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M
asim

o (N
A

SD
A

Q
: M

A
SI) is a global leader in innovative noninvasive m

onitoring technologies. O
ur m

ission is 
to im

prove patient outcom
es and reduce the cost of care. In 1995, the com

pany debuted M
asim

o SET®
M

easure-
through M

otion and Low
 Perfusion™

 pulse oxim
etry, w

hich has been show
n in m

ultiple studies to significantly 
reduce false alarm

s and accurately m
onitor for true alarm

s. M
asim

o SET®
 has also been show

n to help clinicians 
reduce severe retinopathy of prem

aturity in neonates, im
prove C

C
H

D
 screening in new

borns, and, w
hen used for 

continuous m
onitoring w

ith M
asim

o Patient SafetyN
et™

* in post-surgical w
ards, reduce rapid response activations 

and costs. M
asim

o SET®
 is estim

ated to be used on m
ore than 100 m

illion patients in leading hospitals and other 
healthcare settings around the w

orld, and is the prim
ary pulse oxim

etry at 17 of the top 20 hospitals listed in the 
2017-18 U

.S. N
ew

s and W
orld R

eport B
est H

ospitals H
onor R

oll. In 2005, M
asim

o introduced rainbow
®

 Pulse 
C

O
-O

xim
etry technology, allow

ing noninvasive and continuous m
onitoring of blood constituents that previously 

could only be m
easured invasively, including total hem

oglobin (SpH
b®

), oxygen content (SpO
C

™
), carboxyhem

o-
globin (SpC

O
®

), m
ethem

oglobin (SpM
et®

), Pleth Variability Index (PV
i®

), and m
ore recently, O

xygen R
eserve 

Index (O
R

i™
), in addition to SpO

2, pulse rate, and perfusion index (Pi). In 2014, M
asim

o introduced R
oot®

, an 
intuitive patient m

onitoring and connectivity platform
 w

ith the M
asim

o O
pen C

onnect™
 (M

O
C

-9™
) interface, 

enabling other com
panies to augm

ent R
oot w

ith new
 features and m

easurem
ent capabilities. M

asim
o is also taking 

an active leadership role in m
H

ealth w
ith products such as the R

adius-7™
 w

earable patient m
onitor, iSpO

2®
 pulse 

oxim
eter for sm

artphones, and the M
ightySat™

 fingertip pulse oxim
eter. A

dditional inform
ation about M

asim
o 

and its products m
ay be found at w

w
w

.m
asim

o.com
. Published clinical studies on M

asim
o products can be found 

atw
w

w
.m

asim
o.com

/cpub/clinical-evidence.htm
.

O
Ri has not received FD

A 510(k) clearance and is not available for sale in the U
nited States.

*The use of the tradem
ark Patient SafetyN

et is under license from
 U

niversity H
ealthSystem
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onsortium

.

H
ow

 Z
O

L
L technology helps

If a rescuer does not deliver com
pressions at an adequate depth, an audible and visual prom

pt to “Push H
arder” 

w
ill be initiated. O

nce proper depth is reached, it’s reinforced w
ith a “G

ood C
om

pressions” m
essage. ZO

LL’s 
professional defibrillators also display depth num

erically. 
The G

uidelines now
 recom

m
end a com

pression rate betw
een 100 and 120 com

pressions per m
inute for sternal/

m
anual C

PR
. A

 rate of at least 100 com
pressions per m

inute is necessary to achieve perfusion sufficient to support 
m

inim
al circulation. A

 rate that is too fast often results in inadequate depth or leaning. 
A

n easy-to-follow
 m

etronom
e beep helps rescuers achieve the correct rate. ZO

LL’s professional defibrillators also 
display the rate num

erically. 
R

eal C
PR

 H
elp®

 technology is built into the ZO
LL defibrillator electrodes, w

hich include a single-use soft sensor 
that gathers C

PR
 data and transfers it to the defibrillator. There are no extra pieces and nothing to rem

em
ber to add. 

Just place the electrodes and the R
eal C

PR
 help is autom

atically enabled. 
ZO

LL’s patented See-Thru C
PR

®
 technology filters the C

PR
 artifact so rescuers can see if an organized rhythm

 
develops, thereby m

inim
izing the duration of pauses. 

The G
uidelines em

phasize that rescuers should not lean on the chest during com
pressions. The full upstroke, or 

release of a com
pression, is necessary to allow

 the heart to fill for the next com
pression. W

hen rescuers fail to 
release the com

pression by not com
ing off the chest, pressure builds—

 m
aking C

PR
 ineffective. 

ZO
LL provides a release indicator that show

s the rescuer w
hether he or she is fully releasing and doing so fast enough 

to support filling the heart for the next dow
nw

ard stroke. A
 “R

elease Fully” prom
pt rem

inds rescuers not to lean. 
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W
hat do m

edical doctors’ ethics m
ean? The answ

er to this question is not sim
ple, but it is a key 

point w
hen it com

es to doctors’ w
orking. Ethical thinking does not raise scientific or technical 

issues, but raises questions about the doctor’s behavior and decision-m
aking, questions about 

values, rights and responsibilities. D
octors face such issues as often as they face scientific, 

m
edical and technical issues.

A
ll ethical issues in m

edicine are not equally challenging. It is relatively easy for som
e ethical 

questions to be answ
ered, m

ainly because there is a w
ell-developed consensus about action in 

a particular situation (for exam
ple, the doctor should alw

ays ask for the patient’s consent to be 
the subject of research)[1]. C

ontrary to this, on som
e other issues it is m

ore difficult to give an 
answ

er, especially for those w
here there is no generally accepted rule, or in w

hich all alternative 
responses show

 som
e disadvantage (for exam

ple, the lim
itation of resources that are deficient 

and have im
pact on hum

an health)[2].
So, again, w

e com
e to the initial question: “W

hat exactly is ethics and how
 does it help doctors 

to deal w
ith such questions?” Sim

ply put, The W
orld M

edical A
ssociation and the M

edical Ethics 
M

anual define ethics as a study of m
orality - careful and system

atic thinking and analysis of m
oral 

decisions and behavior in the past, the present and the future. O
n the other hand, m

orality is a 
valuable dim

ension of hum
an behavior and decision-m

aking. The language of m
orality contains 

nouns such as rights, responsibilities and virtues and adjectives as good, bad (evil), right, w
rong, 

just and unjust[3]. A
ccordingly, ethics is above all a m

atter of know
ledge, w

hile m
orality is a 

m
atter of action. Their close connection is reflected in the fact that ethics should provide rational 

criteria so that people (doctors) can decide and / or behave as they should. D
octoral ethics is a 

branch of ethics that deals w
ith m

oral issues in m
edical practice[1].

Ethics is an integral part of m
edicine since the tim

e of H
ippocrates, 5 centuries B

C
. H

e is 
considered to be the founder of m

edical ethics. From
 his studies m

edicine becam
e percept as a 

profession, because doctors publicly declare and prom
ise that patients’ interests w

ill put first.[4]. 
In recent years, m

edical ethics has been influenced by the advancem
ent of hum

an rights. In a 
pluralistic and m

ulticultural w
orld, a w

orld w
ith m

any m
oral traditions, the m

ajor international 
treaties that relate to hum

an rights are the basis for m
edical ethics that is acceptable everyw

here, 
surpassing both national and cultural borders. A

dditionally, doctors often deal w
ith m

edical 
problem

s that arise as a consequence of hum
an rights violations, such as forcible m

igration and 
torture[2].

In addition, m
edical ethics is closely related to the law

. In m
ost countries there are law

s that 
determ

ine how
 doctors should deal w

ith ethical issues in health care and research. But often ethics 
prescribes higher standards of behavior than the law

, and som
etim

es doctors’ ethics require that 
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they do not obey law
s that require unethical behavior. Likew

ise, law
s vary greatly from

 country 
to country, w

hile ethics applies independently of national borders[3].
The duties and responsibilities of doctors are the core and the essence of m

edical ethics. 
H

ow
ever, like all hum

an beings, doctors have rights and responsibilities, and m
edical ethics 

w
ould be incom

plete if they do not deal w
ith the question of how

 doctors should treat others, be 
it patients, society or colleagues. In m

edical ethics, six values   are com
m

only applied: autonom
y, 

benevolence, fairness, dignity, sincerity and honesty.
Ethical responsibilities of doctors can be classified according to their m

ain beneficiaries: 
patients, society and colleagues (w

hich also include other health professionals). The need to 
ensure patient’s safety as w

ell as to support a healthy lifestyle of doctors is resolved in som
e 

countries by lim
iting the num

ber of hours and the length of shifts that doctors and trainees can 
handle.[5]. A

lthough such m
easures can contribute to the health and w

ell-being of the physician, 
the prim

ary responsibility of self-care depends on the doctor him
self. In addition, to avoid such 

obvious risks to health as sm
oking, substance abuse and overtim

e, physicians need to protect and 
im

prove their ow
n health and w

ell-being by determ
ining the factor - stress in their professional 

and personal lives and by developing and renam
ing appropriate strategies for dealing w

ith it. 
W

hen failing, physicians should seek help from
 colleagues and relevant professionals about 

personal problem
s that m

ay have a bad influence on their relationship w
ith patients, society, or 

colleagues [3].
The future of m

edical ethics depends, in large part, on the future of m
edicine. B

y the end of 
the 20th century and the beginning of the 21st century, m

edicine developed at a very fast pace 
and it is difficult to predict its course. G

iven the unpredictability inherent in the future, m
edical 

ethics should be flexible and subject to change and adjustm
ent. H

ow
ever, its basic principles 

w
ill rem

ain as they are, in particular the values   of com
passion, com

petence and independence, 
along w

ith the care of basic hum
an rights and the com

m
itm

ent to professionalism
.

Finally, the question arises about w
ho decides w

hat is ethical? Individuals disagree about 
w

hat is right and w
hat is w

rong, and even w
hen they agree, they do it for various reasons[2]. In 

som
e societies, such disagreem

ent is considered norm
al and people have great freedom

 to act 
as they w

ish, provided that they do not violate the rights of others. H
ow

ever, in m
ore traditional 

societies, there is greater consensus, as w
ell as greater social pressure to act in a certain w

ay, 
m

ore than one else. In such societies, culture and religion often play a dom
inant role in deter-

m
ining ethical behavior [1].

O
ver the centuries, the m

edical profession has developed its ow
n standards of behavior for 

its m
em

bers, w
hich are expressed in codes of ethics and appropriate docum

ents for its view
s. 

G
lobally, the W

orld M
edical A

ssociation has adopted a num
ber of ethical attitudes that determ

ine 
the behavior required by doctors regardless of w

here they live and w
ork [3].

This brief overview
 of m

edical ethics is just a sm
all indicator and step in diving in m

edical 
ethics and som

e of its central issues. The aim
 is to point out the need for understanding and 

ED
ITO

RIAL

continuing thinking about the ethical dim
ension of m

edicine, and in particular how
 to solve the 

ethical issues that doctors draw
 during their ow

n practice.
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A
B

sT
r

A
C

T:
A

utistic spectrum
 disorders (A

SD
) are a group of neurodevelopm

ental disorders characterized 
by significant im

pairm
ent of social adaptation and com

m
unication, as w

ell as w
ith repetitive 

and restrictive patterns of behavior. A
ccording to the W

orld H
ealth O

rganization these disorders 
affect approxim

ately 1 in 160 children w
orldw

ide. In the past years hyperbaric oxygen therapy 
(H

B
O

T) has increased its popularity as a treatm
ent for the A

SD
. In this study, the therapeutic 

effect of H
B

O
T w

as m
easured in term

s of sym
ptom

s’ m
anifestation and developm

ental grow
th. 

Parents reported significant im
provem

ent in several areas of developm
ent and decrease of prob-

lem
 behaviors of their autistic children. N

o physiological side effects of H
B

O
T w

ere registered 
during the study.

 
K
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 spectrum

 disorders, hyperbaric oxygenation therapy, sym
ptom
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anifestation, developm
ental grow
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introduction: 
A

utistic spectrum
 disorders (A

sD
) are a group of neurodevelopm

ental disorders characterized 
by significant im

pairm
ents of social adaptation and com

m
unication, as w

ell as w
ith repetitive 

and restrictive patterns of behavior. A
ccording to the W

orld H
ealth O

rganization these disorders 
affect approxim

ately 1 in 160 children w
orldw

ide, w
hereby boys alm

ost 4 tim
es are m

ore sus-
ceptible than girls. D

espite the core sym
ptom

s of A
SD

, children often display sensory, m
otor 

and cognitive im
pairm

ents, as w
ell as problem

 behaviors in term
s of aggressive behavior, hy-

peractivity, disturbed sleep and eating problem
s. A

ll of these cause significant am
ount of stress 

to the child, the fam
ilies and the people w

orking w
ith him

/her. The m
ost of the patients w

ith 
A

SD
 require som

e level of assistance throughout their w
hole life. N

evertheless, progress is be-
ing m

ade in both identifying risk factors and targeting specific goals for therapeutic program
s, 

that w
ould enable the patients and their fam

ilies to better adapt to the requirem
ents of the social 

environm
ent. A

lthough autism
 is far from

 being com
pletely understood, new

 clinical research 
has enlightened som

e aspects of the neurobiological basis of the disorder. R
esults indicate that 

A
SD

s are m
ultisystem

 disorders, affecting the central nervous system
, the im

m
une system

 and 
the gastrointestinal tract (Fatem

i et al., 2012; C
areaga et al., 2010; K

em
per, 2010). There are 

clinically significant results indicating cerebellar dysfunctions (H
ardy et al., 2013; Fatem

i et al., 
2012; W

elsh et al. 2005); abnorm
al activation in parts of the occipital and the tem

poral lobes – 
the fusiform

 gyrus and the superior tem
poral sulcus (M

undy, 2003); frontal lobe abnorm
alities 

(R
izzolatti and C

raighero,2004; O
berm

an et al., 2005), as w
ell as structural abnorm

alities in the 
lim

bic system
 (M

inshew
 et al., 1997; W

illiam
s and M

inshew, 2007). The cerebellum
 is responsible 

for the coordination of m
otor acts, for rhythm

ic stereotypical m
ovem

ents and for the processing 
of sequential sensory inform

ation. The fusiform
 gyrus and the superior tem

poral sulcus are parts 
of the social brain circuits, and the sam

e participate in the processing of facial expressions and 
biological m

ovem
ents. The lim

bic system
 is associated w

ith em
otional response and processing 

of the em
otionally relevant inform

ation. M
any investigations recently are directed tow

ards the 
role of “m

irror neurons” in the organization of social behavior (R
izzolatti and C

raighero,2004; 
O

berm
an et al., 2005) and their relation to the social im

pairm
ent sym

ptom
s in A

SD
 (Fan et al., 

2010). W
hereas autism

 previously w
as considered a disorder w

ith an extrem
ely poor prognosis 

w
ith only 50%

 of individuals developing spoken language, it has now
 been dem

onstrated that 
75–95%

 of children w
ho receive early intensive intervention develop useful speech by age 5 

(Lovaas, 1987; M
cG

ee, M
orrier, &

 D
aly, 1999; for a review, see R

ogers &
 D

aw
son, 2009). In the 

past years hyperbaric oxygen therapy (H
B

O
T) has increased its popularity as a com

plem
entary/ 

alternative treatm
ent for the A

SD
.

H
yperbaric O

xygen T
herapy (H

B
O

T
) is com

m
only used to treat carbon m

onoxide poi-
soning, to enhance w

ound healing and for pressure equalization after diving injuries. A
m

ong its 
attributed properties are also increasing blood flow

 and oxygen to the brain and decreasing in-
flam

m
ation. Thus it has been proven to be efficient in the disorders of the central nervous system

, 
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including cerebral palsy, dem
entia, fetal alcohol syndrom

e and traum
atic brain injury (Levy, S. 

