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1874,

The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasoBu €wiaHoBa CpIICKOT JIeKapCKOT ApYyIITBa,
MIPETTIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBibyjy ce: yBOJHMIIN, OPUTMHAIHY PajioOBY, IPETXOHA U KpaTkKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BUJIe0-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PAJIOBM 3a IIPAKCY, PajIOBY U3
uCTOpUje MeUIIMHE Y je3VKa MeMIIHE, MeIUIIMHCKE eTVKE VI PeryaTOPHUX
CTaHZap/a y MeIMIMHM, M3BEIITaj) Ca KOHTPeca I HayYHMX CKYNOBa, TNYHA
CTaBOBU, HAPYYEHM KOMEHTAPH, MCMA YPENHNUKY, IPUKa3U KIbUra, CTPyIHe
BeCTU, In memoriam n gpyru npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
1e/IOKYITHO IeKapCTBO He MOTY Jia Ce IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyruM MecTuMa. PajioBy He cMejy fia Oy/y peTXOHO ITaM-
TIaHM Ha IPYTUM MeCTUMA (IeIMMIIHO M/ Y IOTIIYHOCTH).

ITpucneny pykormc Ypehusauku o6op mame perieH3eHTIIMa pajiyt CTPyYHe
nporieHe. YKONMMKO PelleH3eHTH IIPefIoyKe M3MeHe VI JIONTyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONIOOM JIa YHece TpaykeHe M3MeHe Y TeKCT pajia U
Jla apryMEeHTOBaHO 0OPas/IOKI CBOje Hec/arame ¢ npuMef6amMa peleHseHTa.
KonauHy ofryKy o mpyuxBaramy pajia 3a IITaMITy JJOHOCHU IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucrahyje XoHopap, a ayTOpcKa Ipasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomvcu u mpunosu ce ve Bpahajy. 3a penpopykuujy mim
IIOHOBHO 00jaB/blBatbe HEKOT CeTMeHTa pajia My6/mMKoBaHor y ,,Cprickom ap-
XVBY" HEOIIXOJIHA je CAIJTACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>KajeM Ha eH-
I7IeCKOM 1 cprickoM jesuky (hupwnia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYITHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0fipa3 Mulijberba CpIICKOT leKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HayqHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE UK Ce Ha Y 0C/Iabajy.
CpIIcKo JTeKapCKo APYLITBO, ypeaHuk uin Ypehusauku ogbop ,,Cprckor ap-
XVBa 32 L[e/IOKYITHO IEKapCTBO He IPMUXBATajy 611710 KAaKBY OATOBOPHOCT 32
HaBOJie y pajioByuMa. PekmaMun matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAAapAMUMa. PekTaMHI MaTepuja yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAIIEHOT TPOM3BO/A,
OJJHOCHO TBpJjHbe Ipou3Bohaua.

ITopiHeceHM PYKOIINC IIOIpa3yMeBa fia je HheroBo Iy0mKoBame of1o6puo
OJIrOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBambe 00aB/beHo. VismaBay
ce Hehe cMaTpaTu IPaBHO OrOBOPHMM Y C/Iy4ajy IOJHOLIEHa GUIO KaKBOT
3axTeBa 3a KoMiensanujy. Tpe6a fia ce HaBey CBM U3BOPM UHAHCHPaAKba Pajia.

Cpncxu apXNB 3a IETIOKYITHO TeKaPCTBO je Yacomic CPIICKOT IeKapCKOT
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Impact of the COVID-19 pandemic on pre-hospital and
in-hospital time-dependent performance measures
of treatment of patients with acute ischemic stroke -
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SUMMARY

Introduction/Objective The outbreak of the COVID-19 pandemic has posed major challenges to the
process of urgent care of patients with acute ischemic stroke (AlS) that requires optimal and well-co-
ordinated pre- and in-hospital chains in order to enable recanalization therapy commencement at the
earliest possible opportunity. The objective of the study was to compare time-dependent performance
measures and treatment results of patients with AlS hospitalized at a tertiary healthcare center before
and during the COVID-19 pandemic.

Methods A retrospective analysis was performed on AlS patients treated with recanalization therapy at
the Emergency Neurology Department of the University Clinical Centre of Serbia, during the March-June
period of 2019, 2020, and 2021. Besides demographic and clinical characteristics, the following were
calculated for each patient: time elapsed from stroke onset to hospital arrival (“onset-to-door”), time
elapsed from hospitalization to the beginning of recanalization therapy (“door-to-needle”), and total
time elapsed from symptoms’ onset to treatment initiation (“onset-to-needle”). The patients’ functional
outcome was assessed after three months by using modified Rankin Scale score.

Results A total of 84 patients were included [25/2019, 30/2020, and 29/2021; (p = 0.512)]. No statistical
significance was detected regarding the age, sex, severity of stroke symptoms at hospital admission, or
the type of received recanalization therapy. Our study showed no statistical difference regarding time
needed to reach the hospital (p = 0.441), “door-to-needle” time (p = 0.549), nor overall times elapsed from
symptoms’onset to therapy (p = 0.481) among three groups of patients. Furthermore, comparison of the
patients’ three-month functional outcomes did not show statistical significance (p = 0.922).
Conclusion The experience of this tertiary healthcare system has shown notable resilience to the side-
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INTRODUCTION

Acute ischemic stroke (AIS) is a clinical term
that refers to the sudden onset of an infarcted
area in the brain due to thrombotic or embolic
occlusion of a blood vessel [1]. The infarcted
zone implies irreversible necrotic changes of
parenchyma and it is the most severely affected
brain area by stroke. It is surrounded by the
penumbra zone, in which the neuronal tissue is
functionally altered, due to reduced perfusion,
but still structurally preserved [2]. Neurons
from the penumbra zone have the ability to
restore their function if the circulation is re-
established in a short period of time, otherwise,
their necrosis and expansion of the infarct area
will occure. Recovery of penumbra tissue is
the main focus of recanalization therapy, and
time is the most important factor of treatment
success [3, 4]. It has been shown that admin-
istration of intravenous thrombolytic therapy
(IVT), performed with alteplase, within the
first 4.5 hours of symptoms reduces mortality
and disability by 10-30% in the first six months
after the stroke [3]. Furthermore, several recent

studies showed a clear benefit of endovascular
mechanical thrombectomy (EVT) in patients
with large vessel occlusion [4]. As a result, the
use of EVT (in the first six hours, or in clearly
defined cases even 24 hours after the stroke
onset), along with drug therapy, has become
a standard method of treatment for patients
with AIS and large vessel occlusion [4]. Patients
with AIS require urgent treatment, optimal and
well-coordinated pre- and in-hospital chains in
order to receive recanalization therapy at the
earliest possible opportunity.

Cases of pneumonia of unclear etiology were
reported in Wuhan, China at the end of 2019
[5]. Soon after, viral causative agent was iden-
tified and named severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [6]. Since
then, interhuman transmission of this newly
discovered type of virus reached global pro-
portions within a few months, and the World
Health Organization declared a pandemic in
March of 2020 [7]. The pandemic has seri-
ously challenged healthcare systems due to the
large number of COVID-positive patients and
has disrupted the normal functioning of the
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remaining healthcare centers that treat acute and chronic
conditions of non-COVID patients. This study focused
on assessing the quality of treatment patients with AIS by
recanalization therapy in a non-COVID tertiary institution
under pandemic circumstances.

METHODS

A retrospective data analysis was conducted on AIS patients
treated with recanalization therapy at the Department of
Emergency Neurology, Neurology Clinic of the University
Clinical Center of Serbia. The analysis was performed for
the March-June of 2020 period (immediately after the
pandemic proclamation and during the declared state of
emergency in Serbia) compared to the same period in 2019
(when pandemic and consequential measures did not ex-
ist) and 2021 (when the healthcare system already adapted
to functioning in pandemic circumstances).

Inclusion criteria for the study were as follows: imple-
mentation of recanalization therapy in acute stroke treat-
ment, as well as known time of symptoms onset, arrival to
the hospital, and commencement of reperfusion therapy.
At admission, all patients were examined by a senior neu-
rologist. The stroke diagnosis was made based on clini-
cal criteria and stroke severity was assessed by using the
National Institutes of Health Stroke Scale (NIHSS) score
[8]. The clinical stroke diagnosis was confirmed by CT
examination, analyzed by a neuroradiologist. The patient’s
arterial blood pressure was measured, electrocardiogram
and complete laboratory analyses were done on admis-
sion. All the patients included in the study were treated
with recanalization therapy, whose type (IVT, EVT, or
both) was determined after consideration of clinical and
neuroimaging parameters by a multidisciplinary team
(neurologist, neuroradiologist), and according to cur-
rent European and North American guidelines of stroke
treatment [9]. Patients who did not meet the criteria for
recanalization therapy administration were not included
in the study. During hospitalization, patients underwent
additional CT examinations 12-72 hours after admission,
or earlier in case of clinical deterioration. The neurologist
assessed the patient’s clinical status seven days after, on
discharge, and three months after the stroke. For all the
patients, basic clinical and demographical characteristics
were analyzed. Furthermore, the assessment of pre-hospital

and in-hospital time-dependent performance measures
were performed. We considered time of symptoms’ onset,
time of admission to the hospital, and time when the re-
perfusion therapy started. Therefore, for each patient we
calculated and expressed in minutes time they needed to
reach the hospital after the stroke onset (“onset-to-door”),
time that elapsed from hospitalization to the beginning
of recanalization therapy (“door-to-needle”), and overall
time-period that elapsed from the onset of symptoms to
the onset of treatment (“onset-to-needle”). The final out-
come of stroke was assessed after three months by using
modified Rankin Scale (mRS) score.

For statistical data analysis, IBM SPSS Statistics, Version
28.0 (IBM Corp, Armonk, NY, USA) was used. Patients’
demographic and clinical characteristics were analyzed
by descriptive methods and represented by average values
or frequencies. Time intervals are represented by median
and interquartile range. Patient group sizes and age vari-
ables were compared using the ANOVA test. The category
variables, represented by frequencies, were compared by
the x* or Fisher test. The numerical variables presented by
medians were compared using the Mann-Whitney test,
or in case of looking for a difference among data from all
three years at the same time, the Kruskal-Wallis test.

This research was approved by the Ethics Board of the
University Clinical Centre of Serbia.

RESULTS

The study included a total of 84 AIS patients treated with re-
canalization therapy [25 patients treated in 2019, 30 patients
treated in 2020, and 29 patients treated in 2021; (p = 0.512)].
There were no statistically significant differences regarding
age, sex, severity of clinical presentation of stroke (assessed
by using NIHSS score on admission), nor the type of re-
canalization therapy applied. The patients’ demographic and
clinical characteristics are presented in Table 1.

Among patients from 2019, 52% were male (13 pa-
tients); comparing to 60% (18 male patients) from 2020
and 44.8% (13 male patients) from 2021 (p = 0.506). The
mean age of patients in all three groups was 64 + 15 years.
From other hospitals, we admitted two patients with AIS
(8% of admissions) in 2019, four patients (13.3%) in 2020,
and nine patients (31%) in 2021 (p = 0.064). The median
(IQR) NIHSS score was 13 (7-18) for patients treated in

Table 1. Demographic and clinical characteristics of the study population

Ch teristi 2019 2020 2021 2019/2020/2021
aracteristics n=25 n =30 n=29 p-value

Age, mean (x £ sd) 64.28 + 15.38 64.13 +14.25 64.72+15 0.988

Sex: male (%) 13 (52%) 18 (60%) 13 (44.8%) 0.506
Severity of stroke presentation — NIHSS, median (IQR) 13 (7-18) 11 (5-16.25) 11(8-14) 0.728
Patients transferred from other hospital, n (%) 2 (8%) 4(13.3%) 9(31%) 0.064
Type of reperfusion (%)

VT 13 (52%) 15 (50%) 11 (37.9%) 0.52

EVT 11 (44%) 11 (36.7%) 14 (48.3%) 0.66

IVT + EVT 1 (4%) 4(13.3%) 4(13.8%) 0.455

IQR - interquartile range; NIHSS - National Institutes of Health Stroke Scale; EVT — endovascular treatment; IVT - intravenous thrombolysis
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Table 2. Time-dependent treatment performance measures (prehospital and intrahospital)

Performance measures 2019 2020 2021 AN
p-value

Stroke onset — hospital arrival, minutes, median (IQR) 120 (75-162.5) 95 (61.5-177.3) 135.5 (68.3-193.8) 0.441

stroke onset - treatment commencement minutes, 180 (162.5-285) | 175.5 (158.3-277) | 235 (168.5-296.3) 0.481

median (IQR)

Door-to-needle minutes, median (IQR) 75 (55-117.5) 83 (69.3-123.5) 99.5 (65.8-131.8) 0.549

IQR - interquartile range

2019; 11 (5-16) in 2020, and 11 (8-14) among
those treated in 2021 (p = 0.728). Intravenous

Table 2a. The resulting p-values obtained by comparing the data listed above
(results from every year versus other two years)

thrombolysis, as the only method of reperfusion,

was conducted in 13 patients (52%) from 2019, in

15 patients (50%) from 2020, and in 11 patients

Compared data 2019/2020 | 2019/2021 | 2020/2021
Onset of symptoms — hospital arrival 0.548 0.301 0.286
Onset of symptoms — onset of treatment 0.787 0.345 0.272
Door-to-needle 0.253 0417 0.840

(37.9%) from 2021 (p = 0.52). Endovascular
thrombectomy, without previous IVT, was con-
ducted in 11 patients (44%) in 2019, also 11 pa-
tients (36.7%) in 2020, and 14 patients (48.3%)
in 2021 (p = 0.66). Both types of recanalization
therapy (IVT + EVT) were performed in one
patient in 2019 (4%), compared to four patients
in 2020 (13.3%) and also four in 2021 (13.8%)
(p = 0.455).

