and asymptomatic patients with high-grade carotid artery steno-
sis. Near Infrared Spectroscopy (NIRS) based technology can be used to monitor 
cerebral perfusion changes during CEA. We aimed to assess the relation be-
tween changes in NIRS and postoperative neurological complications in patients 
undergoing CEA surgery with carotid artery clamping. 

0DWHULDO�DQG�0HWKRGV��$IWHU�(WKLFV�&RPPLWWHH�DSSURYDO��VWXG\�ZDV�FRQGXFWHG�
by retrospectively analyzing the data from 61 patients undergoing CEA surgery 
with unilateral carotid artery clamping under general anesthesia. Patients were 
divided into four groups according to contralateral carotid artery occlusion lev-
HO� DQG� V\PSWRPDWRORJ\��*URXS�7� �V\PSWRPDWLF�� WRWDO� RFFOXVLRQ�� Q ����� JURXS�
6����V\PSWRPDWLF��RFFOXVLRQ�!�����Q �����JURXS�$6����DV\PSWRPDWLF��RFFOXVLRQ�
!�����Q ����DQG�JURXS�1/��QR�RFFOXVLRQ��Q ����6WDQGDUG�PRQLWRULQJ�DQG�DQHV-
thesia protocol were used for all patients. Bilateral continuous NIRS (rSO2) mon-
itoring was applied during and after surgery and all data were recorded with a 
FRPSXWHU��$�GHFUHDVH�RI�!����IURP�EDVHOLQH�RI�U622�ZHUH�FRQVLGHUHG�VLJQLȴFDQW�
UHGXFWLRQ�LQ�UHJLRQDO�FHUHEUDO�SHUIXVLRQ��&DURWLG�FODPSLQJ�WLPH��DQ\�HSLVRGH�RI�
SRVWRSHUDWLYH�QHXURORJLFDO�GHȴFLW��7Ζ$�DQG�VWURNH�ZHUH�UHFRUGHG��3DWLHQWV�ZKR�
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UHFHLYHG�UH�RSHUDWLRQV�DQG�HPHUJHQF\�VXUJHU\�ZHUH�H[FOXGHG��$OO�SDWLHQWVȇ�GH-
mographic data were recorded. Results were analyzed with Students t test and 
FKL�VTXDUH�WHVW�DV�DSSURSULDWH��S�������ZDV�FRQVLGHUHG�DV�VLJQLȴFDQW��

5HVXOWV�� Patients were similar regarding demographic data (p>0. 05). There 
ZHUH�QR�GL΍HUHQFH�EHWZHHQ� WKH� IRXU�JURXS�UHJDUGLQJ�U622 levels at all times 
�S!��� ����� (VSHFLDOO\�� LQ� FDURWLG� FODPSLQJ�SHULRG� U622 changes were similar in 
DOO�JURXSV��ΖQ�WKH�JURXS�$6����RQO\�RQH�SDWLHQW�U622�OHYHOV�GHFUHDVHG�����IURP�
EDVHOLQH�DQG�H[SHULHQFHG�7Ζ$�DIWHU�VXUJHU\��)ROORZLQJ�WKH�RSHUDWLRQ�WKHUH�ZHUH�
no additional neurological abnormalities in any patient. Carotid clamping time 
was similar between the groups (p>0. 05). 

&RQFOXVLRQ��Our initial results indicate that NIRS monitoring may be is useful 
IRU�LGHQWLI\LQJ�SDWLHQWV�ZKR�ZRXOG�H[SHULHQFH�D�SRVWRSHUDWLYH�QHXURORJLF�GHȴFLW�
after intraoperative cerebral desaturation due to carotid clamping. Routine NIRS 
monitoring may serve as a guide for postoperative complication after CEA. Fur-
ther studies with large group of patients are needed to assess the true value of 
NIRS monitors in patients undergoing CEA. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

3527(&7Ζ9(�())(&7�2)�1(5Ζ80�2/($1'(5�21�7<3(���
DIABETIC RAT HEART ELECTROPHYSIOLOGY

0XUDW�$<$=

6HOFXN�8QLYHUVLW\�0HGLFDO�)DFXOW\��'HSDUWPHQW�RI�%LRSK\VLFV��.RQ\D��
785.(<

Ζ1752'8&7Ζ21�$1'�$Ζ0: Non-insulin-dependent diabetes mellitus (NIDDM) 
(diabetes mellitus type 2) is a metabolic disorder that is characterized by high 
EORRG�JOXFRVH�LQ�WKH�FRQWH[W�RI�LQVXOLQ�UHVLVWDQFH�DQG�RU�UHODWLYH�LQVXOLQ�GHȴFLHQ-
F\��'LDEHWHV�PXVW�WDNH�LWV�SODFH�DORQJVLGH�WKH�RWKHU�PDMRU�ULVN�IDFWRUV��VWURNH��
SHULSKHUDO�DUWHULDO�GLVHDVH��QHSKURSDWK\��UHWLQRSDWK\��DQG�SRVVLEO\�QHXURSDWK\��
DV�LPSRUWDQW�FDXVHV�RI�FDUGLRYDVFXODU�GLVHDVH��&9'���PRUH�VSHFLȴFDOO\�GLDEHWLF�
cardiomyopathy. 

Although the hypolipidemic and hypoglycemic potential of NO have been 
VFUHHQHG��WKHUH�KDYH�EHHQ�QR�UHSRUWV�RQ�WKH�SRVVLEOH�WKHUDSHXWLF�DQG�RU�SUR-
WHFWLYH�H΍HFW�RI�12�RQ�WKH�GLDEHWLF�FDUGLRP\RSDWKLF�FKDQJHV��7KHUHIRUH�FXUUHQW�
VWXG\�DLPV�WR�LQYHVWLJDWH�WKH�SRVVLEOH�UROH�RI�12�GLVWLOODWH������ƉJ������PO�G+�2�
day) on the diabetic cardiomyopathy (both for therapeutic and for protective 
potential). 
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0$7(5Ζ$/�DQG�0(7+2'6: Type 2 diabetes was induced by combination of sin-
gle dose streptozotocin injection (35 mg/kg) and high fat diet for four weeks. 
([SHULPHQWDO�JURXSV�ZHUH�GHVLJQHG�DV�IROORZV��FRQWURO��GLDEHWLF��UHVWRUDWLYH�12�
treated diabetic and protective-NO treated diabetic. Intracellular action poten-
tials (AP) and contractile activities were measured form left ventricular papillary 
PXVFOH�VWULSV�DV�ZHOO�DV�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�RI�KHDUW�WLVVXH�DQG�ELR-
FKHPLFDO�H[DPLQDWLRQV�RI�VHUXP�ZHUH�SHUIRUPHG��

5(68/76: Type 2 diabetes induced AP prolongation was prevented with both 
ZD\V�RI�12�WUHDWPHQWV��0RUHRYHU��WUHDWPHQWV�SURGXFHG�QHDUO\�FRPSOHWH�UHV-
torations of diabetes-induced depressed amplitude and altered kinetics of 
FRQWUDFWLOH�DFWLYLWLHV��ΖQ�SDUDOOHO�WR�HOHFWURSK\VLRORJLFDO�SDUDPHWHUV��ERWK�KLVWR-
SDWKRORJLFDO�DQG�ELRFKHPLFDO�UHVXOWV�LQGLFDWHV�WKH�12�LQGXFHG�EHQHȴFLDO�H΍HFWV�
on the diabetes related alterations. 

&21&/86Ζ21��7KH�FXUUHQW�VWXG\�KDV�IRU�WKH�ȴUVW�WLPH�VKRZQ�WKDW�12�DSSOLFD-
tions for both treatment and protective purposes have promising positive ef-
fects on diabetes induced alterations. The detailed molecular mechanisms of 
WKHVH�SRVLWLYH�H΍HFWV��HLWKHU�RQ�WKH�EDVLV�RI�LRQLF�FXUUHQWV�RU�RQ�WKH�VWUXFWXUDO�
RQHV��QHHG�IXUWKHU�LQYHVWLJDWLRQV��

.(<� :25'6�� 7\SH� ΖΖ� GLDEHWHV�� FDUGLRP\RSDWK\�� 1HULXP� ROHDQGHU�� KHDUW��
electrophysiology. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��%DKDU��©��6H\KDQ�<DáDU

7+(�())(&76�2)�1Ζ56��1($5�Ζ1)5$5('�63(&7526&23<��86(�
21�326723(5$7Ζ9(�($5/<�1(852&2*1Ζ7Ζ9(�)81&7Ζ216�Ζ1�
*(5Ζ$75Ζ&�3$7Ζ(17�*5283�72�81'(5*2�+Ζ3�685*(5<�

$EGXOODK�<DOFLQ��$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�

7XOLQ�*XPXV��$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO 
$\FD�7XED�'XPDQOL�2]FDQ��$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO 
6HUGDU�6XOH\PDQ�&DQ��$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

Ζ1752'8&7Ζ21�$1'�2%-(&7Ζ9(: Postoperative cognitive dysfunction (POCD) 
LV�RQH�RI�WKH�FRPSOLFDWLRQV�NQRZQ�WR�GHYHORS�IROORZLQJ�D�PDMRU�VXUJHU\��SDUWLF-
XODUO\�DPRQJ�JHULDWULF�SDWLHQWV������ΖQ�WKH�SUHVHQW�VWXG\��ZH�DWWHPSWHG�WR�GHWHU-
PLQH�WKH�H΍HFWV�1Ζ56�XVH�LQ�SUHYHQWLRQ�RI�HDUO\�QHXURFRJQLWLYH�G\VIXQFWLRQV�LQ�
geriatric patients to undergo hip surgery under general anesthesia. 
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0$7(5Ζ$/�$1'�0(7+2': 60 patients in ASA I-III risk group to undergo hip sur-
JHU\�XQGHU�JHQHUDO�DQHVWKHVLD�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$OO�VXEMHFWV��ZKR�KDG�
QRW�UHFHLYHG�SUHPHGLFDWLRQ��ZHUH�DGPLQLVWHUHG�QHXURFRJQLWLYH�WHVWV��FRQVLVWLQJ�
of preoperative Montreal Cognitive Assessment (MoCA) Scale and Mini Mental 
Test (MMSE). The subjects were randomly assigned to 2 groups: Group N (to be 
IROORZHG�XS�IRU�U62���Q ����DQG�*URXS�&��&RQWURO�*URXS��Q �����&HUHEUDO�R[LP-
HWHU�PRQLWRU�LQ�*URXS�1�ZDV�REVHUYHG��DQG�WKH�YDOXHV�ZHUH�UHFRUGHG�DW�FHUWDLQ�
LQWHUYDOV� DIWHU�EDVDO� YDOXHV�ZHUH�REWDLQHG��'XULQJ� DQHVWKHVLD� DGPLQLVWUDWLRQ��
ZH�WULHG�WR�NHHS�EDVDO�YDOXHV�RI�U62��RYHU������*URXS�&�ZDV�FRUUHFWHG�XVLQJ�LY�
ȵXLGV�RU�YDVRFRQVWULFWRU�DJHQWV��

5(68/76��7KHUH�ZDV�QR�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�
demographic data. We found a moderate positive correlation between preop-
HUDWLYH�+E� YDOXHV� DQG� FHUHEUDO� U62�� YDOXHV��1R� VWDWLVWLFDOO\� VLJQLȴFDQW� GL΍HU-
HQFH�ZDV�IRXQG�EHWZHHQ�02&$�UHVXOWV��S!�������DQG�006(�YDOXHV��S!��������
RQ�SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�GD\���LQ�*URXS�1��<HW��VWDWLVWLFDOO\�VLJQLȴFDQW�
GL΍HUHQFH�ZDV�IRXQG�EHWZHHQ�02&$�UHVXOWV��S ��������DQG�006(�YDOXHV��S����
001) on preoperative and postoperative day 1 in Group C. Postoperative MOCA 
YDOXHV�ZHUH�VLJQLȴFDQWO\�ORZHU�WKDQ�SUHRSHUDWLYH�02&$�YDOXHV��

'Ζ6&866Ζ21�DQG�&21&/86Ζ21��&HUHEUDO�R[LPHWU\�LV�D�UHOLDEOH�PDUNHU�RI�FH-
UHEUDO�R[\JHQDWLRQ�FKDQJHV�FDXVHG�E\�K\SR[HPLD������ΖW�ZDV�UHSRUWHG�WKDW�SUH-
operative and postoperative cognitive dysfunction is present in geriatric patient 
SRSXODWLRQ�ZLWK�KLS�IUDFWXUH��DQG�WKLV�LV�FRUUHODWHG�ZLWK�ORZ�FHUHEUDO�R[LPHWU\�
values (3). The fact that the study group in our study had lower postoperative 
neurocognitive dysfunction compared to control group demonstrates the im-
portance of cerebral monitoring conducted during preoperative period. 

ΖQ�FRQFOXVLRQ��ZH�EHOLHYH�WKDW�XVH�RI�FHUHEUDO�R[LPHWU\�SHURSHUDWLYHO\� LQ�JHUL-
atric patients to undergo hip surgery is important in terms of preservation of 
cognitive functions. 

1. $QHVWKHVLRORJ\����������������S���������

2. -�1HXURVXUJ�$QHVWKHVLRO�������2FW���������������

3. 2SHQ�2UWKRS�-�����������S���������
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0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

$1(67+(6Ζ$�(;3(5Ζ(1&(6�)25�/$6(5�$Ζ5:$<�685*(5<

*RNFHQ�.XOWXURJOX��'HU\D�2]NDQ��%XVUD�6ROJXQ�<RUXOPD]ODU��-XOLGH�(UJLO��
$VOL�'RQPH]

'HSDUWPHQW�RI�$QDHVWHVLRORJ\�DQG�5HDQLPDWLRQ�� 
'óġNDSó�<óOGóUóP�%H\D]óW�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD

Ζ1752'8&7Ζ21���%$&.*5281'

7KH�ODVHU�WHFKQRORJ\�XVHG�LQ�PDQ\�DUHDV�WRGD\��DOVR�KDV�D�ZLGH�UDQJH�RI�DSSOL-
FDWLRQV�LQ�WKH�PHGLFDO�ȴHOG��(VSHFLDOO\�LQ�VXUJHU\��WKH�DGYDQWDJH�RI�PLFURVFRSLF�
LQFLVLRQ��PDLQWDLQLQJ�JRRG�KHPRVWDVLV��SURYLGLQJ�VXUJLFDO�VLWH�ZLWKRXW�EOHHGLQJ�
and less postoperative pain are a great advantage for the patient and surgeon. 
ΖQ�WKLV�FDVH�UHSRUW��ZH�KDYH�GLVFXVVHG�WKH�DQHVWKHVLD�PDQDJHPHQW��FRPSOLFD-
WLRQV��SRVVLEOH�SUREOHPV�DQG�SUHYHQWLYH�PHDVXUHV�LQ�SDWLHQWV�XQGHUJRLQJ�ODVHU�
VXUJHU\�DW�GHSDUWPHQW�RI�(DU�1RVH�7KURDW��(17��VXUJHU\��'óġNDSó�<óOGóUóP�%H\D]óW�
Training and Research Hospital. 

CASE 

6902 patients were operated in 5 operating theatres of ENT surgery between the 
\HDUV������WR�������7RWDO����SDWLHQWV�ZHUH�RSHUDWHG�ZLWK�ODVHU�VXUJHU\��$PRQJ�
WKHP����SDWLHQWV�ZHUH�XQGHUZHQW�VXEJORWWLN�WXPRU�UHVHFWLRQ�����SDWLHQWV�ZHUH�
DSSOLHG�FRUGHFWRPLD�����SDWLHQWV�ZHUH�GLODWHG�VXEJORWWLF�VWHQRVLV�DQG�ODULQJHDO�
ZHE�H[LFLRQ��7KH�ȴYH�SDWLHQWV�PDQDJHG�ZLWK�KLJK�IUHTXHQF\�MHW�YHQWLODWLRQ�DQG�
the 21patients that 11 of them were pediatric group applied apneic ventilation 
IRU�ODVHU�VXUJHU\��$Q\�FRPSOLFDWLRQV�VXFK�DV�K\SR[LD��K\SHUFDSQLD��DWHOHFWDVLV��
SQHXPRWKRUD[��SQHXPRPHGLDVWLQXP�DQG�EXUQV�RQ�WKH�DLUOLQH�GLG�QRW�RFFXU��

5(68/76���'Ζ6&866Ζ21

Sharing the airway with surgeon in laser surgery may complicate airway control 
for anesthetist. Thus the cooperation between the surgical team and the anes-
thesiologist is especially essential for the laser surgeries. It is important to en-
VXUH�DGHTXDWH�GHSWK�RI�DQHVWKHVLD��DGHTXDWH�R[\JHQDWLRQ��HOLPLQDWLRQ�RI�&2���
PDLQWDLQLQJ� VSHFLȴF� PRQLWRULQJ� �WUDQVFXWDQHRXV� EORRG� JDV� PRQLWRULQJ��� DQG�
DSSO\LQJ�VSHFLȴF�YHQWLODWLRQ� WHFQLTXHV�VXFK�DV� �KLJK� IUHTXHQF\� MHW�YHQWLODWLRQ��
apneic ventilation) at anesthesia management for laser airway surgery. Anes-
WKHWLVWV�VKRXOG�DOZD\V�EH�SUHSDUHG�IRU�DLUZD\�ȴUH��
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0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

86(�2)�68*$00$'(;�Ζ1�'(3$570(17�2)�$1$(67(6Ζ2/2*<�
$1'�5($1Ζ0$7Ζ21��'ΖĠ.$3Ζ�<Ζ/'Ζ5Ζ0�%(<$=Ζ7�75$Ζ1Ζ1*�
AND RESEARCH HOSPITAL

%XVUD�<RUXOPD]ODU�6ROJXQ��*RNFHQ�.XOWXURJOX��-XOLGH�(UJLO��'HU\D�2]NDQ��
0HKPHW�0XUDW�6D\LQ

'HSDUWPHQW�RI�$QDHVWHVLRORJ\�DQG�5HDQLPDWLRQ�� 
'óġNDSó�<óOGóUóP�%H\D]óW�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD

Ζ1752'8&7Ζ21���%$&.*5281'

6XJDPPDGH[�LV�D�QHZ�DJHQW�GLUHFWO\�OLQNHG�WR�QHXURPXVFXODU�EORFNLQJ�DJHQWV�
and is manufactured as an alternative to anticholinesterase drugs. It is popular 
LQ�DQHVWKHVLD�SUDFWLFH�EHFDXVH�RI�LWȇV�IDVW�DFWLQJ�DQG�VDIH�SURȴOH��As a new agent 
LQ�DQHVWKHVLD�SUDFWLFH��ZH�SODQQHG�D�VXUYH\�RQ�FRQVXPSWLRQ�RI�VXJDPPDGH[�LQ�
daily practice. 

0$7(5Ζ$/�DQG�0(7+2'6

The study was conducted on 58 members of Anesthesia and Reanimation clin-
LF�RI�'óġNDSó�<óOGóUóP�%H\D]óW�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��Participants were 
DVNHG����TXHVWLRQV��HQTXLULQJ�DERXW�WKHLU�SUDFWLFH�LQ�WKH�XVH�RI�VXJDPPDGH[��
'HPRJUDSKLF�GDWD��IUHTXHQF\�RI�VXJDPPDGH[�FRQVXPSWLRQ��FOLQLFDO�VLWXDWLRQV�
ZKHUH�LW�LV�SUHIHUUHG�RU�QRW��DQG�VLGH�H΍HFWV�RI�VXJDPPDGH[�ZHUH�DVNHG�LQ�WKH�
survey. 

5(68/76

5HVSRQVHV�ZHUH�FROOHFWHG�IURP�DOO�RYHU�DQHVWKHVLD�JURXSV��6XJDPPDGH[�ZHUH�
PRVW�FRPPRQO\�XVHG�LQ�(DU�1RVH�DQG�7KURDW��(17��FOLQLF������UHVSHFWLYHO\�����
������RI�SDUWLFLSDQWV�ȆVRPHWLPHVȇ�ZHUH�XVLQJ�VXJDPPDGH[�LQ�DGXOW�SDWLHQWV�ZKR�
ZHUH�RSHUDWHG�HOHFWLYHO\��ΖW�ZHUH�XVHG�PRVW�LQ�FDVH�RI�ȆFDQQRW�YHQWLODWLRQ�FDQQRW�
LQWXEDWLRQȇ����������)URP�WKHUH�VSRQGHQWV���������GLGQȇW�ZDQW�WR�XVH�IRU�VXJDP-
PDGH[�LV�DQ�H[SHQVLYH�DJHQW�DQG�KDOI�RI�WKH�JURXS�VWDWHG�WKH�PRVW�LPSRUWDQW�
GLVDGYDQWDJH�RI�VXJDPPDGH[�ZDV�ȆWR�EH�H[SHQVLYHȇ��+DOI�RI�WKH�SDUWLFLSDQWV�GLG�
QRW�NQRZ�WKH�VLGH�H΍HFWV�RI�VXJDPPDGH[�DQG��������IURP�WKH�UHVSRQGHQWV�KDG�
QRW�ZLWQHVVHG�VXJDPPDGH[�VLGH�H΍HFWV�DQG�DOVR�EHOLHYHG�WKDW�VXJDPPDGH[�LV�
safer than other anticholinesterase agents. 

&21&/86Ζ216

$FFRUGLQJ�WR�WKH�VXUYH\�VXJDPPDGH[�LV�PRVWO\�SUHIHUUHG�LQ�(17�FOLQLF�DQG�HV-
SHFLDOO\� LQ� ȆFDQQRW� LQWXEDWH�Ȃ�FDQQRW�YHQWLODWH� Ȇ� VLWXDWLRQ��$OWKRXJK�VXJDPPD-
GH[�LV�DQ�H[SHQVLYH�DJHQW��LWȇV�EHOLHYHG�WR�EH�VXSHULRU�WKDQ�RWKHU�FKROLQHVWHUDVH�
inhibitors. 



295

Orthopedic Anaesthesia and Intensive Care

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

.12:/('*(�2)�3$7Ζ(176�$%287�$1(67+(7Ζ676��$�&5266�
6(&7Ζ21$/�678'<�)520�785.(<

.HVLPFL�(OYLQ
1��(UNóOó©�(]Jó1��7DġWDQ�6HUNDQ1���]W¾UN�/HYHQW���*¾P¾ġ�
7XOóQ1��$NVR\�0XVWDID���.DQEDN�2UKDQ1

1$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�&OLQLF��$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��%LONHQW��$QNDUD��785.(<�� 
�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ�&OLQLF��<óOGóUóP�%H\D]óW�8QLYHUVLW\��
)DFXOW\�RI�0HGLFLQH��$QNDUD��785.(<��

%DFNJURXQG��

It is important for anesthetists to establish an instructive and revealing relation-
VKLS�ZLWK�SDWLHQWV�� LQ�RUGHU� WR� FRPEDW� WKHLU� IHDUV�DQG� WR�SURYLGH�ZKROHVRPH�
SHULRSHUDWLYH� SHULRG�� +RZHYHU�� SDWLHQWV�PRVWO\� GRQȇW�PHHW� WKHLU� DQHVWKHWLVWV�
before operation and learn from other health care professionals necessarily (1). 

This cross-sectional study was planned to assess the perception of Turkish pa-
tients toward anesthetists at a teaching hospital in Ankara. 

0HWKRGV

A survey designed to evaluate patients’ knowledge and preferences toward 
DQHVWKHWLVWV�ZDV�FRPSOHWHG�E\������SDWLHQWV�DWWHQGLQJ�SUHDQHVWKHWLF�HYDOXD-
tion clinic at a teaching hospital. 

5HVXOWV

$�WRWDO�RI������SDWLHQWV�ZHUH�HQUROOHG��KRZHYHU��������GLGQȇW�FRPSOHWH�WKH�VXU-
YH\��$PRQJ������SDWLHQWV��������ZHUH� LOOLWHUDWH��:KHQ�UHYLHZHG� LQ�WKH�DVSHFW�
RI�SULRU�DQHVWKHWLF�H[SHULHQFH��LW�ZDV�IRXQG�WR�EH���������2I�DOO�SDWLHQWV��������
knew that an anesthetist was a medical doctor specialized in anesthesia. Only 
�������WROG� WKDW�DQ�DQHVWKHWLVW�ZDV�DOVR� LQ�FKDUJH�RI� LQWHQVLYH�FDUH�XQLW��7KH�
most feared issue about anesthetical issues was not waking up after operation 
����������0RVW�SDWLHQWV����������GLGQȇW�ȴQG�DQHVWKHWLVWV�DV�H[SODQDWRU\�DQG�ZDQW-
ed to get more information from the anesthetists. 

&RQFOXVLRQ

The available data from this study suggest that there has been a favorable de-
velopment in the public largely about the role of an anesthetist. For position of 
RXU� VSHFLDOW\��EHVLGHV�RXU�HGXFDWLRQDO�H΍RUW�� DQ� LPSRUWDQW� WDVN� IDOOV� WR�RWKHU�
SUDFWLWLRQHUV��DV�ZHOO��GXH�WR�WKH�OLPLWHG�WLPH�ZH�VSHQG�IRU�FRPPXQLFDWLQJ�ZLWK�
SDWLHQWV������7KXV��ZH�VKRXOG�JLYH�LPSRUWDQFH�LQ�VSUHDG�RI�ODUJH�VFDOHG�VWXGLHV�
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DERXW� DQHVWKHVLD� DQG� DQHVWKHWLVWV�� QRW� RQO\� LQ� WKH� SXEOLF�� EXW� LQ� WKH� FXUUHQW�
KHDOWK�FDUH�HQYLURQPHQW��DOVR��

.H\�ZRUGV��DQHVWKHWLVW��LQIRUPDWLRQ��SXEOLF��PHGLFDO�FRPPXQLW\
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thesia: patients’ knowledge of anesthesiologist roles and information desired in the 
SUHRSHUDWLYH�YLVLW��-�&OLQ�$QHVWK��������������������

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

&$1�21'$16(7521�%(�86('�Ζ1�7+(�75($70(17�2)�
68%'85$/�%/2&."

+¾VH\LQ�8ODġ�3óQDU����PHU�.DUDFD���)Dȴ�'RáDQ���ΟVDN�$NóOOLRJOX�

�%DVNHQW�8QLYHUVLW\�.RQ\D�5HVHDUFK�&HQWHU�$QHVWKHVLRORJ\�'HSDUWPHQW 
�%DVNHQW�8QLYHUVLW\�.RQ\D�5HVHDUFK�&HQWHU�3HGLDWULF�6XUJHU\�
'HSDUWPHQW

$V�ZLWK�RWKHU�QHXURD[LDO�WHFKQLTXHV��VXEGXUDO�EORFN�FDQ�DOVR�RFFXU�DVVRFLDWHG�
ZLWK�FDXGDO�DQHVWKHVLD��+RZHYHU��WKHUH�DUH�QR�FOHDU�JXLGHOLQHV�LQ�WKH�WUHDWPHQW�
of subdural block (1). This report presents a pediatric case with subdural block 
that showed rapid recovery after i. v. ondansetron administration. 

&DVH�5HSRUW

A 6-year-old healthy boy weighing 20 kg was taken to the operating theatre for 
FLUFXPFLVLRQ��$IWHU�JHQHUDO�DQHVWKHVLD�LQGXFWLRQ��FDXGDO�DQDOJHVLD�ZLWK�EXSLYD-
FDLQH����PJ����PJ�NJ��GLOXWHG�ZLWK����PO�VHUXP�SK\VLRORJLF�ZDV�DGPLQLVWHUHG�
in 1-minute period after negative aspiration. At the end of the operation that 
ODVWHG� IRU� D�GXUDWLRQ�RI� ���PLQXWHV�� WKH�SDWLHQW�GLG�QRW�KDYH� UHVSLUDWLRQ�EXW�
had pupil dilatation and unconsciousness despite discontinuation of inhalation 
anesthetics for which the patient was thought to have subdural block. At 20 
PLQXWHV�DIWHU�FRPSOHWLRQ�RI�VXUJHU\�� L��Y��RQGDQVHWURQ���PJ�������PJ�NJ��ZDV�
DGPLQLVWHUHG��DQG�WKH�SDWLHQW�DFKLHYHG�VSRQWDQHRXV�UHVSLUDWLRQ��QRUPDO�SXSLO�
diameters and regained consciousness within 2 minutes after administration. 
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'LVFXVVLRQ

The patients developing accidental subdural block must be closely monitored 
and cardiovascular as well as respiratory support must be provided if sensorial 
block develops (1). We administered 5-HT3 antagonist ondansetron i. v. due to 
VWXGLHV�E\�0RZDȴ�HW�DO�������ZKR�UHSRUWHG�WKH�XVH�RI�JUDQLVHWURQ�DFFHOHUDWHG�UH-
YHUVDO�RI�VHQVRULDO�EORFN�GHYHORSLQJ�GXULQJ�VSLQDO�DQHVWKHVLD�ZLWK�EXSLYDFDLQH��
and Fassoulaki et al. (3) who reported the use of ondansetron antagonized the 
H΍HFWV�RI�VHQVRULDO�EORFN�GXULQJ�VSLQDO�DQHVWKHVLD�ZLWK�OLGRFDLQH��2XU�DLP�ZDV�WR�
UDSLGO\�UHYHUVH�VXEGXUDO�EORFN��$SSUR[LPDWHO\���PLQXWHV�DIWHU�GUXJ�DGPLQLVWUD-
WLRQ��WKH�SDWLHQW�DFKLHYHG�VSRQWDQHRXV�UHVSLUDWLRQ�XQH[SHFWHGO\�DQG�VXGGHQO\��
pupil dilation disappeared and the patient showed complete recovery. It is dif-
ȴFXOW�WR�H[SODLQ�WKH�PHFKDQLVPV�RI�WKHVH�DFWLRQV��KRZHYHU�GHVFHQGLQJ�VHURWR-
nergic system at the level of spinal cord has antinociceptive properties as noted 
LQ�WKH�OLWHUDWXUH��6\VWHPLF�DGPLQLVWUDWLRQ�RI�RQGDQVWHURQ�LV�FRQVLGHUHG�WR�D΍HFW�
WKHVH�PHFKDQLVPV��ΖW�LV�FHUWDLQO\�YHU\�GLɝFXOW�WR�SHUIRUP�FRQWUROOHG�VWXGLHV�RQ�
WKLV�VXEMHFW��KRZHYHU��WKH�ȴQGLQJV�RI�WKLV�FDVH�DUH�YHU\�LQWHUHVWLQJ�DQG�D�VLQJOH�
dose i. v. onsansetron can be attempted in such patients. 

5HIHUHQFHV�

1. $JDUZDO�'��0RKWD�0��7\DJL�$��6HWKL�$.��6XEGXUDO�EORFN�DQG�WKH�DQDHVWKHWLVW��$Q-
DHVWK�ΖQWHQVLYH�&DUH����������������

2. 0RZDȴ�+$��$UDE�6$��ΖVPDLO�6$��$O�*KDPGL�$��7KH�H΍HFWV�RI�LQWUDYHQRXV�JUDQLVHWURQ�
on the sensory and motor blockade produced by intrathecal bupivacaine. Anesth 
$QDOJ������������������

3. )DVVRXODNL�$��0HOHPHQL�$�� =RWRX�0�� 6DUDQWRSRXORV�&�� 6\VWHPLF�RQGDQVHWURQ�DQ-
WDJRQL]HV�WKH�VHQVRU\�EORFN�SURGXFHG�E\�LQWUDWKHFDO�OLGRFDLQH��$QHVWK�$QDOJ�������
100: 1817-21

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

60$573+21(�86(�2)�$1(67+(6Ζ$�3529Ζ'(56�'85Ζ1*�
ANESTHETISED PATIENT CARE 

'U��b+¾VH\LQ�8ODġ�3Ζ1$5��'U���PHU�.DUDFD��'U��5Dȴ�'RáDQ��'U���PP¾�0LQH�
.RQXN

%DVNHQW�8QLYHUVLW\�.RQ\D�5HVHDUFK�&HQWHU�$QHVWKHVLRORJ\�'HSDUWPHQW

2EMHFWLYH��Smartphones are being used in many areas of anesthesia practice. 
Concerns about the use of smartphones in the operating room for non-medi-
FDO�SXUSRVHV��KRZHYHU��LV�LQFUHDVLQJ�LQ�HGLWRULDO�DUWLFOHV��:H�WU\�WR�OHDUQ�DERXW�
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their smartphone use habits and views of anesthesia providers in this survey. 
0DWHULDOV�DQG�PHWKRGV��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�DERXW�WKHLU�
smartphone usage habits during anesthesia care send to anesthesia providers. 
5HVXOWV��955 participants answered our survey interval between November-De-
FHPEHU� ������ ���� ��� RI� UHVSRQGHQWV� UHJXODUO\� XVH� VPDUWSKRQHV� GXULQJ� WKH�
DQHVWKHWLVHG�SDWLHQW�FDUH��3KRQH�FDOOV�����������PHVVDJLQJ�����������VRFLDO�PHGLD�
����������VXUȴQJ�WKH�LQWHUQHW����������DUH�WKH�PRVW�FRPPRQ�SXUSRVHV��UHVSHF-
WLYHO\��%XW��WKH�TXHVWLRQ�ZKHWKHU�VPDUWSKRQHV�ZHUH�XVHG�GXULQJ�FULWLFDO�VWDJHV�
RI�DQHVWKHVLD�ZDV�UHSOLHG�DV�HLWKHU�ȊQHYHUȋ�RU�ȊVHOGRPȋ������������0RVW�RI�WKH�
UHVSRQGHQWV����������VWDWHG�WKDW�WKH\�QHYHU�GLVWUDFWHG�EHFDXVH�RI�VPDUWSKRQH�
XVH��+RZHYHU��WKH�SURSRUWLRQ�RI�FROOHDJXHV�HQFRXQWHUHG�VXFK�D�GLVWUDFWLRQ��Ȋ�Ζ�
KDYH�QHYHU�PHW�Ȋ�UDWH�RI�WKRVH�IDOOHQ�WR����������DQG�DW�D�UDWH�RI��������DV�ȊΖȇYH�
KDG�PRUH�WKDQ���WLPHV�Ȋ�WKH\�UHSOLHG��'LVFXVVLRQ�&RQFOXVLRQ��According to the 
results of the survey as smartphones often are used in the operating room for 
QRQ�PHGLFDO�SXUSRVHV��HYLGHQFH�EDVHG�GDWD�ZLOO� UHTXLUH� WKH�UHVWULFWLRQ�RI� WKH�
use of smartphones is not yet available. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

6('$7Ζ21�35$&7Ζ&(�$'0Ζ1Ζ67(5('�2876Ζ'(�2)�7+(�
23(5$7Ζ1*�7+($75(�%<�121�$1(67+(6Ζ2/2*Ζ676

%$<5$0�6HOPD
��$1.$<�<Ζ/%$Ġ�$\VXQ
��%�<�.$..8Ġ�%HUNHP
��$.�$�
%DġDN
��&$1%$<��]J¾U
��.$5$*�=�$��+HYHV


+DFHWWHSH�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ�� Sedation and analgesia are commonly applied by non-anesthe-
siologists during various minimally invasive diagnostic and therapeutic proce-
dures with technological and pharmacological improvements. American Society 
of Anesthesiologists (ASA) has developed a guideline to minimalize associated 
complications during these procedures1. The aim of this study was to evaluate 
the sedation practice by non-anesthesiologists in our hospital using a question-
QDLUH�LQ�RUGHU�WR�H[HPSOLI\�WKH�VLWXDWLRQ�LQ�7XUNH\��

0HWKRGV��Data was collected via a questionnaire conducted to 100 non-anes-
thesiologist residents applying sedation and analgesia in their routine practice. 
The questionnaire included information about pre-procedure patient evalua-
WLRQ��IDVWLQJ�SHULRG��PRQLWRULQJ��GUXJV�XVHG��UHFRUGLQJ�RI�VHGDWLRQ��DYDLODELOLW\�
RI�HPHUJHQF\�HTXLSPHQW��IROORZ�XS�SURFHGXUH�GXULQJ�UHFRYHU\��FRPSOLFDWLRQV�
and training of personnel in basic and advanced life support. 



299

Orthopedic Anaesthesia and Intensive Care

5HVXOWV��0DMRULW\�RI�WKH�SURFHGXUHV�ZHUH�DSSOLHG�LQ�ZDUGV��LQWHQVLYH�FDUH�XQLWV�
DQG�FDUGLDF�FDWKHWHUL]DWLRQ�ODERUDWRULHV��0LGD]RODP��RSLRLGV�DQG�SURSRIRO�ZHUH�
WKH�PRVW�FRPPRQO\�XVHG�VHGDWLYH�DQG�DQDOJHVLF�GUXJV��7KLUW\�ȴYH�SHUFHQW�RI�WKH�
participants didn’t have any sedation protocols in their departments. Before the 
VHGDWLRQ������RI�SDUWLFLSDQWV�GLGQȇW�UHFRPPHQG�IDVWLQJ��7KH� OHDVW�PRQLWRULQJ�
UDWLR�GXULQJ�WKH�SURFHGXUH�ZDV�LQ�SHGLDWULFV�GHSDUWPHQW�����������7KH�KLJKHVW�
ratio of presence of a recovery room with the capability of monitored care was 
LQ�FDUGLRORJ\�GHSDUWPHQW�ZLWK���������2YHUDOO� LQFLGHQFH�RI�IDFLQJ�DW� OHDVW�RQH�
FRPSOLFDWLRQ�ZDV�����DQG�WKHUH�ZDV�QR�VLJQLȴFDQW�GL΍HUHQFH�EHWZHHQ�GHSDUW-
PHQWV�LQ�WHUPV�RI�FRPSOLFDWLRQ�UDWLR��+\SR[LD��K\SRWHQVLRQ�DQG�SURORQJHG�VH-
GDWLRQ�ZHUH�PRVW�FRPPRQO\�VHHQ�FRPSOLFDWLRQV��$OWKRXJK�����RI�SDUWLFLSDQWV�
KDG�D�FHUWLȴFDWH�RI�EDVLF�OLIH�VXSSRUW�SURYLGHU��WKH�UDWLR�RI�KDYLQJ�D�FHUWLȴFDWH�RI�
DGYDQFHG�OLIH�VXSSRUW�SURYLGHU�GHFUHDVHG�WR������

&RQFOXVLRQ��Major safety issues to be improved during sedation applied by 
non-anesthesiologists in our hospital seem to be selecting appropriate patients 
E\� SUH�SURFHGXUDO� HYDOXDWLRQ�� UHFRUG� NHHSLQJ�� HVWDEOLVKLQJ� DSSURSULDWH� VHGD-
WLRQ�SURWRFROV�DQG�WUDLQLQJ��ΖQ�7XUNH\��WKHUH�LVQȇW�DQ\�HGXFDWLRQDO�SURJUDP�IRU�
non-anesthesiologist doctors administering sedation. We suggest that each hos-
pital should develop their own policy for sedation protocols at least guarantee-
LQJ�WKH�TXDOLȴFDWLRQ�RI�GRFWRUV�DGPLQLVWHULQJ�VHGDWLRQ�LQ�DGYDQFHG�OLIH�VXSSRUW��

5HIHUHQFHV��

1. American Society of Anesthesiologists Task Force on Sedation and Analgesia by 
1RQ�$QHVWKHVLRORJLVWV�� HW� DO�� 3UDFWLFH� JXLGHOLQHV� IRU� VHGDWLRQ� DQG� DQDOJHVLD� E\�
QRQ�DQHVWKHVLRORJLVWV��$QHVWKHVLRORJ\���������������������

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

$66(60(17�2)�7+(�3$7Ζ(176�:Ζ7+�0257$/Ζ7<�$)7(5�(5&3�

1XUWHQ�%DNDQ��*¾OġDK�.DUD¸UHQ��ĠHQD\�*¸NVX�7RPUXN��0HKPHW�(UGHP�
$N©D\��$KPHW�<óOGóUóP��6HPUD�<DQóN

ERCP is a high quality but invasive procedure performed for diagnosis and treat-
PHQW�RI�ELOLDU\�WUDFW��SDQFUHDWLF�WUDFW�DQG�SHULDPSXOODU\�UHJLRQ�GLVHDVHV��6HYHUH�
SDLQ��K\SHUWHQVLRQ��K\SRWHQVLRQ��EUDG\FDUGLD��GHVDWXUDWLRQ��DEGRPLQDO�GLVFRP-
IRUW��GL]]LQHVV�DUH�DGYHUVH�HYHQWV�WKDW�FDQ�EH�VHHQ�GXULQJ�WKH�SURFHGXUH��EH-
VLGH�WKLV��VHYHUH�FDUGLRYDVFXODU�FRPSOLFDWLRQV��G\VUK\WKPLDV��FDUGLDF�DUUHVW�bDUH�
PRUH� OLNHO\� WR� RFFXU� LQ� SDWLHQWV�ZKR� DUH� DOUHDG\� VHYHUHO\� LOO� �$6$!ΖΖΖ�� EHVLGHV�
DFXWH�FKRODQJLWLV��LQ�WKRVH�ZLWK�VXEVWDQWLDO�FRPRUELGLWLHV����5LVN�IDFWRUV�IRU�FDU-
diopulmonary complications include known or unsuspected premorbid condi-
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WLRQV��DQG�SUREOHPV�UHODWHG�WR�DQ[LHW\��DQG�LQVXɝFLHQW�DQDOJHVLD��7R�IDFLOLWDWH�
WKH�VXUJHRQȇV�ZRUN��WR�HQVXUH�SDWLHQW�VDIHW\�DQG�FRPIRUW��SDWLHQWV�QHHG�WR�EH�
sedated and followed closely with monitorisation (1). 

0HWKRG�

6WDQGDUG�PRQLWRUDWLRQ�DQG�VHGRDQDOJHVLD�SURWRFRO��GRUPLFXP������PJNJ��IHQ-
WDQ\O��PFJNJ��SURSRIRO��PJNJ�EROXV�LQWHUPLWWHQW�bLV�XVHG�IRU������(5&3�SUR-
cedure from 2011. 10 patients had complications during procedure and inter-
QDOL]H�DW�Ζ&8����RI�WKHP����������KDG�GLHG��$YHUDJH�$6$�VFRUH�RI�SDWLHQWV�ZKR�
KDG�EHHQ�ORVW�ZDV�������DQG�������ZKR�VXUYLYHG��&KDUOVRQ�&RPRUELGLW\�ΖQGH[����
�����������7DEOR�����

'LVFXVVLRQ�

The causes of death in all of the reported series cover the spectrum of common-
HVW� FRPSOLFDWLRQV� UHVXOWLQJ� IURP� SDQFUHDWLWLV�� EOHHGLQJ�� SHUIRUDWLRQ�� LQIHFWLRQ�
�VHSVLV���DQG�FDUGLRSXOPRQDU\�HYHQWV��P\RFDUGLDO�LQIDUFWLRQ��FDUGLDF�G\VUK\WK-
PLD��� ΖQ����VHOHFWHG�VXUYH\V�� LQYROYLQJ���������SDWLHQWV��FDUGLRYDVFXODU�DQG�RU�
DQDOJHVLD�UHODWHG�FRPSOLFDWLRQV�DPRXQWHG�WR���������������ZLWK���IDWDOLWLHV�����
����������

&RQFOXVLRQ��

ERCP remains the endoscopic procedure that carries a high risk for morbidity 
and mortality. Complications continue to occur at a relatively consistent rate. 
The majority of events are of mild-to-moderate severity. Therefore ERCP proce-
dures should be applied under sedation and / or analgesia and must be closely 
monitored with the methods of monitoring of patients. 

5HIHUHQFHV��

1. 7XUN�-�$QDHVWK�5HDQLP���������������b������

2. *DVWURLQWHVW�(QGRVF������������������
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Patient 1 Patient 2 Patient 3 3DWLHQW�� Patient 5 Patient 6 Patient 7

BMI 29 33 30 �� 31 19 ��

Smoking 
(Pack-years) 10 �� 20

Apache II 36 �� 38 �� 21 �� 31

CCI 3 � 3 3 � 2 2

Emergency 
surgery + + + +

3QHXPRWKRUD[ + + + +

Severe 
dysrhythmia + +

AMI + + +

Respiratory 
arrest + + +

��th�H[ + + +

Table 1: Patient characteristics (n=7). 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

SEDATION AND ANALGESIA IN ELECTIVE COLONOSCOPY 
352&('85(��&203$5Ζ1*�72�.(7$0Ζ1(��)(17$1</�$1'�
0(3(5Ζ'Ζ1(

6H©NLQ��]R]DQ��6HQD\�*¸NVX�7RPUXN��1XUWHQ�%DNDQ��*XOġDK�.DUD¸UHQ

+HDOWK�6FLHQFH�8QLYHULW\��PUDQL\H�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

%DFNJURXQG�DQG�2EMHFWLYH��Colonoscopy is painfull endoscopic procedures so 
It should made under sedation. 

ΖQ� WKLV�SURVSHFWLYH�� UDQGRPL]HG� VWXG\�ZH� WR� FRPSDUH�RQH�GRVH�RI� NHWDPLQH��
meperidin and fentanyl applied right before the procedure regarding the hemo-
G\QDPLFV��VHGDWLRQ�OHYHOV��SRVWRSHUDWLYH�UHFRYHU\�WLPHV�LQ�HOHFWLYH�FRORQRVFRS\�
procedure. 

0HWKRG��$IWHU�DSSURYDO�RI�HWKLFV�FRPPLWWH�DQG�UHFHLYLQJ�ZULWWHQ�FRQVHQW��QLQH-
W\�SDWLHQWV��DJHG�������\HDUV�ZLWK�$6$�Ζ�ΖΖΖ�ZHUH�LQFOXGHG��

Patients were randomized to 3 groups as providing sedation via 0. 5mg/kgIV 
NHWDPLQH�*URXS�.�������PJ�NJΖ9�PHSHULGLQ�*URXS�0��DQG�����PJ�NJΖ9� IHQWDQ-
yl(Group- F) during colonoscopy. 
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0. 5mg/kgIV propofol and 1mgIV midazolam were administered to all patients 
before the study drug. 

3DUDPHWHUV�DVVHVVHG��GHPRJUDSKLF�GDWD��KHPRG\QDPLF�GDWD��6S22��UHVSLUDWLRQ�
UDWH��5DPVH\�VHGDWLRQ�VFRUHV� �566���9LVXDO�$QDORJ�6FDOH� �9$6��DQG�VLGH�H΍HFWV�
during and after the procedure. 

ΖW� ZDV� SODQQHG� WR� DFKLHYH566� !��� DSSO\� DQ� H[WUD� GRVH� RI� SURSRIRO����PJ� Ζ9��
ZKHQ566����DQG�WR�DSSO\���PLFURJUDPΖ9�IHQWDQ\O�WR�WKH�SDWLHQWV�IHHO�SDLQ��

The time between the end of the procedure to reaching Aldrete10 has been re-
corded. After the procedure the patient’s and doctor’s satisfaction was record-
HG�EDG��PRGHUDWH��JRRG���

)LQGLQJV����SDWLHQWV�ZHUH� UHFUXLWHG� LQ� HDFK� VWXG\�JURXS��'HPRJUDSKLF�GDWD��
GXUDWLRQ�RI�SURFHGXUH��6S22��KHPRG\QDPLF�PHDVXUHPHQWV�DQG�UHVSLUDWLRQ�UDWH�
were similar. 

6LJQLȴFDQWO\��*URXS�.�KDV�KLJK�566�GXULQJ�ȴUVW��PLQXWHV��KHDUW�UDWH�ZDV�ORZ�LQ�
*URXS�)� LQ�ȴUVW�PLQXWH�DQG� ORZHU� WKDQ�*URXS�.� LQ�RWKHU�PHDVXUHPHQWV�DQG�
SpO2 value was found higher in the Ketamine group than Group-M(p<0. 05). 

1R�DGGLWLRQDO�DQDOJHVLFV�ZHUH�UHTXLUHG��QR�FRPSOLFDWLRQV�KDV�EHHQ�REVHUYHG��
Sedation time was found long in Group-K and Group-F have reached Aldrete-10 
OHYHO�HDUOLHU�WKDQ�WKH�RWKHU�JURXSV��3DWLHQW�VDWLVIDFWLRQ�ZDV�IRXQG�VLJQLȴFDQWO\�
KLJKHU�LQ�*URXS�.��WKHQ�*URXS�)�S���������'RFWRU�VDWLVIDFWLRQ�ZDV�IRXQG�VLJQLȴ-
FDQWO\�KLJKHU�LQ�*URXS�.��WKHQ�RWKHU�JURXSV�S���������

'LVFXVVLRQ�DQG�FRQFOXVLRQ��

ΖQ�FRQFOXVLRQ��DOO���DJHQWV�FDQ�EH�XVHG�IRU�VHGRDQDOJHVLD�GXULQJ�FRORQRVFRS\�
SURFHGXUHV��DQG�GRFWRU�VDWLVIDFWLRQ�ZDV�KLJKHU� LQ�.HWDPLQH�JURXS��FRPSDUHG�
WR�WKH�RWKHU�JURXSV�EDVHG�RQ�WKH�KLJK�566��KRZHYHU��WLPH�RI�UHFRYHU\�FDQ�EH�
ORQJHU��ΖQ�)HQWDQ\O�JURXS��D�PRUH�VWDEOH�KHPRG\QDP\�DQG�D�VKRUWHU�UHFRYHU\�
time has been observed. 
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0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

)$Ζ/('�Ζ178%$7Ζ21�Ζ1�$1�Ζ1)$17�:Ζ7+�$17Ζ&Ζ3$7('�
'Ζ))Ζ&8/7�$Ζ5:$<��+Ζ*+�'26(�68*$00$'(;�$6�$�5(6&8(�
'58*

$\VXQ�$QND\�<LOEDV��7RPXUFXN�'X]DJDF��)LOL]�8]XPFXJLO��2]JXU�&DQED\��
)DWPD�6DULFDRJOX

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��Perioperative management of burn-injured children may be chal-
OHQJLQJ�HVSHFLDOO\�LQ�WHUPV�RI�DLUZD\�SUREOHPV��ȵXLG�UHVXVFLWDWLRQ��YDVFXODU�DF-
FHVV��FDUGLRYDVFXODU�LQVWDELOLWLHV��UHJXODWLRQ�RI�ERG\�WHPSHUDWXUH�DQG�SRVWRSHU-
DWLYH�SDLQ�PDQDJHPHQW������ΖQ�WKLV�FDVH�UHSRUW��ZH�DLPHG�WR�VKDUH�GLɝFXOW�DLUZD\�
management in an infant with post-burn contractures at neck and whole face. 