E., H
um

an, S.L., 2008). G
iven that A

SD
s are related to functional and structural abnorm

alities 
of the central nervous system

, it has been hypothesized that H
B

O
T m

ight be beneficial for these 
patients as w

ell (R
osignol, D

. A
., R

osignol, L. W
., 2006). In addition, H

B
O

T is generally con-
sidered safe at oxygen pressures below

 3.0 ATA
 and w

ith treatm
ent durations of less than 120 

m
in. The use of H

B
O

T in children appears to be generally safe, even at pressures of 2.0 ATA
 for 

2 hours per day for up to 40 sessions (A
sham

alla et al., 1996). The m
ost com

m
on side effect of 

H
B

O
T is m

iddle ear barotraum
a, w

hich occurs in approxim
ately 2%

 of the patients. 
g

oals and O
bjectives of the study: 

This study aim
s to m

easure the therapeutic effect of H
B

O
T in term

s of sym
ptom

 m
anifes-

tation and developm
ental grow

th, by applying tw
o standardized parent report form

s – before 
and after treatm

ent. 

M
ethod

Participants: 
The group consists of 22 children w

ith a diagnosis of A
utistic spectrum

 disorder (including 
Infantile autism

, A
sperger’s syndrom

e and A
typical autism

) and their parents. C
hildren’s age is 

betw
een 3 and 9 years (M

ean age = 6 years). C
hildren are unequally distributed by gender – 3 

girls and 19 boys. 
M

aterials and procedure: 
The study is conducted at the M

ilitary M
edical A

cadem
y M

B
A

L – Varna in the period 2015-
2017. A

ll children had a diagnosis of A
SD

, established by an outside psychiatrist or a neurologist. 
A

dditionally, the children underw
ent a clinical evaluation by a pediatrician before the beginning 

of the H
B

O
T protocol. Each child underw

ent 20 consecutive sessions of hyperbaric oxygenation 
therapy each w

ith duration of 60 m
inutes at 1,5 ATA

. A
 m

ultiplace hyperbaric cham
ber w

as 
used, so that each child enters w

ith a parent/ a grandparent and a m
em

ber of the m
edical staff if 

necessary. The sessions w
ere w

ell tolerated by the children. 
Prior and after H

BO
T protocol parents w

ere asked to fill in tw
o form

s to m
easure the behavior 

outcom
e of the hyperbaric therapy:

C
hild B

ehavior C
hecklist for A

ges 1.5-5 and for A
ges 6-18 (A

chenbach, 2000), translated 
and standardized for B

ulgaria by Stankova (2007). The C
hild B

ehavior C
hecklists (C

B
C

L) are 
part of the A

chenbach System
 of Em

pirically B
ased A

ssessm
ent and are traditionally used to 

m
easure em

otional, behavioral and com
m

unicative problem
s in norm

ative and clinical sam
ples.

D
evelopm

ental A
ssessm

ent of Young C
hildren (D

AY
C

), translated and standardized for 
B

ulgaria by K
oltcheva (2005). This battery is used for the evaluation of children from

 birth till 6 
years of age in five big developm

ent areas – A
daptive B

ehavior, Speech D
evelopm

ent, C
ognitive 

D
evelopm

ent, Physical D
evelopm

ent and Social-Em
otional D

evelopm
ent. For each of the areas 

TH
E EFFEC

TS O
F H

YPERBARIC O
XYG

EN
ATIO

N
 TH

ERAPY (H
BO

T) TO
 SYM

PTO
M

S’ M
AN

IFESTATIO
N

 AN
D

 …
 

the exam
iner determ

ines a “basis” (a m
inim

um
 of 3 consecutive skills m

arked as acquired) and 
a “rooftop” (m

ore than 2 not acquired skills out of 5 consecutive item
s).

r
esults

O
ne-sam

ple T test w
as used to com

pare C
B

C
L total scores before and after H

B
O

T protocol. 
W

e established a significant difference betw
een the scores on the report form

s w
ith t=

9,052* 
(T critical=

3.527, df=
21, p=

0.001), dem
onstrating that H

B
O

T is a contributing factor to the 
reduction of problem

 behaviors.

Table 1: D
escriptive statistics of the Total Score on C

BC
L before and after the com

pletion of H
BO

T sessions.

O
ne-sam

ple statistics
 

N
M

ean
Std. D

eviation
Std. Error M

ean
C

B
C

LbeforeH
B

O
T

22
72,0000

37,30824
7,95414

C
B

C
LafterH

B
O

T
22

55,0909
30,28737

6,45729

G
raph 1: Boxplot of M

ean score and Standard deviation on C
BC

L Total Score.

The item
s w

hich contributed the m
ost to the reduction of C

B
C

L total score w
ere related to 

im
proved eye contact, increased attention span, positive response to social contact, reaction to 

change, tem
per tantrum

s and reduced eating/digestive problem
s. 

The scales of D
AY

C
 w

ere adm
inistered to all children, so that their developm

ental delays 
could be m

easured. B
efore the H

B
O

T protocol none of the participants could cover the last age 
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periods of all scales in D
AY

C
, despite their chronological age. A

 one-w
ay A

N
O

VA
 w

as per-
form

ed to estim
ate the effect of H

B
O

T on the developm
ent of the children. There w

as a m
arked 

im
provem

ent on every scale, although significant results w
ere found only on A

daptive B
ehavior, 

Speech and C
ognitive D

evelopm
ent.

Table 2: Results of one-w
ay AN

O
VA for the effect of H

BO
T on the scale results of D

AYC
. F critical=

4.06, df=
42.

A
N

O
vA

 
Sum

 of Squares
df

M
ean Square

F
Sig.

A
daptive B

ehavior

B
etw

een G
roups

641,455
1

641,455
4,094*

,049

W
ithin G

roups
6580,182

42
156,671

 
 

Total
7221,636

43
 

 
 

Speech D
evelopm

ent

B
etw

een G
roups

1255,114
1

1255,114
9,925*

,003

W
ithin G

roups
5311,318

42
126,460

 
 

Total
6566,432

43
 

 
 

C
ognitive D

evelopm
ent

B
etw

een G
roups

1375,364
1

1375,364
10,466*

,002

W
ithin G

roups
5519,364

42
131,413

 
 

Total
6894,727

43
 

 
 

Physical D
evelopm

ent

B
etw

een G
roups

,000
1

,000
,540

1,000

W
ithin G

roups
2641,545

42
62,894

 
 

Total
2641,545

43
 

 
 

Social Em
otional 

D
evelopm

ent

B
etw

een G
roups

105,091
1

105,091
1,668

,204

W
ithin G

roups
2645,909

42
62,998

 
 

Total
2751,000

43
 

 
 

Parents reported im
proved self-help skills, im

proved receptive speech, acquisition of new
 

w
ords and com

m
unicative gestures (pointing), attem

pts at im
itative behavior, im

proved categori-
zation, im

proved play in term
s of initiation, spontaneity and reciprocity. The results dem

onstrate 
that H

B
O

T could be established as an alternative/ com
plem

entary therapeutic technique in ad-
dition to current behavioral and speech therapy approaches. A

 restriction of the current study is 
that only parent report form

s w
ere evaluated w

ith no controlling for positive bias. Future research 
should include m

ultiple respondents report form
s and direct evaluation of the enrolled children.

C
onclusions

In the current pilot study, H
B

O
T at pressure of 1.5 atm

 w
ith up to 100%

 oxygen w
as w

ell 
tolerated by children w

ith A
SD

. Parents reported significant im
provem

ent in several areas of 
developm

ent and decrease of problem
 behaviors of their autistic children. N

o physiological 
side effects w

ere reported. H
ow

ever, since this is a pilot study and the therapeutic effect is only 
m

easured through potentially biased parent reports, the efficacy of the therapy for children w
ith 

A
SD

 cannot be conclusively stated. Further double-blind, controlled trials w
ith direct testing of 

children need to be perform
ed.
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A
B

sT
r

A
C

T
B

ackground: The m
ost im

portant m
om

ent during the induction in general anesthesia is the 
intubation and the opening of the airw

ay. The m
anipulation on the larynx during laryngoscopy 

and airw
ay‘s m

anipulations are stressful events producing consecutive changes in hem
odynam

ic. 
There are several reports indicating that hem

odynam
ic changes during this period m

ay im
plicate 

the coronary circulation and m
ay produce variations in the ST-T segm

ent. The aim
 of this study 

w
as to com

pare, analyze and evaluate the reports of ST changes appearance during intravenous 
induction to anesthesia in our m

aterial and literature.
M

ethod and M
aterial: This academ

ic research has the aim
 to com

pare and consult the con-
tem

porary literature concerning this problem
 from

 M
ED

LIN
E, EM

B
A

SE and C
ochrane Library 

D
atabases and C

obiss as w
ell, to the personal data of the authors. The relevant D

ata, connected 
to variations in the ST-T segm

ent w
ere selected, analyzed and prepared for discussion. 

r
esults: M

ore than 30 articles and 2 doctoral theses concerning the hem
odynam

ic changes 
during intravenous induction to anesthesia w

ere consulted. The personal data show
 that the m

ain 
changes and ST variations w

ere found at T4 (5 m
in after the intubation): -0.31±0.4 vs. -0.02±0.3 

(p=0.004427). It seem
s that this is a result of the stress reaction of the body on the laryngoscopy 

and due to the effects of the released catecholam
ines.  

C
onclusion: A

ccording to the literature it is obvious that the laryngoscopy and the intu-
bation can provoke hem

odynam
ic instability w

ith appearance of nonspecific variations in the 
ST-T segm

ent. This is an unw
anted event that m

ust be taken into consideration, particularly in 
the hypertensive patients treated w

ith R
A

S antagonists, w
hich provokes a rem

arkable decrease 
of the B

P that is responsible for a coronary vasoconstriction and changes in the size of the ST 
segm

ent. The m
ain changes in the ST segm

ent are 5 m
inutes after the intubation.

 K
ey w

ords: intubation, laryngoscopy, vasoconstriction, EC
G

, ST-T segm
ent.
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introduction
The induction of anesthesia com

bined w
ith airw

ay m
anipulations are stressful events for patients 

undergoing surgery. The consecutive hem
odynam

ic changes are seen as im
paired blood pressure 

(m
ostly as hypotension) and tachycardia. The hypertensive disease is follow

ed by structural 
changes in the cardiovascular system

 and those patients are very sensitive to the influence of 
the anesthetics and anesthetic m

anipulations. 
N

ow
adays, the use of R

enin angiotensin system
 (R

A
S) antagonists (angiotensin-converting 

enzym
e (A

C
E) inhibitors, and angiotensin II receptor antagonists), as antihypertensive therapy, 

is in constant increase. In general, in anesthetic practice, a continuation of the antihypertensive 
therapy until the m

orning of surgery is accepted (1,2,3).  B
ut, by the evidences it w

as confirm
ed 

that A
C

E taken on the day of the surgery provoked a hypotension refractory to the therapy w
ith 

sym
pathetic-agonists and fluids (4-11). These data indicate that hypertensive patients treated w

ith 
R

enin angiotensin system
 antagonists (R

A
Sa) are m

ore sensitive to anesthesia than the patients 
treated w

ith beta blockers (1, 12, 13).  

Renin angiotensin system
 is an im

portant system
 of the body, responsible for the m

aintenance 
of blood pressure during the stress. The treatm

ent w
ith R

A
S antagonists induces a blockade of 

the R
A

S that m
ay affect hem

odynam
ic during anesthesia and surgery. It seem

s that this hem
o-

dynam
ic disturbances com

prom
ise the coronary circulation producing variations in the ST-T 

segm
ent. Trotter and his colleagues in 1992 have investigated the incidence of ST-segm

ent 
abnorm

alities during C
aesarean section under regional and general anesthesia. They found that 

significant m
yocardial ischem

ia w
as very infrequent in healthy patients undergoing elective 

C
aesarean section (14).

R
ecently, the opinions about the use of antagonist of R

A
S prior to surgery are still contro-

versial. The appearance of changes in ST-T w
aves as a result of the stress during the induction 

to anesthesia is an indication of the harm
ful effect of this procedure (15).  In one previous study 

w
e hypothesized that non-hypertensive patients w

ere less sensitive to anesthetic stress during 
the induction to anesthesia and airw

ay’s m
anipulation than hypertensive patients treated w

ith 
R

A
Sa (16). 
W

ith the aim
 to confirm

 this hypothesis w
e m

ade an investigation on 60 patients of the 
non-specific ST variations during the induction to anesthesia in hypertensive patients treated 
w

ith R
enin A

ngiotensin System
 A

ntagonists.  

M
aterial and M

ethod  
The aim

 of the study w
as to com

pare, analyze and evaluate the effects of airw
ay m

anipulations 
to the coronary circulation and the appearance of variations in the ST-T segm

ent.
This academ

ic research w
as com

m
itted at the U

niversity C
linic of A

nesthesia, R
eanim

ation 
and Intensive C

are at the M
edical Faculty at the U

niversity “Ss C
yril and M

ethodius” in Skopje, 
R

epublic of M
acedonia, during 2015-2017. 
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The m
ethod of this study w

as to consult and com
pare the contem

porary literature concerning 
this problem

 from
 M

ED
LIN

E, EM
B

A
SE and C

ochrane Library D
atabases and C

obiss as w
ell, 

w
ith the personal data of the authors. 

The hem
odynam

ic data and the appearance of ST-segm
ent during induction on anesthesia 

(T0-T5) w
ere analyzed in 60 patients. The data of 30 hypertensive patients chronically treated 

w
ith R

A
S antagonists (G

roup A
), w

ere com
pared to 30 non-hypertensive patients (G

roup B
). 

The relevant data, connected to variations in the ST-T segm
ent w

ere selected, analyzed and 
prepared for discussion. 

r
esults

The results provided from
 the authors of this research, concerning the blood pressure (B

P) and 
heart rate as m

ean and SD
, in non-hypertensive patients and hypertensive patients (B

) chronically 
treated w

ith R
A

S antagonists, are presented in the Table 1. There is a significant difference in 
B

P in the preoperative checkup (T 0) in the groups. D
espite the antihypertensive treatm

ent, the 
patients in the hypertensive group have high B

P. It w
as slightly decreased preoperatively (T 

1), but a decrease > 20 m
m

 H
g w

as noted after the induction to anesthesia (T 2). The airw
ays 

m
anipulations as stressed procedure did not provoke changes in the study group A

 and B
. There 

w
ere not noted any rem

arkable differences in the groups (p=0.3).  B
ut in T 4 and T 5, 5 and 10 

m
inutes after the induction, the B

P dropped in both groups. The hypotension w
as developed 

in the group A
 (decrease of B

P > 30 m
m

H
g). The degree of dropping of B

P in the G
roup A

 vs. 
G

roup B
 w

as statistically significantly bigger (p<0.05).  There w
ere significant differences in 

B
P betw

een the groups in T0, T1, T2 and T5.