The analysis of time-dependent performance
measures was conducted in two steps: the first
step was comparison of data from all three years
at the same time in order to detect possible sta-
tistical difference; then we separately compared
results from each year (2019/2020, 2019/2021,
2020/2021). These results are shown in Table 2.
There were no statistically significant differences among
the analyzed data. After the symptoms’ onset, the patients
needed 120 minutes (75-162.5) to arrive to the hospital in
2019; 95 minutes (61.5-177.25) in 2020, and 135.5 min-
utes (68.25-193.75) in 2021 (p = 0.441). From the pa-
tients’ arrival to the hospital to the beginning of therapy
(“door-to-needle” time), 75 minutes (55-117.5) passed in
2019; 83 minutes (69.25-123.5) in 2020; and 99.5 min-
utes (65.75-131.75) in 2021 (p = 0.549). The overall time
period elapsed from symptoms onset to the beginning of
recanalization amounted to 180 minutes (162.5-285) in
2019; 175.5 minutes (158.25-277) in 2020, and 235 min-
utes (168.5-296.25) in 2021. Although the average time
needed to start therapy is obviously longer in 2021, statisti-
cal significance has not been reached (p = 0.481).

Stroke outcome was assessed three months later by us-
ing mRS: median (IQR) in 2019 was 3 (0-5), in 2020 it was
4(0.75-5), and also 4 (1-4.5) in 2021 [p = 0.922]. Detailed
results are presented in Figure 1.

DISCUSSION

Stroke, as a thromboembolic event, has been recognized
as one of the possible complications of coronavirus in-
fection [10, 11, 12]. Elderly patients with pre-existing
comorbidities are at greater risk of developing this rare
but severe complication [13]. Therefore, the incidence of
AIS is expected to be higher during a pandemic. However,

‘ DOI: https://doi.org/10.2298/SARH220617062M
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Figure 1. Three-month functional outcomes of patients with acute ischemic stroke
treated with recanalization therapy [presented by modified Rankin (mRS) score]

the conclusion of numerous studies [14-18] as well as the
World Stroke Organization [19] is a paradoxical decline in
the number of stroke hospitalizations and administered re-
canalization therapies during the pandemic, at the expense
of fewer diagnosed transient ischemic attacks and minor
strokes. The probable reason for this apparent drop in in-
cidence is the patient’s neglect of milder stroke symptoms
in fear of COVID-infection in hospitals [20].

Regarding timely-dependent performance measures
worldwide, results of studies published thus far are some-
what discrepant. Studies conducted in Canada and the USA
showed a prolongation of admission and diagnosis of pa-
tients with AIS during the pandemic, which affected the de-
layed initiation of recanalization therapy [21, 22]. In a USA
multicenter study, faster access to CT scanners was regis-
tered upon admission to the hospital, during the pandemic:
median (IQR) times in 2019 and 2020 were 37 (15-101)
and 29 (14-77) minutes, respectively (p < 0.01); the time
required to start recanalization therapy after CT diagnosis
was significantly extended: the median (IQR) in 2019 was
22 (13-37) vs. 29 (18-47) minutes in 2020 (p = 0.02) [21].
Opverall, this led to a statistically significant delay in recana-
lization therapy in 2020 compared to 2019: the 2019/2020
median is 42/46 minutes (p = 0.03). A Canadian study
found a delay in starting IVT upon arrival at the hospi-
tal (medians from 2019 and 2020 were 35 and 61 minutes,
respectively, p = 0.005), which was caused by delayed CT
diagnostics [from hospital arrival to CT usually 7.5 minutes
elapsed in 2019, and 19 minutes in 2020 (p = 0.004)] [22].
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In Hong Kong, at the very beginning of the pandemic
(January-March of 2020), an average delay of 60 min-
utes was noted in the inception of recanalization therapy
compared to the period immediately before the pandemic
[23]. Also, lower percentage of patients arrived to hospital
within the “golden hour” (4.5 hours from the onset of the
symptoms) for intravenous thrombolysis.

Although we did not find statistical significance
when comparing “door-to-needle” time in our study
(p = 0.549), the observed delay in recanalization upon
arrival at the hospital during the pandemic cannot be ig-
nored (2019/2020/2021 medians were 75/83/99.5 minutes),
which, as in the case of the Canadian study, could be ex-
plained by implementation of “covid-screening” protocols
in emergency rooms — each patient is evaluated for possible
symptoms of respiratory infection or tested with a rapid
antigen test prior to hospitalization [22]. These necessary
procedures certainly postpone diagnostics and therapy
actions. Patients from our study reached the hospital faster
in 2020 (median of 95 minutes) than in 2019 or 2021 (me-
dians of 120 and 135.5 minutes, respectively), probably due
to the lockdown and curfew proclaimed in Serbia from
March to May of 2020.

On the other hand, a recent European multicenter study
that involved 20 centers, including the UCCS Emergency
Neurology Service, noticed that the number of recana-
lization therapies was 7% lower in the first wave of the
pandemic than in the reference period (March-June) of
2019, but the quality of treatment remained the same -
prehospital and intrahospital time-dependent performance
measures of treatment did not differ [2019/2020 in the
minutes elapsed from the onset of symptoms to hospital
admission: 145/133, (p = 0.777), and the minutes elapsed
from admission to hospital to the beginning of therapy:
48/51, (p = 0.653)] [24]. Equal success of treatment before
and during the pandemic was proven by comparing the
values of NIHSS 24 hours after hospital admission: me-
dians (IQR) in 2019 and 2020 were, respectively, 5 (2-13)
and 6 (2-14), (p = 0.674) [24]. These results are in line
with the conclusions of our study. Our center, as well as
other European centers participating in this multicenter
study, are experienced centers with many years of practice
in caring for patients with AIS, which may be an explana-
tion for such results [24].

A small number of studies have analyzed the perfor-
mance of emergency neurological services in 2021 and
their long-term adaptations to pandemic operating con-
ditions. The state of emergency in Serbia lasted from
March to June of 2020, during which an occasional ban
on movement and strict anti-epidemic measures were
proclaimed. At that time, the health service was able to
respond well to the new situation due to the small num-
ber of COVID-positive hospitalized patients. After that
period, anti-epidemic measures were periodically intro-
duced and abolished, and, as a result, the number of those
infected increased. During most of 2021, the burden on
the health system in Serbia was incomparably higher than
at the pandemic’s beginning, due to the large number of
COVID-positive cases, overcrowding of hospital capacities,
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fewer non-COVID institutions, and the overall lack of
staff (because of redistribution to COVID-hospitals or
easy possibility of infection and consequent absence from
work) [25]. Chinese studies published recently showed a
significant delay in door-to-needle time during the pan-
demic period, compared to prepandemic 2019 [26, 27]. A
study from Chongqing also found that patients had higher
NIHSS score, and that hospital mortality was higher during
the pandemic period [26]. A Beijing study, besides lower
quality of stroke care service during the pandemic, noticed
a drop in admissions of AIS patients in that period [27]. In
the future, we will probably have many studies that analyze
the newly created way of functioning of all health institu-
tions, including performance measures for the pandemic
ending period, which could be a future target for our study
project as well.

Possible limitations of this study are reflected in the
relatively small sample of patients and the retrospective
nature of the study. Additional interpreting of the results
of this study is necessary because this center is the largest
in the country and has many years of experience in deal-
ing with severe cases of stroke, so it is very possible that
it is not a representative sample for the country’s smaller
centers, since they have been more severely affected by
pandemic due to the lack of staff and capacity to care for
urgent patients.

CONCLUSION

The study showed that the new pandemic conditions in
2020 and the necessary adaptation of the health system
to a new way of functioning, which was still taking place
in 2021, did not significantly affect the effective imple-
mentation of recanalization therapy for AIS and that time-
dependent parameters and treatment results of AIS were
similar to those from the prepandemic year of 2019. The
results are important and encouraging and prove that the
emergency neurology service of this tertiary center suc-
cessfully resists the challenges of the current global situa-
tion. Still, the main focus is to further reduce time needed
for patients to receive therapy and thus get a chance for
fuller recovery and less disability, now with maximum
respect for all recommended preventive epidemic mea-
sures during the admission and diagnosis of patients in
the emergency rooms.
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YTuuaj naHgemmje kosmaa 19 Ha mepe NPEXoCNUTaNHOr U MHTPaXOCNMTaNHOT
Neyerba aKyTHOT UCXEMUCKOT MOXKA,AHOT YAapa — UCKYCTBO TePLMjapHOT LieHTpa

JlaHa Mauypa', Pea MukynaH', Butba Mahen'?
'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHVBeP3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a Heyponorujy, beorpag, Cpbuja

CAMETAK

YBopa/Lum lNojaBa naHgemuje koBuga 19 noctaBuna je Benvke
13a30Be Npu NpoLiecy 36purbaBara bonecHMKa ca akyTHIM
ncxemmjckum moxaaHum yaapom (AVIMY), koju 3axteBa ontu-
MaJiHO GYHKLIMOHNCarbe CBUX CITy»6M Y NaHLly ypreHTHOr 36pu-
taBaha Kako 6u ce omoryhuno 3anounmatrbe cnpoBohera
pekaHanuauvoHe Tepanuje Wwro je npe moryhe. Lumb paga je
aHanu3a yurHKa BpeMeHCKM 3aBUCHUX Mepa NMPeXoCniuTaaHor v
VIHTPaXoCnuTanHor 36purasatba 6onecHrika ca AUMY neyeHux
peKaHan13aLMoHOM Tepanujom y TepLmjapHOM 34PpaBCTBEHOM
LIeHTPY Y nepuogy npe 1 ToKom naHaemuje kosupaa 19.
Metope CnpoBefeHa je peTpoCneKTMBHA aHan3a nopjataka
0 6onecHmumma ca AUIMY neyeHUM pekaHanm3aLMoHoOM Tepa-
nujom Ha Oferberby ypreHTHe Heyposnoruje YHMBep3nTeTcKor
KnuHuuKor ueHTpa Cpbuje, y nepriogy MapT-jyH Tokom 2019,
2020. 11 2021. roguHe. Y3 gemorpadcke 1 KNMHUYKe KapakTepu-
CTUKe, 3a CBAKOT BONECHNIKA je MPOLieHEHO BPEME NPOTEKIIO Of
rnojaBe cMMNTOMa [0 Aonacka y 605HuLY, NeproA Of Aonacka y
60NHMLY [0 NoYeTKa NpYMeHe pekaHanun3aunoHe Tepanuje 1
YKYMHO Bpeme Of jaB/batba CUMMTOMA [0 3aMounkbakba eyetba.
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lMpoueHa GpyHKLMOHaNHOr NCX0fa je BpLUeHa nocie Tpy MeceLia
npuMmeHom mopnduKoBaHe PaHKMHOBE cKane.

Pe3syntatm Y cTyaujy cy ykibyuyeHa 84 6onecHuka [25/2019,
30/2020. 1 29/2021; (p = 0,512)]. Huje yTBphHeHo nocrojare
CTaTUCTUYKM 3HaYajHe pasfiMKe Npema CTapoCTy, MOy, TEXWUHN
KNMHWYKe npeseHTauuje AUMY, Kao HY TNy npumereHe pe-
KaHanusauuje. Huje yTBpheHa cTaTcTuyKmM 3HauajHa pasnvika
Kapa je pey o nepuogy notpebHom Aa ce gohe fo 6onHuLe
(p =0,441), HNTU je NAEHTUPUKOBAHO 3HAYAJHO KallHEHE Y
cnpoBohemy Tepanuje (p = 0,549). Huje fokasaHa cTaTUCTAYKN
3HauajHa pa3nuka y nopeherby TpomeceuHnx GYHKLMOHAMHUX
ucxopa 6onecHuka (p = 0,922).

3aKsbyuak YnpKoc BesIMKUM 13a30BUMaA Y GYHKLIMOHWCakbY
3[paBCTBEHOT CUCTEMA, Neyetbe 6onecHrKa ca AVUMY pekaHa-
N3aLMOHOM TePanujoM y CUCTeMy TepLiMjapHe 34paBCTBEHE
3aLUTUTE je MOKa3ano penaTMBHY OTMOPHOCT Ha edeKTe aKTy-
enHe naHgemuje kosmaa 19.

KrbyuHe peun: akyTHU NCXEMUJCKM MOXAAHW YAAp; peKaHan-
3auMoHa Tepanuja; yTuuaj; naHgemuja
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Urinary stasis in a transplanted kidney - 20 years of
experience of one transplant center
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SUMMARY

Introduction/Objective Urinary stasis in a transplanted kidney occurs due to ureteral obstruction caused
by intrinsic or extrinsic etiological factors. The aim of this study was to determine the prevalence, time
of occurrence, and etiopathogenetic factors of urinary stasis and their distribution according to the type
of kidney donor. And to analyze the success of different types of surgical and conservative treatment.
Methods The retrospective-prospective randomized study included 580 patients transplanted in the
Transplant Center, Clinic of Urology, University Clinical Center of Serbia, for a period of 20 years. After
diagnosing urinary stasis, minimally invasive or open surgical interventions were performed, while for
one group of patients the definitive treatment was non-surgical with observation and active monitor-
ing. The main control parameters during non-surgical treatment were the diameter of pyelon, serum
creatinine values, and urine culture findings.

Results Urinary stasis was found in 15% of transplanted patients. The largest number of transplanted
patients had early urinary stasis, within three months of transplantation (68%). The most common etio-
logical factors of urinary stasis were intrinsic factors (66%), which were significantly more frequent in
transplant patients from a living donor. Non-surgical treatment with observation and active monitoring
was successfully performed in 22% of the patients.

