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A SURVEY OF SECONDARY PREVENTION OF FRAGILITY FRACTURES BY ORTHOPAEDIC

SURGEONS

HCIIEAYBAIBE 3A CEKYHJIAPHA IIPEBEHIIMJA HA KPEBKHM CKPHIEHULIHU OJ

OPTOIIEACKUTE XUPYP3U

Marta Foteva

University Clinic for Orthopaedic Surgery, Skopje, Republic of North Macedonia

Abstract

Introduction. Osteoporosis is a disease characterized
by low bone mass and deterioration in the microarchi-
tecture of bone tissue, leading to an increased risk of
fracture. Orthopaedic surgeons are often the first physi-
cians to see these fracture patients; hence, they have an
important role in the secondary prevention of fragility
fractures. The aim of this study was to carry out an audit
and telephone survey to determine whether secondary
prevention of fragility fractures is being implemented
by orthopaedic surgeons. The survey was performed at
the University Clinic for Orthopaedic Surgery in Skopje.
Material. A total of 270 patients treated surgically for
hip fragility fracture (124 males and 146 females, aged
60-89) were investigated.

Method. A retrospective audit of drug charts and dis-
charge summary of these patients for the period January
2017-December 2017 was performed. In the year 2018
(from June to December) a telephone survey was per-
formed among all patients.

Results. The discharge summaries showed that 13% of
the patients received recommendation for calcium and
vitamin D supplement by an orthopaedic surgeon and
Bisphosphonate therapy was recommended for 6% of
the patients. The telephone survey showed that of the
270 patients, 11 patients died 6 months after the hip frac-
ture. Of the remaining 259 patients, 12 patients suffered
further fragility fracture. Six months after the hip frac-
ture, supplement therapy are receiving 12% of the pa-
tients, and bisphosphonate therapy 9% of the patients.
DXA scan was performed in 3% of the patients.
Discussion. Systems with a dedicated post-fracture
coordinator at their heart have transformed post-fractu-
re osteoporosis care, resulting in significantly lower re-
fracture rates and enormous cost savings.

Conclusion. We feel that this model can be implemen-
ted with success in our healthcare system. Of course,
this requires a close collaboration between medical pro-
fessionals and health policy makers.

Correspondence to: Marta Foteva, University Clinic for Orthopaedic
Surgery, Skopje, R. N. Macedonia; Phone: 070 22 15 81; E-mail:
martafoteva@hotmail.com

Keywords: osteoporosis, secondary prevention,
fragility fracture

Arncrpaxkr

Bogen. Octeonoposara e 3a001yBame, Koe ce Kapak-
TepU3Hpa CO HUCKa KOCKEHA Maca M IIOPEeMEeTYBambe BO
MHUKPOApXUTEKTypaTa Ha KOCKEHOTO TKHUBO, W CO TOA
MIPEIN3BUKYBA 3rOJIEMEH PH3UK OX CKpuieHuw. Opro-
MEJACKUTE XUPYP3H C€ YECTONATH MPBUTE JIEKApH, KOU
TH TIPETJIeAyBaaT OBHE MAIIMEHTH CO CKPIICHHUIN U 3a-
TOA THE MMaaT BayKHA yJIOTa BO CEKyHIapHATa IPEBEH-
ja Ha ¢paruaHute (kpeBku) Qpaxtypu. Llenra Ha
OBaa CTy/AHMja € Ja u3BeJe peBu3nja u TenedoHcka aH-
KeTa 3a JIa ce OAPENH Jad ce MPIMEHYBa CEKyHIapHa
IpeBeHIINja Ha KPEeBKUTE (PPAKTypH O] OPTOIEACKUTE
xupyp3u. VMcTpaxyBameTo € U3BEJCHO Ha YHHBEP3HU-
TeTCcKaTa KIIMHKKA 3a opTorencku 6onectu-Cromje.
Marepujaa. BkynHo 0e3 ucnenyBanu 270 maiueHTH
CO XHPYPIIKHA TPETHpaHa KPEeBKa CKPIICHHUIIA HA KOJIKOT
(124 maxu 1 146 sxenn, Ha BozpacT ox 60 10 89 romumm).
Metoau. CripoBezieHa Oellle PETPOCIIEKTHBHA PEBH3H]ja
Ha TEMIEpaTypHUTE JIUCTH, KAKO U OTIIYCHUTE JINCTH Ha
OBHE TMAIlUCHTH 3a TIEPUOJIOT jaHyapu-aekemBpu 2017
roguHa. CieqHara romuHa (BO TIEPHOJOT O jYHH IO
nexemBpH, 2018 roauna) Gere u3BeneHa TenedoHCcKa-
Ta aHKeTa Kaj cute namueHTH. O] OTIYCHUTE JIUCTHU Ce
Jo3HaBa jeka 13% no0wiie mpernopaka 3a CyIIeMEHT
Ha KaJllUyM W BUTaMHH /| O] OPTONEICKH XUPYPT.
Bucdocdonatna Tepanuja e npenopavana kaj 6% oj
MANMEHTUTE BO OTITyCHUTE JIKCTU. TenedoHckara aHkeTa
mokaka Jeka of 270 manmueHTH, IIeCT MECeHu II0
CKpIIEHHIIaTa Ha KOJKOT, mournHaine 11 manuentu. Of
octaHarure 259 nmanmentn, 12 ce 3700MiI€ co ciieaHa
¢parmwiHa ckpmennna. CylieMeHTapHa Tepariija, MecT
MeCelM 10 CKpLIEHUIIaTa Ha KOJIKOT, pumaar 12% on
manueHTute, a oOucdocdonarHa Tepanmja camo 9%.
JEKCA cken e nampaBeH kaj 3% OI NHalUCHTHUTE.
Juckycuja. CucteMuTe co HAMEHCKH MOCT(PAaKTypeH
KOOPIMHATOP BO IIEHTAPOT ja TpaHchopMHUpale mocT-
(pakTypHaTa Teparmja Kaj OCTeOnopo3ara, mTo pe3yl-
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THpa CO CUTHH(HMKAHTHO HaMaJyBame Ha pedpakTypu
W OTpOMHa 3allTe/a.

3akaydok. CMeTaMe Jieka OBOj MOJIEN MOXeE Ja ce
MPUMEHH CO YCIIeX W BO HAIIMOT 37[PaBCTBEH CHUCTEM.
Cexkaxko, Toa ke Oapa 6mucka copaboTka Mely 31paBs-
CTBEHHTE PaOOTHHIH U 3/[PaBCTBEHUTE BJIACTH.

Kuryann 360poBu: octeoriopo3a, ceKyHIapHa TIpeBEHIH]a,
(bpakTypa Ha KpIUIHBOCT

Introduction

Osteoporosis is a disease characterized by low bone mass
and deterioration in the microarchitecture of bone tissue,
leading to an increased risk of fracture [1]. Osteopo-
rosis occurs when the bone mass decreases more quickly
than the body can replace it, leading to a net loss of
bone strength. As a result, the skeleton becomes fragile,
so that even a slight bump or fall can lead to a fragility
fracture [1]. These fractures, also referred to as low or
minimal trauma fractures, usually occur as a result of a
fall from standing height. Fragility fractures are common;
1 in 2 women over 50 years of age will suffer one, as
will 1 in 5 men [2]. Globally, during the year 2000, there
were an estimated 9 million new fragility fractures, of
which 1.6 million were at the hip. Hip fractures are
associated with a higher risk of death-20% of those
who suffer a hip fracture die within 6 months after the
fracture [3]. Patients who have sustained previous fra-
gility fractures are at an increased risk of future secon-
dary fractures [4,5]. Science has provided us with a
broad spectrum of effective pharmacological agents to
reduce the risk of future fractures [6]. These medicines
have been shown to reduce fracture rates amongst indi-
viduals with and without fracture history, and even
amongst those that have already suffered multiple frac-
tures [6-8]. For patients presenting with fragility fractures
there is an opportunity for secondary fracture prevention.
Orthopaedic surgeons are often the first and only phy-
sicians to see these fracture patients; hence, they have
an important role in the secondary prevention of
fragility fractures [9,10].

The aim of this study was to carry out an audit and
telephone survey to determine whether secondary pre-
vention of fragility fractures is being implemented by
orthopaedic surgeons in the case of patients admitted
with hip fracture to an orthopaedic clinic.

Material and methods

The survey was performed at the University Clinic for
Orthopaedic Surgery in Skopje. Patients were selected
based on the clinical history for fragility hip fracture.
A total of 270 patients treated surgically for hip fra-
gility fracture (124 males and 146 females, aged 60-
89) were investigated. A retrospective audit of drug charts

and discharge summary of these patients for the period
January 2017- December 2017 was performed. Analysis
of drug charts was performed to find out whether these
patients were started on treatment in the form of cal-
cium and vitamin D3 for osteoporosis. In the discharge
summary we were looking for surgeons’ recommend-
dations regarding calcium and Vitamin D3, DXA scan
referral and/or bisphosphonate therapy. In the year 2018
(from June to December) a telephone survey was per-
formed among all patients.

Table 1. Questionnaire used for patient interview after hip
fracture

Is there a subsequent fracture?

Do you receive supplement therapy (calcium and vitamin D)?
Do you receive bisphosphonate therapy?

Have you undergone DXA scan after the hip fracture?
Was there a prior fracture?

They were all interviewed with a specially designed ques-
tionnaire approximately 6 months after surgery (Table 1).
A statistical analysis was performed on all data and the
results of the audit and telephone survey.

Results

Of the examined 270 patient’s records, according to
the drug charts only 27 patients (10%) were treated
with calcium and vitamin D supplement, including
patients who were already on calcium and vitamin D.
The discharge summaries showed that further 13% of
the patients received recommendation for calcium and
vitamin D supplement by an orthopaedic surgeon. Bis-
phosphonate therapy was recommended for 6% of the
patients in the discharge summary.

The telephone survey showed that of the 270 patients,
11 patients died 6 months after the hip fracture. Of the
remaining 259 patients, 12 patients suffered further fra-
gility fracture (3 hip fracture, 2 wrist fracture, 7 verteb-
ral fracture). Six months after the hip fracture, supple-
ment therapy are receiving 12% of the patients, and
bisphosphonate therapy 9% of the patients. DXA scan
was performed in 3% of the patients. In 23% of the
patients there was prior fragility fracture.

Discussion

Harrington described osteoporosis care of fragility
fracture patients as “...a Bermuda Triangle comprised
of orthopaedic surgeons, primary care physicians and
osteoporosis experts, into which the fracture patient
disappears” [6]. There is a significant care gap between
the first fragility fracture and secondary fractures [11-
13]. Osteoporosis treatment of fracture patients can re-
duce the overall incidence of hip fracture by 20-25%
[14,15]. Regrettably, by missing the opportunity to res-
pond to the first fracture, healthcare systems around
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the world are failing to prevent the second and sub-
sequent fractures. Numerous audits of secondary preven-
tion show that the majority of fragility fracture patients
never learn about the underlying cause of their fracture,
or receive treatment to prevent it from happening again.
Two meta-analyses concluded that a prior fracture at
any skeletal site is associated with a doubling of future
fracture risk [16,17]. Thus, fracture begets fracture.
Our results show that, if left to the orthopaedic surgeon,
most of the patients would not undergo a DXA scan,
and only small percentage would receive recommenda-
tions for supplement and/or bisphosphonate therapy.
This may be due to the healthcare system organization
which convinces the surgeon that further investigation
for osteoporosis and supplement and /or bisphosphonate
therapy will be recommended and prescribed to the pa-
tient by the primary care physician. The primary care
physician, on the other hand, is convinced that since
this therapy is not recommended by the surgeon, there is
no need for further investigation or osteoporosis therapy.
All patients who have suffered a fragility fracture
should undergo a comprehensive clinical assessment
for osteoporosis. In 2011, the Fracture Working Group
of the Committee of Scientific Advisors of the
International Osteoporosis Foundation (IOF) published
a position paper on coordinator-based systems for
secondary prevention in fragility fracture patients [2].
The paper consolidated knowledge of the develop-
ment, effectiveness and common factors that underpin
successful clinical systems designed to close the se-
condary fracture prevention care gap. A systematic
literature review found that two thirds of such systems
employed a dedicated coordinator who acts as the link
between the orthopaedic team, the osteoporosis and
falls services, the patient and the primary care physic-
cian. Exemplar service models have been referred to as
‘Fracture Liaison Services’, ‘Osteoporosis Coordinator
Programs’ or ‘Care Manager Programs’ [16,18-20].
Orthopaedic surgeons need be more pro-active in high-
lighting at-risk patients and inform the primary care
physician of the need to prevent further fractures. Ho-
wever, the presence of a coordinator would facilitate
this process and make it more successful.

Conclusion

For half of hip fracture patients, their hip fracture will
be their first clinically apparent fracture. These indivi-
duals are at high risk of a second hip fracture. Accordi-
ngly, secondary prevention must be routine care for
hip fracture patients. Innovators in many countries have
tackled this healthcare delivery challenge and created
systems that close the current care gap. Systems with a
dedicated post-fracture coordinator at their heart have
transformed post-fracture osteoporosis care, resulting
in significantly lower re-fracture rates and enormous
cost savings. We feel that this model can be implemented

with success in our healthcare system. Of course, this
will ask for close collaboration between the medical
professionals and the health policy makers.

Conflict of interest statement. None declared.
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INTRACAPSULAR FEMORAL NECK FRACTURES IN YOUNG ADULTS AND GARDEN INDEX

HUHTPAAPTUKYJAPHU CKPIIEHUIIM HA BPATOT HA BYTHATA KOCKA KAJ MJIAJIA
IHOIYJALMNJA: BPEJHOCTA HA TTAPAEHOBHUOT UHIAEKC

Aleksandar Saveski, and Teodora Todorova

University Clinic for Traumatology, Orthopedic Diseases, Anesthesiology, Resuscitation and Intensive Care and

Emergency Center, Skopje, Republic of North Macedonia

Abstract

Introduction. Intracapsular femoral neck fractures in
the young population are rare and difficult injuries to
be treated. Surgical management with osteosynthesis
represents an imperative for their treatment. Femoral
neck fractures in the young population are associated
with a high percentage of complications such as osteo-
necrosis and non-union. The percentage of these com-
plications in the literature ranges from 12 to 86%. Sur-
gery to rescue the femoral head, such as a valgisation os-
teotomy, does not work best. Arthroplasty surgical pro-
cedures, on the other hand, are not the ideal choice in the
treatment of young people seeking high levels of activity.
Aim. The primary objective of this study was to deter-
mine the quality of life through the SF-36 score sys-
tem up to 1 year after injury. A secondary objective of
this retrospective study was to determine the compli-
cations that occurred after surgical treatment of these
fractures treated with closed (most commonly) or open
repositioning with internal fixation and determining
the risk factors that led to these complications (avas-
cular necrosis).

Methods. This was a retrospective study. It was con-
ducted at the University Clinic for TOARILUC, invol-
ving 56 patients aged 33-55 years who were treated sur-
gically. The SF-36 score was used to determine patients”
quality of life. Patients were divided into two groups
depending on the type of fracture: group 1 undisplaced
(Garden 1 and 2) and displaced group 2 (Garden 3 and 4).

Results. The results of this study in the first group 1
(undisplaced) showed that quality of life in patients
with intracapsular femoral neck fracture after closed
repositioning and screw fixation showed good results
and similar to those of the general population. Their
physical health (PCS) was 53.2, while their physical
health was 49.8. In the group of displaced Garden 3
and 4 fractures the results showed lower quality of life

Correspondence to: Saveski Aleksandar, University Clinic for
Traumatology, Orthopedic Diseases, Anesthesiology, Resuscitation and
Intensive Care and Emergency Center, 1000 Skopje, R. N. Macedonia;
E-mail: saveskialek@yahoo.com

values, especially in 6 patients where GAI was unsatis-
factory. Their mental and physical health were lower
than in the first group PCS 49.2 MCS 47.5. In 2 of them
there was screws breaking and in 1 patient pseudoarthro-
sis, and conversion to total endoprosthesis was made.
Conclusion. Results from the first group (undisplaced
Garden 1 and 2) with a good Garden Index showed a
better quality of life for both mental and physical
health as measured by the SF-36 score. The results
were almost identical to those of the healthy population.
In this group, complications for one year of follow-up,
such as non-union and avascular necrosis, were not
observed. In these patients, anatomic repositioning and
internal fixation with cannulated screws showed good
healing and return to daily activities. This technique
has proven to be the most appropriate surgical treat-
ment for this type of patients and fractures.

The second group of displaced Garden 3 and 4 frac-
tures showed slightly worse results with lower SF scores
for both mental and physical health. The complications
that have occurred are correlated with the achieved
repositioning of the GAI index. Therefore, the surgeon
should strive to achieve as much as possible the normal
values of the GAI index.

Keywords: Garden index, SF-36 score

Ancrpakr

Bosen. MHTpaapTuKyIapHUTE CKPILEHULIUTE HA BPATOT
Ha OyTHaTa KOCKa C€ PEeTKHM M HUBHUTE KOMIUIMKALUU
ce 100po MOKYMEHTHpaHH. XHPYPIIKHOT TPETMaH CO
MHTEpHa (UKCaIyja MpeTcTaByBa IeHepaeH KOHCEH3YC,
KaKO Kaj Hac, Taka U IIUPyM CBETOT. OpakTypute Ha
BparoT Ha (eMypoT Kaj MIiajaTa MOIyJlandja ce
MOBP3aHU CO BUCOK MPOICHT KOMIUTMKAIINHU, KaKo IITO
ce: OCTEOHEKpo3a M He3apacHyBame. IIpomeHTOT Ha
OBHME KOMILUTUKALMK BO JIUTEpaTypaTa ce ABMXKHU o 12
Jo 86 mporieHTy. Peonepanuute, Kou ce mpasar 3a cra-
CyBamC Ha Ii1aBaTa Ha (eMypoT, Kako IITO € BaJru3a-
IFICKa OCTEOTOMMja, HE JaBaaT HajaoOpW pe3yiTaTH.
APTpOIIIaCTUYHUTE XUPYPLIKH HPOLEAYPH, O ApYyTra
CTpaHa, He ce HaealeH M300p KaKo IpuUMapHa Ipo-
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Heaypa BO TPETMaHOT Ha MJIaUTE, KOU OapaaT BUCOKO
HUBO Ha aKTHBHOCT.

Hen. IIpumaprara men Ha oBaa cryndja Oemie ga ce
Ozpeny KBAIMTETOT Ha JKMBOT npeky SF-36 GomoBHHOT
30Mp /0 eqHa roanHa oX nospenata. CexyHmapHa meln
Ha OBaa PETPOCIIEKTHBHA CTy/Mja Oelie 1a ce oapenat
KOMILUTHKAIMUTe, KOM HACTaHaje II0 XHPYPUIKUOT
TPETMaH Ha OBUE CKPIICHUIIH, JCKYBaHH CO 3aTBOPCHA
(HajuecTo) WK CO OTBOPEHA PEIMO3HIIHMja CO BHATpPEII-
Ha uKcalyja ¥ HHTepHa (GUKCAIHja U OJIpelyBamke Ha
pHu3HUK (HaKTOPUTE, KOU JIOBENE IO OBUEC KOMIUTUKAIMU
(aBackynapHa HEKpO3a U He3apacCHYBambE)

Meroau. Ctynujata e ol pEeTPOCIIEKTHBEH KapakTep,
Taa Oelle cIipoBeieHa HA YHUBEP3UTETCKaTa KIMHUKA
3a TOAPUJIVL], a Bo Hea Oea BKIy4YeHU BKYIHO 56
MAIMEeHTH Ha Bo3pacT of 33 10 55 TouHu, KOUITO Oea
XHPYPIUIKH TPETUPAHU. 3a OAPEIyBalhe Ha KBATUTETOT
Ha JKUBOT HA MAaI[EHTHTE Oellle KOPUCTEH OOTOBHUOT
30up SF-36. [TanmenTute Oea MoIeIeH! BO JIBE TPYIIH,
BO 3aBHCHOCT O] THIIOT Ha CKpIICHHUIIATa, U TOA IPyIa
1-wemucnormpanu (Garden 1 u 2), U IuciIonUpaHU-
rpyma 2 (Garden 3 u 4).

Pesyararu. Pesynrature on oBaa cTyauja BO IpBara
rpyna 1 (HemuCIoIupant), MOKakaa Jieka KBAJIMTETOT Ha
KUBOT Kaj IAllUCHTUTE CO WHTpAKalrcyjJapHa CKpIIe-
HUIIA Ha BPaTOT Ha OyTHATa KOCKA 10 3aTBOPEHA PEIo-
3unyja 1 $ukcanyuja co mpadoBu Mokaxkaa J00pu pe-
3yNTaTH M CIMYHH CO THE Of OMNINTAaTa MOIyJAIHja.
Husnoto ¢umsmuko 3mpasje (PCS) usnecysamre 53.2,
J0Jleka HUBHOTO (pM3MUKO 31paBje m3Hecysaiie 49.8.
Bo rpynara-mucnonupanu ckprenunu [apren 3 u 4
pe3yNTaTUTE MOKa)Kaa MMOHUCKU BPEIHOCTH Ha KBaJH-
TET Ha )KUBOT, 0COOEHO Kaj IIeCT MAIMeHTH, KaJie IITO
GAI OGeme ne3amoBonuTeneH. HUBHOTO MEHTATHO H
(u3ruKo 37paBje Oellle MOHUCKO 3a pasiivKa OJ] IpBaTta
rpyma PCS 49.2 MCS 47.5. Kaj aBe o HUB ce jaBU
Je3uHcepanyja (Kpuieme Ha mpadoBUTE), a Kaj elleH
MAIMEeHT TICeBI0apTpo3a 1 Oellle HalpaBeHa KOHBEP3Hja
BO TOTAJTHA €HAOIPOTE3A.

3akuy4ok. Pesynrature o mpeata rpyna (HEIUCTIOIM-
pauu Garden 1 u 2) co no6ap I'apieHOB MHIEKC ITOKaKaa
mogo0ap KBAUTET Ha JKUBOT, KAKO MEHTAIHO, TaKa U
¢u3nuKko 3apasje, MmepeHo mo SF-36 6010BHHOT 30Hp.
Pesyntarute, Oea pedncu UICHTHYHH, KaKO Kaj 3/pa-
BaTa momynanuja. Bo oBaa rpyma KOMIUTMKAIIMUTE 32
clielielbe BO TEKOT Ha e[JHa TOJIMHA, KaKO He3apacHy-
Bam¢ M aBaCKyJapHa HEKpo3a, He ce 3abenexanu. Kaj
OBHE TTAIMCHTH aHATOMCKATA PETIIO3UIIHja M HHTepHATa
¢duKcanyja co KaHyTUpaHU MIpaoBU MOKakaa 100po
3apacHyBame W BpaKkame Ha IMalMeHTUTE BO CEKOj-
JHEBHUTE aKTUBHOCTHU. 3a OBaa IpyIma, Taa TEXHHUKA Ce
MOKaXka KaKO HajalleKBAaTCH XUPYPIIKA TPETMaH Kaj
BAaKBHUOT THUII MIAIUCHTH U CKPIICHUIIHN.

Bo Bropara rpyma aucnonppanu ckpienuiu Garden
3 ¥ 4 moKa)kaa HEMITO MOJIOMIX PE3YJTATH CO TOHUCKH
BpenHOCTH Ha SF-30UpOT, KaKo 32 MEHTATHOTO, TaKa
3a (PU3MUKOTO 371paBje. KoMIumkammure mrTo ce ciydnja

ce BO KopeJalyja co MoCTHrHaTaTa penosunuja Ha GAl
HHJEKCOT. 3apajiy Toa, XUpypror tpeba aa ce cTpeMu
Jla TH TIOCTHTHE, KOJIKY € BO MOXHOCT, HOpPMaJIHUTE
BpenHoct Ha GAluHmeKcoT.

Kuayuynu 360poBu: ['apneHos ungekc, SF-36

Introduction

Intracapsular femoral neck fractures in the young
population are difficult injuries to be treated [1,2]. A
large number of studies have demonstrated that the
complications such as aseptic necrosis of the femoral
head and non-union (psudoarthrosis) are found in about
20-30% of cases [3-5]. Undisplaced fractures (Garden
1 and 2) [6] are successfully healed, whereas displaced
Garden 3 and 4 are associated with a large number of
complications. Many studies have reported good results
with early internal fixation [1,6,7]. Others have debated
on the issue of open reposition under direct vision of
the reposition. A large number of authors [8] suggest
closed reposition with internal fixation as a method of
choice since it is minimally invasive, requires shorter
time for its performance and is associated with less
blood loss. Upadhyay et al. [9] showed that radiographic
poor reposition is associated with a larger percentage
of non-union of these fractures. Liporace et al. [10] pre-
sented several treatment variations that play a role in
the final outcome, including the fixation time (early
versus routine), method of reposition (open versus
closed) and choice of the implants (cannulated screws
versus dynamic screw-DS).

The primary aim of this study was to determine the
quality of life in young adults with femoral neck frac-
ture treated with reposition and fixation at the Univer-
sity Clinic for Traumatology, Orthopedic Diseases,
Anesthesiology, Resuscitation and Intensive Care and
Emergency Center. The secondary aim of this study
was to detect the risk factors that have influence on the
complications such as: avascular necrosis, failure of
the osteosyntheric material and non-union as the most
common postoperative complications in young patients
with femoral neck fractures.