Table 1.
The hem

odynam
ic changes in the groups in different tim

es

H
eart rate/ bpm

 (M
±SD

)
B

lood Pressure / m
m

H
g (M

±SD
)

Tim
e

G
roup A
n=30

G
roup B
n=30

p
G

roup A
n=30

G
roup B
n=30

p

T 0
82.0±17.8

84.8±13.3
0.277190

157.2±18.5
131.0±14.3

0.000001*

T  1
80.9±17.0

82.3±13.2
0.473347

148.3±16.3
127.0±14.3

0.000005*

T  2
79.6±16.5

84.3±14.6
0.193249

129.7±22.3
119.8±14.3

0.014413*

T  3
80.6±16.5

87.2±13.5
0.059429

120.7±27.6
120.0±14.3

0.300712

T  4
80.7±16.3

81.4±13.0
0.706172

103.6±21.9
111.0±14.3

0.344046

T  5
79.1±16.4

80.9±15.1
0.584363

95.0±21.5
108.4±14.3

0.015639*

p <
0.05 significant difference; 

The variations of the ST-T segm
ents on the EC

G
 m

onitors of the studied groups are pre-
sented in the Table 2.

Table 2.
ST segm

ent variation in the groups

ST / m
m

                study group A
 

tim
e

Valid N
M

ean
M

inim
um

M
axim

um
Std.D

ev.

T 0 
30

-0.21
-1.2

0.6
0.475141

T 1
30

-0.223333
-1.2

0.8
0.451575

T 2
30

-0.203333
-1.0

0.9
0.460497

T 3
30

-0.24
-1.2

0.6
0.503505

T 4
30

-0.313333
-1.2

0.
0.478311

T 5
30

-0.246667
-1.4

0.7
0.502911

ST / m
m

                study group B

T 0
30

-0.013333
-0.4

0.7
0.278832

T 1
30

0.006667
-0.6

0.8
0.347338

T  2
30

-0.016667
-0.7

0.6
0.331229

T 3
30

-0.003333
-0.7

0.9
0.390829

T 4
30

-0.023333
-0.6

0.8
0.341077

T 5
30

0.003333
-0.6

0.9
0.339861

The average values of the ST segm
ent in the group A

 (hypertensive patients) w
ere from

 -0.2 
to -0.3 m

m
, w

ith rem
arkable differences from

 the non-hypertensive patients (G
roup B

) w
here 

the range w
as from

 -0.003 to 0.007 m
m

.
The ST variations less than 0.2 m

m
 w

ere noted as non-specific variations.

Table 3. 
Presentation of the M

ann-W
hitney U

 Test of the ST differences in groups

m
m

R
ank Sum

-group A
R

ank Sum
-group B

U
Z

p-level

T 0
813.5000

1016.500
348.5000

-1.50062
0.133455

T 1
780.0000

1050.000
315.0000

-1.99590
0.045946*

T  2
798.5000

1031.500
333.5000

-1.72239
0.085001

T 3
794.0000

1036.000
329.0000

-1.78892
0.073629

T 4
722.5000

1107.500
257.5000

-2.84600
0.004427*

T 5
760.5000

1069.500
295.5000

-2.28419
0.022361*

P<
0.05 significant differences

There is significant difference in the appearance of the ST segm
ent in the study group at 

T1, T4 and T5.
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Table 4. 
Analysis of Variance – AN

O
VA test of the ST segm

ent

G
roups

SS
effect

df
M

S
effect

SS
error

df
M

S
error

F
p

g
roup A

0.238278
5

0.047656
39.93167

174
0.229492

0.207656
0.958932

g
roup B

0.021111
5

0.004222
20.08800

174
0.115448

0.036572
0.999273

A
ccording the A

N
O

VA
 – test, the differences of the m

ean values of the ST segm
ents regis-

tered in the groups are insignificant, p>0.05 (Table 4).

D
isC

u
ssiO

N
The im

pact of ST segm
ent m

onitoring on the patients’ outcom
es is not know

n, but this is a useful 
m

ethod for detecting non-specific ST variations or silent ischem
ia in patients undergoing surgical 

procedures. In order to obtain accurate data in ST segm
ent, it is im

portant to m
onitor the assur-

ance of the locations of the electrodes from
 rem

oval (17 -20). The baseline m
ust be stable and not 

w
andering. There should be little interference from

 skeletal m
uscle. The patient m

ust be relaxed 
and com

fortable. There should be a square w
ave calibration to show

 that 1 m
V

 is equivalent to 
1 cm

 in height.  The identification of the ischem
ic events is preferably w

ith m
onitoring of ST 

segm
ent changes in m

ultiple leads (12 leads), but during the surgery the use of 5 lead m
onitors 

is com
m

on (21). The appearance of the ST segm
ent at lead II and V

 of the EC
G

 is w
ith high 

sensitivity to detect coronary ischem
ia (22). A

s significant depression or elevation of ST segm
ent 

is considered a variation of at least 0-1m
V

 or 1m
m

.  These changes are m
ostly presented in the 

coronary attacks or in hypertensive patients w
ith uninspected hypotension or tachycardia (23).

In this study a significant ST depression  (p<0.05) w
as found in the group of hypertensive patients 

treated w
ith RA

S antagonist w
ithout other characteristic changes, particularly w

ithout any clinical 
and anam

nesis signs regarding the presence of an acute coronary attack. W
ith a careful analysis of 

the degree of ST depression and the character and depth of inversion of the T w
aves, correlations 

betw
een these findings w

ith developed hypotension (>30 m
m

H
g) in the G

roup A w
ere found.  

There are several reports about the interaction of hypotension in patients w
ho received 

angiotensin-converting enzym
e inhibitors (A

C
EIs) before a surgical procedure, suggesting that 

interactions betw
een A

C
EIs and anesthesia m

ay be neither beneficial nor predictable (24-28). 
The answ

er of such hypotension is hidden in the pharm
acology of the antagonist of R

A
S. The 

R
A

S antagonists produce vasodilatation via several m
echanism

s:  a direct sym
pathetic blockade, 

increases the half life of the peptides of vasodilatation (bradikinins, prostaglandins), inhibitions of 
the angiotensin 2 (AT-2), decrease release of aldosteron and A

D
H

 w
ith consecutive im

pairm
ent 

of the retention of N
a ions and w

ater. The vasoconstrictor activity of R
A

S, via (angiotensin) AT-2 
is disabled and the stress-responses of the regional circulation and the control of the endothelial 
tonus is decreased (29, 30). 

The developed hypotension is em
phasized by the drugs used in the induction of anesthesia 

and is refractory to the therapy w
ith sym

pathetic-agonists.  In this study the m
orning intake of 

the R
A

Sa w
as avoided (m

ore than 12 hours), but despite of this, a rem
arkable hypotension w

as 
noted. W

e speculate that the reason for this w
as the using of R

A
Sa; in this study the m

ajority of 
the patients received A

C
EI’s (26/4). 

It could be taken into consideration also, that during this hypotension the coronary blood 
supply is im

paired, and a m
isbalance betw

een the m
yocardial oxygen dem

and and its utiliza-
tion is developed (30,31). In this short period of tim

e the m
yocardium

 suffers from
 ischem

ia 
w

hich is seen as a dow
n-sloping ST- depression existing in this study from

 m
inim

um
 -0.6 to 

m
axim

um
 of -1.2 m

m
 (M

= 0.3). The size of the ST segm
ent at T0 w

as evidently different in 
both groups (-0.21m

m
+0.4 vs. -0.01m

m
+0.2), but statistically insignificant (p>0.05), w

hat w
as 

expected considering the diagnoses (hypertensive vs. non-hypertensive). A
t the tim

e T3 (during 
the laryngoscopy) there w

as noted no difference in the size of the ST segm
ent betw

een the study 
groups (p=0.07). The m

ain changes w
ere found at T

4: -0.31±0.4 vs. -0.02±0.3 (p=0.004427*), 
5 m

inutes after the intubation. It seem
s that this is a result of the stress reaction of the body on 

the laryngoscopy and due to the effects of the released catecholam
ine. 

C
onclusion

The laryngoscopy and the intubation of the hypertensive patients treated w
ith R

A
S antagonists 

provoke a rem
arkable decrease of the B

P that is responsible for a coronary vasoconstriction and 
changes in the size of the ST segm

ent. The m
ain changes in the ST segm

ent are 5 m
inutes after 

the intubation. N
one of the size of the ST abnorm

ality w
as in the ranges for serious m

yocardial 
ischem

ia. A
ccording to the received results of ST segm

ent in this study, w
e found that they did not 

m
atch the criteria for ischem

ia in electrocardiography (less than 1.0 m
m

 at 80 m
in after J point), 

and w
e concluded w

ith the statem
ent that these ST-segm

ent changes are nonspecific abnorm
alities.
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Т
В

овед и цел: К
руцијален м

ом
ент при интравенскиот вовед во анестезијата 

е интубацијата и обезбедувањ
ето на слободен диш

ен пат. М
анипулациите при 

ларингоскопијата и ослободувањ
ето на диш

ните патиш
та предизвикуваат промени во 

хемодинамиката. П
остојат повеќе списи кои наведуваат дека хемодинамиските промени 

во текот на овој период мож
е да ја засегнат коронарната циркулација и да предизвикаат 

варијации во ST-T сегментот. Ц
елта на оваа студија е да се спореди наш

иот материјал со 
наводите во литературата околу појавата на промени во ST сегментот при интравенска 
индукција во анестезијата. 

М
етод и м

атеријал: О
ваа проспективна студија ги споредува резултатите на 

авторите од вклучени 60 болни со податоците од современата литература околу овој 
проблем.  Релевантните податоци, поврзани со варијациите во ST-T сегментот, достапни 
на  M

ED
LIN

E, EM
B

A
SE, C

ochrane Library D
atabases, како и C

obiss,  беа селектирани, 
анализирани и подготвени за дискусија. 

Резултати: Сопствените резултати на авторите покаж
уваат дека главните промени и ST 

варијации се случуваат во T4 (5 минути по интубација): -0.31±0.4 vs. -0.02±0.3 (p=0.004427). 
С

е чини дека тоа се долж
и на стрес-одговорот  на организмот на ларингоскопијата, како 

и на ефектот на ослободените катехоламини. 
Заклучок: С

поред освртот врз литературата јасно е дека ларингоскопијата 
и интубацијата м

ож
е да предизвикаат хем

одинам
иска нестабилност со појава на 

неспецифични варијации во ST-T сегментот. Тоа е несакан сучај на кој секогаш
 треба да 

се мисли, особено кај хипертензивните пациенти кои се третирани со R
A

S антагонистите, 
кои предизвикуваат значаен пад на артерискиот крвен притисок, кој е пак одговорен за  
коронарната вазоконстрикција и промените во големината на ST сегментот. Главните 
промени се случуваат 5 минути по интубацијата.
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A
B

sT
r

A
C

T
O

bjective: to com
pare the outcom

es of thoracotom
y and video-assisted thoracoscopic sur-

gery (VATS) in the treatm
ent of pneum

othorax in patients w
ith em

physem
atous lung disease.

M
ethod and M

aterial: in prospective study w
e analyzed the level of postoperative com

pli-
cations, duration of drain presence, total drain collection, site infections, length of hospital stay 
(LO

H
S) and recurrence of pneum

othorax in tw
o groups of patients.  G

roup O
T (n=12) included 

patients undergoing open thoracotom
y and group VATS (n=12) underw

ent VATS for prim
ary 

pneum
othorax treatm

ent.
r

esults: D
em

ographic data betw
een the groups w

as hom
ogenous. D

uration of drain presence 
w

as 4.08 vs. 3.8 days in respect to the groups. Statistically significant large am
ount of drain 

collection w
as found in the O

T group (604.1 m
l vs. 391 m

l). Length of hospital stay w
as statis-

tically longer in group O
T (p=0.02). Tw

o patients had recurrent pneum
othorax in VATS group.

C
onclusion: A

ccording to our study patients, w
ho undergo VATS, postoperatively have 

low
er am

ount of drain collections, have drain presence for less days, have less days spent in the 
hospital, but have increased recurrence rate. Even though our study has sm

all num
ber of patients 

included, it opens a door to larger study to confirm
 the results.
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introduction
Spontaneous pneum

othorax in patients w
ith em

physem
atous lung disease or large bullae is a 

com
m

on finding. Even though this is a self lim
iting benign condition som

e controversies re-
garding its treatm

ent (surgical, conservative, different surgical techniques) are still present (1). 
A

uthors are m
ostly confirm

ative that presence of air leakage (5-7 day) after the drainage is an 
indication for surgical treatm

ent, but these reports are still not particular w
hich surgical approach 

is the best treatm
ent option for these patients (2).

O
n the other hand, surgeons and clinicians debate that open thoracotom

y and V
ideo A

ssisted 
Thoracoscopic Surgery (VATS) show

 different results in the treatm
ent of this condition. M

any 
authors advocated that VATS for the treatm

ent of spontaneous pneum
othorax as a first line 

treatm
ent is correlated to low

er m
orbidity and m

ortality rates. B
ut interestingly m

ost results 
confirm

 that the recurrence rates of pneum
othorax after VA

ST are higher and m
ore com

m
on (3, 

4, 5).  Therefore, different thoracic associations still give different guidelines in the usefulness 
and relevance to the results (2, 6). 

In the present study w
e evaluated and com

pared the safety and effectiveness of spontaneous 
pneum

othorax treatm
ent in patients undergoing thoracotom

y and VATS. W
e analyzed the level 

of postoperative com
plications, air leakage, site infections, length of hospital stay (LO

H
S) and 

recurrence rate of pneum
othorax in patients undergoing open thoracotom

y and VATS. 

M
aterial and m

ethod 
The study w

as undertaken as a prospective (pilot study) after the Institutional approval at the 
C

linic for Thoracic Surgery in Skopje, during the period from
 January 2016 to July 2017.

 I
n

c
lu

s
io

n
 a

n
d
 E

x
c
lu

s
io

n
 c

r
ite

r
ia. This study included 24 consecutive patients (aged 18-55, 

B
M

I <30 m
2) w

ith em
physem

atous lung disease w
ho had spontaneous pneum

othorax, previously 
treated w

ith pleural drainage and in w
hom

 (per guidelines) [2] air leak persisted- one w
eek after 

the pleural drainage. A
ll patients w

ith secondary pneum
othorax due to traum

a, underlying m
a-

lignances, pulm
onary diseases (em

pyem
a, carcinoids) and all patients w

ith cardiology problem
s 

(EF<50%
 and severe arrithm

ogenic events) w
ere not included in the study. Patients w

ere divided 
into tw

o groups according to the surgical technique treatm
ent that w

as done, (G
roup O

T, patients 
in w

hom
 open thoracotom

y w
as done and G

roup VATS, patients in w
hom

 VATS w
as done). 

 Surgical procedure choice. Preoperatively all patients had conventional x-ray and com
puted 

tom
ography (C

T scan 2-5 m
m

 intervals) for assessing the underlying disease. C
hoice of surgi-

cal procedure w
as based on the size, site, degree of the collapsed lung and desm

oplastic range 
evaluation. A

ll patients underw
ent general anesthesia w

ith double lum
en tube. B

oth techniques 
w

ere undertaken in lateral decubitus position (contralateral hem
itorax –sane side on the surgical 

table) and after the finishing of either of the procedures 1or 2 chest drains w
ere placed.  For the 

O
pen thoracotom

y technique: via 15-25 cm
 incision rib spreader w

as applied on the affected 
hem

itorax. For the VATS technique: The video equipm
ent w

as positioned on either side of the 

patient, one utility incision up to 5 cm
 and tw

o additional ports w
ere applied, w

ithout rib spread-
ing. A

ll patients in w
hom

 conversion from
 VATS to conventional thoracotom

y w
as needed w

ere 
excluded from

 additional analyses.
 A

n
a
ly

z
e
s. In all patients’ dem

ographic characteristics: (age, gender, B
M

I), side of the pneu-
m

othorax, num
ber of bullas, com

orbidities, laboratory findings and duration of surgery w
ere 

evaluated. A
dditionally, in both groups of patients w

e analyzed the occurrence of postoperative 
com

plications: air leak, late recurrence of the pneum
othorax (occurrence of pneum

othorax on the 
side of the operation after one-m

onth period, confirm
ed by x-ray), IC

U
 adm

ission, postoperative 
bleeding, drain presence (in term

s of days), drain collection (for the first 3 days in total volum
e 

in term
s of m

l) and length of hospital stay. A
nalysis of m

ean param
eters and standard deviation 

in both groups and betw
een the groups w

as done w
ith param

etrical (paired and unpaired t-test) 
depending on the distribution.

r
esults 

W
e analyzed data from

 24 patients w
ith em

physem
atous lung disease w

ho underw
ent surgical 

treatm
ent for prim

ary spontaneous pneum
othorax. O

ut of them
 12 underw

ent VATS and (12) 
underw

ent open thoracotom
y treatm

ent. D
em

ographic and clinical characteristics in patients 
are given in Table 1.