&DVH�UHSRUW��$���PRQWK�ROG����NJ�PDOH�SDWLHQW�ZKR�KDG�PDQ\�FRQWUDFWXUHV�GXH�
WR�IRXUWK�GHJUHH�EXUQ�RQ�ZKROH�ERG\�LQFOXGLQJ�QHFN��PRXWK�DQG�QRVH�ZDV�VFKHG-
uled for skin grafting to right arm by plastic and reconstructive surgery. The pre-
operative assessment revealed no mandibular mobility and severely contracted 
oral commisures making mouth opening impossible. Fiberoptic intubation while 
protecting spontaneous respiration was planned for airway management. Se-
GDWLRQ�ZDV�DFKLHYHG�ZLWK���PJ�NHWDPLQH�DQG���PJ�PLGD]RODP�DQG�R[\JHQ�ZDV�
supplied with a nasal airway. Atropine 0. 01 mg/kg was administered for antisia-
ORJRXH�SUHPHGLFDWLRQ��$IWHU�LQVHUWLRQ�RI�ȴEHURSWLF�EURQFKRVFRSH�IURP�PRXWK��
YRFDO�FRUGV�ZHUH�GLɝFXOWO\�VHHQ�EXW� LQWXEDWLRQ�IDLOHG�GXH�WR�ERWK�DQDWRPLFDO�
GLɝFXOWLHV�DQG�DLUZD\� UHȵH[HV�� 7KH�VHFRQG�DWWHPSW�DIWHU�DGPLQLVWUDWLRQ�RI���
mg/kg rocuronium also failed probably due to airway collapse. We were unable 
to see the vocal cords in the third attempt of intubation via videolaryngoscopy. 
'XH�WR�WKH�GLɝFXOW\�ZLWK�PDVN�YHQWLODWLRQ�DQG�GHFUHDVHG�6S22�����������PJ�NJ�
VXJDPPDGH[�ZDV�DGPLQLVWHUHG�LPPHGLDWHO\�WR�UHYHUVH�URFXURQLXP�DQG�R[\JHQ�
VXSSO\�ZDV�SURFHHGHG�ZLWK�QDVDO�DLUZD\��$�IHZ�VHFRQGV�ODWHU��WKH�SDWLHQW�VWDUW-
HG�WR�EUHDWKH�VSRQWDQHRXVO\�DQG�R[\JHQ�VDWXUDWLRQ�UHWXUQHG�WR�QRUPDO�OHYHOV��
&RQFHUQLQJ�IXWXUH�QHHG�IRU�PXOWLSOH�VXUJHULHV��WUDFKHRWRP\�ZDV�SHUIRUPHG�E\�
ENT surgeons under sedation maintaining spontaneous ventilation. After skin 
JUDIWLQJ�ZDV�FRPSOHWHG�XQHYHQWIXOO\�� WKH�SDWLHQW�ZDV� WUDQVIHUUHG�WR� LQWHQVLYH�
care unit. 

'LVFXVVLRQ��Securing the airway in a pediatric patient with generalised contrac-
WXUHV�DW�IDFH�DQG�QHFN�GXH�WR�D�EXUQ�LQMXU\�FDQ�EH�LPSRVVLEOH�HYHQ�IRU�WKH�H[SH-
ULHQFHG�DQHVWKHVLRORJLVWV��7KH�WHDP�VKRXOG�EH�SUHSDUHG�IRU�D�ȆFDQQRW�LQWXEDWH��
FDQQRW�R[\JHQDWHȇ�VFHQDULR�WR�LPPHGLDWHO\�SHUIRUP�HPHUJHQF\�LQYDVLYH�DLUZD\�
DFFHVV�� ΖQ�FDVHV�ZKLFK�URFXURQLXP�ZDV�XVHG��KLJK�GRVH�VXJDPPDGH[�FDQ�EH�
FRQVLGHUHG�DV�D�UHVFXH�GUXJ�WR�DGG�VDIHW\�WR�WKH�GLɝFXOW�DLUZD\�DOJRULWKP��
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5HIHUHQFHV��

1. %LWWQHU� ($�� 6KDQN� (��:RRGVRQ� /��0DUW\Q� -$�� $FXWH� DQG�SHULRSHUDWLYH� FDUH�RI� WKH�
EXUQ�LQMXUHG�SDWLHQW��$QHVWKHVLRORJ\�����������������

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��1XUWHQ�%DNDQ��ĠHQQXU�8]XQ

&203$5Ζ621�2)�7+(�5(68/76�2)�180%(5���$1'���Ζ�*(/�
6835$*/277Ζ&�$Ζ5:$<�'(9Ζ&(�Ζ1�0(1��35(/Ζ0Ζ1$5<�678'<

2��$UXQ����%��2F����6��%R]GRJDQ����$��'XPDQ����0��2F��

��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH��6HOFXN�8QLYHUVLW\�)DFXOW\�
RI�0HGLFLQH��.RQ\D��7XUNH\�� 
��'HSDUWPHQW�RI�&DUGLRYDVFXODU�6XUJHU\��6HOFXN�8QLYHUVLW\�)DFXOW\�RI�
0HGLFLQH��.RQ\D��7XUNH\

ΖQWURGXFWLRQ�DQG�$LP��Airway management is one of the most important and 
basic issues in the anesthesia practice. I-gel is one of the most popular supra-
glottic airway devices in the airway management practice. The aim was to com-
SDUH�QXPEHU���DQG���Ζ�JHO�VXSUDJORWWLF�DLUZD\�GHYLFHV�LQ�PHQ�XQGHUJRLQJ�PLQRU�
RSHUDWLRQV�XQGHU�JHQHUDO�DQHVWKHVLD�LQ�WHUPV�RI�EHVW�ȴWWLQJ�VL]H��KHPRG\QDP-
LFV��DLUZD\�SUHVVXUHV��YHQWLODWLRQ�SDUDPHWHUV�DQG�FRPSOLFDWLRQV��

0DWHULDO�DQG�0HWKRGV��ΖQ�WKLV�SUHOLPLQDU\�VWXG\�����PDOH�SDWLHQWV��DJHG�������
years) were randomized into two groups according to the size of the I-gel device. 
ΖQ�HYHU\�SDWLHQW��VWDQGDUG�DQHVWKHVLD�SURWRFRO�ZDV�DSSOLHG��7KH�VHOHFWHG� Ζ�JHO�
ZDV�SODFHG�DIWHU�DGHTXDWH�DQHVWKHWLF�GHSWK�ZDV�DFKLHYHG��7LPH�IRU�LQVHUWLRQ��
QXPEHU�RI�DWWHPSWV��DQG�LQVHUWLRQ�VXFFHVV�ZHUH�UHFRUGHG��$IWHU�HYDOXDWLRQ�RI�
WKH�FRPSDWLELOLW\�RI�WKH�Ζ�JHO�ZLWK�D�ȴEHURSWLF�EURQFKRVFRS\�LQ�DFFRUGDQFH�ZLWK�
WKH�HVWDEOLVKHG�DLUZD\�DQDWRP\��SRVLWLYH�SUHVVXUH�YHQWLODWLRQ�ZDV�DSSOLHG�LQ�RU-
GHU� WKH�DLUZD\�SUHVVXUH�QRW� WR�H[FHHG����PP+J�DQG�WKH�RURSKDU\QJHDO�VHDO�
pressure was measured and recorded. Intraoperative and postoperative com-
plications (at the postoperative 1st�DQG���th hours) were also evaluated. 

Results: dŚĞƌĞ�ǁĂƐ�ŶŽ�ƐƚĂƟƐƟĐĂů�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ŐƌŽƵƉƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�
ĚĞŵŽŐƌĂƉŚŝĐ�ĚĂƚĂ͕� ŝŶƐĞƌƟŽŶ�ƟŵĞ͕�ŶƵŵďĞƌ�ŽĨ�ĂƩĞŵƉƚƐ͕�ŽƌŽƉŚĂƌǇŶŐĞĂů�ƐĞĂů�ƉƌĞƐ-
ƐƵƌĞ͕� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ĂŶĚ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ĐŽŵƉůŝĐĂƟŽŶƐ� ;ƉхϬ͘� ϬϱͿ͘� /ŶĐƌĞĂƐĞ� ŝŶ� ƚŚĞ�
ŵĞĂŶ�ĂƌƚĞƌŝĂů�ƉƌĞƐƐƵƌĞ�ĂŌĞƌ�ƚŚĞ�ŝŶĚƵĐƟŽŶ�ǁĂƐ�ŵŽƌĞ�ŝŶ�/ͲŐĞů�ϱ�ŐƌŽƵƉ�ƚŚĂŶ�ŝŶ�/ʹŐĞů�ϰ�
ŐƌŽƵƉ�;ƉсϬ͘�ϬϮͿ͘�dŚĞ�ƐƵĐĐĞƐƐĨƵů�ŝŶƐĞƌƟŽŶ�ƌĂƚĞ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ĂƩĞŵƉƚ�ǁĂƐ�ϭϬϬй�ŝŶ�/ͲŐĞů�
ϰ�ŐƌŽƵƉ�ǁŚŝůĞ�ϴϮ͘�ϱй�ŝŶ�/ͲŐĞů�ϱ�ŐƌŽƵƉ�ĂŶĚ�ƚŚŝƐ�ĚŝīĞƌĞŶĐĞ�ǁĂƐ�ƐƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ 
;ƉсϬ͘�ϬϭϱͿ͘�dŚĞ�ŽƉƟŵĂů�ƐĞƩůĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĚĞǀŝĐĞ�ŝŶ�ĮďĞƌŽƉƟĐ�ďƌŽŶĐŚŽƐĐŽƉŝĐ�ŝŵĂŐ-



305

Orthopedic Anaesthesia and Intensive Care

ŝŶŐ�ǁĂƐ�ĨŽƵŶĚ�ĂƐ�ϲϲ͘�ϲй�ŝŶ�/ͲŐĞů�ϱ�ŐƌŽƵƉ�ǁŚŝůĞ�ϯϯ͘�ϯй�ŝŶ�/ͲŐĞů�ϰ�ŐƌŽƵƉ�ĂŶĚ�ƚŚŝƐ�ĚŝīĞƌ-
ĞŶĐĞ�ǁĂƐ�ƐƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�;ƉсϬ͘�ϬͿ͘�

Conclusion: �ůƚŚŽƵŐŚ�ŚĞŵŽĚǇŶĂŵŝĐ�ƌĞƐƉŽŶƐĞƐ�ǁĞƌĞ�ŚŝŐŚĞƌ�ŝŶ�/ͲŐĞů�ϱ�ƚŚĂŶ�/ͲŐĞů�ϰ�
ŐƌŽƵƉ͕�ŽƉƟŵĂů�ƉůĂĐĞŵĞŶƚ�ǁĂƐ�ďĞƩĞƌ�ŝŶ�/ͲŐĞů�ϱ�ŐƌŽƵƉ͘�dŚĞ�ƐƵĐĐĞƐƐĨƵů�ĮƌƐƚ�ĂƩĞŵƉƚ�
ŝŶƐĞƌƟŽŶ�ƌĂƚĞ�ǁĂƐ�ϭϬϬй�ŝŶ�/ͲŐĞů�ϰ�ŐƌŽƵƉ͘�KƉƉŽƐĞĚ�ƚŽ�ƚŚĞ�ĐŽŵƉĂŶǇ Ɛ͛�ƌĞĐŽŵŵĞŶĚĂ-
ƟŽŶ͕�ŝŶƐĞƌƟŽŶ�ƐƵĐĐĞƐƐ�ƌĂƚĞ�ŽĨ�/ͲŐĞů�ϰ�ǁĂƐ�ĨŽƵŶĚ�ϴϮ͘�ϱй�ĂŶĚ�ĨĂŝůĞĚ�ŝŶƐĞƌƟŽŶ�ƌĂƚĞ�ǁĂƐ�
ĨŽƵŶĚ�ϭϲ͘�Ϯй�ƐŽ�ƚŚĂƚ�ƉĂƟĞŶƚ�ǁĞŝŐŚƚ�ŝƐŶ͛ƚ�ĞŶŽƵŐŚ�ĨŽƌ�ĐŽŶƐŝĚĞƌŝŶŐ�ĂƉƉƌŽƉƌŝĂƚĞ�ƐŝǌĞ�
ŽĨ�/ͲŐĞů͘�

.H\�ZRUGV�� Ζ�JHO��VXSUDJORWWLF�DLUZD\�GHYLFH��ȴEHURSWLF�EURQFKRVFRS\��JHQHUDO�
anesthesia 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

7+(�())(&7�2)�3$7Ζ(17�326Ζ7Ζ21�'85Ζ1*�Ζ1'8&7Ζ21�2)�
63Ζ1$/�$1(67+(6Ζ$�21�($5/<�&203/Ζ&$7Ζ216�2)�63Ζ1$/�
$1(67+(6Ζ$�Ζ1�$57+526&23Ζ&�.1((�685*(5<

(VUD�.RQJXU��$KPHW�(URJOX

.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
7UDE]RQ��7XUNH\��

%DFNJURXQG�DQG�DLP: Spinal anesthesia is commonly induced at lateral and sit-
WLQJ�SRVLWLRQ��7KH�DLP�RI�WKLV�SURVSHFWLYH��UDQGRPL]HG�VWXG\�LV�WR�FRPSDUH�WKH�
early complications of spinal anesthesia at sitting and lateral position in patients 
who are planned to undergo arthroscopic knee surgery. 

0DWHULDO�DQG�PHWKRGV��This study was performed on total of 100 patients be-
WZHHQ�WKH�DJHV�RI��������$6$�����SK\VLFDO�VWDWXV�XQGHUJRLQJ�DUWKURVFRSLF�NQHH�
VXUJHU\��6SLQDO�DQHVWKHVLD�ZDV�SHUIRUPHG� LQ� WKH�VLWWLQJ�SRVLWLRQ� �*URXS�6�����
RI�SDWLHQWV��LQ�WKH�ODWHUDO�GHFXELWXV�SRVLWLRQ��*URXS�/�����RI�SDWLHQWV��$IWHU�DQWL-
VHSWLF�FRQGLWLRQV�����JDXJH�4XLQFNH�VSLQDO�QHHGOH�LV�LQVHUWHG�LQWR�VXEDUDFKQRLG�
VSDFH�ZLWK�PHGLDQ�DSSURDFK�DW�OHYHO�RI�/����RU�/�����$IWHU�IUHH�&6)�ȵRZ�LV�RE-
VHUYHG�LQ�HDFK�SDWLHQW��K\SHUEDULF�������EXSLYDFDLQH�LV�DGPLQLVWHUHG�DW�GRVH�RI�
���WR�������PJ��$IWHU�ORFDO�DQHVWKHWLF�DJHQW�LV�DGPLQLVWHUHG��SDWLHQWV�DUH�LPPHGL-
ately switched to supine position. Sensorial and motor block levels of spinal an-
HVWKHVLD�ZHUH�GHWHUPLQHG��7K���OHYHO�ZDV�GHHPHG�DV�VXɝFLHQW�VHQVRULDO�EORFN�
level for operation. Heart rates and blood pressures (systolic-diastolic-mean) 
ZHUH�UHFRUGHG�EHIRUH�DQG�DIWHU�VSLQDO�DQHVWKHVLD�DW�ȴYH�PLQXWHV�LQWHUYDOV��
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5HVXOWV��7KHUH�LV�QR�VWDWLVWLFDOO\�VLJQLȴFDQW�LQWHUJURXS�GL΍HUHQFH�UHJDUGLQJ�GH-
PRJUDSKLF�� KHDUW� UDWH�� YROXPH� RI� ȵXLG� LQIXVHG�� LQWHUYHUWHEUDO� GLVF� OHYHO� XVHG�
IRU� /3� DQG� OHYHO� RI� VHQVRU\� EORFN� DV�ZHOO� DV� QHHG� WR� DWURSLQH�� DGUHQDOLQ� DQG�
ephedrine. 

7KH�YDOXHV�RI�V\VWROLF��GLDVWROLF�DQG�PHDQ�DUWHULDO�EORRG�SUHVVXUHV�ZHUH�VLJQLȴ-
FDQWO\�ORZHU�LQ�WKH�ODWHUDO�GHFXELWXV�SRVLWLRQ�DW��������������DQG����PLQXWHV�DIWHU�
spinal anesthesia induction than those in the sitting position (p<0. 05). The mean 
WLPH�WR�DFKLHYH�7���OHYHO�DQG�PRWRU�EORFN�RQVHW�WLPH�ZHUH�VLJQLȴFDQWO\�ORQJHU�LQ�
the sitting position compared with lateral decubitus position (p<0. 001). 

'LVFXVVLRQ�DQG�&RQFOXVLRQ��Our study demonstrated that induction of spinal 
DQHVWKHVLD� OHG� WR� D� VLJQLȴFDQW� GHFUHDVH� LQ� DUWHULDO� EORRG�SUHVVXUHV� RI� ODWHUDO�
JURXS�LQ�FRPSDULVRQ�ZLWK�WKH�VLWWLQJ�JURXS��0RUHRYHU��LW�LV�DOVR�GHPRQVWUDWHG�
WKDW�WLPH�WR�RQVHW�RI�PRWRU�DQG�VHQVRU\�EORFNV�ZHUH�VLJQLȴFDQWO\�VKRUWHU�LQ�WKH�
lateral group. These results demonstrate that lower volume of anesthetic agent 
ȵRZV�DW�FHSKDOLF�GLUHFWLRQ�DW�VLWWLQJ�SRVLWLRQ�ZKHQ�FRPSDUHG�ZLWK�ODWHUDO�SRVL-
tion after subarachnoid injection. 

 &RQFOXVLRQ��&RQVLGHULQJ�EORRG�SUHVVXUHV� FKDQJHV�� LQGXFWLRQ�RI� VSLQDO� DQHV-
thesia at sitting position may be safer compared with lateral decubitus position. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

)$&7256�$))(&7Ζ1*�7+(�'85$7Ζ21�2)�$'0Ζ66Ζ21�$1'�
DISCHARGE IN A PALLIATIVE CARE CENTER FOR GERIATRIC 
PATIENTS

0HWLQ�'LQ©HU1��.DGUL\H�.DKYHFL1��&LKDQ�'¸áHU���'HU\D�*¸N©óQDU3��$\ġH�
.DUKDQ�<DUóFó1��+XUL�7Dġ�

�$QNDUD�8OXV�6WDWH�+RVSLWDO��$QNDUD��7XUNH\ 
�$QNDUD�$WDW¾UN�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��$QNDUD��7XUNH\�� 
�$QNDUD�1XPXQH�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��$QNDUD��7XUNH\�� 
�.óUóNNDOH�<¾NVHN�ΟKWLVDV�+RVSLWDO��$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
.óUóNNDOH��7XUNH\��

ΖQWURGXFWLRQ�DLP: The factors that have an impact on the stay and discharge 
of geriatric patients who were admitted to palliative care center (PCC) were 
investigated. 
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0DWHULDOV DQG 0HWKRG������ZHUH� LQFOXGHG� LQ�WKH�VWXG\��$JH��JHQGHU��PDULWDO�
VWDWXV��SULPDU\�GLDJQRVHV��QXWULWLRQDO�VWDWXV��GHFXELWXV�XOFHU��SDLQ�LVVXHV��SDO-
OLDWLYH�SHUIRUPDQFH�VFDOH��336��VFRUHV��GXUDWLRQ�RI�3&&�DQG�ȊZDQWLQJ�WR�EH�GLV-
FKDUJHGȋ�VWDWXV�RI�SDWLHQWV�ZHUH�UHFRUGHG��

5HVXOWV��'LVWULEXWLRQ�RI�SDWLHQWV�ZHUH�DV� IROORZV��QHXURORJLFDO�GLVHDVH���� �����
�����FDQFHU��������������FKURQLF�V\VWHPLF�FRQGLWLRQV�������������� LQIHFWLRQV����
����������QXWULWLRQDO�SUREOHPV��������������GHFXELWXV�XOFHUV�������������DQG�SDLQ�
�������������7KH�PHGLDQ�GXUDWLRQ�RI�3&�ZDV����GD\V��'XUDWLRQ�RI�KRVSLWDOL]DWLRQ�
in patients with nutrition and decubitus ulcers were detected longer (p<0. 05). 
Ȋ:DQWLQJ�WR�EH�GLVFKDUJHGȋ�UDWH�ZDV�ORZHU�LQ�SDWLHQWV�ZLWK�QHXURORJLFDO�GLVHDVH��
SRRU�336�VFRUHV��GHFXELWXV�XOFHU�DQG�QXWULWLRQDO�SUREOHPV�ZKHUHDV�KLJKHU�LQ�SD-
WLHQWV�ZLWK�FDQFHU��$FFRUGLQJ�WR�WKH�ELQDU\�ORJLW�PRGHO��D�GLDJQRVLV�RI�FDQFHU�DQG�
PPS score were increased whereas nutritional problems and decubitus ulcers 
were decreased the probability of wanting to be discharged. 

'LVFXVVLRQ��6SHFLȴF�KHDOWK�SUREOHPV�DVVRFLDWHG�ZLWK�DJLQJ�DQG�PXOWL�V\VWHPLF�
conditions in geriatric patients are associated with an increased need for palli-
DWLYH�FDUH��+RZHYHU�� WKH�DYDLODELOLW\�RI�SDOOLDWLYH�FDUH�VHUYLFHV� LV� IDU� IURP�DGH-
TXDWH��HYHQ�LQ�GHYHORSHG�FRXQWULHV��2EYLRXVO\��WKH�H[LVWLQJ�SDOOLDWLYH�FDUH�IDFLO-
LWLHV�VKRXOG�DOVR�IXQFWLRQ�PRUH�HɝFLHQWO\�WR�PHHW�WKH�LQFUHDVLQJ�UHTXLUHPHQWV�
for palliative care. 

&RQFOXVLRQ��$�FRRUGLQDWHG�H΍RUW�EHWZHHQ�SDOOLDWLYH�FDUH�DQG�KRPH�KHDOWK�FDUH�
may shorten the duration of in-patient palliative care and hasten the process of 
discharge. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

75$80$7Ζ&�%5$Ζ1�Ζ1-85<�$1'�3$//Ζ$7Ζ9(�&$5(�Ζ1�785.(<

.DGUL\H�.DKYHFL���0HWLQ�'LQ©HU���&LKDQ�'RJHU3��$\VH�.DUKDQ�<DULFL1

1�$QNDUD�8OXV�6WDWH�+RVSLWDO��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ��$QNDUD��7XUNH\ 
��$QNDUD�8OXV�6WDWH�+RVSLWDO��+HDOWK�&DUH�PDQDJHPHQW 
3�$QNDUD�$WDWXUN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��'HSDUWPHQW�RI�
$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

%$&.*5281'� $1'� 385326(�� Traumatic Brain Injury(TBI) is seen more in 
young adults in economically developed countries. Patients with disability can 
HQFRXQWHU�SK\VLFDO��PHQWDO�� FRJQLWLYH��VRFLDO�DQG�HFRQRPLF�SUREOHPV��7KH�DF-
FHSWDQFH�RI�7%Ζ�LV�D�GLɝFXOW�VLWXDWLRQ��ZKLFK�D΍HFWV�WKH�SDWLHQW��WKH�VRFLDO�QHW-
work of the family and the community. Although TBI is seen throughout the 
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ZRUOG��WKH�QHHG�IRU�SDOOLDWLYH�FDUH�3&��LQ�7%Ζ�DQG�WKH�OLPLWV�RI�WKH�FDUH�UHTXLUH-
ment are not known. 

0$7(5Ζ$/�$1'�0(7+2'6��$�UHWURVSHFWLYH�H[DPLQDWLRQ�ZDV�PDGH�RI�WKH�UH-
FRUGV�RI����7%Ζ�SDWLHQWV�LQ�WKH�3&&�EHWZHHQ������DQG�������$�UHFRUG�ZDV�PDGH�
RI� WKH�DJH�DQG�JHQGHU�RI� WKH�SDWLHQWV�� WKH�GXUDWLRQ�RI�3&&�VWD\�� WKH�FDXVH�RI�
7%Ζ��GLDJQRVLV��.DUQRIVN\�3HUIRUPDQFH�6WDWXV�.36���*ODVJRZ�&RPD�6FRUH�*&6���
*ODVJRZ�2XWFRPH�6FDOH�*26���GLVFKDUJH�VWDWXV��PRELOLVDWLRQ�VWDWXV��IRUP�RI�QX-
WULWLRQ�RUDO��3(*��DQG�SUHVVXUH�VRUHV��ΖQ�DGGLWLRQ��WKH�SDWLHQWV�ZHUH�VHSDUDWHG�
LQWR���JURXSV�RI�PLOG��PRGHUDWH�DQG�VHYHUH�LQ�UHVSHFW�RI�*&6��*26�DQG�.36��

5(68/76��7KH�VWXG\�LQFOXGHG�D�WRWDO�RI����SDWLHQWV�ZLWK�D�PHDQ�DJH�RI������s����
��\HDUV��7KH�PHGLDQ�VWD\�LQ�3&&�ZDV�FDOFXODWHG�DV�������GD\V��3DWLHQWV�LQ�WKH�VH-
YHUH�*&6�JURXS�ZHUH�GHWHUPLQHG�WR�EH�WKRVH�ZKR�ZHUH�QRW�PRELOLVHG��ZLWK�D�
WUDFKHRVWRP\��3(*�QXWULWLRQ�DQG�KDG�SUHVVXUH�VRUHV��1R�GL΍HUHQFH�ZDV�IRXQG�
EHWZHHQ�WKRVH�GLVFKDUJHG�DQG�RWKHUV�LQ�UHVSHFW�RI�WUDFKHRVWRP\��3(*��PRELOL-
sation and pressure sores. 

'Ζ6&866Ζ21��7KHUH�LV�YHU\�OLWWOH�GDWD��HYHQ�DOPRVW�QHJOLJLEOH��UHODWHG�WR�WKH�3&�
QHHGV�RI�SDWLHQWV�ZLWK�KHDG�WUDXPD��7KLV�VWXG\�H[DPLQLQJ�WKH�3&�QHHGV��GXUD-
tion of hospitalisation and discharge status of TBI patients is important as the 
ȴUVW�VWXG\�LQ�WKLV�ȴHOG�LQ�7XUNH\��7R�LPSURYH�WKH�TXDOLW\�RI�OLIH�RI�7%Ζ�SDWLHQWV��LW�
is important to determine the PC requirements and to integrate PC with other 
services according to the principles of PC. 

&21&/86Ζ216��TBI patients followed up in PCC were determined to be relative-
ly young patients with mobilization and nutrition problems and pressure sores. 
$V�7%Ζ�SDWLHQWV�UHTXLUH�FRPSOH[�WUHDWPHQW��IURP�WKH�WLPH�RI�DGPLWWDQFH�WR�Ζ&8��
PC services should be provided integrated with clinical applications. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

9Ζ'(2/$5<1*26&23<�86(�Ζ1�(;&+$1*Ζ1*�(1'275$&+($/�
78%(�:Ζ7+�1$6275$&+($/�78%(�Ζ175$23(5$7Ζ9(/<�Ζ1�$�
3$7Ζ(17�:Ζ7+�$3(57�6<1'520(�

)���]¾PF¾JLO��'��%���]NDUDJ¸]��$��$QND\�<óOEDġ��%��$N©D�����&DQED\��0��
.DQEDN�

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��b$QNDUD��7XUNH\

Ζ1752'8&7Ζ21��Apert syndrome is an autosomal dominantly inherited rare 
GLVHDVH��FKDUDFWHUL]HG�ZLWK�FOHIW�SDODWH��V\QGDFWLO\��FRURQDO�V\QRVWRVLV��PLGIDFLDO�
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K\SRSODVLD��K\SHUWHORULVP��FHQWUDO�QHUYRXV�V\VWHP��FDUGLDF�DQG�NLGQH\�DEQRU-
PDOLWLHV��1DVRWUDFKHDO�LQWXEDWLRQ�PD\�EH�UHTXLUHG�IRU�FHUWDLQ�SURFHGXUHV��EXW�
may not be performed easily due to abnormal facial anatomy1��:H�SUHVHQW��WKH�
LQWUDRSHUDWLYH�H[FKDQJH�RI�DQ�RUDO�HQGRWUDFKHDO� WXEH� �(77��ZLWK�QDVDO�(77�E\�
videolaryngoscopy in a patient with Apert Syndrome undergoing Lefort I osteot-
RP\�IRU�PD[LOODU\�SURWUXVLRQ��

&$6(��$����\HDU�ROG�SDWLHQW�ZLWK�$SHUW�V\QGURPH�ZDV�VFKHGXOHG�IRU�PD[LOODU\�
SURWUXVLRQ�VXUJHU\��1DVRWUDFKHDO�LQWXEDWLRQ�ZDV�UHTXLUHG�IRU�VXUJHU\��KRZHYHU�
ZDV�QRW�SRVVLEOH�GXH�WR�WKH�QDUURZ�SDVVDJH�RI�QDVDO�DLUZD\��ȴJXUH�����7KH�VXU-
JHU\�ZDV�GHFLGHG� WR�EH�VWDUWHG�ZLWK�RURWUDFKHDO� LQWXEDWLRQ�DQG�DQ�H[FKDQJH�
ZLWK�QDVRWUDFKHDO�WXEH�ZDV�SODQQHG�LQWUDRSHUDWLYHO\�DIWHU�PD[LOODU\�RVWHRWRP\��
The Mallampati score was I and oral intubation was easy. After establishing the 
PRELOLW\�WR�ZLGHQ�WKH�QDVDO�SDVVDJH�E\�WKH�PD[LOODU\�RVWHRWRP\��WKH�DQHVWKH-
tist was prepared to perform nasotracheal intubation in the surgical area under 
VWHULOH� FRQGLWLRQV��'HVSLWH�DVSLUDWLRQ�� ODU\Q[�FRXOG�QRW�EH�YLVXDOL]HG�E\�GLUHFW�
ODU\QJRVFRS\�EHFDXVH�RI�WKH�EOHHGLQJ�DQG�PD[LOODU\�PRELOLW\��%\�XVLQJ�YLGHROD-
U\QJRVFRS\��ODU\Q[�ZDV�YLVXDOL]HG�DQG�WKH�QDVRWUDFKHDO�WXEH�ZDV�DGYDQFHG�QH[W�
WR�WKH�RURWUDFKHDO�WXEH��:KHQ�ERWK�WXEHV�ZHUH�YLVXDOL]HG��WKH�EORRG�LQ�WKH�DUHD�
ZDV�DVSLUDWHG��WKHQ�WKH�RURWUDFKHDO�WXEH�ZDV�ZLWKGUDZQ�DQG�WKH�QDVRWUDFKHDO�
WXEH�ZDV�LQVHUWHG�WR�WKH�WUDFKHD��ȴJXUH�����7KH�VXUJHU\�ZDV�FRPSOHWHG�ZLWKRXW�
DQ\�FRPSOLFDWLRQ�DQG�WKH�SDWLHQW�ZDV�WUDQVIHUUHG�WR�WKH�Ζ&8��LQWXEDWHG��

'Ζ6&866Ζ21��ΖQ�SDWLHQWV�ZLWK�$SHUW�V\QGURPH��VFKHGXOHG�IRU�PD[LOODU\�SURWUX-
VLRQ�RU�GHQWDO�SURFHGXUHV��QDVRWUDFKHDO�LQWXEDWLRQ�LV�JHQHUDOO\�UHTXLUHG�WR�RSWL-
PL]H�WKH�H[SRVXUH�RI�WKH�VXUJLFDO�VLWH��7KHUH�DUH�UHSRUWV�DGGUHVVLQJ�DOWHUQDWLYH�
airway management techniques for nasotracheal intubation in these patients ���
2��ΖI�WKH�QDVDO�SDVVDJH�LV�ZLGH�HQRXJK�WR�LQVHUW�DQ�(77��PHWKRGV�LQFOXGLQJ�ZDUP-
LQJ�RI�WKH�(77�RU�DGYDQFLQJ�WKH�(77�E\�XVLQJ�D�VRIW�XUHWKUDO�FDWKHWHU�RQ�WKH�WLS��
to decrease the bleeding and trauma in the airway can be used2. 

ΖQ�RXU�SDWLHQW��WKH�QDVDO�SDVVDJH�ZDV�QRW�ZLGH�HQRXJK�IRU�WKH�(77��&RQVXOWLQJ�
ZLWK�WKH�VXUJHRQ��DIWHU�WKH�PD[LOODU\�PRELOLW\�ZDV�SURYLGHG�DQG�WKH�QDVDO�SDV-
VDJH�ZDV�ZLGHQHG��QDVRWUDFKHDO�LQWXEDWLRQ�ZDV�SHUIRUPHG��7KH�PD[LOODU\�LQVWD-
ELOLW\�DQG�WKH�EORRG�LQ�WKH�DLUZD\�PDGH�GLUHFW�ODU\QJRVFRS\�GLɝFXOW�WR�SHUIRUP�
and videolaryngoscopy was performed instead. 

&21&/86Ζ21��:KHQ�LW�LV�QHFHVVDU\�WR�H[FKDQJH�DQ�(77�GXULQJ�WKH�VXUJHU\��LQ�
ZKLFK�WKH�VXUJLFDO�SURFHGXUH�DQG�EOHHGLQJ�PDNH�LW�GLɝFXOW�WR�YLVXDOL]H�WKH�OD-
U\QJHDO�LQOHW�ZLWK�GLUHFW�ODU\QJRVFRS\��YLGHRODU\QJRVFRS\�FDQ�EH�FRQVLGHUHG�DV�
an alternative. 

5()(5(1&(6��

1. 7VXNDPRWR��0�� �� <RNR\DPD�� 7�� �� $OWHUQDWLYH�PHWKRGV� IRU�QDVRWUDFKHDO� LQWXEDWLRQ�
DQG�H[WXEDWLRQ�LQ�D�SDWLHQW�ZLWK�$SHUW�6\QGURPH��$QHVWKHVLD�3URJUHVV���������������
��������
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2. Wong��$�� ��Subar��3�� ��Witherell��+�� ��Ovodov��.�� ��5HGXFLQJ�1DVRSKDU\QJHDO�7UDX-
PD��7KH�8UHWKUDO�&DWKHWHUȂ$VVLVWHG�1DVRWUDFKHDO�ΖQWXEDWLRQ�7HFKQLTXH��$QHVWKHVLD�
3URJUHVV���������������������

Figure 1

Figure 2

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

31(802&(3+$/86�)2//2:Ζ1*�(3Ζ'85$/�%/2&.�)25�/$%25�
ANALGESIA

8UDQ�Ζ����$VDQ�6����*XUEHW�$����%LOJLQ�+��

8OXGDá�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ

2EMHFWLYH

/XPEDU�HSLGXUDO�EORFN�LV�D�SRSXODU�DQG�HɝFLHQW�WHFKQLTXH�IRU�SURYLGLQJ�ODERU�
analgesia. Pneumocephalus is a rare complication of epidural blocks and can be 



311

Orthopedic Anaesthesia and Intensive Care

GHVFULEHG�DV�H[LVWHQFH�RI�DLU�EXEEOHV�LQ�FUDQLDO�VSDFHV��2XU�SXUSRVH�LV�WR�UHSRUW�
a case who had newly onset headache during epidural block for labor analgeia 
and diagnosed with pneumocephalus after initial CT scans. 

&DVH�5HSRUW

$����\HDU�ROG�����ZHHNV�SUHJQDQW�*��3��IHPDOH�ZLWK�QR�DFFRPSDQ\LQJ�V\VWHPLF�
diseases was admitted to delivery room and prepared for epidural block. After 
VWHULOLVDWLRQ�RI�WKH�LQMHFWLRQ�VLWH��WKH�LQMHFWLRQ�RI�OLGRFDLQ����DQG�SURYLGLQJ�ORFDO�
DQHVWKHVLD����*�7XRK\�QHHGOH�DGYDQFHG�WR�/����HSLGXUDO�VSDFH�ZLWK�ȊORVV�RI�UH-
VLVWDQFHȋ�WHFKLTXH��'XUDO�SXQFWLRQ�RFFXUHG�LQ�WKLD�OHYHO�DQG�SDWLHQW�KDG�VHYHUH�
frontal headache so the procedure has been terminated immediately. Another 
DWWHPSW�ZDV�PDGH�IURP�RQH�XSSHU� LQWHUYHUWHEUDO�VSDFH��EHWZHHQ�/����YHUWH-
EUDH��(SLGXUDO�VSDFH�ZDV�UHDFKHG�DW�ȴUVW�DWWHPSW��(SLGXUDO�FDWKHKHU�KDV�EHHQ�
ȴ[DWHG�DW�WKH��WK�FHQWLPHWHU�LQVLGH�HSLGXUDO�VSDFH��9DJLQDO�GHOLYHU\�RFFXUHG�DI-
WHU���KRXUV�ZLWKRXW�DQ\�FRPSOLFDWLRQ��7KH�GD\� IROORZLQJ�GHOLYHU\��SDWLHQW�KDV�
EHHQ�FRQVXOWDWHG�WR�XV�GXH�WR�GHYHORSPHQW�RI�RFFLSLWDO�KHDGDFKH��%HG�UHVW��LQ-
WUDYHQRXV�K\GUDWLRQ��DQDOJHVLD�DQG�DPLQRSK\OOLQH�LQIXVLRQ�KDV�EHHQ�SUHVFULEHG�
E\�RXU�GHSDUWPHQW� DIWHU� ȴUVW� HYDOXDWLRQ�� 3DWLHQW�KDV�EHHQ� FRQVXOWDWHG� WR�$O-
gology and Neurology clinics on the 2nd day of delivery due to non-regressing 
KHDGDFKH��DQG�RQVHW�RI�QDXVHD�DQG�YRPLWLQJ��)ROORZLQJ�VHFRQG�FRQVXOWDWLRQ��D�
CT scan was performed and air consistent with pneumocephalus was observed 
LQ�ODWHUDO�SHULSKHULF�FHUHEURVSLQDO�ȵXLG�FLUFXODWLRQ�]RQHV��EDVDO�FLVWHUQV��DQG�LQ�
WKH�IURQWDO�DQG�SDULHWDO�KRUQV�RI�ERWK�ODWHUDO�YHQWULFXOHV��)LJ����DQG�����+HDG�OLIW��
EHG�UHVW��RSLRLG�DQG�SDUDFHWDPRO�DQDOJHVLFV��DQWLELRWLF�WUHDWPHQW�DQG�K\GUDWLRQ�
was prescribed. Patient has been discharged following regression of symptoms 
RQ�WKH��WK�GD\�RI�WUHDWPHQW��$IWHU���PRQWK��QR�SQHXPRFHSKDOXV�ȴQGLQJV�ZDV�
observed on CT scans. 

'LVFXVVLRQ

Increasing usage of epidural blocks for analgesia and anesthesia has brought 
complications along with and headache is a common symptom following spinal 
RU�HSLGXUDO�EORFNV��:H�VXJJHVW�WKDW��DV�D�FRPSOLFDWLRQ��SQHXPRFHSKDOXV�VKRXOG�
be kept in mind although it is a rare complication following epidural and spinal 
blocks. 
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Figure 1

Figure 2
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'U���ON¾�$\SDU

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

2EMHFWLYH

Acromegaly is an endocrinological disease that has morbidity and mortality 
characterised by high levels of growth hormone (GH) and insülin like growth 
IDFWRU�Ζ��Ζ*)�Ζ���'XH�WR�DFUDO�FKDQJHV��W\SLFDO�ELJ�QRVH�DQG�OLSV��PDFURJORVVLD��HQ-
largement of mandible may occur. Acromegaly may be associated with hyper-
WURSK\�RI�SKDU\Q[��ODU\Q[��WRQVLOV��YRFDO�FRUGV��PXFRVD�DQG�VRIW�WLVVXH������ΖQ�WKLV�
VWXG\��ZH�DLPHG�WR�UHSRUW�WKH�FKDOOHQJHV�DQG�PHWKRGV�XVHG�LQ�DLUZD\�PDQDJH-
ment in acromegaly patients undergoing transsphenoidal pituitary surgery and 
WR�FRPSDUH�WKH�VXFFHVV�UDWHV�RI�WKHVH�PHWKRGV��$OVR��ZH�HYDOXDWHG�WKH�LPSRU-
WDQFH�RI�PDOODPSDWL�FODVVLȴFDWLRQ�WR�HVWLPDWH�DLUZD\�GLɝFXOW\�LQ�SDWLHQWV�ZLWK�
acromegaly. 

0HWKRG

120 retrospective cases are reviewed that had underwent surgery by neurosur-
gery department of Hacettepe University between 2000-2013. 

5HVXOWV

����RI�SDWLHQWV�HYDOXDWHG�DV�GLɝFXOW� LQWXEDWLRQ�DQG�RXU�UHVXOWV�ZHUH�UHODWHG�
ZLWK�RWKHU�VLPLOLDU�VWXGLHV��3DWLHQWV�ZLWK�GLɝFXOW�ODU\QJRVFRS\�ZHUH�LQWXEDWHG�
E\�FKDQJLQJ�EODGH��H[WHUQDO�FULFRLG�SUHVVXUH��VHOOLFN�PDQHXYHU��RU�XVLQJ�JXLGH��
:H�IRXQG�WKDW�LQWXEDWLRQ�FDQ�EH�PRUH�GLɝFXOW�ZKHQ�PDOODPSDWL�VFRUH�LV�KLJKHU��
Also obstructive sleep apnea syndrom can be associated with acromegaly and 
LQ�WKHVH�SDWLHQWV�DLUZD\�PDQDJHPHQW�FDQ�EH�GLɝFXOW��

&RQFOXVLRQ

We reported that especially in acromegaly patients who have high grade of mal-
ODPSDWL�VFRUH�DQG�KDYH�26$6�DVVRFLDWHG�ZLWK��DLUZD\�PDQDJHPHQW�FDQ�EH�GLɝ-
cult and more cautions and attention may be required for these patients. 
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+DFHWWHSH�8QLYHUVLW\��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�$QG�5HDQLPDWLRQ�� 


+DFHWWHSH�8QLYHUVLW\�'HSDUWPHQW�2I�7KRUDFLF�6XUJHU\��

Ζ1752'8&7Ζ21

VATS sympathectomy procedure is a minimally invasive procedure performed in 
SDWLHQWV�ZKR�KDYH�VZHDWLQJ�FRPSODLQW��������$OWKRXJK��EUDFKLDO�SOH[XV�LQMXU\�LV�
JHQHUDOO\�VHHQ�DIWHU�FDUGLDF�VXUJHU\�SHUIRUPHG�WKURXJK�PHGLDQ�VWHUQRWRP\��LW�
FDQ�EH�VHHQ�DIWHU�WKRUDFRVFRSLF�V\PSDWKHFWRP\��DOWKRXJK�LW�LV�UDUH�����

CASE REPORT

23 year old male patient was taken to the operating room to undergo a bilater-
al videothoracoscopic thoracic sympathectomy surgery due to his complaint of 
VZHDWLQJ�LQ�KDQGV��)ROORZLQJ�WKH�LQGXFWLRQ��SDWLHQW�ZDV�LQWXEDWHG�DV�OHIW�VHOHF-
tive with 39CH selective intubation tube. Then patient was positioned with his 
DUPV�RSHQHG�WR����GHJUHHV�DQG�VLWWLQJ�LQ�DERXW����GHJUHHV�DQJOH��7����V\PSD-
WKHFWRP\�SURFHGXUH�ZDV�SHUIRUPHG�WR�WKH�SDWLHQW�E\�HQWHULQJ�IURP�ULJKW�D[LO-
ODU\�UHJDLQ�DW�ȴUVW�DQG�WKHQ�IRP�OHIW�D[LOODU\�UHJDLQ��3DWLHQW�ZDV�ZRNHQ�XS�IURP�
VXUJHU\�ZLWKRXW�SUREOHP��WKHQ�KH�ZDV�WUDQVIHUUHG�WR�WKRUDFLF�VXUJHU\�LQWHQVLYH�
FDUH�XQLW��$IWHU�FRPSOHWLRQ�RI�WKH�SDWLHQWȇV�HYDOXDWLRQ��PRWRU�GHȴFLWH�LQ�WKH�ELODW-
HUDO�XSSHU�H[WUHPLW\�ZDV�QRWLFHG��7KH�SK\VLFDO�H[DPLQDWLRQ��WKH�PXVFOH�SRZHU�
of the patient was evaluated as 1/5. The patient was referred to the department 
RI�RUWKRSHGLFV�DQG�KDG�EUDFKLDO�SOH[XV�05Ζ��05Ζ�UHVXOW�ZHUH� LQWHUSUHWHG�DV� Ȋ�
There was no monitored edema and hemorrhage along the right C5-6 foraminal 
H[WUDIRUDPLQDO�QHUYH�VKHDWK��PLQLPDO�F\VWLF�H[SDQVLRQ�LQ�WKH�QHXUDO�IRUDPHQ��
WKH�ULJKW�IURQW�URRW�GDPDJH"��QR�VLJQV�RI�&����OHYHO�DFXWH�SKDVH�FKDQJHVȋ��7KHUH�
ZHUH�QR�VLJQLȴFDQW� FKDQJHV�H[SODLQLQJ�ELODWHUDO�PRWRU�GHȴFLW��'H[DPHWD]RQH�
treatment was started. Motor strength was evaluated as 3/5 on the third post-
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RSHUDWLYH�GD\��ZKLFK�KDG�EHHQ�����SUHYLRXVO\��$V�LPSURYHPHQW�ZDV�GHWHFWHG��KH�
was discharged and outpatient control adviced. 

'Ζ6&866Ζ21

ΖQ�WKH�VWXGLHV�FRQGXFWHG��DIWHU�9$76�V\PSDWKHFWRP\��ZKLFK�LV�D�PLQLPDO�LQYD-
VLYH�LQWHUYHQWLRQ��KRZHYHU��LW�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�DOWRXJK�LW�LV�UDUH��PR-
WRU�GHȴFLW��ZKLFK�PLJKW�DOVR�EH�FDXVHG�E\�EUDFKLDO�SOH[XV�LQMXU\��FDQ�RFFXU�����bΖQ�
RUGHU�WR�PLQLPL]H�WKH�FRPSOLFDWLRQV��WKH�RSHUDWLRQ�WLPH�PXVW�EH�VKRUWKHQHG�DV�
much as possible and arm hyperabduction should be avoided(3). It should be 
NHSW� LQ�PLQG�WKDW�PRWRU�GHȴFLWV�KDYH�QR�VLJQV�ZLWK�UDGLRORJLFDO�H[DPLQDWLRQV�
that can occur after VATS sympathectomy surgery and it can be treated with 
conservative treatment. 