Material and method

A retrospective study comprising 56 patients with
femoral neck fractures at the age of 30-55 years was
conducted at the University Clinic of Thoracic Surgery,
Faculty of Medicine, Ss Cyril and Methodius University
in Skopje. Patients were divided into two groups depen-
ding on the dislocation of the fracture: group 1 of
undisplaced fractures (Garden 1 and 2) and group 2 of
displaced fractures (Garden 3 and 4). Garden classifica-
tion was used as the most widely accepted and cited
classification in our country and worldwide.
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Fig. 1. Garden classification: Type 1 incomplete, impacted fracture;
Type 2 complete fracture without displacement; Type 3 complete
fracture with displacement; Type 4 displaced fracture withshortening

Diagnosis was made in each patient according to the
following diagnostic protocol: clinical signs, physical
status and radiographic evaluation including
radiography of the pelvis with both hips and

Fig. 2. Garden alignment index

of the diaphysis with the femoral neck has to be 160-
180 degrees, and in profile 180 degrees. The quality of
reposition based on Garden alignment index was defined
using the criterion described in three groups: type 1-
excellent reposition in both planes, type 2-accepted repo-
sition in one view and type 3-unaccepted reposition in
both views. If closed anatomic reposition was not an
option, then the capsule was opened and closed repo-
sition under direct vision was made. As soon as anato-
mic reposition was accomplished, screw placement was
done as follows: the first screw was the supporting one
in the internal-caudal position to prevent varus position,
and the second screw provided fixation from dorsal to
medial. This is the critical zone of head stabilization in
the sagittal plane. The third screw was positioned cranial
ventral against the second one. Compression is guaran-
teed only if the screws are positioned parallel between
themselves.-

radiography of the injured hip in two planes-AP and
profile. If patients did not have all secure and insecure
signs of fracture, and if it was not possible to see the
fracture with radiography, then they underwent
computed tomography for more detailed evaluation
and for diminishing the possibility of fracture to be
overlooked. Also, Garden’s alignment index was
preoperatively determined in each patient.

All patients were surgically treated under the same
conditions.  Spinal  anesthesia  was  usually
administered, and the patient was in a supine position
on a traction chair. Traction and rotation were made
for reposition controlled by x-ray fluoroscopy.
Roentgenoscopy was used for fracture classification
and for evaluation of the accomplished reposition.

The grade of reposition was defined according to
Garden alignment index (GAI) in two views — AP and
profile (Figure 2).

Garden alignment index presents in fact assessment of
the position of fractured and repositioned fragments of
the hip shown on the x-ray in two views: anterio-poste-
rior and profile. After reposition in AP, the normal angle

-

Fig. 3. Position of the screws in APand profile

The surgery lasted between 30 to 80 minutes, and hospi-

talization from 3 to 7 days. The follow-up period of
each patient was in the first 6 weeks, at 6 months and
at 12 months. The quality of life was evaluated with
SF-36 score, which is a multi-item scale consisting of
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8 elements, having in mind both the physical and mental
health of the patient that is of extreme importance in
this type of injured people. Concepts included in the SF
score are aimed at assessment of: 1. Physical functioning,
2. Social activities, 3. Physical health problems, 4. Bodily
pain, 5. General mental health, 6. Emotional problems,
7. Vitality and 8. General health perceptions.

Results

This study comprised 56 patients, of whom 32 males
and 24 females. The major mechanism of injury in all
included patients was higher energy force, and majority
of patients were aged up to 55 years. Patients with ini-
tial or advanced osteoporosis and metabolic diseases

were excluded from the study. According to the type
of the fracture, 39 were undisplaced, and 17 displaced.
Regarding the preoperative reposition, an excellent
one was achieved in 40 patients (Garden index in both
planes-AP 170, profile 180 degrees), and acceptable
reposition in 10 patients (small Garden index variations),
whereas unsatisfactory reposition with larger Garden
index variations in 6 patients. Patients stayed in the
hospital for 3 to 7 days.

In forty patients excellent reposition according to Garden
index was achieved with small variations in the antero-
posterior plane: 170+5.6 degrees and profile: 180+4.2
degree. Patients from this group showed the best score
in the mental and physical health measured by SF-36.

Table 1. Distribution of patients according to the fracture type and preoperative

reposition
Gender Males 32 Physical and mental
Females 24 health

Fracture type undisplaced 39 PCS 53.2 MCS 49.8
displaced 17 PCS 49.2 MCS 47.5

Quality of excellent 40 PCS 55.8 MCS 51.2

preoperative good 10 PCS52.9 MCS 50.3

reposition unsatisfactory 06 PCS 46.8 MCS 45.2

Posterior 8 patients

communication

Days

A good preoperative reposition was achieved in 10 pa-
tients along with good Garden index-AP 160+8.3 degrees
and profile 165+7.4. This group had poorer results regar-
ding physical and mental health the first group. Due to
bad reposition in one patient, there was failure of the
osteosynthetic material and total endoprosthesis was
implanted in this patient.

Closed reposition was not possible to be made in the
third group of patients, and hence in 3 of 6 patients
capsulotomy and open reposition was performed. The
results of the mental and physical health were the worst
in this group of patients. Two patients experienced non-
union and one patient had aseptic necrosis of the femo-
ral head. Surgical intervention was realized 4 days after
admission to hospital. All of these 3 patients are candi-
dates for total endoprosthesis.

Discussion

The results obtained in this study have clearly demon-
strated that the quality of life in the first group of pa-
tients with femoral neck fractures (Garden 1 and 2) sur-
gically treated with anatomic reposition and internal fixa-
tion with cannulated screws were similar to the results
obtained in the healthy population. Also, a satisfactory
healing with high PCS (53.2) and MCS (49.8) was
achieved in all patients. These results speak in favor of
the surgical treatment indicated in undisplaced fractures
in order to retain the anatomic condition and keep the

fragments in proper contact, which, on the other hand,
provides rapid return to daily activities, early mobility
and solid healing. Therefore, this type of surgical approach
has been estimated as the most adequate since it yields
excellent results and avoids complications (avascular
necrosis and non-union).

In 80% of patients from the second group (displaced
Garden 3 and 4 fractures) anatomic reposition and solid
fixation was achieved resulting in good scores at PCS
(49.245.2) and MCS (47.5+4.2). However, in this group
the following complications were registered: non-union
in 4 patients with PCS 39+4.7 and MCS 42+5.2, malu-
nion with PCS 39+4.7 and MCS 44.4+5.6, and osteonec-
rosis withPCS 42.2+8.2 and MCS 52.8+6.2.

Worse results regarding the physical health against
mental health were registered in these patients. Similar
results have been presented and described by Gerard P.
Slobogen during his two-year follow-up of injured pa-
tients [4]. Collinge et al. found a lower SF-36 score in
patients with higher percentage of complications (osteo-
necrosis and non-union) [11]. The correlation of osteonec-
rosis and non-union with the poorer quality of life pre-
sented with SF lower score has been described by several
authors [4,7]. Their results showed that lower SF-36
score was associated with post-fixation complications.

The results presented in this studyhave confirmed the
prognostic factors identified by other authors [11-13].
Displaced fractures inadequately repositioned at least
in one projection are the cause of bad outcome. Dis-
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placed Garden 3 and 4 fractures have shown lower
PCS SF-36 due to the complications that developed (non-
union and avascular necrosis). The association between
radiographic reposition and fracture malposition with
the poor fracture healing has been described by many
authors [9,11]. In the series presented by Colanger the
fracture displacement was associated with the incidence
of avascular necrosis and degree of the femoral head
necrosis in young adults [11]. Upadhay et al. published
their radiographic criteria for prevention of non-union
of femoral fracture [9]. The results of this study revealed
different effect at PCS and MCS of these factors at the
SC-36 scale. Worse results were observed at PCS than
at MCS. This difference was registered in patients who
developed complications such as non-union and avas-
cular necrosis.

Conclusion

The results obtained in this study have shown better
quality of life (both, physical and mental) measured
with SF-36 score. The results were equal to those found
in the healthy population; there were no complications
such as non-union and avascular necrosis of the femo-
ral head.

Closed anatomic reposition and stable internal fixation
with cannulated screws resulted in excellent healing and
return to normal everyday activities. Thus, this treat-
ment is recommended as the most adequate surgical
option for femoral neck fractures.

On the other hand, the results obtained for the displaced
femoral neck fractures showed good results in both,
physical and mental health in a larger number of pa-
tients, but with lower SF-36 score.

In this group of patients the following complications
were registered: non-union, failure of the osteosynthetic
material and aseptic necrosis of the femoral head. A total
uncemented endoprosthesis was implanted in all patients.

Conflict of interest statement. None declared.
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Abstract

Aim. The objective of the actual study was to determine
the predictive value of burnout for the occurrence of
subjective musculoskeletal complaints in surgical health
professionals (HPs).

Methods. A cross-sectional study analyzing different
profiles of surgical HPs (30 surgeons, 30 surgical
nurses, 30 physicians (non-surgeons), 30 non-surgical
nurses, and 30 administrative and technical workers).
Burnout was assessed by the Maslach Burnout Inventory.
Hospital Experience Scale was applied for the assess-
ment of job demands. Determination of predictive value
of different factors for the occurrence of subjective
musculoskeletal complaints included testing of various
models of logistic regression.

Results. Participants with high/medium emotional ex-
haustion morefrequently complained about back pain
(46.2% vs. 22%; »*=8.97; p=0.003) and lower limb pain
(30.8% vs. 15.3%:; x*=4.64; p=0.031) compared to parti-
cipants with low emotional exhaustion. Participants with
burnout compared to those who didnot have this syn-
drome, more frequently complained about back pain
(54.5% vs. 29.2%: ¥*=8.57; p=0.003) and upper limb pain
(20.5% vs. 3.8%; »°=10.93; p=0.001). The occurrence of
back pain was predicted by physical demands (exp b=2.27,
95%CIl 1.06-4.87, p<0.05) and emotional exhaustion (exp
b=1.06, 95%CI 1.02-1.09, p<0.01) and the occurrence
of upper limb pain by physical demands (exp b=4.31,
95%CI 1.3-14.26, p<0.05) and depersonalization (exp
b=1.18, 95%CI 1.08-1.29, p<0.001).

Conclusion. Both job demands and burnout predict the
occurrence of subjective musculoskeletal complaints.
Adequate management of job demands can lead to pre-
vention of burnout and musculoskeletal complaints in
surgical HPs.

Correspondence to:  Dragan Mijakoski, Institute of Occupational
Health of RNM-Skopje, 1000 Skopje, R. N. Macedonia; E-mail:
dmijakoski@yahoo.com

Keywords: burnout, job demands, musculoskeletal,
surgery, health professionals

Arncrpakr

Hen. Ilenta Ha oBaa cTynuja € Ja ce YTBPIH MPEIUK-
THBHATa BPEHOCT HA CHHIPOMOT Ha COTOpYBame 3a
IojaBa Ha CyOjeKTHBHHM MYCKYJIO-CKEJICTHH TErOOH Kaj
3apaBcTBeHUTe paboTHUIM (3P) o1 XupypIikaTa JejHOCT.
Metoau. Ctynuja Ha Ipecek, Koja T aHaJIu3Hupa pas-
nuaHuTe podmiy Ha 3P ox xupypmkara aejHoct (30
xupyp3u, 30 uactpymentapku, 30 TOKTOpH, KOU HE ce
XUpyp3H, 30 MEOULIMHCKYU CECTPU, KOU HE C€ UHCTPYMEH-
Tapku U 30 agMHUHUCTpAaTHBHU paboTHHIN). CHHOpO-
MOT Ha COropyBame € aHanm3upaH co Maslach Burnout
Inventory. Ilpamannuxor Hospital Experience Scale e
ynoTpeOeH 3a MpoleHKa Ha OapamaTa Ha pabOTHOTO
MecTo. OnmpenyBameTo Ha MPeIUKTHBHATA BPETHOCT HA
pasnuuHuTEe (aKTOPH 3a HACTaHyBame CYOjeKTHBHHU
MYCKYJIO-CKEJIETHH TeTOOM BKIYYH TECTUPamE Ha pas-
JMYHHA MOJETH Ha JOTUCTHIKA PETpecHja.

Pesynraru. VcnuraHumnure co BHCOKa/cpeqHa e€Mo-
[IMOHAJIHA UCILIPIIEHOCT TI0YECTO Ce JKajiaT Ha OoJIKa BO
p6oT (46,2% cnpema 22%; 1°=8,97; p=0,003) n xomHuTe
excrpemurern (30,8% cnpema 15,3%; 5°=4,64; p=0,031),
BO criopeda co MCIUTaHULIUTE CO HUCKA €MOLIMOHA-
Ha UCLPIEHOCT. VCrUTaHUIIMTE CO CUHAPOM Ha COTo-
pyBame, Bo cropenba cO MCIHTAHUIUTE, KOW IO He-
MaaT OBOj CHHAPOM, IOYECTO Ce KajaT Ha 0OoJKa BO
rp6ort (54,5% cnpema 29,2%; X2:8,57; p=0,003) u pare-
Te (20,5% cnpema 3,8%; 1°=10,93; p=0,001). Iojasa-
Ta Ha 0oJika BO rpOOT € ycioBeHa o1 (pu3ndKuTe Oapa-
mBa Ha pabotHoTO MecTo (exp b=2,27; 95%CI 1,06-4,87;
p<0,05) u emormonanHara ucuprenoct (exp b=1,06;
95%CIl 1,02-1,09; p<0,01), a mojaBara Ha 6o1Ka BO pa-
nere o ¢usuukure Gapama (exp b=4,31; 95%ClI 1,3-
14,26; p<0,05) u HEraTUBHHUOT CTaB KOH paboTara (exp
b=1,18; 95%CI 1,08-1,29; p<0,001).

3akuy4ok. bapamara Ha pabOTHOTO MECTO U CHHIPOMOT
Ha COTropyBam<C MMaaT NpEANKTHUBHA BPEAHOCT BO HAC-
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TaHyBaWkETO CYOjeKTHMBHH MYCKYJO-CKEJICTHH TETOOH.
CooIBETHOTO clIpaByBame co OapamaTa Ha pabOTHOTO
MECTO MOXeE JIa ja IIPeBeHUpa 110jaBaTa Ha CHHIPOMOT
Ha COTOPYBamE M MYCKYIO-CKIETHUTE Teroou kaj 3P
BO XUPYpIIKaTa AEJHOCT.

Kay4yHu 360opoBu: CHHIPOM Ha COTOpYBame, Oaparma
Ha pPab0OTHOTO MECTO, MYCKYJO-CKEIETHH Tero0H,
XHPYpPrHja, 3APaBCTBEHH PAOOTHHUIIH

Introduction

Work-related or job stress can be defined as hazardous
physical or emotional response to job pressures and
demands that are present at the workplace and which
do not correspond to the knowledge, abilities, capaci-
ties and the needs of the worker [1,2]. On the other hand,
burnout syndrome is a psychological syndrome that
results from a prolonged response to chronic emotional
and interpersonal workplace stressors [3,4], such as
high job demands (physical, social, emotional, cognitive,
and organizational aspects of the work that require pro-
longed mental or physical efforts) and lack of resources,
resulting in withdrawal behavior (depersonalization) and
disengagement [5,6]. The three components of burnout
syndrome are emotional exhaustion, depersonalization,
and reduced personal accomplishment [1,2,7-9].
Scientific literature has shown that the core dimensions
of burnout are emotional exhaustion and depersonali-
zation, taking into consideration the evidence that the
last component (reduced personal accomplishment)
usually demonstrates much weaker correlations with
the other two dimensions.

The high job demands, working under pressure, prolon-
ged and/or unpredictable working hours, lack of control
over the working activities, lack of skills, reduced possi-
bilities for promotion at the workplace, organizational
factors, and low social support at work, make health-
care professionals (HPs) especially vulnerable to job
stress and characterize hospital settings as an ideal
environment for the development of distress, burnout
and psychosomatic problems, usually deteriorating the
quality of life and service provision [10-13]. Both job
stress and burnout, as a potentially pathogenic mecha-
nisms, can lead to negative health effects, including
psychological changes, such as emotional manifestations
(anxiety, depression, feelings of hopelessness), cognitive
problems (difficulties in learning new things or decision
making) and behavioral changes (negative attitudes to-
wards people, life, and work), but also somatic manifes-
tations, increasing the risk for cardiovascular mortality
and morbidity, development of malignant diseases and
development of musculoskeletal disorders (MSDs) [1,14,15].
MSDs are conditions that affect the muscles, nerves,
tendons, joints, cartilage, and spinal discs, and they are

associated with certain symptoms, such as pain, swelling,
stiffness, and tingling. The most common MSDs include:
carpal tunnel syndrome, muscle strains, sprains and tears,
lower back pain, and injuries. Work-related MSDs can
develop as a result of the factors from the working
environment, working conditions and/or by the work
performance, and if those factors persist at the work-

place, the MSDs can worsen over time [16,17].

The healthcare sector is one of the most affected with

an incidence of MSDs varying from 50% to 98%,

globally [18-21]. Among HPs, the majority of work-

related MSDs occur due to biomechanical exertion
caused by:

- Manual handling, lifting, and movement of patients
from beds or wheelchairs (the most commonly re-
ported trigger),

- Prolonged periods of sitting or standing with awk-
ward and static postures together with prolonged and
repetitive hand/finger movements (e.g., surgery) and

- Moving of equipment/heavy loads (e.g., pushing
heavy carts or beds) [16,22,23].

Apart from these, many studies emphasize the contri-
bution of psychosocial factors and job stress in the
development of MSDs. Work stressors have been pro-
ved to adversely affect workers’ health, quality of life,
and work performance, identifying them as important
risk factors for MSDs [24-27]. Due to the high inci-
dence, the MSDs are highly associated with absenteeism,
loss of productivity, as well as increased health care and
employers’ compensation costs, estimated to be over
$20 billion annually around the world [17,18]. Various
interventions exist in practice for the prevention of
work-related MSDs in HPs and they include: workers’
education programs, physical conditioning or exercise
programs, disability management, organizational policies,
and use of mechanical lifts or other patient transfer
equipment [28-32].
The actual study analyzes HPs working in a general
hospital in Skopje, Macedonia,providing health care to
the general population at a secondary and tertiary level.
Changes in the health care system in the RN Macedo-
nia in the recent years, together with social reforms
aimed at EU accession, have led to increased job de-
mands in hospital HPs. The main purpose of the present
study was to examine the associations between bur-
nout and its dimensions with the subjective musculo-
skeletal complaints in surgical HPs. More specifically,
the objective was to determine the predictive value of
burnout dimensions for the development of subjective
musculoskeletal complaints in surgical HPs. The other
objectives of the study were to detect differences bet-
ween study groups according to: demographic and job
characteristics, burnout dimensions, job demands, actual
health complaints (including subjective musculoske-
letal complaints).
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Methodology
Study population

The first group consisted of HPs directly involved in
surgical activities. Inclusion criteria for the first group
were: physicians-surgeons; nurses directly involved in
surgical activities (in the following text: surgical nurses).
Exclusion criteria forthe first group were: physicians
who were not surgeons; nurses who were not directly
involved in surgical activities; administrative workers;
respondents with pre-diagnosed mental illness.

The second group included HPs who were not direc-
tly involved in surgical activities. Inclusion criteria for
the second group were: physicians who were not sur-
geons and nurses who were not directly involved in sur-
gical activities. Exclusion criteria forthe second group
were: physicians-surgeons; surgical nurses; administrative
workers; respondents with pre-diagnosed mental illness.
The third group involved employees who were not
HPs (administrative and technical staff). Inclusion cri-
teria for the third group were administrative workers.
Exclusion criteria forthe third group wereHPs and res-
pondents with pre-diagnosed mental illness.

The first group consisted of 60 HPs directly involved
in surgical activities (30 physicians-surgeons and 30
surgical nurses). The second group included 60 HPs not
directly involved in surgical activities (30 physicians-
non-surgeons and 30 nurses who were not surgical
nurses). The third group consisted of 30 employees
who were not HPs (administrative and technical staff).

Assessment of demographic and job characteristics data

We used a specially designed “Demographic and Job
Characteristics Questionnaire” for the assessment of
demographic variables (age, gender, marital status, and
level of education) and job characteristics (work profile,
hospital tenure, unit tenure, type of employment contract,
working hours during the week, and night shifts work)
of the examined subjects. By the application of this
Questionnaire we identified the workplace stress fac-
tors related to job characteristics (work profile, hos-
pital tenure, unit tenure, working hours during the week,
and night shifts work), which, according to the WHO
classification of work-related stress factors [2], are
related to the following categories: physical workload
and pace of work; working hours; and the role in the
working organization. Additionally, to this Questionnaire,
we added questions for the assessment of the health sta-
tus of the participants, specially addressing subjecttive
complaints by MSDs as well as other health problems.

Assessment of burnout and job demands

Burnout was assessed using the Maslach Burnout In-
ventory (MBI) [9]. In this study, emotional exhaustion

(nine items) and depersonalisation (five items) subscales
were used, and measured with a 7-point Likert scale
(O=never to 6=every day). Emotional exhaustion refers
to the feelings of overwhelming exhaustion and depletion
of emotional resources. Depersonalization refers to the
feelings of frustration, anger, and cynicism. It repre-
sents interpersonal dimension of burnout and it is
described as an excessively detached response to other
people. Emotional exhaustion was assessed by ques-
tions, such as “I feel emotionally drained from my work”™
and “T feel burned out by my work™, and depersonali-
zation with questions, such as “I feel I treat some pa-
tients as if they were impersonal objects”. Responses
wereadded to form a score for each subscale, thus
giving each participant scores for the two components
of burnout. The higher the score in one dimension
means the higher level of burnout. The participants
with the score of emotional exhaustion equal to 27 or
higher and the score of depersonalization equal to 13
or higher were labelled as burntout.

Hospital Experience Scale (HES), which was construc-
ted and developed for the FP7 ORCAB Project (http://
orcab.web.auth.gr/) within the actual study, was applied
for the assessment of job demands. The items were
categorised into four subscales: physical workload (seven
items, e.g., “I am responsible for too many patients in
hospital rounds”), organisational (six items, e.g., “The
roles in my department are not clear/ambiguous”), emo-
tional (six items, e.g., “I have to deal with verbally abusive
patients”) and cognitive (five items, e.g., “I have to make
decisions when I don’t have all the information I
need”) job demands. Participants indicated their level
of agreement with the items on a 5-point Likert scale
(1=never to 5=always), and points for statements relating
to each of the job demands types were averaged to
derive the four types of job demands. The higher mean
score means the higher perceived level of particular
job demands type.

This cross-sectional study analyzed different profiles
of surgical HPs. The research was conducted in a ge-
neral hospital with different medical specialties. Respon-
dents were categorized into three groups according to
their job activities: whether they were HPs or they
worked as an administrative (or technical) staff and
whether HPs were directly involved in the surgical
activities or not.

With the defined study sample and the determined
methodology of the research, we obtained data about
the factors (job demands and burnout) that might in-
fluence the occurrence of subjective musculoskeletal
complaints in HPs directly involved in surgical active-
ties. The participation in the research was voluntarily
and anonymous and the participants were informed
about the study. The instrument of the survey was
distributed among the participants and it contained all
the questionnaires necessary for assessment of the
objectives of the study.
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In the actual study, the questionnaires were filled
immediately after the distribution, and not at home.
The instrument was distributed in envelopes in a hard
copy. The research was anonymous and the HPs were
informed about the aim of the study and how their data
wouldbe kept and used.

With the analysis for reliability used in the study for
the assessment of the internal consistency of the ques-
tionnaires, the following consistency coefficients (Cron-
bach alpha) were determined:

Questionnaire for the assessment of job demands:

- physical demands, Cronbach alpha = 0.736

- organizational demands, Cronbach alpha = 0.761
- emotional demands, Cronbach alpha = 0.738

- cognitive demands, Cronbach alpha = 0.736
Maslach Burnout Inventory:

- emotional exhaustion, Cronbach alpha = 0.913

- depersonalization, Cronbach alpha = 0.820

The Statistical Package for the Social Sciences (SPSS)

statistics (Chicago USA 2011, version 19) was used
for the statistical analyses. Continuous variables were
presented as mean values with standard deviation, and
the nominal variables as absolute numbers and percen-
tages. P values below 0.05 were considered as statis-
tically significant.

Results

The obtained data showed that within the analyzed
hospital the five groups of participants were not signi-
ficantly different according to age (about 40 years),
hospital and unit tenure, as well as the average number
of working hours during the week (slightly above 40
hours per week).

In Table 1 demographic characteristics of participants
(gender, marital status, and education) and job charac-
teristics (type of employment contract and night shifts
work) are shown.

Table 1. Demographic characteristics of participants (gender, marital status, and education) and job
characteristics (type of employment contract and night shifts work)

Characteristic Group n % ()g)
surgeons (N = 30) 16 53.3
other physicians (N = 30) 18 60
8\?2312:1) surgical nurses (N = 30) 26 86.7 (<2(§3 '(?021)
other nurses (N = 30) 28 93.3 :
administrative workers (N = 30) 26 86.7
surgeons (N = 30) 18 60
. other physicians (N = 30) 19 63.3
mzr;:?;ds)tatus surgical nurses (N = 30) 20 66.7 (04'29961)
other nurses (N = 30) 23 76.7 '
administrative workers (N = 30) 20 66.7
surgeons (N = 30) 30 100
Education other physicians (N = 30) 30 100 52 65
(universityeducation or  surgical nurses (N = 30) 13 43.3 (<0 '001)
higher) other nurses (N = 30) 14 46.7 '
administrative workers (N = 30) 17 56.7
surgeons (N = 30) 23 76.7
Type of employment other physicians (N = 30) 23 76.7 364
contract surgical nurses (N = 30) 25 83.3 © ;157)
(full-time contract) other nurses (N = 30) 26 86.7 '
administrative workers (N = 30) 24 80
surgeons (N = 30) 30 100
. other physicians (N = 30) 23 76.7
\r?l/gor:':( slt?i fits surgical nurses (N = 30) 23 76.7 ((Z)Sdég)
other nurses (N = 30) 22 73.3 '
administrative workers (N = 30) 9 30

As presented inTable 1, it was registered that:

- inthe groups of surgical nurses (86.7%) and other
nurses (93.3%), women were significantly more
frequent than in the groups of surgeons (53.3%)
and other physicians (60%), while in administrative
workers (86.7%) females were significantly more
often than in the surgeons group (;°=26.92; p<0.001),

- surgeons (100%) and other physicians (100%) had
significantly more often completed a universityor
higher education than surgical nurses (43.3%),

other nurses (46.7%) and administrative workers
(56.7%) (*=52.65; p<0.001),

- significantly less frequently administrative wor-
kers (30%) worked night shifts in comparison to
HPs (over 70%) (4* = 25.15; p=0,003).