Table 1. D
em

ographic and clinical characteristics in patients
O

T
n=12

VATS
n=12

A
ge (m

ean + sd)
G

ender (n/%
)

M
ale

Fem
ale

H
ypertension (n/%

)
D

iabetes m
ellitus

Sm
oker

D
uration of surgery(m

in)
B

ullas ligated (m
ean + sd)

43.1 + 17.4

10/83.3%
2/16.7%
9/75%
1/8.3%

10/83.3%
124.1+66
1.9 + 1.2

43.8 + 12.3

7/58.3%
5/41.7%
8/66.7%
2/16.7%
8/66.7%

138.7 + 32.8
1.7+0.6

In both of the groups m
ost patients w

ere m
ale and the dem

ographic data w
ere com

parable. 
M

ean age betw
een the both groups w

as not significantly different (p=0.83). M
ost of the patients 

w
ere sm

okers and hypertension w
as present in 75%

 and 66.7%
 of the patients in respect to the 

groups. 3 patients in G
roup O

T had other health issues (cerebral tum
or extirpated, chollolithia-

sis and renal stones) w
hile in group VATS, tw

o patients has cerebral vascular insult previously. 
Left sided pneum

othorax w
as present in 5 patients (41.7%

) in group O
T w

hile in group VATS 
in 3 patients (25%

). N
um

ber of bullas ligated w
as not significantly different betw

een the groups 
(p=0.5).
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Table 2.  Postoperative com
plications and length of hospital stay 

O
T

N
=12

VATS
N

=12

D
rain presence-days (m

ean + sd)
D

rain collection-m
l (m

ean + sd)
R

ecurrence (n/%
)

Site infection (n/%
)

LO
H

S (m
ean + sd)

4.08 + 1.2
604.1+ 199

/1
14.3 + 3.2

3.8 + 1.3
391.6 + 281 *

2/16.7%
/

10.2 + 4.8 *

 Sd=
standard deviation; n=

num
ber; * p<

0.05; LO
H

S=
length of hospital stay

 C
hest drain w

as present postoperatively on average of 4.08 days in group O
T and 3.8 days in 

group VATS. D
rain presence (in days) w

as not statistically significant, but drainage collection (in 
m

l) w
as statistically higher in group O

T. B
leeding (m

ore than 500 m
l plain blood in one day) w

as 
found in one patient in O

T. Length of hospital stay w
as statistically longer in group O

T (p=0.02). 
A

ir leakage postoperatively w
as present in 2 patients in group O

T and in one patient in group VATS.

D
iscussion

O
ur study confirm

s that VATS is safe surgery approach for patients w
ith prim

ary spontaneous 
pneum

othorax. The experience of non system
atic know

ledge so far, confirm
s that VATS proce-

dure in elderly (>75 years) patients and in children is safe and useful technique w
ithout specific 

affiliation to precise outcom
e (7, 8).

Sudduth et al. (2017) perform
ed a system

atic review
 and m

eta analysis in order to define 
optim

al surgical technique for pneum
othorax treatm

ent. In their research, 6907 patients’ data 
w

ere analyzed (1988 - 2015) w
ithin the PubM

ed. R
esults of the study show

ed that there have 
not been m

ulticenter researches com
paring properties and clinical param

eters w
ith risk factors in 

different population to potentiate open thoracotom
y or VATS (9). Thus, w

e do not have enough 
know

ledge based on diseases or based on perform
ed researches.

H
istorically, surgical treatm

ent for pneum
othorax has been debated for decades. O

pen 
thoracotom

y is advocated as too aggressive treatm
ent to have m

ajor affect on the postoperative 
m

ortality and m
orbidity. A

uthors like C
attaneo SM

. (10) and K
aseda S. (11) confirm

ed that pa-
tients w

ho undergo open thoracotom
y for the treatm

ent of pneum
othorax and lung carcinom

a 
have higher incidence of pulm

onary com
plications, need aggressive pain treatm

ent and have 
higher m

ortality rates. In our study there w
ere no m

ajor com
plications or m

ortality and the pain 
m

anagem
ent w

as not evaluated, so these aspects cannot be discussed for now.
O

n the other side, VATS is not novel approach in the surgery and various publications w
ith 

different, relatively sm
all sam

ples of patients exist that confirm
 the advantages of this technique 

over the others in term
s of length of hospital stay and postoperative com

plications (12,13,4,5).
In the current study w

e discovered that in patients w
ho underw

ent VATS, chest drains w
ere 

rem
oved earlier com

pared to the patients w
ho underw

ent O
T. Sim

ilar to us, these finding w
ere 

confirm
ed in the study of M

ouroux J. et al (14) (in sam
ple size of 100 patients) and in the study 

of Li W
W

. (15), even though in both studies no statistically significant difference w
as found.

D
ifferently to our study in the both above citied (14,15) studies tim

e of surgery w
as found 

to be significantly shorter during VATS. For our study O
T patients’ duration of surgery w

as on 
average 124 m

inutes versus 138.7 m
inutes in VATS group. The differences betw

een the studies’ 
results m

ight be due to the m
ethod of tim

e m
easurem

ent (authors don’t give precise m
ethod w

hat 
duration of surgery m

eans) w
hile in our study m

e m
easured the tim

e of surgery from
 the start of 

anesthesia to extubating). A
dditionally, in our study the num

ber of bullas ligated in both groups 
w

as not statistically different so w
e cannot exclude this factor as a reason for longer duration. 

Som
e authors argue that the routine for VATS has the biggest influence for the duration of the 

procedure (14). 
The m

atter of drain collection in total depends on the am
ount of tissue traum

a, irrigation, 
type of the surgery and several other factor (2,6,15). In our study statistically higher am

ounts 
in term

s of m
l (for the first 3 days in total volum

e) w
as found in the O

T group w
hich m

ight be 
due to the larger traum

a involved.
 Literature review

s that air leak as a prim
ary postoperative com

plication after pneum
othorax 

appears to occur sim
ilar follow

ing both of techniques. In our study 16.7%
 of the patients w

ith O
T 

had persistent air leak (longer than 7 days) and 8.3%
 of the patients in VATS. Sim

ilar percentage 
(<8%

) w
as found in the study of the Joshi V. et al. (3) w

here 163 patients w
ere evaluated. A

ir 
leak after VATS m

ay be due to rapid re-insufflation of the lung that m
ay cause a tear in staple 

line or grasping of the lung w
ith endoscopic instrum

ents. 
R

ecurrence rate of pneum
othorax after conservative m

anagem
ent (chest drainage, needle 

aspiration has been reported to be betw
een 16-52%

 (5).  D
ifferently, these rates are low

er after 
surgery, but literature proves that higher recurrence rates are expected after VATS (2-14 %

) 
com

pared to (0-7%
) in open thoracotom

y (16,17,18). For our study this w
as proved and 16.7%

 
of the patients (2 patients) only in group VATS had late recurrence. Increased recurrence rates 
in VATS m

ay be due to inadequate exposure of the chest cavity and subsequent incom
plete 

detection and resection of all bullae. Literature debates that surgeon experience and the lack of 
detailed pleural exam

ination are the tw
o m

ost crucial factors that determ
inate recurrence (5, 16).

Several studies have found out that after VATS, inflam
m

atory response w
as low

er. This 
w

as truth in our study w
here only one patient in O

T group had site infection. A
dditionally, in 

the term
s of global inflam

m
atory response w

e cannot discuss due to the fact that in the present 
study inflam

m
atory response is not evaluated.

 C
onclusion

A
ccording to our pilot study there is no doubt that VATS is here to stay. Patients w

ith em
phy-

sem
atous lung disease are heterogeneous group of patients and their treatm

ent is a real challenge.  
Even though scientific data of com

paring one technique to the other is lim
ited from

 our study, 
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w
e can conclude that in term

s of drain collection, drain presence and length of hospital stay 
VATS perform

s favorably.

L
im

itation
Lim

itation of this study is that it w
as not random

ized double blind study.  The recruitm
ent of 

patients to specific group w
as based on several factors (the size, site, degree of the collapsed 

lung and desm
oplastic range evaluation ).  Sam

ple size is sm
all, but how

ever this study raised 
several questions that need to be answ

ered in larger random
ized studies.
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A
B

sT
r

A
C

T 
A

im
: M

ethicillin resistant staphylococcus aureus (M
R

SA
) is a hazardous and potentially 

life threatening Staphylococcal bacteria, w
hich is know

n for its resistance to essentially all 
beta-lactam

ic antibiotics. Infections w
ith M

R
SA

 can be classified as either hospital acquired or 
com

m
unity associated.  

The aim
 of this study w

as to present the use of oX
iris filter in the C

V
V

H
D

F therapy of 
hospital M

R
SA

 in 72 years old fem
ale patient.

M
aterials and M

ethods: The ability of oX
iris filter is to rem

ove inflam
m

atory m
ediators 

via m
em

brane binding. This is enabled by its A
N

69™
 m

em
brane, w

hich has the ability to 
rem

ove com
pounds by absorption. O

xiris filter for continuous venovenous hem
odiafiltration 

(C
V

V
H

D
F) is used for elim

ination and filtration of large m
olecules in patients on C

V
V

H
D

F. 
This filter can rem

ove different com
pounds, and the sam

e can also filtrate im
m

une com
plexes and 

inflam
m

atory com
ponents. The O

xiris filter is suitable in patients w
ith endocarditis, pancreatitis, 

after transfusion or in septic patients. In addition, high-risk patients are treated w
ith an O

xiris 
filter, in order to prevent potentially bacterial grow

th, and reproduction as w
ell as to disable the 

spreading of the prim
ary infection.

r
esults: In this clinical case, hospital M

R
SA

 found preoperatively in 72 years old patient, 
w

as successfully treated w
ith C

V
V

H
D

F therapy using oX
iris m

em
brane.

C
onclusion: C

V
V

H
D

F therapy w
ith oX

iris m
em

brane can be suggested as therapeutic 
option for hospital M

R
SA

 infections.
K

ey w
ords: C

V
V

H
D

F (C
ontinuous veno-venous hem

odiafiltration), M
R

SA
, O

xiris, pneu-
m

onia, sepsis.
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introduction
Infections w

ith M
R

SA
 can be classified as either hospital acquired or com

m
unity associated. 

H
ospital infections w

ith M
R

SA
 develop usually in patients w

ith w
eakened im

m
unity or pro-

gressed prim
ary disease, or in patients that have been subjected to long term

 hospitalization or 
antibiotic treatm

ent. C
om

m
unity and hospital acquired M

R
SA

s are usually different epidem
io-

logically, phenotypically and genetically. C
om

m
unity acquired M

R
SA

 is m
ore virulent, spreads 

faster, and adapt quicker to the conditions of the host than hospital acquired M
R

SA
.

M
ethicillin resistant staphylococcus aureus (M

R
SA

) is com
m

only inhabited on the skin, in 
the m

ucous m
em

brane of the nose and in clinically healthy people. It can also be classified as 
a transient form

 of bacterial flora of various skin rabbits, carbuncles and furuncles. O
ne in four 

healthy people have the bacteria in their nose or on their skin w
ithout dem

onstrating any sym
p-

tom
s of an active infection. If the bacteria enters a healthy organism

, it can cause an infection 
that is local and is usually expressed as carbuncles, furuncles and cellulite. O

n the other hand, 
serious infections of the heart, lung or bones are observed in im

m
uno-com

prom
ised people.

C
ardiac surgical patients w

ith extracorporeal circulation have an increased risk of dissem
ina-

tion of the otherw
ise norm

al bacterial flora. They also have a change in their im
m

une response and 
thus have an increased tendency to develop m

ore severe clinical signs and sym
ptom

s. Therefore, 
early recognition of system

ic changes, including typical signs and sym
ptom

s observed in cardi-
ac surgery patients during the first 48 – 72 hours after surgery, as w

ell as appropriate response 
w

ith adequate and aggressive therapy is critical. C
ontinuous veno-venous haem

odiafiltration 
(C

V
V

H
D

F) w
ith an O

xiris filter m
ay be a therapeutic option in these urgent cases. 

N
ew

ly introduced Prism
aflex eX

eed system
 has tw

o different options for m
anaging critically 

ill patients, such as septic, or patients already in septic shock. SepteX
™

 and oX
iris™

 are propri-
etary disposable sets, used only in conjunction w

ith the Prism
aflex system

. The base m
em

brane 
com

prising the filter in the oX
iris set is A

N
69™

, w
hich is the m

ost w
idely used C

ontinuous 
renal replacem

ent therapy (C
R

RT) m
em

brane w
ith unique property to rem

ove com
pounds by 

absorption (m
em

brane binding). The ability of oX
iris m

em
brane is to rem

ove inflam
m

atory 
m

ediators via this m
echanism

. Furtherm
ore, due to specific m

odification of the m
em

brane, one 
additional set of m

olecules targeted for absorptive rem
oval is related to endotoxins. These en-

dotoxin fragm
ents act as an inflam

m
atory stim

ulus in m
any septic episodes. Finally, due to the 

increased bleeding risk follow
ing C

R
RT, heparin is im

m
obilized to the blood-contacting surface 

of the oX
iris m

em
brane. 

O
xiris filter for continuous venovenous hem

odiafiltration (C
V

V
H

D
F) is used for elim

ination 
and filtration of large m

olecules in patients on C
V

V
H

D
F. This filter can rem

ove different com
-

pounds, and also can filtrate im
m

une com
plexes and inflam

m
atory com

ponents. The O
xiris filter 

is suitable in patients w
ith endocarditis or if patients are septic. In addition, high-risk patients are 

treated w
ith an O

xiris filter, in order to potentially prevent bacterial grow
th and reproduction, as 

w
ell as to disable the spreading of the prim

ary infection.
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The hypothesis of this study w
as that the C

V
V

H
D

F therapy w
ith O

xiris filter can be used for 
treating hospital M

RSA infections. Consequently, the aim
 of this study is to present a clinical case 

of the use of O
xiris filter during C

V
V

H
D

F therapy of hospital M
R

SA
 detected preoperatively 

in the intra-nasal m
em

brane of 72 years old patient.

C
ase r

eport 
A

 fem
ale seventy-tw

o (72) year old patient w
as adm

itted for surgical treatm
ent of the m

itral 
and tricuspid valve. Patient’s history revealed pneum

onia, w
hich had been treated a year before 

adm
ission. A

t the m
om

ent of hospitalization, patient com
plained w

ith fatigue and heart palpi-
tations as subjective sym

ptom
s. 