5(6285&(6
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3HGUR�/XLV�5HLV�&URWWL��-RV«�-XOLR�6DUDLYD�*RQ©DOYHV��5ROH�RI�YLGHR�DVVLVWHG�WKRUDFR-
scopic sympathectomy in the treatment of primary hyperhidrosis. Sao Paulo Med J 
�����������������������

2. &KRQ� VRRQ�KR�� FKRL� VHXQJ�VXN�� %UDFKLDO� 3OH[XV� ΖQMXU\�:LWK� (PSKDVLV� RQ� $[LOODU\�
1HUYH� 3DUDO\VLV� $IWHU� 7KRUDFRVFRSLF� 6\PSDWKLFRWRP\� IRU� $[LOODU\� +\SHUKLGURVLV��
6XUJ�/DSDURVF�(QGRVF�3HUFXWDQ�7HFK�9ROXPH�����1XPEHU����'HFHPEHU�������

3. /HH�3+����+VLHK�/)����+RQJ�&=��8QLODWHUDO�EUDFKLDObSOH[XVbLQMXU\bDV�D�FRPSOLFDWLRQ�RI�
WKRUDFRVFRSLFbV\PSDWKHFWRP\bIRU�K\SHUKLGURVLV��D�FDVH�UHSRUW��$UFK�3K\V�0(G�5H-
KDELO������6HS��������������������

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

$Ζ5:$<�0$1$*(0(17�Ζ1�$�3$7Ζ(17�:Ζ7+�6+257�5(6Ζ'8$/�
TRACHEA AFTER TRACHEAL RESECTION

%8/87�<�.6(/�1LKDO�'HQL]�
��$1.$<�<Ζ/%$Ġ�$\VXQ
��<$/�Ζ1�0HODKDW
�� 
.8Ġ�8�2áX]

��(5'(1�$\GóQ
���(/(%Ο2à/8�%LOJH



+DFHWWHSH�8QLYHUVLW\�'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ 


+DFHWWHSH�8QLYHUVLW\�'HSDUWPHQW�RI�2WRODU\QJRORJ\

Ζ1752'8&7Ζ21

7UDFKHDO�UHVHFWLRQ�OHQJWK�ORQJHU�WKDQ������FP�GXH�WR�SULPDU\�WUDFKHDO�WXPRUV�
or locally advanced esophageal tumors may increase the risk of airway compli-
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FDWLRQV�GXULQJ�RU�DIWHU�WKH�VXUJHU\���������ΖQ�WKLV�FDVH�UHSRUW��ZH�DLPHG�WR�VKDUH�
DLUZD\�PDQDJHPHQW�LQ�D�SDWLHQW�RSHUDWHG�GXH�WR�K\SRSKDU\Q[�WXPRU��

CASE REPORT

$� ���\HDU� ROG� SDWLHQW� ZLWK� WKH� GLDJQRVLV� RI� FDUFLQRPD� RI� WKH� K\SRSKDU\Q[�
�SRVW�FULFRLG�� ZDV� VFKHGXOHG� IRU� WRWDO� ODU\QJHFWRP\�� ELODWHUDO� QHFN� GLVVHFWLRQ�
DQG� MHMXQXP� IUHH� ȵDS�GXH� WR� WUDFKHDO� LQYDVLRQ� UHVWULFWLQJ� WKH� DLUZD\� VHYHUH-
O\��)ROORZLQJ�VWDQGDUG�DQHVWKHVLD�LQGXFWLRQ��WKH�SDWLHQWȇV�WUDFKHD�ZDV�LQWXEDW-
HG�WKURXJK�DOUHDG\�H[LVWHQW�WUDFKHRWRP\��'XULQJ�WKH�RSHUDWLRQ��LQ�DGYDQFH�WR�
JXLGH�MHMXQDO�ȵDS�WRZDUGV�WKH�GLVWDO�HVRSKDJXV��UHVHFWLRQ�RI���WUDFKHDO�FDUWLODJH�
ULQJV�ZDV�SHUIRUPHG��7KH�UHVLGXH�WUDFKHD�SDUW�ZDV�WRR�VKRUW� WKDW�FX΍�RI� WKH�
endotracheal tube (ETT) either remained outside or intubation became right se-
OHFWLYH��7KH�FX΍�RI�WKH�GRXEOH�OXPHQ�LQWXEDWLRQ�WXEH��'/7��DOVR�UHPDLQHG�RXW-
VLGH�WKH�UHVLGXH�WUDFKHD��:LWKRXW�LQȵDWLQJ�WKH�FX΍��DLU�OHDNDJH�ZDV�SUHYHQWLQJ�
adequate ventilation both with ETT and DLT. We intubated two main bronchial 
EUDQFKHV�ZLWK�WZR�VHSHUDWH�VSLUDO��FX΍HG��VPDOO�VL]HG��QXPEHU����(77V�DQG�FRQ-
QHFWHG�WKHP�ZLWK�WKH�PDLQ�FRQQHFWRU�RI�D�'/7��%\�WKLV�ZD\��ERWK� OXQJV�ZHUH�
HTXDOO\�YHQWLODWHG�PDQXDOO\�DW�ȴUVW�DQG�ODWHU�ZLWK�PHFKDQLFDO�YHQWLODWRU��2SHU-
ation was terminated by regenerating stoma in the form of mediastinal trache-
ostomy with manubrium resection due to lack of adequate tracheal length. The 
reconstruction with jejunostomy was postponed to 2nd session. The patient was 
transferred to intensive care unit after placement of a tracheostomy cannula 
WKURXJK�VWRPD��3DWLHQW�ZDV�H[WXEDWHG�WZR�KRXUV�ODWHU�VLQFH�VKH�KDG�QR�DLUZD\�
SUREOHPV�LQ�WKH�IROORZ�XS�DQG�GLVFKDUJHG�WR�WKH�LQSDWLHQW�VHUYLFH�QH[W�PRUQLQJ��

5(68/76�'Ζ6&866Ζ21

$IWHU�WRWDO�ODU\QJHFWRP\��DSSURSULDWH�VL]HG�LQWXEDWLRQ�WXEH�UDUHO\�PD\�EH�UHOD-
tively long compared to the remaining short segment and it may not be possi-
EOH�WR�YHQWLODWH�WKH�SDWLHQW��ΖQ�VXFK�XQH[SHFWHG�VLWXDWLRQV��EURQFKLDO�LQWXEDWLRQ�
with two seperate small sized endotracheal tubes and combining them with the 
connector of a double-lumen tube can be considered an alternative method of 
ventilation. 
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0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

&(175$/�9(1286�&$7+(7(5Ζ6$7Ζ21�Ζ1�&+Ζ/'5(1�%851�
&$6(6��7+(�5(68/76�2)�$�6Ζ;�<($5�(;3(5Ζ(1&(

*¾OVHQ�.HVNLQ1��0LQH�$NóQ1��6LEHO�6D\GDP1��<HġLP�ĠHQD\Oó1��'�7DQóO�.XUW1��
6HQJ¾O��]PHUW1��)H\]D�6HYHU1��$WLOOD�ĠHQD\Oó�

1'HSDUWPHQW�RI�$QHVWKHVLRORJ\��$QNDUD�&KLOG�+HDOWK�DQG�'LVHDVHV�
+HPDWRORJ\�DQG�2QFRORJ\�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD��
7XUNH\�� 
�'HSDUWPHQW�RI�3HGLDWULF�6XUJHU\��<óOGóUóP�%H\D]óW�8QLYHUVLW\��6FKRRO�RI�
0HGLFLQH��$QNDUD��7XUNH\��

2EMHFWLYH

Serious burns in pediatric age groups is an important source of morbidity and 
PRUWDOLW\�LQ�GHYHORSLQJ�FRXQWULHV��$V�DQ�HɝFLHQW�DQG�UHOLDEOH�YHQRXV�URXWH�FHQ-
tral venous (CV) catheterisation is frequently necessary in the treatment and 
follow up of hospitalised cases. Due its invasive nature and relatively higher 
complication rates in pediatric cases this procedure should be accomplished by 
H[SHULHQFHG�SHUVRQV��7KHUH�LV�IHZ�LQYHVWLJDWLRQV�LQ�FHQWUDO�YHQRXV�FDWKHWHULVD-
tions in small burned patients. 

ΖQ� WKLV�VWXG\�ZH�HYDOXDWHG�WKH�GXUDWLRQ�RI�FDWKHWHULVDWLRQ��FRPSOLFDWLRQ�UDWHV�
DQG�FXOWXUH�UHVXOWV�LQ�RXU�VHULHV�IRU�WKH�ODVW�VL[�\HDUV��

0DWHULDO�DQG�0HWKRGV

The central venous catheterisation practice results were retrospectively eval-
uated between January 2009 and December 2015 in Ankara Child Health and 
Diseases Hematology and Oncology Education and Research Hospital childrens 
EXUQV�XQLW��7KH�GHPRJUDSKLF�YDOXHV��EXUQ�SHUFHQWDJHV��WKH�UHJLRQ�RI�&9�FDWKH-
WHULVDWLRQ��PDMRU�DQG�PLQRU�FRPSOLFDWLRQV�DQG�FXOWXUH�UHVXOWV�ZHUH�VLPXOWDQH-
ously obtained from catheter were noted. CV catheters were introduced under 
VWHULOH�FRQGLWLRQV�E\�DQ�H[SHULHQFHG�DQHVWKHVLRORJLVW�XVLQJ�VHOGLQJHU�WHFKQLTXH��
7KH�ZRXQG�FDUH�RI�FDWKHWHU�LQVHUWLRQ�DUHD�ZDV�SHUIRUPHG�E\�DSSOLFDWLRQ�RI����
FKORUHKH[LGLQH�VROXWLRQ�RQ�DOWHUQDWH�GD\V��

5HVXOWV

Between January 2009 and December 2015 a total of 122 catheters were intro-
GXFHG�LQ����FKLOGUHQ�EXUQ�FDVHV�RI�DJHV�UDQJLQJ����GD\V�WR����\HDUV��ΖQ����FDVHV�
���������LQWHUQDO�MXJXODU�YHLQ�DQG�LQ����FDVHV���������IHPRUDO�YHLQ�ZHUH�VHOHFWHG�
IRU�SODFHPHQW�RI�FDWKHWHU��2I�WKHVH�� LQ����FDVHV�UDQJLQJ���WR���\HDUV�ZH�XVHG�
LQWHUQDO�MXJXODU�YHLQ�LQ����FDVHV����������DQG�IHPRUDO�YHLQ�LQ�������������FDVHV��
We did not encounter any major or minor complication during the procedure or 
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IROORZXS�H[DPLQDWLRQV��0RVW�IUHTXHQWO\�$FLQHWREDFWHU�ZDV�LVRODWHG�DW�FXOWXUHV�
of catheter. 

&RQFOXVLRQ

7KH�VLWH�RI�FDWKHWHULVDWLRQ�VKRXOG�EH�GHFLGHG�E\�DQH[SHULHQFHG�DQHVWKHVLRORJLVW�
according the burn location. Since infectious complications are still the most 
frequent cause of mortality in burn cases this procedureshould be performed 
XQGHU�VWHULOH�FRQGLWLRQV�SUHIHUDEO\�LQ�WKH�RSHUDWLRQ�URRP�E\�H[SHULHQFHG�VWX΍�
the insertion site should be cultured periodically and the catheter should be re-
moved as soon as the treatment completed. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

:+$7�Ζ6�7+(�%(67�38/021$5<�3+<6Ζ27+(5$3<�0(7+2'�Ζ1�
Ζ&8"

8IXN�.X\UXNOX\LOGL]�
��2UKDQ�%LQLFL1��ΟONH�.XSHOL1��1XUHO�(UWXUN���%DUóġ�
*XOKDQ3��)HWKL�$N\RO1��$GDOHW�2]FLFHN���'LGHP�2QN1��*XOGDQH�.DUDEDNDQ5

���'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��)DFXOW\�RI�0HGLFLQH��
(U]LQFDQ�8QLYHUVLW\��(U]LQFDQ�7XUNL\H 
���3K\VLRWKHUDS\�DQG�5HKDELOLWDWLRQ�&OLQLF��(U]LQFDQ�0HQJXFHNJD]L�
7UDLQLQJ�DQG�(GXFDWLRQ�+RVSLWDO��(U]LQFDQ�7XUNL\H 
���'HSDUWPHQW�RI�0LFURELRORJ\��)DFXOW\�RI�0HGLFLQH��(U]LQFDQ�8QLYHUVLW\��
(U]LQFDQ�7XUNL\H 
���'HSDUWPHQW�RI�ΖQWHUQDO�0HGLFLQH��)DFXOW\�RI�0HGLFLQH��(U]LQFDQ�
8QLYHUVLW\��(U]LQFDQ�7XUNL\H 
���'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��)DFXOW\�RI�0HGLFLQH��
0HUVLQ�8QLYHUVLW\��0HUVLQ��7XUNL\H

2EMHFWLYH��(΍HFWV�RI�KLJK�IUHTXHQF\�FKHVW�ZDOO�RVFLOODWLRQ�WHFKQLTXH�ZHUH�LQYHV-
tigated on intubated-ICU patients. 

%DFNJURXQG��Thirty intubated patients were included in the study. The control 
group (n=15) received routine pulmonary rehabilitation technique. In addition 
WR�WKH�SXOPRQDU\� UHKDELOLWDWLRQ�WHFKQLTXH��WKH�VWXG\�JURXS��Q ����ZDV�DGPLQ-
LVWHUHG�KLJK�IUHTXHQF\�FKHVW�ZDOO� RVFLOODWLRQ��+)&:2���$3$&+(�ΖΖ��GU\�VSXWXP�
ZHLJKW��/XQJ�&ROODSVH�ΖQGH[�DQG�EORRG�JDV� YDOXHV�ZHUH�PHDVXUHG�DW���th����th 
and 72nd hours and endotracheal aspirate culture was studied at initial and 
72nd hours. The days of ventilation and days in ICU were evaluated 

5HVXOWV�� There is no VLJQLȴFDQWO\� GL΍HUHQFHV� EHWZHHQ� $3$&+(�ΖΖ� VFRUHV� RI�
groups. The dry sputum weights increased in the study group at 72nd hour 
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�S ���������7KH�/XQJ�&ROODSVH�ΖQGH[� GHFUHDVHG�LQ�VWXG\�JURXS�DW���th (p=0. 003) 
and 72th hours (p<0. 001). The PO2 levels increased in the study group at72nd 
hour (p=0. 015). The culture positivitiy at 72th KRXU�ZDV� GHFUHDVHG�WR�������7KH�
GD\V�RI�YHQWLODWLRQ�DQG�VWD\LQJ�Ζ&8�GLG�QRW�GL΍HU�EHWZHHQ�WKH�JURXSV��

'LVFXVVLRQ� 	� &RQFOXVLRQV�� Although +)&:2� LV� YHU\� H[SHQVLYH� HTXLSPHQW��
combined technique may prevent the development of lung atelectasis or hos-
pital-acquired pneumonia more than routine pulmonary rehabilitation. It does 
QRW�FKDQJH�LQWXEDWHG�SHULRG�DQG�OHQJWK�RI�VWD\�LQ�Ζ&8��+RZHYHU��PRUH�IXUWKHU�
controlled clinical studies are needed to use it in ICU. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��$KPHW�(URáOX��'HU\D��]NDQ

683(5Ζ25�6$*Ζ77$/�6Ζ186�7+520%26Ζ6��3266Ζ%/(�
'(9$67$7Ζ1*�&203/Ζ&$7Ζ21�2)�75$80$7Ζ&�+($'�Ζ1-85<

%XVKLQRVND�ƶ�ƣ����.DUWDORY�ƪ����.X]PDQRYVND�%����3HWUXVKHYD�$��7ROHVND�0��
��7HPHQXJRYD�Ζ����'LPLWURYVNL�$����.RVWRY�0����0LFXQRYLF�0��

8QLYHUVLW\�&OLQLF�RI�$QHVWKHVLD��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�&DUH��
8QLYHUVLW\�&OLQLF�2I�1HXURVXUJHU\��&OLQLFDO�&HQWHU�Ȋ0RWKHU�7KHUHVDȋ�
6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ�� &HUHEUDO� VDJLWWDO� VLQXV� WKURPERVLV� LV� DQ� HOXVLYH� GLDJQRVLV�� EH-
FDXVH�RI� LWV� QRQVSHFLȴF� SUHVHQWDWLRQ� DQG� LWV� QXPHURXV�SUHGLVSRVLQJ� IDFWRUV��
It is believed to be an uncommon cause of stroke. It occurs when a blood cloth 
IRUPV�LQ�WKH�EUDLQV�YHQRXV�VLQXVHV��ZKLFK�SUHYHQWV�EORRG�IURP�GUDLQLQJ�RXW�RI�
WKH�EUDLQ��$V�D�UHVXOW��EORRG�FHOOV�PD\�EUHDN�DQG�OHDN�EORRG�LQWR�WKH�EUDLQ�WLV-
VXHV��IRUPLQJ�D�KHPRUUKDJH��'XUDO�VLQXV�WKURPERVHV�XVXDOO\�LQYROYHV�WKH�VDJLW-
WDO��WUDQVYHUVH�DQG�VLJPRLG�VLQXVHV��

$LP��The aim of the study is to present the contribution of a traumatic head 
injury in the development of superior sagittal sinus thrombosis as a possible 
devastating factor in stroke and hemorrhage development. 

7KLV�FDVH�UHSRUW�SUHVHQWV�D����\HDUV�ROG�PDOH�ZLWK�D�JURVV�KHDG�LQMXU\�DV�D�SUH-
disposing factor for the development of a superior sagittal sinus thromb osis. 
7KH� LQMXU\�ZDV�JDLQHG�E\�KLWWLQJ� WKH�KHDG�RQ�WKH�ZDOO� �DXWRPXWLODWLRQ���ZKLFK�
resulted in parietal scalp defect and a linear depressive fracture on the pos-
terior part of the sagittal sulci. On arrival at the emergency room he was fully 
FRQVFLRXV��RULHQWHG�DQG� UHVSRQVLYH� �*&6������ZLWK�KHDG� FRQFXVVLRQ�� LQVLJQLȴ-
FDQW�EOHHGLQJ�IURP�WKH�LQMXUHG�VLWH��SDUWLDOO\�GHEULGHG�DQG�VXWXUHG�EHFDXVH�RI�
the missing parts of skin and underlying soft tissues and well packed with ban-
dages. Computed tomography of the head was made and because of the pos-
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VLELOLW\�RI�GDPDJH�RI�WKH�VXSHULRU�VDJLWWDO�VLQXV��KH�ZDV�LPPHGLDWHO\�SUHSDUHG�
DQG�WUDQVIHUUHG�WR�WKH�RSHUDWLQJ�URRP��ODERUDWRU\�WHVWLQJ��EORRG�W\SH��XQLWV�RI�
blood). There were no signs of cardio-circulatory instability or compensated 
shock on the admittance or during the surgery. No complications developed 
and the patient was transferred awake and conscious to the intensive care unit 
on post-operative monitoring. Anticoagulation therapy in high prophylactic dos-
es were prescribed. 

5HVXOWV��Depressed skull fractures or skull fractures that cross the sinus can 
REVWUXFW�WKH�EORRG�ȵRZ�LQ�WKH�VLQXV��2XU�FDVH�KDG�QR�FRPSOLFDWLRQV�IURP�WKH�
LQMXU\��HYHQ�WKRXJK�WKHUH�ZDV�D�JUHDW�SRVVLELOLW\�WKDW�REVWUXFWLRQ�RU�UXSWXUH�RI�
the sinus might be the consequence of the localization of the fracture during 
the surgery. Obstruction of the sinus may result in serious consequences for 
WKH�EUDLQ�WLVVXHV��GHWHULRUDWLQJ�WKH�FRQVFLRXV�VWDWH�RI�WKH�SDWLHQW��%HFDXVH�RI�WKH�
XQGHȴQLWLYH�SDWKRSK\VLRORJ\��D�FRQVHQVXV�ZDV�QRW�REWDLQHG�RQ�RYHUDOO�VWUDWHJ\�
FRQFHUQLQJ�FRQVHUYDWLYH��UDGLRVXUJLFDO�RU�VXUJLFDO�WUHDWPHQW�\HW��
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3RVWHU�SUHVHQWDWLRQV

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��)HUD\�*¾UVR\��ΖġóO��]NR©DN�7XUDQ

02725�(92.('�327(17Ζ$/�021Ζ725Ζ1*�Ζ1�$�6&2/Ζ26Ζ6�
685*(5<�3$7Ζ(17

$KPHW�(URJOX��(QJLQ�(UWXUN��'LOHN�.XWDQLV

.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
7UDE]RQ��7XUNH\

ΖQWURGXFWLRQ��Scoliosis surgery in the adolescent is a major orthopedic opera-
WLRQ�WKDW�FDQ�LQYROYH�VXEVWDQWLDO�EORRG�ORVV��WUDQVIXVLRQ�UHTXLUHPHQW��DQG�QHX-
rophysiological monitoring. Despite the use of optimal surgical and anesthetic 
WHFKQLTXHV��QHXURORJLF�FRPSOLFDWLRQV�QHYHUWKHOHVV�PD\�GHYHORS�GXULQJ�VFROLRVLV�
VXUJHU\��6R��LQWUDRSHUDWLYH�QHXURSK\VLRORJLFDO�PRQLWRULQJ�GXULQJ�VFROLRVLV�VXU-
gery should be used. We reported motor evoked potential monitoring of a pa-
tient under propofol anesthesia in scoliosis surgery. 

&DVH��$����\HDU�ROG�ER\�ZDV�VFKHGXOHG�WR�XQGHUJR�VFROLRVLV�VXUJHU\��$IWHU�KH-
PRG\QDPLF�PRQLWRULQJ��DQHVWKHVLD�ZDV�LQGXFHG�ZLWK�SURSRIRO�DQG�UHPLIHQWDQ-
il and was maintained with infusions. Intraoperative monitoring of spinal cord 
function was performed with motor evoked potentials (MEPs). Baseline MEPs 
were recorded during the induction of propofol and remifentanil. After correc-
WLRQ�RI�GHIRUPLW\��VLPLODU�0(3V�ZHUH�UHFRUGHG�DQG�FRPSDUHG�EDVHOLQH�YDOXHV�
(Figure 1-2). Intraoperative MEPs were evaluated as normal. At the end of the 
VXUJHU\��SDWLHQW�ZDV�DZDNHQHG�DQG�QHXURORJLF�H[DPLQDWLRQ�ZDV�QRUPDO��3RVW-
operative pain was managed with IV fentanyl using patient-controlled analgesia. 

'LVFXVVLRQ�� Intraoperative monitoring of spinal cord function can be done in 
WKUHH�ZD\V��YLD�VRPDWRVHQVRU\�HYRNHG�SRWHQWLDOV��66(3V���PRWRU�HYRNHG�SRWHQ-
WLDOV� �0(3V��� RU�ZDNH�XS� WHVWV�� 6XFFHVVIXO�PRQLWRULQJ�GXULQJ� VFROLRVLV� VXUJHU\�
UHTXLUHV�FDUHIXO�FRRUGLQDWLRQ�EHWZHHQ�WKH�QHXURSK\VLRORJLVW��DQHVWKHVLRORJLVW�
DQG� VXUJHRQ��0(3V� FDQ� EH� D΍HFWHG� E\� DQHVWKHWLF� GUXJV� DQG� QHXURPXVFXODU�
EORFNLQJ�DJHQWV�� ΖQ�WKLV�FDVH��SURSRIRO�DQHVWKHVLD�LV�SUHIHUUHG�GXULQJ�VFROLRVLV�
surgery because it may suppress motor evoked potentials less than other drugs 
including inhalation anesthetics. 

&RQFOXVLRQ��We conclude that motor evoked potentials can be performed suc-
cessfully under propofol anesthesia without to need a wake-up test in a scoliosis 
surgery. 
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)LJXUHV������0(3V�PRQLWRULQJ��

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��)HUD\�*¾UVR\��ΖġóO��]NR©DN�7XUDQ

833(5�$Ζ5:$<�Ζ1-85<�&$86('�%<�*80�(/$67Ζ&�%28*Ζ(�

$\FD�7XED�'XPDQOL�2]FDQ��&HPLOH�%DOFL�$OWLQ��*RNFHU�8JXU��2UKDQ�
.DQEDN��0XVWDID�$NVR\

$QNDUD�$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

Ζ1752'8&7Ζ21

The most important cause of increased perioperative mortality in obstructive 
VOHHS�DSQHD�V\QGURPH�DQG�REHVLW\� LV� LQWXEDWLRQ�GLɝFXOW\������7KH�JXP�HODVWLF�
bougie is a widely used device for facilitating tracheal intubation when a grade 2 
RU���YLHZ�RI�WKH�ODU\Q[�LV�VHHQ�GXULQJ�GLUHFW�ODU\QJRVFRS\��

CASE

7KH����\HDU�ROG�$6$�ΖΖ�SDWLHQW�ZDV�DVVHVVHG�SUHRSHUDWLYHO\�IRU�XYXORSODVW\��7KH�
patient history showed that he smoked 7 packages of cigarette per year. His BMI 
ZDV��������3UHSDUDWLRQ�ZDV�FRPSOHWHG�IRU�WKH�GLɝFXOW� LQWXEDWLRQ��7KH�SDWLHQW�
couldn’t directly intubated with laryngoscopy but was intubated with bougie in 
WKH�VHFRQG�WULDO��$IWHU�WKH�LQWXEDWLRQ��WKHUH�ZDV�GLVWLQFW�ELODWHUDO�OHDNDJH�VRXQG��
particularly in left superior zone. After the surgery 200 mg Bridion was adminis-
WHUHG��DQG�WKH�SDWLHQW�ZDV�H[WXEDWHG��+H�ZDV�WKHQ�IROORZHG�XS�LQ�3$&8��'XH�WR�
WKH�VWULGRU��LW�ZDV�WKRXJKW�WKDW�WKHUH�ZDV�HGHPD�LQ�KLV�XSSHU�DLUZD\��$W�PLQXWH�
���RI�3$&8�IROORZ�XS�� LW�ZDV�QRWLFHG� WKDW�XSSHU�DLUZD\�HGHPD�UHJUHVVHG�EXW�
there was subcutaneous emphysema giving a sense of rattle during palpation 
LQ�WKH�SHULSKHU\�RI�WKH�ULJKW�H\H��ΖW�VSUHDG�UDSLGO\�RYHU�WKH�IDFH��$IWHUZDUGV��KH�
was intubated again through video laryngoscopy due to the risk of upper airway 
REVWUXFWLRQ��)LEHU�RSWLF�H[DPLQDWLRQ�DQG�WKRUD[�WRPRJUDSK\�UHYHDOHG�WKDW�WKH�
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ȴVWXOD�OLQH�ZDV�RQ�WKH�OHIW�ODWHUDO�ZDOO�IROORZLQJ�FULFRLG�FDUWLODJH��0XFRVDO�GDP-
age of the patient healed spontaneously and weaning was conducted four days 
later in ICU. 

'Ζ6&866Ζ21

ΖW�ZDV�UHSRUWHG�WKDW�WUDFKHDO�LQMXU\�DQG�UXSWXUH�RFFXUV�GXH�WR�ȊEOLQGȋ�DGYDQFH-
ment of the bougie during intubation (2). It was indicated that use of bougie 
DORQJ�ZLWK�OXEULFDQW��DGYDQFLQJ�LW�JHQWO\��DQG�ZLWKGUDZLQJ�LW�D�IHZ�FHQWLPHWHUV�
or asking for help to stabilize it while placing tracheal tube could reduce airway 
LQMXU\�DVVRFLDWHG�ZLWK�ERXJLH������'XH�WR�WKH�LGHQWLȴFDWLRQ�RI�VXEFXWDQHRXV�HP-
SK\VHPD�DW�PLQXWH����GXULQJ�IROORZ�XS��LW�ZDV�WKRXJKW�WKDW�WKH�ERXJLH�FDXVHG�
injury in the patient. 

We believe that a close long-term postoperative follow-up is important in cases 
ZKHUH�GLɝFXOW�LQWXEDWLRQ�LV�FRQGXFWHG�ZLWK�ERXJLH�DQG�LQWXEDWLRQ�LV�DFKLHYHG�
through multiple trials. 

1. 7XUN�-�$QDHVWK�5HDQLP����������������

2. 0HGLFDO�-RXUQDO�RI�%DNLUNR\�����������������

3. $QDHVWKHVLD���������������Ȃ���

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��)HUD\�*¾UVR\��ΖġóO��]NR©DN�7XUDQ

326723(5$7Ζ9(�$'5(1$/�&5Ζ6Ζ6�Ζ1�$�&+Ζ/'�:Ζ7+�Ζ62/$7('�
*/8&2&257Ζ&2Ζ'�'()Ζ&Ζ(1&<�'(63Ζ7(�6833/(0(17$/�
675(66�'26(

$QND\�<LOEDV�$��$\\LOGL]�$��&LIFL�&��$NFD�%��8]XPFXJLO�)��

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��3DWLHQWV�ZLWK�DGUHQDO�LQVXɝFLHQF\�RU�VXSSUHVVLRQ�GXH�WR�FKURQ-
ic steroid usage are prone to perioperative adrenal crisis triggered by surgical 
VWUHVV������7KH�DLP�RI�WKLV�UHSRUW�LV�WR�SUHVHQW�D�SHGLDWULF�FDVH�VX΍HULQJ�SRVWRS-
erative adrenal crisis despite administration of supplemental steroids. 

&DVH�5HSRUW��$Q����\HDU�ROG�����NJ�PDOH�SDWLHQW�ZLWK�D�GLDJQRVLV�RI� LVRODWHG�
JOXFRFRUWLFRLG�GHȴFLHQF\�ZDV�VFKHGXOHG�IRU�HPEHGGHG�WRRWK�H[WUDFWLRQ�XQGHU�
general anesthesia. He was on 10 mg/m2/d oral hydrocortisone therapy and 
presented characteristic features of chronic steroid replacement treatment in-
cluding obesity and moon facies. He had a history of adrenal crisis with hypo-
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WHQVLRQ��K\SRJO\FHPLD�DQG�PHDQLQJOHVV�VSHHFK�GXULQJ�D�UHVSLUDWRU\� LQIHFWLRQ�
last year. The patient was consulted to pediatric endocrinology department and 
prescribed a multi-dose perioperative supplemental steroid regimen starting 
from the day before surgery. Following standard monitoring and uneventful an-
HVWKHVLD� LQGXFWLRQ�ZLWK�SURSRIRO�� IHQWDQ\O� DQG� URFXURQLXP�� DQ� LQWUDRSHUDWLYH�
20 mg methylprednisolone was also administered by intravenous infusion. His 
intraoperative blood glucose levels measured at 30-minute intervals were 108 
JU�GO�DQG����JU�GO��'HVSLWH�DGHTXDWH�ȵXLG�UHVXVFLWDWLRQ��KH�ZDV�VOLJKWO\�K\SRWHQ-
VLYH�ZLWK�D�V\VWROLF�EORRG�SUHVVXUH�RI�DSSUR[LPDWHO\����PP+J�GXULQJ�WKH�RSHUD-
WLRQ��-XVW�DIWHU�UHFRYHU\�IURP�WKH�GHQWDO�SURFHGXUH�ODVWLQJ�DERXW����PLQXWHV��KH�
VWDUWHG�VX΍HULQJ�KDOOXFLQDWLRQV�DQG�DJLWDWLRQ��+LV�EORRG�SUHVVXUH�DQG�JOXFRVH�
ZDV�������PP+J�DQG����PJ�GO��:H�DGPLQLVWHUHG�DQ�DGGLWLRQDO�GRVH�RI���PJ�NJ�
PHWK\OSUHGQLVRORQH�WRJHWKHU�ZLWK�LQWUDYHQRXV�����GH[WURVH�DQG�ȵXLG�LQIXVLRQ��
The symptoms ceased totally within 20 minutes and the patient was discharged 
IURP�KRVSLWDO�ZLWKRXW�DQ\�FRPSOLFDWLRQV�DIWHU�D����KRXU�IROORZ�XS�SHULRG��

'LVFXVVLRQ��Preoperative dose recommendations for corticosteroids are con-
troversial. Major endocrine guidelines recommend stress dose although some 
recent studies suggest that routine supraphysiologic doses are not necessary 
SUHRSHUDWLYHO\�DQG�UHVFXH�GRVH�VKRXOG�EH�FRQVLGHUHG� LQ�FDVH�RI�XQH[SODLQHG�
K\SRWHQVLRQ���������$GUHQDO�FULVLV�WULJJHUHG�E\�VXUJLFDO�VWUHVV�KDV�EHHQ�UHSRUW-
ed up to the postoperative 18th hour despite stress dose regimen. Our patient 
GHYHORSHG�DGUHQDO�FULVLV�GHVSLWH�D�VXSSOHPHQWDO�VWUHVV�GRVH��ZKLFK�H[HPSOLȴHV�
WKH�QHHG�IRU�FORVH�PRQLWRULQJ�DQG�DW�OHDVW����KRXU�KRVSLWDOL]DWLRQ�IRU�SDWLHQWV�
ZLWK�DGUHQDO�LQVXɝFLHQF\�HYHQ�LQ�GD\�FDVH�VXUJHULHV��

5HIHUHQFHV��
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Issue 12. Art. No. : CD005367. 

2. .HOO\�.1��'RPDMQNR�%��3HULRSHUDWLYH� VWUHVV�GRVH� VWHURLGV��&OLQ�&RORQ�5HFWDO� 6XUJ�
�������������Ȃ�����

3. %RUQVWHLQ�65��$OOROLR�%��$UOW�:��%DUWKHO�$��'RQ�:DXFKRSH�$��+DPPHU�*'��HW�DO��'LDJ-
QRVLV�DQG�7UHDWPHQW�RI�3ULPDU\�$GUHQDO�ΖQVXɝFLHQF\��$Q�(QGRFULQH�6RFLHW\�&OLQLFDO�
3UDFWLFH�*XLGHOLQH��-�&OLQ�(QGRFULQRO�0HWDE��������������������Ȃ�����
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+DFHWWHSH�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��Noonan syndrome is known to be challenging due to airway prob-
OHPV��KHDUW�GLVHDVHV�DQG�EOHHGLQJ�GLDWKHVLV�GXULQJ�DQHVWKHWLF�PDQDJHPHQW����
����:H�SUHVHQW�D�SDWLHQW�ZLWK�1RRQDQ�6\QGURPH�GLDJQRVHG�WR�KDYH�SODWHOHW�G\V-
IXQFWLRQ��VFKHGXOHG�IRU�GHQWDO�H[WUDFWLRQ�XQGHU�JHQHUDO�DQHVWKHVLD��

&DVH�UHSRUW��$Q�HLJKW�\HDU�ROG�����NJ�SDWLHQW�ZLWK�1RRQDQ�V\QGURPH�ZDV�VFKHG-
XOHG�IRU�GHQWDO�SURFHGXUH�XQGHU�JHQHUDO�DQHVWKHVLD��3DWLHQWȇV�SK\VLFDO�H[DPLQD-
WLRQ�UHYHDOHG�QR�VLJQV�RI�GLɝFXOW�DLUZD\��+LV�EORRG�FRXQW�ZDV�QRUPDO��KRZHYHU��
he was diagnosed to have platelet dysfunction due to recurrent bruising 2 years 
ago. His medical history included surgical repairment for atrial septal defect and 
SXOPRQDU\�VWHQRVLV��ΖQ�FRQVXOWDWLRQ�ZLWK�SHGLDWULF�FDUGLRORJ\��JHQHWLFV�DQG�KH-
PDWRORJ\�GHSDUWPHQWV��SUHSDUDWLRQV�IRU�GLɝFXOW�DLUZD\��SURSK\OD[LV�IRU�LQIHF-
tive endocarditis and administration of 2 units of platelet concentrates (PC) were 
SODQQHG� SUHRSHUDWLYHO\�� $IWHU� DQHVWKHVLD� LQGXFWLRQ� DQG� HDV\� LQWXEDWLRQ�� WKH�
SURFHGXUH�ZDV�FRPSOHWHG�XQHYHQWIXOO\�DQG�WKH�SDWLHQWȇV�WUDFKHD�ZDV�H[WXEDW-
HG��%HIRUH�OHDYLQJ�WKH�RSHUDWLQJ�URRP��ZH�QRWLFHG�D�PLOG�EOHHGLQJ�LQ�WRRWK�H[-
traction sockets. Due to persistent bleeding despite 30 minutes of compression 
RQ�WKH�EOHHGLQJ�VLWH��ZH�UH�LQWXEDWHG�WKH�SDWLHQWȇV�WUDFKHD�WR�VHFXUH�WKH�DLUZD\�
and to avoid pulmonary aspiration and transferred him to postanesthesia care 
XQLW��)ROORZLQJ�DGPLQLVWUDWLRQ�RI�DGGLWLRQDO���XQLWV�RI�3&��WUDQH[DPLF�DFLG�ZDV�
given both intravenously and applied directly on the bleeding sites. Bleeding 
VWRSSHG�LQ�WKH�HQG�RI���KRXUV�RI�FRQWLQXRXV�FRPSUHVVLRQ��DQG�WKH�WUDFKHD�ZDV�
H[WXEDWHG���KRXUV�DIWHU�FHVVDWLRQ�RI�EOHHGLQJ��ΖQ�WKH�IROORZLQJ������KRXU�SHULRG��
severe wheezing and cyanosis developed while crying and resolved completely 
ZLWK�EURQFKRGLODWRU�WKHUDS\��7KRUD[�&7�VFDQ�UHYHDOHG�D�VXEJORWWLF�WUDFKHDO�VWH-
nosis but no emergency treatment was required. The patient was discharged 
with a regular follow-up plan in department of ENT surgery. 

&RQFOXVLRQ��'LɝFXOW�DLUZD\�DQG�FDUGLDF�FRPSOLFDWLRQV�DUH�WKH�PRVW�FRPPRQO\�
anticipated problems during anesthetic management of a patient with Noonan 
V\QGURPH��$OWKRXJK�EOHHGLQJ�GLDWKHVLV�LV�D�PDMRU�FRPSRQHQW�RI�WKLV�V\QGURPH��
there are very few reports regarding postoperative bleeding. Our patient’s an-
esthetic management became challenging due to persistent bleeding refractory 
to treatment. We suggest detailed preoperative hematological assessment for 
these patients scheduled for procedures with a potential for bleeding. 
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+DFHWWHSH�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��3KDU\QJHDO�WHUDWRPDV��ZKLFK�DUH�UDUH�FDXVHV�RI�FRQJHQLWDO�QHR-
SODVPV��FDQ�FDXVH�DLUZD\�DQG�IHHGLQJ�SUREOHPV�LQ�QHRQDWHV�������. The aim of this 
UHSRUW�LV�WR�SUHVHQW�D�FDVH�RI�XQH[SHFWHG�GLɝFXOW�DLUZD\�GXH�WR�RSHUDWHG�SKD-
ryngeal teratoma in a child scheduled for cleft palate correction under general 
anesthesia. 

&DVH�UHSRUW��$Q����PRQWK�ROG��PDOH�SDWLHQW�ZDV�VFKHGXOHG�IRU�FOHIW�SDODWH�FRU-
rection under general anesthesia. The patient’s medical history included surgi-
FDO�H[FLVLRQ�RI�WHUDWRPD�WKDW�ZDV�EORFNLQJ�RURSKDU\Q[�DQG�LQYDGLQJ�WKH�EDVH�RI�
WRQJXH�ZKHQ�KH�ZDV�RQH�PRQWK�ROG��+LV�SK\VLFDO�H[DPLQDWLRQ�DQG�FRQVXOWDWLRQ�
ZLWK�(17�VXUJHRQV�UHYHDOHG�QR�VLJQV�RI�GLɝFXOW�DLUZD\��$IWHU�DQHVWKHVLD�LQGXF-
WLRQ�DQG�HDV\�PDVN�YHQWLODWLRQ��WKH�ȴUVW�DWWHPSW�RI�LQWXEDWLRQ�ZLWK�GLUHFW�ODU\Q-
goscopy using Macintosh 2 blade was unsuccessful. His Cormack-Lehane score 
ZDV�WKUHH��DQG�LW�ZDV�GLɝFXOW�WR�GLUHFW�WKH�HQGRWUDFKHDO�WXEH�WRZDUGV�WKH�YRFDO�
FRUGV�GXH�WR�D�UHVLGXH�PDVV�RQ�WKH�ULJKW�VLGH�RI�SKDU\Q[��:H�SHUIRUPHG�WKH�
second attempt of intubation by using videolaryngoscopy with an acute angled 
blade. Cormack-Lehane score was two and the patient’s trachea was intubated 
ZLWK������VSLUDO�HQGRWUDFKHDO�WXEH��$W�WKH�HQG�RI�WKH�VXUJHU\��WKH�SDWLHQWȇV�WUD-
FKHD�ZDV�H[WXEDWHG�XQHYHQWIXOO\�IROORZLQJ�UHYHUVDO�RI�QHXURPXVFXODU�EORFNDGH�
ZLWK�VXJDPPDGH[��+H�KDG�QR�DLUZD\�SUREOHPV�GXULQJ�KLV�IROORZ�XS�SHULRG�LQ�
the plastic and reconstructive surgery clinic and was discharged two days after 
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VXUJHU\��$�45�FRGH�ZDV�FUHDWHG�E\�DQHVWKHVLRORJ\�GHSDUWPHQW�IRU�GLɝFXOW�DLU-
way management. 

&RQFOXVLRQ��ΖQ�SDWLHQWV�ZLWK�RURQDVRSKDU\QJHDO�WHUDWRPDV��GHWDLOHG�SUHRSHUD-
tive airway assessment and being prepared for challencing airway management 
UHPDLQV�LPSRUWDQW�HYHQ�DIWHU�VXUJHU\�FRQFHUQLQJ�WKDW�GLɝFXOW�DLUZD\�SUREOHPV�
FDQ�EH�HQFRXQWHUHG�GHVSLWH�VXUJLFDO�H[FLVLRQ�DV�LQ�RXU�FDVH��
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2. An unusual cause of inspiratory stridor in the newborn: congenital pharyngeal ter-
DWRPD�D�FDVH�UHSRUW��3RVRG�$��b*ULHVPDLHU�(��b%UXQQHU�$��b3RWRWVFKQLJ�&��b7UDZ¸JHU�
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s12887-015-0539-9. 

3. $LUZD\�PDQDJHPHQW�RI�WKUHH�FDVHV�RI�FRQJHQLWDO�FHUYLFDObWHUDWRPD��+XOOHWW�%-��b6KLQH�
13��b&KDPEHUV�1$��3DHGLDWU�$QDHVWK��b�����-XO����������������

0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��)HUD\�*¾UVR\��ΖġóO��]NR©DN�7XUDQ

$�5$5(�&$6(�2)�0$'(/81*ȇ6�'Ζ6($6(
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$QNDUD�$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO

%DFNJURXQG�DQG�$LP��0DGHOXQJȇV�GLVHDVH�/DXQRLV�%HQVDXGH�6\QGURPH��EH-
nign symmetric lipomatosis or multiple symmetric lipomatosis) is a rare disease 
FKDUDFWHUL]HG�E\�DV\PPHWULF�FROOHFWLRQ�RI�DGLSRVH�WLVVXH��PRVWO\�XQHQFDSVXODW-
HG� OLSRPDV�� LQ� WKH�KHDG�� SRVWHULRU� QHFN� DQG�XSSHU� WUXQN� �����:KLOH� LW� XVXDOO\�
occurs in middle-aged men between 30 to 60 years of age with a history of alco-
KROLVP�H[DFW�SDWKRJHQHVLV�LV�VWLOO�XQNQRZQ������ΖPSDLUHG�OLSLG�PHWDEROLVP�DQG�
inhibition of lipidosis result proliferation of adipose tissue mainly around neck 
�7\SH�����VKRXOGHUV��7\SH����DQG�DEGRPHQ�7\SH����3DWLHQWV�HVSHFLDOO\�ZLWK�7\SH�
��0DGHOXQJȇV�GLVHDVH�PD\�KDYH�GLɝFXOWLHV�LQ�VZDOORZLQJ��KHDG�PRYHPHQW�DQG�
SDLQ�LQ�WKH�QHFN�RU�ODU\Q[��7KHVH�SDWLHQWV�PD\�DOVR�SUHVHQW�ZLWK�D�GLɝFXOW�DLU-
way. We would like to present a case with Madelung’s disease that underwent 
an emergent craniotomy. 

&DVH��56 years old male patient presented to the emergency department with 
persistent severe headache. A CT scan was performed and upon seeing subdu-
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UDO�KHPDWRPD��WKH�SDWLHQW�ZDV�LPPHGLDWHO\�EURXJKW�WR�WKH�25��+H�ZDV�HYDOX-
ated as Mallampati III however was intubated uneventfully. His medical history 
UHYHDOHG�0DGHOXQJȇV�GLVHDVH�ZLWK�PXOWLSOH�RSHUDWLRQV� IRU� WKH�D[LOODU\�DQG�DE-
GRPLQDO�UHJLRQV��ΖQ�RQH�RI�WKRVH�RSHUDWLRQV�KH�ZDV�GLDJQRVHG�DV�GLɝFXOW�LQWX-
bation other than that he had been intubated uneventfully. After the operation 
WKH�SDWLHQW�ZDV�H[WXEDWHG�DQG�WDNHQ�WR�WKH�VXUJLFDO�Ζ&8�GHSDUWPHQW��7ZR�ZHHNV�
later the patient had a cardiac arrest in the ICU and didn’t respond to CPR and 
died. 

'LVFXVVLRQ: Although Madelung’s disease is a rare disorder our encounter may 
be either in the elective or in the emergency settings. These patients may have 
challenging airways because of the adipose tissue collection in the head and 
neck region. Progressive fatty tissue accumulation may even cause severe inspi-
UDWRU\�G\VSQHD��ZKLFK�PD\�UHTXLUH�WUDFKHRWRP\������
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QDO�LQVXɝFLHQF\��D�FDVH�UHSRUW�DQG�UHYLHZ�RI�OLWHUDWXUH��3RVWHS\�'HUPDWRO�$OHUJRO����
����������Ȃ���������
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'LOHN�.XWDQLV��$KPHW�(URJOX��(QJLQ�(UWXUN

.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
7UDE]RQ��7XUNH\��

ΖQWURGXFWLRQ

/RZHU�H[WUHPLW\�DPSXWDWLRQV�DUH�VXUJLFDO�SURFHGXUHV�SHUIRUPHG�RQ�FDVHV�ZKR�
have serious comorbidities and need for intensive care support. In these pa-
WLHQWV�ZKRVH�OLIH�LV�KDQJLQJ�RQ�E\�D�WKUHDG��FKRVHQ�DQHVWKHVLD�PHWKRG�UHTXLUHV�
VSHFLȴFDWLRQ��$OO�RI�WKHLU�V\VWHPV�DV�ZHOO�DV�KHPRG\QDPLFV�PD\�EH�VHYHUHO\�DI-
fected under general anesthesia and central blocks. Femoral (along with lateral 
cutaneous femoral) and sciatic nerve blocks may provide adequate anesthesia 
IRU�DPSXWDWLRQ��ΖQ�WKLV�FDVH��ZH�SUHVHQWHG�RXU�DQHVWKHVLD�PHWKRG�SHUIRUPHG�
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for left limb amputation to a critically ill patient monitored in our anesthesia in-
tensive care unit. 

&DVH

$PSXWDWLRQ�IURP�WKH�SUR[LPDO�WLELD�RI�OHIW�OLPE�GXH�WR�QHFURWL]HG�IRRW��GLDEHWLF�
IRRW��DW��UG�GD\�RI�KRVSLWDOL]DWLRQ�ZDV�SODQQHG�LQ�D����\HDU�ROG��PRUELG�REHVH�
female who had been followed in anesthesia intensive care unit with diagnoses 
RI�GLDEHWHV�PHOOLWXV��K\SHUWHQVLRQ��IRU����\HDUV���FRQJHVWLYH�KHDUW�IDLOXUH��UHQDO�
IDLOXUH��FDUGLRJHQLF�SXOPRQDU\�HGHPD��PDOQXWULWLRQ�DQG�SHULSKHUDO�FLUFXODWLRQ�
IDLOXUH�� ΖQ� SUH�RSHUDWLYH� HYDOXDWLRQ�� EORRG� SUHVVXUH� ZDV�������PP+J�� KHDUW�
UDWH�ZDV���PLQ��6S22�ZDV������UHVSLUDWRU\�UDWH�ZDV����PLQ��3DWLHQW�ZDV�EUHDWK-
ing spontaneously with the O2 support(6lt/min) via mask. In laboratory param-
HWHUV��+E$1&�ZDV����+JE�ZDV����JU�GO��D377�ZDV������VHF��37�ZDV������VHF�DQG�
Ζ15�ZDV������� ΖQ�DXVFXOWDWLRQ��61-S2�ZHUH�SRVLWLYH�DQG�WKHUH�ZHUH�GL΍XVH�UDOHV�
in bilateral lungs. There was bilateral (++) pretibial edema. CPAP with mask was 
intermittantly performed. 

$IWHU�REWDLQLQJ�DQHVWKHVLD� FRQVHQW� IURP�$6$���SDWLHQW��SHUIRUPLQJ�SHULSKHU-
al nevre block under ultrasound assistance was decided due to considered as 
having high risk for general anesthesia and central block as well as having prob-
lematic position. Sedation was achieved by administration of 30mg (iv) ketamine 
WR�PRQLWRUL]HG�SDWLHQW��)LUVW�OHIW�IHPRUDO�QHUYH��WKHQ�DQWHULRU�VFLDWLF�QHUYH�ZDV�
YLVXDOL]HG�ZLWK�XOWUDVRXQG��$IWHU� YLVXDOL]DWLRQ�� D�PL[WXUH�RI� HTXDO�GRVHV�RI� ���
��EXSLYDFDLQ���PO�� DQG� ��OLGRFDLQ��PO��ZDV� LQMHFWHG� WR� WLVVXHV� VXUURXQGLQJ�
these nerves. Surgical procedure was initiated at 30minutes later after block. 
30mg (iv) ketamin doses were administered to patient during the procedure 
ODVWLQJ�DSSUR[LPDWHO\��KRXUV���XQLWHV�RI�HU\WURF\WH�DQG��XQLW�RI�7'3�ZHUH�UH-
placed intraoperatively. Hemodynamicly stable patient was transferred to post-
operative intensive care unit. 

 Figure1; necrotized foot Figure2; sciatic nerve Figure3; femoral nerve

&RQFOXVLRQ

6FLDWLF��IHPRUDO�DQG�ODWHUDO�IHPRUDO�FXWDQHRXV�QHUYH�EORFNV�ZHUH�XVHIXO�IRU�DP-
putation of a critically ill patient monitored and treated in intensive care unit. 
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0D\�����������:HGQHVGD\� �������������
6(66Ζ21��� &KDLUV��)HUD\�*¾UVR\��ΖġóO��]NR©DN�7XUDQ

(0(5*(17�5(Ζ03/$17$7Ζ21�2)�$50�:Ζ7+�Ζ17(56&$/(1(�
BLOCK

'U��(QJLQ�(UWXUN��'U��'LOHN�.XWDQLV��'U��$KPHW�(URJOX

.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�
$QDHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��7UDE]RQ��7XUNH\

%DFNJURXQG��Interscalene block (ISB) can be used by self or be combined with 
JHQHUDO�DQDHVWKHVLD�IRU�VXUJHU\�RI�XSSHU�H[WUHPLW\�HVSHFLDOO\�IRU�SRVWRSHUDWLYH�
analgesia and revascularization of the arm. 