The following table presents the average values of the

key variables of the survey within the total sample.

The above data and the methods for comparing mean

values (ANOVA and the Post Hoc procedures of

Gabriel and Games-Howell) showed that within the

total sample:
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Table 2. Average values of key variables within the total group of participants

Variable Mean sD We(l;)h F
Burnout Emotional [Exhgustion 21.35 13.12 /
Depersonalization 4.99 5.87
Physical 3.29 0.65
Job demands Organizational 2.58 0.83 45.23
Emotional 2.47 0.71 (<0.001)
Cognitive 2.84 0.76

- the mean value of physical job demands was sig-
nificantly higher than the average values of all
other job demands-organizational (mean diff.=0.72;
p<0.001), emotional (mean diff.=0.82; p<0.001)
and cognitive (mean diff.=0.45; p<0.001),

- the average value of cognitive job demands was
significantly higher than the mean values of orga-
nizational (mean diff.=0.26; p=0.017) and emotional
(mean diff.=0.37; p<0.001) job demands.

Medium or high level of emotional exhaustion was re-

gistered in 24(80%) surgeons, 24(80%) other physicians,

27(90%) surgical nurses, 14(46.7%) other nurses, and

2(6.7%) participantsfrom the administrative workers.

Data showed that significantly more surgeons (80%),

physicians who werenot surgeons (80%) and surgical

nurses (90%) had medium or high level of emotional
exhaustion (a sum of responses higher than 16) than

other nurses (46.7%). In all examined groups of HPs a

significantly higher frequency of participants with

medium or high level of emotional exhaustion was
registered in comparison to administrative workers

(6.7%) (* = 59.34; p<0.001).

Medium or high level of depersonalization was detec-

ted in 14(46.7%) surgeons, 13(43.3%) other physicians,

11(36.7%) surgical nurses, 5(16.7%) other nurses, and

in 2 (6.7%) administrative workers. It was noticed that

a significantly higher frequency of surgeons (46.7%),
other physicians (43.3%), and surgical nurses (36.7%)
hada medium or high level of depersonalization (a sum
of responses higher than 6) than other nurses (16.7%)
and administrative workers (6.7%) (*=17.46; p=0.002).
Burnout syndrome (for each of its two dimensions
detected high or medium level) was registered in 14
(46.7%) surgeons, 13(43.3%) other physicians, 11(36.7%)
surgical nurses, 5(16.7%) other nurses as well as in 1
(3.3%) administrative worker. These data have clearly
shown that significantly more surgeons (46.7%), other
physicians (43.3%), and surgical nurses (36.7%) had
burnout syndrome compared to other nurses (16.7%)
and administrative workers (3.3%) (°=20.07; p<0.001).
According to the Questionnaire data, actual health
complaints were registered in 17(56.7%) surgeons, 16
(53.3%) other physicians, 23(76.7%) surgical nurses, 7
(23.3%) other nursesand in 16(53.3%) administrative
workers. Accordingly, significantly smaller number of
other nurses (23.3%) had actual health complaints when
compared to the other groups of participants included
in the study (;°=17.49; p=0,002).

In the following table, the distribution of musculoske-
letal complaints that show significant differences bet-
ween different groups of participants is presented.

Table 3. Distribution of musculoskeletal complaints that show significant differences between different groups of

participants

MS complaints Group n % 2 )

surgeons 15 50
other physicians 9 30

Back pain surgicalnurses 15 50 12.34 (0.015)
other nurses 12 40
administrative workers 4 13.3
surgeons 5 16.7
other physicians 11 36.7

Shoulder and neck pain surgical nurses 15 50 10.29 (0.036)
other nurses 11 36.7
administrative workers 6 20
surgeons 1 3.3
other physicians 2 6.7

Upper limb pain surgical nurses 4 133 9.77 (0.044)
other nurses 6 20
administrative workers 0 0
surgeons 6 20
other physicians 7 23.3

Lower limb pain surgical nurses 12 40 10.62 (0.031)
other nurses 10 33.3
administrative workers 2 6.7
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The results presented in Table 3 show that:

- surgeons (50%), surgical nurses (50%) and other
nurses (40%) significantly more often complained
about back pain than administrative workers
(13.3%) (°=12.34; p=0.015),

- surgical nurses (50%) hadshoulder and neck
pain significantly more frequently than surgeons
(16.7%) and administrative workers (20%) (x*=
10.29; p=0.036),

- -upper limb pain was significantly more frequent
in other nurses (20%) than in surgeons (3.3%) and
administrative workers (0) (x*=9.77; p=0.044), and

- significantly more frequently surgical(40%) and
other nurses (33,3%) complainedonlower limb pain
in comparison to administrative workers (6.7%)
(x*=10.62; p=0.031).

Additionally, the data analysis indicated that participants

who demonstrated a high or medium level of emotional

exhaustion compared to participants with a low level
of emotional exhaustion, significantly morefrequently
complained about actual health problems (59.3% vs.

42.4%; ¥*=4.13; p=0.042), back pain (46.2% vs. 22%;

%*=8.97; p=0.003),and lower limb pain (30.8% vs. 15.3%;
»/=4.64; p=0.031). The participants with a high or medium
level of depersonalization compared to participants with
a low level of depersonalization significantly more
frequently complainedonback pain (51.1% vs. 30.5%;
%*=5.78; p=0.016),and upper limb pain (24.4% vs. 1.9%;
%*=20.22; p<0,001). The participants from the ana-
lyzed hospital that had burnout syndrome compared to
those who didnot have this syndrome significantly more
frequently complained on back pain (54.5% vs. 29.2%;
%*=857; p=0.003), and upper limb pain (20.5% vs. 3.8%;
%°=10.93; p=0.001).

In order to determine the predictive value of different
factors for the occurrence of health complaints (inclu-
ding subjective musculoskeletal complaints) in partici-
pants from the study hospital, we tested up to four mo-
dels of logistic regression for every health complaint:
Model 1 - including the four types of job demands,
Model 2 - including the factor - working in night
shifts,

Model 3 - with different work profiles, and

Model 4 - including burnout dimensions.

Table 4. Standardized exp bcoefficients of significant independent predictors of subjective musculoskeletal complaints among study

participants

2.
Health complaints Significant independent predictor (g?,ﬁf gl) %Oggf;ki?sészy Zof tr&e;)model
**
other doctors vs. administrative workers a 296‘20 04) 01 15.01
Health complaints-general 5 g7+ 015 © 0'11)
other nurses vs. administrative workers 1 -6 89) ' '
physical demands 2.2 0.1%; 1382
. (1.06-4.87) 0.14 (0.02)
Back pain 1.06% 0.12; 17.56
emotional exhaustion 1 02-1 09) 017 © 0'25)
4.4*
gender (women vs. men) (1.17-16.58) 0.13: 1755
Shoulder and neck pain 5 1o 018 © 0'25)
physical demands 1 07-4 5) ' '
physical demands 4.317 0.13; 17.61
. . (1.3-14.26) 0.25 (0.024)
Upper limb pain . i 1.18*** 0.17: 2581
depersonalization (1.08-1.29) 0.34’ (0.001)
not married vs. married 8.
' (1.29-10.61)
* .
education (other vs.higher) 1 i.)lé 64) %11:; (370'%)
. 2.37*
physical demands (1.12-5.01)
not married vs. married S 0.12; 17.43
Lower limb pain (1?8(#2'3) 0.17 (0.026)
age (1.01-1.15)
. . 4.85**
not married vs.married (1.64-14.34) 0.15: 22.45
. . 9.31** 0.22 (0.008)
surgical nurses vs. administrative workers (2.29-37.91)
other nurses vs. administrative workers 3.78%
' (1.28-11.19)

*p<0.05; **p<0.01; ***p<0.001
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Every group of factors which predictive value was ana-
lyzed (job demands, night shifts work, work profile,
and burnout dimensions) was integrated into a separate
hierarchical model. These models also involved age,
working hours during the week, hospital and unit te-
nure, gender, marital status, and education as a poten-
tially confounding variables.

The factors: age, working hours during the week, and
hospital and unit tenure were included in the first step
of regression; the factors: gender, marital status, and
education in the second step; and concrete specific
variables which predictive value was the objective of
analysiswere included in the third step. Within every
single step, the variables were included in one block.
The following table demonstrates the standardized exp
b coefficients of significant independent predictors of
subjective musculoskeletal complaints.

The results from Table 4 show that the demographic
characteristics of the participants, the stress factors
from the workplace (job demands and work profile) and
dimensions of burnout syndrome, in different combi-
nations and relationships, presented significant predic-
tors for the onset of subjective musculoskeletal com-
plaints among the participants of this study.

Discussion

This study involved 150 HPs that demonstrated certain
differences in demographic (i.e., women significantly mo-
re frequent in the groups of nurses than in physicians
groups; physicians significantly more often completed
a universityor higher education than nurses) and job
(i.e., significantly less frequently administrative workers
worked night shifts in comparison to HPs) characteristics.

Contrary to previous studies conducted in hospital
HPs, the actual study showed lower average emotional
exhaustion (21.4) and depersonalisation (4.99) scores
[13]. Increased job demands that are reported by the
HPs from this hospital [33], according to the JD-R
Model, could result in increased compensatory efforts
in HPs (in order to maintain performance level and
higher levels of job engagement) as well as in reduced
physiological and psychological costs (lower levels of
depersonalization) [33]. Additionally, hospital “protecti-
ve factors” (e.g., support from superiors, independence
in decision making), previously emphasized by the
hospital HPs [34], could also have an important role.

Participants from the analysed hospital emphasized
physical workplace stressors (i.e., time pressure, exce-
ssive workload, and lack of staff and supplies) as parti-
cularly demanding aspects of their work life. Cognitive
work demands (i.e., lack of receiving feedback on per-
formance as well as training new staff) were also cha-
racterised as important and demanding workplace fac-
tors. Within the energetic process of overtaxing, high
job demands could both exhaust the worker’s energy
(leading to emotional exhaustion) and downward adjust-

ment of performance targets (resulting in cynical atti-
tudes towards work, depersonalization, and disengage-
ment). However, the presence of job resources (phy-
sical, psychological, social, or organizational aspects
of the job) may be functional in achieving work goals,
could reduce job demands and associated physiological
and/or psychological costs (changes), and could stimu-
late personal growth, learning, and development of the
worker [9,12]. Hence, the motivational process involves
job recourses that enable dealing effectively with high
job demands and prevents mental withdrawal or disen-
gagement [5,35,36].

The actual study demonstrated that the frequencies of
participants with medium/high levels of emotional
exhaustion or depersonalization and burnout were very
high in the groups of physicians and surgical nurses.
The frequencies of these psychological phenomena were
significantly lower in administrative workers. Similar
findings have also been presented in other studies,
clearly showing the high frequency of burnout in sur-
geons [37,38] and surgical nurses [39,40]. Shanafelt et
al. in 2012 found that surgery department, together with
emergency department, intensive care, and family me-
dicine, represents a group of medical specialties with
the highest frequency of burnout [41].

The risk of development of health complaints related
to burnout is increased in HPs. Despite thisfact, there
are only rare studies which have analyzed the asso-
ciations between burnout, subjective health complaints,
and workers’ health behaviors [42,43]. The pool of
studies analyzing these relationships in HPs or surgical
HPs is even smaller [44,45].

Actual health complaints were reported by a large num-
ber of HPs (abovehalfof participants in all examined
groups), especially in surgical nurses (above 75%). Sur-
gical nurses were also characterized with significantly
higher frequency of back, shoulder and neck pain, and
lower limb pain compared to administrative workers.
Health problems in surgeons and surgical nurses were
reported in a wide range of studies, globally. Depre-
ssion symptoms wereshown in a third of 7.905 exami-
ned USA surgeons [37].

The systematic literature review in surgeons in the UK
highlighted several work-related problems: burnout,
sharp injuries, and musculoskeletal diseases [46]. Mus-
culoskeletal problems were reported in almost 80% of
nurses and job stress was found to be one of the pre-
dictors for their manifestation [47]. These complaints
were significantly more frequent in surgical nurses
than in nurses from other departments [48].

The actual study also analyzed the associations of bur-
nout and its dimensions with health complaints in par-
ticipating HPs. Subjective musculoskeletal complaints
were significantly more frequent in HPs with: 1. high/
medium emotional exhaustion (back pain, and lower
limb pain), 2. high/medium depersonalization (back pain,
and upper limb pain), 3. burnout (back painand upper
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limb pain), than in HPs with low emotional exhaustion,
low depersonalization, and in HPs without burnout,
respectively. Other studies similarly demonstrated that
self-reported depression, anxiety, sleep disturbance,
memory impairment, and neck and back pain were more
frequent in workers with high emotional exhaustion
and burnout [49]. It was also shown that burnout was
correlated with MSDs and the prevalence of MSDs in-
creased with the severity of burnout dimensions [50].
The actual study has shown that demographic charac-
teristics of the participants, workplace stress factors
(job demands, work profile) and dimensions of burnout
syndrome, in different combinations and correlations,
present significant predictors for the onset of subject-
tive musculoskeletal complaints among the participants.
It has been clearly demonstrated that in HPs who were
exhausted, HPs who wereexposed to a wide range of
job demands health problems were more frequent, as
well as inHPs who worked in surgery department. The
relationships between job stress (and especially burnout)
and both physical and mental health problems in workers
have been elaborated in different studies and burnout
has been considered as a mediator in their develop-
ment [49-53].

It has been detected that HPs with higher levels of
burnout dimensions more frequently report health prob-
lems in comparison with HPs who reach low burnout
levels. Available data have shown the strong asso-
ciation of altered health status with burnout in HPs [42].
Hence, it can be concluded that workplace characteris-
tics (high job demands and reduced job resources)
could predict the development of burnout, which in
turn leads to health problems in workers. In that
context, burnout acts as a mediator of the effects that
high job demands and low job resources express on
the physical and mental health [53]. Physical and
emotional job demands as well as burnout have been
found to be risk factors for the development of
musculoskeletal problems [54,55].

As a support of the aforementioned findings, the pros-
pective cohort study has detected associations between
job demands/resources and neck pain. A significant
relationship was found between neck pain and high job
demands and low support from the colleagues [56].

In this study only job demands wereanalyzed. Further
studies should also involve job resources (such as salary,
team work, job security, participation in decision ma-
king, autonomy, performance feedback, etc.) that could
reduce job demands, and protect HPs from disengage-
ment and physical health problems. Special attention
should be paid on the associations between different
job and psychological characteristics of HPs and quality
of patient care.

The data obtained can be used in the creation and im-
plementation of specific organizational interventions
in the analyzed hospital settings, guided by the effects
of burnout and job demands on the occurrence of

subjective musculoskeletal complaints. Specific stra-
tegies should be implemented in the hospital towards
improvement of physical working conditions (e.g.,
reducing workload and time pressure through new
employments as well as by purchasing new medical
equipment and other supplies). Further building of the
team work (e.g., forming teams to solve workplace
problems, holding regular meetings to review prog-
ress, celebrating team successes publicly as well as
building fun and shared occasions into the hospital’s
agenda) within the hospital settings can be used as a
means with regard to improving the well-being ofHPs
since team work was found to have buffering effect on
the development of burnout. These issues should be
presented to the policy makers especially in the con-
text of health care reforms. Finally, it is important to
notice that providing adequate job demands-resources
interaction can lead to the prevention of work-related
burnout and physical health complaints in HPs, and con-
tribute positively to higher quality of patient care. These
considerations are particularly meaningful since scien-
tific evidence clearly demonstrates that burnout and
impaired health in HPs lead to a reduced quality of care.
Various interventions could be implemented for the
prevention of work-related MSDs in HPs [28-30]. The
main effort focuses on early intervention by identi-
fying and removing risk factors, as well as by imple-
menting processes that could involve, for example,
avoidance of repetitive patterns of work through job
design and re-design (e.g., mechanization, job rotation,
job enlargement and enrichment, or strengthening
teamwork). Applying of organizational and individual
strategies for the prevention of work-related stress has
to be fostered, together with changes in regulations and
policies at the workplace as well as lifestyle changes,
training and education of employees, modifying the in-
dividuals’ stress responses, and assistance or counse-
ling programs [31,32]. The inclusion of key stakeholders,
such as specialists in occupational medicine, occupa-
tional safety and health professionals, workers, em-
ployers, managers (especially, line managers), ergono-
mic consultants, or disability managers is needed for
building an evidence platform for informed decision-
making and making better choices towards prevention
of work-related MSDs and job stress.

Conclusion

We can conclude that both job demands and burnout
predict the occurrence of subjective musculoskeletal
complaints. Participants with high/medium emotional
exhaustion morefrequently complain about back and
lower limb pain compared to participants with low
emotional exhaustion. Participants with burnout com-
pared to those who didnot have burnout more frequen-
tly complain about back and upper limb pain.The
occurrence of back pain was predicted by physical
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demands and emotional exhaustion and the occurrence
of upper limb pain by physical demands and deperso-
nalization. Adequate management of job demands can
lead to prevention of burnout and musculoskeletal
complaints in surgery HPs.
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Abstract

Introduction. Optimal iodine intake is essential for
proper function of the thyroid in pregnancy, affecting
thus the fetal development. Recent data worldwide
have revealed insufficient iodine intake in pregnant wo-
men in certain countries with confirmed iodine sufficien-
cy and raise the issue of iodine supplementation in this
population. The objective of the study was to determi-
ne the effects of the iodine supplementation in pregnant
women (PW) on their thyroid status and compare the fin-
dings with the data of pregnant women without iodine
supplementation, all living under iodine sufficiency of
general population.

Methods. The case control study was performed on
total of 543 pregnant women (PW) (aged 15-40 years),
267 of which were taking iodine supplements. lodine sta-
tus was assessed as median urinary concentration and
thyroid function tests (TFTs) were performed by chemi-
luminescence immunoassays. Data analysis was perfor-
med by descriptive and nonparametric statistics.
Results. The overall median urinary iodine concentra-
tion (UIC) in PW was 167.5 pg/L. The median value of
the group with iodine supplementation was higher com-
pared to non-supplementation group (180.5 pg/L vs. 160.2
ug/L), but the difference was not statistically signifycant.
The median value was higher for thyroid stimulating
hormone (TSH) in the group of PW with iodine supple-
mentation (1.8 mIU/L vs. 1.6 mIU/L), while for thyroglo-
bulin (Tg) in the group without iodine supplementation
(11.4 pg/L vs. 10.5 pg/L). The difference in free thyroxin
(FT4) results between the two groups was not statisti-
cally significant.

Conclusions. Living in a long-term iodine sufficient re-
gion, PW on iodine supplementation with 150 pg/day
remained euthyroid, without evidence of increased in-
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cidence of iodine-induced thyroid disorders.

Keywords: pregnancy, iodine status, thyroid status,
iodine supplementation, sustainable iodine sufficiency

Arncrpakr

BoBen. OntuManHHOT BHEC Ha joJ € HEONXOJeH 3a
IpaBWIHA (yHKIMjAa Ha TUpEouaeaTa BO OpeMEHOCTa,
IITO BJIMjae ¥ BP3 Pa3BUTOKOT Ha ¢eTycoT. Hekoun cko-
PEIIHN CBETCKH TOAATOIM YKa)KyBaaT Ha HEIOBOJCH
JOJIeH BHEC Kaj OpeMeHHUTE KEeHH U BO 3eMjH CO MOTBP-
JIeH joJieH CY(HUITUT | ja aKTyeJIu3upaar nmorpedara of
JOIHA CyTUIeMeHTalMja Kaj oBaa momynanmja. Ilenta Ha
OBaa CTyAMja € Ja TH YTBpAU e(heKTUTE OJ joAHA CYH-
JeMeHTaIja Kaj OpeMEeHUTe KeHU BP3 TUPOUIHUOT CTa-
TYC U J1a TH CIIOPEIHN OBUE HAOIUTE CO TONATOIUTE O]
OpeMeHH KeHH 0e3 jolHa CYICTUTYIH]jA, BO YCIOBH
Ha joJIeH Cy(PHUIIUT Kaj omITaTa momyJaiuja.

Metoau. OBaa KOHTpOJIUpaHa CTyAUja Oelle u3BeaeHa
Ha BKyITHO 543 OpemeHu >keHH Ha Bo3pacT ox 15-40 ro-
JIHH, OJ1 KOU 267 3eMaa joiHa CyluleMeHTanuja. Jon-
HHUOT cTatyc Oellie oipeayBaH NpeKy MearjaTHaTa BPEI-
HOCT Ha KOHIICHTpPAaIMHUTE HA jOI BO ypWHA, JOICKa TeC-
TOBHTE 32 THPOUIHA (DyHKIHja 6ea M3BeIyBaHH CO UMYHO
XEMIDTYMHUHHUCIICHTHH aHamm3u. [lomarormTe ce aHamm-
3WpaHM cO JIECKPHITHBHA M HETlapaMeTapcKa CTaTHCTHKA.

Pesynratu. Menujanara Ha KOHIIEHTpaIMjaTa Ha jOI BO
ypHHa 3a cuTe OpeMeHn jkeHu n3Hecysaire 167,5 mg/L.
OBaa MenujaHa 3a rpymara co joAHA CYIDIEMEHTIHja
Oere MOBHCOKa BO criopeada co rpymarta 0e3 cyrie-
menrtanuja (180,5 pg/L vs 160,2 pg/L), Ho pasnukara He
Oemie CTaTUCTHYKH 3HadajHa. MeujanHaTa BPEIHOCT
3a TSH Geme moBHCcoKa BO Tpymnara OpeMeHH co joaHa
cymrementanmja (1,8 mIU/L vs. 1,6 mIU/L), noneka 3a
THPEOTIIOOYIMHOT BO Tpymara 0e3 CyIuIeMeHTaIuja
(11,4 pg/L vs. 10,5 pg/L). Pasnukara Bo pe3ynTaTure 3a
FT4 nobuenun momery rpynute He Oelie CTaTUCTUYKU
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lodine supplementation in healthy pregnant women

3HAYajHa.

3axuydok. JKuBeejku BO PEerHoH CO JONTOTOAUIIEH
joneH cypuur, OpeMEeHUTE KEHHU CO jOIHA CYIUIEMEH-
tanyja ox 150 pg/neH ocraHaa eyTHPOUIHM, O3 €BH-
JIeHIIMja 3a 3roJleMeHa MHIMICHIIA Ha THPOHUIHH TI0pe-
MeTyBamba MHIYLUPAHU CO JOII.

Kiyunu 360poBu. OpeMEHOCT, joAeH CTaTyC, THPOUICH
CTarTyc, joIHa CYIUIEMEHTAIH]a, OPXKIINB jOIeH CypUImT

Introduction

lodine is an essential micronutrient for the thyroid hor-
mones synthesis and consequently, adequate intake is
important for maintaining the thyroid gland homeosta-
sis. Recommended daily intake depends on age and
physiological status. According to the WHO guideli-
nes [1], infants up to 6 years old need 90 ug/day, gro-
wing children and adults 150 pg/day, and pregnant and
lactating women 250 pg/day. Pregnant women (PW) are
especially vulnerable population in regards to iodine
intake-increased amount is needed due to increased
thyroid stimulation and thyroid hormones production.
On the other hand, increased glomerular filtration con-
tributes to iodine loss, and together with transplacental
iodine transfer to the fetus, results in lower plasma iodine
levels in the first trimester [2]. Inadequate thyroxin (T4)
synthesis in this trimester may lead to mother hypothy-
roxinemia which can affect the early fetal neurodevelop-
ment [3]. T4 is essential for synapsis development, brain
maturation and myelination up to the second childhood
year [4,5]. For this reason, lactating women may need
even more iodine than pregnant women [6].

With the past history of iodine deficiency (ID), Mace-
donia reached sufficiency in 2003, as confirmed by
WHO/INICEF/ICCIDD, by increasing the amount of
iodine for universal salt iodination [7]. Several survey
studies performed in school-age children (SAC) after-
wards confirmed the sustainability of the status in the
general population. Nevertheless, the first study of preg-
nant and lactating women, performed in 2001, revealed
insufficient iodine intake, with median urinary iodine
concentration (UIC) of 140.4 ug/L [8]. The subsequent
study undertaken in 2005/2007 showed an increase of
the median UIC, with values in all trimesters within the
recommended interval of 150-249 pg/L [9]. However,
the proportion of individual UIC values below the lower
recommended limit was 29% in the first trimester,
37% in the second and 39.1% in the third trimester.
These results were taken into consideration by the
National Committee for lodine Deficiency (NCID),
which in 2014 advised all gynaecologists to actively

recommend iodine supplementation in tablets containing
100 to 150 pg per day throughout pregnancy and lacta-
tion. In the past few years, as a result of this recommen-
dation, the number of pregnant and lactating women
taking iodine supplementation has increased. With all
of the above, the importance of current status eva-
luation of iodine intake and thyroid function in preg-
nant women became evident. Furthermore, it was im-
portant to inspect the possible adverse effects of iodine
supplementation on the thyroid function in pregnant
women in our country.

Materials and methods

For the purpose of this study, a partnership was estab-
lished between Institute of Pathophysiology and Nuclear
Medicine (IPNM), Medical Faculty Skopje and Univer-
sity Clinic for Gynaecology and Obstetrics (UCGO).
The study was approved by the Ethics Committee of
the Medical Faculty in Skopje. UCGO participated in
the process of recruitment of respondents and collec-
ting biological samples for analysis, while IPNM perfor-
med the laboratory analyses for UIC and thyroid bio-
markers. Spot urine samples were taken for assessment
of UIC, and blood samples for thyroid function tests
(TSH, FT4, thyroglobulin and thyroid autoantibodies).
The samples were collected and analyzed between
October 2017 and January 2018.

Study population

The study population was generated using a random
sampling strategy, by recruiting pregnant women co-
ming to the UCGO for consultation and examinations.
To ensure representativeness of the sample, the recruiting
was based on two main criteria: iodine supplemen-
tation (150 ug/day) and gestational age. Additionally,
a number of exclusion criteria were also applied, such
as: chronic health conditions, self-reported thyroid dys-
function, smoking and multipara pregnancies.