Preoperatively, com
prehensive biochem

ical analyses, chest x-rays, m
icrobiological analyses 

and selective coronary angiography of the coronary blood vessels w
ere conducted. H

ow
ever, 

due to acute hem
odynam

ic instability, the patient w
as urgently adm

itted for surgical procedure, 
w

ithout having com
pleted all necessary pre-operative m

icrobiology tests. 
Intra operatively the patient w

as stable and no com
plications w

ere encountered. A
 recon-

struction of the m
itral and tricuspid valves w

ith annuloplasty as w
ell as right atrial resection 

w
ith atrioplasty w

as perform
ed. 

Postoperatively, the patient w
as tim

ely extubated and haem
odynam

ically stable w
ith decent 

blood gas analysis (PaO
2 45H

g Pa C
O

2 95 m
m

H
g), good diuresis (2150 m

l per 24 hours) and 
sufficient peripheral oxygen saturation (SpO

2 98%
) (Table 1). Postoperatively, during the next 

12 hours, the patient destabilized w
ith a decrease in peripheral oxygen saturation, deterioration 

of blood gas analysis and disruption of hem
odynam

ic param
eters. C

linically, dyspnea and tachy-
pnea w

ere evident. B
lood counts and biochem

ical tests w
ere perform

ed along w
ith an X

-ray. 
A

ll param
eters suggested a potentially respiratory system

 infection. M
oreover, m

icrobiological 
analyzes of preoperatively taken sam

ples dem
onstrated the presence of intra-nasal M

R
SA

.
D

ue to the urgency of the case, C
V

V
H

D
F w

ith O
xiris filter w

as indicated. 
D

uring the follow
ing hours, how

ever, respiratory failure deepened requiring intubation and 
m

echanical ventilation. In addition, the patient w
as placed on dialysis for 48 hours. 

C
linical condition im

proved significantly after the first 12 hours. B
oth, biochem

ical param
-

eters (Table 2) and X
-ray finding (Table 3) im

proved. Subsequently, the patient w
as taken off 

of dialysis and w
as extubated.  A

s soon as the condition im
proved the patient w

as transferred 
to the general w

ard. Finally, the patient w
as discharged from

 the hospital in stable condition on 
the 12

th  post-operative day.

C
onclusion

H
aem

ofiltration, especially ultrahem
ofiltration w

ith a large reverse fluid volum
e, has evolved 

rem
arkably from

 an “experim
ent” to a standard and highly efficient life-saving procedure used 

for the prevention and treatm
ent of various infective conditions including, but not lim

ited to 
sepsis and septic shock.

Table 1. Blood gas analysis

pH
PO

2
PC

O
2

H
C

O
3

SpO
2

N
a

K
G

lycaem
ia

Lactate
B

E
M

.V.

B
efore 

operation 
7,4

43
88

26
94

142
3,8

5,2
1,03

1,6
N

o

Intra
operation 

7,49
30

199
22

98
136

3,21
4,5

0,8
-0,1

Yes

D
ay of 

operation 
7,2

36
150

17,4
97

143
3,8

12,7
2,93

-8,4
N

o

First day
7,32

44
95

22
96

148
4.0

11.4
4.8

-3.4
N

o

Second day
7,49

31
52

23
88

143
4,2

11,2
6.3

0
N

o

Third day
7,39

32
161

19
98

139
4,2

9,1
1,5

-4,7
Yes

Fifth day  
7,43

37
82

24
94

137
3,86

6
0,4

0,8
N

o

Table 2. Laboratory analyses

D
ate

17.03.2017
22.03.2017

23.03.2017
24.03.2017

26.03.2017
31.03.2017

W
hite blood cells 

4,99
16,9

17,33
17,65

8,18
9,74

C
R

P – C
 reactive 

protein 
183

72
35

Procalcitonin 
1,46

0,23

C
reatinin 

62
62

61
37,9

57

U
rea

5
4,2

6,7
3,3

4,2

Table 3. X-ray of lungs
D

ate
X

 – ray finding
X

 – ray picture

20.03.2017
The lungs are w

ithout X
-ray signs of 

pathological parenchym
al consoli-

dation. 
C

osto-phrenic sinuses are free of 
fluid.

APPLYIN
G

 CVVH
D

F TH
ERAPY U

SIN
G

 AN
 “O

XIRIS FILTER” AFTER CARD
IAC SU

RG
ERY IN

 PATIEN
TS W

ITH
 …

 



|  38  |
N

um
ber 3. D

ecem
ber 2017  |  39  | 

M
acedonian Journal of Anaesthesia

23.03.2017
m

orning
Pulm

onary edem
a bilaterally in the 

lung parenchym
a. 

Left in the low
er lobe is a reduced 

lung transparency w
ith suspicion of 

inflam
m

atory infiltration. 
Pleural effusions are seen bilaterally 
in the costophrenic sinuses.

23.03.2017
afternoon

C
ondition after sternotom

y m
edian, 

w
ith visible 8 intact w

ires. 
C

onstant lung changes, w
ith patho-

logical parenchym
al consolidation 

right in the upper and low
er lungs 

and left in the m
iddle and basal lung 

parts, w
ith shaded tw

o C
F sinuses, 

and there is no exclusion of a sm
all 

pleural effusion in the sam
e.

24.03.2017
C

onstant lung changes, w
ith patho-

logical parenchym
al consolidation 

to the right in the upper and low
er 

lungs, left in the m
iddle and basal 

lung parts m
ost suited for inflam

m
a-

tion 
A

 sm
all pleural effusion left.

27.03.2017
C

ondition after sternotom
y, w

ith 
visible 8 intact w

ires. 
The lungs are w

ith steady changes in 
the m

iddle and basal sides bilater-
ally, w

ith pathological parenchym
al 

consolidation left basally, as w
ell as 

shaded C
F sinus on the sam

e side of 
the present pleural effusion. 
The right C

F sinus is free.
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A
ll clinicians m

ust be aw
are that m

alignant tum
ors in the oro-facial region m

ay be the 
first evidence of the dissem

ination of an unknow
n tum

or from
 different prim

ary site.  Thyroid 
m

alignancy are reported to represent only 2%
 of facial sceleton m

etastases and 4.2-6.1 %
 of 

all jaw
 m

etastases, therefore m
etastases in the oro-facial region m

ay be indications of thyroid 
cancer in the background [1,2]. W

e present a rare, but educational case in revealing, evaluation 
and treatm

ent of follicular thyroid carcinom
a presented w

ith orofacial m
etastases. A

s to our 
know

ledge this is the first reported case from
 M

acedonia.
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introduction
A

ll clinicians m
ust be aw

are that m
alignant tum

ors in the oro-facial region m
ay be the first evi-

dence of the dissem
ination of an unknow

n tum
or from

 different prim
ary site. O

ro-m
axilofacial 

m
alignancies present 1%

 of the w
hole m

etastatic sites of different m
alignacies and the m

ostly 
com

m
on involve m

etastases orginating from
 breast and lung carcinom

a [1].
O

n the other hand, thyroid m
alignancy are reported to represents only 2%

 of facial sceleton 
m

etastases and 4.2-6.1 %
 of all jaw

 m
etastases, therefore m

etastases in the oro-facial region m
ay 

be indications of thyroid cancer in the background[2,3].  
O

verall in M
acedonia, incidence of thyroid carcinom

a according to the European C
ancer 

O
bservatory EC

O
 report is 44 cases per 100000 population [4]. N

o further data is presented of 
w

hich type of thyroid carcinom
a is the m

ost frequent in M
acedonia, but global observatories 

refer that the follicular thyroid carcinom
a is the second m

ost frequent type w
orldw

ide (15-20%
), 

right after the papillary carcinom
a (60%

) [4].
Prim

ary presentation of follicular thyroid carcinom
a w

ith m
etastases in the oro-facial region 

is extrem
ely rare. Varadarajan et al.  has done a system

atic review
 of 41 oro-facial m

etastatic 
case reports and his data confirm

ed that follicular thyroid carcinom
a w

as found to be present in 
21 cases [5]. W

e present a challenging diagnostic case of oro-m
axillo-facial m

alignancy due to 
follicular thyroid carcinom

a. To our know
ledge this is the first case reported from

 M
acedonia.

 C
ase r

eport
In D

ecem
ber 2016,  a 67 aged patient w

as addm
itted to the U

niversity C
linic for M

axillo-facial 
Surgery due to severe pain in the low

er jaw
 area (potentiated w

ith m
outh opening and sw

allow
ing), 

a visible sw
elling of the face, retro-auricular tum

or m
ass (palpably not painful) and severe sw

ell-
ing behind the right m

olar. A
nam

nestically, patient had reduced appetite for several m
onths, had 

difficulty in sw
allow

ing, w
as a sm

oker, had regulated hypertension and regulated diabetes type I.
 C

om
puted tom

ography (C
T) of the head show

ed destructive lesion of the m
andibula and 

sw
eling of the right parotid gland, after w

hat fine needle aspiration and incisional biopsy w
as done. 

O
btained biopsy results pointed to m

alignant tum
or in the right parotide gland and at the ram

us 
of the m

andibula and total extirpation  of the right parotid gland and partial m
andibular resection 

at the level of the ram
us

 w
as done

. The dissected m
aterial patho-histological analyses (m

alignant 
epithelial neoplasm

 w
ith predom

inantly follicular reorganized architectural arrangem
ent w

ith vas-
cular invasion) and im

m
unohistochem

ically differentiation [thyroid transcription factor 1(TTF1) 
(+), thyroglobulin (+), chrom

ogranin (w
eak positivity), cytokeratin19 (C

K
19) (focal positivity)] 

pointed to assum
ption that m

etastatic follicular carcinom
a of the thyroid gland w

as the diagnosis.
Subsequently,  after several w

eeks patient w
as addm

ited to the  C
linic for  Thoracic Surgery 

for further treatm
ent. A

t adm
ission, based on the C

T scan of the neck and chest (Im
ages 1, 2, 

3) indication for total thyroidectom
y w

as established (due to suspection and w
orking diagnoses 

for thyroid carcinom
a).

I
m

a
g
e
 1: Show

s no significant deviation of the thyroid gland and isthm
us. 

The right lobe of the thyroid gland. The chest C
T w

ithout deviations. 

I
m

a
g
e
s
 2

 a
n

d
 3

: show
 increased right lobe of the thyroid gland, w

ith peripheral calcifications, 
a non-hom

ogeneous, hypodense zone is detected (relatively dem
arcated from

 the environm
ent) 

and m
ore pronounced hypodense zones are seen in the surrounding parties.

The patient underw
ent total thyroidectom

y in general endotracheal anesthesia. Standardized 
thyroidectom

y procedure through 5 cm
 incision in the low

er neck w
as done and tw

o drains w
ere 

O
RO

-M
AXILO

FACIAL M
ETASTASES- REAR PRESEN

TATIO
N

 O
F TH

YRO
ID

 FO
LLICU

LAR CARCIN
O

M
A
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placed. Surgical m
aterial (right lobe, left lobe and isthm

us) w
ere sent for patohisthological ana-

lyzes. N
o perioperative and postoperative com

plications occurred and the patient w
as discharged 

on the seventh postoperative day.
Postoperative pathohistological results identified enlarged right lobe (5x3x3) and hom

ogenous 
left lobe, m

acroscopically. O
n the other hand, m

icroscopically the sam
ples from

 the left lobe w
ere 

identified as norm
al thyroid tissue w

ith coloid folicular cells, w
hile as the sam

ples of the right 
lobe w

ere identified w
ell-differentiated follicular type of thyroid carcinom

a w
ith m

alignant cells 
present (encapsulated and invades of the capsule w

ith blood vessels). Im
m

unohistochem
ical, m

a-
lignant cells for Cytokeratin19 and Calcitonin w

ere negative (-). A
ccording to the histopathological 

findings in the right lobe of the thyroid gland, a III stage (pT3;pN
0;pM

x:G
1)  folicular type of 

thyroid carcinom
a w

as confirm
ed, w

hich additionally confirm
ed our clinical and w

orking diagnose.
Postoperatively in addition to the surgery, the patient w

as sent to the Institute of 
Pathophysiology, in order to decide on further treatm

ent w
ith radioactive iodine.

D
iscussion

C
ytological recognition of thyroid gland m

etastases at various places in the body can be a diag-
nostically and clinical problem

. M
etastases originating from

 thyroid carcinom
a in the oro-facial 

region, in the w
orld literature is reported in only 41 case reports. O

ut of this 41 case reports in 
half of them

 (21 cases), follicular thyroid carcinom
a w

as confirm
ed to be the underlying type 

for orofacial m
alignancy [5]. 

W
e presented a case of follicular thyroid carcinom

a w
ith prim

ary diagnosed dysphagia, face 
sw

elling, m
olar sw

elling and invasion of m
andibular and parotid gland. Literature reports that 

41 %
 of the facial skeleton m

etastasis in thyroid cancer occur in m
andibula and m

ajority of this 
tum

ors are presented w
ith sw

elling and osteolytic lesion as it w
as the case in our patient [2,3]. 

K
anchan P. A

t al. com
pared the incidence of m

andibula versus m
axila invasion and confirm

ed that 
the m

andible is m
ore com

m
only affected than m

axilla w
ith prem

olar or m
olar sw

elling present. 
Even tough, follicular carcinom

a is unifocal, rarely displays lym
phogenic m

etastases and is 
slow

est grow
th type (in term

s of m
alignancies in hum

ans), A
ntunes A

A
 et al [7]. and Lavanya C

 
et al [8].  are discussing that m

etastatic lesions in these patients are follow
ed by rapid intraoral 

and extra oral sw
elling associated w

ith pain granulation like tum
ors, fractures and disturbed 

m
astication and sw

allow
ing. A

ccording to these authors, our patient had the typical sym
ptom

s 
that are sim

ilar to their case reports. A
s addition, our patient had firstly diagnosed invasion and 

destruction of ram
us m

andible w
hich m

ight be talking of m
ore progressiveness and invasion at 

this particular patient. This is com
pletely opposite to the literature facts that  are displaying a 

higher propensity for m
etastases in the m

andible’s body com
pared to ram

us. [6]
R

arity of our case w
as also presented in the parotid gland involvem

ent w
hich is exception 

and only described in one m
ore case report from

 England. [9]

The com
plexity of our case interferes w

ith the treatm
ent option. In particular, in our case, 

our patient w
as subjected to surgery, w

here total thyroidectom
y w

as m
ade after previous total 

parotidectom
y and partial resection of the m

andibla. In addition to the surgery, post-operatively 
the patient w

as sent to the Institute of Pathophysiology for possible radiotherapy w
ith radioactive 

iodine (I-131) and is set to standard postoperative m
onitoring.

Literature is deciseve that  all sceleton and orofacial m
etastases should be treated by surgical 

resection (as in our case), but the finding and resolving of the prim
ary carcinom

a is essential 
[2,3,4]. Faster evaluation and faster approach to optim

al therapy for differentiated follicular 
thyroid carcinom

a (total thyroidectom
y and radiotherapy) or as som

e suggested both of them
 in 

com
bination w

ith chem
otherapy, have better outcom

e in these patients. H
ow

ever as in our case, 
the treatm

ent plan should be form
ulated w

ith a m
ultidisciplinary team

 that included surgery, 
radiology, oncology, pathophysiology.

C
onclusion 

Follicular thyroid carcinom
a is a w

ell-differentiated tum
or that originates from

 horm
one-produc-

ing follicular cells. M
etastases from

 follicular thyroid carcinom
a can be present for years w

ithout 
giving specific clinical sym

ptom
s and signs. Every clinitian m

ust reconsider that oro-facial region 
m

etastases m
ay be indication of thyroid cancer in the background. 
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А
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T
M

ost of the patients scheduled for non-cardiac surgery have one or m
ore com

orbidities 
w

hich are treated w
ith certain m

edical therapy. It is not alw
ays clear w

hether to continue, stop 
or change this therapy during the perioperative period.