&DVH��$����\HDU��ROG�PDOH�SDWLHQW�DGPLWWHG�WR�RXU�KRVSLWDO�ZLWK�VHYHUH�DUP�LQMX-
ry. The patient’s arm was completely cutten down from shoulder. When he was 
WUDQVSRUWHG�WR�HPHUJHQF\�KDOO��KH�ZDV�DJLWDWHG�DQG�KLV�DUWHULDO�EORRG�SUHVVXUH��
������PP+J��KHDUW�UDWH�����PLQ��+H�VWDWHG�WKDW�KH�KDG�H[FHVVLYH�EOHHGLQJ��+LV�
ODERUDWRU\�ȴQGLQJV�ZDV�QRUPDOO�H[FHSW�KHPRJORELQ��+E����PJ�GO���+H�ZDV�VH-
dated with 2 mg of midazolam and was transferred to operating theatre for re-
LPSODQWDWLRQ�RI�WKH�H[WUHPLW\��$IWHU�WKH����wJ�RI�LQWUDYHQRXV�IHQWDQ\O�DQG�ORFDO�
DQDHVWKHVLD�� LQWHUVFDOHQH�FDWKHWHU�ZDV� LQVHUWHG�DW�ULJKW�VLGH��7KHQ�����PJ�RI�
thiopental and 8 mg of vecuronium were administered for anaesthesia induc-
WLRQ��$QDHVWKHVLD�ZDV�PDLQWDLQHG�ZLWK������RI�VHYRȵXUDQH�LQ��������RI�22/N2O 
PL[WXUH�DIWHU�WUDFKHDO�LQWXEDWLRQ��7KH�FXW�H[WUHPLW\�ZDV�UHLPSODQWHG�DW�WKH�HQG�
RI������KRXUV��3LFWXUH�D��E���7KH�SDWLHQWȇV�YLWDO�SDUDPHWHUV�ZHUH�VWDEOH�WKURXJK-
RXW�WKH�RSHUDWLRQ��7KH�SDWLHQW�ZDV�DGPLQLVWHUHG�WRWDO������PO�RI�LVRWRQLF�VDOLQH��
�����PO�RI����GH[WURVH� ULQJHU� ODFWDWH�DQG���XQLWV�RI�SODVPD��7KH�VROXWLRQ�RI�
GH[WUDQ��5KHRPDFURGH[�����PO��ZDV�VWDUWHG�IRU����KRXUV�LQWUDYHQRXV�LQIXVLRQ��
�PO�RI�������RI�SODLQ�EXSLYDFDLQH�ZDV�DGPLQLVWHUHG�DV�D�EROXV�YLD�LQWHUVFDOHQH�
catheter and it was infused 2ml/hours as same concentration for later 72 hours. 
������RI�VRGLXP�ELFDUERQDWH�ZDV�LQIXVHG�DV�D�GRVH�RI���PO�K��$IWHU�WKH�HQGLQJ�
WKH�RSHUDWLRQ�WKH�SDWLHQW�ZDV�H[WXEDWHG�DQG�WUDQVIHUUHG�WR�WKH�ZDUG��

'LVFXVVLRQ�DQG�&RQFOXVLRQ��Ζ6%�LV�XVHG�IRU�XSSHU�H[WUHPLW\�VXUJHU\��%XW�ZKDW-
ever it hasn’t been known as a long term of postoperative care. ISB may help 
perfusion and revascularization of the reimplanted arm by blocking the sympa-
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WKHWLF�V\VWHP�DORQJVLGH�WKH�SURYLGLQJ�RI�H[FHOOHQW�DQDOJHVLD�IRU�VXFK�FDVHV��7KXV�
Ζ6%�PD\�FRQWULEXWH�WR�VXFFHVV�UDWH�RI�H[WUHPLW\�UHLPSODQWDWLRQ��

a) b)

Pictures: Appearance of reimplanted arm a) from below b) from above
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833(5�$Ζ5:$<�2%6758&7Ζ21�&$86('�%<�86(�2)�&/$66Ζ&�
/0$�:Ζ7+�&8))�35(6685(�$7�9(5<�+Ζ*+�92/80(

6��0XVWDID�$.62<
��(]JL�(5.Ζ/Ζ&��$\FD�2=&$1��$EGXONDGLU�%87


$QNDUD�$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��7XUNH\ 

8QLYHUVLW\�RI�<óOGóUóP�%H\D]óW��)DFXOW\�RI�0HGLFLQH��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��7XUNH\

LMAs are instruments conventionally suitable for spontaneous respiration used 
to provide airway in cases requiring general anesthesia with short surgical du-
UDWLRQ������7KH\�PLJKW� OHDG�WR�GL΍HUHQW�FRPSOLFDWLRQV�UHODWHG�ZLWK�DLUZD\��7KH�
literature review shows that LMA usages causing upper airway obstruction usu-
ally occurred in new type of instruments. We attempted to review the airway 
REVWUXFWLRQ�FDVH�IDFHG�GXH�WR�FODVVLF�/0$�XVH��DORQJ�ZLWK�SRLQWV�UHTXLWLQJ�DWWHQ-
tion in this regard. 

83 year-old male ASA II patient was preoperatively assessed in order to conduct 
785�07�GXH�WR�EODGGHU�WXPRU��7KH�H[DPLQDWLRQ�VKRZHG�D�QRUPDO�%0Ζ�DQG�V\V-
temic condition with no additional disease. He had no previous anesthesia and 
DOOHUJ\�KLVWRU\��'XH�WR�WKH�VKRUW�RSHUDWLRQ�GXUDWLRQ��ZH�SODQQHG�WR�ȴ[�D�/0$��
2QFH�WDNHQ�WR�WKH�RSHUDWLQJ�URRP��WKH�SDWLHQW�ZDV�JLYHQ�VWDQGDUG�PRQLWRULQJ�
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SURFHGXUH��$IWHUZDUGV��VWDQGDUG�FODVVLF�/0$�VL]H���ZDV�LQLWLDOO\�WULHG�ZLWK�Ζ9�����
PJ�3URSRIRO�� ���PJ� /LGRFDLQH�� ��� �� wJ�NJ� 5HPLIHQWDQLO�� 6HHLQJ� WKLV�ZDV� ODUJ-
HU��/0$�VL]H���ZDV�ȴ[HG�DW� WKH�VHFRQG�WULDO��6KRUWO\�DIWHUZDUGV�(7&22 rapidly 
reached the value 52. Peak inspiratory pressure increased. The machine was 
checked and no leakage was found. The procedure proceeded with manual ven-
tilation. Rales/rhonchi were not heard during auscultation. The surgical team 
announced the end of operation while intubation was being planned. When 
/0$�ZDV�UHPRYHG��WKHUH�ZDV�FDPEHULQJ�GXH�WR�H[FHVVLYH�LQȵDWLQJ��7KH�SDWLHQW�
in recovery room was then sent to the care unit without problem. 

Airway problems associated with LMA use might occur in clinical use. 
Kleine-Brueggeney et al stated in a case presentation that they came across with 
unpredicted acute airway obstruction using Laryngeal Mask Airway ProSeal™ 
�/0$�3Ƞ���DQG�PHQWLRQHG�PXOWLSOH�SRVVLEOH�FDXVHV������7KH\�UHSRUWHG�WKDW�K\-
SHULQȵDWLRQ�PXVW�EH�DYRLGHG�ZKHQ�XVLQJ�VXSUDJORWWLF�DLUZD\�GHYLFHV��$GGLWLRQ-
DOO\��VXFK�DQ�REVWUXFWLRQ�PLJKW�FDXVH�QHUYH�LQMXU\������+\SHULQȵDWLRQ�PLJKW�FOLQ-
LFDOO\�UHVXOW�LQ�FRPSUHVVLRQ�E\�QDUURZLQJ�WKH�JORWWLF�HQWUDQFH��7KXV��XVH�RI�/0$�
ZLWK�D�SURSHU�VL]H�LV�FUXFLDO��6LQFH�WKH�VL]HV�RI�GL΍HUHQW�EUDQGV�LQ�XVH�PLJKW�EH�
LQFRPSDWLEOH�� DWWHQWLRQ�PXVW� EH� SDLG� WR� XVH� /0$V�RI� WKH� VDPH�EUDQG�� /0$V�
must be held in series (with intermediate sizes). The ml level of the optimal pres-
VXUH�PXVW�EH�GHȴQLWHO\�FKHFNHG�EHIRUH�ȴ[LQJ��
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)HWKL�*¾O��0XVWDID�.HPDO�$UVODQWDġ��ΖġóOD\�&HUHQ��ΖVPDLO�&LQHO

0DUPDUD�8QLYHUVLW\��'HSDUWPHQW�RI�$QDHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
ΖVWDQEXO

ΖQWURGXFWLRQ

Critical illness polyneuropathy (CIP) is a complication of critical illness that pres-
ent with muscle weakness and failure to wean from the ventilator (1). The diag-
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QRVLV� LV�XVXDOO\�PDGH�E\�KLVWRU\�DQG�SK\VLFDO�H[DPLQDWLRQ�EXW�QHHGOH�(0*�LV�
essential for making an accurate diagnosis (2). 

&DVH�3UHVHQWDWLRQ

�$����\HDUV�ROG�ZRPDQ�SUHVHQWHG�ZLWK�IHYHU��K\SRWHQVLRQ�DQG�UHVSLUDWRU\�GLV-
tress at 5th day of total abdominal hysterectomy. Her vital signs were tempera-
WXUH�RI����r&��SXOVH�UDWH�����PLQ��EORRG�SUHVVXUH��������PP+J��UHVSLUDWRU\�UDWH�
���EUHDWK�PLQ��/DERUDWRU\�H[DPLQDWLRQV�DQG�DUWHULDO�EORRG�JDV�DQDO\VLV�ZHUH�DV�
IROORZV��:%&�������.�P/��&53������PJ�/��3URFDOFLWRQLQ��������QJ�P/��S+���������
PO2�����PP�+J��3&22�����PP�+J��+&23���������6S22�������ODFWDWH�������PPRO�/��
BE: -11. She was intubated and mechanically ventilated with PressureRegulat-
edVolumeControl mode. Empirical antimicrobial treatment with piperacillin+ ta-
zobactam and vancomycin were applicated. Both blood cultures were positive 
for gram negative bacteria and sensitive to colymycin. Antibiotic was changed 
to colymycin and meropenem. Patient couldn’t wean from ventilator. After 3 
ZHHNV��SHUFXWDQHRXV�WUDFKHRVWRP\�ZDV� LQVHUWHG�DQG�YHQWLODWRU\�VXSSRUW�ZDV�
given with ContinousPositiveAirwayPressure mode. The following days she de-
YHORSHG�ZHDNQHVV�RI�DOO�IRXU�OLPEV�DQG�QHXURORJLFDO�H[DPLQDWLRQ�VKRZHG�JUDGH�
2 power in lower with grade 3 power in upper limp muscles. There were no 
FDXVHV�WR�H[SODLQ�PXVFOH�ZHDNQHV��&HUHEURVSLQDO�ȵXLG�VDPSOHV��FUDQLDO�05Ζ��%7�
and thoracolumbar MRI were normal. Electromyography demonstrated motor 
DQG�VHQVRU\�D[RQDO�GLVWDO�SRO\QHXURSDWK\�SUHGRPLQDQWO\�LQ�ORZHU�H[WUHPLWLHV��
At day 53 patient discharged from intensive care unit with homevent and sent to 
rehabilitation center to improve long-term recovery. 

&RQFOXVLRQ

&Ζ3�LQFUHDVHV�PRUELGLW\�YLD�WKH�LQDELOLW\�RU�GLɝFXOW\�LQ�ZHDQLQJ�R΍�PHFKDQLFDO�
YHQWLODWLRQ�����ΖQ�DGGLWLRQ�WR�VHSVLV��GUXJV�VXFK�DV�FRO\P\FLQ�PD\�DOVR�FDXVH�WKLV�
FOLQLFDO�VFHQDULR��ΖQ�RXU�FDVH��VHSVLV�UHODWHG�$5'6�DQG�RU�FRO\P\FLQ�DGPLQLVWUD-
tion triggered CIP. Intensivists should take into consideration a diagnosis of crit-
ical illness polyneuropathy in patients with symmetric motor weakness whom 
have organ dysfunctions and also prolonged stay at ICU’s. 
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'¸QPH]

'LVNDSL�<LOGLULP�%H\D]LW�7UDLQLQJ�5HVHDUFK�+RVSLWDO

ΖQWURGXFWLRQ

The increasing use of opioids enhances the likelihood of encountering these pa-
tients in the clinical practice for anesthesiologist (1). Depending upon the chron-
LF�UHFHSWRU�VWLPXODWLRQ��FKURQLF�RSLRLG�XVHUV�GHYHORS�FURVV�WROHUDQFH�DJDLQVW�WKH�
anesthetics drugs and other depressants. As a result of decreased synthesis of 
HQGRJHQRXV�RSLRLG��SRVW�RSHUDWLYH�SDLQ�WROHUDQFH�UHGXFHV���������+\SHUDOJHVLD�
is observed in those patients and perioperative opioid requirement increases 
�����7KHUHIRUH��ZKHQ�JHQHUDO�DQHVWKHVLD�LV�LPSOHPHQWHG��EHFDXVH�FRPSOLFDWLRQV�
VXFK�DV�UHVSLUDWRU\�GHSUHVVLRQ��QDXVHD��YRPLWLQJ�PD\�EH�REVHUYHG�DV�D�UHVXOW�RI�
KLJKHU�GRVHV�RI�RSLRLGV�DQG�DQHVWKHWLF�UHTXLUHPHQWV��UHJLRQDO�DQHVWKHVLD�PD\�
EH�SUHIHUUHG��ΖQ�WKLV�FDVH��ZH�ZDQWHG�WR�GLVFXVV�WKH�H΍HFW�RI�XOWUDVRXQG�JXLGHG�
D[LOODU\�EORFN�LPSOHPHQWDWLRQ�RQ�D����\HDU�ROG�KHURLQ�DGGLFW�SDWLHQW�ZLWK�%HQ-
nett fracture. 

&DVH�5HSRUW

���\HDU�ROG�PDOH�SDWLHQW��DGGLFWHG�WR�KHURLQ�IRU���\HDUV��ZDV�WDNHQ�WR�VXUJHU\�
EHFDXVH�RI�%HQQHWW�IUDFWXUH�� ΖW�ZDV� OHDUQHG�WKDW�WKH�SDWLHQW��ZKR�KDG�QR�V\V-
WHPLF� GLVHDVH�� KDG� KDG� UHFHLYHG� EXSUHQRUSKLQH�QDORNVDQ� IRU� RQH�PRQWK� IRU�
treatment and his latest use of heroin was 15 days prior to the operation. There 
ZDV�QR�SUHRSHUDWLYH�DEQRUPDOLWLHV� LQ� ODERUDWRU\� WHVWV�H[FHSW� WKH�SRVLWLYLW\�RI�
WKH�DQWL�+&9�DE�DQG�DQWL�+%V�DE����$IWHU�VWDQGDUG�PRQLWRULQJ��WKH�SDWLHQW��SUH-
PHGLFDWHG�ZLWK��PJ� LY�RI�0LGD]RODP��ZDV�SHUIRUPHG�XOWUDVRXQG�JXLGHG�D[LO-
ODU\�EORFN�SHUIRUPHG�ZLWK�WKH�XVH�RI�QHUYH�VWLPXODWRU�DQG�ORFDO�DQHVWKHWLF�PL[-
WXUH����������P/�EXSLYDFDLQH�DQG���P/�VDOLQH���$IWHU����PLQXWHV��DSSURSULDWH�
DQDOJHVLD�DQG�DQHVWKHVLD�ZHUH�SURYLGHG��DQG�WKH�SDWLHQW�ZDV�VHQW�WR�WKH�VHUYLFH�
ZLWKRXW�DQ\�SRVW�RSHUDWLRQ�FRPSOLFDWLRQ�IRU������K��DQG�UHVWDUWLQJ�WKH�EXSUHQRU-
phine-naloksan treatment was recommended. 

&RQFOXVLRQ

$V�D�FRQFOXVLRQ��ZH�WKLQN�WKDW�XOWUDVRXQG�JXLGHG���SHULSKHUDO�QHUYH�EORFNV�WR�
WKH�RSLRLG�DGGLFWV�DUH�UHOLDEOH��WKHUHIRUH�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�JHQHUDO�
DQHVWKHVLD�VXFK�DV�ZLWKGUDZDO�V\PSWRPV��VHSVLV��KHPRG\QDPLF�LQVWDELOLW\�FDQ�
be prevented. 
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erative Management of the Opioid Tolerant Patient for

0D\�����������:HGQHVGD\� �������������
SESSION-2 Chairs: Dr. J. Ilievska

&217Ζ18286�9(129(1286�+(02'Ζ$)Ζ/75$7Ζ21�Ζ1�
TREATING SEPTIC PATIENT

3RSHYVNL�'����$QJXVHYD�7����9XFNRYD�'����1HVNRYVNL�Ζ����8JXURY�3����1H]LUL�'��
��0LWUHY�=��

6SHFLDO�KRVSLWDO�)LOLS�9WRUL��6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ��The management of severe sepsis and septic shock remains to 
this day one of the great challenges in medical care. The release of large amounts 
RI�SUR��DQG�DQWL�LQȵDPPDWRU\�PHGLDWRUV�WKDW�RFFXUV� LQ�VHYHUH�VHSVLV�FRQWULE-
XWHV�WR�WKH�GHYHORSPHQW�RI�PXOWLSOH�RUJDQ�G\VIXQFWLRQ�V\QGURPH��02'6��� LQ-
cluding ARF. Conventional Hemodialysis presents problems when used in these 
SDWLHQWV��RIWHQ�EHLQJ�XQDEOH�WR�UHPRYH�HQRXJK�ȵXLG��GXH�WR�KHPRG\QDPLF�LQ-
VWDELOLW\�DQG�K\SRWHQVLRQ�WKDW�RIWHQ�UHVXOWV��7KH�QHZ�&99+')�ZLWK�3ULVPDȵH[�
H;HHGȠ�V\VWHP�KDV�WZR�R΍HULQJV�IRU�PDQDJHPHQW�RI�FULWLFDOO\�LOO�SDWLHQWV��HVSH-
cially in the setting of sepsis -- septeX™ and oXiris™. The base membrane com-
SULVLQJ� WKH�ȴOWHU� LQ� WKH�R;LULV�VHW� UHPRYHV� ODUJHU�PROHFXODU�ZHLJKW�PROHFXOHV��
LQFOXGLQJ�LQȵDPPDWRU\�PHGLDWRUV��

&DVH�5HSRUW��A 38-year-old male was hospitalized for the treatment of acute 
EDFWHULDO� HQGRFDUGLWLV�� +H� ZDV� IHEULOH�� G\VSQHLF�� WDFK\SQHLF� DQG� ZLWK� FOLQLFDO�
signs of left-sided heart failure. Blood cultures were positive and antimicrobial 
treatment was initiated. Transthoracic echocardiography and transesophageal 
echocardiography obtained on the day of the admission reveal endocarditis and 
vegetations on the aortic valve with second degree aortic regurgitation. On the 
seventh day of his hospital stay his condition worsened. The temperature in-
creased to 39C. He was presenting with signs of heart failure and aortic regurgi-
WDWLRQ��th degree. He underwent emergency aortic valve replacement. After the 
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RSHUDWLRQ�KH�ZDV�KHPRG\QDPLF�XQVWDEOH�ZLWK�KLJK�GRVDJH�RI�FDWHFKRODPLQHV��
IHEULOH�XS�WR����&��+H�ZDV�SUHVHQWLQJ�ZLWK�ORZ�V\VWHPLF�YDVFXODU�UHVLVWDQFH�HYHQ�
ZLWK�KLJK�GRVDJH�RI�QRUHSLQHSKULQH��:H�LQLWLDWHG�&99+')�ZLWK�3ULVPDȵH[�R;LULV�
ȴOWHU��5DSLG�LPSURYHPHQW�LQ�FLUFXODWRU\�VWDWXV�ZDV�REVHUYHG��KHUDOGHG�E\�D�VLJ-
QLȴFDQWO\�ORZHU�FDWHFKRODPLQH�UHTXLUHPHQW�DIWHU����KRXUV�RI�&99+')��&99+')�
ZDV�GLVFRQWLQXHG�RQ�WKH�ȴIWK�GD\�DIWHU�WKH�RSHUDWLRQ��&RQWUROV�RI�EORRG�FXOWXUHV�
were negative. 

&RQFOXVLRQ

+HPRȴOWUDWLRQ�DQG�HVSHFLDOO\�KLJK�YROXPH�KHPRȴOWUDWLRQ�LV�H΍HFWLYH�ȆDGMXQFWLYHȇ�
therapy in severe septic shock and especially refractory or catecholamine resis-
tant hypodynamic septic shock

0D\�����������:HGQHVGD\� �������������
SESSION-2 Chairs: Dr. J. Ilievska

)/8Ζ'�5(686&Ζ7$7Ζ21�$1'�%/22'�352'8&76�75$16)86Ζ21�
Ζ1�3$7Ζ(176�:Ζ7+�+(0255+$*Ζ&�6+2&.�$)7(5�63/((1�
583785(

$GUDPDQRYD�'����%RQFKDQRVND�6����/DPEHYVND�1����$��.DUWDORY��%��
.X]PDQRYVND

$QHVWKHVLRORJ\�UHVLGHQWV�DW�8QLYHUVLW\�&OLQLF�IRU�WUDXPDWRORJ\��
RUWKRSHGLFV��DQHVWKHVLD��UHVXVFLWDWLRQ�DQG�LQWHQVLYH�FDUH�DQG�HPHUJHQF\�
FHQWHU��6NRSMH��5��0DFHGRQLD

%DFNJURXQG��The spleen is an organ which most often is damaged by blunt ab-
GRPLQDO�WUDXPD�����SHUFHQW�RI�SDWLHQWV�VX΍HULQJ�IURP�EOXQW�DEGRPLQDO�WUDXPD�
have spleen rupture. Often the lesion is a direct spleen laceration. Careful ob-
servation is required due to the probability of second time bleeding. In most cas-
HV��WKH�LQMXU\�QHHGV�DQ�XUJHQW�VXUJLFDO�WUHDWPHQW��LQWUDYHQRXV�ȵXLG�UHVXVFLWDWLRQ�
and blood products transfusion in cases of uncontrolled bleeding. 

&DVH�UHSRUW��The case represents splenic injury with a car accident patient. The 
FDVXDOLW\�� D����\HDU�ROG�PDOH�ZDV�DGPLWWHG�ZLWK�FOLQLFDO� VLJQV�RI� VKRFN�Ȃ� FRQ-
IXVLRQ��K\SRWHQVLRQ��WDFK\FDUGLD��SDOHQHVV�DQG�GL΍XVH�DEGRPLQDO�WHQGHUQHVV��
&RH[LVWLQJ�GLVHDVHV�LQFOXGH�KHSDWLF�FLUUKRVLV��7KURXJK�ODERUDWRU\�DQDO\VLV��ZLWK�
UHGXFWLRQ� LQ� WKH� IXOO�EORRG�FRXQW�� DQG�XOWUDVRXQG� WRPRJUDSK\�� IUHH�ȵXLG�ZDV�
YHULȴHG�LQ�WKH�DEGRPHQ�DQG�H[SORUDWRU\�ODSDURWRP\�ZDV�LQGLFDWHG��+HPRSHUL-
WRQHXP�KDV�EHHQ�GHWHUPLQHG�ZLWK��������PO�EORRG�LQ�WKH�DEGRPHQ��VSOHHQ�UXS-
WXUH��DQG�VSOHQHFWRP\�KDV�EHHQ�SHUIRUPHG��'XULQJ�LQWUDRSHUDWLYH�DQG�SRVWRS-
HUDWLYH�SHULRG��UHVXVFLWDWLRQ�ZLWK�FU\VWDOORLGV��FROORLGV�DQG�EORRG�GHULYDWHV�ZDV�
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SHUIRUPHG��ΖQ�IXUKHU�SURFHGXUH��KHPRG\QDPLF�VWDELOLW\�LV�DWWDLQHG��ODERUDWRU\�
analysis corrections and improving the general condition of the patient. 

'LVFXVVLRQ��The prognosis of patients with hemorrhagic shock is directly relat-
ed to the initial resuscitation. The aim of treatment is adequate provision of the 
WLVVXHV�ZLWK�R[\JHQ�DQG�WLVVXH�SHUIXVLRQ��%HVLGHV�WKH�JHQHUDO�SULQFLSOH�RI�UHVXV-
FLWDWLRQ��$%&��GHWHUPLQLQJ�DQG�FRUUHFWLQJ�WKH�FDXVH�RI�EOHHGLQJ��R[\JHQRWKHUD-
S\��YDVFXODU�DFFHVV�DQG�ȵXLG�DQG�EORRG�SURGXFWV�UHVXVFLWDWLRQ�LV�WKH�ȴUVW�VWHS�
LQ�PDQDJLQJ� KHPRUUKDJLF� VKRFN�� ΖQWUDYHQRXVO\� DUH� DGPLQLVWHUHG� FU\VWDOORLGV��
FROORLGV�DQG�EORRG�GHULYDWHV�Ȃ� UHG�EORRG�FHOOV�� IUHVK� IUR]HQ�SOD]PD��SODWHOHWV��
FU\RSUHFLSLWDWH�DQG�FRDJXODWLRQ�IDFWRUV��'HVSLWH�XQFRQWUROOHG�EOHHGLQJ��ȵXLG�DG-
PLQLVWUDWLRQ�PXVW�EH�FRQWUROOHG�GHSHQGLQJ�RQ�FOLQLFDO�DQG�ODERUDWRU\�DQDO\VLV��
comorbidities and general state of the patient. 

0D\�����������:HGQHVGD\� �������������
SESSION-2 Chairs: Dr. J. Ilievska

3(5&87$1(286(1'26&23Ζ&�*$67526720<��3(*��Ȃ�
RETROSPECTIVE ANALYSIS AND CLINICAL EXPERIENCE IN 
63(&Ζ$/�+263Ζ7$/�)Ζ/Ζ3�ΖΖ��6.23-(��5��0$&('21Ζ$�

9XFKNRYD�9��'����$QJXVHYD�7����3RSHYVNL�'����*MRUJRQ�0����1HVKNRYVNL�Ζ����
1H]LUL�'����8JXURY�3����0LWUHY�=��

6SHFLDO�+RVSLWDO�)LOLS�ΖΖ��6NRSMH��5��0DFHGRQLD

7KH�DLP�RI� WKLV� VWXG\� LV� WR�PDNH�HYDOXDWLRQ�RI� WKH� LQGLFDWLRQV�� FRPSOLFDWLRQV�
DQG�WKH�EHQHȴW�RI�3(*�DQG�WKH�HQWHUDO�QXWULWLRQ��3(*�LV�H΍HFWLYH�ZD\�WR�SURYLGH�
IRRG��OLTXLGV�DQG�PHGLFDWLRQV��ZKHQ�DSSURSULDWH��GLUHFWO\�LQWR�WKH�VWRPDFK��7KH�
medical documentation and the endoscopic records shows the demographic 
GL΍HUHQFHV�EHWZHHQ�WKH�SDWLHQWV��WKH�LQGLFDWLRQV�IRU�3(*��WKH�FRPSOLFDWLRQV�DQG�
the hospitl time spend. 

0LGGOH�SDWLHQWȇV�DJH�ZDV����\HDUV��7KH�LQGLFDWLRQV�IRU�3(*�ZHUH��FDUGLRVXUJHU\��
WHUPLQDO�FDUGLDF�IDLOXUH��VXUJHU\�RI�WKH�FDURWLG�DUWHU\��PDOQXWULWLRQ��FDUGLRJHQ-
LFVKRFN��FDUGLRP\RSDWK\�GLVHDVH��DQG�HVRSKDJHDO�FDUFLQRPD��

7KH� VWXG\� UHVHDUFK� LV� DERXW� WKH� HDUO\� RU�PLQRU� FRPSOLFDWLRQV� LQ� WKH� ȴUVW� ���
hours and the late or major complications after 72 hours. Theminor compli-
FDWLRQV�DUH�LQIHFWLRQ��SQHXPRSHULWRQHXP��XOFHUDWLRQ��WKH�FDWKHWHU�REVWUXFWLRQ��
GLVORFDWLRQ�RI�WKHJDVWURQRP\��7KHPDMR�UFRPSOLFDWLRQV�DUH�QHFURWLFIDVFLOLW��SHUL-
WRQLWLV��VWRPDFK�SHUIRUDWLRQ��DVSLUDWLRQ��VHSVLV��EOHHGLQJ�DQG�GHDWK�����������������
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7KH�FRPSOLFDWLRQV�DUH�PRUH�RIWHQ�ZLWKLQ�WKH�ROG�SDWLHQWV��SDWLHQWV�ZLWK�SUHYLRXV�
GLVHDVHV�RU�GLVHDVHV�ZKLFK�DSSHDUHG�DV�D�VLGH�H΍HFW��QHXURORJLFDO�DQG�RQFRORJLF�
SDWLHQWV��������

0HWKRGV�DQG�0DWHULDOV

)RU�WKH�SHULRG�RI�ȴYH�\HDUV��EHWZHHQ������DQG�������WKH�LQWHQVLYH�FDUH�WHDPV�
KDYH� PDGH� ���� 3(*�� :H� DQDO\]HG� WKH� SDWLHQWȇV� DJH�� JHQGHU�� LQGLFDWLRQ� DQG�
FRPSOLFDWLRQ��'XULQJ�WKH�SURFHGXUH��D�SK\VLFLDQ�SODFHV�DQ�HQGRVFRSH�LQWR�WKH�
mouth. The endoscope is then advanced through esophagus and into the stom-
ach. The endoscope is used to ensure the correct positioning of the PEG tube 
LQ�WKH�VWRPDFK��7KH3(*�WXEH�UHVWV�LQ�WKH�VWRPDFK�DQG�H[LWV�WKURXJK�WKH�VNLQ�RI�
the abdomen. 

5HVXOWV��

The results shows that the most often indication for PEG were cardiovascular 
RSHUDWLRQ�Ȃ�����SDWLHQWV���DQHXU\VPRI�WKRUDFLF�DQG�DEGRPLQDO�DRUWD�Ȃ�����$&%3�
Ȃ�����6XUJHU\�RI�WKH�KHDUW�YDOYHV�Ȃ������&9Ζ�Ȃ�����PDOLJQDQW�GLVHDVH�Ȃ����WHUPLQDO�
KHDUW�IDLOXUH�Ȃ����DQG�RWKHU�FDVHV�������

7KH�PRVW�RIWHQ�FRPSOLFDWLRQV�ZHUH�EOHHGLQJ�Ȃ������GLVORFDWLRQ�RI�WKHVWRPD�����
SHULWRQLWLV������$VSLUDWLRQ������

&RQFOXVLRQ��

The analysis show that early placement of the PEG andenteralnutrition is fast 
DQG�VDIH�PHWKRGV�ZKLFK�GHFUHDVH�WKH�LQFLGHQFH�RI�6Ζ56��02'6�DQG�WKH�KRVSLWDO�
time spend. 

0D\�����������:HGQHVGD\� �������������
SESSION-2 Chairs: Dr. J. Ilievska

(1'29$6&8/$5�$1'�685*Ζ&$/�75($70(17�2)�*Ζ$17�3(/9Ζ&�
78025�Ȃ�$�&$6(�5(3257

6WRLFRYVNL�(����*UDPRVOL�7����$OHNVRYVNL�(����*MRUJRQ�0����=DȴURVNL�*����
0ODGHQRYVNL�6����+ULVWRY�1����$WDQDVRY�=����%R]LQRYVND�%����9HOMDNRYVND�Ȃ�
.LULG]LHYVND�/����$QJXVHYD�7����0LWUHY�=��

6SHFLDO�+RVSLWDO�IRU�6XUJLFDO�'LVHDVHV�Ȋ)LOLS�9WRULȋ�6NRSMH

ΖQWURGXFWLRQ��*LDQW� FHOO� WXPRU� LV� DQ�RVWHRO\WLF� WXPRU� DULVLQJ� IURP�HSLSK\VLV��
FRPPRQO\�VHHQ�LQ�\RXQJ�DGXOWV�DQG�UHSUHVHQWV����RI�DOO�ERQH�QHRSODVPȇV��$O-
though it is benign it is locally aggressive or malignant and has a slightly female 
SUHGRPLQDQFH��2FFXUV�LQ�SDWLHQWV�EHWZHHQ�WKH�DJH�RI����DQG����\HDUV��'XH�WR�
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rich neo-vascular net the treatment of this tumor requires multidisciplinary ap-
SURDFK�IRU�SUHYHQWLRQ�RI�H[SHFWHG�EOHHGLQJ�GXULQJ�VXUJHU\��

&DVH�UHSRUW��$����\HDUV�ROG�PDQ�ZDV�DGPLWWHG�WR�RXU�KRVSLWDO�IRU�WUHDWPHQW��+H�
KDG���\HDU�KLVWRU\�RI�ORZ�EDFN�SDLQ�WKDW�UDGLDWHG�GRZQ�KLV�OHIW�OHJ��DQG�WUHDWPHQW�
RI�GLVFXV�KHUQLD��+H�SUHVHQWHG�ORVW�RQ�ZHLJKW����NJ��:H�SHUIRUPHG�;�5D\��ZKLFK�
VKRZHG�D�W\SLFDO�SHOYLF�JLDQW�FHOO��$����06&7�VFDQ�FRQȴUPHG�D�JLDQW�WXPRU�RI�WKH�
OHIW�RVVLV�LOOHL��ZLWK�D�ULFK�QHR�YDVFXODULVDWLRQ��$�&7�JXLGHG�ELRSV\�FRQȴUPHG�WKH�
diagnosis of pelvic giant cell. A multi disciplinary team of vascular and orthopae-
dic surgeons and radiologists performed the treatment. First an angiography 
and interventional coiling of the neo-vascular net of a. iliaca int. l. sin was done. 
Due to large lumen of the pathologic vessels – coiling was possible in combina-
WLRQ�ZLWK�ELR�JOXH�$UWH[�ȂYDVFXODU�VHDODQW��3UHRSHUDWLYHO\�LQYDVLYH�DUWHULDO�SUHV-
VXUH�OLQH�DQG�FHQWUDO�YHLQ�FDWKHWHU�ZHUH�SODFHG��+H�ZDV�LQ�JHQHUDO�DQHVWKHVLD��
ZLWK��JU��7UDQH[DPLF�DFLG��9DVFXODU�VXUJHRQ�SHUIRUPHG�YDVFXODU�SUHVHUYDWLRQ�
RI�WKH�RSHUDWLYH�ȴHOG��7KH�WXPRU�ZDV�HUDGLFDWHG�E\�FRPELQDWLRQ�RI�HQEORFN�UH-
section and curettage. Bone cement was used for remodeling of sacral and illeal 
bone as well as killing a residual tumor cells. At the end two Kirschner’s needles 
were used for strengthening of the bone cement. Intra operatively dieresis was 
500ml. During the surgery the patient was cardio circulatory stable. The dura-
WLRQ�RI�WKH�VXUJHU\�ZDV���KRXUV��7KH�EORRG�ORVV�ZDV�����/��VXEVWLWXWHG�ZLWK����
XQLWV�RI�HU\WKURF\WHV����XQLWV�RI�IUHVK�SODVPD�DQG������/�RI�ULQJHU�ODFWDWH��+H�ZDV�
H[WXEDWHG�DIWHU����KRXUV��3RVW�RSHUDWLYHO\�WKHUH�ZDV�DQ�HDUO\�PRELOL]DWLRQ�DQG�
complete functional recovery of the left leg. Control X Ray of the lungs was clean. 
)ROORZ�XS�SHULRG�RI���\HDUV��

&RQFOXVLRQ��*LDQW�FHOOV�DUH� ORFDOO\�PDOLJQDQW��8VXDOO\�D΍HFW�\RXQJ�DGXOWV�DQG�
have high degree of invalidity. They are characterized with a rich neo-vascular 
net with topic position on pelvic bones. Multidisciplinary approach in such cases 
UHVXOWV�ZLWK�H[FHOOHQW�SRVWRSHUDWLYH�VXFFHVV��HYHQ�LQ�SDWLHQWV�ZLWK�SURJUHVVLYH�
disease stadium. 
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86(�2)�&(5(%5$/�2;Ζ0(75<�Ζ1�7+520%2(1'$57(5(&720<�
OF THE CAROTID ARTERY

6WRLFRYVNL�Ư����*UDPRVOL�Ƽ����$OHNVRYVNL�Ư����*MRUJRQ�ƶ����9H]HQNRYD�Ȃ�
9XFNRYD�'����0LWUHY�=����$QJXVHYD�7��

6SHFLDO�KRVSLWDO�IRU�VXUJLFDO�GLVHDVHV�Ȋ)LOLS�9WRULȋ�6NRSMH

%DFNJURXQG��&HUHEUDO�R[LPHWU\�DOORZV�FRQWLQXHV�PHDVXUHPHQW�RI�FHUHEUDO�R[-
ygenation by the principle of non-invasive infrared spectroscopy. 1 A monitor is 
connected to a patient with two electrodes placed on the left and right side of 
the forehead. 2�1RUPDO�YDOXHV�RI�FHUHEUDO�R[LPHWU\�UDQJH�EHWZHHQ���������

2EMHFWLYH��The aim of this study was to consider the use of this monitoring 
during thrombendarterectomy of carotid arteries. 

0HWKRGV�� ΖQ�D���\HDU�SHULRG������SDWLHQWV�ZHUH�RSHUDWHG������PDOH�DQG�����
ZRPHQ��ZLWK�D�PHDQ�DJH�RI����\HDUV��0RVW�RI� WKH�SDWLHQWV�ZHUH�ZLWK�FRPRU-
ELGLHV��ZLWK� FRURQDU\� KHDUW� GLVHDVH� ���� SDWLHQWV��ZLWK� GLDEHWHV� ���� SDWLHQWV��
ZLWK�K\SHUWHQVLRQ�����SDWLHQWV�DQG�ZLWK�K\SHUOLSLGHPLD�����SDWLHQWV��3UHRSHU-
atively all patients were pre medicated with midazolam 3-5mg. After introduc-
WLRQ�RI�JHQHUDO�HQGRWUDFKHDO�DQHVWKHVLD��HOHFWURGHV�ZHUH�SODFHG�RQ�WKH�SDWLHQWVȇ�
IRUHKHDG�IRU�PHDVXUHPHQW�RI�WKH�FHUHEUDO�R[LPHWU\�DQG�WKH�YDOXHV�ZHUH�FRQ-
tinuously noted. 

5HVXOWV��)URP�WKH�����SDWLHQWV�LQ�����SDWLHQWV�ZDV�QRW�REVHUYHG�GHFOLQH�LQ�FH-
UHEUDO�R[LPHWU\��ΖQ����SDWLHQWV�ZDV�QRWHG�D�GHFOLQH�RI��������RI�FHUHEUDO�R[LP-
HWU\�RI�WKH�XQLODWHUDO�KHPLVSKHUH�GXULQJ�FODPS�WLPH�RI�WKH�FDURWLG�DUWHU\��ZKLOH�
LQ����SDWLHQWV�D�GHFOLQH�RI�XQLODWHUDO�FHUHEUDO�R[LPHWU\�IRU�PRUH�WKDQ�����ZDV�
registered. In the last group preventive measures were taken: increase of FiO2��
increase of perfusion blood pressure with use of vasopressors (noradrenaline 0. 
05-0. 1µg/kg) and the vascular surgeon was informed. 

&RQFOXVLRQ��7KH�XVH�RI� FHUHEUDO�R[LPHWU\�DOORZV�XV� WLPHO\� UHFRJQLWLRQ�RI� FH-
rebral perfusion changes and taking adequate measures to prevent long term 
ischemia of the brain tissue. 
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*(1(5$/�$1$(67+(6Ζ$�$1'�&2&$Ζ1(�$%86(

0HQD�/����2KDQHVMDQ�6����0LWUHVND�0����6KRVKROFKHYD�0��

'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��8QLYHUVLW\�&OLQLF�IRU�
6XUJLFDO�'LVHDVHV�6W��1DXP�2KULGVNL�Ȃ�6NRSMH

ΖQWURGXFWLRQ��&RFDLQH� LV�D� FRPPRQO\�DEXVHG�GUXJ��DONDORLG�H[WUDFW� IURP� WKH�
OHDYHV�RI�WKH�(U\WKUR[\ORQ�FRFD��ΖI�FRFDLQH�LV�XVHG�IRU�SURORQJHG�SHULRG��DGGLFWLRQ�
DQG�SK\VLFDO�WROHUDQFH�PD\�EHFRPH�HVWDEOLVKHG��WKHUHE\�FUHDWLQJ�WKH�SRVVLELOLW\�
RI� SK\VLRORJLFDO� UHDFWLRQV� IROORZLQJ�ZLWKGUDZDO�� 7KHVH� H΍HFWV� FDQ�SURIRXQGO\�
change the action of other administered drugs such as anaesthetic agents. 

7KH�SK\VLRORJLF�H΍HFWV�RI� FRFDLQH� LQJHVWLRQ� LQFOXGH� LQKLELWLRQ�RI�QRUHSLQHSK-
ULQH��GRSDPLQH�DQG�VHURWRQLQ�WUDQVSRUWHU�PHFKDQLVPV��7KH�LQFUHDVH�LQ�V\VWROLF��
GLDVWROLF�DQG�PHDQ�DUWHULDO�EORRG�SUHVVXUH��KHDUW� UDWH�DQG�ERG\� WHPSHUDWXUH�
are common. The potential for coronary artery vasospasm resulting in ischemia 
can induce cardiac arrhythmias. All these are considered to be caused by a sym-
pathetic stimulation syndrome with secondary increased plasma level of norepi-
QHSKULQH��7KH�PDLQ�H΍HFWV�RI�VWLPXODQW�GUXJV�DUH�LQFUHDVHG�YDOXHV�RI�0$&�IRU�
anaesthetic agents and cardiovascular instability. 

&DVH�UHSRUW��We are reporting a case of cardiovascular collapse in a patient with 
FRFDLQH�DEXVH��ZKLOH� UHFRYHULQJ�RI�DQDHVWKHVLD��'XULQJ� WKH�RSHUDWLRQ�SDWLHQW�
was presented with hemodynamic stability and slightly sinus tachycardia. Vol-
DWLOH�DQHVWKHWLF��LVRȵXUDQH��ZDV�LQFOXGHG�ZLWK�0$&�����%HIRUH�WKH�SDWLHQW�ZDV�
H[WXEDWHG�DQG�WKH�DQWLFKROLQHVWHUDVH�DJHQWV�ZHUH�JLYHQ�KH�ZDV�VXGGHQO\�SUH-
VHQWHG�ZLWK�GLDSKRUHVLV��KHDUW�UDWH�UDLVHG�WR�����PLQ�DQG�EORRG�SUHVVXUH�IHOW�
WR������PP+J��$OID�DGUHQHUJLF�DJRQLVW�DQG�SODVPD�H[SDQGHUV�ZHUH�JLYHQ�DQG�
central catheter was placed in left jugular internal vein. After 5 minutes patient 
was stabilized with values of blood pressure 120/70mmHg and heart rate of 90/
min. Patient’s history of drug abuse was unknown until he was admitted in the 
ICU. 

&RQFOXVLRQ��Cocaine abusing patients are commonly admitted to hospital as a 
GLUHFW�UHVXOW�RI�WKHLU�GUXJ�DEXVH�EXW�PDQ\�ZLOO�EH�DGPLWWHG�IRU�RWKHU��XQUHODWHG�
reasons. The understanding and early recognition of cocaine interaction with 
drugs and cardiovascular complications are essential for adequate management. 
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/HYL�/M����.DUDGMRYD�'����6ODYHQVND�(��

8QLYHU]LWHWVND�.OLQLND�]D�*LQLNRORJLMD�Ζ�$NXVHUVWYR�6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ��Pneumonia is the most frequent cause of nonobstetric infection 
in the pregnant patient and is the third most common cause of indirect obstet-
ric death. A number of physiologic and hormonal changes occur in the pregnant 
patient but the alteration in immune status is the major predisposing factor to 
pneumonia. 

&DVH�UHSRUW��17 years old patient in 33-ird gestational week is received in our 
Clinic from Clinic Hospital Tetovo because of bronchopneumonia and severe 
tachydispnea. Her condition was deteriorated during the three days she was 
KRVSLWDOL]HG�WKHUH�DQG�VKH�ZDV�UHFHLYHG�LQ�H[WUHPHO\�GLɝFXOW�JHQHUDO�FRQGLWLRQ�
Ȃ�SXOVH�����PLQ��VDWXUDWLRQ�ZLWK�R[\JHQ������VHYHUH�WDFK\GLVSQHD��KLJK�IHYHU�
�!�����&���3DWLHQW� LV� LPPHGLDWHO\� LQWXEDWHG�DQG�VHW�RQ�PHFKDQLFDO�YHQWLODWLRQ�
�Ζ339��ZLWK������R[\JHQ��3DWLHQW�VDWXUDWLRQ�ZDV��������GHVSLWH�WKH������R[-
ygen. Cesarean section was performed after 2 hours because of fetal distress. 
/DERUDWRU\� DQDO\VLV� VKRZHG� H[WUHPH� OHXFRF\WRVLV�� DQHPLD�� KLSRSURWHLQHPLD��
KLJKO\� LQFUHDVHG�XUHD� ������ FUHDWLQLQ� ������DQG�&53�������5WJ�VKRZHG�ELODWHUDO�
EURQFKRSQHXPRQLD�ZLWK� OHIW� SOHXUDO� H΍XVLRQ��'XULQJ� SDWLHQW� VWD\� LQ� Ζ&8� WZR�
DQWLELRWLFV��ΖQYDQ]�DQG�9DQFRP\FLQ��ZHUH�RUGLQDWHG��K\SRSURWHLQHPLD�ZDV�FRU-
UHFWHG��GLXUHVLV�ZDV�FRQWLQXRXVO\�VWLPXODWHG��7KH�VHFRQG�GD\�LQ�RXU�Ζ&8�SDWLHQW�
ZDV�LQ�EHWWHU�FRQGLWLRQ��ZLWK�6DW��������ZLWK�����R[\JHQ��DIHEULOH�ZLWK�FRQVWDQW�
LPSURYH�LQ�ODERUDWRU\�DQDO\VLV��)LIWK�GD\�SDWLHQW�LV�H[WXEDWHG��VKH�LV�FDUGLR�FLUFX-
ODWRU\�VWDEOH�DQG�LV�IHHOLQJ�PXFK�EHWWHU��7UDQVIHUUHG�WKH�VL[WK�GD\�WR�WKH�GHSDUW-
PHQW�LQ�H[FHOOHQW�FRQGLWLRQ��

&RQFOXVLRQ��All diseases in the pregnant host can have an impact on mother 
DQG�IHWXV��FRQWULEXWLQJ�WR�PRUELGLW\�DQG�PRUWDOLW\��7KH�PDLQ�IRFXV�RI�PDQDJH-
ment is prevention and early and multimodal approach in treatment. 
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3DYORYD�ƶ����6WUH]RVNL�ƣ����9HQLQRY�)����6KRVKROFKHYD�0��

'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�LQWHQVLYH�FDUH��8QLYHUVLW\�FOLQLF�IRU�
VXUJLFDO�GLVHDVHV� 
Ȋ6W��1DXP�2KULGVNL�Ȋ��6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ��Respiratory complications after laparoscopic surgery are an im-
portant area of concern because they are a major cause of morbidity and mor-
WDOLW\��0XOWLSOH�IDFWRUV��LQFOXGLQJ�VXUJLFDO��DQHVWKHWLF�DQG�SDWLHQW�YDULDEOHV��FRQ-
tribute to the etiology of postoperative respiratory complications. The changes 
with pneumoperitoneum to the mechanical properties of the respiratory sys-
tem predispose patients to airway closure and collapse of dependent lung re-
gions which can lead to atelectasis. 

&DVH�5HSRUW��$����\HDU�ROG�SDWLHQW����NJ�ZHLJKW��VPRNHU��������FLJDUHWWHV�SHU�
GD\��ZDV�VFKHGXOHG�IRU�HOHFWLYH�ODSDURVFRSLF�FKROHF\VWHFWRP\��7KH�DQHVWKHWLFV��
WKLRSHQWDO� VRGLXP�� VXFFLQ\OFKROLQH�� IHQWDQ\O� DQG�SDQFXURQLXP�EURPLGH�ZHUH�
used for the induction and maintenance of anesthesia. Volume control venti-
ODWLRQ�ZDV�XVHG�GXULQJ�WKH�VXUJHU\�ZLWK�79�RI����PO��55�RI����PLQ�DQG�3((3�Ȃ�
5cmH2O. During the intraoperative and early postoperative periods the patient 
ZDV�KHPRG\QDPLFDOO\�DQG�UHVSLUDWRU\�VWDEOH��ZLWKRXW�VLJQLȴFDQW�FKDQJHV��7ZR�
GD\V�DIWHU�VXUJHU\�WKH�SDWLHQW�SUHVHQWHG�G\VSQHD��WDFK\SQHD�DQG�WDFK\FDUGLD��
7KH�UHVXOWV�IURP�WKH�UHSHDWHG�FKHVW�[�UD\�VKRZHG�SXOPRQDU\�DWHOHFWDVLV��7KH�
WUHDWPHQW� LQFOXGHG� YLJRURXV� FKHVW� SK\VLRWKHUDS\�� QHEXOL]HG� EURQFKRGLODWRUV��
intravenous antibiotics and continuous positive airway pressure via facemask. 

&RQFOXVLRQ��3URWHFWLYH�PHFKDQLFDO�YHQWLODWLRQ�GXULQJ�JHQHUDO�DQDHVWKHVLD��IRU�
ODSDURVFRSLF�VXUJHU\��DV�SURYLGHG�E\�ORZHU�97��DGHTXDWH�3((3�DQG�UHFUXLWPHQW�
PDQHXYHU��PLJKW�LPSURYH�UHVSLUDWRU\�IXQFWLRQ�LQ�WKH�LQWUDRSHUDWLYH�SHULRG�DQG�
KDYH�EHQHȴFLDO�H΍HFWV�FRQWLQXLQJ�LQ�WKH�SRVW�RSHUDWLYH�SHULRG��



���

Orthopedic Anaesthesia and Intensive Care

0D\�����������:HGQHVGD\� �������������
SESSION-2 Chairs: Dr. J. Ilievska

+(0267$7Ζ&�5(686&Ζ7$7Ζ21��&$6(�5(3257�2)�237Ζ0$/�
5(686&Ζ7$7Ζ21�$1'�6859Ζ9$/

*UR]GDQRVND�0��

*HQHUDO�+RVSLWDO��2KULG��0DFHGRQLD

ΖQWURGXFWLRQ: Damage control resuscitation (DCR) focuses on initial haemostat-
ic resuscitation and early use of blood products to prevent the lethal triad of aci-
GRVLV��FRDJXORSDWK\��DQG�K\SRWKHUPLD��7KH�XVH�RI�'&5�DQG�'&6�GDPDJH�FRQWURO�
surgery) have been associated with improved outcomes for the severely injured 
and wider adoption of these principles where appropriate and may allow this 
WUHQG�RI�LPSURYHG�VXUYLYDO�WR�FRQWLQXH��ΖQ�SDUWLFXODU��'&5�PD\�DOORZ�ERUGHUOLQH�
SDWLHQWV��ZKR�ZRXOG�SUHYLRXVO\�KDYH�UHTXLUHG�'&6��WR�XQGHUJR�HDUO\�GHȴQLWLYH�
surgery as their physiological derangement is corrected earlier. 