Conclusion The largest number of transplanted patients with urinary stasis has been successfully treated
surgically, most often with open surgery. Surgical correction is advised in cases of pronounced dilata-
tion of the canalicular system with a tendency to increase, in progressive decrease in renal function, and
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recurrent complicated urinary infections refractory to antibiotic therapy.
Keywords: kidney transplantation; urinary stasis; surgical treatment; conservative treatment

INTRODUCTION

Urinary stasis in a transplanted kidney occurs
due to obstruction of the ureter caused by in-
trinsic or extrinsic etiological factors. The cause
of intrinsic etiological factors where the patho-
logical process involves the wall of the ureter is
most often ischemia, and less often edema and
technical factors in reimplantation of the ureter
into the bladder. Ischemia occurs as a result of
extensive dissection around the ureter with a
lesion of the blood vessels that vascularize the
ureter and denudation of the adventitia of the
ureter, which contains small blood vessels, dur-
ing kidney explantation or kidney preparation
for transplantation [1]. Therefore, the vascular-
ization of the ureter should be preserved by a
minimal peri-urethral dissection and especially
by the preservation of the so-called “golden tri-
angle,” the space between the ureter, the lower
half of the kidney, and the renal vascular pedi-
cle. Stenting of the ureter protects against ure-
teral ischemia shortly after transplantation [2].
Extrinsic etiological factors can be extraureteral,
which compress the ureter (hematoma, lympho-
cele), and intraureteral, which are in the lumen
of the ureter (blood clot, calculus, tumor).
Early obstruction occurs within three
months of transplantation and is most often

caused by ischemia of the ureter, and less often
by technical errors when performing uretero-
cystoneostomy, and compression from the out-
side [3]. Late obstruction, three months after
transplantation or later, occurs due to ischemic
tibrosis caused by deficient vascularization of
the ureter, vasculitis in the context of episodes
of acute rejection, vasoconstriction caused by
immunosuppressive therapy, and chronic infec-
tion [4]. Viral and bacterial infections, acute
rejection, and toxicity of immunosuppressive
therapy can cause occasional transient obstruc-
tion due to ureterocystoneostomy edema and
a loss of ureteral tone, due to denervation and
impaired ureteral peristalsis. Ureteral tumors
and urolithiasis are rare causes of late ureteral
obstruction in transplanted patients [5].
Urinary stasis in a transplanted kidney most
often requires surgical treatment in order to pre-
serve renal function, prevent graft loss and death
of the recipient. Any surgical intervention on a
transplanted kidney is extremely precarious due
to the possibility of further damage and loss of
graft function and endangering the life of the
patient [6, 7]. Therefore, it is justified to consider
the possibility of a non-surgical expectant ap-
proach in the treatment of this complication [8].
The aim of this study was to determine
the occurrence, time of development, and
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etiopathogenetic factors of urinary stasis in the transplant-
ed kidney and their distribution according to the type of
kidney donor; to assess the success of different types of
surgical treatment: open and minimally invasive endo-
scopic and percutaneous interventions, and non-surgical
approaches to the treatment of urinary stasis; and to ana-
lyze the most important parameters in the observation and
active monitoring of transplanted patients with urinary
stasis who are treated non-surgically, i.e., the parameters
based on which the indication for surgical treatment will
be set.

METHODS

The research was conducted as a retrospective-prospective
randomized cohort study. The study included 580 patients
transplanted over a period of 20 years, from 1999 to 2018,
at the Transplantation Center, Clinic of Urology, University
Clinical Center of Serbia. In all living donor kidney trans-
plant patients, the donors were close relatives of the recipi-
ent. All cadaveric kidney donors were heart-beating (brain-
dead) donors. In most cases, cadaveric uniorgan explants
of only kidneys, were performed. Multi-organ cadaveric
explants with kidney and liver explants were extremely
rare. In the selection of a living donor, while determining
the suitability of a cadaveric donor, as well as determining
suitable recipient for a kidney transplant, all immunologi-
cal and clinical criteria were met.

In all the patients, a standard operative technique was
used during kidney explantation, from both living and
cadaveric donors, and kidney transplantation. In all cases
of transplantation from a living donor, termino-terminal
arterial anastomosis of the renal artery and hypogastric
artery was performed, while termino-lateral anastomosis
of the renal artery and external iliac artery was performed
in cadaveric transplantation. Urethrocystoneostomy was
performed extravesically according to the Lich-Gregoir
technique with mandatory placement of a “double J” stent
within three weeks. In all cases of kidney transplantation,
whether from a living or cadaveric donor, the left kidney
was transplanted into the right iliac fossa, and the right
kidney into the left. In most transplants, graft perfusion
was performed using the Collins solution, and extremely
rarely, only in multiorgan explantation, using histidine-
tryptophan-ketoglutarate. All the patients were on a stan-
dard protocol of triple conventional immunosuppressive
therapy. Induction immunosuppression was performed
in all the patients. In kidney rejection, with or without
previous biopsy, standard immunosuppressive treatment
was applied.

The following diagnostic procedures were used in the
diagnosis of urinary stasis: ultrasonography, antegrade
pyelography, multislice computed tomography (MSCT),
cystography, intravenous urography, nuclear magnetic
resonance (NMR), and dynamic scintigraphy. As part of
the diagnosis of urinary stasis in the transplanted kidney,
the existence of an associated urinary fistula was ruled out
in all the subjects.
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In all the patients undergoing surgical treatment, percu-
taneous nephrostomy was initially performed. The initial
surgical therapeutic procedures were minimally invasive
endoscopic or percutaneous, and some of the open surgi-
cal interventions were performed in case of their failure.
The group of patients whose definitive treatment was non-
surgical was under observation and active monitoring with
frequent ultrasonography controls, as well as repeated lab-
oratory and microbiological analyses. The main observed
control parameters in accordance with the data from the
literature were as follows: the diameter of the pyelon of the
transplanted kidney (measured ultrasonographically), se-
rum creatinine values and urine culture (positive result was
a bacterial count > 10°) [8]. The values are presented as ini-
tial (value at the beginning of the observation), maximum
(highest value during the observation) and final (value at
the end of the observation).

Written consent was obtained from all the patients, the
study has been approved by the relevant ethics committee,
and conforms to the legal standards.

RESULTS

Out of 580 transplanted patients, a slightly higher num-
ber were from a living donor (306; 53%) (Figure 1). The
largest number of transplantations from a living donor
was performed in the first half of the study, from 1999 to
2008 (259), and from a cadaveric donor in the second half,
from 2009 to 2018 (216). The difference in the number of
transplants performed in the first and second half of the
study in relation to the type of kidney donor is statistically
significant (p < 0.05).

~—&— CADAVERIC DONOR

a5 ~—&—LIVING DONOR

40

35
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Figure 1. Annual distribution of kidney transplants according to donor
type (n=580)

The average age of the transplanted patients was
39.6 + 10.6 years (range 18-62 years). The largest number
of transplanted patients, 412 of them (71%) were between
the ages of 30 and 50 years, 110 (19%) were under 30 years
old, and 58 (10%) were older than 50 years. Among the
transplanted patients, there were slightly more female pa-
tients (348; 60%).

In 87 (15%) transplanted patients, urinary stasis was
found on the transplanted kidney. Approximately the same
incidence of urinary stasis was registered in transplants
from living (51; 17%) and cadaveric donors (36; 13%). The
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difference in the number of patients with urinary stasis
among transplanted patients from living and cadaveric
donors is not statistically significant (p > 0.05). There
was also no statistically significantly higher frequency of
urinary stasis in older recipients. The largest number of
transplanted patients had early urinary stasis, within three
months of transplantation (59; 68%). No statistically sig-
nificant difference was found in the prevalence of early and
late urinary stasis in transplanted patients from different
types of kidney donors (p > 0.05).

Of the etiological factors of urinary stasis, intrinsic
factors were more frequent (57; 66%). Urinary stasis in
patients transplanted from living donors was more often
caused by intrinsic factors (42; 48%), and in cadaveric do-
nors by extrinsic factors (21; 25%) (Figure 2). The differ-
ence in the prevalence of intrinsic and extrinsic etiological
factors of urinary stasis, in transplantation from living and
cadaveric donors is statistically significant (p > 0.05). Of
the extrinsic etiological factors that led to urinary stasis in
the transplanted kidney, the extraureteral factors were the
following: lymphocele (14; 47%), hematoma (10; 33%), and
compression of the funiculus on the ureter (5; 17%); the
only intraureteral factor was calculosis (1; 3%).

The largest number of patients with urinary stasis re-
quired surgical treatment (68; 78%). In all cases of surgical
treatment, percutaneous nephrostomy was initially per-
formed. The majority of transplanted patients with uri-
nary retention required treatment with open surgery (43;
63%). The following types of open surgical treatment were
performed: replacement of the ureteral graft with a native
ureter and ureteropyeloanastomosis (22; 32%), revision of
ureterocystoneostomy (8; 12%), deliberation of the ureter
with probe placement (4; 6%), hematoma drainage (4; 6%),
marsupialization of lymphocele (3; 4%), and nephrectomy
of the transplanted kidney (2; 3%). Minimally invasive en-
doscopic and percutaneous procedures were performed
in 25 (37%) patients: percutaneous drainage with sclero-
therapy (11; 16%), retrograde endoscopic placement of
the probe (7; 10%), antegrade percutaneous placement of
the probe (4; 6%), percutaneous hematoma drainage (2;
3%), and extracorporeal lithotripsy (1; 2%) were performed
(Figure 3). Due to an unsuccessful previous intervention,
42 (62%) patients underwent two or more interventions
until successful surgical treatment was achieved. The treat-
ment was unsuccessful and ended with nephrectomy of the
transplanted kidney in only two (3%) patients.

Non-surgical treatment involving observation with ac-
tive monitoring was successfully performed in 19 (22%)
transplanted patients with urinary retention. The aver-
age duration of observation was 8.3 + 4.1 months (range
3-18 months). Non-surgical treatment led to the complete
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Figure 2. Etiological factors of urinary stasis in a transplanted kidney
according to the type of kidney donor
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Figure 3. Surgical treatment of urinary stasis (n = 68) with a representa-
tion of minimally invasive endoscopic and percutaneous (n = 25) and
open surgical procedures (n = 43)

resolution of urinary stasis in five patients (26%). The pa-
rameters observed during the conservative treatment of
urinary stasis in the transplanted kidney are presented in
Table 1. Statistically significant difference was found in
the initial and maximum values of serum creatinine in
relation to the end creatinine values (p < 0.05). No statis-
tically significant difference was found between the ini-
tial, maximum, and final values of the pyelon diameter
(p < 0.05). The frequency of positive urine culture initially
and during observation is statistically insignificant (p >
0.05), while all patients had a negative urine culture at the
end of observation.

In the majority of patients, one or more associated
pathological conditions were treated during conservative
treatment: cytomegalovirus infection (4; 22%), BK virus
infection (8; 44%), acute graft rejection (7; 39%), toxic-
ity of immunosuppressive therapy (10; 55%), and urinary
infection (11; 66%).

Finally, successful treatment of urinary stasis in the
transplanted kidney was achieved in 85 (98%) patients.
In two (2%) patients, the graft was lost, explanted, and the
patient was returned to dialysis. There were no fatalities.

Table 1. Parameters of conservative treatment of urinary stasis in a transplanted kidney (n = 19)

Parameters Initial value Maximal value End value p

Pyelon (mm) 22 +10(10-30) 28 £9(15-35) 20+12(0-30) p>0.05
Serum creatinine (umol/L) 197 + 89 (120-287) 236 + 75 (130-325) 118 £18(70-138) p <0.05
Positive urine culture (%) 50 61 0 p>0.05

The values are presented as initial (at the beginning of the observation), maximum (highest during the observation), and final (at the end of the observation period).
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DISCUSSION

Etiopathogenetic factors that lead to urological compli-
cations in a transplanted kidney are of donor or recipi-
ent origin and of medical or technical nature. Damage to
the transplanted kidney is the result of ischemia, inflam-
mation, infection, toxicity of immunosuppressive drugs,
clinical condition of the donor and recipient, or technical
errors during kidney explantation and transplantation [9].
The incidence of urinary stasis in a transplanted kidney is
highly variable according to different studies, and ranges
3-20% [4, 10, 11, 12]. In older studies, it is registered more
often than in today’s researches. This may be related to
advances in the technical factors of explantation and trans-
plantation and new, improved perfusion solutions and the
use of continuous mechanical hypothermic perfusion. In
addition, new, more effective and less toxic immunosup-
pressive drugs and revised immunosuppressive protocols
with lower doses of immunosuppressive drugs lead to a
reduction in complications. In our study, urinary stasis
in the transplanted kidney was detected in 15% of trans-
planted patients and occurred twice as often in the first
10 years of the study.

The most common etiological factors of urinary stasis
are intrinsic factors due to ischemia, technical errors, or
edema localized in the distal part of the ureter, most often
on ureterocystoneostomy. It has been stated that ischemia
is the most common cause of obstruction [7]. In our study,
intrinsic factors as a cause of urinary stasis were registered
in 66% of patients and were statistically significantly more
common in patients transplanted from a living donor.
Extrinsic etiological factors were significantly more fre-
quent in cadaveric donors, and lymphocele was the most
common among them.

Increasingly high-quality dialysis and improved drugs
for chronic renal failure lead to an older age of the recipi-
ents. The data on the association of the age of the recipient
with the onset of complications are controversial. In our
study, 71% of the transplanted patients were between the
ages of 30 and 50 years, and only 10% were older than
50 years. Irdam et al. [12] showed that older donor and
recipient age are risk factors in developing urinary stasis
after kidney transplantation. In our study no statistically
significantly higher frequency of urinary stasis was found
in older recipients.