2014 European Society of C
ardiology (ESC

) and the European Society of A
nesthesiology 

(ESA
) guidelines on cardiovascular assessm

ent and m
anagem

ent in noncardiac surgery cam
e to 

the scene. In the sam
e year, 2014 A

m
erican C

ollege of C
ardiology (A

C
C

) and A
m

erican H
eart 

A
ssociation (A

H
A

) G
uidelines on perioperative cardiovascular evaluation and m

anagem
ent of 

patients undergoing noncardiac surgery w
ere issued, and they also represent the official position 

of these societies.
The aim

 of this article is to com
pare and find the sim

ilarities and the differences betw
een 

the tw
o guidelines concerning perioperative m

edical therapy.
K

ey w
ords: anesthesia, guidelines, non cardiac surgery, perioperative m

edical therapy 

C
o

r
e
s
p

o
n

d
in

g
 a

u
th

o
r
: Liljana M

alinovska-Nikolovska, St. Stokholm
ska no.12, 1000 Skopje, 

M
acedonia., +

+
38975273409., liljanam

alinovska@
yahoo.com

introduction
G

uidelines sum
m

arize and evaluate all available evidence, at the tim
e of the w

riting process, 
on a particular issue in order to assist health professionals in selecting the best m

anagem
ent for 

each patient, taking into account the im
pact on the outcom

e, as w
ell as the risk benefit ratio of 

the particular diagnostic or therapeutic m
eans.  

2014 European Society of C
ardiology (ESC

) and the European Society of A
nesthesiology 

(ESA
) guidelines on cardiovascular assessm

ent and m
anagem

ent in non-cardiac surgery, rep-
resents the official position of these tw

o societies on the given topic.(1) In the sam
e year, 2014, 

A
m

erican C
ollege of C

ardiology (A
C

C
) and A

m
erican H

eart A
ssociation (A

H
A

) issued their 
G

uidelines on perioperative cardiovascular evaluation and m
anagem

ent of patients undergoing 
non-cardiac surgery and they also represent the official position of these societies.(2)

The m
ajor goal of these G

uidelines is to provide a step-by-step guidance for clinicians 
m

anaging cardiac patients undergoing noncardiac surgery. So, these tw
o guidelines focus on 

the cardiovascular m
anagem

ent of patients in w
hom

 heart disease is a potential source of com
-

plications during non-cardiac surgery.
Part of the guidelines is the perioperative m

edical therapy incorporated in the risk reduction 
strategies - pharm

acological (ESC
&

ESA
) or recom

m
endations for perioperative therapy (A

C
C

 
&

 A
H

A
). In 2016 tw

o editorials
 w

ere issued on com
parison of these guidelines, but perioperative 

therapy w
as not analyzed. (3, 4)

H
ereby, the tw

o guidelines are presented and the com
parison for each group of drugs is given.

B
eta-B

locker therapy
Table 1.  Recom

m
endations for beta blocker therapy of ESC

&
ESA

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

Peri-operative continuation of beta blockers is recom
m

ended in patients cur-
rently receiving this m

edication
I

B

Pre-operative initiation of beta blockers m
ay be considered in patients sched-

uled for high-risk surgery and w
ho have 2 clinical risk factors from

 the R
C

R
I 

or A
SA

 status 3.
IIb

B

Pre-operative initiation of beta blockers m
ay be considered in patients w

ho 
have know

n IH
D

 or m
yocardial ischaem

ia. a
IIb

B

W
hen oral beta-blockade is initiated in patients w

ho undergo non-cardiac sur-
gery, the use of atenolol or bisoprolol as the first choice m

ay be considered.
IIb

B

Initiation of peri-operative highdose beta-blockers w
ithout titration is not 

recom
m

ended.
III

B

Pre-operative initiation of beta blockers is not recom
m

ended in patients 
scheduled for low

-risk surgery
III

B

RC
RI - revised cardiac risk index; ASA- Am

erican Society of Anesthesiologists; IH
D

 - ischem
ic heart disease. a 

Treatm
ent should ideally be initiated betw

een 30 days and (at least) 2 days before surgery, starting at a low
 dose, 

and should be continued post-operatively. The target is a resting heart rate 60–70 bpm
 and systolic blood pres-

sure>
100 m

m
 H

g.
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Table 2. Recom
m

endations for beta blocker therapy of AC
C

&
AH

A

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

C
ontinue beta blockers in patients w

ho are on beta blockers chronically
I

B
G

uide m
anagem

ent of beta blockers after surgery by clinical circum
stances

IIa
B

In patients w
ith interm

ediate- or high-risk m
yocardial ischem

ia noted in 
preoperative tests, it m

ay be reasonable to begin beta blockers
IIb

B

In patients w
ith ≥ 3 R

C
R

I factors, it m
ay be reasonable to begin beta 

blockers before surgery
IIb

B

Initiating beta blockers in the perioperative setting as an approach to 
reduce perioperative risk is of uncertain benefit in those w

ith a long-term
 

indication, but no other R
C

R
I risk factors

IIb
B

It m
ay be reasonable to begin perioperative beta blockers long enough in 

advance to assess safety and tolerability, preferably >1 d before surgery
IIb

B

B
eta-blocker therapy should not be started on the day of surgery

III: harm
B

RC
RI, Revised C

ardiac Risk Index;

Table 3. Lee’s Revised C
ardiac Risk Index (RC

RI) (5)
• H

istory of ischem
ic heart disease

• H
istory of congestive heart failure

• H
istory of cerebrovascular disease ( stroke or TIA

)
• C

hronic kidney disease (creatinine > 170 m
m

ol/L)
• D

iabetes m
ellitus requiring insulin

W
hen the com

parison and com
bination of the tw

o guidelines is m
ade, the results w

ill be 
follow

ing:
1. 

The tw
o guidelines agree that perioperative continuation of beta blockers is recom

m
ended 

in patients currently receiving this m
edication.

2. 
Preoperative initiation of beta blockers
ESC

/ESA
 guidelines recom

m
end starting a preoperative beta blocker therapy in:

• C
om

bination of high risk surgery and ≥  2 R
C

R
I factors or A

SA
 III

• K
now

n IH
D

 or m
yocardial ischem

ia.
A

C
C

/A
H

A
 guidelines recom

m
end starting a preoperative beta blocker therapy in:

• Interm
ediate or high risk m

yocardial ischem
ia noted in preoperative tests

• In patients  w
ith ≥ 3 R

C
R

I factors.
3. 

W
hen not to initiate:

• Low
 risk surgery (ESC

/ESA
)

• Patients w
ithout R

C
R

I risk factors (A
C

C
/A

H
A

).
4. 

Tim
ing of initiation and choice of drugs:

• N
ot on day of surgery (A

C
C

/A
H

A
)

• 2-7 days ideally (A
C

C
/A

H
A

)
• N

ot high dose w
ithout titration, till heart rate of 60-70 bpm

 w
ith systolic blood pressure 

>100m
m

H
g (ESC

/ESA
)

• A
tenolol or bisoprolol (ESC

/ESA
)

• G
uide beta blockers according to circum

stances after surgery (hypovolem
ia, pain, blood 

loss, infection) A
C

C
/A

H
A

Table 4. Surgical risk estim
ation according to the type of surgery or intervention

Low
 risk: <1%

Interm
ediate risk: 1-5%

H
igh risk: >5%

Superficial surgery
C

arotid endarterectom
y

Em
ergency m

ajor surgery

Endoscopic procedures
H

ead and neck surgery
A

ortic or other m
ajor vascular surgery

Eye surgery
Intraabdom

inal surgery
Pulm

onary or liver transplant

B
reast surgery

O
rthopedic surgery

D
uodeno-pancreatic surgery

G
ynecology m

inor
Prostate surgery

Total cystectom
y

O
rthopedic m

inor 
(m

eniscectom
y)

Thoracic surgery
Pneum

onectom
y

U
rology ( transurethral 

operations)
R

enal transplant
O

peration w
ith large fluid shifts or blood loss

Adapted from
 G

lance et al 6

statin therapy
3-H

ydroxy-3-m
ethylglutaryl coenzym

e A
 reductase inhibitors (statins) are w

idely prescribed in 
patients w

ith or at risk of IH
D

. Patients w
ith non-coronary atherosclerosis (carotid, peripheral, 

aortic, renal) should receive statin therapy for secondary prevention, irrespective of non-cardiac 
surgery. Statins also induce coronary plaque stabilization through pleiotropic effects, w

hich m
ay 

prevent plaque rupture and subsequent m
yocardial infarction in the perioperative period.

Table 5. Recom
m

endations for statins therapy of ESC
&

ESA

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

Peri-operative continuation of statins is recom
m

ended, favoring statins w
ith a 

long half-life or extended-release form
ulation

I
C

Pre-operative initiation of statin therapy should be considered in patients 
undergoing vascular surgery, ideally at least 2 w

eeks before surgery
IIa

B

Table 6. Recom
m

endations for statins therapy of AC
C

&
AH

A
R

ecom
m

endations
C

lass of 
recom

m
endation

Level of 
evidence

Statins should be continued in patients currently taking statins and scheduled 
for noncardiac surgery

I
B

Perioperative initiation of statins use is reasonable in patients undergoing 
vascular surgery

IIa
B

Perioperative initiation of statins m
ay be considered in patients w

ith clinical 
indications according to G

D
M

T w
ho are undergoing elevated-risk procedures

IIb
C

G
D

M
T- guide directed m

edical therapy

A
ccording to current guidelines, m

ost patients w
ith peripheral artery disease (PA

D
) should 

receive statins. If they have to undergo open vascular surgery or endovascular intervention, 
statins should be continued afterw

ards. In patients not previously treated, statins should ideally 
be initiated at least 2 w

eeks before intervention for m
axim

al plaque-stabilizing effects and con-
tinued for at least 1 m

onth after surgery. A
ccording to ESC/ESA guidelines in patients undergoing 

G
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non-vascular surgery, there is no evidence to support pre-operative statin treatm
ent if there is no 

other indication. The recom
m

endations of A
C

C
&

A
H

A
 include other elevated procedures in the 

guidelines of perioperative initiation of statin therapy.

A
ngiotensin-converting enzym

e inhibitors (A
C

E
is) and angiotensin-receptor 

blockers (A
r

B
s)

Table 7. Recom
m

endations for AC
EIs and ARBs of ESC

&
ESA

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

C
ontinuation of A

C
EIs or A

R
B

s, under close m
onitoring, should be consid-

ered during non-cardiac surgery in stable patients w
ith heart failure and LV

 
systolic dysfunction.

IIa
C

Initiation of A
C

EIs or A
R

B
s should be considered at least 1 w

eek before sur-
gery in cardiac-stable patients w

ith heart failure and LV
 systolic dysfunction.

IIa
C

Transient discontinuation of A
C

EIs or A
R

B
s before non-cardiac surgery in 

hypertensive patients should be considered.
IIa

C

AC
EIs - angiotensin converting enzym

e inhibitors; ARBs - angiotensin receptor blockers; LV - left ventricular. \

Table 8. Recom
m

endations for AC
EIs and ARBs of AC

C
/AH

A

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

C
ontinuation of A

C
EIs or A

R
B

s, perioperativеly is reasonable.
IIa

B
If A

C
EIs or A

R
B

s are held before surgery, it is reasonable to restart as soon as 
clinically feasible postoperatively

IIa
C

AC
EIs - angiotensin converting enzym

e inhibitors; ARBs - angiotensin receptor blockers.

There is a difference betw
een the tw

o guidelines concerning the use of angiotensin-converting 
enzym

e inhibitors (A
C

EIs) and angiotensin-receptor blockers (A
R

B
s).

The recom
m

endations of ESC
&

ESA
 m

ake a distinction betw
een the use of A

C
EIs or A

R
B

s 
in LV

 dysfunction w
here these drugs should be continued and the use of A

C
EIs and A

R
B

 for 
treatm

ent of hypertension, w
here they should be held before surgery. Perioperative use of A

C
EIs 

or A
R

B
s carries a risk of severe hypotension under anesthesia, in particular follow

ing induction 
and concom

itant beta blocker use. H
ypotension is less frequent w

hen A
C

EIs are discontinued the 
day before surgery. A

lthough this rem
ains debatable, A

C
EIs w

ithdraw
al should be considered 24 

hours before surgery w
hen they are prescribed for hypertension. They should be resum

ed after 
surgery as soon as blood volum

e and pressure are stable. The risk of hypotension is at least as 
high w

ith A
R

B
s as w

ith A
C

EIs, and the response to vasopressors m
ay be im

paired. In patients 
w

ith LV
 systolic dysfunction, w

ho are in stable clinical condition, it seem
s reasonable to continue 

treatm
ent w

ith A
C

EIs under close m
onitoring during the perioperative period. W

hen LV
 dys-

function is discovered during pre-operative evaluation in untreated patients in a stable condition, 
surgery should be postponed if possible, in order to allow

 for diagnosis of the underlying cause 
and the introduction of A

C
EIs and beta-blockers.

The recom
m

endations of A
C

C
/A

H
A

 do not include w
ithholding A

C
EIs or A

R
B

s in certain 
circum

stances, because the studies they analyzed show
ed a greater deal of hypotension in patients 

using these m
edicines perioperativly, but they say that this did not m

ake a difference in 30 day 
m

ortality. They find a greater danger if the A
C

EIs or A
R

B
s are stopped before surgery and they 

are not continued afterw
ards. 

C
alcium

 C
hannel B

lockers
B

oth guidelines analyzed the sam
e 11 random

ized trials w
ith 1007 patients. The relevance of 

the random
ized trials assessing the perioperative effect of calcium

 channel blockers is lim
ited 

by their sm
all size, lack of risk stratification, and the absence of system

atic reporting of cardiac 
death and m

yocardial infarction. That is w
hy official recom

m
endations w

ere not m
ade. B

ut the 
analyzed studies show

ed the follow
ing:

• In all patients w
ho underw

ent non-cardiac surgery under calcium
 channel blocker treat-

m
ent, there w

as a significant reduction in the num
ber of episodes of m

yocardial ischem
ia 

and supraventricular tachycardia, 
• Subgroup analyses favored diltiazem

.
• D

ihydropyridine (nifedipine) use w
as independently associated to increased incidence of 

perioperative m
ortality,

• H
eart rate-reducing calcium

 channel blockers are not indicated in patients w
ith heart 

failure and systolic dysfunction, because of their substantial negative inotropic effects 
w

hich m
ay precipitate or w

orsen heart failure in patients w
ith depressed ejection fraction 

and clinical heart failure,
• C

alcium
 channel blockers should be continued during non-cardiac surgery in patients 

w
ith vasospastic angina.

A
lpha-2 A

gonists
A

lpha 2 receptor agonists reduce post-ganglionic noradrenaline output and therefore reduce the 
catecholam

ine during surgery. B
ut, the international, large m

ulticenter, blinded PO
ISE-2 study 

show
ed that clonidine did not reduce the rate of death or nonfatal M

I. C
lonidine did increase the 

rate of nonfatal cardiac arrests and clinically im
portant hypotension. ESC

&
ESA

 did not m
ake 

an official recom
m

endation, but A
C

C
/A

H
A

 did. 