&DVH�GHVFULSWLRQ: 19 year old male got hurt by accidental falling on a iron rods 
RI�D�SHGDOV�RQ�D�ODNH�ERDW��+H�JRW�PXOWLSOH�YLVFHUDO�LQMXULHV�ZLWK�H[WHQVLYH�EORRG�
ORVV��+H�ZDV�EURXJKW�WR�WKH�KRVSLWDO�ZLWK�SURIRXQG�K\SRWHQVLRQ��KLJK�KHDUW�UDWH�
and low level of consciousness. Emergency CT scan was made and found that 
KH�KDG�OHVLRQ�RQ�SDUV�DQWHULRU�DQG�SDUV�SRVWHULRU�YHVLFDH�XULQDULDH��ODFHUR�ȂFRQ-
tusion of the rectum and ongoing haematuria. Labaratory Test shows: RBC 2. 05 
��A��X/��+*%����J�/��+&W��������3/7������A���/��:%&��KLSRDOEXPLQHPLD��KLSR-
calciemia and high CRP. Dissicion for administration of transfusion was made 
DQG�WKH�SDWLHQW�UHVLYHG���SDFN�RI�5%&�DQG���SDFN�RI�))3��&DOFLXP�JOXFRQDWH����
PO�DQG�����PO�RI�1D&/��������7KH�EORRG�SUHVVXUH�DQG�KHDUW�UDWH�ZHUH�QHDU�QRU-
mal level and after that the patien went under Genral anesthesia and repair of 
the lesions were made. The patient recovered well and after 2 months he was 
IXOO\�FRQWLQHQW�ZLWK�UHVWRUHG�IXQFWLRQ�RI�WKH�Y��XULQDULD��XUHWKHUV�DQG�LQWHVWLQDO�
system. 

&RQFOXVLRQ: Haemostatic resuscitation is a key component of damage control 
resuscitation and forms the basis of most massive transfusion protocols. The 
early administration of red blood cells (RBC) and fresh frozen plasma (FFP) is a 
SULRULW\� WR�PDLQWDLQ�DUWHULDO�R[\JHQ�GHOLYHU\�DQG�UHVWRUH�DQ�H΍HFWLYH�FRDJXOD-
tion. It is not possible to determine the optimal hemoglobin levels in patients 
ZLWK�WUDXPDWLF�KHPRUUKDJLF�VKRFN��EHFDXVH�QR�VWXGLHV�KDYH�DVVHVVHG�WKH�UHOD-
tionship between hemoglobin levels and the adverse outcomes in patients with 
FULWLFDO�EOHHGLQJ�� ΖQ�DGGLWLRQ�� WKH�KHPRJORELQ� OHYHO� WDUJHW�PD\�GHSHQG�RQ� WKH�
SDWLHQWȇV�PHGLFDO�KLVWRU\��DJH��KLVWRU\�RI�FDUGLRYDVFXODU�GLVHDVHV��DQG�WKH�W\SH�
of trauma (presence or absence of brain injury). The administration of RBC is 
considered indispensable when the hemoglobin level is <7 g/dL. This recom-
mendation is based mainly on the results of the Transfusion Requirements in 
Critical Care (TRICC) study. 
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%XUPX]RVND�0��1��*DYULORYVND�%U]DQRY�ƪ��{��0DWHYVND�/��{��*ROXELN�
1LFKHYVND�6��{��6KRVKROFKHYD�0���

{8QLYHUVLW\�&OLQLF�2I�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�FDUH���
6NRSMH 
t8QLYHUVLW\�&OLQLF�IRU�6XUJLFDO�'LVHDVHV�Ȋ6W��1DXP�2KULGVNLȋ��6NRSMH

Ζ1752'8&7Ζ21��Transcatheter aortic valve implantation (TAVI) is a valid thera-
peutic alternative for patients with severe aortic stenosis and high surgical risk. 
ΖW�LV�D�QHZ�GHYHORSPHQW�WKDW�SRWHQWLDOO\�R΍HUV�D�QXPEHU�RI�DGYDQWDJHV�WR�SD-
tients and healthcare providers. These include the avoidance of sternotomy and 
FDUGLRSXOPRQDU\�E\SDVV��DQG�PXFK�IDVWHU�GLVFKDUJH�IURP�KRVSLWDO�DQG�UHWXUQ�
to functional status. 

+RZHYHU��PDQ\�DVSHFWV�DERXW�SHULRSHUDWLYH�DQHVWKHWLF�PDQDJHPHQW�IRU�7$9Ζ�
DUH�VWLOO�WR�EH�GHȴQHG�EHFDXVH�WKHUH�LV�QR�JHQHUDO�FRQVHQVXV�UHJDUGLQJ�WKH�UROH�
of anaesthesia choice in TAVI management. 

*2$/�2)�678'<��7KH�JRDO�RI�WKLV�VWXG\�ZDV�WR�DVVHVV�WKH�EHQHȴWV�DQG�GLVDG-
vantages of local anaesthesia (LA) versus general anaesthesia (GA) in patients 
undergoing TAVI. 

0$7(5Ζ$/6�$1'�0(7+2'6��)RXU�SDWLHQWV��ROGHU�WKDQ����\HDUV��ZHUH�DQDO\VHG�
DW�8QLYHUVLW\�&OLQLFDO�&HQWHU�Ȋ0RWKHU�7KHUHVDȋ��7KUHH�RI�WKH�FDVHV��ZH�SHUIRUPHG��
UHFLHYHG�*$��XVLQJ�0LGD]RODP��)HQWDQ\O��5RFFXURQLXP�DQG�3URSRIRO�� OHDYLQJ�D�
FRPSOHWHO\�LPPRELOH�SDWLHQWV��VR�WKH�LQFLGHQFH�RI�YDVFXODU�FRPSOLFDWLRQV�FRXOG�
be lowered to minimum. Only one patient received LA with intravenous seda-
WLRQ�ZLWK�0LGD]RODP�DQG�DQDOJHVLD�ZLWK�ORZ�GRVH�RI�)HQWDQ\O��DQG�WKH�UHDVRQ�IRU�
this choice were the patient’s comorbidities and age. 

5(68/76��&RPSDUHG�ZLWK�*$�� /$� JLYHV� WKH� DQDHVWKHVLRORJLVW� KHPRG\QDPLFDO�
VWDELOLW\�ZLWK�UHGXFHG�QHHG�IRU� LQWUDSURFHGXUDO�YDVRSUHVVRU�VXSSRUW�� UHGXFHG�
SURFHGXUH�WLPH��VKRUWHU�Ζ&8�OHQJWK�RI�VWD\�DQG�DYRLGLQJ�D�PHFKDQLFDO�YHQWLOD-
WLRQ��EXW�OHDYHV�D�SRVVLELOLW\�IRU�HPHUJHQF\�LQWXEDWLRQ��GLɝFXOW�DLUZD\�PDQDJH-
PHQW��DVSLUDWLRQ��ODUJH�XQFRQWUROOHG�EOHHGLQJ��DUUK\WKPLDV��WDPSRQDGH��

'Ζ6&866Ζ21��7$9Ζ�SRVHV�VLJQLȴFDQW�FKDOOHQJHV�DERXW�LWV�PDQDJHPHQW�EHFDXVH�
of the procedure itself and the population who undergo the implantation. Anes-
WKHWLF�VWUDWHJLHV�YDU\�LQ�GL΍HUHQW�FHQWHUV��/RFDO�DQHVWKHVLD�RU�JHQHUDO�DQHVWKHVLD�
are both valid alternatives and can be applied according to the patient’s charac-
teristics and procedural instances. 
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&21&/86Ζ21��The perioperative strategies keep on evolving. The strategy de-
SHQGV�RQ�WKH�H[SHULHQFH�RI�WKH�DQHVWKHVLRORJLVW�DQG�RI�WKH�FDUGLRORJLVW��$IWHU�
WKH�LQLWLDO�H[SHULHQFHV��PDQ\�JURXSV�EHJDQ�WR�HPSOR\��URXWLQHO\��VHGDWLRQ�SOXV�
local anesthesia and their procedural and periprocedural success demonstrates 
that it is feasible. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

68*$00$'(;�86(�)25�'Ζ5(&7�/$5<1*26&23<�Ζ1�3$7Ζ(176�
:Ζ7+�9$&7(5/�6<1'520(

$.$6/$1�)LOL]��2=.$1�'HU\D��6$<Ζ1�0HKPHW�0XUDW

'óġNDSó�<óOGóUóP�%H\D]óW�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��'HSDUWPHQW�RI�
$QDHVWHVLRORJ\�DQG�5HDQLPDWLRQ��$QNDUD

Ζ1752'8&7Ζ21� $1'� $Ζ0�� 9DFWHUO� 6\QGURPH�� 9�� YHUWHEUDO� DQRPDO\�� $�� DQDO�
DWUHVLD��&��FDUGLDF�DQRPDOLHV��7(��WUDFKHRHVRSKDJHDO�DQRPDO\��5��UHQDO�DQRPD-
OLHV�DQG�/��D�V\QGURPH�DULVLQJ�IURP�XSSHU�H[WUHPLWLHV1��ΖQ�WKLV�FDVH��ZH�VKDUH�WKH�
XVH�VXJDPPDGH[�DQG�DSQHLF�YHQWLODWLRQ�LQ�SDWLHQWV�XQGHUJRLQJ�GLUHFW�/DU\QJR-
VFRSH�IRU�WUDFKHRHVRSKDJHDO�ȴVWXOD�H[DPLQDWLRQ��

&$6(�������JUDP�����PRQWKV�ROG�SDWLHQW�ZLWK�9$&7(5/�V\QGURPH�KDG�EHHQ�DG-
PLWWHG�WR�(17�GHSDUWPHQW�IRU�UHSDLUHG�WUDFKHRHVRSKDJHDO�ȴVWXOD�H[DPLQDWLRQ�
YLD�GLUHFW�ODU\QJRVFRS\��ΖQ�WKH�SDWLHQWȇV�SDVW�KLVWRU\��SDWLHQW�ZDV�UHFRUGHG�WR�EH�
ERUQ�YLD�FHVDUHDQ��LQ�ȴUVW�PLQXWH�RI�WKH�ELUWK��WKH�$3*$5�VFRUH�ZDV���DQG�WKH�
SDWLHQW�ZDV�LQWXEDWHG��ΖQ�WKH�ȴUVW�GD\�RI�WKH�ELUWK��WKH�SDWLHQW�ZDV�XUJHQWO\�RS-
HUDWHG�GXH�WR�WUDFKHRHVRSKDJHDO�ȴVWXOD��RHVRSKDJHDO�VWHQRVLV�DQG�DQDO�DUWHVLD��
6LQFH�ELUWK��WKH�SDWLHQW�KDV�EHHQ�REVHUYHG�ZLWK�1Ζ9�&3$3�LQ�WKH�SHGLDWULF�Ζ&8�
EHFDXVH�RI�UHVSLUDWRU\�LQVXɝFLHQF\��7KH�EDE\�DOVR�KDG�VHFXQGXP�$6'��VDFUDO�
DJHQHVLV�LQ�WKH�ERQH��DQG�QHXURJHQLF�EODGGHU��

ΖQ�SUHRSHUDWLYH�HYDOXDWLRQ�RI�WKH�SDWLHQW��WDFK\SQHD��G\VSQHD��ZKHH]LQJ��FRDUVH�
EUHDWK�VRXQGV�ZHUH�REVHUYHG��)RU�GLDJQRVLV�DQG�HYDOXDWLRQ��LQWHUPLWWHQW�PDVN�
YHQWLODWLRQ��DSQHLF�YHQWLODWLRQ��ZDV�SODQQHG��ZLWKRXW�LQWXEDWLRQ��3DWLHQWȇV�KHDUW�
UDWH�ZDV�����ESP��6S2��ZDV�����DQG�EORRG�SUHVVXUH�ZDV�������PP+J��$QDHV-
WKHVLD�ZDV�LQGXFHG�ZLWK����VHYRȵXUDQH�LQ�����R[\JHQ�DQG�����1�2�PL[WXUH��
Adequate ventilation settings was adjusted by ETCO2 monitoring. After SpO2 
�����KDV�UHDFKHG��GLUHFW�ODU\QJRVFRS\�ZDV�SHUPLWWHG��'XULQJ�WKH�HQGRVFRSLF�
LPDJLQJ��WKHUH�ZHUH�QR�ȴVWXOD�EXW�D�SUREDEOH�FRPSUHVV�WR�WKH�WUDFKHD�IURP�D�
diverticulum of the esophagus was observed. As soon as the SpO2 has fallen be-
ORZ������PDVN�YHQWLODWLRQ�ZDV�ODXQFKHG��:KLOH�(7&22�ZDV�EHLQJ�REVHUYHG��WKH�
trace was suddenly disappeared on capnography and the patient could not be 
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YHQWLODWHG��7KHQ���PJ�URFXURQLXP�EURPLGH�ZDV�JLYHQ�LQWUDYHQRXVO\��DQG�LQWXED-
tion was attempted but the patient could not be intubated. Mask ventilation was 
FRQWLQXHG�DQG�VXJDPPDGH[����PJ�ZDV�JLYHQ�LQWUDYHQRXVO\��6SRQWDQHRXV�YHQ-
tilation was regained in one minute. ETCO2 traces reappeared on capnography 
DQG�WKH�R[\JHQ�VDWXUDWLRQ�TXLFNO\�UHDFKHG�XS�WR�������7HQ�PLQXWHV�DIWHU�UHWXUQ�
RI�VSRQWDQHRXV�EUHDWKLQJ��WKH�SDWLHQW�ZDV�WUDQVIHUUHG�WR�WKH�SHGLDWULF�LQWHQVLYH�
FDUH�DV�DFWLYH��PRWLOH�DQG�DZDNH��

'Ζ6&866Ζ21�$1'�&21&/86Ζ21��6XJDPPDGH[�LV�QHZ�DJHQW�IRU�QHXURPXVFX-
ODU�EORFN�UHYHUVDO��ZKLFK�LV�HQFDSVXODWHV�URFXURQLXP�PROHFXOH2. It is known that 
6XJDPPDGH[�LV�XVHG�IRU�SDWLHQWV��XQGHU���\HDUV�ROG��ZKR�FRXOG�QHLWKHU�EH�LQWX-
bated nor ventilated3��+HUHE\��ZH�XVHG�6XJDPPDGH[�VDIHO\�LQ�WKH�SDWLHQW�ZLWK�
VACTREL syndrome that was hard to secure respiratory gateway. 

5HIHUHQFHV

���%\�3HWHU�&:.��5RQJ�0��&KL�&KXQJ�+��0XULQH�0RGHOV�RI�9$&7(5/�6\QGURPH��
5ROH�RI�6RQLF�+HGJHKRJ�6LJQDOLQJ�3DWKZD\��-�3HG�6XUJHU\����������������������

���ΖOOPDQ�+��$QWLOD�+��2ONNROD�7.��5HYHUVDO�RI�QHXURPXVFXODU�EORFNDGH�E\�VXJDP-
PDGH[�GRHV�QRW�D΍HFW�((*�GHULYHG� LQGLFHV�RI�GHSWK�RI�DQHVWKHVLD�� -RXUQDO�RI�
&OLQLFDO�0RQLWRULQJ�DQG�&RPSXWLQJ������������������������

���3ODXG�%��0HUHWRMD�2��+RIPRFNHO�5�HW�DO��5HYHUVDO�RI�URFXURQLXP�LQGXFHG�QHX-
URPXVFXODU�EORFNDGH�ZLWK�VXJDPPDGH[�LQ�SHGLDWULF�DQG�DGXOW�VXUJLFDO�SDWLHQWV��
$QHVWKHVLRORJ\�����������������������

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

9Ζ(:�2)�9Ζ'(2/$5<1*26&23(�0$<�%(�2%6758&7('�%<�7+(�
'28%/(�/80(1�78%(��'Ζ))Ζ&8/7�$Ζ5:$<�0$1$*(0(17�
$1'�'28%/(�/80(1�78%(�3/$&(0(17�9Ζ$�$1�$Ζ5:$<�
(;&+$1*(�&$7+(7(5�Ζ1�$�3$7Ζ(17�:Ζ7+�81$17Ζ&Ζ3$7('�
'Ζ))Ζ&8/7�$Ζ5:$<

)LOL]�8]XPFXJLO��(]JLVX�$VODQ��%DġDN�$N©D��$\VXQ�$QND\�<LOEDV

'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��+DFHWWHSH�8QLYHUVLW\�
6FKRRO�RI�0HGLFLQH��$QNDUD��7XUNH\

%DFNJURXQG��The placement of double-lumen tube (DLT) by using various vid-
HR�DVVLVWHG�GHYLFHV��LQ�SDWLHQWV�ZLWK�GLɝFXOW�DLUZD\��ZDV�UHSRUWHG�EHIRUH����. We 
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SUHVHQW�'/7�LQVHUWLRQ�YLD�DLUZD\�H[FKDQJH�FDWKHWHU�GXH�WR�REVWUXFWHG�YLHZ�RI�
YLGHRODU\QJRVFRSH�E\�WKH�'/7�LWVHOI��LQ�D�SDWLHQW�ZLWK�GLɝFXOW�DLUZD\��

&DVH�5HSRUW�����\HDU�ROG�$6$�Ζ�SDWLHQW�ZDV�VFKHGXOHG�IRU�H[FLVLRQ�RI�PLG�HVRSK-
ageal leiomyoma. One-lung-ventilation (OLV) was planned. The patient’s Malla-
PSDWL� VFRUH�ZDV� ΖΖ�� KHDG�QHFN�DQDWRP\�DQG�PRELOLW\�GLG�QRW� VXJJHVW�GLɝFXOW�
airway. Following anesthetic induction the ventilation via face mask was not dif-
ȴFXOW��KRZHYHU��WKH�&RUPDFN�/HKDQH�ODU\QJRVFRSLF�YLHZ�ZDV�JUDGH����7KH�'/7�
ZDV�QRW�VXLWDEOH�WR�EH�XVHG�ZLWK�D�VW\OHW�GXH�WR�LWV�ULJLG�VWUXFWXUH��WR�IDVFLOLWDWH�
HLWKHU�GLUHFW� ODU\QJRVFRS\�RU�YLGHRODU\QJRVFRS\��%HVLGHV�� LQ� LWV�RZQ�VWUXFWXUH�
WKH�'/7�FRXOG�QRW�EH�DGYDQFHG�DORQJVLGH�WKH�YLGHRODU\QJRVFRSH��EHFDXVH�LW�RE-
structed the view. The trachea was intubated by a single lumen endotracheal 
WXEH��(77��YLD�YLGHRODU\QJRVFRSH��$Q�DLUZD\�H[FKDQJH�FDWKHWHU�ZDV�DGYDQFHG�
WKURXJK�(77��([FKDQJHU�ZDV�DGYDQFHG�XQWLO� LW�PDWFKHV�WKH�GLVWDQFH�RI�(77��WR�
verify its location in carina. The tube was pulled out and DLT was advanced over 
WKH�H[FKDQJHU� WKURXJK� LWV�EURQFKLDO� OXPHQ��7KH�GLVWDQFHV�RI�ERWK�H[FKDQJHU�
DQG�'/7�ZHUH�FKHFNHG�WR�EH�PDWFKHG�GXULQJ�H[FKDQJH�LQ�RUGHU�WR�SUHYHQW�DQ\�
LQMXU\� WR� WKH�ZDOOV�RI� WUDFKHD�DQG�EURQFKXV��2Q�UHDFKLQJ�FDULQD��'/7�ZDV�DG-
YDQFHG�LQWR�WKH�OHIW�PDLQ�EURQFKXV��([FKDQJH�FDWKHWHU�ZDV�SXOOHG�RXW�WR�YHULI\�
placement of DLT by FOB. The surgery was completed without complication. 

'LVFXVVLRQ��ΖQ�SDWLHQWV�ZLWK�GLɝFXOW�DLUZD\��WKH�'/7�SODFHPHQW�ZDV�UHSRUWHG�WR�
EH�IDVFLOLWDWHG�ZLWK�YDULRXV�DLUZD\�PDQDJHPHQW�GHYLFHV��PRVWO\�FRPSULVHG�RI�
video assistance1��9LGHRODU\QJRVFRSH�LV�DQ�H΍HFWLYH�DQG�VDIH�GHYLFH�WR�EH�XVHG�
LQ�GLɝFXOW�DLUZD\�PDQDJHPHQW��DOVR�IRU�'/7�SODFHPHQW��+RZHYHU��LQ�RXU�SDWLHQW�
WKH�'/7�FRXOG�QRW�EH�ȵH[HG�WR�VXLW�WKH�VWUXFWXUH�RI�WKH�EODGH��DQG�LW�REVWUXFWHG�
the view of the videolaryngoscope. An orally advanced FOB loaded by DLT could 
EH�DQ�DOWHUQDWLYH��KRZHYHU��WKH�PDQLSXODWLRQ�RI�WKH�SHGLDWULF�)2%�FRXOG�EH�GLɝ-
cult through the oral passage. 

&RQFOXVLRQ��7KH�H[FKDQJH�FDWKHWHU�VKRXOG�EH�FRQVLGHUHG�DV�DQ�H΍HFWLYH�GHYLFH�
WR�EH�XVHG�IRU�WKH�SODFHPHQW�RI�D�'/7�LQ�SDWLHQWV�ZLWK�GLɝFXOW�DLUZD\��

5HIHUHQFHV��

1. 7DWHXUD�1��HW�DO��0DVXL��������������������
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

$1(67+(7Ζ&�&216Ζ'(5$7Ζ21�)25�$�3$7Ζ(17�:Ζ7+�75$&+($/�
2%6758&7Ζ21�&$86('�%<�*Ζ$17�08/7Ζ�12'8/$5�*2Ζ7(5��$�
CASE REPORT

)��$5811��$��'80$1�

��%H\KHNLP�6WDWH�+RVSLWDO��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH��
.RQ\D��7XUNH\ 
��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�ΖQWHQVLYH�&DUH��6HOFXN�8QLYHUVLW\�)DFXOW\�
RI�0HGLFLQH��.RQ\D��7XUNH\

ΖQWURGXFWLRQ

ΖQ�SUDFWLFH��LW�LV�LPSRUWDQW�WR�SUHGLFW�SRVVLEOH�YHQWLODWLRQ�DQG�LQWXEDWLRQ�GLɝFXO-
ties in the preoperative period. An enlarged thyroid mass can produce tracheal 
obstruction by compression or intraluminal invasion or both. We report the an-
HVWKHWLF�PDQDJHPHQW�RI�D�SDWLHQW�ZLWK�JLDQW�GL΍XVH�PXOWL�QRGXODU�JRLWHU�XQGHU-
going thyroidectomy. 

&DVH

���\HDUV�ROG������FP����NJ�IHPDOH�SDWLHQW�UHIHUUHG�WR�WKH�JHQHUDO�VXUJHU\�FOLQLF�
ZLWK�D�QHFN�PDVV�WKDW�FDXVHG�SDLQ��G\VSQHD��DQG�KRDUVHQHVV��6KH�KDG�QR�VSH-
FLȴF�SDVW�PHGLFDO�KLVWRU\��1HFN�&7�UHYHDOHG����[��[���PP�ULJKW�WK\URLG�JODQG�
DQG���[��[���PP� OHIW� WK\URLG� JODQG� H[WHQGLQJ� WR� WKH� DQWHULRU�PHGLDVWLQXP�
DQG�UHWURSKDU\Q[�ZLWK�ELODWHUDO�WUDFKHDO�VWHQRVLV�DQG�D�VKRUW�QDUURZHG�K\SR-
pharyngeal segment due to compression. Videolaryngostroboscopy showed a 
narrow airway segment at the oropharyngeal level and edematous arytenoid 
cartilages. Surgical thyroidectomy was planned. At the preoperative anesthetic 
HYDOXDWLRQ��WKH�SDWLHQWȇV�DLUZD\�ZDV�QRWDEOH�IRU�D�VKRUW�QHFN�ZLWK�JRRG�UDQJH�
RI�PRWLRQ��D�JLDQW�QHFN�PDVV�DQG�D�0DOODPSDWL�FODVV�ΖΖ�VFRUH��1R�SUHPHGLFDWLRQ�
ZDV�JLYHQ��3UHSDUDWLRQ�IRU�D�SRVVLEOH�GLɝFXOW�DLUZD\�PDQDJHPHQW�DQG�VWDQGDUG�
PRQLWRULQJ�LQFOXGLQJ�(&*��6S2��DQG�1Ζ%3�ZHUH�GRQH��'HQLWURJHQDWLRQ�ZDV�LQ-
GXFHG�ZLWK������R[\JHQDWLRQ�DW������ /�PLQ� IRU���PLQXWHV��$IWHU� LQGXFWLRQ�RI�
anesthesia with propofol 2mg. kg-1��DQG�OLGRFDLQH��PJ�NJ–1��DVVLVWHG�YHQWLODWLRQ�
ZLWK������R[\JHQ�ZDV�FRQȴUPHG�WR�IXQFWLRQ�ZHOO�DQG�URFXURQLXP�����PJ�NJ–1��
and fentanyl 1mcg/kg–1 were administered. Endotracheal intubation was per-
IRUPHG�E\�GLUHFW�ODU\QJRVFRS\�XVLQJ�D�����PP�FX΍HG�WUDFKHDO�WXEH�ZLWKRXW�DQ\�
problem. The operation was started after placing a catheter into the left dorsa-
lis pedis artery for continuously monitoring of the arterial blood pressure. The 
RSHUDWLRQ�ZDV�XQHYHQWIXO��([WXEDWLRQ�ZDV�SHUIRUPHG�DIWHU�JLYLQJ��PJ��NJ-1 iv 
6XJDPPDGH[�DQG�FRQȴUPLQJ�WKDW�WKH�SDWLHQWȇV�VSRQWDQHRXV�EUHDWKLQJ�ZDV�UH-
stored. The patient was transferred the post-anesthesia recovery unit. 
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&RQFOXVLRQ

3DWLHQWV�ZLWK�JRLWHU�DUH�FRPPRQ�DQG��LQ�H[WUHPH�FDVHV�ZLWK�JLDQW�WK\URLG�PDVV-
HV��PD\�SUHVHQW�D�XQLTXH�VHW�RI�FKDOOHQJHV�WR�WKH�DQHVWKHWLVW��+LVWRU\�WDNLQJ�DQG�
DVVHVVPHQW�VKRXOG�IRFXV�RQ�WKH�SDWLHQWȇV�WK\URLG�VWDWXV��SUHGLFWRUV�RI�SRVVLEOH�
GLɝFXOW�DLUZD\��DQG�V\PSWRPV�DQG�VLJQV�VHFRQGDU\�WR�WKH�JRLWHU��$�PXOWLGLVFL-
plinary team approach with surgical colleagues allows safe management. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

0$1$*(0(17�2)�'Ζ))Ζ&8/7�$Ζ5:$<�Ζ1�$�3$7Ζ(17�:Ζ7+�
08&232/<6$&&+$5Ζ'26Ζ6�7<3(��

*RNFHQ�.XOWXURJOX��%XVUD�<RUXOPD]ODU�6ROJXQ��-XOLGH�(UJLO��'HU\D�2]NDQ��
$VOó�'RQPH]

6DáOóN�%DNDQOóáó�'óġNDSó�<óOGóUóP�%H\D]óW�(áLWLP�YH�$UDġWóUPD�+DVWDQHVL��
$QHVWH]L�YH�5HDQLPDV\RQ�$QD�%LOLP�'DOó��$QNDUD

Ζ1752'8&7Ζ21���%$&.*5281'

0XFRSRO\VDFFKDULGRVLV��036��W\SH���RU�0DURWHDX[��/DP\�V\QGURPH�LV�FKDUDF-
terized by the accumulation of chondroitin sulfate and dermatan sulfate in tis-
VXHV�EHFDXVH�RI�ODFN�RI�1��DFHW\OJDODFWRVDPLQH�����VXOIDWDVH�HQ]\PH��6KRUW�QHFN��
PDFURJORVVLD��JLQJLYDO�K\SHUSODVLD��PDQGLEXODU�DEQRUPDOLWLHV��DLUZD\�REVWUXF-
tion and cervical instability complicates the airway management. Also togeth-
erness of comorbidities like restrictive lung diseases and cardiovasculer abnor-
PDOLWLHV�KDUGHQV�WKH�DQHVWKHVLD�PDQDJHPHQW��ΖQ�WKLV�FDVH�UHSRUW��WKH�DQHVWKHWLF�
management of patient who underwent adenotonsillectomy and bilateral ear 
tube insertion with MPS type 6 is discussed. 

CASE PRESENTATION 

Five -year-old male patient with MPS type 6 was operated for adenotonsillecto-
P\�DQG�ELODWHUDO�HDU�WXEH�LQVHUWLRQ��ΖQ�SUHRSHUDWLYH�HYDOXDWLRQ��HQ]\PH�UHSODFH-
PHQW�WKHUDS\��1DJOD]\P��DQG�HQDODSULO���[���PJ��SOXV�GLJR[LQ���[��GURSV��IRU�
KHDUW�IDLOXUH��7KH�SDWLHQW�GLVSOD\HG�FRDUVH�IDFLHV��PDFURJORVVLD��VKRUW�QHFN�DQG�
DQWHULRU�FKHVW�ZDOO�GHIRUPLW\�ZLWK�0DOODPSDWL���DQG�FODVVLȴHG�DV�$6$�ΖΖ��)ROORZ-
ing standard monitorisation and 0. 5 mg/kg midazolam premedication induction 
ZDV�DFKLHYHG�ZLWK�SURSRIRO����PJ��������PFJ�RI�IHQWDQ\O�����VHYRȵXUDQH�LQ�����
QLWURXV�R[LGH�R[\JHQ�PL[WXUH�ZLWKRXW�QHXURPXVFXOHU�EORFNHU��0XFRXV�PHP-
branes of the epiglottis and vocal cords were wieved thickened in videolaryn-
JRVFRS\��7KH�SDWLHQW�ZDV�VXFFHVIXOO\�LQWXEDWHG�ZLWK�XQFX΍HG���Ζ'�HQGRWUDFKHDO�



353

Orthopedic Anaesthesia and Intensive Care

WXEH��$IWHU�H[WXEDWLRQ�ZLWKRXW�DQ\�LQWUDRSHUDWLYH�FRPSOLFDWLRQ��WKH�SDWLHQW�ZDV�
sent to the recovery room. 

5(68/76���'Ζ6&866Ζ21

&RQVHTXHQWO\�� SUH�DQHVWKHVLD� HYDOXDWLRQ� LV� LPSRUWDQW� IRU� SDWLHQWV� ZLWK� 036�
W\SH����7KH�DQHVWKHVLRORJLVW�VKRXOG�EH�SUHSDUHG�IRU� WKH�SRVVLELOLW\�RI�GLɝFXOW�
DLUZD\��$OVR�WKH�XVH�RI�YLGHRODU\QJRVFRS\�DYRLGLQJ�KHDG�H[WHQVLRQ�VKRXOG�EH�
kept in mind. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

$1(67+(6Ζ$�0$1$*(0(17�:Ζ7+�$�3$7Ζ(17�:Ζ7+�35Ζ0$5<�
CILIARY DYSKINESIA

%XVUD�<RUXOPD]ODU�6ROJXQ��*RNFHQ�.XOWXURJOX��'HU\D�2]NDQ��-XOLGH�(UJLO��
$VOL�'RQPH]

'HSDUWPHQW�RI�$QDHVWHVLRORJ\�DQG�5HDQLPDWLRQ��'óġNDSó�<óOGóUóP�%H\D]óW�
7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD

Ζ1752'8&7Ζ21���%$&.*5281'

Primary ciliary dyskinesia (PCD) is an autosomal recessive disease in which the 
ciliary activity deteriorates and characterized by recurrent infections and decline 
in lung function for long-term. In this case we want to discuss the anesthetic 
management of patients with PCD who underwent for nasal polyposis resection. 

CASE PRESENTATION 

Seventeen-year-old male patient is operated for nasal polyposis. The patient 
ZDV� GLDJQRVHG� DV� FLOLDU\� G\VNLQHVLD� DW� QHRQDWDO� SHULRG�� 3K\VLFDO� H[DPLQDWLRQ�
and laboratory values were normal. The patient evaluated as ASA 2 and was 
JLYHQ���PJ�Ζ9�PLGD]RODP�IRU�SUHPHGLFDWLRQ��6WDQGDUG�PRQLWRULQJ��(&*��6S2��
DQG�QRQ�LQYDVLYH�EORRG�SUHVVXUH��DQG�ELVSHFWUDO�LQGH[��%Ζ6��PRQLWRULQJ�ZDV�SHU-
IRUPHG��%HIRUH�LQGXFWLRQ�6S2�������+5��������PLQ�DQG�EORRG�SUHVVXUH���������
PP+J��WKH�%Ζ6�YDOXH�ZDV�����/LGRFDLQH���PJ���NJ�SURSRIRO���PJ���NJ��IHQWDQ\O���
mcg / kg and rocuronium 0. 6 mg / kg iv was administered for induction. The pa-
WLHQWȇV�&RUPDFN�/HKDQH�FODVVLȴFDWLRQ�ZDV���DQG�WKH�SDWLHQW�FRXOG�EH�LQWXEDWHG�
ZLWK�D������FX΍HG�HQGRWUDFKHDO�WXEH�LQ�WULDO����0DLQWHQDQFH�RI�DQHVWKHVLD�ZDV�
DFKLHYHG�ZLWK�WKH�LQIXVLRQ��ZLWK�����2����DLU�DQG�SURSRIRO�����PJ���NJ���K�DQG�
UHPLIHQWDQLO������������PFJ���NJ���PLQ��6S2��GHFOLQHG�WR�����DW�WKH�ȴUVW�KRXU�RI�
operation. Wheezing and crackles were detected by listening to the lung sounds. 
The patient’s tube was aspirated and administered inhalation ventolin nebul. 



���

Orthopedic Anaesthesia and Intensive Care

7KHQ�6S2�� ULVHG� WR�������7KH�SDWLHQW�ZDV� UHYHUVHG�E\� VXJDPPDGH[�DIWHU���
KRXUV�RI�VXUJHU\��:KHQ�IXOO�DOHUWQHVV��%Ζ6������DFKLHYHG�WKH�SDWLHQW�ZDV�H[WXEDW-
ed and transferred to the related service. 

5(68/76���'Ζ6&866Ζ21

7KH�SULQFLSDO�REMHFWLYH�LQ�3&'�LV�WR�UHGXFH�V\PSWRPV��ȴJKW�LQIHFWLRQV��PDLQWDLQ�
lung function and prevent damage to the lungs. The choice of anesthesia meth-
RGV�DUH�EDVHG�RQ�WKH�NQRZOHGJH�DQG�H[SHULHQFH�RI�WKH�DQHVWKHVLVWV��*HQHUDOO\��
WKH�DQHVWKHWLVWV�FKRRVH�WKH�EDODQFHG�DQHVWKHVLD�ZLWK�VHYRȵXUDQH�IRU�EURQFKR-
GLODWLQJ�H΍HFW�DQG�HDUO\�DZDNHQLQJ��7Ο9$�PD\�EH�DOWHUQDWLYH�PHWKRG�EHFDXVH�RI�
the short duration of the recovery and ease of control. 

(YHQWXDOO\��LQ�3&'�SDWLHQWV�ZH�ZDQW�WR�HPSKDVL]H�WKH�LPSRUWDQWDQFH�RI�SUHRS-
HUDWLYH�HYDOXDWLRQ�� LQWUDRSHUDWLYH�PRQLWRULQJ�� YHQWLODWLRQ�VWUDWHJLHV�DQG�EURQ-
chodilator therapy. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

$1(67+(6Ζ$�0$1$*(0(17�2)�0$66Ζ9(�Ζ175$�
$%'20Ζ1$/�(;75$9$6$7Ζ21�'85Ζ1*�3(5&87$1(286�
1(3+52/Ζ7+2720<�Ζ1�3('Ζ$75Ζ&�3$7Ζ(17��&$6(�5(3257

*¾OVHQ�.HVNLQ1��<HġLP�ĠHQD\Oó1��0LQH�$NóQ1��6LEHO�6D\GDP1��%LOJH�
.DUDEXOXW�

1 'HSDUWPHQW�RI�$QHVWKHVLRORJ\��$QNDUD�&KLOG�+HDOWK�DQG�'LVHDVHV�
+HPDWRORJ\�DQG�2QFRORJ\�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD��
7XUNH\�� 
��'HSDUWPHQW�RI�3HGLDWULF�8URORJLF�6XUJHU\��$QNDUD�&KLOG�+HDOWK�DQG�
'LVHDVHV�+HPDWRORJ\�DQG�2QFRORJ\�(GXFDWLRQ�DQG�Research Hospital, 

Ankara, Turkey. 

CASE REPORT

Percutaneous nephrolithotomy (PCNL) is a minimally invasive method. But It 
KDV�VRPH�IDWDO�FRPSOLFDWLRQV��6XFK�DV�KLJK�IHYHU� �������������KHPRUUKDJH�UH-
TXLULQJ�EORRG� WUDQVIXVLRQ� ����� ������ ����� H[WUDYDVDWLRQV�RI� ȵXLG�XVHG� ���� �����
VHSVLV���������������FRORQ�LQMXU\���������������DQG�SOHXUDO�LQMXU\������������

16 month of age male patient with bilateral nephrolithiasis was scheduled for 
left PCNL under general anesthesia. He was 10 kg of body weight. According to 
SK\VLFDO�H[DPLQDWLRQ�DQG�ODERUDWRU\�UHVXOWV�WKHUH�ZDV�QRWKLQJ�DEQRUPDO�H[FHSW�
EORRG�SUHVVXUH��%3����������PP+J���:%&�FRXQW���������w/���+H�ZDV�PHGLFDW-
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ed with antibiotic (according to urinary culture) and antihipertansive drugs. He 
ZDV�$6$�ΖΖΖ��3URSRIRO��URFXURQLXP�EURP¾U�DQG�IHQWDQ\O�ZHUH�DGPLQLVWHUHG�IRU�
LQGXFWLRQ�DQG�KH�ZDV�LQWXEDWHG�ZLWK������FX΍HG�HQGRWUDFKHDO�WXEH��/HIW�GRXEOH�-�
catheter was removed and and left uretheral catheter inserted during lithotomy 
then he turned into the prone position. SpO2 VWDUWHG�WR�GHFUHDVH�������DW����WK�
PLQXWH�RI�DQHVWKHVLD��ΟQWUDDEGRPLQDO�GLVWHQWLRQ�ZDV�VXVSHFWHG�PDQXDOO\��2S-
eration was stopped and patient positioned supine. Over abdominal distention 
ZDV�GHWHFWHG��+H�ZDV�FROG��SDOH��:HW�GUHVVLQJ�DQG�FRDWV�ZHUH� UHPRYHG��7KH�
SpO2 GHFUHDVHG�WR������+5�ZDV����PLQ��%3�ZDV�������PP+J��+LV�ERG\�WHPSHUD-
WXUH�ZDV�PHDVXUHG�������|&��tympanically��7KH�LQWUDDEGRPLQDO�ȵXLG�ZDV�GUDLQHG�
by paracentesis with USG. We tried to increase body temperature of the patient 
E\�ZDUP�EODQNHW�DQG� LY�ȵXLG��$UWHULDO�EORRG�JDVHV�DQG�FRPSOHWH�EORRG�FRXQW�
DQDO\VLV�ZHUH�UHYHDOHG�S+��������S&22 ������PP+J��S22 ������PP+J��ODFWDWH������
PPRO�/��+&23 ������PPRO�/��%(��������PPRO�/��+E������J�G/��+WF���������0HWDERO-
ic acidosis was intervened with NaHCO3. Erythrocyte suspension at dose of 10 
ml/kg was administered. After correction of vital parameters of patient he was 
H[WXEDWHG�DQG�WUDQVIHUUHG�WR�LQWHQVLYH�FDUH�XQLW��3DWLHQW�ZDV�GLVFKDUJHG�IRUP�
hospital on postoperative 10th day without any disability. 

:H�FRQFOXGHG�WKDW�GXULQJ�HVSHFLDOO\�3&1/�VXUJHU\�RI�FKLOG�SDWLHQWV��KHDWLQJ�RI�
WKH�LUULJDWLRQ�ȵXLG��PRQLWRULQJ�RI�ERG\�WHPSHUDWXUH�DQG�HOHFWURO\WH�OHYHOV��LQWHU-
PLWWHQW�DEGRPLQDO�H[DPLQDWLRQ�VKRXOG�QRW�EH�LJQRUHG�WR�HDUO\�GHWHFWLRQ�RI�PD-
MRU�IDWDO�FRPSOLFDWLRQV��HJ����LQWUD�DEGRPLQDO�H[WUDYDVDWLRQ�RI�LUULJDWLRQ�ȵXLG��Ȑ�

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

+(0255+$*(�'8(�72�(1'275$&+($/�Ζ178%$7Ζ21�Ζ1�$�
3$7Ζ(17�:Ζ7+�$0</2Ζ'26Ζ6�Ζ1�7+(�1(&.

H. CEYHAN1��(��.(6Ο0&Ο1��(��(5.Ζ/Ζ&1��Ġ��0��$.62<�

1 $QNDUD�$WDW¾UN�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\�DG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��7XUNH\ 
��<óOGóUóP�%H\D]óW��QLYHUVLWHVL��)DFXOW\�RI�0HGLFLQH��$QHVWKHVLRORJ\�DQG�
5HDQLPDWLRQ�'HSDUWPHQW��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��Amyloidosis is a disease characterized by deposition of protein-
VLQ� WLVVXHV�DQG�RUJDQV�� D΍HFWLQJ�PRVWO\� UHVSLUDWRU\��XURJHQLWDO�� DQG�JDVWURLQ-
testinal tract as well as the skin (1). b:KHQ�WKHVH�ȴbril deposits disrupting organ 
IXQFWLRQ�FRQȴQH�WR�D�VLQJOH�RUJDQ�V\VWHP��ΖW�LV�ȆȇORFDOL]HG�DP\ORLGRVLVȇȇ��/DU\QJHDO�
DP\ORLGRVLV�D΍HFWLQJ�PRVWO\�YRFDO�FRUGV�DQG�YHQWULFOHV�LV�UHODWLYHO\�UDUH��2). 
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:H�KHUHLQ��SUHVHQW�D�SDWLHQW�XQGHUJRLQJ�VXUJHU\�IRU�DP\ORLGRVLV�ORFDWHG�LQ�QHFN�
UHJLRQ��WR�SURYLGH�UHFRPPHQGDWLRQV�UHJDUGLQJ�WKH�DQHVWKHWLF�PDQDJHPHQW�DQG�
follow-up of these patients. 

&DVH�5HSRUW��A 60 years old male patient with complaints of respiratory distress 
ZDV�KRVSLWDOL]HG� IRU� H[FLVLRQ�RI� D�PDVV� LQ� WKH�QHFN��+H�KDG�EHHQ�GLDJQRVHG�
DV�DP\ORLGRVLV�IROORZLQJ�D�QDVRSKDU\QJHDO�ELRSV\�SURFHGXUH��VHYHQ�\HDUV�DJR��
7KHUH�ZDV�QRWKLQJ�UHPDUNDEOH��H[FHSW�IRU�DGHQRWRQVLOOHFWRP\�DQG�KHDY\�VPRN-
LQJ�JLYHQ�XS�UHFHQWO\��2Q�GLUHFW� ODU\QJRVFRS\��WKHUH�ZHUH�LQWHUDU\WHQRHSLJORW-
WLF�DP\ORLG�GHSRVLWV��DQG�WKH�WKRUDFDO�05�VKRZHG�PHGLDVWLQDO�FRQJORPHUDWHG�
lymphadenopathy (LAP) (Figure 1). 

The patient was intubated with 8 Fr endotracheal tube without any problem. 
$W�WKH�HQG�RI�RSHUDWLRQ��RQ�DVSLUDWLRQ�RI�HQGRWUDFKHDO�WXEH�DQG�PRXWK��WKHUH�
ZDV�IUHVK�KHPRUUKDJH��%HVLGHV�WKH�SDWLHQW�KDG�VHULRXV�VWULGRU�DIWHU�H[WXEDWLRQ��
7KXV��KH�ZDV�UH�LQWXEDWHG�ZLWK������)U�HQGRWUDFKHDO�WXEH�YLD�YLGHRODU\QJRVFRSH��
Mucosal bleeding observed around epiglottis was tamponed with adrenaline 
XQGHU�GLUHFW�ODU\QJRVFRS\��WKHQ�KH�ZDV�H[WXEDWHG�DJDLQ��ΖQ�WKH�UHFRYHU\�URRP��
as soon as O2VDWXUDWLRQ�UHDFKHG�����E\�QDVDO�22�DQG�FROG�VWHDP��KH�ZDV�WUDQV-
IHUUHG�WR�WKH�VHUYLFH�ZLWK�D�QRUPDO�SDWWHUQ�RI�EUHDWKLQJ��+RZHYHU��KH�KDG�UH-
VSLUDWRU\�IDLOXUH�DW�WKH�VHUYLFH�DIWHU���KRXUV��WKXV�VXUJLFDO�WUDFKHRVWRP\�ZDV�UH-
TXLUHG�WR�EH�SHUIRUPHG�XQGHU�JHQHUDO�DQHVWKHVLD��2Q��th�GD\�RI�VXUJHU\��GXH�WR�
GHYHORSPHQW�RI�SQHXPRWKRUD[�DQG�ELODWHUDO�SDUHQFK\PDO�LQȴOWUDWLRQV��KH�ZDV�
being treated in intensive care unit(ICU) for mechanical ventilation support (Fig-
XUH�����2Q���th�GD\�DW�Ζ&8��KH�ZDV�UH�WUDQVSRUWHG�WR�WKH�VHUYLFH��

&RQFOXVLRQ��This case demonstrated the fate of a patient due to development 
of hemorrhage and respiratory failure following recurrent surgeries for amyloi-
GRVLV��7KXV��WKH�SRVVLELOLW\�RI�OLIH�WKUHDWHQLQJ�FRQGLWLRQV�VKRXOG�EH�NHSW�LQ�PLQG�
and precautions should be taken. 

5HIHUHQFHV��

���6WHYHQVRQ�5��:LWWHOHV�5��'DPURVH�(��HW�DO��0RUH�WKDQ�D�IURJ�LQ�WKH�WKURDW��D�
case series and review of localized laryngeal amyloidosis. Arch Otolaryngol Head 
1HFN�6XUJ��b��������������������

����HOLN�+��$NóQ�Ο��*¸NOHU�$��.DSODQ�7��3ULPDU\�ODU\QJHDO�DP\ORLGRVLV��&DVH�UHSRUW��
.%%�YH�%%&�'HUJLVL�������������������
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)LJXUH����The view of epiglottis under videolaryngoscope 

)LJXUH����%LODWHUDO�SDUHQFK\PDO�LQȴOWUDWHV�LQ�OXQJ�;�5D\
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

$1(67+(7Ζ&�0$1$*(0(17�2)�+(5('Ζ7$5<�
0(7+(02*/2%Ζ1(0Ζ$

+¾O\D�.$ĠΖ.$5$1��7¾OLQ�*�0�Ġ1��ΟEUDKLP�.Ζ/Ζ1����'LáGHP�$/%$6$11��Ġ��
0XVWDID�$.62<3

���$WDW¾UN�(áLWLP�YH�$UDġWóPD�+DVWDQHVL��$QHVWH]L�YH�5HDQLPDV\RQ�$��%��'�� 
���$WDW¾UN�(áLWLP�YH�$UDġWóPD�+DVWDQHVL��*HQHO�&HUUDKL�$��%��' 
���<óOGóUóP�%H\D]óW��QLYHUVLWHVL�7óS�)DN¾OWHVL��$QHVWH]L�YH�5HDQLPDV\RQ�$��
B. D. 

Ζ1752'8&7Ζ21

Methemoglobinemia is a severe clinical disorder characterized with cyanosis 
DQG�UHVSLUDWRU\� LQVXɝFLHQF\�UHVXOWLQJ�IURP�GHFUHDVHG�R[\JHQ�FDUU\LQJ�FDSDF-
ity to the tissues because of the increased blood level of methemoglobin (1-3). 
0HWKHPRJORELQHPLD�LV�PRVWO\�DQ�DFTXDLUHG�GLVRUGHU�ZKLFK�DSSHDUV�DIWHU�WR[LF�
H[SRVLWLRQ��KRZHYHU�UDUHO\�LW�LV�KHUHGLWDU\������ΖQ�WKLV�VWXG\��DQHVWHVLD�PDQDJH-
ment of a patient with hereditary methemoglobinemia who has undergone a 
thyroidectomy is presented as a case report. 