The study was designed for 600 healthy pregnant
women of which half taking iodine supplementation in
any form (iodine tablets or composite multivitamin
preparations) and the other half not taking any iodine
supplementation apart from regular diet. Within the
two groups, recruitment was equally distributed between
the trimesters, i.e. 100 women in each trimester. From
the initially recruited population, after exclusion of the
women with thyroid gland disorders according to the
results of thyroid biomarkers [10], only 543 women
(aged 15-40 years) were further evaluated. The main cha-
racteristics of recruited women are shown in Table 1.
Both urine and serum samples, if not analyzed the
same day, were aliquoted and stored frozen at -20°C.
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| Table 1. Study population-participants’ characteristcs |

Pregnant women N=543
lodine supplementation ~ No supplementation 276
Supplementation with 150 pg per day 267
Gestational age 1% trimester 180
2" trimester 182
3" trimester 181

lodine supplementation Gestational age
1 trimester 2" trimester 3 trimester  Total
No supplementation 91 94 91 276
150 pg iodine per day 89 88 90 267
Total 180 182 181 543

Laboratory methods

UIC was assessed by the manual, colorimetric Method
A, as classified by WHO/UNICEF/ICCIDD [11]. It is
based on the Sandell-Kolthoff reaction, using ammonium
persulfate for oxidative pretreatment of urine samples.
The absorbance was measured on UNICO UV-2102
spectrophotometer with peristaltic pump (UNICO, USA),
at 420 nm in 30 seconds interval. The results were cal-
culated from standard curve derived by Multi Calc soft-
ware package.

Analytical sensitivity was 7.2 ug/L, internal QC was
performed with three-level in-house pools, and the profi-
ciency was monitored regularly by EQUIP external
quality scheme from CDC (Atlanta, USA).

Thyroid function tests were performed with routine
competitive and non-competitive immunoassays, design-
ned for the automatic chemiluminescence analyzer
Immulite 2000 (Siemens Healthcare Diagnostics, USA).
For internal QC we used commercial lyophilized sera
in two levels and external quality assessment was per-
formed with EQAS, BioRad.

Category criteria for iodine nutrition

The criteria for assessing iodine nutrition in pregnant
women differ from the general adult population [12].
The data are related to median UIC obtained from
survey studies as follows: <150 pg/L-insufficient, 150-
249 pg/L-adequate, 250-499 ug/L-more than adequate
and > 500-excessive iodine nutrition.

Exclusion criteria based on the reference values for TFT

The results from FTFs for PW should be expressed as
trimester specific reference values [13-15]. For TSH
(as determined in the IPMN Lab) the reference interval
was 0.35-3.4 mIU/L for all trimesters. For FT4 11.6-
24.1 pmol/L for the first and 8.2-24.7 pmol/L for the
second and third trimester, as declared by the manu-
facturer. For Tg, a-TgAb and a-TPOAD: <55 ug/L, <40
KIU/L and <35 KIU/L respectively, provided for the
general population by the manufacturer.

Statistical methods

UIC and thyroid function tests were expressed as median,
mean and standard deviation obtained by descriptive
statistics, using Microsoft Excel. The Mann-Whitney
U-test was used to compare the differences between
groups, for a level of significance of P<0.05. Statistical
analysis was performed using Statistica for Windows,
Package 10.

Results
lodine status

Out of total 530 urine samples, 261 were from PW
taking iodine supplements and 269 from those not
taking iodine supplements. The median UIC of both
groups, overall UIC median and distribution of values
are presented in Table 2.

Table 2. UIC and value distribution in pregnant women with and

without iodine supplementation

Number of Median
Pregnant women samples UIC(ug/L) p25 p75
With iodine 261 1825 11207 25245
supplementation
Without iodine 269 160.2 10800  240.60
supplementation
Total 530 167.5 108.40  247.800

Legend: UIC, urinary iodine concentration

The median value of the group with iodine supplemen-
tation was higher compared to non-supplementation
group (180.5 pg/L vs. 160.2 pg/L), but the difference

was not significant (Mann-Whitney U-tect, p=0.093).
In addition, both UIC median values fall within the
interval of adequate iodine intake (150-249 ug/L).
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Table 3. Distribution of values for TFTs in pregnant women with and without iodine supplementation

FT4 (pmol/L) TSH mlIU/L
Distribution of values SD p25 p75 SD p25 p75
1.04

With iodine supplementation 231 9.8 12.15 1.2 2.50
Without iodine

supplementation 2.27 9.7 11.22 0.95 11 1.70
Total 2.29 9.8 12.40 1.00 11 2.30

Tg (ug/L) aTPO Ab (kIU/L) aTg Ab (KIU/L)

Distribution of values SD p25 p75 SD p25 p75 SD p25 p75
With iodine supplementation 9.92 5.8 17.50 4.02 10.0 10.00 3.44 20.0 20.00
Without iodine

supplementation 10.02 6.5 12.60 4.08 10.0 10.00 2.33 20.0 20.00
Total 9.96 6.2 17.50 4.05 10.0 10.00 2.92 20.0 20.00

Legend: TFTs, thyroid finction tests; FT4, free thyroxine; TSH, thyroid stimulating hormone; Tg, thyreoglobulin; aTPO
Ab, anti thyroidperoxidase antibody; aTg Ab, anti thyroglobulin antibody

Thyroid function tests

The distribution of the total 543 sample results for the
TFTs are depicted in Table 3. The data show overt diffe-
rences between two groups of pregnant women only
for TSH and Tg. The rest of TFTs in the groups had
very similar 25" and 75™ percentile values.

The TFTs results are presented as medians in Table 4.
It is evident that the median values were higher for
TSH in the group of PW with iodine supplementation
(1.8 mIU/L vs. 1.6 mIU/L), while for Tg in the group
without iodine supplementation (11.4 pg/L vs. 10.5

ug/L), but statistically significant were only the values
for TSH (p =0.026).

Nevertheless, both TSH medians were within the labo-
ratory reference interval. The median values for Tg,
both below 13 pg/L are noteworthy since it is conside-
red as a cut-off value indicating iodine deficiency in
pregnant women [16]. In addition, we present the data
obtained for thyroid antibodies, which were both exclu-
sion criteria and an indicator of thyroid autoimmunity
in pregnant women recruited for the study. As shown
in Table 5, out of 578 samples, 41 or 7.1% were a-TPO
Ab positive, while for a-Tg Ab the prevalence was 2.6%.

Table 4. Results for TFTs expressed as median in pregnant women with and without iodine supplementation

Pregnant women Number of FT4 TSH Tg aTPO aTg
samples (pmol/L) mlU/L (ng/L) (kIU/L) (kIU/L)
With iodine supplementation 267 10.7 1.8 10.5 10.0 20.0
Without iodine supplementation 276 11.0 1.6 11.4 10.0 20.0
Total 543 10.8 1.7 111 10.0 20.0
Statistical difference between groups
(b < 0.05)* 0.344 0.026 0.376 0.921 0.982

*Man Whitney U —tect

Table 5. Prevalence of positive anti-thyroid antibodies in
pregnant women

Biomarker No. of % of total samples
samples (n=578)
a-TPO Ab (+) 41 7.1
a-Tg Ab (+) 15 2.6

Legend: a-TPO Ab, anti thyroid peroxidase antibody; a-Tg
Ab, anti thyroglobulin antibody

Discussion

Healthy pregnancy is a prerequisite for the well-being
of the prodigy and requires specific dietary regime to
ensure optimal nutrients intake for adequate fetal growth
and development. Furthermore, it is often advised to
women planning pregnancy in low-income countries
to take supplements well before conception [17]. Mul-
tiple micronutrient supplements are usually comprised
of iron, folic acid, vitamin A, vitamin By, vitamin D
and also of variable amounts of iodine. However, these

multiple supplements are not recommended by WHO
for pregnant women to improve maternal and perinatal
outcome [18], while recommendations of WHO are
strong only for iron and folic acid. Regarding iodine
intake during pregnancy, the optimal quantity of 250
ug/day is difficult to obtain by regular food intake,
especially in regions with some degree of iodine defi-
ciency. lodine supplementation in pregnancy has been
discussed by different researchers worldwide. Majority
of published data refers to supplementation of mild to
moderate iodine deficiency population [19-21]. More-
over, American Thyroid Association recommended supp-
lementation with 150 pg iodine/day for all US pregnant
women, despite the obtained median for UIC of 174
ug/L, that fell within the iodine sufficiency range [22].
The data from all iodine intake surveys in pregnant
women from Macedonia revealed lower median UIC
compared to data from school-age children [8,9,23], as
shown in Table 6.
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Table 6. UIC in SAC and PW in surveys in Macedonia from 2001-2017

SAC

PW

Med. UIC pg/L Survey date lodine intake Med. UIC pg/L Survey date lodine intake
164.5 2001 adequate 140 2001 insufficient
241 2007 more than adequate 184.3 2005/2007 adequate
236 2016 more than adequate 167.5 2017 adequate

Legend: UIC, urinary iodine concentration; SAC, school age children; PW, pregnant women

These results are in compliance with most survey fin-
dings worldwide [24] presented in the IGN 2017 Score-
cards. lodine deficiency is still a persisting public health
problem in Europe, as confirmed by publications of
Zimmermann [25] and Lazarus et al. [26] who repor-
ted 11 European countries with iodine deficiency. Mo-
reover, there is evidence that after a successful elimi-
nation of ID, some countries neglect this issue and the
monitoring of iodine intake is diminished. Thus in Fin-
land, the iodine status deteriorated from sufficient to
deficient. Or, despite of adequacy in iodine nutrition in
the general population, pregnant and lactating women
remain iodine deficient, as found in USA, Australia and
many of EU countries [27].

The last survey study of pregnant women in our country
was undertaken a decade ago, and soon afterwards,
gynecologists were recommending iodine supplementa-
tion of 150 pg/day. Being aware of the increasing me-
dian UIC trend for the general population within the
more-than-adequate iodine intake interval (as displayed
in Figure 1), we set the objective not only to assess the
recent iodine status, but also the thyroid status in PW.
Besides iodine deficiency, iodine excess can lead to
increased thyroid impaired function risk [28]. The re-
sults of our recent study show decrease in the overall
median value for UIC compared to the last PW survey
(167.5 ug/L vs.184.3 pg/L). Moreover, we were able
to compare the iodine intake category values of both
groups - with and without iodine supplementation. As
shown in Table 7, the percentage of insufficient iodine
samples was higher in PW without supplementation in
comparison to the supplemented group (42.7% vs.
37.4%). The percentage of iodine excessive samples
was almost the same in both groups and very low (2.3

198,5 191

and 2.2 %, respectively).
228 241 236
200
1541 164,5
150
=
2 100
5
1]
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Fig. 1. Urinary iodine concentration (median) in 2000-2016
survey studies
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Table 7. Categories of iodine intake in pregnant women
with and without iodine supplementation

PW iodine suppl. (n= 259) No of samples %

UIC pg/L

<150 97 374
150-249 92 355
250-499 243 243
> 500 6 2.3
PW no iodine suppl. ( n=267)

<150 114 42.7
150-249 89 333
250-499 56 21

> 500 6 2.2

In compliance with the low incidence of iodine exce-
ssive samples were the results of the thyroid autoanti-
bodies. For both, the prevalence in unselected PW with-
out clinical signs of thyroid dysfunction was within the
values reported in the literature [29], which does not imply
possible side effects, eg. iodine induced autoimmunity.
The TFTs results in our study were not indicative for
impaired thyroid function. However, the median va-
lues for thyroglobulin were both close to the cut-off
value for iodine deficiency. Regarding thyroglobulin
as a biomarker, it has been identified recently as sensi-
tive for iodine status assessment in general population,
reflecting the intermediate changing in iodine intake
[30-32]. The cut-off value of <13 pg/L was suggested
by Zimmermann et al., based on a large multicentric
study of SAC. However, for PW such large observa-
tional study has not been undertaken so far. In the re-
view paper of Ma [16] the authors summarized the re-
sults of several studies and concluded that typically re-
ported median for Tg in PW was <13 pg/L, as well.
Our results for thyroglobulin and the relatively high
proportion of samples with insufficient iodine intake
raise the dilemma about the iodine supplementation in
our population of pregnant women. As mentioned be-
fore, there are ambiguous recommendations in the lite-
rature on iodine supplementation, excessive and safety
dose. In 2007 WHO/UNICEF/ICCIDD reached a consen-
sus [1] according to which PW should not be recommen-
ded to take iodine supplementation if the general popu-
lation had been in sufficiency for 2 years. The current
iodine status in our population corresponds with this
category. The WHO consensus from 2007 was vali-
dated by the review article of Andersen and Laurberg
in 2016 [33].

The other approach on this issue, as suggested by ATA
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in 2006, is iodine supplementation in all PW (even iodine-
sufficient), which was accepted by US Endocrine So-
ciety as well [34]. Concerning the safety dose of iodine
intake, the US Institute of Medicine (IOM) has set the
upper tolerable dose of daily iodine intake at 1100
pg/day [35]. For the European Commission Scientific
Committee on Food, the upper safe limit is 600 pg
daily [36]. However, a large population study conducted
on 7190 PW in iodine-sufficient regions in China re-
vealed that in iodine-sufficient population UIC should
not exceed 250 ug/L. They found that excessive iodine
intake, with more than 500 pg/L UIC, increased the risk
of isolated hypothyroxinemia by 2.85 fold. Similarly,
more-than-adequate intake was 1.75 fold risks for sub-
clinical hypothyroxinemia [37]. In compliance with
these findings are the remarks by Monkayo et al. [14]
who observed latent to overt hyperthyroidism in
pregnant women in iodine-sufficient population, taking
multivitamin preparations containing 200-220 pg iodine.
Macedonia is one of the few countries in the world
with sustainable iodine sufficiency [38] obtained through
universal salt iodination. However, considering the PW
iodine needs, and the recent WHO agenda for decreasing
the salt consumption in overall population [39], an
adequate strategy should be reconsidered in order to
ensure optimal iodine nutrition in our PW. Thus, re-
garding PW iodine supplementation, guidelines issued
by ATA in 2017 recommend country-specific strategies
of the national health authorities. The other important
guidelines recommendation is not to initiate iodine
supplementation in PW with thyroid disorders.

Conclusion

The recent evaluation of iodine and thyroid status of
pregnant women in Macedonia revealed adequate iodine
intake and normal thyroid function, irrespective of iodine
supplementation with 150 ug per day in half of the
survey group. However, this status requires awareness
and frequent follow-up by national and subnational
surveys, especially for the expected salt intake decrease,
due to the general salt restriction initiative of WHO im-
plemented in our country. So far, the recommended iodine
supplementation in PW by the NCID has proved to be safe.
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APPENDECTOMIES
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Abstract

Introduction. Acute appendicitis (AA) is one of the most
common emergency surgical conditions, where emergen-
cy laparotomy is necessary. However, perforation rates
and negative laparotomies during this procedure have not
been reduced. The purpose of this paper was to evaluate
the importance of the scoring systems in the different-
tial diagnosis for setting an indication for appendectomy.
Method. Prospective comparisons of the values of 4
scoring systems were performed among 60 patients:
Alvarado, Appendicitis Inflammatory Response (AIR),
Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA)
and Tzanakis. Values for the scores were determined
in all patients treated with lower right quadrant (LRQ)
abdominal pain, under a differential diagnosis of AA.
After the appendectomy (open surgery or laparoscopic), a
correlation was obtained between the histopathologic
findings (HP) and the corresponding latent values.
Results. In the study 63.33% of the patients were
male. Distribution of patients according to the values
of the three different systems (Alvarado, RIPASA and
Tzanakis) showed that the largest number of patients
had values higher than 8 and AIR values of 7- 8. In the
study, 95% of the operated patients were positive for
appendicitis compared to the histopathological finding.
80% of the surgeries included on-time appendectomy,
15% delayed diagnosis, and 5% were found to be with
an unnecessary appendectomy. According to the HP
findings of those with positive findings, 77.2% of the
cases had appropriate preoperative ultrasonographic (US)
diagnosis. A statistically significant association of the
scores with HP findings (promptly phlegmonous, prom-
ptly gangrenous, late perforated and unnecessary) was
found only for the Alvarado, AIR, Tzanakis, and no
statistically significant associationwas found for the

Correspondence to: Shenol Tahir University Clinic for Surgical
Diseases-St. Naum Ohridski, 1000, Skopje, R. N. Macedonia; E-mail:
senol_tahir2002@yahoo.com

RIPASA score.

Conclusion. Scoring systems are useful diagnostic tools
for appendectomy indication. Using one or a combina-
tion of two or more scoring systems reduces the per-
centage of unnecessary appendectomies.

Keywords: acute appendicitis, scoring systems, diagnosis,
appendectomy

AbcTpakT

BoBen. Akyren anenaunutuc (AA) e emHa oJ1 Hajuec-
TUTE WTHU XUPYPIIKH COCTOjOM, Kajie € WHIAWIMpPaHa
nanaporomuja. Cenak, mpu oBaa cocToj0a,CTANKUTE Ha
nepdopanyy ¥ HETaTHBHU JIATAPOTOMHUM HE CE Hama-
nenu. llenra Ha TPYHOT € a ce MPOLECHHU 3HAYCHHETO
Ha CKOPHHI CHUCTEMHUTE BO IMu(eEpeHIujarHaTa JAujar-
HO32 32 IIOCTaBYBambE Ha MHIUKAIM]a 3 alleHACKTOMHU]a.
Mertona. Kaj 60 manuieHTH, HalIpaBeHO € MPOCIICKTHBHO
KOMIIapUpamke Ha BPEAHOCTHTE HA 4 CKOPUHI CHCTEMH:
AnBapano, Appendicitis inflammatory response (Amen-
nuimtiuc uHbnamatopern oarosop-AMO), Raja Isteri
Pengiran Anak Saleha Appendicitis-PUTIACA u T3anakwc.
BpenHocra 3a cKOpoBUTE ce OJpEelieHH Kaj CHTe Ia-
[UCHTH MPUMEHU cO OOJKa BO IOJICH JECCH KBAJPAHT
(JJAK) Ha abaomeHOT, mox audepeHIrjaTHa IujarHo-
3a 3a AA. Ilo aneHaexToMHja, (KJIIACUYHA WIIH JIalmapo-
CKOIICKa), HAIlpaBeHa ¢ Kopenalyja oMery JOOHESHHOT
xucronartoomky Haoy (XI1) u coogBeTHHTE BpEAHOC-
TH Ha CKOPOBHTE.

Pesynratu. Bo crymujara 63.33% on ucrimtanuim Oea
ol Mariku noi. Juctpubymmjata Ha MAIMEHTHTE COT-
JaCHO BHCHHATa HA BPEIHOCTHTE Ha TPUTE Pa3IMYHH
(AnBapano, PUITACA u T3aHakuc) ckopa, IOKaxa Jie-
Ka HajroieM Opoj Ha IMAaIMeHTH Ce CO BPEIHOCTH Ha
ckopoT morosieMo ox 8, a kaj AMOC 3a BpegHOCTH Ha
ckopot 7-8. Bo crymujara, 95% ox onepupaHuTe NaryeH-
TH IMaa TIO3UTHBEH ITaTOXHCTOJIOIIKA HAOX BO OIHOC
Ha AA. Kaj 80% on omepupanute ce padoTere 3a HaB-
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peMeHa aneHIeKToMEja, kKaj 15% 3a 3akacHeTa amjar-
HO3a, a Kaj 5% HajaeHo ¢ HemoTpeOHa areHIeKTOMU]a.
Cornacuo mobouennot XII Haom on THE CO ITO3HTHBEH
Haon Kaj 77,2% oj ciay4aeBUTe ce paboTele 3a COoJI-
BETHA IIpenonepaTrBHa yntpacoHorpadceka (YC) nujar-
HOo3a. CTaTUCTUYKK CUTHU(UKAHTHA aCOLMPAHOCT HA
ckopoBute co XII Haonm (HaBpeMeH (IIETMOHO3CH, HaB-
pEMEH TaHTPEHO3EH, 3aKacHEeTO MepoprupaH U HEIOT-
pebHa) ce mokaxa camo 3a ckoposute Ansapano, AUO,
Tzanakuc, noneka kaj PUTTACA ckopoT acorupaHoc-
Ta OCTaHa HeCUTHU()UKAHTHA.

3axiay4ok. CKOPUHT CHCTEMHUTE C€ KOPUCHHU JAWjarHOC-
TUKH aJlaTK{ MPH WHAHKanWja 3a aneHaexkromuja. Co
KOpHCTEHh¢ Ha KOMOHMHAIMja HA JIBA WK TIOBEKE CKO-
PHHT CUCTEMH MOKE JIa C& HAMAJIH MPOLICHTOT Ha HEIOoT-
peOHU arneHIeKTOMHUU.

Kiyunu 300poBu: aKyTeH aneHIUIUTUC, CKOPUHT
CUCTEMH, JTUjarHo3a, arieHAeKTOMHja

Introduction

Acute appendicitis (AA) is the most common cause of
acute abdominal pain and emergency abdominal surgery.
AA can occur during any period of life of the general
population, with the highest incidence in children and
adolescents. Delayed treatment of AA is associated with
prolonged hospitalization, increased percentage of per-
forations (34%-75%), operative wound infections (1%-
11%), pelvic abscesses (2%-7%), and late intraabdomi-
nal adhesions [1-5].

The most commonly used methods for diagnosing AA
are disease history, physical examination and laboratory
blood analysis. Diagnosis of AA based only on clinical
and laboratory data results in high negative rates of
appendectomy and missed diagnoses with increased mor-
bidity [6-8]. Atypical presentation is more difficult to
diagnose, with additional diagnostic methods being used,
such as US, computed tomography, and magnetic reso-
nance imaging. However, early diagnosis is highly de-
pendent on the experience of the surgeon [9-15].

AA therapy can be conservative and surgical. Early
surgical intervention is the gold standard for preventing
blind perforations. However, the high rate of unnece-
ssary negative appendectomies leads to unnecessary
morbidity and even mortality. Clinical scoring systems
are inexpensive, repeatable, and easily applicable tools
in the preoperative period of AA diagnosis developed
to reduce the rate of adverse appendectomies. Today,
more scoring systems are used for diagnosing AA,
mostly Alvarado, Tzanakis, Raja Isteri Pengiran Anak
Saleha Appendicitis (RIPASA), Appendicitis Inflammatory

Response score (AIR), but new ones are emerging. Sco-
ring systems incorporate different variables: demogra-
phic data (sex, age), clinical symptoms and signs, labora-
tory values (complete blood count, leukocytes, urine,
C-reactive protein, etc.) and radiological examinations
[16-19]. The Alvarado score is widely used in the diag-
nosis of AA because of its availability and low cost; it
also avoids exposing the patient to radiation when
using computed tomography. RIPASA score is a ne-
wer score that has more sensitivity and specificity than
the Alvarado score. On the other hand, AIR and
Tzanakis have recently used several clinical criteria
and two simple laboratory tests (CRP and complete
blood tests), but also US, which can lead to better and
faster diagnosis of AA [16-19]. The gold standard in the
diagnosis of AA is histopathological (HP) evaluation
of the specimen after surgery. The purpose of this
study was to correlate the values of different scoring
systems with the histopathological finding and to
evaluate their impact on reducing the percentage of
unnecessary appendectomies.

Materials and methods

This prospective cohort study was conducted at the
University Clinic of Surgical Diseases “St. Naum
Ohridski”’-Skopje, Macedonia. The ethical and legal
requirement in accordance with the International Helsinki
Protocol was received before the start of this study.
Consent was obtained from all patients. The study
included 60 patients over the age of 14, admitted in the
hospital during the trial duration due to pain in the
LRQ and suspected of AA. The preoperative diagnosis
was established by disease history, clinical examina-
tion, and laboratory analysis that included total leuko-
cyte count, neutrophil percentage, and CRP in the blood.
All patients underwent preoperative US examination
with appropriate criteria for AA: lumen diameter >6 mm,
periappendiceal collection, appendicolith. Standardized
demographic, symptom and symptom questionnaires,
laboratory values, US findings and scoring data for
Alvarado, AIR, Tzanakis, and RIPASA scoring system
were completed for all patients. All patients underwent
a classic or laparoscopic appendectomy. Each sample
was sent for HP analysis. Patients without informed
consent, with a previous history of urolithiasis, pelvic
inflammatory disease, pregnant women and children
under 14 years of age were excluded from the study.
Table 1 shows all 4 examined scoring systems:
Alvarado (8 parameters), AIR (7), Tzanakis (4) and
RIPASA (18).
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Table 1. Tracked scores

Alvarado AIR RIPASA Tzanakis
Parameters Female 0.5
Male 1.0
Age/under 39,9 1,0
Age/ over 40 0.5
Symptoms Pain in the low right quadrant or right iliac fossa 0.5
- signs Migration pain in LRQ 1 0.5
Palpatory pain sensitivity in LRQ 2 1 1.0 4
Rebound palpatory sensitivity in LRQ 1 2.0 3
Rigid RLQ 1.0
Rowing / positive sign 2.0
Muscular defense/guarding Light 1
Medium 2
Strong 3
Nausea / vomiting 1 1 1.0
Anorexia 1 1.0
Body temperature Raised 1
>38.5C° 1
37-395C° 1.0
Time duration of < 48 hours 1.0
the symptoms > 48 hours 0.5
Laboratory 74-84 1
values Polymorphonuclear >85 2
leukocytes % left shift of the 1
neutrophils> 75%
Raised white blood cells > 10000 2 1.0
10000 — 14999 1
> 12000 2
> 15000 sv/sic 2
C - reactive 10- 49 gr/l 1
Protein >50 gr/l 2
Urinalysis Negative 1.0
Radiological m. Ultrasonography Positive 6
Total value: 10 12 16.5 15

Guide for Scores Interpretation, Alvarado: <4-unlikely AAA; 4-7-suspected AA; > 7-AA definitive, AIR: 0-4-low probability of
AA,; 5-8 probability of AA; 9-12 high probability of AA, RIPASA: <5- most likely AA malabsorption; 5-7 low probability of

AA; 7.5-11.5-probable AA; > 12-AA definitive, Tzanakis: <5 unlikely for AA; 6-10 probable AA; > 10 highly probable AA

Patients were monitored from the time of admission to
the time of discharge. Patients were monitored twice
daily for vital parameters. The HP findings were analyzed
at the Institute of Pathology, Faculty of Medicine-
Skopje. Statistical analysis was performed using the
statistical software package Statistica for Windows 7.0
and standard statistical package (SPSS v 20). Results are
presented with descriptive statistics, mean+SD. Student's
t-test was used for comparison of the two groups. For
comparison of 2 groups with categorical normal (nomi-
nal) variables X2 test was used. And for comparison of
more than 2 groups ANOVA analysis was performed.