Table 9. Recom
m

endations of AC
C

/AH
A

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

A
lpha-2 agonists for prevention of cardiac events are not recom

m
ended in 

patients w
ho are undergoing noncardiac surgery

III no benefit
B
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D
iuretics

D
iuretics are addressed only in the ESC

&
ESA

 G
uidelines, but official recom

m
endations are not 

m
ade. D

iuretics are frequently used in patients w
ith hypertension or heart failure. In general, 

diuretics for hypertension should be continued to the day of surgery and resum
ed orally w

hen 
possible. If blood pressure reduction is required before oral therapy can be continued, other an-
tihypertensive agents m

ay be considered. In heart failure, dosage increase should be considered 
if sym

ptom
s or signs of fluid retention are present. D

osage reduction should be considered in 
patients w

ith hypovolem
ia, hypotension, or electrolyte disturbances. In general, diuretic treatm

ent, 
if necessary to control heart failure, should be continued to the day of surgery and resum

ed orally 
w

hen possible. In the perioperative period, volum
e status in patients w

ith heart failure should 
be m

onitored carefully and optim
ized by loop diuretics or fluids. The possibility of electrolyte 

disturbance should be considered in any patient receiving diuretics.

A
ntiplatelet A

gents
There are tw

o dilem
m

as concerning dual antiplatelet therapy (D
A

PT) and surgery. The first ques-
tion is w

hether to proceed w
ith the operation or w

ait until the full course of D
A

PT is finished. 
A

nd the second question com
es up if w

e decide to proceed w
ith the operation. The question is 

w
hether to stop D

A
PT or continue perioperativly.

The answ
er to the first question is the recom

m
endations on the tim

ing of noncardiac surgery 
in cardiac stable/asym

ptom
atic patients w

ith previous revascularization.

Table 10. Recom
m

endations of ESC
&

ESA

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

It is recom
m

ended that, except for high-risk patients, asym
ptom

atic
patients w

ho have undergone C
A

B
G

 in the past 6 years to be sent for non-ur-
gent, non-cardiac surgery w

ithout angiographic evaluation. a
I

B

C
onsideration should be given to perform

ing non-urgent, non-cardiac surgery 
in patients w

ith recent B
M

S im
plantation after a m

inim
um

 of 4 w
eeks and 

ideally 3 m
onths follow

ing the intervention. a
IIa

B

C
onsideration should be given to perform

ing non-urgent, non-cardiac surgery 
in patients w

ho have recent D
ES im

plantation no sooner than 12 m
onths 

follow
ing the intervention. This delay m

ay be reduced to 6 m
onths for the 

new
 generation D

ES. a

IIa
B

In patients w
ho have had recent balloon angioplasty, surgeons should consid-

er postponing non-cardiac surgery until at least 2 w
eeks after the intervention.

IIa
B

BM
S - bare-m

etal stent; C
ABG

 - coronary artery bypass graft surgery; D
ES - drug-eluting stent. a Aspirin to be 

continued throughout perioperative period.

figure 1.   Algorithm
 for Antiplatelet m

anagem
ent in patients w

ith PC
I and noncardiac surgery in AC

C
/AH

A 
G

uidelines

The second recom
m

endations are intended to answ
er the second question: W

hat to do w
ith 

the D
A

PT if w
e decide to proceed w

ith the operation?

Table 11. Recom
m

endations of ESC
&

ESA

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

It is recom
m

ended that A
spirin to be continued for 4 w

eeks after B
M

S im
plantation 

and for 3–12 m
onths after D

ES im
plantation, unless the risk of life-threatening 

surgical bleeding on A
spirin is unacceptably high.

I
C

C
ontinuation of A

spirin, in patients previously thus treated, m
ay be considered 

in the perioperative period, and should be based on an individual decision that 
depends on the perioperative bleeding risk, w

eighed against the risk of throm
botic 

com
plications.

IIa
B

D
iscontinuation of A

spirin therapy, in patients previously treated w
ith it, should 

be considered in those in w
hom

 hem
ostasis is anticipated to be difficult to control 

during surgery. B
IIa

B

C
ontinuation of P2Y

12 inhibitor treatm
ent should be considered for 4 w

eeks after 
B

M
S im

plantation and for 3–12 m
onths after D

ES im
plantation, unless the risk of 

life-threatening surgical bleeding on this agent is unacceptably high.
IIa

C

In patients treated w
ith P2Y

12 inhibitors, w
ho need to undergo surgery, postponing 

surgery for at least 5 days after cessation of ticagrelor and clopidogreland for 7 
days in the case of prasugrel if clinically feasible, should be considered unless the 
patient is at high risk of an ischem

ic event.

IIa
C
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Table 12/ Recom
m

endations of AC
C

&
AH

A

R
ecom

m
endations

C
lass of 

recom
m

endation
Level of 
evidence

In patients undergoing urgent noncardiac surgery during the first 4 to 6 w
eeks after 

B
M

S or D
ES im

plantation, D
A

PT should be continued unless the relative risk of 
bleeding outw

eighs the benefit of the prevention of stent throm
bosis.

I
C

In patients w
ho have received coronary stents and m

ust undergo surgical pro-
cedures that m

andate the discontinuation of P2Y
12 platelet receptor–inhibitor 

therapy, it is recom
m

ended that A
spirin to be continued if possible and the P2Y

12 
platelet receptor–inhibitor to be restarted as soon as possible after surgery.

I
C

M
anagem

ent of the perioperative antiplatelet therapy should be determ
ined by a 

consensus of the surgeon, anesthesiologist, cardiologist, and patient, w
ho should 

w
eigh the relative risk of bleeding w

ith that of stent throm
bosis.

I
C

In patients undergoing nonem
ergency/nonurgent noncardiac surgery w

ho have not 
had previous coronary stenting, it m

ay be reasonable to continue A
spirin w

hen the 
risk of potential increased cardiac events outw

eighs the risk of increased bleeding.
IIb

B

Initiation or continuation of A
spirin is not beneficial in patients undergoing elective 

noncardiac noncarotid surgery w
ho have not had previous coronary stenting.

III no benefit
C

The sum
m

ary of the tw
o guidelines is that they both prom

ote the sam
e recom

m
endations:

1. 
For the patients w

ith a coronary stent, the dual antiplatelet therapy should be continued 
for 4 w

eeks for bare m
etal stents (B

M
S) and 3-12 m

onths for drug eluting stents (D
ES) 

and 1 year for a patients after acute coronary syndrom
e, irrespective of revascularization 

strategy, unless the risk of life-threatening surgical bleeding on these agents is unaccept-
ably high. If w

e discontinue P2Y
12 platelet receptor–inhibitor therapy, it is recom

m
ended 

that A
spirin to be continued unless the risk of life-threatening surgical bleeding on this 

agent is unacceptably high. The P2Y
12 platelet receptor - inhibitor should be restarted 

as soon as possible after surgery, possibly in the first 48 hours.
2. 

For the patients that take A
spirin, but do not have a stent, should continue A

spirin w
hen 

the risk of potential increased cardiac events outw
eighs the risk of increased bleeding. 

D
o not initiate or continue A

spirin if hem
ostasis is difficult to control. For patients un-

dergoing spinal surgery or certain neurosurgical or ophthalm
ological operations, it is 

recom
m

ended that A
spirin to be discontinued for at least seven days.

v
itam

in K
 A

ntagonists
B

oth guidelines did not m
ake official recom

m
endations concerning vitam

in K
 antagonists, but 

they both agree that the benefit of anticoagulants m
ust be w

eighed w
ith the risk of bleeding on a 

case by case basis. Patients treated w
ith oral anticoagulant therapy using vitam

in K
 antagonists 

(V
K

A
s) are subject to increased risk of peri- and post-procedural bleeding. If the international 

norm
alized ratio (IN

R
) is ≤1.5, surgery can be perform

ed safely; how
ever, in anticoagulated 

patients w
ith a high risk of throm

bo-em
bolism

,for exam
ple, patients w

ith:
• A

F w
ith a [C

ardiac failure, H
ypertension, A

ge ≥75, D
iabetes, Stroke – Vascular disease,

• A
ge 65–74 and Sex category (Fem

ale) score of ≥4] or

• m
echanical prosthetic heart valves, new

ly inserted biological prosthetic heart valves, or
• m

itral valvular repair (w
ithin the past 3 m

onths) or
• recent venous throm

bo-em
bolism

 (w
ithin 3 m

onths) or
• throm

bophilia,
discontinuation of V

K
A

s is hazardous and these patients w
ill need bridging therapy w

ith unfrac-
tionated heparin (U

FH
) or therapeutic-dose LM

W
H

. In general, there is better evidence for the 
efficacy and safety of LM

W
H

, in com
parison to U

FH
, in bridging to surgery. LM

W
H

 is usually 
adm

inistered subcutaneously and w
eight-adjusted for once- or tw

ice-daily adm
inistration w

ithout 
laboratory m

onitoring. In patients w
ith a high throm

bo-em
bolic risk, therapeutic doses of LM

W
H

 
tw

ice daily are recom
m

ended, and prophylactic once-daily doses in low
-risk patients. The last 

dose of LM
W

H
 should be adm

inistered no later than 12 hours before the procedure. Further 
adjustm

ent of dose is necessary in patients w
ith m

oderate-to-high kidney function im
pairm

ent. It 
is recom

m
ended V

K
A

 treatm
ent to be stopped 3 - 5 days before surgery (depending on the type 

of V
K

A
), w

ith daily IN
R

 m
easurem

ents, until ≤1.5 is reached, and LM
W

H
 or U

FH
 therapy to 

be started one day after discontinuation of V
K

A
 or later, as soon as the IN

R
 is ,2.0.

 In patients w
ith m

echanical prosthetic heart valves, the evidence in favor of intravenous U
FH

 
is m

ore solid; thus in som
e centers these patients are hospitalized and treated w

ith U
FH

 until four 
hours before surgery, and treatm

ent w
ith U

FH
 is resum

ed after surgery until the IN
R

 is w
ithin 

the therapeutic range. O
n the day of the procedure, the IN

R
 should be checked. C

onsideration 
should be given to postponing the procedure, if the IN

R
 is 1.5. LM

W
H

 or U
FH

 is resum
ed at 

the pre-procedural dose 1–2 days after surgery, depending on the patient’s hem
ostatic status, 

but at least 12 hours after the procedure. V
K

A
s should be resum

ed on day 1 or 2 after surgery, 
depending on adequate hem

ostasis w
ith the pre-operative m

aintenance dose plus a boosting 
dose of 50%

 for tw
o consecutive days; the m

aintenance dose should be adm
inistrated thereafter.

N
on-v

itam
in K

 A
ntagonist O

ral A
nticoagulants

ESC
/ESA

 guidelines elaborate m
ore about non-V

K
A

 direct oral anticoagulants (N
O

A
C

s) than 
A

C
C

&
A

H
A

 guidelines do. In patients treated w
ith the N

O
A

C
s- dabigatran (a direct throm

bin 
inhibitor), rivaroxaban, apixaban, or edoxaban (all direct factor X

a inhibitors), all of w
hich have 

a w
ell-defined ‘on’ and ‘off’ action, ‘bridging’ to surgery is in the m

ost cases unnecessary, due to 
their short biological half-lives. A

n exception to this rule is the patient w
ith high throm

bo-em
-

bolic risk, w
hose surgical intervention is delayed for several days. The overall recom

m
endation 

is to stop N
O

A
C

s for 2–3 tim
es their respective biological half-lives prior to surgery in surgical 

interventions w
ith ‘norm

al’ bleeding risk, and 4–5 tim
es the biological half-lives before surgery 

in surgical interventions w
ith high bleeding risk. N

ew
 tests for better quantification of activity 

levels of the various N
O

A
C

s are under developm
ent. In general, reduced kidney function or 

m
oderate-to-high increased bleeding risk should lead to earlier cessation of N

O
A

C
s. If patients 

are pre-treated w
ith dabigatran, w

hich has about an 80%
 renal excretion rate, the individual 

G
U

ID
ELIN

ES AN
D

 RECO
M

M
EN

D
ATIO

N
S O

F CARD
IO

VASCU
LAR TH

ERAPY FO
R PATIEN

TS W
H

O
 U

N
D

ERG
O

 …
 



|  56  |
N

um
ber 3. D

ecem
ber 2017  |  57  | 

M
acedonian Journal of Anaesthesia

glom
erular filtration rate determ

ines the tim
e of its cessation prior to surgery. K

idney function 
is thus essential for tailoring dabigatran therapy, and earlier cessation is recom

m
ended for all 

N
O

A
C

s if the bleeding risk is increased. 
B

ecause of the fast ‘on’-effect of N
O

A
C

s (in com
parison w

ith V
K

A
s), resum

ption of the 
treatm

ent after surgery should be delayed for 1–2 (in som
e cases 3–5) days, until post-surgical 

bleeding tendency is dim
inished.

C
onclusion

G
uidelines and recom

m
endations should help health professionals to m

ake decisions in their 
daily practice. There are som

e differences betw
een the tw

o guidelines concerning perioperative 
therapy, but the m

ost of the recom
m

endations are m
ade tow

ards the sam
e purpose. H

ow
ever, 

the final decisions concerning an individual patient m
ust be m

ade by the responsible health 
professionals, in consultation w

ith the patient and caregiver as appropriate.
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А
пстракт

П
овеќето од  пациентите имаат еден или повеќе коморбидитети кои се третирани со 

одредена медицинска терапија. Н
е е секогаш

 јасно дали за време на периоперативниот 
период оваа терапија треба да се продолж

и, прекине или промени.
В

о 2014 година Европското здруж
ение за кардиологија и Европското здруж

ение за 
анестезија издадоа препораки за кардиоваскуларна процена и постапувањ

е за некардијална 
хирургија. И

стоврем
ено во 2014 година и А

м
ериканскиот колеџ за кардиологија и 

А
мериканското здруж

ение за срце издадоа препораки за кардиоваскуларна евалуација и 
справувањ

е со пациенти за некардијална хирургија.
Ц

елта на овој труд е да се споредат и да се најдат сличностите и разликите меѓу двата 
водичи за периоперативната медицинска терапија.

К
лучни зборови: периоперативна медицинска терапија, препораки
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r
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L
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H

E
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g

L
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H
T

” 

The congress of A
naesthesiologists “Euroanaesthesia 2017” w

as held from
 3 June to 5 June in 

G
eneva, Sw

itzerland, and w
as attended by m

ore than 6,000 delegates, including a large num
ber 

of trainees in A
naesthesiology. H

aving in m
ind the developing countries and the funds needed 

for a young trainee doctor to participate at the congress, ESA
 has com

e up w
ith the subvention 

of 20 grants w
orth up to 600 euros in order to enable trainees to becom

e part of Euroanaesthesia 
2017. M

acedonia is also am
ong the w

inners of ESA
 Travel G

rant 2017.
The excellent cooperation w

ith the N
A

SC
 President, as w

ell as the activities of the N
A

SC
 

president (N
ational A

naesthesiologists Societies C
om

m
ittee), has contributed for our country to 

receive even three ESA
 Travel G

rants and for the first tim
e to take an active part in the activities 

of the European A
ssociation of trainees in anaesthesiology nam

ed ESATN
 (European Society 

of A
naesthesiology, Trainee N

etw
ork). ESATN

 is an association of young doctors, trainees in 
A

naesthesiology, w
ithin ESA

 w
ith m

em
bers from

 all European countries. The beginnings of 
ESATN

 as an active participant in Euroanaesthesia, as w
ell as in the C

ouncil of ESA
, w

ere seen 
for the first tim

e at Euroanaesthesia 2015. From
 2015 to 2017 there w

as a rapid increase in the 
num

ber of ESATN
 m

em
bers. The ESATN

 coordinative body also takes an active role as an 
ESA

 C
ouncil m

em
ber w

here elected trainee representatives advocate for the rights, the place, 
the role and responsibilities of the resident in A

nesthesiology as w
ell as the opportunities for 

higher quality education. In fact, ESATN
 m

em
bers w

ho are also active ESA
 C

ouncil m
em

bers 
represent the trainees’ voice in the nam

e of im
proving the education, residents’ position as w

ell 
as the place of the trainee in everyday practice.