&$6(�����\HDUV�ROG�IHPDOH�SDWLHQW�ZKR�ZRXOG�XQGHUJR�D�WRWDO�W\URLGHFWRP\�VXU-
JHU\�ZDV�HYDOXDWHG�SUHRSHUHWLYHO\�DQG�PLOG�F\QRVLV�RI�WKH�H[WUHPLWLHV�DQG�OLSV�
were detected. However the patient had no respiratory complaint. She was tak-
HQ�LQWR�WKH�25�DQG�PRQLWRUL]HG��1Ζ%3�ZDV�������PP+J�DQG�+5�ZDV�����%30���
$UWHULDO�EORRG�JDV�UHYHDOHG�D�S+��������S&2������PP+J��S2�����PP+J��6S2��
��������DQG�PHW+E���������7KH�SDWLHQWȇV�UHVSLUDWLRQ�ZDV�DW�HDVH�DQG�VKH�ZDV�
VWDEOH��ΖQ�RUGHU�WR�UDLVH�V32�������2��ZDV�JLYHQ��:KHQ�6S22�ZDV�DURXQG����
�����LQGXFWLRQ�EHJDQ��$QHVWKHVLD�ZDV�PDLQWDLQHG�ZLWK������2���������DLU and 
���GHVȵXUDQH�DQG�������������PFJ��NJ-1. min-1 remifentanyl infusion. peropera-
WLYH�DUWHULDO�EORRG�JDV�DQDO\VLV�UHYHDOHG�D�S+��������S&22�������PP+J��S22 212 
PP+J��6S22 ������PHW+E����������$IWHU�WKH�H[WXEDWLRQ�6S2��ZDV������DQG�$%*�
VDPSOH�UHYHDOHG�D�S+��������S&22 ������PP+J��S22�����PP+J�DQG�6S22 ������
7KH�SDWLHQW�ZDV�VHQW�WR�WKH�VXUJLFDO�ZDUG�DV�FRQVFLRXV��FRPIRUWDEO\�EUHDWKLQJ�
and hemodinamicaly stable. 

'Ζ6&866Ζ21��ΖQ�PHWKHPRJORELQHPLD�FDVHV�XVLQJ�KLJKHU�FRQVHQWUDWLRQV�RI�R[-
\JHQ�EHFDXVH�RI�WKH�UHGXFWLRQ�RI�WKH�R[\JHQ�FDUU\LQJ�FDSDFLW\��XVLQJ�FR�R[\PH-
WHU� LQVWHDG�RI� SXOVHR[\PHWHU� DQG� DYRLGLQJ�R[LGDWLYH� DJHQWV� VXFK� DV� OLGRFDLQ��
prilocain and nitrogliserine are particularly important. Accurate evaluation of 
the parameters preoperatively and recording them will be guiding us through 
the intraoperative and postoperative periods. 



359

Orthopedic Anaesthesia and Intensive Care

5(68/7

8VLQJ�KLJKHU�FRQFHQWUDWLRQV�RI�R[\JHQ�EHFDXVH�RI�WKH�GHFUHDVHG�R[\JHQ�FDUU\LQJ�
FDSDFLW\��XVLQJ�FR�R[\PHWHU�LQVWHDG�RI�SXOVHR[\PHWHU�IRU�GHWHUPLQLQJ�SHULSKHU-
DO�R[\JHQ�VDWXUDWLRQ�DQG�DYRLGLQJ�R[\GDWLYH�DJHQWV�DUH�VRPH�RI�WKH�SHULRSHUD-
tive precautions that should be taken in congenital methemoglobinemia. 

5HVRXUFHV

1. ���$QGHUVRQ�67��+DMGXF]HN�-��%DUNHU�6-��%HQ]RFDLQH�LQGXFHG�PHWKHPRJORELQHPLD�LQ�
DQ�DGXOW��$FFXUDF\�RI�SXOVH�R[LPHWU\�ZLWK�PHWKHPRJORELQHPLD��$QHVWK�$QDOJ�������
67: 1099-1101 

2. 2. Umbreit J. Methemoglobin It’s not just blue: A concise review. Am J Hematol. 
�����������������

3. ���&KDPSLJQHXOOH�%��/HFRUUH�0��%RX]JXHQGD�+��/HPDLUH�6�HW�DO��/DWH�GLDJQRVLV�RI�
congenital methemoglobinemia in an elderly patient during cardiac surgery. J Car-
GLRWKRUDF�9DVF�$QHVWK��������-XQ���������������

��� ���1DQF\�(��&DPS��0HWKHPRJORELQHPLD��7KH�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��-�(PHUJ�
1XUV����������������

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

86(�2)�Ζ1)5$&/$9Ζ&8/$5�7(0325$5<�3(5Ζ1(85$/�
&$7+(7(5�Ζ1�7+(�(;(5&Ζ6(�)25�5$1*(�2)�-2Ζ17�027Ζ21�Ȃ�
CASE REPORT

ΖONH�.XSHOLD��8IXN�.X\UXNOX\LOGL]��+DNDQ�*RNDOS�7DV��$\VLQ�$ODJRO

0HQJXFHN�*D]L�7UDLQLQJ�$QG�5HVHDUFK�+RVSLWDO�'HSDUWPHQW�2I�
$QHVWKHVLRORJ\�$QG�5HDQLPDWLRQ��(U]LQFDQ��7XUNH\

$EVWUDFW

2OHFUDQRQ�IUDFWXUHV�DUH�WKH�PRVW�FRPPRQ�W\SH�RI�LQMXU\�VHHQ�LQ�WKH�XSSHU�H[-
tremities and restricted joint mobility may be developed due to the long plas-
WHU�FDVW�WLPH��0RVW�RI�WKHVH�SDWLHQWV�ZLOO�KDYH�WR�H[HUFLVH�WR�LQFUHDVH�UDQJH�RI�
motion in the early period. This physiotherapy process is a serious stressor for 
these patients because of pain. In addition to several modalities such as sys-
WHPLF�DGPLQLVWUDWLRQ�RI�RSLRLGV��SHUPDQHQW�WHPSRUDU\�SHULQHXUDO�FDWKHWHUV�DUH�
XVHG�LQ�RUGHU�WR�GHFUHDVH�SDLQ�DQG�DOORZ�SDWLHQWV�WR�H[HUFLVH�PRUH�FRPIRUWDEO\��
Local anesthetic administration through perineural catheter has been proven to 
LPSURYH�SDWLHQWVȇ�UHKDELOLWDWLRQ�DQG�KHDOLQJ��+HUHLQ��ZH�SUHVHQW�D����\HDU�ROG�
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male patient with restricted motion of the elbow following treatment of olecra-
QRQ�IUDFWXUH��LQ�ZKLFK�LQIUDFODYLFXODU�WHPSRUDU\�SHULQHXUDO�FDWKHWHU�GHFUHDVHG�
SDLQ�DQG�HDVHG�H[HUFLVH�GXULQJ�SK\VLRWKHUDS\��

Temporary peripheral nerve catheter can be used for a short time or intermit-
tently in order to provide a postoperative pain free physiotherapy course and to 
accelerate rehabilitation and healing providing a good maintenance and control 
processes. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

Ζ6�$&87(�$1(0Ζ�63(1'Ζ1*�7Ζ0(�$6�Ζ03257$17�$6�7+(�
$02817�2)�+(02*/2%Ζ1("�$127+(5�3(563(&7Ζ9(�72�
1(8523527(&7Ζ21��

ΟONQXU�6XLGL\H�ĠHNHU1��*¸N©H�$NPDQ�.¸VH���$OL��PLW�(ġEDK���2QXU��]O¾1

��'X]FH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��$QHVWHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��
'X]FH��7XUNH\ 
��6LLUW�*RYHUPHQW�+RVSLWDO��$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��6LLUW��
7XUNH\ 
��'X]FH�$WDWXUN�*RYHUPHQW�+RVSLWDO��$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��
'X]FH��7XUNH\

ΖQWURGXFWLRQ: In our case we presented the massive bleeding trauma patient 
whose femoral artery was interrupted by log fell over his left leg. 

&DVH�����\R��PDOH��KHDOW\�SDWLHQW�ZDV�WUDQVIHUUHG�RXU�KRVSLWDO�HPHUJHQF\�VHU-
YLV�E\�KHDOWK�SURYLGHUV��+H�ZDV�FRQVFLRXV��SDOH��JODVNRZ�FRPD�VFDOH� �*&6�����
FRRSHUDWH��WDFK\FDUGLF��K\SRWHQVLYH��/XQJ�RVFXOWDWLRQ�ZDV�QRUPDO��7KHUH�ZHUH�
PXOWLSOH��GHSODFHG�DQG�RSHQ�IUDFWXUHV�RI�KLV�WLELD��ȴEXOD�DQG�IHPXU�ERQHV�DQG�
femoral vena and arteria was ruptured. All the soft tissues and muscles were 
crushed and protrused from the laserated skin area of the left leg. Haemoglo-
ELQH�+J��OHYHOV�ZDV�PHDVXUHG���JU�G/�DQG���XQLW�Ζ8��HU\WKURFLWH�VXVSHQVLRQ�(6���
crystalloid and colloidal solutions were given immediately. Central venous cath-
eter was placed on right vena subclavia. Cardiac arrest was occured. Cardiyo 
SXOPRQDU\� UHVXVLWDWLRQ� �&35��ZDV�VWDUWHG�� UHVSRQGHG�&35� LQ�ȴYH�PLQXWH�DQG�
transferred to the operating room for the high level over knee amputation pro-
FHGXUH�E\�RUWKRSHGLD�DQG�FDUGLRYDVFXODU�VXUJHU\��+E�OHYHO�ZDV�GHWHFWHG���JU�G/��
ΖQ�WKH�RSHUDWLQJ�URRP�SDWLHQW�ZDV�XQFRQVFLRXV��*&6�����$6$���(�VWDWXV��SXOVOHVV��
SXSLOV�GLODWHG��OLJKW�UHȵH[HV�ZHUH�QHJDWLYH�ELODWHUDOO\��1RUHSLQHSKULQH�DQG�GR-
pamine infusion was continued. Anesthetic induction performed with ketamine 
DQG� VHYRȵXUDQH��$IWHU� LQGXFWLRQ�RI� DQHVWKHVLD�EORRG� VDPSOHV�ZHUH� FROOHFWHG�
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DQG�REVHUYHG� WKDW� KDHPRJORELQH� OHYHO�ZDV� �� JU�G/�� 7KHUH�ZHUH� �Ζ8� (6�� �� Ζ8�
IUHVK�IUR]HQ�SODVPD����Ζ8�WKURPERF\WH�JLYHQ��$UWHULDO�FDQQXOD�ZDV�LQVHUWHG�WR�
WKH�ULJKW�D[LOODU\�DUWHU\�DQG�LQYDVLYH�DUWHULDO�PRQLWRULVDWLRQ�ZDV�SHUIRUPHG�XU-
gently. Operation time was two hours. Hb was stood 2 gr/dL level for 1hour. 
After the operation entubated patient was transferred to ICU unit under nor-
HSLQHSKULQH��1(�DQG�GRSDPLQH�'$��LQIXVLRQ��7UDQVDPLQH��VRG\XP�ELFDUERQDWH��
FDOFLXP�JOXFRQDWH��GH[DPHWDVRQH��PJ��DOEXPLQH��YLWDPLQ�.�ZHUH�GRQH��)RXU�
KRXUV�DIWHU�WKH�RSHUDWLRQ�SDWLHQW�KDG�EHHQ�FRQVFLRXV�DQG�*&6������2QH�GD\�DI-
WHU��1(�DQG�'$�LQIXVLRQ�ZHUH�VWRSSHG�DQG�H[WXEDWHG�ZLWK�VSRQWDQHXV�EUHDWKLQJ�
in room air. On 5th day he was discharge to orthopedic surgery unit because of 
the haemodynamic stability without any neurologic sequela. 

&RQFOXVLRQ��0DVVLYH�EOHHGLQJ� OHDGV�WR� ORFN�RI�R[\JHQ�FDUU\LQJ�WR�WKH�WLVVXHV��
If we improve the brain perfusion protection during massive blood transfusion 
QHHGV�EOHHGLQJ�WUDXPDV��UHSODFHPHQW�RI�WKH�R[\JHQ�FDUU\LQJ�V\VWHP�HOHPHQWV�
must be corrected immediately and adequetly. 

.H\�ZRUGV��0DVVLYH�EORRG�WUDQVIXVLRQ��DQHVWKHVLD��IHPRUDO�DUWHU\�UXSWXUH��

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��-¾OLGH�(UJLO��$VOó�'¸QPH]

81'()Ζ1('�08/7Ζ12'8/$5�*8$75�$**5(*$7('�72�
$&87(�&$5%21'Ζ2;Ζ'(�5(7$16Ζ21�:Ζ7+�6(9(5(�&+521Ζ&�
2%6758&7Ζ9(�38/021$5<�'Ζ6($6(��&23'��3$7Ζ(176��

ΟONQXU�6XLGL\H�ĠHNHU���*¸N©H�$NPDQ�.¸VH���$OL��PLW�(ġEDK���2QXU��]O¾�

��'X]FH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��$QHVWHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��
'X]FH��7XUNH\ 
��6LLUW�*RYHUPHQW�+RVSLWDO��$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��6LLUW��
7XUNH\ 
��'X]FH�$WDWXUN�*RYHUPHQW�+RVSLWDO��$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��
'X]FH��7XUNH\

%DFNJURXQG��7KH�DFXWH�UHVSLUDWRU\�GHȴFLHQ\�DQG�FRJQLWLYH�LPSDLUPHQW�PD\�GH-
YHORSH�DVVRFLDWHG�FDUERQGLR[LGH�UHWDQVLRQ�DW�VHYHUH�FKURQLF�REVWUXFWLYH�SXOPR-
QDU\�GLVHDVH��&23'��SDWLHQWV��ΖQ�RXU�FDVH�ZH�REVHUYHG�WKDW�WKH�FDUERQGLR[LGH�
UHWDQVLRQ�PD\�RFFXUV�QRW�RQO\�DV�D�SDUW�RI�&23'��EXW�DOVR�WKH�XSSHU�DLUZD\�RE-
struction results. This case pointed that upper airway obstructions may hidden 
with COPD symptoms and must be evaluated by the physician early stages of 
the disease. 
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&DVH�UHSRUW�����\HDUV�ROG��PDOH�SDWLHQW�ZKR�ZDV�WDNHQ�PHGLFDWLRQ�EHFDXVH�RI�
the severe COPD and hypertension in pulmonary diseases departhment ser-
YLFH�3'6���ΖQ�3'6�WKH�FDUERQGLR[LGH�UHWDQVLRQ�ZDV�ZRUVHQHG�GHVSLWH�RI�XQGHU�
QRQLQYDVLYH�PHFKDQLF�YHQWLODWLRQ�1Ζ09���FRQVFLRXVQHVV�ZDV�FORVHG��7KH�SDWLHQW�
were transferred to our intensive care unit such as depressed mental status 
ZLWK�FRQIXVLRQ��OHWKDUJ\��VXSHUȴFLDO�VSRQWDQHXV�YHQWLODWLRQ����EUHDWK�PLQ��KH-
PRG\QDPLF�LQVWDELOLW\�DQG�WDFK\FDUGLD��3DUFLDO�FDUERQGLR[LGH�SUHVVXUH�3D&2���
���PP+J��HQG�WLGDO�FDUERQGLR[LGH�SUHVVXUH��(W&2������PP+J�ZHUH��&DSQRVW-
UHDP��&RYLGLHQ��0HGWURQLF��ΖVUDHO��GHGHFWHG�ZLWK�PDLQ��PLFUR�VWUHDP�DSSDUDWXV��
7KH�EORRG�JDV�VDPSOHV�DQDOLVHG�S+����������S&2�����PP+J��S2��������PP+J��
V2��������+&2���������P(T�/��'XULQJ�WKH�SK\VLFDO�H[DPLQDWLRQ�ZH�REVHUYHG�WKDW�
GHVSLWH�RI�WKHUH�ZDVQȇW�DQ\�HYLGHQW�SDWKRORJ\�RQ�QHFN�DQG�WKURDWK��WKH�EUHDWK-
LQJ� SDWHUQ�ZDV� DEQRUPDO��'XULQJ� WKH� RVFXOWDWLRQ� GHOD\HG� LQVXȵDWLRQ�ZLWKRXW�
wheesing was noticed and computer tomographic evaluation performed for 
suspicious upper airway obstruction. We observed that multinodular guatr 
�01*��ZDV�PDGH�D�VLJQLȴFDQW�FRPSUHVVLQJ�H΍HFW�RQ�WUDFKHD��ȴJXUH����1RQLQ-
YDVLYH�PHFKDQLFDO�YHQWLODWLRQ�FRQWXQXHG��9LWDO�VLJQV�ZHUH�VWDELOLVHG�LQ�ȴUVW����
KRXU��(W�&2��DQG�3D&2��OHYHOV�UHGXFHG�XQGHU���PP+J�OHYHOV��*.6�EHFDPH����
and haemodynamic stabilisation occured. Patient was transferred to the servise. 

&RQFOXVLRQ��7KH�FDUERQGLR[LGH�UHWDQWLRQ�PD\�EHFRPH�PDQLIHVW�HDVLO\�DQG�UH-
fractory in severe COPD patients with togetherness of upper airway obstruc-
WLRQV� VXFK� DV� PDVV�� REVWUXFWLYH� VOHHS� DSQH� V\QGURPH�� WUDFKHRPDODVLD� DQG�
(MNG). Upper airway pathologies must evaluated carefully before routine COPD 
medication and especially major operations. We suggested that this founded 
DQG�LPSURYHG�HWLRORJLHV�PD\�IDFLOLWDWHG�WR�RSWLPLVH��UHGXFH�WKH�PHGLFDWLRQ�DQG�
ICU stay this kind of patients. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��-��%XVKLQRYVND

5(*Ζ21$/�$1(67+(6Ζ$�)25�685*Ζ&$/�75($70(17�2)�
80%Ζ/Ζ&$/�+(51Ζ$�Ζ1�025%Ζ'�2%(6Ζ7<�3$7Ζ(17��$�&$6(�
REPORT

*MRUJRQ�0����6WRLFRYVNL�(����*UDPRVOL�7����$OHNVRYVNL�(����9XFNRYD�'����0LWUHY�
=����$QJMXVHYD�7��

6SHFLDO�KRVSLWDO�IRU�VXUJLFDO�GLVHDVHV�)LOLS�9WRUL��6NRSMH

Ζ1752'8&7Ζ21�$1'�$Ζ0��There is increased prevalence of obesity in the gen-
HUDO�SRSXODWLRQ�DQG�LW�UHSUHVHQWV�VLJQLȴFDQW�ULVN�IDFWRU�IRU�PRUWDOLW\�DQG�PRU-
bidity in patients that are planned for surgical treatments and anesthesia. The 
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aim of this study is to report the perioperative management of morbidly obese 
patients undergoing regional anesthesia for surgical treatment. 

0$7(5Ζ$/�DQG�0(7+2'6��We present a case of 63 year old female admitted 
for surgical treatment for umbilical hernia. She is treated for high blood pres-
VXUH��FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�DQG�GLDEHWHV�PHOOLWXV�W\SH���ZLWK-
RXW�SULRU�PHGLFDO�KLVWRU\�IRU�VXUJLFDO�WUHDWPHQW�DQG�KHU�ERG\�PDVV�LQGH[�LV�����
��NJ�Pt��(YDOXDWLRQ�RI�WKH�DLUZD\�SURSRVHG�GLɝFXOW�LQWXEDWLRQ�EHFDXVH�RI�VKRUW�
QHFN�� OLPLWHG�PRELOLW\�RI� WKH�QHFN�DQG�PDOODPSDWL� FODVV����7KH�SDWLHQW�VLJQHG�
informed consent after she was informed of the high risk and possible compli-
cations. Epispinal anesthesia was the best choice for the patient and as well for 
the anesthesiologist. In the operating theater the patient was placed on non 
LQYDVLYH� EORRG� SUHVVXUH� PHDVXUHPHQW�� HOHFWURFDUGLRJUDSK\� �(&*��� SHULSKHU-
DO�R[\JHQ�VDWXUDWLRQ��+HU�EORRG�SUHVVXUH�ZDV��������PP�+J��KHDUW�UDWH�����
PLQ��6S��������/XQJ�DXVFXOWDWLRQ�UHYDLOHG�SURORQJHG�H[SLUDWLRQ�ZLWK�ZKHH]LQJ�
sounds. Ampule metoclopramide and ampule ranitidine were given as premed-
ication because of the high risk of gastric aspiration. Two intravenous cannulas 
ZHUH�SODFHG��7KH�HSLVSLQDO�EORFN�ZDV�SODFHG� LQ�VLWWLQJ�SRVLWLRQ��DW�/��/�� OHYHO��
with spinal needle 100 mm and epidural needle 88 mm. The patient received 3 
PO�5RSLYDFDLQ�������LQ�WKH�VSLQDO�VSDFH�DQG�FRQWLQXRXVO\�%XSLYDFDLQ�������RQ�
perfusor pump in the epidural space. 

5(68/76�� The epispinal anesthesia achieved adequate motor block to level 
Th12-L1 and sensory block to level Th9-Th10. The surgical intervention lasted 
IRU����PLQXWHV��7KH�FRQWLQXRXV�GRVH�RI�WKH�%XSLYDFDLQ�������ZDV�FKDQJLQJ�DF-
cording to the patient hemodynamic stability. The patient was transferred to 
SRVWRSHUDWLYH�UHFRYHU\�URRP�LQ�VWDEOH�FRQGLWLRQ��6KH�ZDV�GLVFKDUJHG����KRXUV�
after surgery. 

&21&/86Ζ21��Preoperative anesthetic assessment is very important because 
GLɝFXOW�DLUZD\�DQG�LPSRVVLEOH�LQWXEDWLRQ�LV�FRPPRQ�LQ�REHVH�SDWLHQWV��VR�UH-
JLRQDO�DQHVWKHVLD��LI�SRVVLEOH��LV�WKH�EHVW�FKRLFH�IRU�WKH�SDWLHQW��DV�ZHOO�IRU�WKH�
anesthesiologist. 
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&203$5$7Ζ9(�678'<�2)�5(*Ζ21$/�$1(67+(6Ζ$�*25�
CAESAREAN SECTION AND DROP OF ARTHETIAL BLOOD 
35(66Ζ5(�'85Ζ1*�86$*(�2)�0$5&$Ζ1�������$1'�+($9<�
0$5&$Ζ1������

0��)LOHY��0��.DURYVND��'��*HRUJLHY

6+2*�Ȋ0RWKHU�7KHUHVDȋ�'HSDUWPHQW�RI�*\QHFRORJ\�DQG�2EVWHWULFV��
6NRSMH�0DFHGRQLD

ΖQWUXGRFWLRQ��7KHUH�DUH�XVHG�WZR�GL΍HUHQW�W\SH�RI�ORFDO�DQHVWKHWLFV�GXULQJ�UH-
JLRQDO�DQHVWKHVLD�IRU�FDHVDUHDQ�VHFWLRQ�DQG�FRPSHUDWLRQ�RI�VLGH�H΍HFWV��GURS�RI�
artherial blood pressure at both grouos after applicatikn of anesthetics. 

0HWKRG� DQG� 0DWHULDO�� 7KHUH� H[DPLQHGHG� ���� SDWLHQWV� VHSDHWHG� LQWR� WZR�
JURXSV�DQG�OHG�ZLWK�WZR�DQHVWKHWL[V��0DUFDLQ�������DQG�+HDY\�0DUFDLQ�������
GXULQJ�VL[�PRQWKV�SHULRG�IURP������������

&DVH�5HSRUW������SDWLHQWV�ZLWK�UHJLRQDO�DQHVWKHVLD�VHSDUHWHG�LWQR�WZR�JURXSV��
RQH�JURXS�JRW�DSSOLFDWHG�0DUFDLQ�������DQG�WKH�VHFRQG�JURXS�+HDY\�0DUFDLQ����
����$W�ERWK�JURXSV�DUH�LQFOXGHG�PHDVXUPHQW�RI�DUWKHULDO�EORRG�SUHVVXUH�EHIRUH�
DSSOLFDWLRQ�DQG�HYHU\�ȴYH�PLQXWHV�DIWHU�WKH�DSSOLFDWLRQ�ZLWK�GXUDWLRQ�XQWLO�WKH�
HQG�RG�DQHVWKHVLD��7KHUH�DUH�DOVR�LQFOXGHG��DJH��ZHLJKW��KHLJKW��KHDUW�UDWH�DQG�
R[\JHQ�VDWXUDWLRQ��

5HVXOWV��They are entered in columns and graphs. Graphically is shown artherial 
blood pressure of both groups. It is clear that there is drop of blood pressure 
DW�ERWK�JURXSV��EXW�WKHUH�LV�D�GL΍HUHQFH��7KH�JURXS�ZLWK�DSSOLFDWLRQ�RI�0DUFDLQ�
������KDV�VKRZQ�GURS�RI�EORRG�SUHVVXUH�DW�����RI�DOO�WHVWHG�SDWLHQWV�DQG�WKH�
JURXS�ZLWK�DSSOLFDWLRQ�RI�+HDY\�0DUFDLQ�������KDV�VKRZQ�GURS�RI�RQO\����RI�DOO�
tested patients. 

&RQFOXVLRQ��7KXV�KDV�JLYHQ�XV�D�FRQFOXVLRQ�WKDW�XVDJH�RI�+HDY\�0DUFDLQ�������LV�
more safe during regional anesthesia at patiens with caeserian section because 
of higher percentage of cardio-respiratory safety. 
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326723(5$7Ζ9(�(3Ζ'85$/�$1$/*(6Ζ$�$)7(5�5$'Ζ&$/�
$%'20Ζ1$/�+<67(5(&720<

=ODWRYD�0����.DUDJRYD�'����6SDVRYVNL�6����&XUOLPRY�.��

8QLYHUVLW\�&OLQLF�IRU�*\QHFRORJ\�D�QG�2EVWHWULFV��6NRSMH

Ζ1752'8&7Ζ21�$Ζ0��A radical hysterectomy or Wertheim s Hysterectomy is an 
RSHUDWLRQ�SHUIRUPHG�WR�WUHDW�FDQFHU�D΍HFWLQJ�WLVVXH�PDVV��5DGLFDO�K\VWHUHFWR-
P\�LQGXFH�SRVWRSHUDWLYH�SDLQ��RUJDQ�G\VIXQFWLRQ�DQG�SURORQJHG�KRVSLWDO�VWD\��
The choice of analgesia in unit of intensive care depend on the type of surgery 
WKH�SDWLHQW�LV�KDYLQJ��'L΍HUHQW�W\SH�RI�DQDOJHVLD�FDQ�EH�FRPELQHG�IRU�DGGLWLYH�
or synergistic pain relief including regional analgesic techniques. Ideal epidural 
WHFKQLTXH�SURYLGH�H΍HFWLYH�SDLQ�UHOLHI�LQ�SDWLHQWV�UHFRYHULQJ�IURP�UDGLFDO�K\V-
WHUHFWRP\�ZLWK�PLQLPDO�VLGH�H΍HFWV�DQG�KLJK�OHYHO�RI�SDWLHQWV�VDWLVIDFWLRQ��

0$7(5Ζ$/6�$1'�0(7+2'6��In this study was include 20 female patients ASA 
Ζ� RU� $6$ΖΖ�� IURP� ������ \HDUV�� ZKR� KDG� GLDJQRVLV� RI� FHUYLFDO� FDQFHU�� FOLQLFDOO\�
VWDJHG�Ζ$�RU�Ζ%�FODVVLȴFDWLRQ�ZLWK�O\PSK�YDVFXODU�LQYDVLRQ��$OO�RI�WKHP�KDG�UDGL-
cal hysterectomy. 

 Lumbar epidural catheter was input preoperative. Postoperative epidural an-
algesia was administered via a continuous infusion of local anesthetic LA and 
opioid. 

%XSLYDFDLQ����������������PJ�K�ZLWK� IHQWDQ\O����PLFURJUDP��PO�ZDV� LQIXVHG�
epidural 

5(68/76��3DLQ�LV�D�FRPSOH[��VXEMHFWLYH�H[SHULHQFH�ZLWFK�KDV�SURYLGH�GLɝFXOW�WR�
PHDVXUH�LQ�D�UHSURGXFLEOH�ZD\��3RVWRSHUDWLYH�SDLQ�ZDV�DVVHVVHG�RYHU���K�XVLQJ�
YLVXDO�DQDORJXH�VFDOH�9$6�RU�QXPHULFDO�SDLQ�UDWLQJ�VFDOH�1356��2Q�VFDOH�RI�������
with 0 being no pain at all and 10 being the worst pain imaginable. All of them 
had score 3 or less out of 10 on VAS or NPRS. That means they had adequate 
postoperative pain relief. 

'Ζ6&866Ζ21�$1'�&21&/86Ζ21��)URP�WKLV�VWXG\��ZH�FRQFOXGHG�WKDW�XVLQJ�RI�
HSLGXUDO�DQDOJHVLD��ZLWK�ORFDO�DQHVWKHWLF�DQG�DQ�RSLRLG�DIWHU�UDGLFDO�K\VWHUHFWR-
P\�ZHUH�H΍HFWLYH�LQ�SDLQ�UHOLHI��

7KLV�OHYHO�RI�SDLQ�UHOLHI�LV�FHQWUDO�WR�HDUO\�PRELOL]DWLRQ��UDSLG�UHKDELOLWDWLRQ�DQG�
reduced hospital stay of patients. 
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$&87(�7+(5$3<�2)�3$52;<60$/�6835$9(175Ζ&8/$5�
TACHYCARDIA IN PREGNANCY

.UP]RYD�0��1��.X]PDQRYVND�%��1��.DUWDORY�$��1��6LYHYVNL�$�����%XVKLQRYVND�
ΖYDQRYD�*���

��8QLYHUVLW\�FOLQLF�IRU�7UDXPDWRORJ\��RUWKRSHGLFV��DQDHVWKHVLD��
UHVXVFLWDWLRQ��LQWHQVLYH�FDUH�DQG�(PHUJHQF\�&HQWHU��6NRSMH��5��0DFHGRQLD 
��8QLYHUVLW\�&OLQLF�IRU�2EVWHWULFV�DQG�*\QHFRORJ\��6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ��One should question whether arrhythmias in pregnancy should 
be treated in the same way as they would be outside pregnancy because all 
commonly used antiarrhythmic drugs cross the placenta. Correct therapy based 
on an understanding of the cause for the arrhythmia is not only life-saving for 
WKH�PRWKHU�EXW�DOVR�SOD\V�DQ�LPSRUWDQW�UROH�IRU�WKH�IRHWXV>����@��

&DVH�UHSRUW��We present a case of maternal SVT in a 23yearold student with 
D�KLVWRU\�RI�SDUR[\VPDO�697�IURP�WKH�DJH�RI�����WUHDWHG�ZLWK�YHUDSDPLO�ZKHQ�
QHHGHG�� +HU� SUH�SUHJQDQW� V\PSWRPV� FRQVLVWHG� RI� SDOSLWDWLRQV� ���� WLPHV� D�
PRQWK��ODVWLQJ�DURXQG���WR����PLQ��DQG�WHUPLQDWHG�E\�EUHDWK�KROGLQJ�ZLWKRXW�
more serious symptoms. Full investigations revealed no cause for these epi-
VRGHV��'XULQJ�SUHJQDQF\��WKHVH�HSLVRGHV�LQFUHDVHG�LQ�IUHTXHQF\�DQG�LQ�WKH�WKLUG�
trimester were accompanied with shortness of breath and dizziness. 

%HFDXVH�RI�FRQFHUQV�WKDW�LQGXFWLRQ�RI�ODERXU�PD\�H[DFHUEDWH�KHU�FDUGLDF�SURE-
OHPV��LW�ZDV�GHFLGHG�WR�GHOLYHU�KHU�E\�&DHVDUHDQ�VHFWLRQ�DW����ZHHNV�JHVWDWLRQ��
7KH�GD\�EHIRUH�WKH�GHOLYHU\��WKH�SDWLHQW�IHOW�D�VXGGHQ�DWWDFN�RI�SDOSLWDWLRQV�ZLWK�
dyspnoea which ended with colaps. She was immediately transported in ICU. 
The ECG recorded a SVT at a rate of 230 bpm. The injection of 10mg of Verapamil 
L��Y��ZDV�QRW�H΍HFWLYH�DQG�LQ�VKRUWDJH�RI�DGHQRVLQH�WKH�SDWLHQW�ZDV�WUHDWHG�ZLWK�
continuous infusion of 900mg amiodarone in 500ml D5W. After 20 minutes the 
heart rate began to fall to a 130 bpm. The amiodarone infusion was continued 
WLOO�WKH�QH[W�GD\�ZKHQ�WKH�SDWLHQW�ZDV�WUDQVIHUHG�WR�D�UHJXODU�URRP��

&DHVDUHDQ�VHFWLRQ�WRRN�SODFH�XQGHU�ORZ�GRVH�VSLQDO�DQDHVWKHVLD��XQHYHQWIXOO\�
delivering a healthy female infant. No further episodes of SVT occurred either in-
traoperatively or in the immediate postoperative period and she was discharged 
home 5 days later. 

&RQFOXVLRQ��ΖQ�JHQHUDO��DFXWH�WKHUDS\�RI�DUUK\WKPLDV�GXULQJ�SUHJQDQF\�LV�VLPL-
ODU�WR�WKDW�LQ�WKH�QRQSUHJQDQW�SDWLHQW��+RZHYHU��VSHFLDO�FRQVLGHUDWLRQ�VKRXOG�EH�
JLYHQ�WR�SRWHQWLDO�WHUDWRJHQLF�DQG�KHPRG\QDPLF�DGYHUVH�H΍HFWV�RQ�WKH�IHWXV��
Optimal evidence-based management of maternal SVT in pregnancy is limited 
by the paucity of reported cases. 
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$&87(�3$1&5($7Ζ7Ζ6�&$6(�$662&Ζ$7('�:Ζ7+�7+(�86(�2)�
VALPROIC ACID

3HWURYD�&KHPHUVNL�1��1��.X]PDQRYVND�%��1��.DUWDORY�$��1��6SLURYVND�7��1��
5LVWHVNL�7�����-DQNXORYVNL�1��3

1�8QLYHUVLW\�&OLQLF�RI�7UDXPDWRORJ\��RUWKRSHGLFV��DQHVWKHVLD��
UHVXVFLWDWLRQ��LQWHQVLYH�FDUH�DQG�HPHUJHQF\�FHQWHU��6NRSMH��5��0DFHGRQLD 
��8QLYHUVLW\�&OLQLF�IRU�3HGLDWULF�6XUJHU\��6NRSMH��5��0DFHGRQLD 
3�8QLYHUVLW\�&OLQLF�IRU�'LJHVWLYH�6XUJHU\��6NRSMH��5��0DFHGRQLD

%DFNJURXQG��$FXWH� SDQFUHDWLWLV� LV� UDUHO\� VHHQ� LQ� FKLOGUHQ�� DQG�� FRPSDUHG� WR�
DGXOWV��LW�LV�RIWHQ�GUXJ�LQGXFHG��2QH�RI�WKH�GUXJV�WKDW�LV�DVVRFLDWHG�ZLWK�DFXWH�
SDQFUHDWLWLV� LQ� FKLOGUHQ� LV� WKH�DQWLHSLOHSWLF�GUXJ�YDOSURLF�DFLG�� FRPPRQO\�SUH-
scribed for generalized and focal epilepsy. The less common and serious ad-
YHUVH�H΍HFWV�IURP�WKH�XVH�RI�WKLV�GUXJ�LQFOXGH�KHSDWRWR[LFLW\��FRDJXODWLRQ�GLVRU-
ders and pancreatitis. ¹

&DVH�UHSRUW��:H�SUHVHQW�D�FDVH�RI����\HDU�ROG�IHPDOH�FKLOG�ZLWK���\HDU�KLVWRU\�
of epilepsy and vaplroic acid induced acute pancreatitis. The patient was admit-
ted in our hospital for suspected acute appendicitis. After the conducted inves-
WLJDWLRQ� LW�ZDV�VHW� LQGLFDWLRQ�IRU�VXUJLFDO� WUHWPDQ��ƼKH�H[VSORUDWLRQ�RI� WKH�DE-
GRPLQDO�DQG�UHWURSHULWRQHDO�FDYLW\�UHYHDOHG�ȴQGLQJV�RI�KHPRUUKDJLF�QHFURWL]LQJ�
SDQFUHDWLW��7KH�SDWLHQW�XQGHUZHQW���GD\V�RI�PHFKDQLFDO�YHQWLODWLRQ��1XPEHU�RI�
FOLQLFDO� DQG�SDUD� FOLQLFDO� WHVWV�ZHUH� SHUIRUPHG� �ODERUDWRU\�� YLURORJLFDO�� KHPR-
VWDWLF�� LPPXQRORJLFDO�� JHQHWLF� WHVWV� DQG�&7� DQG�XOWUDVRXQG�RI� WKH� DEGRPHQ���
$IWHU�H[FOXGLQJ�ELOLDU\��LGLRSDWKLF��PXOWLV\VWHP�GLVHDVH��WUDXPD��LQIHFWLRQV�DQG�
RWKHU� FDXVHV�RI� SDQFUHDWLWLV�� WKH� DWWHQGLQJ�GRFWRUV� FRQFOXGHG� WKDW� WKH� FDXVH�
of pancreatitis in our patient was valproic acid. Subsequently it was conducted 
adequate symptomatic therapy and replacement of the valproic acid with leveti-
UDFHWDP��DIWHU�ZKDW�WKH�SDWLHQW�ZDV�GLVFKDUJHG�LQ�JRRG�JHQHUDO�FRQGLWLRQ��

'LVFXVLRQ�DQG�&RQFOXVLRQ��Acute pancreatitis associated with the use of val-
proic acid is a serious and rare complication and awareness of it and early de-
tection are very important for successful treatment. Early management includes 
DSSURSULDWH�LQYHVWLJDWLRQ�DQG�GUXJ�ZLWKGUDZDO��t
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DOES THE ANESTHESIA HAVE AN EFFECT ON THE SPREAD OF 
7+(�326723(5$7Ζ9(�'(/Ζ5Ζ80�Ζ1�(/'(5/<�3$7Ζ(176�Ζ1�121�
&$5'Ζ$&�685*(5<"

7UDMNRYD�5����-DQGUHVND�-����.DUDQȴORYVND�7UDMNRYVND�0��

*6+�Ȋ�WK�6HSWHPEHUȊ�6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ��Since the beginning of the 21st century modern clinical studies 
DLPHG�DW�H[SORULQJ�WKH�H΍HFWV�RI�WKH�DQHVWKHVLD�DV�D�IDFWRU�IRU�WKH�SRVWRSHUD-
WLYH�GHOLULXP��3'���7KH�SRVWRSHUDWLYH�GHOLULXP�LV�GHȴQHG�DV�DQ�DFXWH�FKDQJH�LQ�
WKH�PHQWDO�VWDWH�UHVXOWLQJ�LQ�LPSDLUPHQW�RI�WKH�FRJQLWLYH�IXQFWLRQV��RULHQWDWLRQ��
memory and organizational abilities) and the inability to concentrate and main-
WDLQ�WKH�DWWHQWLRQ��SUREOHPV�LQ�WKH�SHUFHSWLRQ�DQG�FKDQJHV�LQ�WKH�F\FOH�RI�VOHHS-
ing and wakefulness. 

2EMHFWLYH��The main objective of the paper is to analyze the impact of anes-
WKHVLD��HVSHFLDOO\�IRFXVLQJ�RQ�WKH�W\SH�RI�DQHVWKHVLD��WKH�JHQHUDO�HQGRWUDFKHDO�
anesthesia (GEA) and the regional anesthesia (RA) on the occurrence of the post-
RSHUDWLYH�SHULRG�����KRXUV���

0DWHULDOV�DQG�PHWKRGV��The prospective pilot study is performed on 30 pa-
tients aged over 60 years in the period of 3 months. All the patient’s health state 
LV�EHLQJ�IROORZHG��WKH�GHJUHH�RI�ƴǊǱ�ǛǒǜǏ�ǙǊǠǒǏǗǜǒ�Ǐ�ǛǕǏǎǏǗǊ�ǑǎǚǊǌǛǜǌǏǗǊǜǊ�
ǛǘǛǜǘǱǋǊ��EHLQJ�GHWHUPLQHG�WKH�ULVN�RI�LQWHUYHQWLRQV��$6$�VWDWXV���WKH�DJH��WKH�
W\SH�RI�DQHVWKHVLD��WKH�W\SH�RI�RSHUDWLRQ��OHYHO�RI�HGXFDWLRQ��WKH�LQWUDRSHUDWLYH�
IDOO�RI�EORRG�SUHVVXUH�DQG�WKH�SRVWRSHUDWLYH�R[\JHQ�VDWXUDWLRQ��$�SV\FKRORJLFDO�
WHVW��%OHVVHG�RULHQWDWLRQ��PHPRU\�DQG�FRQFHQWUDWLRQ�7HVW��%20&��LV�EHLQJ�XVHG�
for the evaluation of PD. Statistical data analysis is being done. 

5HVXOWV��There is a comparison of results of the physical and mental health of 
the patients on the day of their admission with the results from the assessment 
of the mental status on the day of the operation and the second day of the op-
eration. The results are pointing out that there are mental status changes in 
��SDWLHQWV�RXW�RI�ZKLFK���LQ�2($�DQG���LQ�3$��EXW�WKH�GL΍HUHQFH�LV�VWDWLVWLFDOO\�
LQVLJQLȴFDQW��

&RQFOXVLRQ��The emergence of PD depends on the health status of the sick peo-
SOH��WKH�W\SH�RI�VXUJHU\�WUHDWPHQW�DQG�WKH�DQHVWKHVLD��$GXOW�SDWLHQWV�DUH�PRVW�
D΍HFWHG�E\�WKLV�FRPSOLFDWLRQV��DQG�WKH\�VKRXOG�KDYH�WKHLU�PHQWDO�DQG�QHXURORJL-
cal state carefully evaluated because of the adequate assessment of the risk and 
WKH�EHQHȴW�RI�WKH�SODQQHG�VXUJHU\��7KH�VWXG\�VKRZV�WKDW�WKH�3'�RFFXUV�OHVV�LQ�
3$�WKDQ�LQ�2($��EXW�WKH�GL΍HUHQFH�LV�VWDWLVWLFDOO\�LQVLJQLȴFDQW��
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Ζ03257$1&(�2)�($5/<�$Ζ5:$<�0$1$*(0(17�Ζ1�3$7Ζ(176�
:Ζ7+�0$;Ζ//2)$&Ζ$/�75$80$

3DQJRYVND�5����6KRVKROFHYD�0��

8QLYHUVLW\�6XUJLFDO�&OLQLF�Ȋ6Y��1DXP�2KULGVNL���6NRSMHȋ

%$&.*5281'��This abstract describes the early and multidisciplinary approach 
RI�SURYLGLQJ��PDLQWHQDQFH�DQG�PDQDJHPHQW�RI�DQ�DGHTXDWH�DLUZD\�LQ�SDWLHQWV�
ZLWK�PXOWLSOH�IDFLDO�IUDFWXUHV�DV�D�SDUW�RI�SRO\WUDXPDWLVP��GXULQJ�WKH�DGPLVVLRQ�
LQ�(PHUJHQF\�'HSDUWPHQW��Ζ&8��LQWUDRSHUDWLYH�PDQDJHPHQW�DQG�SRVWRSHUDWLYH�
intensive care. 

0$7(5Ζ$/6�$1'�0(7+2'6��The case report analyses a 21 year old patient in-
MXUHG�LQ�D�FDU�DFFLGHQW��ZLWK�PXOWLSOH�PD[LOORIDFLDO�IUDFWXUHV��FODVVLȴHG�DV�/H)RUW�
ΖΖΖ��WKDW�LV�LPPHGLDWHO\�DGPLWWHG�LQ�WKH�Ζ&8��7KH�SDWLHQW�LV�FRQVFLRXV�ZLWK�VSRQWD-
QHRXV�EUHDWKLQJ�DW�WKH�DGPLVVLRQ��EXW�DGHTXDWH�VHGDWLRQ�LV�UHTXLUHG�WR�SHUIRUP�
WKH�DGGLWLRQDO�H[DPLQDWLRQV��FRPSOHWH�&7�VFDQ��DUWHULDO�EORRG�DQDO\VLV��DV�ZHOO�
as putting the patient in general anesthesia for performing a surgical procedure 
of a forearm fracture. Vital signs are observed during the whole treatment. Trau-
PDWRORJLVWV��0D[LOORIDFLDO� VXUJHRQV��25/� VXUJHRQV�� DV�ZHOO� DV�1HXURVXUJHRQV�
are all included in the treatment of the injuries as well as helping to maintain a 
proper airway. 

5(68/76��7KH�UHVXOWV�VKRZ�WKH�LPSRUWDQFH�RI�LPPHGLDWH��IUHTXHQW�DQG�PXOWL-
GLVFLSOLQDU\�DSSURDFK��FRQVLGHULQJ�DOO�WKH�SRVVLEOH�ULVNV�IRU�PDLQWDLQLQJ�D�SURSHU�
airway and avoiding any complications or treating properly the possible compli-
FDWLRQV��FRQFHUQLQJ�D�SRVVLEOH�GLɝFXOW�DLUZD\�DV�D�UHVXOW�RI�WKH�IDFLDO�IUDFWXUHV�
and swelling that can compromise the airway. 

&21&/86Ζ21��0D[LOORIDFLDO�LQMXULHV�QHHG�VSHFLDO�DWWHQWLRQ�VLQFH�LW�LQYROYHV�GLɝ-
cult airway due to fracture of facial bones. Safe and optimal airway management 
LV�UHTXLUHG��DQG�QHHGV�WR�XQGHUJR�IUHTXHQW�DQG�DGHTXDWH�H[DPLQDWLRQV�E\�WKH�
anesthesiologists with constant coordination with the surgeons responsible for 
DOO�W\SHV�RI�LQMXULHV�RI�WKH�SDWLHQW�DQG�RQJRLQJ�H[DPLQDWLRQV�DQG�LQWHUYHQWLRQV��
$GHTXDWH�DQDOJHVLD��DQWLELRWLF�DQG�ȵXLG�WKHUDS\�LV�DOVR�LPSRUWDQW�IRU�PDLQWDLQ-
LQJ�D�JRRG�JHQHUDO�FRQGLWLRQ�RI� WKH�SDWLHQW��6SHFLDO�GLɝFXOW�DLUZD\� WHFKQLTXH�
should be considered if needed for a surgical procedure and all the possible 
IDFWRUV� WKDW� FDQ�FRPSURPLVH� WKH�DLUZD\�VKRXOG�EH�HYDOXDWHG��6NLOOIXO�DQG�H[-
SHULHQFHG�SHUVRQQHO�DUH�PDQGDWRU\�IRU�WKH�WUHDWPHQW�RI�WKHVH�SDWLHQWV��DV� LV�
FROODERUDWLRQ�E\�WKH�DQHVWKHVLRORJLVW��PD[LOORIDFLDO�VXUJHRQ��QHXURVXUJHRQ�DQG�
JHQHUDO�VXUJHRQ��LQ�RUGHU�WR�KDYH�DQ�RXWFRPH�ZLWK�PLQLPDO�ULVNV�DQG�PD[LPDO�
success. 
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0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��-��%XVKLQRYVND

$5'6�:Ζ7+�*5$9Ζ'�3$7Ζ(176�Ζ1�Ζ17(16Ζ9(�&$5(��&$6(�
5(3257�

6SDVRYVNL�6����.DUDGMRYD�'����&XUOLQRY�.����6ODYHQVND�(����=ODWNRYD�0��

8QLYHUVLW\�&OLQLF�RI�*\QHFRORJ\�DQG�2EVWHWULFV��6NRSMH�� 
5HSXEOLF�RI�0DFHGRQLD

ΖQWURGXFWLRQ��A 17 year old patient accepted in intensive care unit with a diag-
QRVLV�*UDYLGLWDV�0/�Ζ;�ZLWK�KHDY\�EUHDWKLQJ��SUHYLRXVO\�WUHDWHG�IRU�VHYHUDO�GD\V�
LQ�D�GL΍HUHQW�PHGLFDO�FHQWHU��

&DVH�SUHVHQWDWLRQ��8SRQ�DFFHSWDQFH�LQ�WKH�LQWHQVLYH�FDUH�XQLW��WKH�SDWLHQW�ZDV�
ZLWK�WDFK\G\VSQHD��WDFK\FDUGLD��ZLWK�D�SDOH�F\DQRVLV�RQ�KHU�OLSV�DQG�LQ�IRUFHG�
ȴ[HG�EHG�SRVLWLRQ��6KH�ZDV�PRQLWRUHG�DQG�57*�3XOPR�ZDV�SHUIRUPHG��)LUVW�7$�
ZDV���������KHDUW�UDWH�����PLQ��6D22 ����DQG�ZLWK�22 VXSSOHPHQW���������ODE-
RUDWRU\�DQDO\VLV�/(��������&53�����3/7�����73����DQG�$/%�����

7KH�ȴUVW�UHVXOW�IURP�WKH�57*�3XOPR�VKRZHG�WKH�H[LVWHQFH�RI�$5'6��7KH�H[LVWHQFH�
RI�WZR�VLGHG�FRQVROLGDWLRQ�ZLWK���������PO�SOHXUDO�H΍XVLRQ�ZDV�FRQȴUPHG�ZLWK�
a Pulmo echocardiogram by a consultant pulmonologist. 

'XH�WR�D�EDG�JHQHUDO�FRQGLWLRQ�DQG�WKH�EDG�JDV�VWDWXV�ZLWK�D�KLJK�K\SR[LD�WKH�
SDWLHQW�ZDV�LPPHGLDWHO\�SXW�RQ�D�UHVSLUDWRU\�Ζ339�ZLWK����UHVSLUDWLRQV�RQ������
O2 with PEEP 10and a protocol therapy was ordered. 