Results

In our study group of 60 operated patients, 63.33% were
men and 36.67% women, with a mean age of 35.86+
15.15 years. Palpatory pain in the lower right quadrant
was present in all 60 patients, anorexia in 54(90%),
nausea and vomiting in 59(98.33%), and low right quad-

Table 2. Demographic, clinical and laboratory
characteristics of the study population

Characteristics of the analyzed patients(N = 60)

Age (years )

Males

Females

Time of onset of symptoms
(in hours)

Migration pain in RLQ
Anorexia

Nausea / vomiting

Palpatory sensitivity in RLQ
Rebound palpatory sensitivity
Diffuse abdominal pain
Raised temperature (>37.3°C)
Leukocytosis(1079/ 1)
Differential neutrophils (75%
neutrophils)

CRP (mg /1)
Ultrasonography

Acute

Normal

35.86215.15( 15 - 77)
36.11+17.10 ( 63.33% )
35.44+11.40 ( 36.67% )

42.616667(3-180)

30(50%.)
54(90%)
59(98.33%)
60(100%)
34(56.67%)
16(26.6%)
24(40%)
14.01#3.7 (5.1-22.9)

76.41+15.98 (11.1-94%)
82.45+81.98 (0.2-320)

78.33%
21.66%
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rant pain in 14(23.33%) patients. Migration pain as the
first symptom was present in 30 patients. Rebound palpa-
tory pain was present in 34(56.67%) patients. Elevated
body temperature (>37.3°C) was present in 24(40%)
patients (Table 2). Of the total number of respondents,
26(43.3%) underwent classical surgery, while the re-

Table 3. Histopathological findings

maining 34(56.6%) underwent laparoscopic surgery.
Table 3 shows that 95% of operated patients were positi-
ve for AA in relation to HP finding. Eighty percentages
of patients were operated on for timely appendectomy,
15% for delayed diagnosis, and 5% for unnecessary
appendectomy.

Regarding leukocyte values, the highest mean was in
timely gangrenous appendectomies (15.08+3.76), and

Histopathological findings ~ Number Percg'/ntage the lowest in unnecessary appendectomies (7.90+2.43),

0 while in the neutrophils, no statistically significant di-

Ip\lr?lrergﬁ‘;oAn’:us AA 332 553 fference was observed. The highest mean value for

Gangrenous AA 16 266 CRP was in timely gangrene appendectomies (107.2_11

Phlegmonous perforated AA 2 3133 83.10) and the lowest in unnecessary appendectomies
Gangrenous perforated AA 7 11.6 (14.40£9.58) (Table 4).

Table 4. Association of inflammatory markers with histopathological finding

Histopathological findings

On-time On-time Delayed

Phlegmonous Gangrenous Perforated Unnﬁlchsary
N=32 N=16 N=9 -
Leukocytes 13.97 + 3.67 15.08 +3.76 14.29+ 2.62 7.90 +2,43 0.020
Neutrophils 75.07+£ 19.35 82.10 £9.00 77.17 £ 6.66 58.10+ 12.41 n.s.
CRP 72.05 +89.19 107.21 £ 83.10 98.16 + 46.03 14.40 £ 9.58 0.011

Table 5. Ultrasonographic finding and scoring systems
Ultrasonography

Negative Positive
N=13 N=47 P
Alvarado 8.38 £1.04 8.29+1.24 n.s.
AIR 8.07+1.75 7.94 +1.69 n.s.
RIPASA 10.42+1.45 10.67 £1.89 n.s.
Tzanakis 7.85+£1.52 1291 +1.84 0.000

Of the preoperatively performed US examinations, 77.2%
of those with positive HP findings were diagnosed
with appropriate and 22.8% had an inappropriate US
diagnosis. Only at the Tzanakis score there was a sta-
tistically significant difference concerning positive and
negative US findings (Table 5).

The distribution of patients according to the values of the
four scoring systems (Table 6) showed that the largest

Table 6. Distribution of patients concerning recent histopathological finding

Scores

Histopathological findings

Alvarado AIR Tzanakis RIPASA AA late unnecessary
<7 4 12 5 0 2 0 2
(6.67%) (20%) (8.33%) (3.33%) (3.33%)
7.8 27 28 0 5 20 6 1
(45%) (46.67%) (8.33%) (33.33%)  (10%) (1.66%)
>8 29 20 55 55 26 3 0
(48.33%) (33.33%) (91.66%) (91.66%) (43.33) (5%)

number of patients (28) was in group of 7 to 8 in AIR,
while in relation to the other three scoring systems, at
the value of almost >8, 29 patients in Alvarado, 55 in
RIPASA and Tzanakis.Of all four scoring systems,
patients with scores <7 did not receive HP for delayed
appendectomies, whereas only two (3.33%) had unnece-
ssary appendectomy according to HP findings. Most
patients with delayed appendectomies were in the group
with 7-8 scoring values. According to the HP findings,
the majority of patients were in the group of promptly
appendectomies, and that was in the group with scores
of >8 present in all three systems (Alvarado, RIPASA,

and Tzanakis). Only in the AIR score the highest per-
centage of promptly appendectomy occurred at the
value of score 7-8.

Table 7 shows that according to the obtained HP fin-
dings, there was a statistically significant difference in
all three systems (Alvarado, AIR, Tzanakis) relative to
the histopathological finding, with the highest values
obtained in gangrene HP finding (for Alvarado 8.75+1.18,
p=0.011; for AIR 8.56+1.67, n=0.007, and for Tzanakis
13.374£2.42, n=0.004), whereas in RIPASA there was
no statistically significant difference in baseline values
with HP findings.
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Table 7. Association of scoring systems (Alvardo, AIR, RIPASA, and Tzanakis) with

histopathological finding

Histopathological findings

On-time On-time Delayed Unnecessar
Phlegmonous  Gangrenous Perforated N=3 y p
N=32 N=16 N=9
Alvarado 8.34 +1.06 8.75+1.18 8.11+1.27 6.33 £ 0.58 0.011
AIR 7.93+1.64 8.56 + 1.67 8.00 £ 1.00 5.00+ 1.00 0,007
RIPASA 10.64 +£1.81 11.22 £1.89 10.00+1.44 9.00 £ 1.00 n.s.
Tzanakis 11.34 £2.77 13.37£2.42 10.67 £ 2.65 12.00 £1.73 0.004

Discussion

Appendectomy is one of the most common procedures
in general surgery. The overall incidence of AA ranges
around 8.6% for men and 6.7% for women. The life-
time risk of possible appendectomy is about 12% in
men and 23% in women [1-3]. In our study, a higher
percentage of the total number of patients was male
(63.33%). Men do not differ significantly from women
in the outcome of appendicitis as a definitive diagnosis
based on a HP finding.

In our study, the average age of the patients was 35.86
+15.15 years and correlated with the results found in
the literature. Forty percentages of the patients were
>39 years of age, which did not correspond to the distri-
bution in other studies [20]. We consider that as a ter-
tiary institution we take care of patients from both pri-
mary and secondary health care centers from where this
adult population is most often referred to our facilities.
Concerning clinical manifestation, palpatory pain sensi-
tivity in LRQ was present among all 60 patients, follo-
wed by nausea-vomiting in 59, and anorexia in 54. These
data coincide with the data from the literature [2,3], con-
firming the fact that this triad of symptoms and signs
(LRQ pain, anorexia, nausea and vomiting) should give
rise to a suspicion of a AA diagnosis.

Acute appendicitis as a surgical problem is also asso-
ciated with an acute-phase inflammatory response. Blood
tests are often unclear. In our study higher values of the
leukocyte >10,000 mm3 were present in 50(83.34%)
patients. In relation to the histopathologic findings sta-
tistically significant highest leukocyte count of 15.08+
3.76 was found among the gangrenous appendectomies,
while the lowest among the unnecessary appendecto-
mies (7.90+2.43). A similar result was shown in the stu-
dy of Zuhoor K. et al. [21].

The high value of CRP is associated with the highest
percentage of inflamed appendixes. In our study, the
high CRP value supported the surgical diagnosis. Sig-
nificantly higher CRP was characteristic of promptly gan-
grene appendectomies, while the lowest for unnecessary
appendectomies (107.21+83.10 g/l; 14.40+9.58 g/l, p=0.011).
These results correlate with results in the literature re-
garding inflammatory appendectomies [11,22]. There
are several studies in the literature about the impor-
tance of CRP value, which has undoubtedly high
specificity and sensitivity. Yokohama et al. clearly

confirm that CRP levels can predict the severity of AA
and consequently the mode of treatment [23].
Preoperative US examination showed that 78.3% of
patients had a positive AA, while 21.7% had a normal
appendix. According to the obtained HP findings, in
77.2% of the cases it was appropriate and in 22.8% it
was inappropriate US diagnosis. In terms of scores,
however, only Tzanakis showed a statistically signifi-
cant difference in negative versus positive US findings.
The data in the study by Chafri S. et al. differ in the per-
centage of unnecessary appendectomies (15%) [24].
However, diagnostic modalities such as US or CT in
developing countries can significantly increase health-
care costs [10-15].

The length of hospitalization in our study was 4.42+2.93
days with a shorter mean compared to literature data.
In the Cochrane Database the mean length of hospital
stay for unnecessary appendectomies is 21.4 and for
delayed appendectomies 14.7 [25]. Thus, the overall hos-
pital stay of patients with unnecessary appendectomies
is longer than those with delayed appendectomies,
which differs in our study where the median value of
unnecessary was 3 days and that of delayed 4.11.
According to the HP findings, the majority of cases were
with phlegmonous AA 48(80%), followed by a finding
of perforated AA 9(15%), and the least with normal AA
3(5%). In the study of Arif E. et al.,of 1255 patients,
70.1% were phlegmonous, 11.8% were perforated, 6.06%
were negative, and 12.03% with other pathology [26].
The study by Shafri S. et al, however, finds that it is
not necessary to send all samples for HP analysis to
avoid unnecessary expense, thereby reinforcing the
need for a more accurate diagnosis. In our Institution
per-protocol, each sample obtained as a result of appen-
dectomy is sent for HP analysis. Our practice supports
the study of Anel B. et al., according to which sending
all samples for HP analysis enables the diagnosis of
malignancy present in 1% of a patient who often pre-
sents as a neuroendocrine tumor of the appendix, adeno-
carcinoma or mucinous [27].

The scoring system should contain simple parameters
to assist in the treatment decision-making process. The
purpose of scoring systems is to make a difference
between AA and non-specific abdominal pain.
Difficulties in the differential diagnosis of AA, espe-
cially in atypical presentations, lead to the risk of appen-
dicular perforation and more severe infections (abscess,
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sepsis), which increases morbidity and mortality [5-12].
On the other hand, due to inadequate diagnosis, nega-
tive or unnecessary appendectomies are on the rise,
ranging from 20% to 40 % [5-7]. Good clinical assess-
ment of the surgeon is considered an important prere-
quisite for the diagnosis of AA [13]. In our study regar-
ding HP findings, the largest number of unnecessary
appendectomies occurred in the group with values <7
(only in 2(3.33%) patients). Regarding the number of
delayed appendectomies, the majority of patients were
in the 7-8 group (6 patients), as well as three in the
scoring group >8. The largest number of promptly
appendectomies was in patients with a score of >8.
Distribution of patients according to the height of the
scoring values showed that in all 3 scales (Alvarado,
RIPASA, and Tzanakis) the highest values were in the
group of >8, except in the AIR score where the distri-
bution was highest in the group of values of 7-8. Re-
garding the values of the scores according to the ob-
tained HP findings, there was a statistically significant
difference in all three scores (Alvarado, AIR, Tzanakis),
with the highest values obtained in gangrene HP finding
(for Alvarado 8.75+1.18, p=0.011; 8.56+1.67, n=0.007,
and for Tzanakis 13.37+2.42, n=0.004) where as in
RIPASA there was no statistically significant difference
in the baseline values with the histopathological finding.
Most of the studies show dominance of Alvarado score
and the same corresponds to our study, however when
only using this scoring system, it shows some disadvan-
tages. According to the study of Klan and Rehman [28],
the Alvodaro score is a simple test that depends on the
presence and absence of variables involved in the test.
A more recent systematic review of S.A. Kabir et al.
points to the fact that this test is difficult to apply to
women of childbearing age and to children [7]. In
many studies, as well as in the study of Karami et al.,
the RIPASA scoring system is more sensitive and spe-
cific than the Alvarado score, AIR and Tzanakis score
where CRP and US are used in addition to clinical and
laboratory parameters, providing better statistical data
in the diagnosis of AA. However, the combined use of
two or more scoring systems provides better statistics
in reducing the percentage of unnecessary appendecto-
mies. The importance of scoring systems is also seen
in the fact that they are already incorporated into reco-
mmendations for the diagnosis of AA [29].

One of the limiting factors of our study is the analysis
of a smaller number of patients, thus limiting the possi-
bility for significant conclusions. Regarding the results
of the US findings, the second limiting factor is that in
our institution, patients are examined by different radio-
logists, with subjectivity present in their diagnosis, but
a factor which, given the emergency of the condition,
could not be limited to a single radiologist.

Conclusion

Scoring systems are useful in the early diagnosis of
AA in the indication for appendectomy. The proper
single or combined use of multiple scoring systems in
the diagnosis of AA contributes to a decrease in the
percentage of unnecessary and delayed appendectomies.
The use of scoring systems, their simple design, and
simple applicability, allows to reduce the rate of un-
necessary appendectomies, as well as to enable faster
diagnosis and reduction of delayed appendectomies.

Conflict of interest statement. None declared.
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Abstract

Introduction. Very often late diagnosis in spondylitis
ankylosans (SA) in the period between 5 to 10 years is
due to unstandardized diagnostic method besides estab-
lished diagnostic criteria. But, they are very restrictive
and not practical for early diagnosis of SAbecause
they are based on proved radiographic changes.

Aim. Sacroiliitis (SI) as a sole entity rarely exists, usually
is a part of the diagnostic mosaic of SA and related spon-
dyloarthropathies (SpA). Surely proved Sl clinically and
radiographically means sure diagnosis of SA, especially
in the early stage of the disease.

Methods. A highly selective group of patients with SA
was followed in the period of one year: group of 23
patients (pts) with unconvincing radiographic changes
for SA from 1-2 and group of 21 pts without radiographic
changes i.e. 0°. Beside SA, both groups fulfilled at least
another from the listed conditions: 1.oligoarthritis; 2. enthe-
sitis; 3. iridocyclitis; 4. positive family history for SA; 5.
positive antigen HLA-B27 and 6. elevated ESR > 30mm/h.

Results. After one-year observational period 11/21 pts
in group A were with SA. In group B only 6/23 pts
were with SA; the others were transformed in different
directions: 4/23 in the group of spondyloarthropathies
(SpA)-2 pts with psoriatic spondyloarthropathy (PsSpA),
1 patient with Reiter syndrome (RS) and 1 patient with
entericspondyloarthropathy (ESpA). The remaining
8/22 pts were still undefined SpA.

Conclusion. Our results showed that defining of SA
was crucial in the diagnosis of SA. The fact that most
of the cases with authentic SA were in group A with mini-
mal radiographic changes from 1-2° in comparison
with group B without radiographic changes showed
the necessity of using other imaging techniques (scan,
MRI) for earlier detection of Sl in the so called prera-
diographic stage which lasts 2-4 years, when radiogra-
phic findings are absent. Clinical (symptomatic) SI with-
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out radiographic changes according to the findings of
pts in group B gives a possibility for overlap to other
entities in the group of SpA.

Keywords: spondyloarthropathies, sacroiliitis, spondylitis
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AncTpakr

Bogen. JloiHa ocTaBeHaTa JMjarHo3a Kaj aHKHJI03aH-
tHUOT crioHmuuTUC (AC), BO Ieprox Mery TIeT U JIeCeT
TOJIMHH, YECTO CE JIOJDKM Ha HeCcTaHIapau3upaHa aujar-
HOCTHMYKA IIOCTAlKa, ¥ MOKpPaj BOCTAHOBEHHUTE JIHjarHOC-
THYKA KpuTepuymu. Ho, Tre ce mocta peCTpUKTUBHE U
HENPaKTHYHY 3a paHa aujarHosa Ha AC, Ounejku ce 6a-
3MpaaT Ha CUTYPHO JTOKaKaHH pagrorpad)CKu MPOMEHH.
Hen. Cakpounentrcot (CH) perko mocTon Kako camoc-
TOCH CHTUTECT, a BJICTYBAa BO I[I/IjaFHOCTI/I‘IKI/IOT MO3auK
Ha AC u cporaute cionaunoaprponariu (CnA). Curyp-
HO JIOKaKaH KIMHWYKH U paauorpadcku CU 3Haum u
curypna mujarHoza Ha AC, ocobeHo BO paHaTa ¢aza
Ha OonecTa.

Metoau. Bo nepuosn on eHa TOOWHA MPOCHEKTUBHO
Oelie cieneHa BUCOKOCENICKTHUpAaHa IPyIa Ha MaIleHTH
co CA: rpyna op 23 manueHTu co HeyoemBu Rig npo-
menu 3a CA ox 1-2°° u rpyna ox 21 nanmenr 6e3 Rtg
npomenn, oxgrocHo CA ox 0. TTokpaj CA, nBete rpy-
M MCIIOJIHYBAaaT O0apeM yIITe eieH O HaBeIEeHUTE yC-
nosu: 1. oligoarthritis; 2. enthesitis; 3. iridocyclitis; 4.
Mo3UTHBHA (aMmiHa aHaMmHe3a 32 AC; 5. mO3UTHBEH
anturen HLA-B27 u 6. mokauena Se> 30 mm/h.
Pesyararu. Ilo oncepBaluckuoT IEpUO] O OKOITy eHa
TOJIMHA Ce TOKaXka Jieka Bo rpymata A-11/21 o narmes-
THTE TPETCTABYBAaT CHTYPHO JOKakaHu cirydan Ha AC.
Bo BTOpara rpyna b, camo kaj 6/23 e moTBpzcHa aujar-
Ho3ata Ha AC, a OCTaHATUTE TIOMUHAIIE BO JPYT IPABELI;
4/23 Bo rpymnara cionaunoaptponariu (CrnA)-(Ilcopuja-
tiyHa crnoHgmioaprponarija (IIcCnA)-2 nanmenty;
Pajrep-oBuot cunapom (PC)-1 marnuenT; u eHTeponar-
ckata cioraunoaprpomnaruja-(EHCrnA)-1 nanwent, u ko-
HE4HO 8/22 1 HaTaMy ce BoJaT Kako HeaeuHupanyu CiA.
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3akaydok. Hammre pesynraté mokaxkaa neka jaedu-
HupameTo Ha CA nMa mpecyaHa JjarHoCTHYKa OpHeH-
tauuja koH AC. IlogaTokoT jaeka HajroJeMHOT Opoj
aBTeHTHYHH ciydan co AC uma Bo rpymnara A, co Mu-
uuMainnu Rtg mpomenu ox 1 go 2%, Bo ogHOC Ha BTO-
parta rpyna b 6e3 Rty npomMeHu, ykakyBa Ha MOTpe-
6ara om KOpUCTEE OPYTH ,,iMaging” TexHuku (CKeH,
CT, MRI) 3a niopano nerekrupame Ha CH, BO T.H. mpe-
pazuorpad)cku CTaauyM, KOj Tpae BO MEPHOJ O IBE 10
YeTUPHU TOIMHU, Kora ce orcyTHH Rtg Haomute. Kum-
HUYKHOT-cumnromarcku CU, Ho 6e3 Rtg mpomenw, crio-
pex HaozxuTe Of MalMeHTUTe BO rpymnata b, 1aBa Mox-
HOCT 3a MPEeMUH WIH ,,0Verlap” xoH apyru eHTUTeTH
on rpymnata SpA.

Kityunu 300poBH: CIIOHAMIIOAPTPOIIATHH, CAKPOIICHTHC,
AQHKUJIO3aHTEH CIIOHIWINTHUC

Introduction

Spondyloarthropathies (SpA) are group of diseases with
common clinical features and are carriers of the genetic
marker-antigen HLA-B27 in a high percentage. Main
representative is spondylitis ankylosans (SA), but there
are also Reiter syndrome-reactive arthritis (RS), psoriatic
spondyloarthropathy (PsSpA) and undefined spondyloar-
thropathies (SpA). SA is a chronic progressive inflamma-
tory disease with unknown etiology. It is usually seen in
young people between 25 and 35 years of age with the
domination of males. All these entities have similar
clinical features and presence of the antigen HLA-B27
in a high percentage of 70-95%.

Material and methods

In patients included in this study disease diagnosiswas
based on the modified New York criteria (1984), graded
by Hart and Robinson, proposed by the American Asso-
ciation for Rheumatism (ARA) for diagnosis of SA. They
are rather restrictive, based on secure radiographic chan-
ges. They are used for epidemiological studies and not
for clinical use, because they donot encompass the whole
spectrum of SA. Clinical assessment of the disease acti-
vity and disease diagnosis was made by a subspe-
cialist. For diagnosis of psoriatic spondyloarthropathy
diagnostic criteria by Moll-Wright for theclassification
of psoriatic arthritiswere used. They were dermatologi-
cally tested, including examination of psoriatic chan-
ges, nails, psoriatic areas as well as an index for di-
sease activity (PASI) and evaluation of peripheral and
axial joints. The diagnosis of oligoarthritis was made
when <5 joints were involved, polyarthritis when >5
joints were involved. The diagnosis of symmetric arthritis
was made when there was a bilateral involvement of>
50% of joints.

This study included 23 pts (7 women, 16 men) with Sl
with unconvincing radiographic changes for SA from
1-2° and a group of 21 pts (9 women, 12 men) without
radiographic changes i.e.SA-0°. The mean age in the
first group was 27.28 years (£8,09) (range 25-40 years),
while in the second group it was29.35 years (+9.24)
(range 28-44 years).

Mean duration in months from the beginning of the
disease was 7.27 (+6.12). Patients did not take any pre-
vious medication that would modify the course of the
disease like sulfasalazine, methotrexate, leflunomide.
The samples were collected in the period of one year.
In the group of 23 pts with unconvincing radiographic
changes for SA we expected to find authentic cases of
SA in the early stages of disease.

Including criteria

In this study were included newly diagnosed patients suffe-
ring from sacroiliitis, aged 18-45 years, previously untreated.

Excluding criteria

All patients with diseases or conditions that could directly
or indirectly affect the results were excluded from this
study:

1. Pts with previous historyof diseases of the spleen,
thyroid gland, liver damages, renal, hematological,
heart, neurological, lung disorders, autoimmune
diseases, AIDS, aged <18 years.

2. Pts with diabetes mellitus, acute infections, malig-
nant diseases, febrile conditions.

3. Pts previously treated with antibiotics and salicyl-
atesin the period less than 6 months from the be-
ginning of the study.

4. Pts with hypertension, uric arthritis, urinary infec-
tions, SLE, Sjogren syndrome, mixed conective ti-
ssue disease, vasculitis.

5. Pts treated with antihypertensive drugs, antidiabetic
medications and cardiological drugs.

6. Pts with history of blood transfusions and over-
weight pts.

7. Pts with medications from the baseline.

8. Pts with acute and chronic renal failure.

All patients voluntarily participated in this study, so

the ethic criteria were fulfilled.

Laboratory assessment

For clinical assessment of the basic disease the following
laboratory variables were necessary to be taken into
account: complete blood count (CBC), differential blood
count, reactants of the acute phase, ACPA antibodies,
C-reactive protein (CRP), rheumatoid arthritis (RA),
erythrocyte sedimentation rate (ESR), alkaline phospha-
tase (AP), aspartate aminotransferase (AST), alanine ami-
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notransferase (ALT), creatine kinase (CK), lactate dehyd-
rogenase (LDH), serum urea, serum creatinine.

CRP was determined with agglutination test (Latex CRP
test) (BioSystemS.A. reagent&instruments Costa Brava
30, Barcelona (Spain). Reference values for CRP in se-
rum were <6 mg/L.

RF was determined with agglutination test (Latex CRP
test) (BioSystemS.A. reagent&instruments Costa Brava
30, Barcelona (Spain). Reference values for RF in se-
rum were < 30 IU/ml.

For ESR quantitative Westergren.test was used. Refe-
rence values for men were 7-8 mm, for women 11-16 mm.
ACPA antibody was determined with the semi-quanti-
tative/qualitative ELISA method, from the manufac-
turer Dia-stat™ (Axis-Shield Diagnostic), based upon
detection of IgG antibodies in human serum/plasma
directed towards synthetic cyclic citrullinated peptides
that comprise modified arginine residua. Calculation
and interpretation of the results for the quantitative
protocol was estimated from the absorbent value (optic
density) from positive and negative control, for every
sample.

Absorbent value Interpretation of the results

<0.95 negative
>0.95<1.0 Borderlinevalue
>1.0 positive

Statistical analysis

For testing the significance of differences between two
arithmetic means, i.e. proportions in comparison of the
values of certain numerical parameters between two
groups Wilcoxon-matchedtestfor independent samples
was used. Pvalue between 0.05 and 0.1 was considered
statistically significant. Data processing was made with
the statistical package Statistica, v.7.0

Results

In the group with 21 pts with SA 1 patient showed
presence of ACPA antibodies, while RF was not found
in any patient. In the group withsacroiliitis none of the
patients was ACPA positive, while 1 patient was RF
positive (Table 1).