The technical factor is important in causing urinary
stasis in the transplanted kidney, because interruption of
the ureter vascularization leads to ischemia and finally
stricture of the ureter. Preservation of normal ureter vas-
cularization by minimal periureteral dissection reduces
the possibility of ureteral complications. Even with all the
measures to preserve ureteral vascularization employed,
the distal ureter is prone to ischemia due to its location
and distance from the renal blood vessels (Figure 4).
Furthermore, technical factors such as the type of ure-
terocystoneostomy and prophylactic stent use may also in-
fluence the higher incidence of urinary stasis in the trans-
planted kidney [3]. Today, ureterocystoneostomy is most
often performed according to the modified Lich-Gregoir
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Figure 4. Right kidney explanted from cadaver and ready for trans-
plantation; the renal artery has an aortic “Carrel patch,”and the vein is
lengthened by the reconstruction of part of the vena cava; fatty tissue
is preserved in the hilus of the kidney and around the ureter (“golden
triangle”) to preserve ureteral circulation

extravesical technique. It is performed easily and quickly
on the front-lateral wall of the bladder. It includes a short
muscular tunnel across the end of the ureter to prevent
vesicoureteral reflux and development of compressive isch-
emia and subsequent stricture [13]. There are controversies
about the necessity of stenting the transplanted ureter. In
most studies, the prophylactic use of stents significantly
reduces the incidence of urethral strictures [14]. In our
study, all transplanted patients underwent ureterocystone-
ostomy according to the Lich—Gregoir technique using the
extravesical route, and the ureter was routinely stented by
placing a double ] probe within three weeks.

Urinary stasis is most often described as a complication
of kidney transplantation during the first year after trans-
plantation [10]. In our study, we found a more frequent oc-
currence of early obstruction, during the first three months
after transplantation (68%), which is consistent with the
results of similar studies [4, 15].

The connection between episodes of acute rejection
and the toxicity of immunosuppressive therapy in the oc-
currence of urinary stasis in a transplanted kidney is well
known [16]. Vasoconstriction during kidney rejection
and vasculitis caused by toxic immunosuppression ther-
apy lead to ischemia and further complications in ureter.
Immunological complications in the occurrence of urinary
stasis are less common in transplants from living relatives
and in transplants from cadaveric donors with standard
immunological risk. In our study, urinary stasis occurred
statistically insignificantly more often in transplantations
from living kidney donors.

Today, the main goal of surgical treatment of urinary
stasis in a transplanted kidney is the use of minimally
invasive surgical techniques due to lower accompanying
morbidity. Most patients with urinary stasis in a trans-
planted kidney can be treated with a percutaneous and
endoscopic approach [17]. Short ureteral strictures on the
distal ureter or on ureterocystoneostomy can be treated
by antegrade percutaneous dilatation and placement of
the probe into the ureter, or less often by a retrograde ap-
proach. In our study, surgical treatment was performed
in 78% of patients, and among them, open surgery was
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performed more often in 63% of patients, that is in ac-
cordance with similar studies [18]. In all cases of surgi-
cal treatment, percutaneous nephrostomy was initially
performed as a temporary measure to establish urinary
drainage, improve renal function, and treat infection [19].
Of the minimally invasive procedures, percutaneous drain-
age and lymphocele sclerotherapy were performed most
often. Open surgical intervention is indicated after previ-
ously unsuccessful endoscopic or percutaneous treatment
[20]. In our patients, ureter graft replacement with native
ureter and ureteropyeloanastomosis of native ureter with
pyelon of graft was most frequently performed open surgi-
cal treatment.

The non-surgical approach in treatment of urinary
stasis in transplanted patients involves observation with
active monitoring [8]. Successful non-surgical treat-
ment in our study was performed in 22% of the patients.
Repeated and periodic ultrasonographic examination,
monitoring of renal function through serum creatinine
levels, and monitoring of presence of urinary infection
are crucial before making the decision to perform surgi-
cal intervention on the transplanted kidney [14]. Surgical
correction is advised in cases of pronounced dilatation
of the canalicular system with a tendency to increase, in
cases of progressive decrease in renal function, and re-
current urinary infection refractory to antibiotic therapy
[8]. Progressive elevation of serum creatinine is a strong
indicator of graft dysfunction, while there is no standard
threshold value of pyelon diameter in predicting the
need for surgical intervention. It must be in conjunction
with other parameters, especially with serum creatinine
values, but also with the presence of a urinary infection
refractory to antibiotic therapy [8, 21]. In our study, in
successfully conservatively treated patients, a significant
reduction in serum creatinine was achieved with improve-
ment or normalization of graft function, followed by the
absence of urinary infection with sterile urine culture. In
one-quarter of patients, the dilatation of the canalicular
system of the graft disappeared spontaneously, while in
the others, functionally insignificant residual stasis re-
mained without the need for surgical correction (Figure 5).
Possible causes for residual stasis are a transient disturbance
of peristalsis with blockage of the transmission of peristal-
tic waves through the wall of the ureter due to edema and
ischemia, as well as transient vesicoureteral reflux [22].

Adequate treatment of associated pathological condi-
tions on the transplanted kidney with urinary stasis can
lead to an improvement in graft function and at the same
time to a reduction or complete disappearance of stasis
on the transplanted kidney. Therefore, a detailed explora-
tion of all possible factors of deterioration of graft func-
tion is required. There is a causal relationship between
cytomegalovirus, BK virus, and bacterial infection and
stasis in a transplanted kidney [23, 24, 25]. Infections can
cause edema, spasm, and ischemic damage to the ureter
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Figure 5. Complete spontaneous resolution of urinary stasis in the
transplanted kidney during observation and active follow-up over a
period of six weeks

leading to urinary stasis. The toxicity of immunosuppres-
sive therapy is accompanied by ischemic damage to the
ureter based on vasoconstriction and edema formation.
Therefore, minimizing the negative effects of immunosup-
pressive therapy is very important. Renal rejection can be
accompanied by obstruction due to local inflammation and
vasculitis-induced ischemia of the ureter, which results in
decreased tonus of the ureter due to denervation, and leads
to edema and later fibrosis [26]. It is important to focus on
the etiopathogenesis of urinary retention and to recognize
and treat associated pathological conditions that may lead
to graft dysfunction. Because of the unpredictable clinical
course, individual evaluation of each transplant patient
with urinary retention is crucial. In our study, the majority
of patients under observation with active monitoring were
treated for associated pathological conditions.

CONCLUSION

Urinary stasis in the transplanted kidney was found in 15%
of transplanted patients without significant differences in
representation according to the type of kidney donor. Most
often, urinary stasis in the transplanted kidney occurred
early, during the first three months after transplantation,
and the most common etiological factors were intrinsic
factors, significantly more common in transplantation
from a living donor. The largest number of patients with
urinary stasis were treated surgically with open surgery,
most often by replacing the graft ureter with a native ure-
ter with ureteropyeloanastomosis. Nonsurgical treatment
was successful in 22% of transplant patients with urinary
retention. Non-surgical treatment with active monitoring
requires repeated ultrasound examinations with monitor-
ing of renal function and the presence of urinary infection.
Surgical correction is advised in cases of pronounced dila-
tation of the canalicular system of the transplanted kidney
with a tendency to increase, in cases of progressive de-
crease in renal function and accompanying recurrent com-
plicated urinary infection refractory to antibiotic therapy.
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YpUHapHK 3aCTOj HA TpaHCNIAaHTMPaHOM bybpery — ABaAeceToroAuL e UCKYCTBO

jeAHOr TPaHCNNAHTALMOHOT LEEHTPA

Yenomup Tomy3osuh', Munan PagoBaHoBuh'2, HeHag Tony3osuh?, AnekcaHgap JaHnuuh'? Anekca 3y6ennh?
'YHuBep3uTeTCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a yponorujy, beorpag, Cpbuja;

2Ynueepautet y beorpagy, MeanunHcku dakyntet, beorpag, Cpbuja;

YHnBep3uTeTCKu KNUHUYKK LieHTap Cpbuje, KnuHuka 3a ruHekonorujy 1 akywepctso, beorpag, Cpbuja

CAXETAK

YBog/Lurmb YpriHapHW 3aCToj TpaHCnaHTpaHor bybpera Ha-
CTaje 300r oncTpyKUuje ypeTepa U3asaHe UHTPUH3UYHIM U
EKCTPUH3NYHUM ETVOMOLWKIM BaKTOpHMA.

Linsb papa je 610 yTBPAUTY 3aCTYN/bEHOCT, BPEME HacTaHKa
1 eTonaToreHeTcke GpakTope YpUHAPHOT 3aCToja Ha TpaH-
CMNaHTMPaHOM GyBpery 1 HUXoBYy AMCTPUOYLIMjY NpeMa BPCTU
JoHopa bybpera, Kao v aHanM3rpaT y4ecTanocT v yCnewHoCT
PasnuUNTUX BPCTa XMPYPLUKOT 11 KOH3ePBATVBHOT Neyetba.
MeTope Y peTpoCneKkTBHO-NPOCNEKTMBHO]j PaHLOMM30BaHO]
cTyauju obyxsaheHo je 580 60necHUKa ca TpaHCMIaHTUPAHUM
6y6perom y LleHTpy 3a TpaHcnnaHTauwujy KnuHuke 3a ypono-
rvjy Knunuukor ueHtpa Cpbuje y neprogy og 20 roamHa. Mo
AVjarHOCTVKOBatby YPUHAPHOT 3aCTOja Ha TPaHCMIaHTUPAHOM
6y6pery, ypaheHe cy MUHVMaNHO MHBa3UBHE WMV OTBOPEHE
XUPYpPLUKe NHTePBeHLMje, AOK je 3a jeAHy rpyny 6onecHrKa
OebVHUTVBHO Nleyere 6110 HEXMPYPLLKO ca orncepBaLjom
1 aKTMBHUM npaherbem. [MaBHY KOHTPONHM NapameTpu y TOKY
HeXMPYPLLKOT neyera 6unu cy gnjametap nujenoHa TpaH-
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cnnaHTMpaHor 6ybpera, BpefHOCTU CEPYMCKOT KpeaTuHVHa 1
Hanas ypyHoOKynType.

Pesynrtatu Kop 15% 6onecHriKa ca TpaHCMIaHTApaHum 6y6pe-
rom HaheH je yprHapHU 3acToj Ha TpaHCMaHTUpaHom 6y6pery.
Hajsehn 6poj 6onecHrKa MMao je paHu YpUHaAPHW 3aCToj, y TOKY
npBa TPU Mecella of TpaHcnnaHTauuje (68%). Hajuewhn etu-
0JIOWKN GpaKTOpY YPUHAPHOT 3acToja Cy 61NV MHTPUH3NYHN
dakTopu (66%), Koju Cy ce 3HauajHO yuyecTanmje jaBsbani Kog,
60necHKa ca TpaHCNIaHTUPaHM 6ybperom of Xu1Bor JOHopa.
HexvpypLuKo neyerse ca oncepsaLmjom 1 akTBHUM Npaherbem
je ycnewHo cnpoBeaeHo Kog 22% 6onecHrKa.

3akrmpyuak Hajsehu 6poj 6onecHrka ca ypuHapHUM 3acTojem
neyeH je xupypLuKkn. XnpypLuka Kopekuuja ce caBeTyje y ciy-
yajeBMMa U3paxkeHe Aunatalmje KaHanmKynapHoOr cuctema ca
TeHAeHUujoM noBehatba, Kog NPOrpecrBHOT CHUXEHA PeHanHe
bYyHKUWMje 1 peuyanBHE KOMMIMKOBaHE YprHapHe nHdekLmje
OTMOPHE Ha aHTNONOTCKY Tepanujy.

KmbyuHe peun: TpaHcnnaHTtayuja 6ybpera; yprHapHU 3acToj;
XUPYPLLKO JleYeHbe; HEXPYPLLKO Nleyere
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Perioperative outcomes of laparoscopic and open
retropubic radical prostatectomy

Bashkim Shabani', Ognen Ivanovski', Slobodan Gurmeshevski', Armend Rufati',
Aleksandra Panovska-Petrusheva?, Vita Stojmenovska®, Gordana Petrushevska*

'Ss. Cyril and Methodius University, Faculty of Medicine, University Clinic of Urology, Skopje, North
Macedonia;

2Ss. Cyril and Methodius University, Faculty of Medicine, University Clinic for Traumatology, Orthopedic
Diseases, Anesthesia, Reanimation, Intensive Care and Emergency Centre, Skopje, North Macedonia;

3Ss. Cyril and Methodius University, Faculty of Medicine, University Clinic of Radiotherapy and Oncology,
Skopje, North Macedonia;

#Ss. Cyril and Methodius University, Faculty of Medicine, Institute of Pathology, Skopje, North Macedonia

SUMMARY

Introduction/Objective Radical prostatectomy (RP) is a treatment option with high curative potential
in patients with prostate cancer of moderate-risk.

The aim of the study is to assess perioperative results of laparoscopic RP (LRP) and open retropubic RP (ORRP).
Methods From 2016 to 2020, a total of 244 patients undergone RP, as follow: 145 patients LRP and 99
patients ORRP. Demographic data, preoperative parameters, perioperative and pathological outcomes
were analyzed and compared among LRP and ORRP groups.

Results In regard to demographic data and preoperative parameters (BMI, mean age, median pretreatment
prostate-specific antigen, clinical stage and Gleason score from biopsy), there are no differences between
the observed groups. Patients from ORRP group had significantly shorter operative time (p < 0.05).
Patients from LRP group had major advantages in regard to estimated blood loss (EBL) (550 ml for LRP
vs. 1450 ml for ORRP), hospitalization time (six days for LRP vs. nine days for ORRP), catheter removal (6.5
days for LRP vs. 12 days for ORRP), overall complication rates (29% for LRP vs. 48.4% for ORRP) and blood
transfusion rates (22.7% for LRP and 37.4% for ORRP).