$IWHU����PLQXWHV�GXH�WR�D�GHWHULRUDWHG�&7*�RI�WKH�QHRQDWXV��WKH�SDWLHQW�ZDV�SXW�
LQ�DQ�RSHUDWLRQ�URRP�IRU�DQ�HPHUJHQF\�FDHVDULDQ�VHFWLRQ��ΖQWUDRSHUDWLYHO\��WKH�
SDWLHQW�LV�WUHDWHG�LQLWLDOO\�ZLWK�HVPHURQ����PJ��L]RȵRUDQ���������IHQWDQLO������PJ�
DQG�UDWLR�RI�R[\JHQ�DQG�DLU���������

ΖQWUDRSHUDWLYHO\�7$���������KHDUW� UDWH����� �PLQ�DQG�6D22 ��������'XULQJ� WKH�
ZKROH�VXUJHU\�WKHUH�ZDV�QR�GLXUHVLV�DOWKRXJK����PJ�RI�IXURVHPLGH�ZDV�JLYHQ��
7KH�LQWHUYHQWLRQ�ODVWHG����PLQXWHV�DQG�SDWLHQW�ZDV�UHWXUQHG�WR�LQWHQVLYH�FDUH�
RQ�D�UHVSLUDWRU�ZLWK�Ζ339�UHJLPH��ΖQ�WKH�VDPH�WLPH��D�GRXEOH�DQWLELRWLF�WKHUDS\�
ZDV�RUGHUHG�L��H��DPLQRSK\OOLQH��PHWK\OSUHGQLVRORQH�����PJ��IXURVHPLGH�����
PJ��ELFDUERQDWHV��FU\VWDOORLGV��FROORLGV������PO�SODVPD�����PO�����DOEXPLQ�DQG�
����PO�HULWURF\WHV��7KH�QH[W�PRUQLQJ�WKHUH�ZDV�D�JUDGXDWH�VWDELOL]DWLRQ�RI�WKH�
FRQGLWLRQ�ZLWK�7$���������KHDUW�UDWH�����PLQ��6D22 ����ZLWK�����22 and 2200 
ml diuresis. 

'XULQJ�WKH�IROORZLQJ���GD\V�LQ�LQWHQVLYH�FDUH��WKH�SDWLHQW�KDG�D�FRPSOHWH�UHFRY-
HU\�ZLWK�LPSURYHPHQW�RI�WKH�ODERUDWRU\�YDOXHV��WKH�FRQWURO�57*�ZDV�DSSDUHQWO\�
LPSURYHG��/(�����&53�����3/7�����ZLWK�JRRG�HOHFWURO\WH�DQG�SURWHLQ�VWDWXV�WKDW�
lead to a gradual liberation from the respirator. 
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$IWHU� �� GD\V� VSHQW� LQ� LQWHQVLYH� FDUH�� WKH� SDWLHQW� ZDV� H[WXEDWHG� DQG� DIWHU� ��
days the treatment was continued in the parent institution together with her 
newborn. 

&RQFOXVLRQ��ARDS in a pregnant patient is a challenge to obstetric anesthesiol-
RJLVW��/LWWOH�HYLGHQFH�H[LVWV�UHJDUGLQJ�WKH�PDQDJHPHQW�RI�$5'6�VSHFLȴFDOO\� LQ�
SUHJQDQF\��VR�PXOWLGLVFLSOLQDU\�DSSURDFK� LV�QHFHVVDU\� IRU�JRRG�PDWHUQDO�DQG�
fetal outcome. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��-��%XVKLQRYVND

7+(�52/(�2)�1($5�Ζ1)5$5('�63(&7526&23<��1Ζ56��
021Ζ725Ζ1*�2)�5(*Ζ21$/�&(5(%5$/�6$785$7Ζ21��U62���
'85Ζ1*�6+28/'(5�685*(5<�Ζ1�7+(�6Ζ77Ζ1*�326Ζ7Ζ21

.UDOHYD�6��

*2%����6HSWHPEHU��6NRSMH

7KH�SURSHU�PDQDJHPHQW�RI�EUDLQ�SHUIXVLRQ�DQG�R[\JHQDWLRQ�LV�RQH�RI�WKH�SULQ-
FLSDO�HQGSRLQWV�RI�DOO�DQDHVWKHVLD�WHFKQLTXHV��EXW�WKH�EUDLQ� LV��VWLOO�RQH�RI�WKH�
least monitored organs during clinical anesthesiology. Cerebral hypoperfusion 
DQG�K\SR[LD�LV�D�PDMRU�SUREOHP�DQG�FRQWULEXWHV�WR�SRRU�QHXURORJLF�RXWFRPH�LQ�
many clinical cases. 

&RQWLQXRXV�PRQLWRULQJ�RI�WKH�DGHTXDF\�RI�FHUHEUDO�SHUIXVLRQ�DQG�R[\JHQDWLRQ�
(rSO2) can provide important therapeutic information about cerebral tissue and 
H[SHFWHG�FHUHEUDO�LVFKDHPLD��

ΖQ�FOLQLFDO�SUDFWLFH��WKH�XVH�RI�FHUHEUDO�1Ζ56�DV�D�WUHQG�PRQLWRULQJ�KHOSV�WR�SUR-
YLGH�JRRG�FHUHEUDO�R[\JHQ�VDWXUDWLRQ�YDOXHV��FORVH�WR�WKHLU�LQGLYLGXDO�EDVHOLQH�
YDOXHV��DQG�KDV�SURGXFHG�ORZHU�LQFLGHQFH�RI�DGYHUV�FOLQLFDO�HYHQWV�LQ�SDWLHQWV�
XQGHUJRLQJ�FRURQDU\�DUWHU\�E\SDVV�&$%���FDURWLG�HQGDUWHUHFWRP\��EUDLQ�DQHX-
U\VP�VXUJHU\��DRUWLF�DUFK�SURFHGXUHV��DQG�VLWWLQJ�SRVLWLRQ�LQ�VKRXOGHU�VXUJHU\��

The advantages of the sitting position for shoulder surgery includes good anat-
RP\�RI�VKRXOGHU�ZLWKRXW�GLVWRUWLRQ��UHGXFHG�XVH�RI�DUP�WUDFWLRQ��DQG�OHVV�EOHHG-
LQJ��%XW��XVH�RI�WKH�RSHUDWLYH�VLWWLQJ�SRVLWLRQ�LV�DVVRFLDWHG�ZLWK�VHYHUDO�SK\VLR-
logical changes: 

-Cardiovascular system: cardiovascular instability and arterial hypotension due 
WR�GHSUHVVDQW�H΍HFWV�RI�DQHVWKHWLF�DJHQWV��SRVLWLYH�LQWHUPLWWHQW�SUHVVXUH�YHQWL-
ODWLRQ�DQG�YHQRXV�SRROLQJ�LQ�WKH�ORZHU�H[WUHPLWLHV��
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�5HVSLUDWRU\�V\VWHP��GLDSKUDJPDWLF�H[FXUVLRQ�LV�JUHDWHU�DQG�DQ�LQFUHDVH�LQ�)5&��
EXW� DVVRFLDWHG� UHGXFWLRQ� LQ� SHUIXVLRQ� PD\� REYLDWH� WKH� H[SHFWHG� EHQHȴWV� LQ�
R[\JHQDWLRQ��

-Cerebral perfusion and intracranial pressure: reduction in arterial and venous 
SUHVVXUH�DV�D�UHVXOW�RI�WKH�JUDYLWDWLRQDO�H΍HFW�RI�SRVLWLRQLQJ�WKH�KHDG�DERYH�KDUW�
OHYHO��DQG�UHGXFWLRQ�LQ�FHUHEUDO�EORRG�ȵRZ��

Patients undergoing shoulder surgery in the sitting position may be at risk for 
adverse neurologic events due to cerebral ischemia. Were reported a few cases 
of ischemic brain and cord injury after shoulder surgery in the sitting position. 

Investigation of the use of functional NIRS as a method for monitoring of ce-
UHEUDO� R[\JHQDWLRQ�KDV� VWDUWHG� WR�EH� FRQGXFWHG�� 6WDQGDUG�RI� FDUH� JXLGHOLQHV�
SXEOLVKHG�E\�$6$��PRQLWRULQJ�RI�SXOVR[LPHWU\��+5��%3��HW&22 during anesthesia 
VRPHWLPHV�DUH�QRW�VSHFLȴF�WR�WKH�H΍HFW�RI�DQHVWKHWLFV�RQ�WKH�EUDLQ��

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��-��%XVKLQRYVND

35(9(17Ζ21�2)�6Ζ+��63Ζ1$/�Ζ1'8&7('�+<327(16Ζ21��Ζ1�
(/'(5/<�3$7Ζ(176�81'(5*2Ζ1*�.1((�$57+526&23<�:Ζ7+�
EPHEDRINE VS PHENYLEPHRINE

3RSRYVND�6����3HWURYVND�0��

$&Ζ%$'(0�6Ζ6Ζ7Ζ1$���*HQHUDO�+RVSLWDO�6NRSMH�5��0DFHGRQLD

Ζ1752'8&7Ζ21: Spinal technique is popular for knee arthroscopy special in 
HOGHUO\�SDWLHQWV�ZLWK�ORW�RI�FR�PRUELGLW\��VXFK�DV�FDUGLRYDVFXODU��SXOPRQDU\��HQ-
docrine disease. Spinal anesthesia is associated with hypotension and cardio-
YDVFXODU�LQVWDELOLW\�DQG�LW�FRXOG�EH�PDQDJHG�ZLWK�FROORLGV��YDVRSUHVVRUV�VXFK�DV�
ephedrine or phenylephedrine. 

0$7(5Ζ$/�$1'�0(7+2'6��:H�VHSDUDWHG����HOGHUO\�SDWLHQWV��EHWZHHQ����DQG�
���\HDUV�LQWR�WZR�JURXSV��ΖQ�JURXS�$�����SDWLHQWV�����PLQ��DIWHU�VSLQDO�DQHVWKHVLD�
LQ�ODWHUDO�GHFXELW�SRVLWLRQ��ZLWK�����PO�RI�K\SHUEDULF�EXSLYDFDLQH�DQG���PJ�IHQ-
WDQ\O�ZH�JLYH�EROXV�LQIXVLRQ��PJ�PLQ�HSKHGULQH��ΖQ�JURXS�%�����SDWLHQWV�����PLQ��
DIWHU�VSLQDO�DQHVWKHVLD�SDWLHQWV�DUH�LQ�VXSLQH�SRVLWLRQ�DQG�ZH�JLYH������PJ�PLQ�
phenylephrine. The complication such as hypotension bradicardia and vasopre-
VRU�QHHG�DUH�UHFRUGHG��+\SRWHQVLRQ�ZDV�GHȴQLWH�ZKHQ�0$3�ZDV�GHFUHDVH�����
IURP�EDVHOLQH�0$3�SUHVVXUH��EHIRUH�LQGXFWLRQ�RI�DQHVWKHVLD��

5(68/76: Hemodynamic parameters
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MBP(mm Hg) A(ephedrine)group B(phenyleph.)group
 0min �����s�� 128 ± 3

 5 min.  85 ± 7  97 ± 7
 10 min.  110 ± 3  112 ±5
 15 min.  115 ±3  126 ± 3
 30 min. ����s�  121±5

 HR  A (ephedrine)group B(phenyleph.)group
 0 min  65 ± 5  68 ± 3
 5 min  95 ± 15  55 ± 17

 10 min  89 ± 5  58 ± 8
 15 min  72± 3  61 ± 2
 30min ����s��  66 ± 2

In group A we have 3 patients with tachycardia above 120b/min. with sponta-
QHRXVO\� UHFRYHULQJ�� DIWHU� ���PLQ�� ΖQ� JURXS�%�ZH�KDYH� ��SDWLHQWV�ZLWK� VHYHUH�
EUDGLFDUGLD� XQGHU� ��E�PLQ�� 2QH� RI� WKRVH� SDWLHQWV� GRHVQȇW� KDYH� SRVLWLYH� UH-
VSRQVH�RI�UHSHDWHG�EROXV�DWURSLQH������PJ��DQG�DGUHQDOLQH�ZDV�JLYHQ�LY��

'Ζ6&866Ζ21�$1'�&21&/86Ζ21��(SKHGULQH� LV�QRQ�VHOHFWLYH�ž�DQG�ſ�DJRQLVW�
DQG�LQFUHDVHV�DUWHULDO�SUHVVXUH�E\�DFWLYDWLRQ�WKRVH�UHFHSWRUV��E\�LQFUHDVLQJ�FDU-
GLDF�RXWSXW��+LV�GLVDGYDQWDJH�LV�WDFK\FDUGLD�EHFDXVH�RI�VWURQJ�DɝQLW\�RI�ſ��UH-
FHSWRUV��3KHQ\OHSKULQH�LQ�RWKHU�VLGH� LV�D�GLUHFW�ȂDFWLQJ�WR�ž��UHFHSWRUV�DQG�LV�
DSSURYHG�WKH�V\VWHPLF�YDVFXODU� WRQH��EXW�KLJK�EORRG�SUHVVXUH�DFWLYDWHG� �OLNH-
O\� FDURWLG��EDUURUHFHSWRUV� FDXVHG� UHȵH[HV�EUDGLFDUGLD� LQ� VRPH�FDXVHV� VHYHUH�
bradicardia with severe consequences specially in elderly with coronary disease. 
That is the reason why we don’t recommend phenylephrine as iv bolus for pre-
vention of spinal inducted hypotension in elderly patients. 

0D\�����������7KXUVGD\� �������������
6(66Ζ21��� &KDLUV��'U��-��%XVKLQRYVND

Ζ175$23(5$7Ζ9(�0$1$*(0(17�2)�$Ζ5�(0%2/Ζ60�'85Ζ1*�
1(852685*(5<�Ζ1�6Ζ77Ζ1*�326Ζ7Ζ21

$NLȴ�*��{��7UDPEXORYD�-��{��1HGHVNL�-��{��.RQMDQRVNL�*��{��'XUQHY�9t

{�3+Ζ�8QLYHUVLW\�&OLQLF�2I�$QHVWKHVLRORJ\��5HDQLPDWLRQ�DQG�ΖQWHQVLYH�FDUH�
��6NRSMH 
t�8QLYHUVLW\�&OLQLF�RI�7UDXPDWRORJ\��RUWKRSHGLFV��DQHVWKHVLD��
UHVXVFLWDWLRQ��LQWHQVLYH�FDUH�DQG�HPHUJHQF\�FHQWHU��6NRSMH��5��0DFHGRQLD

ΖQWURGXFWLRQ��The sitting position in neurosurgery imposes increased risk of ve-
QRXV�DLU�HPEROLVP�EHFDXVH�RI�WKH�HOHYDWLRQ�RI�WKH�VXUJLFDO�ȴHOG�DERYH�WKH�KHDUW�
and the inability of the dural venous sinuses to collapse because of their bony 
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DWWDFKPHQWV��VR�WKH�ULVN�RI�WKLV�FRPSOLFDWLRQ�LV�D�FRQVWDQW�FRQFHUQ��ΖWV�LQFLGHQFH�
LQ�QHXURVXUJHU\�RSHUDWLRQ�FDQ�JR�IURP�����XS�WR������

0HWKRGV��We present a case of a 50-year-old patient diagnosed with Cysta trun-
FL�FHUHEU\�UHJLR�SRQWLV��6WDQGDUG�SUHRSHUDWLYH�HYDOXDWLRQ�ZDV�PDGH��DSSURSUL-
DWH� LQWUDRSHUDWLYH�PRQLWRULQJ�ZDV� XVHG� �(&*�� 6D2��� HQG�WLGDO� &2���1Ζ%3�� ELV�
PRQLWRU���D�FHQWUDO�YHQRXV�FDWKHWHU�ZDV�SODFHG�LQ�WKH�ULJKW�MXJXODU�YHLQ�DQG�DUWH-
ULDO�OLQH�LQ�WKH�ULJKW�UDGLDO�DUWHU\��'XULQJ�WKH�RSHUDWLRQ��EHIRUH�RSHQLQJ�WKH�GXUD��
D�VXGGHQ�GHFUHDVH�LQ�WKH�HQG�WLGDO�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�ZDV�QRWHG�RQ�
WKH�PRQLWRU��IROORZHG�E\�LQFUHDVH�RI�WKH�KHDUWEHDW��ZKLFK�LV�D�VLJQ�RI�DLU�HPER-
OLVP��7KH�SDWLHQW�ZDV�WUHDWHG�LPPHGLDWHO\�DQG�GLG�QRW�VX΍HU�VHULRXV�FRPSOLFD-
tion as a result of the venous air embolism. 

5HVXOWV��6LWWLQJ�SRVLWLRQ�LQ�QHXURVXUJHU\�R΍HUV�DGYDQWDJHV�WR�WKH�VXUJHRQ�LQ�DS-
SURDFKLQJ�WKH�SRVWHULRU�FHUYLFDO�VSLQH�DQG�WKH�SRVWHULRU�IRVVD��EXW�DW�VDPH�WLPH�
poses physiological challenges to the anesthesiologist due to the risk of serious 
complication. 

'LVFXVVLRQ: Suitable intraoperative monitoring for early detection of air embo-
lism and the routine use of central venous catheter during neurosurgery in sit-
WLQJ�SRVLWLRQ�LV�UHFRPPHQGHG��EHFDXVH�RI�WKH�KLJK�QHXURORJLF��UHVSLUDWRU\��DQG�
cardiovascular morbidity and mortality that this complication brings. 

&RQFOXVLRQ: The reason we present this case is the increased number of elective 
surgeries performed in sitting position in our clinic. The importance of preop-
erative preparation and taking into account the anesthetic considerations can 
help in proper diagnosis and treatment of air embolism during surgery. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��'U�7¾OLQ�*¾P¾ġ��3óQDU�=H\QHORáOX��

5(9(56$/�2)�3$5$'2;Ζ&$/�())(&7�2)�0Ζ'$=2/$0�:Ζ7+�
)/80$=(1Ζ/

Ζ]JL�0��
��$QND\�<LOEDV�$��

��<LOGLULP�0��
��%DOWDRJOX�$OS�+��
�


�6H\GLVHKLU�6WDWH�+RVSLWDO��&OLQLFV�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
.RQ\D��7XUNH\� 


�+DFHWWHSH�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�
$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��0LGD]RODP��RQH�RI� WKH�PRVW�SRSXODU�VHGDWLYH�DJHQWV��SURYLGHV�
DPQHVLD�� VHGDWLRQ� DQG� DQ[LRO\VLV�ZLWK� D� VKRUW� UHFRYHU\� WLPH��+RZHYHU� VRPH�
SDUDGR[LFDO�UHDFWLRQV�OLNH�DJLWDWLRQ��KHDGDFKH��FRQIXVLRQ��P\DOJLD��K\SHUDFWLYLW\�
DQG�KRVWLOLW\�FDQ�EH�VHHQ�UDUHO\������)OXPD]HQLO��WKH�ȴUVW�EHQ]RGLD]HSLQH�DQWDJR-



375

Orthopedic Anaesthesia and Intensive Care

QLVW��LV�FXUUHQWO\�XVHG�ZLGHO\�DV�DQ�HPHUJHQF\�UHYHUVDO�GUXJ������ΖQ�WKLV�FDVH�UH-
SRUW��ZH�SUHVHQW�WKH�UHYHUVDO�RI�SDUDGR[LFDO�H΍HFW�RI�PLGD]RODP�ZLWK�ȵXPD]HQLO�
in a patient undergoing arthroscopic surgery. 

&DVH�5HSRUW��$����\HDU�ROG�IHPDOH�SDWLHQW�ZDV�VFKHGXOHG�IRU�DUWKURVFRSLF�VXU-
gery for medial meniscus rupture. Her physical status was ASA II and preop-
erative laboratory results were between normal limits. Following successful 
VSLQDO�DQDHVWKHVLD�ZLWK�D�VHQVRU\�EORFN�OHYHO�DW�7����EORRG�SUHVVXUH�DQG�KHDUW�
UDWH�ZHUH��������PP+J�DQG����EHDWV�PLQ��6HGDWLRQ�ZDV�DFKLHYHG�ZLWK���PJ�
LQWUDYHQRXV�PLGD]RODP��$� IHZ�PLQXWHV�DIWHU�PLGD]RODP�LQMHFWLRQ�� WKH�SDWLHQW�
FRPSODLQHG�RI�ZHDNQHVV��P\DOJLD��KHDGDFKH��GURZVLQHVV�DQG�DJLWDWLRQ��6KH�ZDV�
UHVSRQVLYH�WR�YHUEDO�FRPPDQGV��WKHUHIRUH�ZH�DVVHVVHG�KHU�5DPVH\�6HGDWLRQ�
Score as 3. The surgery was completed in 30 minutes. At the postoperative 2. 
�WK�KRXU��WKH�FRPSODLQWV�RI�WKH�SDWLHQW�ZHUH�VWLOO�FRQWLQXLQJ��:H�DWWULEXWHG�WKHVH�
V\PSWRPV�WR�D�SDUDGR[LFDO�UHDFWLRQ�WR�PLGD]RODP�DQG�GHFLGHG�WR�UHYHUVH�LW�ZLWK�
ȵXPD]HQLO��)ROORZLQJ�LQWUDYHQRXV������PJ�ȵXPD]HQLO��WKH�SDWLHQW�FRPSOHWHO\�UH-
covered in 20 minutes period. The patient also had similar symptoms repeated 
after 100 mg of iv tramadol given at night and lasted till morning. 

'LVFXVVLRQ��3DUDGR[LFDO�UHDFWLRQV�RI�PLGD]RODP��DV�LQ�RXU�SDWLHQW��DUH�XVXDOO\�
attributed to genetic variability in the benzodiazepine receptors of GABAA chan-
QHOV��%XW�VWLOO�WKH�H[DFW�PHFKDQLVP�UHPDLQV�XQFOHDU������ΖQ�RXU�SDWLHQW��ZH�DOVR�
VDZ�D�SURORQJHG�H΍HFW� ODVWLQJ�XS�WR���KRXUV��6ORZ�HOLPLQDWLRQ�RI�EHQ]RGLD]H-
SLQHV�FDQ�DOVR�EH�VHHQ�LQ������RI�WKH�SRSXODWLRQ�DQG�DQ\�LQKLELWRU�IDFWRUV�RQ�
WKH�&<3�$� HQ]\PH� LQ� OLYHU�FDQ�FDXVH�SURORQJDWLRQ�RI�H΍HFWV� ��������$OWKRXJK�
SDUDGR[LFDO�DQG�SURORQJHG�UHDFWLRQV�DUH�UDUH��DQHVWKHVLRORJLVWV�XVLQJ�EHQ]RGL-
azepine sedation should be well-prepared for early recognition and pharmaco-
logical treatment. 
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$OWLQHO�61��Ζ]JL�0���(UNPHQ�(3��<LOGLULP�0�

1 'U��$EGXUUDKPDQ�<XUWDVODQ�2QFRORJ\�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��
&OLQLFV�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\� 
��6H\GLVHKLU�6WDWH�+RVSLWDO��&OLQLFV�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
.RQ\D��7XUNH\� 
3 5HSXEOLF�RI�7XUNH\�0LQLVWU\�RI�+HDOWK��2UGX�8QLYHUVLW\��(GXFDWLRQ�DQG�
5HVHDUFK�+RVSLWDO��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��
2UGX��7XUNH\�

ΖQWURGXFWLRQ��:KLOH�SHUIRUPLQJ�UHJLRQDO�EORFNV��DGGLQJ�GH[WUDQ��KHDWLQJ�RU�DO-
kalization is used to accelerate the onset of local anesthetics. The aims of alkali-
]DWLRQ�RI�ORFDO�DQHVWKHWLFV�DUH�WR�KDVWHQ�WKH�RQVHW�WLPH��WR�H[WHQG�WKH�GXUDWLRQ�
RI�DFWLRQ�DQG�WR�LPSURYH�WKH�TXDOLW\�RI�DQHVWKHVLD������ΖQ�WKLV�FDVH��ZH�DLPHG�WR�
present the precipitation of solution prepared for epidural injection consisted of 
EXSLYDFDLQH��IHQWDQ\O�DQG�VRGLXP�ELFDUERQDWH��

&DVH�5HSRUW��$����\HDU�ROG�PDOH�SDWLHQW�ZDV�VFKHGXOHG�IRU�UHYLVLRQ�RI�OHIW�WRWDO�
hip prosthesis by orthopedists. His physical status was ASA II and preoperative 
laboratory results were within normal limits. We prefered pure epidural anes-
WKHVLD�IRU�WKLV�FDVH��$IWHU�HSLGXUDO�FDWKHWHUL]DWLRQ����PO����OLGRFDLQ�ZDV�LQMHFWHG�
IRU�WHVW�GRVH��DQG�WKHQ�ZH�SUHSDUHG�WKH�VROXWLRQ�IRU�HSLGXUDO�LQMHFWLRQ�E\����PO�
������EXSLYDFDLQH����PO� IHQWDQ\O� ���PFJ�PO��� ��PO�������VRGLXP�ELFDUERQDWH�
DQG���PO�������LVRWRQLF����PLQXWHV� ODWHU��ZH�VWDUWHG�WR�JLYH�WKH�VROXWLRQ�IURP�
WKH�HSLGXUDO�FDWKHWHU��DIWHU����PO�ZDV�JLYHQ��ZH�VDZ�SUHFLSLWDQWV�LQ�WKH�V\ULQJH��
VWRSSHG�WKH�SURFHGXUH��UHPRYHG�WKH�V\ULQJH�IURP�WKH�FDWKHWHU�DQG�DGGHG����PO�
������LVRWRQLF�WKURXJK�WKH�FDWKHWHU�IRU�GLOXWLRQ�RI�VROXWLRQ�LQ�WKH�LQWHUVSDFH�RI�
epidural. We waited for 20 minutes and checked if the blockage was successful 
RU�QRW�DQG�WKH�UHVXOW�ZDV�QHJDWLYH��1R�QHXURORJLFDO�GHȴFLWV�LGHQWLȴHG��DQG�WKHQ�
ZH�GHFLGHG�WR�JLYH�JHQHUDO�DQHVWKHVLD��$IWHU�UHFRYHU\�IURP�JHQHUDO�DQHVWKHVLD��
KLV� QHXURORJLFDO� H[DPLQDWLRQ�ZDV� WRWDOO\� QRUPDO�� 7KHUH�ZHUH�QR�QHXURORJLFDO�
GHȴFLWV�GXULQJ�D�IROORZ�XS�RI�RQH�ZHHN��

'LVFXVVLRQ��The addition of sodium bicarbonate to various local anesthetics has 
EHHQ�VWXGLHG�IRU�D�ORQJ�WLPH������ΖW�LV�SURSRVHG�WKDW�WKLV�PRGLȴFDWLRQ�LPSURYHV�
the speed of onset of epidural anesthesia by increasing the pH of the acidic 
ORFDO�DQHVWKHWLF��WKXV�LQFUHDVLQJ�WKH�SURSRUWLRQ�RI�GUXJ�LQ�WKH�XQLRQL]HG�VWDWH�
�����$OWKRXJK�PRVW�DQHVWKHWLVWV�SUHIHU�DONDOL]DWLRQV�RI�ORFDO�DQHVWKHWLFV��ZH�KDYH�
found a few literature related to precipitation. Anesthetists should remain aware 
WKDW�ELFDUERQDWH�PLJKW�UHVXOW�LQ�SUHFLSLWDWLRQ�LQ�PL[WXUH�ZLWK�EXSLYDFDLQH������
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'HU\D��]HU����)HWKL�*¾O����0XVWDID�.HPDO�$UVODQWDġ����$OSHU�.DUDUPD]��

����0DUPDUD�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��ΖVWDQEXO��7XUNH\ 
����0DUPDUD�8QLYHUVLW\�3HQGLN�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��ΖVWDQEXO��

Ζ1752'8&7Ζ21

Malignant hyperthermia is an autosomal dominant disease which is triggered 
E\� WKH�XVH�RI� YRODWLOH�DJHQWV�RU�GHSRODUL]LQJ�PXVFOH� UHOD[DQWV�GXULQJ�JHQHUDO�
anesthesia. It’s an hypermetabolic myopathy characterized with hyperthermia 
DQG�DFLGRVLV��������

CASE PRESENTATION

27 years old male patient who was operated for scoliosis under general anes-
thesia before with no comorbidity accepted for pes equinovarus surgery. For 
LQGXFWLRQ�� SURSRIRO� ��PJ�NJ��� UHPLIHQWDQ\O� ���PFJ�� DQG� URFXURQLXP� EURPXU�
���PJ���IRU�PDLQWHQDQFH�GHVȵXUDQH������2��������DQG�QLWURXV�R[LGH�������ZHUH�
XVHG�� $IWHU� WKH� LQGXFWLRQ�RI� JHQHUDO� DQHVWKHVLD�� K\SHUFDUELD� DQG� WDFK\FDUGLD�
ZHUH�GHYHORSHG��ΖQ�DUWHULDO�EORRG�JDV�DQDO\VLV�S+���������S&2����������.���������
V%(���������+&2����������/DF��������7KH�SDWLHQW�GHYHORSHG�IHYHU�LQ�PLQXWHV�������r&���
'HVSLWH�WKH�FKDQJH�LQ�WKH�YHQWLODWRU\�SDUDPHWHUV�DQG�YROXPH�UHSODFHPHQW��WKH�
symptoms did not change. Sweaty skin and petechiaes were noted and malig-
QDQW�K\SHUWKHUPLD�ZDV�VXVSHFWHG��9RODWLOH�DQHVWKHWLFV�ZHUH�VWRSSHG��VRGD�OLPH�
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was renewed and the respiratory circuit was changed. The patient was hyper-
YHQWLODWHG�ZLWK������2��������PO�FROG�1D&O� LVRWRQLF�VROXWLRQ�ZDV�JLYHQ� LQ����
PLQXWHV��:H�FRXOGQȇW�JLYH�GDQWUROHQH�EHFDXVH�LW�ZDVQȇW�DYDLODEOH��$IWHU�DOO��WKH�
ERG\� WHPSHUDWXUH�GHFUHDVHG� WR����� �r&�EXW� WKH�SDWLHQW� VWLOO� KDG� WDFK\FDUGLD��
$IWHU�H[WXEDWLRQ�ZH�LQWHUQDWHG�WKH�SDWLHQW�LQWR�WKH�LQWHQVLYH�FDUH�XQLW��Ζ&8���ΖQ�
LQLWLDO�EORRG�WHVW�DQDO\VLV�/'+�ZDV�����DQG�&.�������ΖQ�WKH�IROORZ�XS��/'+�DQG�
CK values were decreased and the acidosis was regressed. Hemodynamic pa-
rameters and arterial blood gas values were improved in time and patient was 
transported to ward two days after. 

&21&/86Ζ21

 Malign hyperthermia is a rare pharmacogenetic disease and usually develops 
DIWHU�LQGXFWLRQ�RI�JHQHUDO�DQDHVWKHVLD������ΖQ�WKLV�FDVH��ZH�WKLQN�WKDW�DFXWH�0+�
crisis therapy protocol is suitable for this patient with suspection of malignant 
K\SHUWKHUPLD��HYHQ�WKH�FDVH�GLGQȇW�PDWFK�DOO�RI�WKH�GLDJQRVWLF�FULWHULD��(DUO\�GL-
DJQRVLV��VXGGHQ�FHVVDWLRQ�RI�WULJJHULQJ�DJHQWV�DQG�VWDUWLQJ�V\PSWRPDWLF�WUHDW-
PHQW�DQG�LI�DYDLODEOH��XVDJH�RI�GDQWUROHQH�LV�OLIH�VDYLQJ��ΖQ�FHQWHUV�ZKLFK�GDQWUR-
OHQH�LV�QRW�DYDLODEOH��HDUO\�LQWHUYHQWLRQ�DORQJ�SUHYHQWLYH�PHDVXUHV�LV�LPSRUWDQW��

5()(5(1&(6��
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3HOLQ�&RUPDQ�'LQFHU1��6H\PD�%LOJLF���*XOVHQ�7HRPHWH�&HEHFLN���0XVWDID�
.HPDO�$UVODQWDV���.LYLOFLP�&HULW3��7XPD\�8PXURJOX1��=XKDO�$\NDF1

10DUPDUD�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ� 
�0DUPDUD�8QLYHUVLW\�3HQGLN�5HVHDUFK�DQG�7UDLQLQJ�+RVSLWDO��'HSDUWPHQW�
RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ 
30DUPDUD�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�3HGLDWULF�6XUJHU\

Ζ1752'8&7Ζ21��0DQDJLQJ�D�GLɝFXOW�DLUZD\�FDVH�LQ�D�VDWHOOLWH�ORFDWLRQ�LV�FKDO-
OHQJLQJ��'XH� WR� DQDWRPLF� YDULDWLRQV�� SHGLDWULF� SDWLHQWV� DUH�PRUH� OLNHO\� WR� HQ-
FRXQWHU�GLɝFXOW�DLUZD\�PDQDJHPHQW��$VVRFLDWHG�DQRPDOLHV�FDQ�FDXVH�DQHVWKH-
sia and procedure related complications. 

&$6(��:H�UHSRUW�D����GD\�ROG�PDOH�QHRQDWH��SUHVHQWHG�WR�RXU�KRVSLWDO�ZLWK�D����
������[����FP�VZHOOLQJ�LQ�WKH�DQWHULRU�SDUW�RI�WKH�QHFN�FDXVLQJ�UHVSLUDWRU\�GLV-
WUHVV��VFKHGXOHG�IRU�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05Ζ��RI�WKH�QHFN�WR�FRQȴUP�
WKH�GLDJQRVLV�DQG�WR�NQRZ�WKH�H[WHQW�RI�WKH�VZHOOLQJ��$IWHU�DSSURSULDWH�PRQL-
WRUL]DWLRQ�NHWDPLQH��PJ�DQG�PLGD]RODP������PJ�Ζ9�ZDV�DGPLQLVWHUHG��DV�WKH\�
GLG�QRW�VXɝFH�SHQWRWKDO�VRGLXP��PJ�ZDV�DGGHG��WKHQ�6S22 dropped and CO2 
UHWHQWLRQ�RFFXUUHG��EDJ�PDVN�YHQWLODWLRQ�ZDV�VWDUWHG��:LWK�WKH�05Ζ�FRPSDWLEOH�
ODULQJRVFRSH�&RUPDFN�/HKDQH�VFRUH�ZDV����$V�WKH�DQFLOODU\�WRROV�ZH�XVH�IRU�GLI-
ȴFXOW�DLUZD\�PDQDJHPHQW�DUH�QRW�05Ζ�FRPSDWLEOH�ZH�GHFLGHG�WR�SHUIRUP�WKH�
LQWXEDWLRQ�LQ�WKH�25��ΖQKDODWLRQ�DQHVWKHWLF�VHYRȵXUDQH�ZDV�XVHG�IRU�LQGXFWLRQ�
and with McGRATH® MAC Video Laryngoscope �0HGWURQLF��86$��LQWXEDWLRQ�ZDV�
done successfully. MRI report came to be cystic hygroma and bleomycin was in-
MHFWHG��7ZR�GD\V�ODWHU�WKH�F\VW�JRW�ELJJHU��XOWUDVRXQG�RI�WKH�QHFN�UHYHDOHG�KHP-
RUUKDJH�LQ�WKH�F\VW��([WXEDWLRQ�ZDV�SHUIRUPHG�DIWHU�WKH�UHPRYDO�RI�WKH�EORRG��

'Ζ6&866Ζ21��05Ζ� JHQHUDWHV� D�SRZHUIXO�PDJQHWLF� ȴHOG� WKDW�PDNHV� LW� GLɝFXOW�
to perform anesthetic procedures in the MRI suite. Equipments used for anes-
thesia should be MRI compatible. MRI of uncooperative (pediatric and mentally 
FKDOOHQJHG��HWF����SDWLHQWV�UHTXLUH�DGHTXDWH�GHSWK��*HQHUDO�DQHVWKHVLD�PD\�EH�
SUHIHUUHG�IRU�SUHWHUPV�DQG�VPDOO�FKLOGUHQ�DV�GHSWK�RI�DQHVWKHVLD�LV�GLɝFXOW�WR�
DVVHVV�ZLWK�GHHS�VHGDWLRQ�EXW�LW�ZLWKKROGV�WKH�GDQJHUV�RI�H[WXEDWLRQ�(1)��([WXED-
WLRQ�LQ�D�GLɝFXOW�DLUZD\�VFHQDULR�VKRXOG�EH�FDUULHG�RXW�PHWLFXORXVO\��

'H[PHGHWRPLGLQH�DQG�NHWDPLQH�FRPELQDWLRQ�LV�SURSRVHG�DV�D�VDIH�RSWLRQ�IRU�
sedation in MRI suite (2). 

In this case report we wanted to point out that for patients safety and welfare in-
tubation may be done in OR and than transfer to the MR suite can be an option 
IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW��
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*XLGHOLQHV�IRU�GLɝFXOW�DLUZD\�PDQDJHPHQW�RXWVLGH�25�HVSHFLDOO\�ZKHUH�OLPLWHG�
equipment is appropriate to use due to location (i. e. MRI) are needed. 
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5H\KDQ�$UVODQWDġ

'U��/¾Wȴ�.LUGDU�.DUWDO�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QDHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��ΖVWDQEXO��7XUNH\

ΖQWURGXFWLRQ��

Myotonic dystrophy (MD) is an autosomal dominant disorder with an incidence 
of 1: 8000 the commonest of all myotonic syndromes (1). MD patients response 
WR�VHYHUDO�DQDHVWKHWLF�GUXJV�LQFOXGLQJ�RSLRLGV��QHXURPXVFXODU�EORFNLQJ�DJHQWV�
and especially reversal agents like neostigmine are unpredictable (2). 

&DVH�3UHVHQWDWLRQ��

:H�UHSRUW�D�FDVH�RI����\HDUV�ROG�ZRPDQ�����NJ�ZLWK�P\RWRQLF�G\VWURSK\�ZKR�UH-
ceived general anaesthesia for total abdominal hysterectomy because of acute 
abdomen due to over carcinoma. 

Without any premedication she was taken in the OR and standard monitoriza-
tion was applied. Anaesthesia was induced with propofol 2 mg. kg -1 and remifen-
WDQLO���ƉJ��NJ-1�� LQIXVLRQV�RI�SURSRIRO����PJ��NJȫ�. hȫ��DQG�UHPLIHQWDQLO������ƉJ��
kgȫ�. minȫ� were started immediately. Rocuronium 50 mg was used for muscle 
UHOD[DWLRQ�DQG�LQWXEDWLRQ�ZDV�DFKLHYHG�XQHYHQWIXOO\�DQG�DGGLWLRQDO�EROXVHV�RI�
URFXURQLXP������PJ�LQ�WRWDO��ZHUH�SURYLGHG�WR�HQVXUH�UHOD[DWLRQ�WKURXJKRXW�WKH�
surgery. Propofol and remifentanil were infused throughout the procedure and 
WKH�LQIXVLRQ�UDWH�RI�SURSRIRO�ZDV�DGMXVWHG�WR�DFKLHYH�D�%Ζ6�YDOXH�RI���Ȃ���GXULQJ�
the whole surgical procedure. The procedure took three hours. She was given 
VXJDPPDGH[�����PJ�LQ�RUGHU�WR�DYRLG�WKH�QHHG�IRU�QHRVWLJPLQH�DQG�DOVR�WR�HQ-
VXUH�WKDW�WKHUH�ZDV�DEVROXWHO\�QR�UHVLGXDO�QHXURPXVFXODU�EORFN�RQ�H[WXEDWLRQ��
6KH�ZDV�H[WXEDWHG�XQHYHQWIXOO\��ZLWK�QR�SRVWRSHUDWLYH�UHVSLUDWRU\�G\VIXQFWLRQ��
The patient did not require an intensive care unit admission but close monitor-
ing was recommended. On postop day three she was discharged. 

'LVFXVVLRQV��

Anaesthetic management of MD patients can be challenging due to the high 
risk of perioperative cardiorespiratory complications and abnormal responses 
WR�VHGDWLYHV��QHXURPXVFXODU�EORFNLQJ�DJHQWV�DQG�DQWLFKROLQHVWHUDVHV��1HRVWLJ-
mine has the potential to trigger myotonic episodes and usually avoided for re-
versal of neuromuscular blockade in MD(3). 
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:H�VXJJHVW� WKH�XVH�RI� WKH�QHZ�VHOHFWLYH� UHYHUVDO�DJHQW� VXJDPPDGH[�� IRU� UH-
YHUVLQJ�QHXURPXVFXODU�EORFNDGH� FDXVHG�E\� URFXURQLXP�� LQ�SDWLHQWV� VX΍HULQJ�
IURP�QHXURPXVFXODU�GLVHDVHV�DQG�HVSHFLDOO\�IURP�0\RWRQLF�'\VWURSK\��EHFDXVH�
it rapidly and completely reverses any residual neuromuscular blockade. 

5HIHUHQFHV: 

1. +DUSHU�36+�HW�DO�� ��0\RWRQLF�'\VWURSK\��:��%��6DXQGHUV��/RQGRQ��8.���UG�HGLWLRQ��
2001. 

2. 5XVVHOO�6+��HW�DO��$QDHVWKHVLD�DQG�P\RWRQLD��%U�-�$QDHVWK������������������

3. %X]HOOR�:��HW�DO��+D]DUGV�RI�QHRVWLJPLQH�LQ�SDWLHQWV�ZLWK�QHXURPXVFXODU�GLVRUGHUV��
5HSRUW�RI�WZR�FDVHV��%U�-�$QDHVWK�������������������

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��'U�7¾OLQ�*¾P¾ġ��3óQDU�=H\QHORáOX��

/$&7Ζ&�$6Ζ'26Ζ6�75($70(17�'8(�72�0(7)250Ζ1�
Ζ172;Ζ&$7Ζ21��$�&$6(�5(3257

6HKHU�$/7Ζ1(/��0'����6HOGD�086/8��0'��7¾QD\�.$1'(0Ο5�0'��+DPLW�
(UGDO�(6.Ο�Ζ5$.�0'��

'U��$��<��2QFRORJ\�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��$QHVWKHVLRORJ\��
$QNDUD��785.(<

ΖQWURGXFWLRQ��

Metformin is a medicine used for Type 2 Diabetes Mellitus treatment. It increas-
HV�FHOOXODU� LQVXOLQ�VHQVLWLYLW\��/DFWLF�$FLGRVLV� LV�D�UDUH�VLGH�H΍HFW�RI�PHWIRUPLQ�
WUHDWPHQW��EXW�VHULRXV�DQG�OLIH�WKUHDWHQLQJ��ΖQ�WKLV�VWXG\��ZH�DLPHG�WR�SUHVHQW�D�
patient with lactic acidosis due to overdose of metformin. 

&DVH�5HSRUW��

 52-year-old woman who has taken metformin for diabetes treatment for 5 years 
came to Emergency service because of suicide. She took 30 pills. A pill consists 
of 1000 mg Metformin. when she was admitted to ICU 2 hours after Emergency 
GHSDUWPHQW��KHU�FRQGLWLRQ�ZDV�PRGHUDWH��FRQVFLRXV��EXW�KHU�FRRSHUDWLRQ�ZDV�
OLPLWHG��+HU�.� OHYHO�ZDV���� ���PPRO�/�� /DFWDWH�ZDV���� ���PPRO�/�� �� %ORRG�S+�
ZDV�������%(�ZDV�������ΖQ�WKLV�SDWLHQW��VKH�ZDV�WKRXJK�WR�KDYH�PHWDEROLF�DFLGRVLV�
ZLWK�DQ\RQ�JDS�GXH�WR�PHWIRUPLQ�LQWR[LFDWLRQ��ΖPPHGLDWHO\��KHPRGLDO\VLV�ZDV�
planned and 12 F dialysis catheter was placed and dialysis was performed within 
��KRXUV��$IWHU�GLDO\VLV��S+�ZDV������DQG�%(�ZDV�������DQG�ODFWDWH�ZDV�PHDVXUHG�DV�
�������DQG�.�ZDV�������VKRUW�DIWHU�WKH�GLDO\VLV����KRXUV�DIWHU�GLDO\VLV�ODFWDWH�OHYHO�
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GHFUHDVHG�WR���������GD\V�DIWHU�WKH�DGPLVVLRQ�WKH�SDWLHQW�ZDV�GLVFKDUJHG�ZLWK�
QRUPDO�EORRG�ODFWDWH�OHYHO��ZKLFK�ZDV������PPRO�/��

'LVFXVVLRQ��

/DFWLF�DFLGRVLV�LV�D�GHȴQHG�FRPSOLFDWLRQ�RI�PHWIRUPLQ�LQWR[LFDWLRQ��ZKLFK�PD\�
FDXVH�GHDWK�� ΖQ� WKHVH�FDVHV�� LW� LV�YHU\� LPSRUWDQW� WR�GLDJQRVH�DQG�PDNH�GLDO\-
sis decision in early hours. Early dialysis may save patient’s life with metformin 
LQWR[LFDWLRQ�� ΖQ� WKLV� FDVH�� HDUO\� GLDO\VLV� UHVXOWHG� LQ� LPSURYHPHQW� RI� ODFWLF� DFL-
dosis and she was free of any complications and discharged 3 days after the 
admission. 

.H\�:RUGV��0HWIRUPLQ�LQWR[LFDWLRQ��ODFWLF�DFLGRVLV��'LDO\VLV

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��'U�7¾OLQ�*¾P¾ġ��3óQDU�=H\QHORáOX��

6(3$5$7Ζ21�$1'�(175$30(17�2)�7+(�*8Ζ'(:Ζ5(�'85Ζ1*�
&(175$/�9(1286�&$7+(7(5�3/$&(0(17

6HYWDS�&(0$/2à/8��b'HU\D��=.$1��-¾OLGH�(5*Ο/��%¾ġUD�<258/0$=/$5�
62/*81��$VOó�'�10(=�

'HSDUWPHQW�RI�$QDHVWHVLRORJ\�DQG�5HDQLPDWLRQ��'óġNDSó�<óOGóUóP�%H\D]óW�
7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD

Central venous catheterization (CVC) is a commonly performed invasive proce-
GXUH�LQ�WKH�RSHUDWLQJ�URRP�DQG�LQWHQVLYH�FDUH�XQLW��ΖW�LV�WHFKQLFDOO\�FKDOOHQJLQJ��
DQG�DVVRFLDWHG�ZLWK�VHYHUDO�ULVNV��3DWLHQW�UHODWHG�IDFWRUV��RSHUDWRUȇV�H[SHULHQFH��
the type and quality of the catheter are important factors for complications. In 
recent years ultrasound guidance has been widely accepted in clinical practice 
GXULQJ�&9&��ΖQ�WKLV�FDVH�UHSRUW��WKH�VHSDUDWLRQ�DQG�HQWUDSPHQW�RI�WKH�JXLGHZLUH�
during CVC under ultrasound guidance was discussed. 

&DVH�5HSRUW

A 28-yr-old male with bladder perforation and urethral rupture due to trauma 
was administered to OR. He was conscious and hemodynamically stable. Af-
ter routine monitorization and anesthesia induction rapid sequence intubation 
ZDV�SHUIRUPHG��:LWK�XOWUDVRXQG�JXLGDQFH��OLQHDU�SUREH��RXW�RI�SODQH�WHFKQLTXH��
right internal jugular vein was punctured by the introducer needle. After aspira-
WLRQ�RI�EORRG��JXLGHZLUH�ZDV�LQWURGXFHG��EXW�LW�FRXOG�QRW�EH�DGYDQFHG�PRUH�WKDQ�
��FP��:H�GHFLGHG�WR�WDNH�RXW�WKH�ZLUH�DQG�WKH�QHHGOH��EXW�FRXOG�QRW�WDNH�RXW�
the wire. We tried to pull the wire back but noticed that it was separated. As we 
GLG�QRW�ZDQW�WR�GDPDJH�WKH�YHVVHO��ZH�FKHFNHG�WKH�ORFDOL]DWLRQ�RI�WKH�ZLUH�ZLWK�
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XOWUDVRXQG��DQG�UHFRJQL]HG�WKDW�LW�ZDV�SODFHG�LQ�WKH�VXEFXWDQHRXV�WLVVXH��$IWHU�
UHYHDOLQJ�LW�ZDV�QRW�UHODWHG�ZLWK�YHVVHO�ZDOO�RU�OXPHQ�ZH�UHPRYHG�LW�VDIHO\��/DWHU��
a new catheter was placed with ultrasound guidance to the same jugular vein 
ZLWKRXW�GLɝFXOW\��7KH�RSHUDWLRQ�ZDV�HYHQWOHVV�DQG�WKH�SDWLHQW�ZDV�WUDQVIHUUHG�
to the ward after he recovered from anesthesia. 

&RQFOXVLRQ�DQG�'LVFXVVLRQ

:LWK�XOWUDVRXQG�JXLGDQFH��GHWDLOHG�HYDOXDWLRQ�RI�WKH�YDVFXODU�DQDWRP\�EHIRUH�
FDWKHWHU�LQVHUWLRQ��DQG�PRYHPHQW�RI�WKH�FDWKHWHU�DQG�JXLGHZLUH�DIWHU�LQVHUWLRQ�
LV�SRVVLEOH��ΖQ�WKLV�SDWLHQW��FRQȴUPDWLRQ�RI�WKH�ZLUH�LQ�VXEFXWDQHRXV�WLVVXH�ZLWK�
ultrasound facilitated us for pulling back the wire safely. 