This year’s Euroanaesthesia 2017 has offered a rich program
 w

ith a huge num
ber of lectures 

and w
orkshops in the field of   A

naesthesiology held by em
inent lecturers. A

m
ong other things, 

there w
ere lectures and w

orkshops organized by ESATN
, w

hich w
ere intended for the residents 

in A
naesthesiology as a contribution to better education and exchange of experiences. Lectures 

and w
orkshops w

ere in the area of   regional anaesthesia, obstetric anaesthesia, thoraco-vascular 
anaesthesia, and m

anagem
ent of m

assive intraoperative haem
orrhage. There w

ere m
eetings 

and lectures organized by the older trainees w
ho have been sharing their personal experiences 

and benefits from
 participating in the trainees exchange program

 sponsored by ESA
. The role 

and participation of the trainee in the scientific research w
ork, the challenges and opportunities 

for early profiling of the young trainee in a certain subspecialty, as w
ell as the possibility for 

academ
ic progress, w

ere also discussed.
Particular em

phasis w
as put on the sharing and exchange of an experience gained from

 the 
Trainee exchange program

 by residents w
ho w

ere last year’s three-m
onth grants recipients. They 

w
ere staying in one of the 36 em

inent educational centres across Europe. ESATN
 supports and 

encourages the participation of the young trainees in the Trainee Exchange Program
 as a form

 
of exchange and acquisition of new

 experiences, as w
ell as the opportunity for better education 

of the trainee.
M

eanw
hile, there w

as also hosted an official m
eeting of ESATN

 representatives from
 all 

European countries, w
here our country has participated for the first tim

e. I w
as certified as a 

Trainee R
epresentative from

 the R
epublic of M

acedonia and I’ve presented the current trends, 
challenges and problem

s that every young M
acedonian trainee has been facing. 

A
t the m

eeting w
ere discussed several topics, am

ong w
hich the greatest attention w

as given 
to the possibilities for im

proving the conditions and providing better education for the train-
ees. The ESATN

 C
oordinative B

ody m
em

bers w
ere presented, as w

ell as ESATN
’s on-going 

activities for the past year. The position, role and place of the trainee in everyday practice w
ere 

discussed, as w
ell as the possibilities for im

proving residents’ education. Special attention has 
been paid to the w

orking conditions, financial benefits and obligatory em
ploym

ent contracts w
ith 

the hospitals and the young residents in the Southeast Europe C
ountries. A

t the m
eeting w

ere 
prom

oted A
ssociations of the trainees of anaesthesia from

 different countries across Europe, their 
tasks, duties as w

ell as the w
ay of their functioning and hierarchy. M

otivational m
essages w

ere 
sent by ESATN

’s coordinating body and assistance w
as offered to all countries that have not 

yet established an association of trainees in A
naesthesiology due to its form

ation in the future. 
D

iscussion about the form
at of the specialty training program

m
e and the m

anner of conducting 
exam

ination due to specialist certification w
as held in order to obtain a general picture of the 

sim
ilarities and differences that exist in different countries. A

lso, as a separate topic of interest 
w

as the ED
A

IC
 test and its im

portance and m
eaning in the European U

nion countries. D
-r. Ida 

Tem
enugova is the first and so far the only one anaesthesiologist w

ho has passed the ED
A

IC
 

back in 2014.
The objectives and tasks of ESATN

, as w
ell as of the trainee representative of each country, 

are specifically identified by undertaking activities to im
prove the education opportunities of the 

trainees, providing conditions for higher quality education, access to inform
ation for congresses, 

sem
inars and C

M
E events. In order to establish a netw

ork of all trainees across Europe there w
as 

created the ESA
 Trainee N

etw
ork group on the social netw

orks such as Facebook, Tw
itter and 

LinkedIn. The goal of the groups is achieving easier and greater connectivity am
ong the trainees 

from
 different countries, facilitating exchange of experiences and know

ledge, presenting and 
solving certain problem

s that residents are facing, as w
ell as providing access to inform

ation 
for continuous m

edical education. In fact, the task of the trainee representative of each country 
consists of continuously providing inform

ation for continuous m
edical education and encouraging 

further training of trainees from
 their ow

n country, inform
ing the trainees for all ESA

 new
sletters 

and all opportunities for sharing experiences , know
ledge and skills. D

uring the year there are a 
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few
 active m

eetings w
ith the other trainee representatives from

 other countries w
here discussion 

of current problem
s, finding and proposing possible solutions for them

 are done.
  

I consider that the presence of our country on Euroanaesthesia 2017, as w
ell as the fact 

that w
e’ve becom

e an active m
em

ber of ESATN
 for the first tim

e, is of crucial im
portance for 

the young trainees in A
naesthesiology due to the fact that this w

ay w
e are step closer to the latest 

events in the field of education in Europe and other countries. Indeed, obtaining an ESA
 Travel 

G
rants as a form

 of support to the developing countries w
as a key m

om
ent for M

acedonia to be 
equal as other countries and to take an active part in creating proposals and decisions to im

prove 
our future and possibilities as anaesthesiologists.

 D
r. filip N

aum
ovski

 R
esident in A

naesthesiology 
 and intensive C

are M
edicine 

 ESATN
 N

ational Trainee R
epresentative
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M
acedonian Journal of A

naesthesia (M
JA

) is a scientific journal of the M
acedonian Society 

of A
naesthesia (M

SA
) and M

acedonian Society of C
ritical C

are M
edicine (M

SC
C

M
). The aim

 
of this specialized m

edical journal is to speed and prom
ote scientific achievem

ents, novelties’, 
clinical experience’s, review

s, controversial topics in anesthesia, reanim
ation and intensive care.

The Journal is published tw
ice a year (A

pril and N
ovem

ber), but additional supplem
ents m

ight 
be published w

hen needed. M
JA

 publishes original (professional and scientific) articles, review
 

articles, case reports, therapeutic and technological innovation, discussions, critics, im
pressions 

from
 m

eetings, inform
ation for international conferences and review

s of new
 books or variate.

M
anuscripts that are published should have not been published previously. M

anuscripts 
that have been previously published only in form

 of abstracts are eligible for publishing in the 
journal but should be follow

ed by additional letter send to the Editor, w
here the abstract details 

are noted (abstract num
ber, w

hich book of proceeding or doi, date and place).
The authors are responsible for respecting the ethical guidelines for m

edical researches, as 
w

ell as for all that is explained, attitudes, analyses and show
n results. 

The redaction sends the m
anuscripts to anonym

ous review
ing process from

 international or 
dom

estic review
ers and the Editors determ

ine the definitive categorization of the m
anuscript. 

O
nce review

ed m
anuscript together w

ith the review
ers’ rem

arks is send back to the corresponding 
author, after w

hat the author is om
itted to deliver the final form

 of the m
anuscript to the Editorial 

board w
ithin one w

eek.
Editorial board has the right to publish the m

anuscripts according to the review
er’s priority. 

The order in w
hich the m

anuscripts are published does not reflect the scientific value of the arti-
cle.  The Editorial board keeps the rights to m

ake changes to the m
anuscript to fulfil the criteria.

M
A

N
U

S
C

R
I
P

T
 P

R
E

P
A

R
A

T
I
O

N

M
anuscript should be sent together w

ith the accom
panying letter from

 the corresponding 
authors w

here declaration that the text has not been published previously is signed. A
dditional 

conflict of interests and confirm
ation by all the authors should be declared in this letter (exam

ple: 
A

nnex no.1).
The guidelines for authors adhere to the uniform

 R
equirem

ents for M
anuscripts subm

itted 
to B

iom
edical Journals:w

w
w.nlm

.nih.gov.
L

anguage and style of the m
anuscripts should be clear, sim

ple to according the language, 
anesthesiological and m

edical taxonom
y.

The m
anuscript has to be w

ritten in E
nglish, follow

ed by an abstract in M
acedonia (after 

the references section).
M

anuscripts should be w
ritten in M

icrosoft w
ord (*.doc form

at) w
ith Tim

es N
ew

 r
om

an 
font and size 12. M

argins on left, up and bottom
 should be 3cm

 and right m
argin should be 2,5cm

. 



|  62  |
N

um
ber 3. D

ecem
ber 2017  |  63  |  

G
uidelines for Authors

M
acedonian Journal of Anaesthesia

the inline space should be 2. D
o not use B

old or Italic letters for the w
hole text (only for parts 

that have to be em
phasized). M

anuscript should not exceed 10 pages (w
ithout the references).

A
bbreviations and correct m

edical term
s should be used according to the International 

C
om

m
ittee of Editors of M

edical Journals (http://w
w

w
.icm

je.org). U
se only standard abbrevia-

tions; use of nonstandard abbreviations can be confusing to readers. Avoid abbreviations in the 
title of the m

anuscript. The spelled-out abbreviation follow
ed by the abbreviation in parenthesis 

should be used on first m
ention unless the abbreviation is a standard unit of m

easurem
ent.

M
A

N
U

S
C

R
I
P

T
 S

E
C

T
I
O

N
S

• M
anuscript should be organized in:

• Title page
• Text organized in IM

R
aD

 
• A

cknow
ledgm

ents
• A

uthors C
ontribution

• R
eferences

• A
bstract in M

acedonian only (For M
acedonian N

atives)
R

eview
 articles, case reports, therapeutic and technological innovation, discussions, critics, 

im
pressions from

 m
eetings, inform

ation for international conferences and review
s of new

 books 
or variate m

ay be w
ritten in different sequences and m

anners.

T
I
T

L
E

 P
A

G
E

T
he title of the m

anuscript w
ritten in C

A
PITA

L LETTER
S. 

A
uthors surnam

e and N
am

e initial ( Jovanov.J), w
ithout academ

ic or other titles.
N

am
e and address of the institution w

here the authors com
e from

 w
hit the subscribed digits 

A
bstract in E

nglish. A
bstract should include up to 250 w

ords and should contain goals of 
the paper, im

portant elem
ents from

 the m
ethodology, concisely displayed results and conclusion. 

Each abstract at the end m
ust have K

ey w
ords: in alphabetical order.

T
E

X
T

• Introduction, 
• M

atherial and M
ethod,

• R
esults 

• D
iscussion

• C
onclusion 

R
eview

 articles, case reports, therapeutic and technological innovation, discussions, critics, 
im

pressions from
 m

eetings, inform
ation for international conferences and review

s of new
 books 

or variate m
ay be w

ritten in different sequences and m
anners.

introduction section should include a literature overview
 in relevance to the elaborated 

problem
. In this sections 3-5 key references are citied and this section should not be longer than 

2 pages.
M

aterial and m
ethod sections includes detailed description of the perform

ances in the 
research as w

ell as the statistical analyses used. This section should include: tim
e during w

hat 
the research w

as conducted, type of the study, place of w
here the research w

as undertaken, 
random

ization or stratification used (clear description of the exam
ined groups), exclusion and 

inclusion criteria, m
ethod, analysis types, apparatus and instrum

ents used and referent values 
of the exam

ined features (in SI-International System
 units).

r
esults are displayed in sim

ple m
anner w

ith text, im
ages, tables and charts that are subm

it-
ted in the text w

here author w
ants to stand, titled and num

bered appropriately.  A
dditionally, on 

separate docum
ent all carts im

ages and tables are send together w
ith the m

anuscript.
Title and the num

ber of the charts and tables are placed above them
 w

hile the explanations, 
abbreviations and com

m
ents are placed below

. Im
ages title and num

ber is placed below
 and the 

im
age should include proper explanation.

D
iscussion section em

phasize the key finding of the actual research and com
pares these 

result to other relevant literature data.
C

onclusion section should not include m
ore than 150 w

ords and shoul be drow
n from

 the 
relevant elaborated results.

A
cknow

ledgm
ent and A

uthor contributions sections are displayed after the conclusion 
and before the reference section.

  

R
E

F
F

E
R

E
N

C
E

S

This sections include only the citied references. T
he references are listed in order of ap-

pearance in the paper and the citation is standard num
bers enclosed in sm

all brackets in the sam
e 

line w
ith the text (  ).

For each reference if m
ore than three authors appear provide the nam

es of the first three 
authors and follow

ed by et al.

E
xam

ples:
Journal references: 

N
irm

ala B
C

, K
um

ari G
. Foot drop after spinal anaesthesia: a rare com

plication. Indian J A
naesth. 

2011; 55: 78–79.
Lynch EP, Lazor M

A
, G

ellius JE, et al. The Im
pact of Posoperative Pain on the D

evelopm
ent 

of Postoperative D
elirium

. A
nesth A

nalg 1998; 86:781-785.

2. Journal supplem
ents:

A
zm

anJ, Frkovic V, B
ilic L, et al. K

orelacija I regresija. A
cta M

ed C
roat 2006;60 (suppl I):81-89.



|  64  | 3. B
ooks

B
row

n, D
.L. Spinal, epidural, and caudal anesthesia. In R

.D
. M

iller M
iller’s A

nesthesia, 6th 
edition. Philadelphia: Elsevier C

hurchill Livingstone; 2005.p 98-198

 4. D
octoral or m

aster thesis
Jelisavac C

osic S.U
rokinazni I tkivni aktivator plazm

inogena i njihov inhibitor u raku dojke 
(M

aster thesis).Zagreb: Farm
aceutsko-biohem

ijski fakultet 2004, p.50

5. E
lectronic reference

D
ag Stat. M

ackinnon A
. Available from

 :http//w
w

w.m
hri.cdu.au/biostats.A

ccessed M
ay 5

th 2006.
W

ebster N
R

. T
he anaesthetist as peri-operative physician.A

naesthesia. http://dx.doi.
org/10.1046/j.1365- 2044.2000.01722.x

R
eferences used from

 abstracts are m
arked as (abstr)., and from

 letters w
ith (letter)

АП
СТРАК

Т Н
А М

АК
ЕД

О
Н

СК
И

M
acedonian abstract should include title (in capital letters) and all the needed features as 

the English abstract only w
ritten in M

acedonian w
ith Tim

es N
ew

 R
om

an, font  size 12 w
ith 

M
acedonian support in M

icrosoft W
ord.

Prepared m
anuscript should be subm

itted electronically to m
acedoniananesthesiology@

gm
ail.com

.
A

ll m
anuscripts that don’t fulfil the above criteria w

ill not be accepted for review
ing

A
c
c
o

m
p

a
n

y
 le

tte
r

A
N

N
E

X
 n

o
.1

I ___________________. H
ere by declare that the article ____________________ (N

A
M

E O
F 

TH
E A

RTIC
LE) has not been previously published (fully or partialy) previously.

W
e autors____________________________________________________________________

_____________________________(FU
LL N

A
M

E  A
N

D
 SU

R
N

A
M

ES O
F TH

E A
U

TO
R

S 

A
N

D
 SIG

N
ATU

R
ES) are responsible for the etic, profesional and scientific content of the study.

I ________________________( TH
E FIR

ST A
U

TH
O

R
 FU

LL N
A

M
E) declare C

onflict of 

interest or declare non C
onflict of interest.

______________________________(FIR
ST A

N
D

 SU
R

N
A

M
E O

F TH
E C

O
R

ESPO
N

D
IN

G
 

A
U

TH
O

R
, …

…
.. (A

D
R

ESS), …
…

…
,…

.. (TELEPH
O

N
E N

U
M

B
ER

) …
…

., E-M
A

IL