Conclusion Both LRP and ORRP provide favorable operative results in terms of efficacy, safety and
oncologic outcome. However, patients undergoing LRP were more likely to have less EBL, shorter length
of hospital stay, earlier catheter removal and lower rates of overall perioperative complications.
Keywords: prostate cancer; laparoscopic radical prostatectomy; open retropubic radical prostatectomy

INTRODUCTION

Current epidemiological data show that pros-
tate cancer is the second most common cancer
affecting the male population, with the increas-
ing incidence in recent years [1, 2]. Radical
prostatectomy is a treatment option with high
curative potential in patients with prostate
cancer of moderate-risk [3, 4]. Nowadays, op-
erative techniques include open, laparoscopic
and robotic-assisted RP. Open RP (ORRP) has
been in use for the longest time, but is asso-
ciated with certain disadvantages, including
intraoperative hemorrhage and length of hos-
pital stay [5]. Minimally invasive RPs including
laparoscopic (LRP) and robot-assisted (RARP),
are designed as technically innovative opera-
tive techniques and had been introduced into
clinical practice in the late 20th and early 21st
centuries [6, 7]. Regardless of the type of op-
erative technique, the basic goal of RP remains
the same - removal of cancer while achieving
good functional results in terms of continence
and sexual function [6]. Published results of
numerous studies on the effects of the afore-
mentioned operative techniques on the onco-
logical and functional outcomes are still not

completely consistent [5, 7]. Herein, we present
the results of our prospective study regarding
the perioperative surgical outcomes and com-
plications of LRP and open retropubic radical
prostatectomy (ORRP).

METHODS

From January 2016 to June 2020, a total of 244
study patients, mean age 67.2 years (61-74;
SD = 10.72) had undergone radical prosta-
tectomy at the University Clinic of Urology in
Skopje. Depending on the applied operative
technique, the patients were divided into two
groups, as follows:

1) Group LRP - 145 patients who had un-
dergone laparoscopic radical prostatec-
tomy;

2) Group ORRP - 99 patients who had un-
dergone radical retropubic radical pros-
tatectomy.

All applied procedures on the examined
groups of patients were carried out in accordance
with the ethical principles of the Declaration of
Helsinki, with guaranteed discretion in regard
to personal data.
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Ethical Committee of the Mother Teresa University
Clinical Center in Skopje aproved the study (Number of
Approval 03-116/4).

We applied for ORRP the operative technique described
by Walsh [8]. Surgical technique of laparoscopic prostatec-
tomy was performed by the same surgical team, according
to Heilbronn technique [9]. Both techniques were per-
formed without pelvic lymph node dissection, since only
patients with pretreatment prostate-specific antigen (PSA)
levels < 10 ng/mL were included in the study. All patients
underwent standardized preoperative procedure of our
clinic, including: complete blood count, biochemical analy-
sis, urine, urine culture, serum PSA, multislice computer-
ized abdomino-pelvic tomography, histopathological result
of transrectal ultrasound guided prostate biopsy, cardiac
and anesthesia evaluation, urological evaluation, decision
for the operative treatment by the Council for uro-oncolo-
gy and patient informed consent form. Demographic data
and preoperative parameters included the following: mean
age, body mass index (BMI), median pretreatment pros-
tatic specific antigen (PSA) values (ng/ml), clinical stage
and Gleason score (GS) from biopsy. Perioperative and
pathological outcomes included the following: operation
time, estimated blood loss (ml), pathological stage, patho-
logic GS, prostate volume and positive surgical margins
(PSM). Operative complications have been classified and
recorded according to Clavien-Dindo classification [10].

Statistical analysis was performed using R Studio. Two-
proportions z-test was used to conduct a hypothesis test
about the difference between the proportions of the ob-
served two groups of patients. A p-value of < 0.05 was
deemed statistically significant.

RESULTS

Basic demographic and preoperative data are listed in
Table 1.

Table 1. Demographic data and preoperative parameters

Parameters LRP ORRP p-value
No. of patients 145 99

Mean age 67 (61-74) 67.5(63-73) | 0.3685
BMI (kg/m?) 23.2(21.7-26.8) | 23.6(22.1-27) | 0.3043
Median pretreatment | 10.6 (6.3-18.6) | 10.9 (7.1-17.5) | 0.3870
PSA (ng/ml)

Clinical stage, No. (%)

T 128 (88.3) 90 (90.9) 0.5157
T2 2(1.4) 1(1.02) 0.7949
T3 14 (9.6) 8(8.08) 0.6745
T4 1(0.7) 0(0) 0.4065
GS from biopsy 6.77 £ 1.1 6.85+1.33 0.6091
GS<6,n (%) 65 (44.8) 42 (42.4) 0.7114
GS=3+4,n (%) 30(20.7) 20(20.2) 0.9283
GS=4+3,n (%) 26 (18) 14 (14.2) 0.4295
GS=8,n (%) 15(10.3) 12(12.1) 0.6672
GS=9,10,n (%) 9(6.2) 11(11.1) 0.1707

LRP - laparoscopic radical prostatectomy; ORRP - open retropubic radical
prostatectomy; BMI - body mass index; PSA - prostate-specific antigen;

GS - Gleason score
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In regard to mean age, BMI and median PSA before
treatment, no statistically significant differences were
found among the analyzed groups (p = 0.3685 vs. 0.3043
vs. 0.3870, respectively). In relation to each of the clinical
stages, there are no statistically significant differences be-
tween the observed groups (p = 0.5157 for T1, p = 0.7949
for T2, p = 0.6745 for T3, p = 0.4065 for T4, respectively).
There is no statistical difference between the groups in the
prevalence of GS from biopsy (p = 6091).

Regarding the representation of each of the men-
tioned values of GS biopsy samples (GS < 6, GS =3 + 4,
GS =4 + 3 GS = 8), there are no statistically significant
differences between the examined groups.

The most common pathological stage was T2c with 40%
(in the LRP group), while the least represented stage was
T4 with 0%, but in relation to the representation of all the
stages shown, no statistically significant differences were
found between the observed groups.

GS of biopsy samples did not differ significantly, both
between the two groups (6.77 £ 1.1 for LRP vs. 6.85 + 1.33
for ORRP; p = 0.6091), and between each of the analyzed
intervals, respectively (Table 2).

Table 2. Perioperative and pathological outcomes

Parameters LRP ORRP p-value
Operation time (min), median 207 151 0.0021
(IQR) (173-250) | (127-220)

EBL (), median (IQR) (250.950) | (500 2400) | ©-0000
Hospitalization time (day) 6 (5-8) 9(6-12) | 0.0000
Catheter removal (day) 6.5(5-8) | 12(10-14) | 0.0000
Nerve-sparing, No. (%) 84 (58) 64 (65) 0.2937
Unilateral nerve-sparing, No. (%) | 33 (23) 27 (27) 0.4237
Bilateral nerve-sparing, No. (%) 68 (47) 58 (57) 0.0735
Pathological stage, No. (%)

T2a 22(15.2) 8(8.1) 0.0969
T2b 7 (4.8) 8(8.1) 0.2983
T2c 58 (40) 38(38.3) | 0.8026
T3a 32(22) 19(19.2) 0.5892
T3b 26 (18) 26(26.3) | 0.1188
T4 0(0) 0(0) -
Pathologic GS

2-6 34(23.4) | 27(27.3) | 0.4965
7 76 (52.4) 48 (48.5) 0.5485
8-10 35(24.2) 24 (24.2) 0.9840
Prost.ate volume (g), 38.2 39.1 03675
median (IQR) (29.1-49) | (28.8-50)

PSM, n (%) 58 (40) 35(35.3) | 0.4654

LRP - laparoscopic radical prostatectomy; ORRP - open retropubic
radical prostatectomy; IQR - interquartile range; GS - Gleason score;
PSM - positive surgical margins

The average operative time was shorter in the ORRP
group and this difference was statistically significant in
favor of the ORRP group (207 for LRP vs. 151 for ORRP;
p = 0.0021). However, the average estimated blood loss
(EBL) was lower in the LRP group (550 ml) compared
to the ORRP (1450 ml) and this difference was statisti-
cally significant in favor of the LRP group (p = 0.0000).
Hospitalization time was longer in the ORRP group com-
pared to LRP (nine days vs. six days, p = 0.0000) and this
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difference is statistically significant in favor of the LRP
group. Patients from the ORRP group had a urinary cath-
eter longer than patients from the LRP group (12 days
vs. 6.5 days; p = 0.0000) and this difference is statistically
significant in favor of the LRP group. When analyzing the
overall frequency of the nerve-sparing procedure, it was
more frequent in the ORRP group compared to the LRP
group (65% vs. 58%, p = 0.2937), but this difference be-
tween the observed groups was not statistically significant.
Both unilateral and bilateral nerve-sparing procedures
were applied more often in the ORRP group compared
to the LRP group (27% vs. 23%, p = 0.4237; 57% vs. 47%,
p = 0.0735, individually), but neither in the first nor in the
second case is this difference between the observed groups
statistically significant.

Regarding the pathological stage, stages T2a, T2c
and T3a were more often represented in the LRP group
compared to the ORRP group, respectively (15.2% vs.
8.1%, p = 0.0969; 40% vs. 38.3%, p = 0.8026; 32 vs. 19%,
p = 0.5892, respectively) and that difference between the
observed groups is not statistically significant. Stages T2b
and T3b, respectively, were more prevalent in the ORRP
group than in the LRP group (8.1% vs. 4.8%, p = 0.2983;
26.3% vs. 18%, p = 0.1188, respectively) but the difference
in favor of the ORRP group is not statistically significant.
Stage T4 was not detected in both observed groups. Among
the observed groups, there are no statistically significant
differences in relation to the representation of each of
the categories of pathological GS, respectively. GS 2-6
was more prevalent in the ORRP group compared to the
LRP group (27.3% vs. 23.4%, p = 0.4965); GS7 was more
prevalent in the LRP group compared to the ORRP group
(52.4% vs. 48.5%, p = 0.5485), while GS 8-10 was equally
represented in both observed groups (24.2% vs. 24.2%,
p = 0.9840). The average prostate volume was higher in
the ORRP group compared to the LRP group (38.2g vs.
39.1 g; p = 0.3675) and this difference between the ob-
served groups is not statistically significant. Among the
observed groups, no statistically significant difference was
found in terms of PSM representation either (40% for LRP
vs. 35.3% for ORRP, respectively, p = 0.4654).

Table 3. Operative complications

zirslfop;gfattlzlveeacr;dmeglzIc):ations Bitp QIR p-value
< 30 days, n (%) ' No. (%) | No. (%)

Overall 42 (29) | 48 (48.4) | 0.0083
Grade | 6(4.1) | 5(5.055) | 0.7279
Gradelll 28(19.3) | 40 (40.4) | 0.0030
Grade llla 2(1.4) | 4(4.055) | 0.1868
Grade lllb 5(3.4) | 8(8.08) | 0.1141
Grade IVa 1(0.8) 1(1.01) | 0.7872
Grade IVb 0(0) 0(0)

GradeV 0(0) 0(0) -
Blood transfusion, n (%) 33(22.7)| 37 (37.4) | 0.01314

LRP - laparoscopic radical prostatectomy; ORRP — open retropubic

The total share of perioperative and early postoperative
complications was higher in the ORRP group (80.8% for
ORRP vs. 29% for LRP, p = 0.0000) and this difference is
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statistically significant in favor of the ORRP group (Table 3).
The share of these complications in all analyzed categories
(according to the Clavien-Dindo classification) respective-
ly was higher in the ORRP group, but this difference com-
pared to the LRP group is statistically significant only for
the Grade 2 category (62.6% for ORRP vs. 19, 3% for LRP,
p = 0.0000). No Grade IVb and Grade V complications
were recorded. Transfusion rates were higher in the ORRP
group (69.6% for ORRP vs. 22.7% for LRP, p = 0.0000), and
that difference is statistically significant.

DISCUSSION

Radical prostatectomy is the usual curative treatment for
localized prostate cancer. The operative technique of radi-
cal prostatectomy developed from open surgery to laparo-
scopic procedure, and the latest robot-assisted technique
(RARP), which is today the most common technique in
developed countries, with a growing trend of popularity
[11]. Laparoscopic surgery gained great popularity at the
beginning of the 21st century. The basic motives and rea-
sons for the development of this technique are contained
in its minimal invasiveness, which creates the conditions
for improving operative results in terms of complications,
bleeding and length of hospitalization [12]. Open radical
retropubic prostatectomy has its own qualities, including
availability of performing in smaller centers, short duration
of the procedure, financial profitability, relatively low inva-
siveness, possibility of performing quality lymphadenec-
tomy and relatively quick recovery. The presented results
of randomized controlled studies on the oncological results
of operative treatment of patients with localized prostate
cancer show high rates of cancer-specific survival, namely:
80.4% after 23 years, 91.5-95.9% after 19.5 years, and 99%
after 10 years of follow-up [13]. When it comes to the re-
sults achieved by applying each of the aforementioned op-
erative techniques respectively, several systematic analyzes
have been presented to date comparing the results of open
versus laparoscopic robot-assisted radical prostatectomy,
and the results were inconsistent [14].

The results of our study show that there are no statisti-
cally significant differences among the observed groups
in terms of demographic and preoperative parameters,
which makes the examined sample consistent for objec-
tive comparison.

Analyzing the perioperative results of robotic-assisted
laparoscopic radical prostatectomy, laparoscopic radical
prostatectomy and open radical prostatectomy, Sirisopana
et al. [14] stated an average operative time of 160, 210
and 200 minutes, respectively, and that the difference
was statistically significant in favor of the ORRP group.
Similarly, the results of our study show that the average
operative time in the ORRP group was statistically signifi-
cantly shorter compared to the LRP group (151 minutes
for ORRP vs. 207 minutes for LRP, p < 0.05). The results
of several large studies, including a systematic review and
meta-analysis by Cao et al. [15], as well as by Forsmark
et al. [16], whose study was included in the LAPRO trial,
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are consonant with our results regarding operative time,
favoring the ORRP group. On the other hand, our results
show that EBL is statistically significantly higher in the
ORRP group compared to the LRP group, which is in line
with the experiences of other authors [12, 14, 15, 16]. The
literature also states that the reduction of EBL is directly
correlated with the quality of visualization, which is one
of the advantages of the laparoscopic technique compared
to the open [14]. In our series, the average hospitalization
time was nine days in the ORRP group and it was statisti-
cally significantly longer than in the LRP group with six
days. The average duration of catheterization in the ORRP
group was 12 days, statistically significantly longer than in
the LRP group (6.5 days). The results of many studies con-
firm our findings regarding the duration of hospitalization
and catheterization, favoring the laparoscopic operative
technique [14, 15, 17].