:KHQ�UHVLVWDQFH� LV�H[SHULHQFHG�DW�DQ\�VWDJH�RI�&9&� LQVHUWLRQ�� WKH�SURFHGXUH�
should either be abandoned or reattempted with ultrasound guidance. We rec-
ommend ultrasound guidance incase of resistance during insertion or removal 
of catheter and/or guidewire as a safe and reliable method. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��'U�7¾OLQ�*¾P¾ġ��3óQDU�=H\QHORáOX��

5$'Ζ$/�1(59(�Ζ1-85<�$)7(5�/(1*+7<�352&('85(�81'(5�
ANESTHESIA

6H\KDQ�<DáDU��5DELD�.R©XOX���ON¾KDQ�'¾]J¾Q

7¾UNL\H�<¾NVHN�ΟKWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��$QNDUD��7¾UNL\H

%DFNJURXQG��

Peripheral nerve injury remains a serious perioperative complication and a sig-
QLȴFDQW�VRXUFH�RI�SURIHVVLRQDO�OLD�ELOLW\��GHVSLWH�WKH�ORZ�LQFLGHQFH��:H�UHSRUW�D�
FDVH�RI�WUDQVLHQW��SRVWRSHUDWLYH�ULJKW�UDGLDO�QHUYH�LQMXU\�DIWHU�:KLSSOH�SURFHGXUH��

&DVH��

$����\HDU�ROG�����NJ�PDOH�SDWLHQW�ZDV�VFKHGXOHG�IRU�:KLSSOH�SURFHGXUH��+H�ZDV�
D�VPRNHU�DQG�KDG�EHHQ�VPRNLQJ�DSSUR[LPDWHO\����FLJDUHWWHV�D�GD\�IRU�WKH�SDVW�
20 years. He had history of chronic alcohol abuse and has ended just 6 months 
DJR��$QHVWKHVLD�ZDV�LQGXFHG�ZLWK�OLGRFDLQ�����PJ��SURSRIRO�����PJ��IHQWDQ\O�
����PFJ�DQG�URFXURQLXP����PJ��DQG�LQWXEDWHG�ZLWKRXW�DQ\�GLɝFXOW\��$QHVWKH-
VLD�ZDV�PDLQWDLQHG�ZLWK������0$&�VHYRȵXUDQH�LQ�����2��DLU�PL[WXUH��UHPLIHQ-
tanil infusion and rocuronium boluses. After induction arterial cannula was in-
VHUWHG�IURP�WKH�ULJKW�UDGLDO�DUWHU\�ZLWKRXW�DQ\�FRPSOLFDWLRQV�LQ�WKH�ȴUVW�DWWHPSW��
A central venous catheter was placed into the right internal jugular vein. During 
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surgery both of his arms were abducted out to the side in a neutral position. The 
SDWLHQW�KHPRG\QDPLF�ZDV�VWDEOH�DQG�WKHUH�ZHUH�QR�FRQȵLFWHG�ȴQGLQJV�LQ�DOO�WKH�
DUWHULDO�EORRG�JDV�DQDO\VLV��KLV�ERG\�WHPSHUDWXUH�ZDV�DW�OHDVW����|&��$IWHU�D��K�
ORQJ�XQHYHQWIXO�VXUJHU\��WKH�SDWLHQW�ZDV�H[WXEDWHG�DQG�WUDQVIHUUHG�WR�WKH�ΖQ-
WHQVLYH�&DUH�8QLW��$W�WKH�IRXUWK�KRXU�RI�SRVWRSHUDWLYH�FDUH��WKH�SDWLHQW�FODLPHG�
to have numbness in the right thumb area and right wrist drop. There were no 
cyanosis and coldness in the right hand but incase ICU team removed radial 
DUWHU\�ZHUH�LQ�WKH�ULJKW�DUP��1HXURORJLFDO�H[DPLQDWLRQ�UHYHDOHG�K\SRHVWKHVLD�
DURXQG�WKH�ULJKW�WKXPE��WKH�ULJKW�ELFHSV�DQG�WULFHSV�UHȵH[HV�ZHUH�QRUPDO��H[-
WHQVRU�PXVFOH�SRZHU�EHORZ�WKH�ULJKW�HOERZ�ZDV������WKXPE�DEGXFWLRQ�ZDV������
ȴQJHU�H[WHQVLRQ�ZDV������ȴQJHU�DGGXFWLRQ�ZDV������DQG�ZULVW�H[WHQVLRQ��KDQG�
DEGXFWLRQ�ZHUH������HOERZ�H[WHQVLRQ�ZDV������5DGLDO�QHUYH�LQMXU\�ZDV�GLDJQRVHG�
DQG�WUHDWHG�ZLWK�RUDO�16$Ζ'�DQG�%�FRPSOH[�YLWDPLQV��(OHFWURP\RJUDSK\�VKRZHG�
D[RQDO�GHJHQHUDWLRQ�RI�WKH�UDGLDO�QHUYH�LQ�VSLUDO�JURRYH��

'LVFXVVLRQ��

ΖQ�WKH�SUHVHQW�FDVH��SDWLHQW�ZDV�LQ�WKH�VXSLQH�SRVLWLRQ�DQG�DUPV�DEGXFWHG�EHORZ�
��|��+RZHYHU�WKHUH�ZDV�D�VXVSLFLRXV�IDFWRU��DVVLVWDQW�VXUJHRQ��RXU�EHOLHI�LV�KH�
might apply compression to patient’s arm with his body. 

0D\�����������)ULGD\� �������������
6(66Ζ21��� &KDLUV��'U�7¾OLQ�*¾P¾ġ��3óQDU�=H\QHORáOX��

67877(5Ζ1*�$)7(5�*(1(5$/�$1(67+(6Ζ$�Ζ1�$�3$7Ζ(17�:+2�
81'(5:(17�23(5$7Ζ21�)25�267(2Ζ'�267(20$��$�&$6(�
REPORT

7RPXUFXN�'X]DJD©��&RVNXQ�&LIFL��0RELQ�1HVLUL��$\VXQ�$QND\�<LOEDV��
+DNDQ�7X]��*XOVXQ�3DPXN

+DFHWWHSH�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
DQG�5HDQLPDWLRQ��$QNDUD��7XUNH\

ΖQWURGXFWLRQ��7KH�WHUP�ȊDZDUHQHVV�ZLWK�UHFDOOȋ� �$:5��UHIHUV� WR�ERWK� LQWUDRS-
erative consciousness and recall of intraoperative events that may have seri-
RXV�H΍HFWV��$IWHU�JHQHUDO�DQHVWKHVLD��$:5�LV�D�QRW�IUHTXHQW��EXW�ZHOO�GHVFULEHG�
HYHQW�WKDW�PD\�UHVXOW�LQ�SRVWWUDXPDWLF�VWUHVV�GLVRUGHU���������ΖQ�WKLV�FDVH�UHSRUW�
we aimed to share a possible awareness event that presented with stuttering 
in a patient after general anesthesia who was scheduled for osteoid osteoma 
surgery. 

&DVH�5HSRUW��$����\HDU�ROG��$6$�Ζ��IHPDOH�SDWLHQW�ZDV�VFKHGXOHG�IRU�DQ�RSHUD-
tion of osteoma in lingual side of the ramus mandible. Following standard mon-
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LWRULQJ� ZLWK� SXOVH� R[LPHWHU�� QRQ�LQYDVLYH� EORRG� SUHVVXUH�� HOHFWURFDUGLRJUDP�
DQG�HQG�WLGDO�FDUERQGLR[LGH��DQHVWKHVLD�LQGXFWLRQ�ZDV�DFKLHYHG�ZLWK������PJ�
NJ�SURSRIRO����wJ�NJ�IHQWDQ\O�DQG������PJ�NJ�URFXURQLXP��0DLQWHQDQFH�ZDV�SUR-
YLGHG�E\����VHYRȵXUDQH�LQKDODWLRQ�LQ�D�PL[WXUH�RI�����R[\JHQ�DLU�ZLWK�LQWUDYH-
QRXV�UHPLIHQWDQLO�LQIXVLRQ��-XVW�DIWHU�LQWXEDWLRQ��EORRG�SUHVVXUH�ZDV�PHDVXUHG�
to be 180/100 mmHg but it returned to normal levels by increasing the dosage 
of remifentanil. We did not perform any cerebral monitoring. The patient was 
hemodynamically stable during the whole operation and she was transferred 
WR�WKH�UHFRYHU\�URRP�DIWHU�DQ�XQHYHQWIXO�H[WXEDWLRQ��ΖQ�WKH�UHFRYHU\�URRP��ZH�
QRWLFHG�WKDW�WKH�SDWLHQW�ZDV�VWXWWHULQJ��%UDLQ�05Ζ��SHUIRUPHG�WR�H[FOXGH�D�QHX-
URORJLFDO�SUREOHP��ZDV�UHSRUWHG�DV�QRUPDO��3V\FKLDWULF�HYDOXDWLRQ�GLG�QRW�UHYHDO�
DQ\�DEQRUPDOLWLHV��2QH�ZHHN�ODWHU��DV�VWXWWHULQJ�NHSW�JRLQJ��VSHHFK�WKHUDS\�ZDV�
LQLWLDWHG�E\�(17�GHSDUWPHQW��$IWHU�VX΍HULQJ�IURP�VWXWWHULQJ�IRU�VHYHQ�PRQWKV��
patient’s speech returned to normal by the aid of speech therapy. 

'LVFXVVLRQ��AWR is a real and psychologically devastating complication requir-
ing the attention of the entire perioperative team. A detailed evaluation should 
EH�SHUIRUPHG�WR�LGHQWLI\�WKLV�SUREOHP�DQG�LQLWLDWH�SV\FKRORJLFDO�VXSSRUW���������
ΖQ�WKLV�FDVH�UHSRUW��WKHUH�ZHUH�QR�FDXVHV�WR�H[SODLQ�WKH�SDWLHQWȇV�V\PSWRP��:H�
thought that a possible post-traumatic stress disorder would emerge from a 
period of intraoperative awareness although the patient didn’t recall any mem-
ories about intraoperative period. The main limitation of this case is the absence 
of any cerebral monitoring that may help to diagnose and treat the awareness 
period. 

5HIHUHQFHV��

1. 6HEHO�36��%RZGOH�7$��*KRQHLP�00��HW�DO��7KH�LQFLGHQFH�RI�DZDUHQHVV�GXULQJ�DQHV-
WKHVLD��D�PXOWLFHQWHU�8QLWHG�6WDWHV�VWXG\��$QHVWK�$QDOJ����������������

2. 6DQGLQ�5+��(QOXQG�*��6DPXHOVVRQ�3��/HQQPDUNHQ�&��$ZDUHQHVV�GXULQJ�DQDHVWKHVLD��
D�SURVSHFWLYH�FDVH�VWXG\��/DQFHW�����������������
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&203$5Ζ621�2)�())Ζ&$&<�2)�723Ζ&$/�1$352;(1��
.(72352)(1�$1'�/Ζ'2&$Ζ1(�35Ζ/2&$Ζ1(�&5($0�
�(0/$#��)25�35(9(17Ζ1*�3$Ζ1�'8(�72�5$'Ζ$/�$57(5<�
&$118/$7Ζ21�

.DPLO�'$5�Ζ11��+DVDQ�$OL�.Ο5$=���3HOLQ�.$5$$6/$11��$\ġH�<Ζ/'Ζ=1��*¾QKDQ�
*�.$+0(72à/83��$\WHNLQ�Ο1/Ο.$3/$1���8áXU�$/7Ζ1ΖĠΖ.���9RONDQ�+$1&Ζ5��
(PLQH�$U]X�.�6(1 

��$QHVWH]L\RORML�YH�5HDQLPDV\RQ�$��'��ΟVWDQEXO�0HGLSRO��QLYHUVLWHVL��
ΟVWDQEXO� 
��$QHVWH]L\RORML�YH�5HDQLPDV\RQ�$��'���DQDNNDOH�2QVHNL]�0DUW�
�QLYHUVLWHVL���DQDNNDOH� 
��$QHVWH]L\RORML�YH�5HDQLPDV\RQ�$��'��.D\VHUL�(áLWLP�YH�$UDġWóUPD�
+DVWDQHVL��.D\VHUL� 
��$QHVWH]L\ROML�YH�5HDQLPDV\RQ�$��'��.R©��QLYHUVLWHVL��ΟVWDQEXO� 
��$QHVWH]L\RORML�YH�5HDQLPDV\RQ�$��'��'RNX]�(\O¾O��QLYHUVLWHVL��Ο]PLU�

ΖQWURGXFWLRQ��&DQQXODWLRQ�RI�UDGLDO�DUWHU\�DQG�FRQWLQXRXV��EHDW�WR�EHDW�PHD-
surement of blood pressure and monitoring of the cardiac rhythm are essential 
EHIRUH�DQHVWKHWLF�LQGXFWLRQ�LQ�DZDNH�SDWLHQWV��ZKRP�KHPRG\QDPLF�LQVWDELOLW\�
is predicted during the induction. Limited literature is available about the usage 
RI�WRSLFDO�DQWLLQȵDPDWRU\�GUXJV�IRU�SUHYHQWLQJ�SDLQ�GXH�WR�DUWHULDO�FDQQXODWLRQ��

2EMHFWLYHV��7KH�DLP�RI�WKLV�GRXEOH�EOLQG��SURVSHFWLYH��UDQGRPLVHG��FRQWUROOHG�
WULDO� LV� WR� LQYHVWLJDWH�WKH�H΍HFW�RI�QDSUR[HQ��NHWRSURIHQ�JHO�DQG�(0/$�FUHDP��
ZKLFK�DUH�ZLGHO\�XVHG�IRU�ORFDO�SDLQ�FRQWURO��RQ�SUHYHQWLQJ�FDQQXODWLRQ�SDLQ��

0DWHULDO�DQG�0HWKRG��$IWHU�REWDLQLQJ�WKH�HWKLFV�FRPPLWHH�DSSURYDO��ZH�UDQ-
GRPL]HG�����SDWLHQWV�HTXDOO\�LQWR�IRXU�JURXSV��(LWKHU�NHWRSURIHQ�JHO��QDSUR[-
HQ�JHO�RU�(0/$�FUHDP�DSSOLHG�WRSLFDOO\�RYHU�WKH�VNLQ�ZKHUH�UDGLDO�DUWHU\�LV�H[-
DPLQHG��DFFRUGLQJ�WR�UDQGRPL]DWLRQ��1RWKLQJ�ZDV�DGPLQLVWHUHG�WR�WKH�FRQWURO�
group. Patients were cannulated with a 20 G IV cannula on 30th minute of topi-
cal application. All cannulations were performed by the same clinician. Pain was 
DVVHVVHG�ZLWK�YLVXDO�DQDORJXH�QXPHULF�VFDOH��916����������1XPEHU�RI�DWWHPSWV��
916�VFRUHV��SDWLHQW�DQG�FOLQLFLDQ�VDWLVIDFWLRQ�VFRUHV��36�DQG�&6������SRRU����IDLU�
��� JRRG� ��� H[FHOOHQW�� DQG� DGYHUVH� D΍HFWV�ZHUH� GRFXPHQWHG� LQ� D� SUH�GHȴQHG�
protocol. 

5HVXOWV��916��36�DQG�'6�VFRUHV�LQ�WKH�NHWRSURIHQ�DQG�(0/$�JURXSV�ZHUH�VKRZQ�
VLJQLȴFDQWO\�ORZHU�E\�$129$�FRPSDUHG�ZLWK�1DSUR[HQ�DQG�FRQWURO�JURXSV��1R�
VLJQLȴFDQW�GL΍HUHQFH�KDV�EHHQ�VKRZQ�EHWZHHQ�.HWRSURIHQ�DQG�(0/$�JURXSV��
�7DEOH���DQG����1R�DGYHUVH�H΍HFWV�ZHUH�REVHUYHG�LQ�DQ\�RI�WKH�JURXSV��
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*URXSV 916�6FRUHV
0HGLDQ��PLQ�PD[� 3�YDOXH

1DSUR[HQ���.HWRSURIHQ 8 (2-10)���1 (0-3) <0.001¶

1DSUR[HQ���(0/$ 8 (2-10)���1 (0-2) <0.001¶

1DSUR[HQ���.RQWURO 8 (2-10)�����������  �����
.HWRSURIHQ���(0/$ 1 (0-3) - 1 (0-2)  ����
.HWRSURIHQ���&RQWURO ������������������ <0.001¶

(0/$���&RQWURO ������������������ <0.001¶

7DEOH��. Comparison of VNS Scores between groups. .  
PLQ��PLQLPXP��PD[��PD[LPXP��916��Verbal Numeric Scale (0-10).  
x��S���������VWDWLVWLFDOO\�VLJQLȴFDQW��ZLWK�%RQIHURQQL�FRUUHFWLRQ�

*URXSV 36�6FRUH
0HGLDQ��PLQ�PD[� P1�YDOXH

&6�6FRUH
0HGLDQ��PLQ�PD[� P��YDOXH

1DSUR[HQ���.HWRSURIHQ 2 (1-3) ��������� <0.001¶ ����������������� <0.001¶

1DSUR[HQ�Ȃ�(0/$ 2 (1-3) ��������� <0.001¶ ����������������� <0.001¶

1DSUR[HQ�Ȃ�&RQWURO 2 (1-3) ��1 (1-3) =0.078 1 (1-3) - 1 (1-3) =0.568
.HWRSURIHQ�Ȃ�(0/$ ����������������� =0.291 ����������������� =0.287
.HWRSURIHQ���&RQWURO ����������������� <0.001¶ ����������������� <0.001¶

(0/$�Ȃ�&RQWURO ����������������� <0.001¶ ����������������� <0.001¶

7DEOH����Comparison of patient and clinician scores between groups.  
36�6FRUH��3DWLHQW�VDWLVIDFWLRQ�6FRUH�����SRRU����IDLU����JRRG����H[FHOOHQW���&6�6FRUH��Clini-
FLDQ�VDWLVIDFWLRQ�VFRUH�����SRRU����IDLU����JRRG����H[FHOOHQW��� 
¶��S���������VWDWLVWLFDOO\�VLJQLȴFDQW�(with Bonferonni correction)

'LVFXVVLRQ���&RQFOXVLRQ��.HWRSURIHQ�JHO��ZKLFK�KDV�OHVV�FRVW�FRPSDUHG�WR�(0/$�
FUHDP�DQG�KDV�SRVLWLYH�H΍HFWV�ERWK�RQ�SDWLHQW�DQG�FOLQLFLDQ�VDWLVIDFWLRQ��PD\�EH�
chosen for prevention of pain due to arterial cannulation of awake patients. 

0D\�����������)ULGD\� �������������
SESSION-6 Chairs: Dr. J. Bushinovska
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6<1'520(�.58.(1%(5*��&$6(�5(3257

2JQMDQRYD�9��1��.X]PDQRYVND�%��1��.DUWDORY�$��1��.DUDG]RY�=�����2JQMHQRYLNM�
/M��3��']DPED]�'���

8QLYHUVLW\�&OLQLFIRUWUDXPDWRORJ\��RUWKRSHGLFV��DQHVWKHVLD��
UHVXVFLWDWLRQDQGLQWHQVLYH�FDUHDQGHPHUJHQF\�FHQWHU��6NRSMH��5��
0DFHGRQLD 
8QLYHUVLW\�&OLQLF�RI�$EGRPLQDO�6XUJHU\��6NRSMH��5��0DFHGRQLD 
ΖQVWLWXWH�RI�3DWKRORJ\��0HGLFDO�)DFXOW\��6NRSMH��5��0DFHGRQLD

%DFNJURXQG��Syndrome Krukenberg (SK) is a rare condition (0. 16/100000/year) 
characterized by malignancy of the ovaries which has metastasized from a pri-
PDU\�ORFDWLRQ�LQ�WKH�JDVWURLQWHVWLQDO�V\VWHP��PRVWO\�D�JDVWULF�DGHQRFDUFLQRPD�
of the pillory. 

&DVH�5HSRUW��$����\HDU�ROG�IHPDOH�SDWLHQW�ZDV�KRVSLWDOL]HG�ZLWK�ORZHU�DEGRPL-
QDO�SDLQ��2Q�HFKRVRQRJUDSK\�H[DPLQDWLRQ�ERWK�RYDULHV�ZHUH�HQODUJHG�ZLWK�KHW-
HURJHQLF�FRQWHQW��DVFLWHV�ZDV�SUHVHQW��2Q�DQ�DEGRPLQDO�&7�VFDQ� LQ�WKH� ORZHU�
DEGRPHQ�D�ODUJH�WXPRU�ZLWK�F\VWLF�FRPSDUWPHQWV�ZDV�IRXQG��WKH�HQWLUH�VWRP-
ach wall was thicker than normal. After gastroscopy in the stomach biopsy sam-
SOH�KLVWRSDWKROJLFDO�ȴQGLQJ�RI�$GHQRFDULQRPD�9HQWULFXOL�ZDV�SUHVHQW��(SLGXUDO�
FDWKHWHU��('&��ZDV�SODFHG�DW�ƼK����7K����OHYHO�ZLWK�WHVW�GRVH�RI�������EXSLYDFDLQ�
2ml (test negative). General endotracheal anesthesia was induced with Dormic-
XP���PJ��)HQWDQ\O��������3URSRIRO����PJ�DQG�(VPHURQ���PJ��$QHVWKHVLD�ZDV�
PDLQWDLQHG�ZLWK�8OWLYD��PJ���PO�DQG�6HYRȵXUDQ�DQG��������%XSLYDFDLQ�LQ�('&��
ΖQWUDRSHUDWLYHO\� WKH�SDWLHQW�ZDV�KHPRG\QDPLF�DQG�YHQWLODWRU\�VWDEOH�ZLWK�Ƽƪ�
������PP+J�DQG�+5����PLQ��$Q�RSHUDWLRQ�ZDV�SHUIRUPHG��/DS��H[S��$GQH[-
HFWRPLD�ELOO��(YDFXDWLR�DVFLWHV��/DYDJH�'UDLQDJH�1��Ζ��5HFRYHU\�SHULRGZDV�VWDEOH�
and then patient was subjected to chemotherapy and radiotherapy. 

'LVFXVVLRQ��The metastasizing of SK occurs most often via the lymphatic drain-
DJH��ZKHQ�WKH�SULPDU\�SURFHVV�LV�D�VWRPDFK�DGHQRFDUFLQRPD��7KH�0HWDVWDVHV�
DUH�PRVW�FRPPRQO\�IRXQG�LQ�WKH�RYDULHV�ZKLFK�DUH�DV\PPHWULFDOO\�HQODUJHG��WKH�
VXUIDFH�RI�WKH�FDSVXOH�LV�VPRRWK�ZLWKRXW�DGKHVLRQV�RU�SHULWRQHDO�GHSRVLWV��WKH�
RYDULHV�DUH�F\VWLFDOO\�HQODUJHG�DQG�KDUG��7KH�SURJQRVLV�LV�SRRU��WKH�VXUYLYDO�UDWH�
is on average around 2 years. 

/HDUQLQJ�SRLQWV�� In most cases the primary process is very small and can be 
RYHUORRNHG�LQ�WKH�GLDJQRVLV�RI�6.��$IWHU�GHWDLO�H[DPLQDWLRQ�RI�WKH�JDVWURLQWHVWL-
QDO�V\VWHP�WKH�GHWHFWLRQ�RI�WKH�SULPDU\�WXPRU�PLJKW�QRW�KDSSHQ��WKH�SULPDU\�
WXPRU�FDQ�EH�GLDJQRVHG�HYHQ�IHZ�\HDUV�DIWHU�WKH�DGQH[HFWRP\��7KHVH�FDQ�RFFXU�
ZKHQ�WKH�WXPRU�LV�VPDOO�DQG�ZLWKRXW�V\PSWRPV��/RZHU�DEGRPLQDO�SDLQ��GLVWHQ-
VLRQ�DQG�QRQVSHFLȴF�GLJHVWLYH�V\PSWRPV��LUUHJXODU�PHQVWUXDO�EOHHGLQJ��YLULOLVP�
as well as hirsutism can indicate a diagnosis of SK. 
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0DUNRYVND��5LVWRYVNL�=��1��0DOLQRYVND�1LNRORYVND�/��1��6KLUJRVND�%���

��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�ΖQWHQVLYH�&DUH��&LW\�*HQHUDO�
+RVSLWDOȋ���PL�6HSWHPYULȋ��6NRSMH 
��8QLYHUVLW\�&OLQLF�IRU�2WRUKLQRODU\QJRORJ\��)DFXOW\�RI�0HGLFLQH��6NRSMH

Ζ1752'8&7Ζ21��$V�WKH�SUHYDOHQFH�RI�REHVLW\�LQFUHDVHV�ZRUOGZLGH��DQHVWKHVL-
RORJLFDO�H[DPLQDWLRQ�RI�HDFK�SDWLHQW�VKRXOG�VWDUW�ZLWK�GHWHUPLQDWLRQ�RI�KLV�KHUV�
ERG\�PDVV�LQGH[�%0Ζ��)XUWKHUPRUH��%0Ζ�LV�DQ�DGGLWLRQDO�SDUDPHWHU�IRU�GHWHU-
mining ASA (American Society of Anesthesiologists) status since 2015 and it is a 
SUHGLFWRU�IRU�GLɝFXOW�PDVN�YHQWLODWLRQ��:+2�VDIH�VXUJHU\�UHSRUW��������2EHVLW\�
LV�GHȴQHG�DV�ERG\�PDVV�LQGH[�RI�PRUH�WKDQ����NJ�P2. Obesity has a major impli-
FDWLRQ�LQ�DQHVWKHVLD�GXH�WR�DVVRFLDWHG�DOWHUQDWLRQ�LQ�SXOPRQDU\��FDUGLRYDVFXODU�
and gastrointestinal functions. 

0$7(5Ζ$/�$1'�0(7+2'6��In preoperative anesthesiological evaluation in the 
SHULRG�RI�-XO\�WR�1RYHPEHU�������ZH�H[DPLQHG�����SDWLHQWV��:H�FDOFXODWHG�%0Ζ�
IRU�DOO�SDWLHQWV�DQG�FODVVLȴHG�WKHP�E\�:+2�FODVVLȴFDWLRQ�DV�XQGHUZHLJKW�8:���
������NJ�P2���QRUPDO�ZHLJKW�1:����������NJ�P2���SUH�REHVH�32%�������NJ�P2) 
and obese OB patients(>30 kg/m2���7KH�DLP�RI�WKLV�UHVHDUFK�LV�WR�H[DPLQH�WKH�
UHODWLRQVKLS�EHWZHHQ�%0Ζ�DQG�RWKHU�GHPRJUDSKLF�FKDUDFWHULVWLFV��JHQGHU��DJH��
FRPRUELGLWLHV�� VPRNLQJ�DQG�$6$VWDWXV�� DQG� WR�GHWHUPLQH�SURSRUWLRQDO� UHSUH-
sentation of obese patients. 

5(68/76���������DUH�8:������RI�SDWLHQWV�KDYH�1:����������DUH�32%��DQG��������
��DUH�2%��0RVW�RI�WKH�FKLOGUHQ�DUH�8:����������DGROHVFHQWV�KDYH�1:����������
DGXOWV�DQG�HOGHUO\�DUH�PRVWO\�32���������DQG����������3DWLHQWV�ZLWK�$6$��VWDWXV�
KDYH�PRVWO\�1:����������$6$��SDWLHQWV�DUH�PRVWO\�2%���������DQG�$6$��DUH�2%�
���������0DOH�SDWLHQWV�DUH���������2%��DQG�IHPDOH�DUH���������REHVH��6PRNHUV�
DUH���������REHVH��DQG�QRQVPRNHUV�DUH���������2%��3DWLHQWV�ZKR�KDYH�FRPRU-
ELGLWLHV�DUH�PRVWO\�2%����������

'Ζ6&866Ζ21��The proportional representation of obese patients against pre-
obese and normal weight patients is nearly identical. Obesity is accompanied 
E\�FR�PRUELGLWLHV�VXFK�DV�FRURQDU\�DUWHU\�GLVHDVH��K\SHUWHQVLRQ��26$6�DQG�SUH-
GLDEHWHV��)XUWKHUPRUH��REHVH�SDWLHQWV�KDYH�K\SHUFDSQLD��K\SR[HPLD��(&*�DE-
QRUPDOLWLHV��LQFUHDVHG�EORRG�YROXPH�DQG�OHIW�YHQWULFOH�K\SHUWURSK\��7KH�DLUZD\�
PDQDJHPHQW�LV�GLɝFXOW�GXH�WR�GL΍HUHQW�DQDWRPLF�DQG�SK\VLRORJLFDO�FKDUDFWHULV-
WLFV�DQG�ULVN�RI�K\SR[LF�HYHQW�UHGXFHV�ZKHQ�XVLQJ�&3$3�LQ�SUHR[LJHQDWLRQ��

&21&/86Ζ21��%0Ζ�LV�Ǌ�VLJQLȴFDQW�SDUDPHWHU�IRU�SUH�RSHUDWLYH�DVVHVVPHQW�RI�
every patient. Anesthesiological management of obese patients should follow 
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the Guidelines from the European Society of Anesthesiology for pre-operative 
evaluation of patients for non-cardiac surgery in order to reduce perioperative 
risk. 
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$77(037�2)�68Ζ&Ζ'(�:Ζ7+�$&(�Ζ1+Ζ%Ζ7256��
%(1=2'Ζ$=(3Ζ1(6�$1'�$17Ζ'(35(66Ζ9(6�&$6(�5(3257

-DNLPRYVNL�$����.X]PDQRYVND�%����.DUWDORY�$����3RSRYVNL�6����6SLURYVND�7����
.RNDUHYD�$����3DYORYD�%RJRHYVND�1��

8QLYHUVLW\�&OLQLF�IRU�7UDXPDWRORJ\��2UWRSHG\��$QHVWKHVLRORJ\��
5HDQLPDWLRQ��ΖQWHQVLYH�&DUH�DQG�(PHUJHQF\�&HQWHU�6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ��Intentional medication overdose continues to be the most com-
mon cause of acute poisoning all over the world. Medication overdosing is an 
important cause of organ dysfunction and metabolic derangements and the pa-
tients often require treatment in the Intensive Care Unit. 

&DVH�GHVFULSWLRQ��ΖQ�D�KRVSLWDO�LQ�DQRWKHU�FLW\��D����\HDU�ROG�PDOH�SDWLHQW�ZDV�
admitted under a suspense for intentional medication overdose. The same day 
he was broght in our Intensive Care Unit intubated and ventilated. On admis-
VLRQ�KH�KDG�EORRG�SUHVVXUH��������PP+J��KDUW�UDWH������ESP�����PO�GLXUHVLV��
:%&������[��9�/��*OXF�������PPRO�/��8UHD�������PPRO�/��&UHD�����XPRO�/��$/7�
����8�/��$67�����8�/��/'+������8�/��1D�����PPRO�/��.������PPRO�/��&D�������
PPRO�/��/DFW�������PPRO�/��&.�������/�DQG�P\RJORELQ�����PJ�/��+H�KDG�KLVWRU\�
of hypertension and mild Transient Ischemic Attack with no other implications. 
+LV�PHGLFDWLRQ� WKHUDS\�ZDV�ZLWK�$&(� LQKLELWRUV��EHQ]RGLD]HSLQHV�DQG�DQWLGH-
SUHVVLYHV� �QR� EUDQG� QDPHV� NQRZQ�� QR� IDPLO\� IRU� KHWHURDQDPQHVLV��� 'HVSLWH�
intensive supportive management and haemodyalisys the patient regained no 
FRQVFLRXVQHVV�DQG�WKH�OHYHOV�RI�8UHD��&UHDWLQLQH��3RWDVVLXP��&.�DQG�P\RJORELQ�
UHPDLQHG�YHU\�KLJK��7KH�SDWLHQW�UHPDLQHG�LQ�RXU�Ζ&8DQG�ZH�H[SHFW�D�SRVLWLYH�
RXWFRPH��&RQVLGHULQJ�WKH�WR[LFLW\��FRPSOLFDWLRQV�DQG�SRVLWLYH�RXWFRPH�UHJDUG-
LQJ�WKH�PHGLFDWLRQV�XVHG�IRU�WKH�LQWHQWLRQDO�RYHUGRVH�LQ�WKLV�SDUWLFXODU�FDVH��WKH�
attending doctors concluded that the cause for this kind of renal tubular necro-
VLV�ZDV�SUREDEO\�GXH�WR�WKH�H΍HFW�RI�WKH�$&(�LQKLELWRUV�DQG�DQWLGHSUHVVLYHV��

&RQFOXVLRQ��Although there are some management strategies for some types 
RI�PHGLFDWLRQ�RYHUGRVH��VWLOO�WKH\�DUH�QRW�XQLIRUPHG�DQG�WKH�TXDOLW\�RI�WKH�HY-
idence is very low. The limited data and few case reports represent variable 
LQWHUSUHWDWLRQV� DQG� FRQIXVLRQ�� WKHUHIRUH� WKH�PDQDJHPHQW� RI� FRPELQHG�GUXJ�
LQWR[LFDWLRQ�UHPDLQV�D�JUHDW�FKDOOHQJH�LQ�WKH�Ζ&8��
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0LKDLORY�0����6KLUJRVND�%��

'HSDUWPHQW�RI�$QHVWKHVLRORJ\��(17�8QLYHUVLW\�&OLQLF�Ȃ�6NRSMH

ΖQWURGXFWLRQ��Relatively rare condition with narrowing of the airway passage 
causing severe life-threatening conditions. Intubation is widely used method 
for supportive mechanical ventilation in surgery procedures also in urgent car-
GLR�UHVSLUDWRU\� FRQGLWLRQV�ZLWK� RUR�WUDFKHDO�� QDVR�WUDFKHDO� DQG� WUDFKHRVWRP\�
tubes. 

&DVH�UHSRUW��A 32 year old male patient admitted in Intensive Care Unit (ICU) 
ZLWK�FRPEXVWLRQ������RI�WKH�ERG\�VXUIDFH��6NLQ�OHVLRQV�ZHUH�LPPHGLDWHO\�WUHDW-
HG� LQ�RSHUDWLRQ� URRP�� DQG� UHPDLQV� LQ� Ζ&8� LQWXEDWHG�RQ� LQWHUPLWWHQW�SRVLWLYH�
pressure ventilation (IPPV) with continuous sedation for 8 days. The patient was 
H[WXEDWHG�RQ�WKH��WK�GD\�DQG�UHPDLQHG�LQ�Ζ&8�IRU�WUHDWPHQW��+H�ZDV�WUHDWHG�
several times for debridement under general anesthesia. The patient´s condi-
tion was stabilized and transferred in the local Burn Center for additional treat-
PHQW��)HZ�GD\V�ODWHU�WKH�SDWLHQW�UHSRUWHG�VWULGRU��FRXJK��G\VSQHD�DQG�LPPHGL-
ately transferred to ENT University Clinic for airway evaluation. He underwent 
for diagnostic bronchoscopy and subglottic stenosis of trachea was diagnosed. 
Tracheotomy was performed under conscious sedation and local anesthesia. 

'LVVFXVVLRQ��Post intubation tracheal stenosis is caused by prolonged endotra-
FKHDO�LQWXEDWLRQ�LQ�SDWLHQWV�LQ�Ζ&8��FDXVHG�E\�K\SHU�LQȵDWHG�FX΍�ZKLFK�SUHVVXUH�
that leeds to local ischemic necrosis of tracheal cartilage and granulation tissue. 
&LUFXODU�HURVLRQ�RQ�WKH�FX΍�OHYHO�PD\�RFFXU�DQG�LI�WKLV�HURVLRQ�LV�GHHS�HQRXJK��
the layers of trachea can be damaged and circular stenosis forms. Below the 
FX΍� OHYHO�� JUDQXORPD�FDQ�RFFXU� FDXVHG�E\� LUULWDWLRQ�RI�GLVWDO� HQG�RI� WKH� WXEH�
and aspiration. Endotracheal tube could trigger obstruction on laryngeal level 
HYHQ�DIWHU� LQWXEDWLRQ�RI����KRXUV��6\PSWRPV� OLNH�G\VSQHD��FRXJK�DQG�VWULGRU�
DUH�SUHVHQW�QH[W�GD\�DIWHU�WKH�H[WXEDWLRQ��

&RQFOXVLRQ��3RVW�LQWXEDWLRQ�WUDFKHDO�VWHQRVLV�FDQ�EH�SUHYHQW�ZLWK�KLJK�YROXPH��
ORZ�SUHVVXUH�FX΍HG�WXEHV��FX΍�SUHVVXUH�PRQLWRULQJ��EURQFKRVFRS\�DLUZD\�HYDO-
XDWLRQ�DQG�HDUO\�H[WXEDWLRQ��
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1*HQHUDO�+RVSLWDO��.DYDGDUFL��b�b8QLYHUVLW\�&OLQLF�IRU�RUWKRSDHGLF�VXUJHU\��
6NRSMH��0DFHGRQLD

ΖQWURGXFWLRQ�� b 6LQFH� ����b b YDULRXV� WHFKQLTXHV� RI� ORFDOLVHG� VSLQDO� DQDOJHVLD�
aimed at restricting the spread of somatic and sympathetic block have been 
GHVFULEHG��8QLODWHUDO�VSLQDO�DQDHVWKHVLD�ZDV�ȴUVW�DFKLHYHG�LQ������E\�VXEDUDFK-
QRLG�LQMHFWLRQ�RIbORFDO�DQHVWKHWLFbZLWK�WKH�SDWLHQW�SODFHG�LQ�WKH�ODWHUDO�SRVLWLRQ��
/LPLWLQJ�WKH�VSUHDG�RI�WKH�VSLQDO�EORFN�R΍HUV�PDQ\�FOLQLFDO�DGYDQWDJHV��)LUVW�DQG�
IRUHPRVW�WKH�KDHPRG\QDPLF�LPSDFW�RI�VSLQDO�DQDHVWKHVLD�LV�JUHDWO\bbbUHGXFHG��
DV�WKH�LQFUHDVHG�YHQRXV�FDSDFLW\� LQ�D΍HFWHGbbVLGH� LV�FRPSHQVDWHG�E\�D�UHȵH[�
vasoconstriction in the non-blocked areas. In case of successful unilateral spinal 
DQDHVWKHVLD�WKH�GL΍HUHQFH�LQbbOHYHOV�RI�V\PSDWKHWLF�EORFN�EHWZHHQ�WKH�WZR�VLGHV�
FDQ�EH�HDVLO\�GHWHFWHG�E\�PHDVXULQJ�D�KLJKHU�WHPSHUDWXUH�LQ�WKH�D΍HFWHG�VLGH��
FDXVHG�E\�D�JUHDWHUbbYDVRGLODWDWLRQ�GXH�WR�WKH�V\PSDWKHWLF�EORFN��bbbbbbbbbb

&DVH� UHSRUW��6HYHQW\� \HDUV� ROG�ZRPHQ� FRPH� LQ� VXUJLFDO� GHSDUWPHQW� IRU� H[-
WUDFWLRQ�RIbbLQWHUQDO�ȴ[DWLRQ�RI�WLELDH�DIWHU�IUDFWXUH�FUXULV�ODW��GH[W��$QDPQHVWLF�
IHDWXUHV�� K\SHUWHQVLRQ�� DQ[LR�GHSUHVLYH� V\QGURPH�� DQG� VWDWXV� DIWHU� FHUHEUR��
YDVFXODU�DWWDFV��:H� LQGLFDWHG�XQLODWHUDO�EORFN��ZKLFK�ZDV�SHUIRUPHGb bDW�/��/��
OHYHO�ZLWK����*bbQHHGOH�DQG������PO�RI�K\SHUEDULFbb�������%XSLYDFDLQ�ZLWK���bwJ�
Fentanyl. The patient was in right decubital position 15 min. After this period 
ZH�SXW�SDWLHQW�LQ�QRUPDO�SRVLWLRQ��DQG�ZH�IRXQG�FRPSOHWHO\�VHQVLWLYH�DQG�PR-
WRU�EORFN�RQ�D�ULJKW�OHJ��DQG�LQFRPSOHWH�VHQVLWLYH�DQG�PRWRU�EORFNV�RQ�OHIW�OHJ��
'XULQJ�WKH�RSHUDWLRQ����KRXU��SDWLHQW�ZDV�H[WUHPHO\�FDUGLRFLUFXODWRU\�VWDEOH�7$�
��������PP+J��+5���������$W�WKH�HQG�RI�RSHUDWLRQ�ZH�IRXQG�FRPSOHWHO\�ULJKW�
EORFN�DQG�SUHVHUYHG�PRYPHQWVbbDQG�VHQVLWLYH�IHHOLQJ�RI�OHIW�OHJ��8QLODWHUDO�EORFN�
lasted 2h and 30 min. 

&RQFOXVLRQ��b)RU�XQLODWHUDO�VSLQDO�DQDHVWKHVLD�LQ�ORZHU�H[WUHPLW\�RSHUDWLRQV�����
�bPO�������K\SHUEDULF�EXSLYDFDLQH�VROXWLRQ�IRU�RSHUDWLRQV�DERYH�WKH�NQHH�IRU�
��bPLQ�LQ�WKH�ODWHUDO�GHFXELWXV�SRVLWLRQ�ZHUH�IRXQG�WR�EH�DSSURSULDWH��
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ΖQWURGXFWLRQ: Traumatic diaphragmatic injury is a unique entity and unusual 
type of trauma. It is a frequently missed diagnosis which can be delayed from 
couple of days to years after the injury. Causes of trauma included motor vehi-
FOH�DFFLGHQWV��IDOOV��SHQHWUDWLQJ�DEGRPLQDO�DQG�FKHVW�LQMXULHV��$FFRUGLQJ�WR�WKH�
VWDWLVWLFV��WKH�LQFLGHQFH�RI�WKH�GLDSKUDJPDWLF�UXSWXUH�LV�LQ�D�UDQJH�IURP�������WR�
���IRU�SDWLHQWV�ZLWK�EOXQW�DEGRPLQDO�WUDXPD��

5HYLHZ�RI�D�FDVH��2XU�FDVH�LV�DERXW�D����\HDU�ROG�SDWLHQW��ZLWK�DQDPQHVWLF�GDWD�
IRU�EOXQW�DEGRPLQDO�WUDXPD�LQ�FDU�DFFLGHQW���\HDUV�DJR��FRPHV�IRU�D�PHGLFDO�H[-
DPLQDWLRQ�GXH�WR�EUHDWKLQJ�GLɝFXOW\��OHIW�VLGHG�FKHVW�SDLQ��IDWLJXH��DEGRPLQDO�
GLVFRPIRUW�DQG�QDXVHD��7KH� LQLWLDOO\�SHUIRUPHG�[�UD\V�RQ�FKHVW�RUJDQV��IRXQG�
KLJK�VWDQGLQJ�LQ� OHIW�KHPL�GLDSKUDJP��DQG�WKH�SDWLHQW�ZDV�KRVSLWDOL]HG�DW�WKH�
Thoracic Surgery Clinics. A CT scan of the chest organs was performed – the 
ȴQGLQJ�IRU�'LDSKUDJPDWLF�UXSWXUH�LV�HQFORVHG��'HVSLWH�WKH�IDFW�WKDW�WKH�SDWLHQW�
ZDV�GLDJQRVHG�ZLWK�UHVSLUDWRU\�LQVXɝFLHQF\�� LW�ZDV�VWLOO�GHFLGHG�IRU�D�VXUJLFDO�
LQWHUYHQWLRQ��7KH�DQHVWKHWLFV��GLSULYDQ��SURSRIRO���VXFFLQ\OFKROLQH��IHQWDQ\O�DQG�
rocuronium bromide were used for the induction and maintenance of anesthe-
sia. Double-lumen endotracheal tube placement was performed to achieve lung 
VHSDUDWLRQ��$�WKRUDFRWRP\�ZDV�SHUIRUPHG�LQ�WKH�VL[WK�LQWHUFRVWDO�VSDFH�RQ�WKH�
OHIW��ZLWK�DQ� LQFLVLRQ�RI����FP��'LDSKUDJPDWLF� UXSWXUH�ZDV� UHSDLUHG�SULPDULO\�
with interrupted non-absorbable direct sutures and a thoracic drainage tube 
VHW��7KH�SDWLHQW�ZDV�WDNHQ�WR�WKH�ΖQWHQVLYH�&DUH�'LYLVLRQ�SRVWRSHUDWLYHO\��IRU�D�
���KRXU�PRQLWRULQJ��$IWHU�KH�ZDV�VWDELOL]HG��KHPRG\QDPLFDOO\�DQG�UHVSLUDWRU\�
VWDEOH��KH�ZDV�WUDQVIHUUHG�WR�WKH�7KRUDFLF�6XUJHU\�'LYLVLRQ��

&RQFOXVLRQ��. The diaphragmatic rupture diagnosis can be missed in the acute 
SKDVH�GXH� WR� WKH�SUHVHQFH�RI� D�K\SRYROHPLF� VKRFN�� UHVSLUDWRU\� LQVXɝFLHQF\��
YLVFHUDO�LQMXU\�RU�FRPD��$�KLJK�LQGH[�RI�VXVSLFLRQ�FRPELQHG�ZLWK�UHSHDWHG�UDGLR-
logic evaluation is necessary for early diagnosis. 
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ΖQWURGXFWLRQ��ΖQ�SDWLHQWV�ZLWK�3DUDSOHJLD�)ODFFLGD��GXH�WR�WKH�XS�UHJXODWLRQ��WKH�
increased number of acetylcholine receptors in the post synaptic membrane 
and their increased susceptibility to release potassium during the administra-
tion of succinylcholine is huge and it can lead to death. 

$LP��A case report to hightlight the association between denervation atrophy of 
QHUYHV�DQG�XVH�RI�GHSRODUL]LQJ�PXVFOH�UHOD[DQWV��

0HWKRGV��This case report present a 56-years old female with established di-
DJQRVLV�RI�3DUDSOHJLD�)ODFFLGD�ZLFK�LV�UHVXOW�RI�SDVW�PDMRU�WUDXPD��QHHG�HPHU-
gency surgical teretmant because of acute abdomen from unknow etiology. The 
VWDWH�UHTXLUHV�56Ζ�LQGXFWLRQ�RI�DQHVWKHVLD��EXW�WKDW�PXVW�EH�DYRLGHG�EHFDXVH�RI�
possible releasing of potassium while administration of succinylcholine.  

5HVXOWV��Our patient had no complications during surgery and in postoperative 
care. 

&RQFOXVLRQ��8VLQJ�QRQ�GHSRODUL]LQJ�PXVFOH�UHOD[DQV� LQ�SDWLHQWV�ZLWK�DWURSK\�
RI�QHUYHV�IURP�GL΍HUHQW�HWLRORJ\�ZKHQ�ȊFUDVKȋ�LQGXFWLRQ�LV�QHHGHG�DUH�VHFXUH�
choice. 
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��6SHFLDO�KRVSLWDO�IRU�RUWKRSHGLF�VXUJHU\�DQG�7UDXPDWRORJ\���2KULG 
� 8QLYHUVLW\�FOLQLF�IRU�$QHVWKHVLD�5HDQLPDWLRQ�DQG�ΖQWKHVLYH�FDUH�

Ζ1752'8&7Ζ21�Ȃ�%$&.*5281'��Myeloproliferative Sy. - Essential Thrombo-
F\WKHPLD�LV�D�FRQGLWLRQ�ZLWK�LQFUHDVHG�QXPEHU�RI�7URPERF\WHV��K\SHUSODVLD�RI�
PHJDNDULRFLWHV��7KHUH�DUH�QR�SDUWLFXODU�VLJQV�RI�WKH�LOOQHVV��ΖQ�����RI�WKH�SDWLHQWV�
there are ischemic changes of the arms and legs. It occurs in elderly patients. 

0$7(5Ζ$/�$1'�0(7+2'6��This is a case of 69 years old female patient who 
ZDV� DGPLWWHG� WR� RXHU� KRVSLWDO�� 2UWRSDHGLVF� DQG� 7UDXPDWRORJ\� +RVSLWDOȋ6Y��
(UD]PRȋ�2KULG�EHFDXVH�RI�SURORQJHG�ORZHU�EDFN�DQG�ULJKW�OHJ�SDLQ��&7�DQG�05$�
with signs of lumbal spondylosis. Laboratory analisis show thrombocytosis Tr-
����[������/����7KH�QH[W�GD\�WKH�SDWLHQW�H[SHULHQFHG�FKDQJHV�RI�WKH�ULJKW�ORZHU�
leg. The same day she was sent to the MCKTA-where thrombosis and dilated 
WKRUDFLF� DRUWD�� WKURPERVLV� RI� DEGRPLQDO� DRUWD�� WKURPERVLV� D�� )HPRUDOLV� SUR-
IRXQGD�ODW��GH[��WKURPERVLV�D��0DHVHQWHULFD�VXS��Y��/LHQDOLV��9��SRUWDH��LVFKHPLF�
FKDQJHV�LQ�WKH�OHIW�OREH�RI�WKH�OLYHU��VSOHHQ��WKH�OHIW�NLGQH\��SDUW�RI�WKH�SDQFUHDV�
and stomach were found. After diagnosis the patient is operated at Universi-
W\�+RVSLUDO�6NRSMH�DV�DQ�HPHUJHQF\�FDVH��WKH�VDPH�GD\���$�WURPERHPEROHFWR-
P\�PRGH��6HF��)RJDUWG]�D��IHPRUDOLV�VXSHUȴFLDOLV�O��GH[��3ODVWLF�3DWFK�FXP�37)(�
D��IHPRUDOLV�FRPPXQLV�ODW��GH[��WKDW�JLYHV�VDWLVIDFWRU\�DQWHULRU�UHWURJUDGH�ȵRZ�
and after postoperative care the patient is returned to our hospital for rehabili-
WDWLRQ��ΖQ�WKH�8QLYHUVLW\�+RVSLWDO�GXH�WR�H[WUHPHO\�KLJK�OHYHOV�RI�7U������[����O��
KHPDWRORJLFDO�H[DPLQDWLRQV�DQG�ELRSV\�RI�ERQH�PDUURZ�DUH�PDGH��5HKDELOLWD-
tion takes place in Ohrid. Control laboratory and chemo stasis is made. Levels of 
WURPERFLWHV�YDULHWH�IURP���������[����/�RWKHU�ȴQGLQJV�LQ�WKH�UHIHUHQFH�YDOXHV��
7KH�SDWLHQW�LV�FRPSODLQLQJ�RI�H[FUXFLDWLQJ�SDLQ��WKHUH�DUH�JDQJUHQRXV�FKDQJHV�
of the right below-knee. 

Results: After 20 days of thromboembolectomy In spinal anesthesia the patient 
underwent amputation of the right below-knee. Operative and postoperative 
progress normal. Results of a biopsy of the bone marrow where received and 
Mieloprolyferative Su -essential thrombocythemia is proven. Transfusiologist is 
consulted and physical therapy begun. 

'Ζ6&866Ζ21�$1'�&21&/86Ζ21��5HVLVWDQW��ORQJ�ODVWLQJ�SDLQ�VKRXOG�EH�FORVHO\�
looked at. Would amputation have been avoided ? Essential trombocytemy is 
a disease which needs serious approach for minimum consequences on the 
patients. 