Table 1. ACPA antibodies in spondylitis ankylosans and sacroiliitis

Spondylitis ankylosans Sacroiliitis
Group N°21 GroupN° 23
Positive / Negative Positive / Negative
ACPA+>1,26 1/21 0/23
RF +30>1U/ml 0/21 1/22
CRP +12 > mg/L 16/5 7/16
ESR + >16 18/3 15/8

1. There was a statistical correlation using Wilcoxon-
matched testbetween ACPA in SA and Sl forp <0.05
(p=0.01). In the group with SA there was a statis-
tical correlation between ACPA and RF for p<0.05
(p=0.00), ACPA and CRP (p=0.00).

2. There was no statistical correlation using Wilcoxon-
matched testbetween ACPA in SA and age, disease
duration in months, RF and CRP in the same group
for p<0.05 (ACPAversus age p=0.04; ACPA versus
disease duration in months, p=0.07, ACPA versus
RF p=0.02, ACPA versus CRP, p=0.05 (Figure 1).

C-reactive protein

ACPA

Rheumatoid factor

Sedimentation

+Std. Dew.
+Std. Err.

O0H

Mean

Fig. 1. Distribution of ACPA, RF and CRP in SI group
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Discussion

According to the concept of the European study spon-
dyloarthropathy group-ESSG (1991), the leading inclu-
sion criterion is presence of spondylitis or oligoarthri-
tis [1-7]. If this criterion is fulfilled follow: 1. Positive
family history; 2. Dermatological changes such as pso-
riasis vulgaris; 3. Data for colitis or similar diseases
(Crohn disease, Whipple disease); 4. Urethritis or cervici-
tis; 5. Diarrhea; 6. Alternate femoral pain (sacral); 7. En-
thesopathy; 8. Radiological prove forsacroiliitis.

If the patients fulfill this clinical-diagnostic mosaic there
is a possibility for “overlap” syndrome i.e. transition
from one into other spondyloarthropathy.

This basic concept in 1995 was accepted by the inter-
national expert group, formally for study of SA, later re-
named ASAS (Assessment of SpondyloArthritis Inter-
national Society) orinternational group for estimation
of spondyloarthritis. It is obvious that the term spon-
dyloarthritis prevail over the term SpA, but time will
show whether this will remain so.

In the last decade the international ASAS group (Ger-
many, France, Netherlands, Mexico and Canada) suppor-
ted by the bodies of EULAR (European Rheumatology
Association) took a leading role in sublimation of all
new knowledge in the field of SpA. Although main
targets are in better definition of SA as a prototype or
synonym for the group of SpA, of no less importance
is the research of undefined SpA.

There was a try to reevaluate the current qualification
criteria for diagnosis of SA and other SpA. A special
accent was put on defining the inflammatory pain in
the lumbar region and its distinction from mechanical
pain in the same region. It would be the “key” in the
detection of the early forms of SA [8-14].

Because the laboratory findings, including determina-
tion of the antigen HLA-B27, have not crucial diagnostic
significance, the focus is made on the novel “imaging”
techniques, among them nuclear magnetic resonance
(MRI) has a dominant place.

The group Bathfrom Great Britain in their epidemiolo-
gic and clinical research in the period 1994-98included
one series of 5 questionnaires-indexes for SA, referring
the follow-up of the disease activity, functional capa-
city, radiographic progression and the effect of applied
therapy. The validity of these questionnaires was pro-
ved by several authors, but their application is not yet
widely accepted. They are not used in routine exami-
nation, and also not used in our country [15-21].
Similar tries and modifications of Bath indexes were
made recently the ASAS group in terms of follow-up
the SA activity, and especially in the management of
therapy and follow-up of qualitative and quantitative
aspect. This especially relates to the follow-up of the
effects of biological therapy in SA as a turning point to

the present insight that the disease is incurable and has
its own natural course, upon which it is not possible to
interfere (Figure 2, 3 and 4).

Fig. 3. Bilateral sacroiliitis

Fig. 4. Advanced orm of spondylitis ankylosans

With this sophisticated therapy patients would have
better control, stabilization of the process and stopping
the disease in long term. All the new recommendations
proposed by the experts ofthe ASAS group throw new
light in the study of SpA as a significant segment in
rheumatology, but time will show how wide will be
the consensus for their acceptance/ application.
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Conclusion

The fact that the prevalence of SpA is approximately
1% in common population with tendency to increase,
shows the focus of interest towards this group. It
affects mostly the young active population between
20-40 years of age with important implications in the
functional capacity, working capacity and quality of
life. Therefore, better knowledge of SpAis of crucial
importance as well as the useof contemporary diagnos-
tic and therapeutic approach.

Conflict of interest statement. None declared.
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Abstract

Introduction. Multiple comparative studies have assessed
the therapeutic effect of methotrexate (MTX) and have
shown that it is the leading disease modifying anti-rheum-
atic drug (DMARD) in the treatment of rheumatoid arthri-
tis (RA). A quantitative appraisal of the therapeutic res-
ponse of this drug in a set period of time is of great im-
portance.

Aim. To make an assessment of the therapeutic res-
ponse to MTX, by using the American College of
Rheumatologists (ACR), ACR20 and ACR50 criteria,
for a fixed time period, in patients with rheumatoid
arthritis and long disease evolution.

Methods. In this prospective study we examined 60
patients with RA, of which 30 with disease evolution
less than one year (average disease duration 5.1+/-2.8
months, 2-11 months), and 30 with disease duration
over 5 years (average disease duration 7.9+/-1.8 years,
5-12 years). They were treated with an average dose of
7.5mg MTX weekly and non-steroid anti-inflamma-
tory drugs (NSAID) as needed. In patients with early
RA, MTX was used for the first time. At baseline all
patients had active disease. ACR20 and ACR50 were
assessed in all patients for the duration of the study.
Results. After one year 26 (86.7%) of patients with
early RA had satisfied ACR20 criteria compared to 18
(62.1%) of the patients with late arthritis. After two years
this changed to 25 (83.3%) vs. 20 (69%) patients, respec-
tively. ACR50 criteria after one year of treatment were
satisfied in 12 (40%) patients with early arthritis and 8
(27.6%) with late arthritis, over 5 years of disease evo-
lution. After two years data showed 21 (70%) vs. 10
(34.5%) patients, respectively.

Conclusion. Early application of MTX in patients
with arthritis allows for significantly better improve-
ment in patients with RA compared to the use of the
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same treatment in those with a longer evolution of the
disease.

Keywords: rheumatoid arthritis; methotrexate, ACR20
criteria, ACRS50 citeria

Ancrpakrt

BoBen. KommapaTtBHU CTyIUH KOHM T'O MPOICHYBaaT
TepanmuckuoT eekT ox Metorpekcar (MTX) ykaxy-
BaaT JIeKa € BOJEYKH JieK oj rpynara Ha JIMAPJI
ciexosu (Disease Modifying Anti Rheumatic Drugs)
BO JIeKyBamh¢ Ha PeBmaronmnuotr aprputuc (PA). Ksan-
THTATHBHA MPOIEHA HA TEPAIHCKH OATOBOP BO OJpe-
JICH BPEMEHCKH MEPHOJ € OJ] 3HAYCH-¢ 3a MpOIleHa Ha
e(eKT O] JIeKyBambe.

Hea. IIponena Ha tepanucku oarosop og MTX, co
ACR20, ACR50 xpuTtepuymMu BO OJIPEACH BPEMEHCKU
Mepuo Kaj MmamueHTd co paH PA VS mammeHTH co
JI0JITa €BOJTyIIHja Ha OoJecTa.

Metoau. Bo npocnektuBHa cTyanja 6ea mpocieneHn
60ucnuranuka co PA on xou 30 co pan PA co eBoiy-
nyja 1o 1 roj. co mpocedHo BpeMeTpaeme o 5,1+ 2,8
mecen (2 mec-11 mec) u 30 co eBonynuja Ha PA Hag
5 ToauHU CO MPOCEeYHO BpemeTpaewe of 7,9+ 1,8 rox.
(5 ron-12 rox.) nexyBanu co cpeana go3a Ha MTX ox
7,5 mr. u HCAWJI. Kaj nauuentu co pan PA, MTX
Oeme BoBeneH NpB nat. Bo 0 Bpeme cuTe UCTIMTAHUIIH
nmaa aktuBeH PA. Kaj cexoj marmeHT Oea aHanusupa-
a1 ACR20, ACR50 kpurepuymu.

Pesyaratu. o 1 ron. on nekyBamero 26(86.7%) ncnu-
Tauum co pad PA ru ucronamnja ACR20 kputepuymuTe
vs 18(62.1%) co PA wam 5 roamuu a mo 2 roxa. 25
(83.3%) vs 20(69.0%). ACR50 kpurepuymure 1o 1 ros.
ru ucronauja 12(40%) ucmuranumm co pan PA vs 8
(27.6%) co PA wuan 5 romunu, a mo 2 roa. 21(70%) vs
10(34.5%).

3akuay4yok. Pano BoBernyBame Ha MTX kaj pan PA oB0o3-
MOXKyBa IIOTOJIEMO % MO00PYBAmE O JICKYBAHETO VS
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MOAOLIHEXHO BoBeAyBame Ha MTX mpu monra eBoiy-
uvja Ha Gojecra.

Kityunu 360poBu: peBMaTonicH apTPHTUC, METOTPEKCAT,
ACR20 kpurepuymu, ACR50 xputepnymu

Introduction

Early treatment in patients with RA is of great impor-
tance in order to achieve quick and maximal results [1-
3]. However, it is also very important to choose the
right drug regarding the level of disease activity and
progression in the individual patient [4-6]. Disease
modifying anti-rheumatic drugs (DMARDS) not only
reduce pain in patients, but they inhibit the inflamma-
tory process and prevent joint damage, thus modifying
the course of the disease. By preventing structural
damage of the joints, it prevents functional damage and
disability [7]. Methotrexate is the leading DMARD
used in the treatment of patients with RA. Comparative
studies of the effectiveness of MTX as monotherapy,
or in combination with biologic DMARDs, as well as
comparison of MTX vs. other synthetic DMARDs show
that this drug is still essential in the treatment of this
disease [8,9]. A quantitative assessment of the therapeutic
response of MTX use in patients with RA is of use in
the planning of long-term treatment for these patients.
The American College of Rheumatology (ACR) criteria
are used for the assessment of the effectiveness of treat-
ment. ACR20 detect minimal significant changes in in-
flammatory synovitis [10-12].

Aim

The aim of this study wasto quantifiably assess the
therapeutic response of patients with early RA compa-
red to those with a longer disease evolution, treated
with MTX, by using the ACR20 and ACR50 criteria in
a period of two years.

Material and methods

In this prospective study conducted at the University
Clinic forRheumatology we examined 60 patients with
RA, of which 30 with disease evolution less than one
year (average disease duration 5.1+/-2.8 months, 2-11
months), and 30 with disease duration over 5 years
(average disease duration 7.9+/-1.8 years, 5-12 years).
They were treated with an average dose of 7.5mg
MTX weekly and non-steroid anti-inflammatory drugs
(NSAID) as needed. In patients with early RA, MTX
was used for the first time. At baseline all patients had
active disease. ACR20 and ACR50 were assessed in
all patients at baseline, at year one and year two. We
examined the number of swollen and tender joints (out
of 28). Any positive finding was scored with 1, and non-

involved joints were scored 0. Thus, score for tender
and swollen joins was between 0 and 28 (Figure 1).
Sedimentation rate was also assessed, by using
Westegren’s method with reference values of 4/10;
modified health assessment questionnaire (MHAQ)
was used to assess the condition/functional disability/
functional capacity. This questionnaire has questions
regarding 8 areas of everyday life, scored 0-3 points.
Cumulative score is 21 and it is divided by 8 to give
the final HAQ score. Likert’s scale was used to assess
disease activity by the doctor, scored from 1 to 5: asym-
ptomatic, mild, moderate, severe and very severe. ACR20
criteria assess >20% improvement in erythrocyte sedi-
mentation rate (ESR), number of swollen (SJC) and
tender (TJC) joints, HAQ and Likert scores. ACR50
assess >50% improvement in the respective variables.

Fig. 1. Joints assessed, tender and swollen
Statistical methods

We used the following statistical methods:

Analysis of numerical data was done with SPSS v.19,
Chicago, IL, USA, by using descriptive statistics (ave-
rage values, standard deviation).

Comparative statistics wereconducted with X2-test, sig-
nificance between the two groups wasassessed with the
Student’s t-test. Testing of significance between the two
means (dependent samples) wasdone with Wilcoxon
Matched Pairs Test.

Results

At baseline the patients with early RA had tender and
swollen joints on examination, ESR, functional capacity
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and disease activity according to the doctor (Table 1).
At year 1 and 2, we registered a lower number of tender
and swollen joints, as well as lower ESR and an impro-
vement in functional capacity and disease activity (Table 1).

At one year of MTX treatment, 26(86.7%) patients ful-
filled ACR20 criteria, and at two years 25(83.3%) had
achieved the same (Table 2). Regarding ACR50, data
showed 12(40%) and 21(70%) fulfilled these criteria,
respectively.

Table 1. Assessment of disease activity in patients with RA with disease evolution

less than 1 year (early arthritis)

_Time TJC sic ESR MHAQ Likert
interval scale
Baseline 124451 6.9+2.8 59.9+27.7 1.396+0.966 4.3+0.568
Yearone 5.1+4.6 2.5+1.6 31.4+17.4 0.354+0.362 2.940.432
Yeartwo 2.9+2.7 1.9+2.2 25.0+11.6 0.229+0.334 2.1+0.536

Table 2. Number of patients that achieved ACR20 and ACR 50 criteria, set of five
variables

ACR20 TJC SJC MHAQ ESR Likert scale No. patients
Year-one 26 26 29 27 26 26 (86.7%)
Year-two 29 27 29 25 25 25 (83.3%)
ACR50 TJC SJC MHAG ESR Likert scale No. patients
Yearone 22 20 25 12 12 12(40%)
Yeartwo 27 24 28 21 21 21(70%)

The patients with disease evolution over 5 years, at ba-
seline had a higher number of swollen and tender joints,
out of 28 assessed, higher ESR, lower functional capacity
and higher disease activity compared to the early arthritis
group. At year one and year two, all assessed elements

showed improvement (Table 3). However, even after 2
years the patients in the late arthritis group still had
higher SJC, TJC, ESR, disease activity, as well as lo-
wer functional capacity compared to those in the early
arthritis group.

Table 3. Assessment of disease activity in patients with disease evolution over 5 years

Visit TIC sJC ESR MHAQ "s::';ﬁgt
Baseline 136452 92432 604169  1491%0.727  4.4%0.448
Yearone  85%51 54438 4334205  0.81040441  3.70.532
Yeartwo 7956 49435 3664211 073240391  3.1+0.378

Table 4. Number of patients reaching ACR20 and ACR5O0 criteria, late arthritis group

ACR20 TJC SJC MHAQ ESR Likert scale No. patients
Year-one 25 18 19 24 18 18 (62.1%)
Year-two 20 23 22 23 20 20 (69%)
ACR50 TJC SJC MHAQ ESR Likert scale No. patients
Yearone 15 14 12 8 12 8(27.6%)
Yeartwo 10 17 11 14 11 10(34.5%)

At year-one with MTX treatment, 18(62.1%) patients
with disease evolution over 5 years achieved ACR20,
and at yeartwo this was achieved by 20(69%) patients.
Regarding ACR50 in this group, this was achieved by
8(27.6%) and 10(34.5%) patients, respectively (Table 4).

Discussion

Treatment with disease modifying anti-rheumatic drugs
(DMARDS) has a significant advantage compared to
more conservative treatments. Modern rheumatologists
call for early diagnosis and aggressive treatment of pa-
tients with RA. This caused many clinicians to reassess
the advances to date, such as the validity of anti-CCP
antibodies, practical use of RF testing, as well as deve-

loping new methods for early diagnosis and effective
treatment ofpatients with early RA [13].

In the last few years the definition of early RA has chan-
ged, so that it now usually refers to disease of no more
than 3 months from onset of initial symptoms. The goal
is to aggressively treat these patients in order to slow or
stop disease progression, achieve low disease activity
or remission, keep functional capacity and stop/slow joint
damage [14-16].

Besides treating early and aggressively, it is crucial to
choose the best DMARD in order to achieve a suffi-
cient therapeutic response. Most rheumatologists believe
that MTX is the drug of choice for continuing treatment
of patients with RA [14,17], and that it is superior to
the other synthetic DMARDs.
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It is very important to identify the specific factors which
could be negative predictive factors in the treatment of
these patients. Thus, an assessment of the markers pre-
sent at disease onset could be used to predict thera-
peutic response and influence the choice of the pres-
cribed drug [2,5,6]. Long disease duration, previous
DMARD use and low functional capacity are negative
predictive factors for treatment response [17,18]. In
this study we have confirmed the conclusions of pre-
vious studies that the use of MTX in patients with RA
has satisfactory effects. We used ACR20 and ACR50
criteria [19] to assess the therapeutic effect of MTX on
patients with early and late RA and showed that more
patients with early RA achieved these criteria. These
patients had lower TJC and SJC compared to patients
with disease evolution over 5 years. The patients with
early arthritis (disease duration less than one year) had
better functional index as assessed by MHAQ. Based
on the quantitative assessment of tender and swollen
joints, acute phase reactants (ESR), functional status
(MHAQ) and Likert scale for global evaluation of di-
sease activity in patients with different duration of di-
sease, actively treated with MTX, we can conclude that
early treatment with immunomodulation such as metho-
trexate shows rapid and adequate treatment response,
and preserves functional capacity. This is more pronoun-
ced in the early arthritis group compared to the patients
with disease duration over 5 years [20].

ACR criteria allow for objective quantitative evaluation
of treatment response.

Conclusion

Early initiation of MTX in patients with early RA
leads to a rapid treatment response and greater impro-
vement in comparison to the use of MTX in patients
with longer disease evolution.
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RHINOMANOMETRY AS A METHOD FOR OBJECTIFICATION OF NASAL AIR RESISTANCE
IN SELECTING PATIENTS FOR SEPTORHINOPLASTY
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Abstract

Aim of the study. To objectify the nasal air resistance
(nasal obstruction) using rhinomanometry while selecting
patients for septorhinoplasty.

Methods. This is a prospective, non-randomized study
which compriseda totalof 100 patients experiencing
deviations of the nasal septum (deviatioseptinasi) alo-
neor along with deformities of the nasal pyramid: rhino-
kyphosis, rhinoscoliosis, rhinolordosis (“saddle nose™),
and “functional tension nose”. The examined patients
were added to the list for surgical septo/rhinoplasty pro-
cedures performed at the ENT Clinic at the University
Hospital Center in Skopje and the General Hospital
"Remedika", during the period of 2014-2019. The rhino-
manometry examinations were performed at the General
Hospital "Remedika" in Skopje.The examined groups
were divided according to several parameters.Based on
the degree of nasal obstruction, patients were divided
into 3 groups:Group IA had a severe degree of nasal
obstruction (severe degree of nasal resistance); Group
IB had a moderate degree of nasal obstruction (moderate
degree of nasal resistance); Group Il had a mild degree
of nasal obstruction (mild degree of nasal resistance),
and this group was clinically monitored for a year when a
decision was made onperforming a surgical intervention.
Results. Despite dividing patients into three groups
and the one-year follow-uppeiodofpatients with a mild
degree of nasal obstruction, all patients underwent sep-
toplasty. The results obtained enabled us to differentiate
and grouppatients who were truly in need of septo/rhi-
noplasty and patients whowere to be monitored and
treated with medication.

Conclusion. Rhinomanometry allows classification of
patients forurgent intervention according to the results
on the degree of nasal obstruction as well as the degree
of nasal symptomatology.

Correspondence to: Vesna Petreska-Dukovska, General Hospital
Remedika, 1000 Skopje, R. N. Macedonia; E-mail: v_petreska@yahoo.com

Keywords: nasal septal deviation, nasal air resistence,
rhinometry, rhino/septoplasty

Arncrpaxkr

Len Ha crymmujaTta. Jla ce 00jeKTUBH3Mpa Ha3aTHATA BO3-
JylIHa pe3dcTeHNHja (Ha3almHa OICTPYKLHUja) NPEKy
pUHOMaHOMETpHja TP W300p HA TAIMECHTH 3a CEITO-
PHUHOILIACTHKA.

Metonu. ABTOPOT HCTaKHYBa JIeKa OBa € IMPOCICKTHB-
Ha ¥ HEPaHIOMI3HPaHa CTyAHja IPH IITO € CIpOBEIC-
Ha CTaTHCTHYKa aHaim3a Ha BKynHo 100 manueHTH co
JeBWjalMja Ha HocHata mperpaga (deviatio septi nasi)
OJIICITHO WJIM BO CKJION cO Je(OPMHUTETH HAa HOCHATA
UIpaMuIa; pUHOKU(O3a, PHHOCKOIN03a, PUHOIOPA032
(cemnect Hoc), u ,,qoir Hoc* (anr. functional tension
nose). McnutyBaHuTe manyeHTH Oea CTaBEHW Ha Ofie-
paTuBHA JHCTa 3a cenTopuHoIuiacTrka Ha J3Y Knmnan-
Ka BO YHHBEP3UTETCKUOT KIIMHIYKH [IeHTap Bo CKorje U
Omiurata 6onHUNA ,,Pemennka™ Bo mepuoaot ox 2014
1o 2019 rommHa. PrHOMaHOMETPUCKHTE MCIIMTYBamba Ce
Bpirea Bo Ommrara 6onmHuia ,,Pemennka™ Bo Ckorje.
HcnuryBanute rpymnu 6ea MOICICHU CIIOpPE HEKOJKY
mapaMeTpH: CIIOpeN CTEMICHOT Ha HazallHa OTICTPYKIIH)a,
nareHTuTe 0ea mojeneHu Bo 3 rpymu: rpyna [A-ma-
IHCHTH CO TEKOK CTEMEH Ha Ha3ajHa OICTPYKIHja
(TexXOK CTEINeH Ha HasajiHa pe3ucTeHLuja), rpymna IB-
MAIMEHTH CO CPEICH CTETEeH Ha Ha3aHA OICTPYKIHja
(cpenen cTereH Ha HasanHa pesucTeHunyja), I'pyma II-
HAIUEHTH CO JIECCH CTEMEH Ha Ha3alHa OINCTPYKIIHja
(7leceH cTeneH Ha Ha3zaJlHA PE3UCTCHIIM]A), a KOU CE OIl-
CEpBUPAHM KIIMHUYKU €HA I'OJWHA, [10 IITO € JI0HECe-
Ha OJUTyKa 3a ONEPaTHBHA HHTCPBEHIIN]ja.

Pesyararu. U nokpaj mopendara Ha TpU TPYITH U €IHO-
TOIIUIITHOTO YEKame Ha MAlEHTHTE CO JICCCH CTEMeH Ha
Ha3aJIHa OTICTPYKIMja Kaj CUTE MAIMEeHTH Oere peanu-
3WpaHa CENTOIUIACTHKA. Pe3ynraTute HH OBO3MOXH]ja
Jla HalpaBUBME JUCTHHKIMja U TH TPyHNHpame TaIieH-
THTE Ha KOM HABMCTHHA UM € TIOTpeOHa CEeNTOPUHOILIAC
THKa W MAIMEHTUTE MTO Tpeba ma Ouaar CeeH: UITn
TPETHPAHH METUKAMEHTO3HO.
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3akaydok. PuHoMaHOMeTpHjaTa HM OBO3MOXKYBa Ja
M Kilacuuiypame MalMeHTUTE 10 UTHOCT HA HHTEp-
BEHIjaTa crupeMa JOOHMEHUTE Pe3yNITaTh 3a CTENEHOT Ha
Ha3aJHaTa ONCTPYKIMja, KaKO M CTECIEHOT Ha Ha3all-
HaTa CUMIITOMATOJIOTHja.

Kuayynu 300poBu: Ha3aJlHa CENITAIHA JICBHjallHja,
BO3/IyIITHA HA3aJHA OTCTPYKIIHja, pHHOMETpHja, pUHO/
CENTOIIaCTHKA

Introduction

Nasal obstruction is one of the most common symp-
toms of diseases of the nose and paranasal sinuses.
Most of the cases when patients are referred to ENT
clinics or specifically rhinology are attributable to this
nasal obstruction. According to Wengraf et al., 15% of
patients treated at ENT clinics across Great Britain
presented with nasal obstruction as the predominant
symptom. In a Finnish study conducted by Vainio-
Matiila, out of 200 randomly selected patients, 33%
presented with symptoms of nasal obstruction [1-3].
The causes of nasal obstruction include allergic rhinitis,
nasal polyposis as well as vasomotor rhinitis that are the
most common causes with concurrent prevalence of
mucosal inflammation. Deviation of the nasal septum
is the prevalent structural deformity leading to nasal ob-
struction. In the study realized by Vainio-Mattila, 26%
of the patients studied presented with a clinically sig-
nificant deformity of the nasal septum. There are many
causesfor deviations of the nasal septum, but they can
also be asymptomatic. In our practice, patients undergoing
septoplasty suffer from persistent nasal obstruction, rhi-
norrhea, recurrent sinusitis, nasal pain as well as frequent
epistaxis as symptoms of nasal pathology. Mild deviations
of the nasal septum in the frontal portions of the nasal
septum near the nasal valves cause clear symptoms of
nasal obstruction of weak-intensity, unlike severe de-
viations in the hind bony, nasal septum particles which
cause a severe degree of nasal obstruction [4].

On the other hand, the results obtained from objective
measurements in patients are significant as opposed to
the subjective symptoms they often complain about [5-7].
There are many publications on the role of rhinomano-
metry in objectification of the degree of nasal obstruct-
tion, but all of them are more scientifically-based, with
very few being done on purely clinical trials related to
surgicaltechniques. Our study is one of the latter.

We present the results of the rhinomanometry perfor-
med, a method used to determine the degree and severity
of nasal obstruction [8].