In our series, the nerve sparing technique was applied
more often in the ORRP group, but without a statistically
significant difference compared to the LRP group. This
technique certainly contributes to the quality of the pres-
ervation of the bladder neck and to the preservation of
potency and continence, which primarily depends on the
operator’s skills [15, 18]. However, in our study we did not
study the effects of this technique on the rate of potency
and continence, but this will certainly be the subject of
future consideration. Differences between pathological GS
categories among the observed groups are not statistically
significant, which confirms clear inclusion criteria and
good selection of our study patients.

PSM is an indicator of the oncological outcome of sur-
gery, but also a predictor of biochemical relapse [19]. In
our study, the PSM rate was higher in the LRP group (40%)
compared to the ORRP group (35.3%), but without statis-
tical significance. In a recent meta-analysis by Cao et al.
[15], the overall PSM rate for LRP/RARP was 22.3% and
for ORRP 28.6%, with no statistical differences. Analyzing
RARP, Wang et al. [20] reported variations in PSM rates
from 12.1% to 41.3%. Our results are in the range of values
shown by other authors, but we are convinced that this re-
sult can be improved by using a unique operative technique
for all operators participating in the study [21]. Prostate
volume was slightly higher in the ORRP group, but this
difference compared to the ORRP group is not statisti-
cally significant. Prostate volume along with GS has been
reported to be the most reliable predictor of PSM [15].

Perioperative and early postoperative complications (<
30 days), classified according to the Clavien-Dindo system
were detected in a total of 122 patients, namely: 42 in the
LRP group and 48 in the ORRP group. The relative share of
48.4% of complications in the ORRP group is higher than
the relative share of 29% in the LRP group, and the dif-
ference is statistically significant (p = 0.0083). Among the
analyzed complications, Grade 2 complications dominated
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in both examined groups, in a total of 68 patients. Relative
share of these complications is higher in the ORRP group
(40.4% for ORRP vs. 19.3% for LRP, p = 0.0030) and this
difference is statistically significant in favor of the ORRP
group. Relative share of complications of the other catego-
ries (Grade I, Grade IIIa, Grade IIIb and Grade IVa) was
higher in the ORRP group compared to the LRP group, but
this difference is not statistically significant for any indi-
vidual category. Complications of Grade IVb and Grade V
were not determined. There are few head-to-head studies
in the literature comparing the operative complications of
LRP versus ORRP. Pompe et al. [22] reported that in their
series of 13924 RPs, the average operative complication
rate was 20.6%, with Grade I and Grade II predominating.
Analyzing the operative complications of ORRP and LRP
in a series of 4592 patients, Rabbani et al. [23] reported
an average rate of 30.3%, which did not include the rela-
tive share of blood transfusion in the ORRP group, which
was 55% and was higher than the share in the LRP group.
Sirisopana et al. [14] reported an overall complication rate
of 81.25% for ORRP and 29.05% for LRP, among which
Grade 1 and 2 complications predominate, with blood
transfusions of 69.35% for ORRP and 23.4% for LRP [14].
The presented rates of perioperative and early postopera-
tive complications in our series are in compliance with the
results presented in the literature. Blood transfusions were
significantly more frequent in the ORRP group (22.7%
for LRP vs. 37.4% for ORRP, p = 0.01314). We want to
emphasize that blood transfusions are included into Grade
IT complications, and they are also separately compared
in relation to the studied groups. There is no doubt that
the outcome of operative treatment is influenced by the
experience of the operative team, as well as the number
of operations performed annually. A recently published
study by Ploussard et al. [24] states that 10 cases per year
represents the lower limit of the number of operative in-
terventions, which is associated with an unfavorable opera-
tive outcome. The results of our research show that in the
mentioned period we performed an average of 61 radical
prostatectomies per year, which ranks our hospital among
high-volume institutions, and this certainly contributes to
the improvement of perioperative results.

CONCLUSION

For patients with moderate-risk prostate cancer, both LRP
and ORRP provide favorable operative results in terms of
efficacy, safety and oncologic outcome. However, patients
undergoing LRP were more likely to have less EBL, shorter
length of hospital stay, earlier catheter removal and lower
rates of overall perioperative complications.

Conflict of interest: None declared.
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I'IepuonepaTMBHM Ucxoau nanapocCKoncKke U 0OTsopeHe peTponyﬁuqu paauKaiHe

npocTateKTomuje

bawkum LWabaHu', OrveH NeaHoscku', CnobopaH lypmeluescku', ApmeHg Pydatn', Anekcanapa MaHoBcKa-leTpyLeBa?,

Buta CTojmeHoBCKa?, TopaaHa MNeTpyLieBcka*

'YHuBep3uTeTCKa KNMHUKa 3a yponorujy, MeguunHcki dakyntet, Ckonsbe, CeBepHa MakeaoHuja;
2YHnBep3nTETCKa KNMHWKa 33 TpayMaTonorujy, optoneacke 601ecty, aHecTe3unjy, peaHUMaLjy, IHTEH3WBHY HETY 11 YPreHTHY LieHTap,

MepnunumHckm dpakyntet, Ckornsbe, CeBepHa MakefoHuja;

*YHnBep3nTeTCKa KNMHWKa 3a paauoTepanujy 1 oHkonorujy, Meguumtckm dpakyntet, Ckonbe, CeBepHa MakegoHuja;
*UHcTuTyT 3 Natonorujy, MeguumHckm dpakyntet, Ckonsbe, CeBepHa MakegoHuja

CAMXETAK

YBop/LUwm PagrkanHa npoctatekTomuja je onuuja feyerba ca
BUCOKMM KypaTVBHUM MOTEHLMjAIOM KO 60NecHrKa ca Kap-
LIHOMOM NpOCTaTe yMepeHor pusnKa.

Linrb papa je npoueHa nepuonepaTMBHUX pe3ysTaTa lanapo-
ckoncke (J1IPM) n oTBopeHe peTponybryHe pagunKanHe NpocTa-
TekTomuje (OPPIT).

Metope Op 2016. 5o 2020. rognHe YKYnHO 244 6onecHKa nog-
BPrHyTa Cy pafuKanHoj npocTaTekToMuju, 1 To: 145 6onecHnKa
JIPM 1 99 6onecHuka OPPI. lemorpadcku nogauw, npeorne-
paTVBHY NapameTpy, MepronepaTyiBHY U NaTONOLIKN UCXOAM
aHanusvpaHu cy n ynopehenu nsmebhy rpyna JIPT1 n OPPIT.
PesynTatm Y norneay gemorpadckux nogataka u npeonepa-
TUBHUX NapameTapa (MHAEKC TenecHe mace, Cpefra CTapocT,
cpeprba BpegHOCT MPOCTAaTUYHOT CreLMdUYHOr aHTUreHa npe
TPeTMaHa, KIVHWUYKI CTaaujym 1 buoncujckin MmncoHoB ckop)
HUWje 61O CTaTUCTUYKI 3HAYajHUX pa3nvka n3mehy aHanusupa-
HuX rpyna. bonecHnum n3 rpyne OPPIT umanu cy 3HauajHO Kpa-

DOI: https://doi.org/10.2298/SARH230404054S

he Bpeme onepauyje (p < 0,05). MehyTrm, 6onecHuLy 13 rpyne
JIPM vmanu cy Benuke npegHocTn y nopehetby ca bonecHnumma
3 rpyne OPPI1y nornegy npouereHor rybutka kpam (550 m/
3a JIPM Hacnpam 1450 m/ 3a OPPII), BpemeHa xocnutanvsauuje
(wect paHa 3a JIPM Hacnpam AeBeT faHa 3a OPPM), yknararba
KaTeTepa (6,5 aaHa 3a JIPI Hacnpam 12 gaHa 3a OPPI), ykynHe
cTone komnaukauuja (29% 3a JIPMN Hacnpam 48,4% 3a OPPIT) n
TpaHcdy3uje Kpu (22,7% 3a JIPM 1 37,4% 3a OPPM).
3aksbyuak V1 JIP[ 1 OPPI1 06e36ehyjy noBosbHe onepaTrBHe
pe3yntate y nornegy ebrkacHocTy, 6e36eAHOCTY 1 OHKOJIO-
wKor ncxoga. Mehytum, BepoatHuje je fa he 6onecHnL Koju
cy 6unv nogsprHy Ty JIPM-y maTyi Makbn npoLieteHn rybrtak
KpBy, Aa he kpahe 6opasuty y 6onHULM, Aa he nm ce paHuje
YKIOHUTU KaTeTep 1 fa he umati HUxe cTone yKynHUX nepu-
onepaTrBHUX KOMNvKaLwja.

KrbyuHe peun: KapLHOM NpocCTaTe; NanapocKoncka pagu-
KasnHa MpocTaTeKTOMIja; OTBOPEHa peTponybuyHa pagnKkanHa
npocTaTtekTommja
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Novel inflammatory markers and prognostic
importance of platinum-sensitive ovarian carcinoma
relapse

Fatih Tay, Mustafa Biiy(ikkor, Oztiirk Ates

Dr. AbdurrahmanYurtaslan Ankara Oncology Training and Research Hospital, Department of Medical
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SUMMARY

Introduction/Objective Ovarian carcinomas are the deadliest gynecological tumors. Despite advances
in treatment options, survival rates are still not at the desired level. Since clinical signs are not typical in
early-stage disease, two-thirds of patients are diagnosed late. Carbohydrate Antigen 125 (CA125) does
not have sufficient sensitivity and specificity in early-stage disease and early post-relapse progression.
There is a need for a simple and cost-effective marker that correlates with CA125. For this purpose, we
aimed to evaluate the potential of systemic inflammatory markers’as diagnostic aids.

Methods Patients with platinum-sensitive recurrent ovarian carcinomas were preferred because the
treatment options were more diverse than the resistant group. Using retrospective data collection, 105
patients with platinum-sensitive recurrent ovarian carcinoma, admitted in the last four years were included
in the study. Complete blood count data was recorded based on recurrence and progression periods.
Results When the systemic immune inflammatory index (SIl) values were evaluated in combination
with CA125 in terms of progression during the control visits after platinum-sensitive disease recurrence
treatment, progression detection proportions increased to 97.5%, which was 82.9% when only CA125
was used. On the other hand, false positivity, which was 18.5% for CA125 alone, decreased to 2.5% when
combined with SlI. Furthermore, neutrophil lymphocyte ratio, white blood cells, and neutrophil values
showed correlations with high CA125 values.

Conclusion The SlI value could be used together with CA125 because it is easy to use, accessible, and
has low cost in clinical practice, as well as to increase the accuracy rate and make precise corrections in

the false positivity rate.

Keywords: ovarian cancer; CA125; relapse; inflammatory biomarkers; platinum sensitivity

INTRODUCTION

Ovarian cancer has the fifth-most cancer-relat-
ed mortality in women in developed countries
and is the deadliest gynecological tumor [1].
Although personalized treatment modalities,
chemotherapeutic agents, and the addition
of drugs such as bevacizumab (anti-vascular
endothelial growth factor) to combination
therapies in relapsed disease have positively
contributed to progression-free survival in
recent years, there has still not been enough
contribution to overall survival [2]. While the
five-year survival rate is 90% in patients detect-
ed in the early stage, this rate regresses to 20%
in advanced-stage patients [3]. Approximately
two thirds of the cases are diagnosed at later
stages because of early onset, non-specific, and
mostly constitutional complaints [3].

CA125 has low sensitivity and specificity,
especially in ovarian cancers’ earlier stages [4].
Furthermore, CA125 levels can elevate in benign
situations such as endometriosis, menstruation,
and coronary artery disease. As a result, high
false-positivity may cause significant psychologi-
cal problems in women who do not have ovarian
cancer, leading to unnecessary additional treat-
ment burdens [5]. Additionally, approximately

20% of epithelial ovarian cancer cases have typi-
cal CA125 measurements [6]. Considering these
circumstances, CA125 alone cannot support the
diagnosis during ovarian cancer recurrences. For
this purpose, we aimed to evaluate biomarkers
for recurrences in platinum-sensitive ovarian
cancers that are simple, can be evaluated in
correlation with CA125, and can be measured
in any health institution without the need for
additional laboratory expenses or a special in-
frastructure. Therefore, we analyzed inflamma-
tory markers’ contribution such as neutrophil
lymphocyte ratio (NLR) and systemic immune
inflammatory index (SII) in ovarian cancer pa-
tients’ diagnosis and relapse periods.

METHODS

Using a retrospective database search, 105 pa-
tients with platinum-sensitive recurrent ovarian
carcinoma, admitted in the last four years were
included. The study was prepared per the dec-
laration of Helsinki and was approved by the
ethics committee of Health Sciences University,
Ankara Dr. Abdurrahman Yurtaslan Oncology
Training and Research Hospital, dated August
24, 2022, and numbered 2022-08/1930.
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Recurrence and progression timestamps were taken as a
basis in processing the hemogram parameters. In addition,
platelet-to-lymphocyte ratio (PLR), NLR, and Systemic im-
mune inflammation index (SII) (with a formula of platelet
x neutrophil / lymphocyte) were calculated.

Analyses were performed using the Statistical Package
for the Social Sciences program [SPSS for Windows,
Version 25.0, (IBM Corp., Armonk, NY, USA)]. Normality
analises were performed to show the distribution of the
variables. Continuous variables were reported using the
median (interquartile range) and mean (SD), and cat-
egorical variables using the Pearson ¥* or Fisher’s exact
test. ROC analysis was performed to calculate the best SII
cut-off value. Finally, Spearman correlation analysis was
performed for evaluating numerical variable relationships.
A p-value of < 0.05 was accepted as significant.