Material and methods

At the University Ear, Nose and Throat Clinic and the
Private General Hospital “Remedika”, a total of 100 pa-

tients-candidates for septorhinoplasty were studied in
the period from 2014 to 2019. The degree of nasal ob-
struction in all patients was assessed through objective
rhinomanometric measurements. Active frontal rhinometry
was the method of choice.

According to the degree of nasal obstruction, the patients
were divided into 3 groups:

Group IA were patients with a severe degree of nasal
obstruction (severe degree of nasal resistance): Group
IB were patients with a moderate degree of nasal ob-
struction (moderate degree of nasal resistance): Group
I were patients with a mild degree of nasal obstruction
(mild degree of nasal resistance), clinically monitored
for a yearwhen a decision was made on perfroming a
surgical intervention.After the surgical intervention, a
survey was conducted to find out how satisfied the pa-
tients were with the correction performed, whereby pa-
tients were offered 5 scores, i.e. modalities: 1-very satisfied,
2-satisfied, 3-undecided, 4-dissatisfied and 5-extreme-
ly dissatisfied.

Over a one-year period, the patients had check-ups and
were monitored for persistent subjective symptoms
following the surgical intervention, whether they con-
tinued to use any of the medications for reducing nasal
obstruction such as topical nasal steroids (Table 1).

Table 1. Division of patients-candidates for surgical
intervention based on rhinomanometric findings

N %
Underwent surgical intervention 110 78.57
Check-ups (1 year) 30 21.43
Total 140 100

Results

All patientsbased on theirrhinomanometric findings were
divided into three groups:

Group IA patients with a severe degree of nasal obstruc-
tion (severe degree of nasal resistance) included 55 or
39.3% of candidates for septorhinoplasty.

Group IB included the same number of subjects, 55
patients with a moderate degree of nasal obstruction
(moderate degree of nasal resistance) or 39.3%.

Group Il included 30 (21.4%) of patientswith a mild
degree of nasal obstruction (mild degree of nasal resis-
tance) who were clinically monitored for a year when
a decision was made on performing a surgical inter-
vention (Table 2).

Table 2. Distribution of patients based on obtained
rhinomanometric findings

Degree of nasal obstruction N %
Group IA-severe degree 55 39.28
Group IB-moderate degree or other

b . 55 39.28
specific indications for nasal obstruction
Group I1-mild degree 30 21.44
Total 140 100
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The group of patients with severe degree of nasal ob-
struction consistedpredominantly of 40(72.7%) subjects
with unilateral nasal air resistance of the nasal airflow

Table 3. Distribution of patients with severe degree of nasal
obstruction

Severe degree - Objective nasal

- N %
obstruction
Unilateral resistance >200Pa(1/s) 40 72.72
Total nasal resistance >90(Pa(1/s) 10 18.18
Total 55 100

of the cavumnasi greater than 200 Pal/s. The remaining
10(18.2%) subjects presented with total nasal resistan-
ce greater than 90 Pal/s (Table 3).

Table 4 and Figure 4 show the distribution of indications
for nasal obstruction in patients with severe degree of
nasal air resistance. The deviations of the nasal septum
with severe deformity of the nasal septum were repor-
ted as an indication in the largest number and percent-
tage of patients of the group with severe degree of nasal
obstruction - 20 patients (36.4%).

Table 4. Distribution of indications for nasal obstruction in patients
with severe degree of nasal air obstruction

Severe degree - specific indications

- N %
for nasal obstruction

Deviated septum with severe nasal septal
deformities 20 36.36
Facial or nasal pain associated with deformity 10 18.18
of the nasal pyramid or deviated septum '
Septum deviation compressing the middle nasal 15 27 98
concha and the osteomeatal complex :
Septal pathology assessed from objective
rhinoscopic findings treated conservativelywith 10 18.18
medications for over 4 months, without '
improvement
Total 55 100

Deviated septum with severe nasal
septal deformities

Facial or nasal pain associated
with deformity of the nasal
pyramid or deviated septum

Septum deviation compressing the
middle nasal concha and the
osteomeatal complex

Septal pathology assessed from
objective rhinoscopic findings
treated conservativelywith

|

medications for over 4 months

36.36
_ 18.18
6 : 1IO 1'5 2I0 2I5 3'0 3I5 4'0 %

Fig. 4. Distribution of indications for nasal obstruction in patients with severe

degree of nasal air obstruction

Deviated septum with severe nasal
septal deformities

Facial or nasal pain associated with
deformity of the nasal pyramid or deviated
septum

Septum deviation compressing the
middle nasal concha and the
osteomeatal complex

Septal pathology assessed from
objective rhinoscopic findings treated
conservativelywith medications for
over 4 months

I

I

30.90

18.18

27.27

23.63

0

5 10 15 20 25 30 35 40%

Fig. 5. Distribution of indications for nasal obstruction in patients with moderate

degree of nasal air obstruction
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The distribution of indications for nasal obstruction in
patients with moderate degree of nasal air resistance is
shown in Figure 5.

Group 11 consisted of 30 (21.4%) patients with a mild
degree of nasal resistane (mild septum deviation). Even
though this group of patients was monitored for one
year, without medications or the use of nasal topical ste-
roids, the nasal resistencepersisted, thus the recommend-
dation of septoplasty was unavoidable. Eighteen patients
of this group presented with a mild degree of nasal re-
sistance without any signs of nasal symptomatology,
and hence there was no need for further treatment.
Sevenpatients underwent septoplastybecause they pre-
sented with symptoms of sinus pain or facial pain as well
as sinusitis due to obvious deviations of the nasal septum.
They received treatment with topical corticosteroids.
Symptoms in 5 patients of this group, in addition to nasal
obstruction, included predominantly a subsequent hyper-
trophy and inflammation of the nasal mucosa followed
by rhinorrhea, following the surgical intervention that
was unavoidable in their case. This group also received
treatment with topical corticosteroids. After the surgical
intervention, the patients no longer had any symptoms
of this type (Table 6).

Table 6. Distribution of indications for nasal obstruction in
patients with mild degree of nasal air obstruction
Mild degree of nasal

: N %
obstruction
Without symptoms 18 60.0
With sinus and facial pain 7 23.33
Wlth hype_rthropy and _ 5 16.67
inflammation of concha nasalis
Total 30 100

Discussion

Our study hasshownthat rhinomanometry as an objective
method hasa clinical benefit, and it can be used in cli-
nical trials with patients-candidates for septorhinoplastiy
as well as in routine procedures inpatients of this type.
Studies of this kind are scarce, and therefore our study
has proven that rhinomanometry is useful not only for
scientific but also for clinical research [9-11].

In our study the benefit of rhinomanometry is the
achievement of an important clinical goal: we have di-
fferentiated and grouped patients who really need sep-
torhinoplasty and patients who need to be monitored
and treated with medications [12-14].

Furthermore, we have made an indication for septo-
plasty in patients with a mild degree of nasal resistance
(mild deviations of the septum) in whom, despite being
monitored over a one-year-period, with no medications
or nasal topical steroids, the nasal resistance persisted
and consequently the recommendation to undergo sep-
toplasty was unavoidable [15-17].

Our study is similar to thatof Dommerbyet al., done
exclusively on postoperative results of patients with

severe degree of nasal resistance (obstruction) as well
as to the studyof Bohlin and Dahlqvist who confirmed
that up to 85% of patients were satisfied with the post-
operative results even 10 years after the surgical inter-
vention [18-20].

Our study has confirmed the hypothesis that in some
patients with nasal obstruction with predominant sub-
sequent hypertrophy and inflammation of the nasal mu-
cosa in addition to the nasal septum deviation, accom-
panied with rhinorrhea, after the surgical intervention
there are no longer any symptoms of this type.

This was the case with patients of the Il group where
the surgical intervention was postponed for a year after
a one-year follow-up. [21-23]

These findings suggest that a good rhinoscopic evaluation
is needed preoperatively and the results obtained from
rhinomanometry before and after applying a deconges-
tive should be closely examined so as to determine the
state of edema of the nasal mucosa as well the degree
of nasal obstruction it causes.

Conclusion

Our study has allowed us to make a timely and accurate
decision on the surgical intervention of the septum as
well as the method by which it would be performed.
Rhinomanometry allows us to classify patients by ur-
gency of intervention according to the results obtained
on the degree of nasal obstruction as well as the degree
of nasal symtpomatology. Around 15% of patients in
our study were not satisfied since they did not undergo
surgical intervention immediately but after a one-year
follow-upperiod. This is a result of our belief that sur-
gical intervention of the nasal concha or septoplasty
could be avoided by monitoring their condition or by
using medications (such as nasal corticosteroids).
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Case report

PATIENT WITH ANCYLOSING SPONDYLITIS - BECHTEREW’S DISEASE AND FRACTURE
OF C4, C5 WITH PRIMARY QUADRIPLEGIA: CASE REPORT
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CIYYAJ
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Abstract

The ankylosing spine is usually prone to fracture after
minor trauma. Our patient fell on ice in the skiing cen-
ter Popova Shapka and he immediately felt severe pain
in the cervical spine without neurological deficit in the
first moments after injury. He was transported rapidly
with a solid immobilization of the cervical spine on a
special table to the University Clinic for Traumatology
in Skopje. When he arrived in Skopje we detected a
complete quadriplegia, and he was hospitalized at Trauma
department. He was admitted at Intensive care unit where
RTG investigation, CT-scan and MRI of the cervical
spine were performed. We found a complete disruption
on level C4, C5 with soft tissue compression on spinal
canal from the posterior side. We prepared the patient
for a posterior approach since in such cases the anterior
approach is not possible because of the stiffness of the
cervical spine. Also, the compression was posterior, and
we used a special elastic cannula for intubation. We
performed a decompression and posterior fixation. Sy-
napsis system two levels above and two levels below
was used. In such patients with ankylosing spondylitis
-Bechterew’s disease and fracture of cervical spine we
can recommend posterior approach because of the stiff-
ness of the cervical spine and limited chances for per-
forming the anterior approach. We can also recommend
decompression combined with aposterior fixation. Anes-
thesiologists have to use flexible cannulafor intubation.
Chances for neurological recovery are bigger if decom-
pression is immediately done.

Keywords: ankylosing spondylitis, Bechterew’s disease,
fracture, CIV, CV, primary quadriplegia
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Ancrpakr

AHKHUIIO3UPAYKUOT 'pOETEH CTOJIO, BOOOWYACHO € CKJIOH
KOH CKPIIICHHIIM 110 MUHOPHA TpayMa, M Kako IITO € U
BOOOHWYAEHO, HAIIHMOT ITAIlMEHT I1ara Ha Mpa3 BO CKH-
jaukuot neHTap Ilomopa Illanka u ce 3m00MBa co TO-
aeMa 0oJIKa BO MpPEAENOT Ha BPAaTHHOT 'POET BeIHAII
IO IToBpenaTa, Ho 0e3 HEBPOJIOUIKH HCIaId BO IPBHOT
MOMEHT TI0 ToBpenaTa. Toj e Op30 TpaHCIIOPTHPAH CO
COJNIU/IHAa UMOOMITU3aIija Ha BPaTHUOT 'pOET Ha CIielu-
janHa gacka o Kmmaukata 3a TOAPWJIYL] Bo Crkorje.
Kora nmpucturaa Bo CKollje HAE KOHCTaTHpaBMe KOM-
IUICTHA KBAJPHUILICTHja U TOj Oellle XOCIHUTAIN3UPaH HA
TPayMaTOJIOIIKHOT OJUIeN CO Taa AWjarHosa. [lamueHTor
Oemie MpUMEH BO CIUHMIATA 32 WHTCH3MBHA Hera M
HaIpaBeHH My Oea BOOOMIacH! PEHATCH WHBECTHUT AN
KT u MPU Ha Bpatnuot 'pOet. HajmoBme komIuieTHa
mucpynyja Ha HuBoTo CIV, CV, co MEKOTKHBHA KOM-
Ipecuja Ha CIMHAIHUOT KaHal Of 3aqHara crpaHa. [la-
IMEHTOT Oellle MOATOTBEH 3a 3aJieH MPUCTaI, OuaejKu
Kaj BaKBH IAWCHTH NPETHUOT MPUCTAIl HE MOXE N2
ce U3BEZC IOPaal BKOYAHETOCTA HA IIEPBUKATHHAOT JET
ol 'pOeTHUOT cTONO, a UCTO Taka, M KOoMIpecHujara Oe-
e o7 3ajJHaTa CTpaHa, M yHNoTpeOWBME CIelHjaiHa
ellacCTHYHA KaHWIa 32 WHTyOanuja. HanpaBueme aexoM-
npecyja u 3aaHa pukcarmja. Ynotpeder oemte SYNAPSIS
CHUCTEM Ha ABC HUBOA, HAA U MOA MECTOTO Ha KOMIIPE-
cuja. Kaj BakBY MaleHTH CO aHKUJIO3UPAYKH CITOH U~
TuT-BexTepeB U CKpIIeHNIIa Ha BPaTHHUOT AEIN Of 'pOeT-
HHOT CTOJI0, HHE TO MperopadyyBamMe 3aJHHOT MTPUCTAII,
Iopaay BKOYAHETOCTA HA BPATHUOT €N OJ 'pOCTHHUOT
CTOJIO ¥ OTPAaHUYCHUTE MOXXHOCTH 32 U3BEAyBame Ha
MPENHUOT IPUCTAIL.

Hcro Taka mpenopadyBame JeKOMIIpecHja, KOMOWHUpA-
Ha Co 3aHa (HKcanja. AHECTE3HONI03HUTe Tpeda Ja Ko-
pucTaT (QreKCHOMIHA KaHWIa 3a HHTyOaMja Ha BaKBU
nanueHTy. [1laHcHuTe 32 HEBPOJIOIIKO OMOPaByBamkbe ce
TIOTOJIEMH JIOKOJIKY JIEKOMITPECHjaTa € BeIHAIIl HAIPABCHA.
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Quadriplegic patient with ancylosing spondylitis and C4, C5 fracture

Kuryunu 300poBu: AHKWIIO3UpaYKy CHOHIMT-bexTepes,

¢paxrypa Ha CIV,CV, npumapHa KBagpHILIeTHja.

Introduction

The ankylosing spine is usually prone to fracture after
minor trauma. Our patient fell on ice in the skiing cen-
ter Popova Shapka and he immediately felt severe pain
in the cervical spine without neurological deficit in the
first moments after injury. He was transported rapidly
with a solid immobilization of the cervical spine on a
special table to the University Clinic for Traumatology
in Skopje. When he arrived in Skopje we detected a
complete quadriplegia, and he was hospitalized at the
Trauma department with such a diagnosis.

Several authors have shown that patients with anky-
losing spondylitis have a higher fracture risk compared
to unaffected individuals. In these patients, fusion of
sacroiliac joints and spine occurs due to chronic infla-
mmation followed by a generalized stiffness of the
spine. This disease is very rare and has a prevalence of
0.1-1.4% and usually affects males younger than 30
years, but our patient was 67 years old.

Fig. 1b. C, D, E, F - preoperative MRI;

Case report

He was admitted at the Intensive care unit where RTG
investigation, CT-scan and MRI of the cervical spine
wereperformed. We found a complete disruption on
level C4, C5 with soft tissue compression on spinal
canal from the posterior side. Fractures in ankylosed
spine are often unstable due to the ossification of su-
pportive and elastic soft tissues and often they can
cause neurologic deficit as a result of dislocation.
Neurologic deficit after fracture is a well-known and
feared complication in ankylosing spondylitis, therefo-
re these patients should be handled with a great care
even and especially when a fracture is suspected. We
found a complete motor deficit in both legs and only
limited movements in elbows and humeroscapular region.
Sensitive sensations below mammillae line were absent.
Babinski reflex was positive on both legs. Due to the
spinal shock he was bradycardic.

We prepared the patient for a posterior approach
sincein such cases the anterior approach is not possible
because of the stiffness of the cervical spine. Also, the
compression was posterior, and we used a special elastic

(LA GHIRY:
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Fig. 1c. G, H - postoperative X ray

cannula for intubation. We performed a decompression
and posterior fixation.

After the operation we made a control MRI for visuali-
zation of the performed decompression. The patient was
given thromboprophylaxis with LMWH according to
ACCP. Also, he received cortical therapy according NASCIS
Il scale combined with high doses of gastro protective
medications. Postoperatively, the patient was stable with
sufficient breathing; there was no need for respiratory
support. After two weeks he was transported to the town
where he lived. For one month he had a high tempera-
ture of central origin without positive hemoculture
(Figure 1a, 1b and 1c).

Discussion

There are uncommon complications of spinal fractures
with ankylosing spondylitis described in the literature
as aortic dissection, aortic pseudoaneurysm, tracheal rup-
ture and most of them finish lethally, or postoperative
wound infection, deep venous thrombosis, pneumonia
and respiratory insufficiently. Overall mortality in the
posttreatment phase described in the literature is 6.4% [1].
Also, there is a difference between patients surgically
treated who have mortality of 4.9% and patients non-
surgically treated where mortality is 7.9%. The most
frequent cause of death in these patients is pneumonia
and respiratory failure.

Conclusion

Patients with ankylosed spine have an increasing risk
of fracture even after minor trauma.

Fractures of the ankylosed spine tend to be unstable,
because ossified ligaments and surrounding tissue also
fracture. An intrinsic unstable fracture configuration may
lead to primary and secondary neurological deficit [2].

The clinical outcome of patients fracturing their anky-
losing spine is worse compared to the general spine
trauma population.

Surgical treatment may be favorable for patients with
an ankylosing spine and spinal fracture, as this treatment
option may be associated with lower complication and
mortality rates and may lead to neurological improve-
ment more frequently [3,4].

In patients with ankylosing spondylitis-Bechterew’s di-
sease and fracture of the cervical spine we can reco-
mmend a posterior approach due to stiffness of the cer-
vical spine and limited chances for performing the an-
terior approach. We can also recommend decompression
combined with a posterior fixation. Anesthesiologists
have to use flexible cannula for intubation [5]. Chances
for neurological recovery are higher if decompression
is immediately done [6].

References

1.  Amamilo SC. Fractures of the cervical spine in patients
with ankylosing spondylitis. Orthop Rev 1989; 18: 339-344.

2. Akman MN, Karatas M, Kilinc S, et al. Double spinal cord
injury in a patient with ankylosing spondylitis. Spinal
Cord 1999; 37: 305-307.

3. Broom MJ, Raycroft JF. Complications of fractures of the
cervical spine in ankylosing spondylitis. Spine 1988; 13: 763-766.

4. Westerveld LA, Verlaan JJ. Spinal fractures in patients with
ankylosing spinal disorders: a systematic review of the
literature on treatment, neurological status and complica-
tions. Eur Spine J 2009; 18(2): 145-115.

5. Westerveld LA, van Bemmel JC, Dhert WJ, et al. Clinical
outcome after traumatic spinal fractures in patients with
ankylosing spinal disorders compared with control pa-
tients. Spine J2014; 14(5): 729-740. doi: 10.1016/j.spinee.
2013.06.038. Epub 2013 Aug 27.

6. Braun J, Sieper J. Ankylosing spondylitis. Lancet 2007;
369: 1379-1390.



Max Meo IIpezaeo 2019; 73(3): 181-185

Case report

DEEP VEIN THROMBOSIS
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IN A PATIENT WITH GENERALIZED PSORIASIS.
ITS ASSOCIATION WITH PSORIASIS: A CASE

JJJABOKA BEHCKA TPOMBO3A KAJ HAIIMEHT CO I'EHEPAJIM3UPAHA TICOPHUJA3A.
TPOMBO®UIIINIJA U HEJ3UHATA ACOLNUJALINJA CO IICOPHUJA3A: IIPUKA3 HA CIIYYAJ
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Abstract

Introduction. Psoriasis is a complex immune-mediated
disease, associated with cardiovascular risk, hypercoa-
gulability markers and elevated homocysteine. Many
observational reports suggest increased incidence of
venous thromboembolic events in patients with pso-
riasis. In this report we present a patient with inherited
thrombophilia and chronic diffuse psoriasis complica-
ted with a deep venous thrombosis (DVT).

Case report. We report a case of a 30-year-old white
man, referred to the Department of Dermatology for
acute deep thrombosis in the left superficial femoral and
popliteal vein. The physical examination showed an obe-
se patient, with BMI 34.7 kg/m?. His waist circumfe-
rence was 100.5cm. Regarding his social history he is
single, reported moderate alcohol use, cigarettes smo-
king one pack daily over the past 15 years and seden-
tary lifestyle. His past medical history included HTA.
Dermatological history has been positive for plaque
psoriasis for more than 12 years. Examination revealed
extensive, diffusely distributed psoriatic lesion on the
predilection places which covered more than 60% of
the body surface. He reported worsening of psoriasis
simultaneously with the onset of deep thrombosis. Blood
sampling and DNA analysis indicated presence of hete-
rozygosis of factor V Leiden mutation, also Factor XIII
V34L, PAI -1 5G/AG and MTHFR A1298C polymer-
phism, which mutations are associated with increased
risk for thromboembolism.

Conclusion. The present case report suggests a rela-
tion between chronic psoriasis and risk of venous throm-
boembolism. All patients with moderate to severe
psoriasis should be taken in to consideration for being
with a higher risk of venous thromboembolic event
and should be managed appropriately.

Correspondence to: Vesna Brishkoska Boshkovski, "Pariska" bb,
1000 Skopje, R. N. Macedonia; Phone +389 78 74 31 33; E-mail:
vbrishkoska@yahoo.com

Keywords: psoriasis, venous thromboembolism,
thrombophilia

ABCTPAKT

Bogen. [Icopujazata ¢ KOMIUIEKCHA IMYHO-TIOCPEIyBaHa
0oJecT, acolMpana co KapANOBaCKyJIapeH PU3HK, Map-
KEePH 3a XHUIEPKOArylaOWIHOCT M TMOKAYeH XOMOIIHC-
TenH. MHOTY 00CEpBAIlMOHH CTYIHU Cyrephpaar 3ro-
JIeMEeHa WHIMJIEHIIA HA BEHCKH TPOMOEeMOOJIM3aM Kaj
MaIMeHTH co Ticoprja3a. Bo oBoj mpuka3 Ha cliiyyaj
npe3eHTUpaMe MAUEHT CO HacieaHa TpoMbodmja u
XpoHU4YHA Au(y3HA MCOPHja3a KOMIUTHIIUPAHA CO JTa-
0oka BeHcka Tpombo3a ([IBT).

Ipuxa3 Ha cayuaj. [Ipezentupame ciyyaj Ha 30-r0-
JuieH Oesell, Ha OJAJENOT 3a JepMaToJIOTHja MPUMEH
Mopajy aKyTHa Jj1a0oka BeHCKa Tpom0o3a BO JeBarta
MOBpIIHA (heMOopallHa U TOIUINTeaTHa BeHa. Dusnd-
KHOT MperJie/l MoKaka-00e3eH MalueHT, HerOBUOT HH-
nekc Ha teiecHa maca (BMU) usnecyra 34,7 kg/m2.
Herosuot o6em Ha ctpykot Oemre 100,5cm. Bo Bpcka
CO HEroBara COIMjalHa aHaMHe3a TOj € caMell, IyIIH
elHA KyTHja IWTapH THEBHO BO M3MHUHATUTE 15 TO-
IIVHY, TIPHjaByBa YMEPEH BHEC Ha aJKOXOJI JHEBHO U
CCIACUYKH XUBOTCH CTHII. Herosara MEIUIIMHCKa UCTO-
pHja ¢ MO3UTHBHA 3a MOKa4YeH KPBEH HpPUTHCOK. Jlep-
MaTOJIOITKATa aHaMHe3a € IMO3WTHBHA 3a IUIAKapHA
rcopujasa koja ja uma moseke on 12 roguan. cnury-
BarbETO OTKPWIO CKCTCH3UBHHU, AU(PY3HO AUCTPUOYHpa-
HU TICOPUjaTUYHU JIE3UU HA TPEIUICIIHOHA MECTa KOU
3acerHyBaaT noseke oj 60% Ha MOBpILIMHATAa Ha Te-
noto. Toj u3BecTyBa 3a BIONIyBamke Ha ICOpHja3aTa
HCTOBPEMEHO CO I10jaBaTa Ha J11a00KOTa BEHCKA TPOM-
603a. Ananuzara Ha JJHK ykaxyBa Ha mpucycTBO Ha
XETepO3UroTHOCT 3a (haktop V Leiden myranmjara, kako
u 3a Factor X1l V34L, PAI-1 5G/4G u MTHFR A1298C
MOTMMOP(GU3MHTE, KOM MYTallMH C€ TMOBP3aHH CO 3T0-
JIEMEH PHU3KK 32 TPOMOCMOOINYHN HACTAHH.
3akay4ok. [Ipuka3oT Ha OBOj CiTydaj yKaKyBa Ha aco
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[yjanuja momMery XpoHHYHaTa IICOpHja3a H PU3UKOT O/
BEHCKH TpoMbOoeMOoim3am. CHTe MAIMEeHTH CO yMepe-
Ha JIO TEIlKa Icoprjaza Tpeda Jaa ce 3eMe BO MPEABH
JIeKa Ce CO MOBUCOK PU3UK O]l BEHCKHA TPOMOOEMOOIIH-
3aM M COOJIBETHO JIa C€ TPEeTUpaar.

Koyunn 360poBu: pcoprjasa, BEHCKH TPOMOOeMOOIH3aMm,
TpoMOoduHja

Introduction

Venous thromboembolism (VTE) comprising deep ve-
nous thrombosis (DVT) and pulmonary embolism is a
common medical problem, which can be predisposed
by several medical conditions, for example: trauma, sur-
gery, immobilization or cancer [1]. Recently there have
been numerous studies about systemic chronic inflamma-
tion as a potential risk factor for VTE [2,3]. The rela-
tionship stems from the impact of the chronic inflamma-
tion on the aggregation of the platelets, activation of
the coagulation cascade, and stimulation of the pro-
coagulant activity of the inflammatory cytokines, dec-
rease of the activity of the anticoagulant and fibrinoly-
tic systems [2,3]. Therefore, some studies suggest that
patients with elevated inflammatory markers, for exam-
ple C-reactive proteins (CRP) and other inflammatory
cytokines IL-6, IL-8 and TNF, have an increased risk
of VTE [3,4]. This positive association between inflamma-
tory makers and VTE is highly suggestive, but it is un-
clear whether the inflammation and its inflammatory
cytokines are responsible and a causative component
of generating a VTE event. In large epidemiologic stu-
dies several systemic inflammatory diseases have been
linked with increased VTE risk, such as rheumatoid
arthritis (RA), psoriasis, inflammatory bowel disease,
systemic lupus erythematosus [5-8].

Psoriasis is a complex immune-mediated disease, asso-
ciated with a variety of comorbidities [9]. A worldwide
review revealed the prevalence of psoriasis ranging
from 0.5-11.4% in adults and 0-1.4% in children [10].
Psoriasis is a chronic T immune-mediated inflamma-
tory disease which activates both Thl and Th 17 infla-
mmatory pathways. It afflicts not only the skin and
joints but involves the endothelium as well, and results
in increased IL6 and TNF cytokines so the patients often
have elevated CRP [11]. It is associated with cardiovas-
cular risk, hypercoagulability markers and elevated ho-
mocysteine (Hcy). A cohort study conducted by Ahlehoff
et al. in Denmark demonstrated age- and severity-depen-
dent increase in risk of cardiovascular mortality in pso-
riasis patients [12]. There are limited data regarding
association between psoriasis and VTE. In this report
we present a patient with an inherited thrombophilia
and chronic diffuse psoriasis complicated with a deep
venous thrombosis (DVT).

Case report

We report a case of a 30-year-old white man of Mace-
donian nationality, who is a railway infrastructure worker.
He was referred to the Department of Dermatology for
a consultation and color Doppler ultrasound of the
veins of the lower legs for persistent edema and pain in
the left legin the past two weeks. The results revealed
acute deep thrombosis in the left superficial femoral
(VFS) and popliteal vein (VP). The physical examination
showed an obese patient, withbody mass index (BMI)
34.7 kg/m®. His waist circumference was 100.5cm. The
left lower leg was tender, warm, and edematous with
positive Homan’s sign. Regarding his social history,

Fig. 1. Psoriatic plagues on the lower legs

Fig. 2. Diffuse extensive thick squamous plaques

he is single, reported moderate alcohol use, tobacco
smoking one pack of cigarettes daily over the past 15
years and sedentary lifestyle. His past medical history
included HTA diagnosed one year ago and treated
with lisinopril 10mg daily. Dermatological history and
examination revealed extensive, diffusely distributed
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DVT in a patient with psoriasis, thrombophilia and its association with psoriasis

psoriatic lesion on the predilection places-the trunk and
the limbs (Figures 1-4); extensive psoriatic plaques with
infiltration, severe desquamation and persistent itching
which covered more than 60% of the body surface. The
patient has had plaque psoriasis for more than 12 years.
He reported worsening of psoriasis simultaneously with
the onset of deep thrombosis. His PASI score was 32.2.

Fig. 3. Psoriatic plaques on the upper part of the body

His vital signs on admission were remarkable except for
his blood pressure which was 150/80 mmHg. Regar-
ding laboratory findings, there were slightly elevated
white blood cells (Le=11.2) and CRP (23.5). Rheuma-
toid factor (RF), antistreptolysin titer (ASO) was within
normal range. The biochemistry parameters were wit-

Table 1. Thrombophilic gene mutations

Fig. 4. Psoriasis on the legs with squamous plaques

hin normal range. D dimmer level was 2.34, and fibrino-
gen 4.5. Chest X-ray and CT pulmonary angiography had
no pathological signs. The patient did not have a his-
tory of recent trauma, immobilization, traveling long-
distance, fever or history of cancer, but had a positive
family history of thrombosis. The mother had two mis-
carriages and history of thrombophlebitis, and is set on
a regular oral anticoagulant therapy. This was the reason
why the specialist in transfusion medicine recommen-
ded thrombophilia panel. Blood sampling and DNA ana-
lysis discovered thrombophilic mutations. Blood test
results are shown in Table 1.

Gene Mutation Genotype according
. Reference o to HGNC of the
(according to Standard Traditional ; ;

HGNC) sequence mvestlgated

nomenclature nomenclature mutations

F5 NM_000130.4 c.1601G>A Factor V Leiden ¢.[1601G>A];[=]
€.3980A>G Factor V H1299R =L
F2 NM_000506.3 Cc.97G>A Factor 11 G20210AA  [=];[=]

F13A1 NM_000129.3 €.103G>T Factor X111 V34L C[103G.T];[=]

FGB NM_005141.4  c.463G>A FFB 455 G/A [=1:[=]

SERPINE1 NM_000602.4 c.816A>G PAI-1 5G/4G ¢.[-816A>G];[=]
MTHFR NM_005957.4 €.665C>T MTHFR C677T [=1:[=]

MTFHR NM_005957.4 c.1286A>C MTHFR A1298C ¢.[1286 A>C];[=]
MTRR NM_002454.2 C.66A>G MTRR A66G [=1:[=]
MTR NM_000245.2 €.2756A>G MTR A2756G [=1[=]

The results indicate presence of heterozygosis of factor
V Leiden mutation as well asFactor X111 V34L, PAI -1
5G/4G and MTHFR A1298C polymorphism, which mu-
tations are associated with increased risk of thrombo-
embolism.

Deep vein thrombosis and worsening plaque psoriasis
were diagnosed. The patient was subjected to antico-
agulant treatment with low molecular weight heparin,
every 12 hours. He was screened for systemic treatment

of the psoriasis, and phototherapy was also recommen-
ded. One year after monthly follow-up visits VFS and
VP are completely recanalized and he is on regular oral
anticoagulant therapy and local emollient treatment.

Discussion

The first one who recorded this association in the der-
matological literature was Bunch [13]. Subsequentially,
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many reports and growing evidence of VTE events in
psoriasis appeared. A nation wide cohort study was con-
ducted in Denmark from 1997-2006 [14], which indica-
ted an increased risk of VTE in psoriasis patients. The
highest risk was estimated in young patients with seve-
re psoriasis [14]. A large prospective-population based stu-
dy of almost 40.000 patients revealed that psoriasis is
associated with 40% increased risk of incident VTE [15].
Still the pathogenesis is unknown. One of the proposed
hypotheses is the process of systemic chronic inflamma-
tion, via genetic mechanism, producing inflammatory
proteins. Elevated levels of inflammatory mediators like
CRP and cytokines in psoriatic patients are related to
the coagulation cascade and subsequently may lead to
platelet aggregation and clot formation [11,16]. Also,
the existing eosinophils in psoriasis act as thromboge-
nic factors regulated by the inflammation which lead
to hypercoagulable or prothrombotic state [11]. The se-
cond hypothesis is elevated levels of homocysteine (Hcy)
due to the condition or its treatment. Several mecha-
nisms for hyperhomocysteinemia are proposed-Hcy is
directly toxic to vascular and endothelial cells, decrease
the NO bioavailability which contributes to thrombosis
[17,18]. Moreover, it blocks the binding of tissue plasmi-
nogen activator which leads to decrease in plasmin pro-
duction and extravascular fibrin deposition [17,18].
Another prothrombotic mechanism is related to dec-
reased expression of thrombomodulin which is essen-
tial inactivation of the anticoagulant protein C. There are
studies that demonstrate that deficiency in folic acid,
Vit B12 and B6, which are involved in the synthesis of
homocystein (Hcy), is the main reason for hyperhomo-
cysteinemia [18].

Persons carriages of MTHFR polymorphism, are predis-
posed for elevated Hey levels, because of their impaired
ability to process folate [19]. The A1298C polymer-
phism in the MTHFR gene in one study showed an
association with the risk of cardiovascular event and
subclinical atherosclerosis in a patient with RA [19].
Thrombophilia is a defect in the blood coagulation that
leads to a predisposition towards thrombosis [20]. Most
commonly it is caused by mutation in the genes for
coagulation factor Il prothrombin and factor V Leiden
and is associated with increased procoagulant activity
[20]. On the clotting level, factor V Leiden is inactiva-
ted about 10 times slower than normal factor V and per-
sists longer in the circulation, resulting in an increased
generation of thrombin and a hypercoagulable state
[20,21]. Factor V Leiden is the most common inherited
disorder of blood clotting with incidence of 2-3% in
Caucasian population [21]. Individuals homozygous for
the factor V Leiden mutation have a slightly increased
risk ofvenous thrombosis [21].

This test detects a polymorphism in the Factor XII1 (FXIII)
gene, Val34Leu, which has a small, but significant pro-
tective effect against venous thrombosis. It has also been

associated with lower risk for stroke and myocardial
infarction.

Plasminogen activator inhibitor-1 (PAI-1) is the major
inhibitor of tissue type plasminogen activator (tPA).
Increased plasma PAI-1 levels due to reduced fibrinolytic
capacity play an important role in the pathogenesis of
disorders associated with thrombosis. This polymer-
phism has been studied extensively. The prevalence of
4G allele was found to be higher in disorders like coro-
nary artery disease, severe preeclampsia, type 2 diabetic
nephropathy, pulmonary thromboembolism (PTE), and
arterial thrombosis associated with hereditary protein
S deficiency [22-26].

Psoriasis-related quality of life may lead to unhealthy
behavior such as smoking, alcohol consumption, dec-
reased physical activity and obesity, which are indepen-
dent risk factors for cardiovascular diseases [27].

In this case report, the patient had a long history of
psoriasis, treated only with topical creams. The patient
was smoker, obese, hypertensive with metabolic Sy, hete-
rozygous carrier of thrombophilic mutations which are
associated with increased risk for thromboembolism,
altogether risk factor for arterial and venous thrombo-
sis. Still, it is not clear whether there is an association
with psoriasis, thrombophilia and VTE events.

Due to the obvious risk factors, this patient should be
under observation for future thrombotic events. The ques-
tion is whether treatment of psoriasis can predispose
thrombosis, and whichis the correlation between throm-
bophilia, thrombotic event and severe psoriasis. Does
the cumulative effect of all of his comorbid conditions
increase the risk? Thus, the conclusion is that patients
with psoriasis, should be recommended cardiopreventive
therapies, which also lowers the VTE risk [28].

Conclusion

In conclusion, the present case report suggests a relation
between systemic inflammation and risk of venous
thromboembolism, and it suggests that patients with
even mild to moderate psoriasis may be at an elevated
risk of a VTE event. Screening patients with psoriasis for
additional risk factors that promote thrombosis should
be considered. Until further evidence is available, all
patients with moderate to severe psoriasis may be con-
sidered to be at a higher risk of venous thromboembo-
lism and managed accordingly.

Conflict of interest statement. None declared.
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YIIATCTBO 3A ITIPUJABA HA TPY 1 O COPABOTHULINTE HA MMII

"Maxkenonckn MenuuuHcku npersen” (MMII) e crpyuyHo cnucanue Ha MaKeJOHCKOTO JIEKapcKo
APYILITBO, IPBEHCTBEHO HAMEHETO Ha JIEKApUTe Of] OIILTA MPAKTUKA, CIIELUjaTUCTUTE Off OIJICTTHUTE
MEMIUHCKY JUCHUIUIMHA ¥ UCTPaKyBauuTe BO 00J1acTa Ha 0a3WYHATE MEJUINHCKA U JPYI'H CPOJHH
HayKu.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpUM Ha TPY/IOBU:

N3BopHu TpypoBR

CoomuryBama 3a KIMHHYKH 1 JIA00PATOPUCKH HCKYCTBA

IIpuka3n Ha cxy4yau

Op npakTnka 3a npakTHKa

Enykarusan cratnn

Bapuae (nucma op pepakumjata, onwTecTBeHa XPOHWKA, NMPHUKAa3d HAa KHWUTW, W3BELITAUW Off
KOHTPECH, CAMITIO3UYMH 1 IPYTH CTPYYHH cobupH, pyopuKara ,,Bo cekaBame,, 1 Ap).

AU A WN =

N3BopHuTE TpygoBU MMaaT Oejie3W HAa HAyYHU TPYAOBH, [JOAEKa TPYAOBHUTE KaTErOPU3UPAHU BO
pyopukute 2-5 nMaat Oeie3u Ha CTPYYHU TPYOBH.

Bo MMII ce oGjaByBaaT TpyaoBu Ha ujeHoBUTe Ha MIJIJl uam Ha 4YIE€HOBU Ha APYTU CTPYYHH
30pYyKeHHja. ABTOPUTE CE€ OJrOBOPHM 3a NOYMTYBAHETO HAa €TUUYKHUTE Hauyesla IpU MEAUIUHCKUTE
UCTpaKyBamba, a N3HECEHUTE CTABOBU, U3BEICHHU O]l aHAjlu3aTa Ha COICTBEHHUTE PE3yJTaTH, HE ce
HY>KHO ¥ cTaBOBU Ha PepgakumjaTa Ha MMII.

PenakuujaTta ru ncnpaka pakoNMCHTE Ha CTPYYHA pelleH3Hja; peneH3eHToT (ute) n Pepaknujara ja
onpefenyBaaT Ae(UHUTUBHATA KaTeropusalyja Ha PaKONMCOT KOj € IpudaTeH 3a NevyaTewme.
PepakuujaTa ro 3ap:>KyBa IpaBOTO paKOMUCUTE J1a T'M IeYaTu CIOPE]] peLleH3UPaHUOT IPUOPUTET.
YmnarcrBoro 3a copaboTHunute Ha MMII e Bo cormacHoct co BasnkyBepckuTe npaBuia 3a
n3eHavYeHn Oapama 32 paKONUCUTE KOU ce MpaKkaaT 10 OMOMEIMIMHCKUATE CIUCaHKja.

1. TEKCT HA PAKOIINCOT

CuTe pakONKCHU Ce UCTPaKaaT BO eJIEKTPOHCKa (popMa Ha elleKTpoHcKaTa aapeca (e-mawmi) va MIJIJI-
MMII, co gBOEH mpopen U HajMHOTY 28 pefoBH Ha CTpaHuua. TpyaoT ce MOAHECyBa Ha AHIVIMCKH
jasuk JnatuHu4eH (oHT Times New Roman ronemuHa 12 m ancTpakT Ha MaKeJOHCKU ja3uk. JleBo,
rope u goyy Tpeba fa ce ocTaBu clI0OOHA MapruHa Off HajMaJiky 3 cM, a fiecHoO off 2,5 cM.. Peganor
Opoj Ha CTpaHMIUTE ce MUIyBa BO IECHUOT T'OPEH aroJ.

Pakonucor Ha TpymoT Tpeba fa € MpuApy>KEeH CO MACMO Ha NPBUOT aBTOP, CO U3jaBa JeKa MCTHOT
TEKCT He € BeKe 00jaBeH WM MOoAHeceH/mpudaTeH 3a NeyaTewme BO AAPYTO CIUCAaHUE WU CTPy4YHA
nyOnauKanyja u co MOTBpAA ieKa paKOMUCOT € MperjefaH U Of0OpEeH Off CUT€ KOABTOPH, OJTHOCHO CO
IpUAPY>KHA IeKJIapalyja 3a eBeHTyaleH KOH(IIUKT Ha UHTEPECH CO HEKO] Of aBTOPUTE.

HacnoBrara crpana Tpeba f1a ©Ma: HacJOB Ha MaKeJOHCKM W aHTJINCKU, UMHUba W MPEe3UMUba Ha
aBTOpUTE, KaKO W WHCTUTYIMHTE Ha KOW UM MpHmaraaT, AIMUHaTa Ha aBTOPUTE W HACIOBOT Ha
ycTaHOBaTa ce MOBP3yBaaT CO apancKu OpOjKU; aBTOP 3a KOPECHOHJENHja co CUTe feTanu (Tell. e-
Mami); KaTeropuja Ha TPYHOT; KPaTOK HACIOB (0 65 KapaKTepH 3aeTHO CO MPa3HHOT MPOCTOD);
Kako ¥ mH(pOpMaIHja 3a MPUOHECOT 3a TPYAOT Ha CeKOj KoaBTop (ujeja, u3ajH, cOOMpame Ha
MOJaTOIM, CTATUCTHCTUIKA 00pabOTKa, MUAIITYBakbe Ha TPYAOT).

HacnoBoT Tpeba KOHIIM3HO /12 ja u3pa3u cofpKuHaTa Ha TpyaoT. Ce mpenopauysa fja ce n30eruyBa
ynorpe6a Ha KpaTeHKH BO HACIOBOT.

M3BopHATE TPYAOBH U COONIITYBAKATA FO UMAAT CIEAHUOB (pOpMalIeH pefocye/l: HacllOBHA CTpaHa,
M3BaJIOK HA MaKeIOHCKU ja3uK (BOBEM, METOMIN, PE3yJITATH, 3aKJIyUOK) CO KIyYHN 300pOBH, M3BAJJOK
Ha MAaKE[OHCKM ja3UK CO KJIY4YHU 300pOBHU, BOBEM, MaTepujal U METOMU, PE3yNTaTH, JUCKYyCHja U
3aKJIy4OLH, JJUTepaTypa 1 Mpuiao3u (Tabenu, rpacuii U CIUKU) U JETESHIN 3a MPUIO3UTE BO efleH

dajm.



IIpnka3ute Ha ciayyam TpeOa Ja coppKaT BOBEJ, AETAJNEH NPHUKa3 Ha CIy4ajoT, JUCKYCHja CO
3aKJIy4OK U IUTepaTypa co NpUiIo3u.

N3BagoKoT HAa MaKeTOHCKH ja3uk Tpeba fa coipku HajMHOTY 250 300pOBU U Jla Oujie CTPYKTYpHUpaH
CO cUTe OWTHH YMHUTEW M3HECEH! BO TPYAOT: BOBEJ CO IENTa HA TPYAOT, METOJOT, pe3yaTaTh (co
HYMEPHWYKH TOIaTOIM) U 3aKJIyYOId. 3aeHO CO M3BAJOKOT, Tpeba Ja ce JocTaBaT ! 0 5 KIIyYHH,
WHJIEKCHU 300pOBH.

N3BajoKOT HAa aHIVIMCKH ja3HK MOpa J1a € CO COApXKUHA UIEHTUYHA CO COJpKMUHATa Ha U3BalOKOT Ha
MakeqoHCKH ja3uk. Kinyunure 360poBu Tpeba fa ce Bo cormnacHocT co MeSH (Medical Sibject Headings)
nucraTa Ha Index Medicus.

BoBenor Tpeba fa mpeTcraByBa KpaTOK M jaceH NMpPHUKa3 Ha MCOUTYBAaHUOT MPOOJIEM M IEeJUTe Ha
UCTPaKyBamkhETO, CO HABEYBAakhEe HA €TUIKMOT KOMUTET OJHOCHO MHCTUTYLHjaTa Koja ro ogoOpuia
UCTIUTYBamkeTO (KJIMHMYKA CTyAdja Koja ce paboTH cropej NPUHIWIUTE Ha XeJCHHIIKATa
lleKJIapanyja 3a ManueHTuTe ¥ HUBHUTE MpaBa).

Meropure Tpeba ga 6GugaT TOYHO HA3HAYEHM, 32 [a CE OBO3MOXH IMOBTOPYBame Ha NMPUKAXKAHOTO
ucrpaxkyBame. OcoGeHO e BaKHO Ma ce Mpenus3upaaT KpPUTEPUYMHUTEe 3a ceJeKnuja Ha
OTICEpBUPAHUTE CJIy4yaW, BOBEJECHUTE MOAU(UKAIMKA Ha BeKe IMO3HATHTE METONU, KaKo W
uneHTn(gUKaIja Ha YHNOTpeOCHUTE JIEKOBH CIOpEl TeHEPUYHOTO WMe, O3UTe W HAYMHOT Ha
aJIMIHNCTpaIyja.

Pe3syaraTure Tpeba fa ce MpHKaxaT jJacHO, IO JIOTHYeH pepocief. Pesynrature ce m3HecyBaaT BO
crangapgaute CU epunnnm. Bo Tekcror Tpeba jla ce Ha3HaYM ONTHMATHOTO MECTO Kaje Ke ce
BMETHAT TabeJuTe U WIyCTpalMNTE, 3a fja ce n30erde HemoTpeOGHOTO MOBTOPYBamkhe HA U3HECEHUTE
noplaToly. 3HauyajHOCTa Ha pe3yaraTuTe Tpeba a ce o0paboTH CTaTHUCTHYKH, CO JIETaJeH ONMUC Ha
yIOTpeOeHNUTE CTATUCTUYKY METONI Ha KPajoT HA IENOT MeiloOU.

JIuckycnjara Tpeba fa I'M KMCTAaKHE WMIUIMKALUUTE Off AOOHMEHHUTE pEe3ylNTaTH, CIOPENEHU CO
MIOCTOJHUTE CO3HAHM]a 32 UCIIUTYBAHUOT IIPOOIIEM.

3akayyonure Tpebda ga He 6upat nogoiaru of 150 360poBH.
2. [IPH/IO3H

Kako npunor-gokymeHTanyja Ha TpyAOBUATE NPEAJIOKEHN 3a NleyaTewmhe, MOXKe Jla ce 1ocTaBaar 10 5
npwiora (Tabenu, (OUrypu,/CITUKY - HITYyCTPAIHH).

TaGemnTe ce mocTaByBaaT Ha KpajoT Ha TPyAOT Bo uctuoT ajn. Cekoja Tabena Tpeba ga uMa CBOj
HACJIOB ¥ pefieH Opoj KOj ja MOBp3yBa €O TeKCTOT. XOPU30HTAHU W BEPTUKAIHY JIMHAN HA TabeaTa
He ce JO3BOJICHM; O3HAKWTE Ha KOJIOHWTE BO TabelaTa ce NMUIIyBaaT CKPATEHO WU CO cMMOOI, a
HUBHOTO 00jacHyBam-€ ce MUIIyBa Ha JHOTO Ha TabeaTa, BO BUJ Ha JIETCHAA.

WnycrpanunTe ce IOCTaByBaaT coO pefieH OpOj KaKO CIWKa BO IPHO-0ejia TEeXHUKA, a CeKoja CIMKa
Tpeba fla e mpuapysKeHa co jereHa (Omuc).

Mukpogororpacgunre Moxe fa cogpxkKaTt NOceOHN O3HAKU BO BUJI HA CTPENKU Win cumoOonn. ITokpaj
OTIMCOT Ha CIMKAaTa, MOpa fla ce HaBeJe U 3roJIEMYBalbeTO M BUAOT Ha O0EHETO Ha MpenapaTor (ako
TOa BeKe He € HallpaBeHO BO CEKIMjaTa Mailiepujan u meiioou).

Cute o3Haku Ha doTorpadunTe Mopa Jla OuWpaT MOBOJHO TOJIEMH, 3a Jla MOXE jacHO Jla ce
pacno3HaaT M IO CMaJlyBalkbeTO BO IE€YaTHUIATA, NPU HUBHOTO BKIyUyBame BO I€yaTeHaTa
CTpaHUIa Ha CIIUCAHUETO.



3. JINTEPATYPA

Hutupanara quTepaTtypa ce IuilyBa Ha KpajoT Ha TPYAOT MO 3aKJIYUOIHUTE, CO PeTHU OPOEBH CIOPEN
pPEenoCienoT Ha MOjaByBakETO HA MUTATOT HA TEKCTOT Ha TPYAOT CTABEHU BO CPEJHU 3arpaju u 6e3
npocTop Mefy HUB (aKO ce oceloBaTeTHA Tpeba Aa ce MOBp3aHM CO PTHYKA, Ha Tp. [3-6]).
JIurepaTtypara ce qUTHpa Ha CIEJHNOB HAUMH (KpAaTEeHKUTE 32 HACIIOBUTE Ha CIHMCaHWjaTa Tpeba /ia
ce cnopep ucraTa npudarenu vo Index Medicus):

a) ciuaiuuja 60 cilucanue (ce HaBeyBaaT CUTE aBTOPH, aKO T'M MMa J0 4 WK MIOMAJIKy; aKO TH UMa
noBeKe of] 4 ce HaBeyBaaT NMPBUTE 3 aBTOPH U ce fofasa: u cop.) Neglia JP Meadows AT, Robison LL et
al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.

0) 3aeOHu4Ku asuiop

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer.
Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) Oe3 asiuop - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984;i:1217-8).

r) llozaaesje 60 KHUzZa uau monozpaduja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, Sodeman
WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-72.

[IpBuTe oTneyaTony Ha TPYLOBUTE UM Ce MTpaKaaT Ha aBTOPUTE 3a KOPEKIUja: aBTOPUTE C€ NOJKHU
KOPUTUPAHMOT OTIEYATOK jla ¥ To BparaT Ha Pemakiujara va MMII Bo pok of 2 neHa.

Anpecara na Pepaknujarta
Hame I'pyes Op. 3
I'pancku sup 610K I,

1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enexrponcka aapeca (E-mann): mld@unet.com.mk

N3BecryBame 3a ywienosure Ha MJI/

CuTe WTO cakaaT M HatamMy ga ro gob6uBaat cnucaHumeTo Tpeba pa ja umaat ynnaTteHo
yneHapuHarta 3a 2019 roguHa BOo BucuHa op 600 aeHapu M 3a Toa Aa ja MHcpopmupaar
cTpyyHaTa cnyx6a Ha MakeaOHCKO neKkapcko ApyLWTBO, MTUCMEHO UIU NpeKky TenedoH.

HeTtanHn nncopmauum moxete aa goouete Ha TenedoHoT Ha [lpywTBoTo 02 3 162 557.

N3BectyBame 3a peuensentute 3a MMII

Bo cknag co npaBunHukoT Ha YKUM peueH3eHTUTe LUTO HaBPEeMEHO M OAroBOPHO Ke ja
oapabortar peueH3ujata ke gobujat 0.4 Goga Koum ce cobupaar 3a yHanpeayBawe BO
akageMcKuTe 3Baka. bogoBuTe mMoxart Aa ce gobujat n peTporpagHo npeky nodGapyBamwe
Bo MJ[ - 3162 557.
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