RESULTS

A total of 105 patients with platinum-sensitive recurrent
ovarian carcinoma were included. The median age was
55.81 (34-78). When evaluated for menopausal status, 34
(32.3%) patients were premenopausal, while 65 (67.6%)
were postmenopausal. Progression developed in 16 (47%)
of 34 premenopausal patients and 25 (35.4%) of 65 post-
menopausal patients. When the patients were categorized
according to their histopathological subtype, there were 90
(85.7%) high grade serous, six (5.7%) low grade serous,
five (4.7%) endometrioid, two (1.9%) clear cell, and two
(1.9%) other types.

The relationship between laboratory parameters and
progression is given in Table 1. Serum CA125 was con-
verted into two separate categorical variables as 35 and
below and above 35. CA125 cut-off value was taken as
35. NLR was higher in the group with CA125 > 35 U/ml
compared to the group with CA125 < 35 U/ml (p = 0.002)
(Table 1). Also, white blood cells had been substantially
elevated in CA125 > 35 U/ml cases compared to CA125
< 35 cases (p = 0.05).

Table 1. Relationship of laboratory parameters to CA125

CA125 <35 U/ml CA125> 35 U/ml
Parameters =22 n=2) -value
Median (range) Median (range) (95% P
(95% Cl) Cl)
NLR 1.92 (1.47-2.26) 2.95(3.12-4.52) 0.002"
Sl 722 (877-1999) 810 (580-1138) 0.621"
PLR 161 (134.91-216.35) | 144 (141.48-211.77) 0.459"
WBC 6(4.5-10.2) (x 10°) | 8.1(7.9-9.7) (x 10°) | 0.050"
Lymphocyte | 1.7(1.57-2.14) (x 10%) | 1.48 (1.42-1.99) (x 10°) | 0.111"
CRP 4.0 (0.82-16) 6 (5.2-20) 0.986"

NLR - neutrophil lymphocyte ratio; SIl - systemic immune inflammation
index; PLR - platelet lymphocyte ratio; WBC — white blood cells;
CA125 - Carbohydrate Antigen 125
*Mann Whitney U

Of our patients, 41 (39%) developed progression af-
ter relapse treatment. Serum CA125 was elevated in 34
(82.9%) of 41 patients with this progression. Measurements
of CA125 and SII values were planned for these patients.

‘ DOI: https://doi.org/10.2298/SARH221122057T
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ROC Curve
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Progression | AUC 95% ClI Cut-off | Sensitivity | Specificity p
(%) (%)
Sli 0.825 | 0.744-0.906 | 929.5 733 754 <0.001

AUC - area under the receiver operating curve; Cl - confidence interval

Figure 1. Roc analysis results in determining the progression of the
systemic immune inflammation index variable

As a result of the ROC analysis performed, the value of
929.5 was accepted as the best cut-off (Figure 1), and dis-
ease progression was detected in 40 (97.5%) patients when
CA125 and elevated SII were evaluated simultaneously.
There were five patients (18.5%) with CA125 > 35 and
no recurrence on imaging. When CA125 was evaluated
together with SII, one (2.5%) of 41 patients with progres-
sion was marked as “no progression” (Table 2).

Table 2. Relationship between age, CA125, SlI, and performance status
with progression

Progression
Parameters Present Absent
n=41 n=64 | p-value
(%) (%)
<50 | 14(34.1) | 15(23.4)
Age 0.23'
>50 | 27(65.8) | 49 (76.5)
<35 | 7(17.1) | 22(81.5)
CA125* 0.352
>35 | 34(82.9) | 5(18.5)
(SII=929.5 + CA125 > 35)* 40 (97.5) 1(2.5)
Eastern Cooperative 0 4 (20) 16 (80)
Oncology Group 1 30 (44.7) | 37 (55.2) 0.13?
Performance Status 2 7(38.8) | 11(51.1)

CA125 - Carbohydrate Antigen 125; Sl - systemic immune inflammation index
Pearson’s X% 2Fisher’s exact test;
*Measurement values in patients with progression after relapse treatment

According to Figure 1, the SII parameter estimation
was significant in differentiating additional parameters
in progression development (p < 0.001). The area under
the ROC curve (AUC) for SII to diagnose the presence of
progression was 0.825 (95% [CI], 0.744-0.906). For pre-
dicting progression, the SII at a cut-off value of > 929.5 had
a sensitivity of 73.3% and a specificity of 75.4%.

The Spearman correlation analysis for interactions
between the laboratory parameters’ numerical variables

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):419-422
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Table 3. Correlation between laboratory parameters

. CA125
Parameters p Lymphocyte Neutrophil Sl NLR PLR e
1
Lymphocyte
p
L hocyt r 0.125 1
mphocyte
ymphocy p 0226
r -0.266** 0.134 1
Lymphocyte
p 0.009 0.196
r -0.540** 0.637** 0.351** 1
Lymphocyte
p <0.001 <0.001 <0.001
r -0.319** -0.098 0.393** 0.318** 1
Lymphocyte
p 0.002 0.343 <0.001 0.002
r -0.152 0.233 -0.005 0.262* -0.130 1
Lymphocyte
p 0.250 0.076 0.972 0.045 0.325

CA125 - carbohydrate antigen 125; Sl - systemic immune inflammation index; NLR - neutrophil lymphocyte ratio; PLR - platelet-to-lymphocyte ratio;

*Spearman correlation analysis

showed a significant and low relationship among NLR and
CA125 (r = 0.26, p = 0.045). Besides, serum neutrophil and
CA125 values were also evaluated as having a significant
relationship (r = 0.23, p = 0.076) (Table 3).

DISCUSSION

Despite many efforts to find the most appropriate bio-
marker for ovarian cancers, early detection methods still
rely on serum CA125 level measurement [7]. CA125 is
elevated in 83% of ovarian cancers, but it has low sensi-
tivity and specificity in very early-stage ovarian cancers,
and this rate drops to 50-60%. The premenopausal ages
had a sensitivity of 50-74%, and a specificity of 69-78%.
Additionally, the postmenopausal ages had a sensitivity of
69-87%, and a specificity of 81-93% [8, 9]. Due to various
factors, there is a need for biomarkers that can increase the
sensitivity and specificity of CA125. To address this issue,
Ke Huang et al. [10] have shown that the combination of
CA125 with biomarkers such as NLR and PLR is more ef-
fective than using CA125 alone in detecting the subgroup
of borderline epithelial ovarian tumors that can potentially
become malignant. In our study, we aimed to fill this gap
by examining the contribution of NLR, PLR, and SII val-
ues. While we found that all three biomarkers provided
significant contributions, unlike the study by Ke Huang
et al. [10], we observed that the SII value, which combines
neutrophil, lymphocyte, and platelet values, further en-
hances the sensitivity and specificity of CA125 when used
in combination. Our study observed progression in 47%
of premenopausal patients and 35.4% of postmenopausal
patients.

CA125 can elevate in benign situations like endome-
triosis, menstruation, and pregnancy, in addition to ovar-
ian carcinomas. However, it is also used as a marker in
hematological malignancies such as lymphoma [11, 12,
13]. Therefore, it is not recommended for population
screenings because of its low reliability [14]. Gschwantler
et al. [15] in 2017 evaluated leptin, prolactin, osteopon-
tin, insulin-like growth factor II, macrophage inhibitor
factor, and HE4 together in addition to CA125, and their

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):419-422

94.3% sensitivity and 92.3% specificity rate are important
for the combined evaluation of several biomarkers to yield
more reliable results, even in a highly complicated tumor.
However, it takes work to measure these parameters and
causes an additional cost burden. Therefore, evaluating
the markers should be accessible and cost-effective in all
health institutions. Our study aims to shed light on this
gap and to obtain easily accessible biomarkers to be used
in earlier diagnosis and progression detection.

There was a total of 47 patients with disease progression
with CA125 > 35, and when the imaging and clinical find-
ings were evaluated together, six patients (18.5%) were not
considered to have progression. On the other hand, only
one (2.5%) of the patients with high CA125 + SII values did
not show any progression. Therefore, it was determined
that our CA125 false positive rate decreased from 18.5% to
2.5%. Furthermore, when SII values of recurrence patients’
progression were evaluated in combination with CA125,
the rate of progression detection increased to 97.5%, which
was 82.9% compared to the evaluation of CA125 alone.

Patients with ovarian cancers whose first recurrence tim-
ing (platinum-free follow-up interval-PTA) occurs within
six months are considered to have a platinum-resistant
disease, and platinum-based regimens are not preferred in
the treatment options of these patients. In the follow-up of
patients after adjuvant therapy, using CA125 in combina-
tion with other biomarkers will increase the reliability of
recurrence detection, thus providing earlier recognition and
reducing the additional platinum exposure of the patients.

CONCLUSION

Considering all these data, the SII value could be used to-
gether with CA125 because it is easy to use, accessible, and
has low cost in clinical practice, as well as to increase the
accuracy rate and make precise corrections in the false pos-
itivity rate. Furthermore, in the analyses performed, it was
determined that NLR, white blood cells, and Neutrophil
values were parallel with high CA125 values.

Conflict of interest: None declared.
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Hosu nHdpnamatopHu MapKepu 1 NPOrHOCTUYKM 3HaUaj penanca KapuMHOMa jajHMKa

oceT/buBOr Ha N1aTUHY
Oarux Taj, Myctada byjykop, O3TypK AteLu

BonHunua 3a 0byKy 1 ucTpaxuBsatbe oHKonoruje y AHkapu,,AbaypaxmaH »KypracnaH’, Oferberbe 3a MeguUMHCKY OHKonorujy, AHKapa, Typcka

CAXETAK

Yeoa/LUnm KapunHomu jajHrKa Cy HajcMPTOHOCHWjU TMHEKONO-
LKW TyMOPW. YNPKOC HanpeTKy y onLmjama fieuerba, CTone npe-
KVB/baBatba jOLU YBEK HICY Ha »eJbeHOM HIBOY. [OLITO KNUHMY-
KM 3HaL HYCY TUMYHK Y paHoj da3u bonecT, 2/3 bonecHuua ce
[MNjarHOCTMKyje KacHO. AHTUreH yribeHnx xugpata 125 (CA125)
Hema [J0BO/bHY OCET/bUBOCT 1 CieLMdYHOCT Y paHoj pa3u bone-
CTW 1 paHoj Nporpecuju nocne penarnca. Moctoju notpeba 3a jeq-
HOCTaBHUM W MCNNATMBUM MapKepoM Koju Kopenupa ca CA125.
Y Ty CBPXY, »Kefienm CMo fia NPOLIEHMO NOTeHLMjal CUCTEMCKIX
MHGNAMaTOPHMX MapKepa Kao Au1jarHOCTUYKKX MoMarana.
Metopge bonecHuLe ca peKypeHTHUM KapLIHOMOM jajH1Ka oce-
T/bVBMM Ha MAIaTUHY Cy Bune y NpeaHOCTY jep Cy onuyje neyetba
6u1ne pasHOBPCHYje of pe3ncTeHTHe rpyne. Koprctehi petpo-
CMEKTVMBHO NPUKYyMN/batbe NofaTtaka, y CTyaujy je ykibyyeHo 105
6onecHNLa ca peKypeHTHIM KapLIMHOMOM jajHIKa OCET/bUBUM
Ha NNaTuHy, NPUMIbEHUX Y MOCNefHe YeTpy rogmHe. Mogaum
KOMMJIETHe KPBHE CJIMKe Cy CH/M/bEHU Ha OCHOBY Mepuofa
peLuAnBa 1 nporpecuje.

DOI: https://doi.org/10.2298/SARH221122057T

PesynrtaTtmn Kaga cy BpeAHOCTM CUCTEMCKOT UMYHOSTOLLKOT WH-
bnamaTopHOr MHAEKCa MpoLiereHe y KombuHauwju ca CA125y
CMUCITY MPOrpecyje TOKOM KOHTPOJTHYX MOCeTa Nnocsie TpeTMaHa
peLuaviBa 6onecTyi oceT/buBE Ha NNaTUHY, NPONOpLMje OTKPK-
Batba Nporpecuje cy nopacie Ha 97,5%, wro je 6uno 82,9%
Kaga je 6uo kopuwheH camo CA125. C gpyre cTpaHe, NaxHa
MO3UTUBHOCT, Koja je 6una 18,5% camo 3a CA125, cMatbeHa je Ha
2,5% Kapa ce KOMOVHYje ca CMCTEMCKUM MMYHOMOLKUM NHIa-
MaTOPHVM UHAEeKcoM. LLiTaBuLe, ogHOC BpegHOCTY HeyTpoduna
1 numdounTa, BpegHoCTH 6enmnx KpBHUX 3pHaLa 1 HeyTpoduna
rokasarne Cy Kopenauujy ca BUCOKMM BpegHocTma CA125.
3aksbyyak BpegHoCT cucTemMcKor MMyHONOLWKOT MHbnamaTop-
HOT MHAEKCa 61 ce Morna KopucTuTti 3ajegHo ca CA125 jep je
naKa 3a ynotpe6y, NpycTynayHa 1 uMa HUCKY LeHY Y KIMHWYKO]
npakcu, Kao 1 3a noehatrbe CTone TaYHOCTU U MPeLr3He Ko-
peKumje y CTOMnmM NaxHe NO3UTUBHOCTH.

KmbyuHe peumn: pak jajHuka; CA125; penanc; uHdnamatopHm
6rioMapKepw; OCETIbUBOCT Ha MATUHY
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SUMMARY

Introduction/Objective Celiac disease (CD) is the result of a polygenic predisposition and gluten-con-
taining diet. The aim of this study was to determine the prevalence and clinical forms of CD in siblings
of children with verified disease.

Methods The study included 83 siblings, aged 1.5-27 (11.77 + 6.2) years, of 64 children with CD diagnosed
according to ESPGHAN criteria (1990/2012). In addition to a detailed history and clinical examination,
serum levels of IgA and antibodies to tissue transglutaminase (AtTG) IgA and IgG classes were determined
in all subjects. All with elevated AtTG levels underwent multiple duodenal enterobiopsy. The diagnosis
of CD was confirmed by the finding of characteristic histological changes.

Results The diagnosis of CB was made in 13 of 83 subjects (15.67%). Nine of them had an asymptomatic
form of the disease, while in the others the disease was clinically manifested - in three the form was
classical, in one it was accompanied by severe malnutrition (-26.80%), and in one the manifestation was
nonclassical (only short stature). Except for sideropenia and hypoferritinemia in four patients, of which
two with hemoglobin below the reference value, standard laboratory findings were within normal limits.
Conclusion Our research shows that the prevalence of CD in siblings of children with verified disease is
15.67%. It is mostly detected in its asymptomatic form. In accordance with this, routine application of
serological screening for CD in this population group is necessary for its timely diagnosis and treatment.

Keywords: celiac disease; children; siblings; prevalence

INTRODUCTION

Celiac disease (CD) is a multisystem autoim-
mune disease that occurs in genetically predis-
posed individuals on a gluten-containing diet
[1]. It occurs in all population groups, and most
often in members of the white race (~1%) [2,
3, 4]. In relatives of the first and second order,
as well as in patients with other autoimmune
diseases, selective IgA deficiency and some of
the chromosome abnormalities (Down, Turner,
and Williams-Beuren syndromes), the inci-
dence of the disease is many times higher [1,
2, 4-8]. The basis of the disease and the key
finding in its diagnostics is nonspecific inflam-
mation of the small intestinal mucosa that is
resolved by gluten-free diet [1].

The pillar of hereditary predisposition to CD
is the presence of genes encoding HLA DQ2
and HLA DQS8, which are registered in over
99% of patients [2]. DQ2 is registered in 85-
95% of subjects, and HLA DQ2 in 5-15% [2,
9]. However, in addition to having HLA DQ2
or HLA DQ8 and exposure to gluten, the pres-
ence of non-HLA genes is necessary for the dis-
ease to occur [2, 5, 10]. In addition, non-gluten

external factors have a, to date, unclear role in
the appearance of the disease [5, 10, 11].

The aim of this study was to determine the
prevalence and clinical form of CD in siblings
of children with verified disease.

METHODS

The study included 83 siblings, 46 male and
37 female, aged 1.5-27 (11.77 £ 6.2) years,
of 64 children (18 boys and 46 girls) with
CD diagnosed according to the criteria cre-
ated by the European Society for Pediatric
Gastroenterology, Hepatology and Nutrition
(ESPGHAN) in 1990 and 2012 [12, 13]. All
patients with verified CD and their siblings
subjected to the examination originated from
the same parents. One of the study participants,
a 14-year-old girl, had verified type 2 diabetes
mellitus. The research was performed in accor-
dance with the current ESPGHAN recommen-
dations [1]. The study protocol was approved
by the local ethics committee.

In addition to a detailed history and clinical
examination, serum levels of IgA and antibodies
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to tissue transglutaminase (AtTG) IgA and IgG classes were
determined in all siblings. Also, blood tests and standard
biochemical analyses (serum iron and ferritin concen-
trations, total proteins, albumin, urea, total cholesterol,
3-glyceride, calcium, phosphorus, alkaline phosphatase,
and the liver function test) were performed in all of them.
The obtained findings were compared with reference val-
ues [14, 15]. The diagnostic criterion for anemia was the
level of hemoglobin (Hb) for children up to 5 years old
below 110 g/l, for those 5-11 years old below 115 g/, and
for those older than 11 years the diagnostic criterion was
below 120 g/1 [15].

Although three subjects (two boys and one girl) had an
AtTG IgA titer over 10 times the upper reference value and
clinical signs of classical CD, all underwent multiple duo-
denal enterobiopsy for reliable disease verification [1, 5,
13]. Classification of pathohistological damage of the small
intestinal mucosa was performed according to modified
Marsh criteria on infiltrative (I), infiltrative-hyperplas-
tic (II), destructive (III), and hypoplastic (IV) type [16].
According to the degree of mucosal damage, destructive
enteropathy is additionally classified into partial (IIIa),
subtotal (IIIb), and total (IILc).

Oslo definitions for CD were used for differentiation of
the clinical types of the disease [17]. According to these cri-
teria, CD is classified into two basic types: symptomatic and
asymptomatic (subclinical). Symptomatic disease is further
differentiated into classical and nonclassical. Classical CD is
characterized by poor appetite, chronic diarrhea, failure to
thrive, muscle wasting, abdominal distension and irritabil-
ity, while nonclassical type of the disease are dominated by
atypical (nonclassical) digestive and/or various extraintesti-
nal manifestations, either single or combined, such as con-
stipation, recurrent abdominal pain, short stature, delayed
puberty, chronic fatigue, iron deficiency anemia, isolated
hypertransaminasemia and others.

RESULTS

The diagnosis of CB was found in 13 of 83 siblings (15.67%),
seven females and six males, aged 2.58-20 (10.58 * 5.49)
years. The type of the disease in nine was asymptomatic
and in four it was clinically manifest, in three classical
and in one nonclassical. All three subjects with classical
CD were younger than three years. One of them also had
severe malnutrition, i.e., a body weight deficit of 26.8%
compared to normal. In patients with non-classical dis-
ease, only short stature was noted. Except for sideropenia
and hypoferritinemia in four patients, of which two with
hemoglobin below the reference value, both with clini-
cal classical disease, other standard laboratory findings
were within normal limits. In one of them, aged 1.5 years,
a selective IgA deficit (0.06 g/1) was found. Histological
examination of the small intestinal mucosa in one subject
revealed infiltrative-hyperplastic enteropathy, while in oth-
ers it was destructive, of which in six it was partial, in five
subtotal, and in one total. In two subjects with classical
CD, subtotal enteropathy was found, and in one, the most

‘ DOI: https://doi.org/10.2298/SARH221206049L
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severe case among them, total enteropathy. The patient
with short stature, a 13-year-old boy, had subtotal enter-
opathy. In siblings with asymptomatic CD, enteropathy
was subtotal in two cases, it was partial in six cases, and
infiltrative-hyperplastic in one case. In patients with the
classical type of the disease, gluten-free diet resulted in
the withdrawal of symptoms within a week or two and
complete recovery after 3-6 months. Also, the patient with
short stature normalized his body height after two years
of dietary treatment.

DISCUSSION

CD is a gluten-induced autoimmune disease of polygeni-
cally predisposed individuals [1, 5]. Accordingly, it is char-
acterized by a high prevalence in close relatives, especially
first-degree relatives, as well as in patients with other auto-
immune diseases [1, 5]. Additionally, the disease is highly
present in people with selective IgA deficiency and patients
with Down, Turner, and Williams syndromes [1, 5]. Given
this fact, as well as the much more frequent asymptomatic
compared to clinically recognizable CD expression, as part
of the ESPGHAN diagnostic guide published in 2020, it
was recommended that these groups should be tested for
its presence [1]. The basis of an active approach in the
diagnosis of CD in these high-risk groups is that timely
detection and adequate treatment of the disease prevents
its immediate and far-reaching complications, which can
sometimes be very serious [1]. As part of this diagnostic
protocol, subjects should undergo total IgA and AtTG-
IgA testing as an initial screen. If total IgA concentrations
are low, the second step should consist of an IgG-based
test (deamidated gliadin peptide, anti-endomysial, or tis-
sue transglutaminase). In cases where AtTG-IgA serum
concentration is greater than 10 times above the reference
value for a diagnosis of CD, enterobiopsy is not necessary.
As part of our study, all the above criteria were consistently
met. Although three subjects had an AtTG IgA titer over
10 times the upper reference value, in order to reliably
verify the disease, all subjects underwent multiple duo-
denal enterobiopsy.

According to data from the literature, the prevalence
of CD among the first-degree relatives is 3-22%, on aver-
age about 10%, which fits our finding [9, 10, 18-25]. In
addition, two siblings in our group of subjects also had
additional disorders, one type 2 diabetes mellitus, and the
other selective IgA deficiency [5, 7, 8].

The basis of the CD and the key finding in its diag-
nostics is gluten-sensitive enteropathy;, i.e., a nonspecific
inflammation of the small intestinal mucosa, resolved by
gluten-free diet [1]. Beside enteropathy, either symptom-
atic or asymptomatic, the disease is also characterized by
different extraintestinal manifestations, which can some-
times be the only sign of the disease [5, 26, 27, 28]. From
the clinical aspect, CD is divided into two basic types:
symptomatic (classical and nonclassical) and asymptom-
atic [17]. The classical CD form is most often seen at the
age of 9-36 months, and non-classical in later childhood,
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adolescence, and in adulthood [5]. Of the 13 siblings with
CD detected in our study, nine had the asymptomatic type
of the disease, one had an atypical manifestation (short
stature as the only manifestation), and three had the clas-
sical type. All nine with asymptomatic CD and the patient
with short stature were in adolescence, while all three with
clinically classical CD were younger than three years. In
addition, four subjects, three with classical and one with
asymptomatic CD, had iron deficiency, of which two, both
with classical CD, and low Hb. In the group of siblings
with asymptomatic CD, infiltrative-hyperplastic enteropa-
thy was registered in one case, partial enteropathy in six,
and subtotal enteropathy was registered in two patients.
Subtotal enteropathy was found in boys with short stature
and in two siblings with classical CD, and total enteropathy
was found in subjects with the most severe form of the dis-
ease. Although the degree of damage to the small intestinal
mucosa obtained by enterobiopsy does not correlate with
the clinical expression of CD, in the group of our subjects
this association was quite convincing [29, 30].

All siblings with diagnosed CD are advised to follow a
permanent gluten-free diet [1]. In addition, four subjects
requested oral correction of iron deficiency. Respondents
with classical CD also received folic acid for 2-4 months.
Strict adherence to the elimination diet in patients with
classical CD resulted in rapid withdrawal of symptoms
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and consequent complete recovery, and in boys with short
stature normalization of body height after two years of
treatment.

CONCLUSION

According to our findings, the prevalence of CD in siblings
with verified disease is 15.67%, or more than 15 times that
of the general population. It is mostly detected in its as-
ymptomatic form. Having in mind this fact, it is clear that
it is necessary to test this group of children for CD in or-
der to achieve its timely diagnosis and treatment and thus
prevent both immediate and far-reaching complications.
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CAXETAK

YBoa/Lum LlennjauHa 6onect (LIB) pe3ynTart je nonureHcke
npeAncnosunumje 1 ncxpaHe ca NPUCYCTBOM FyTeHa.

Linrb papa je 6ro fa ce yTBpau npeBaneHumja LIb kog 6pahe 1
cecTapa felle ca BepudurkoBaHom 6onewhy.

MeTope Cryaunjom je obyxBaheHo 83 6pahe 1 cectapa, cTapocTu
1,5-27 (11,77 £ 6,2) rognHa, 64-opo peue ca Lib anjarHocTu-
KoBaHOM y cknapy ca ESPGHAN kputepujymuma (1990/2012).
Mopen AeTarbHe aHaMHe3e 1 KNVHUYKOT nperfieAa, Kof CBUX
1CnuTaHuKa ogpeheHun cy cepymckn H1uBow IgA v aHTUTena Ha
TKVUBHY TpaHcriyTamuHasy (AtTG) IgA n IgG knace. CBu ca nosu-
LeHUM H1BooM AtTG NoABPrHYTY Cy MynTUMO]j AYOAEHAHOj
eHTepobuoncuju. injarHosa LIb je notBphrBaHa Hanasom Ka-
PaKTEPUCTUYHUX XUCTOMOLKUX MPOMEHA.

Pesyntatm [lnjarHosa LB je noctaB/mbeHa Koa 13 o 83 ucnu-
TaHuKa (15,67%). [leBeT kbyiX Cy MMM aCUMNTOMATCKI 06/IMK

DOI: https://doi.org/10.2298/SARH221206049L

6onecT, AOK je Ko ocTanux 60nect 6una KIMHUYKN MaHu-
becTHa, Ko TpW KNacuyHa, Kog jegHor npaheHa Texom Ma-
HyTpuumjom (-26,8%) 1 KOA jefHOT HeKNacMyHa (camo Hu3ak
pacT). Cem cupeponeHuje 1 xunopepuTMHeMmje Kog YetTrpu
60necHMKa, Of Yera Koj ABa ca XeMornobrvHoM rcnog pede-
peHTHe BpeAHOCTY, CTaHAAPAHM NTabopaTopujcky Hanasm cy
6V y rpaHMLM HopMarne.

3aksbyuak Halle nctpaxusame nokasyje ga npesaneHumja LIb
Kop 6pahe n cectapa peLie ca BepudrkoBaHom 6onelhy n3Ho-
cn 15,67%. MpeTexHO Ce OTKPKBA Y aCMMTOMATCKOM OBMINKY.
Y cknagy ca TUM, HEONXOAHa je PyTUHCKA NPYMeHa CepOsIOLIKOT
CKpUHWHra Ha LIb y oBoj nonynaumoHoj rpynu y uuby theHe
npaBoBpeMeHe AUjarHOCTUKe 1 TPeTMaHa.

KmbyuHe peun: LienvjayHa 6onecT; gela; 6paha n cectpe; npe-
BaneHuuja
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SUMMARY

Introduction/Objective The objective of the paper is to assess the applicability of serum anti-tissue
transglutaminase (tTG) antibodies IgA and IgG concentration and HLA-DQ2/DQ8 typing as a non-invasive
alternative to duodenal biopsy in diagnosing celiac disease (CD) in pediatric population.

Methods A prospective cohort study included a total of 179 pediatric patients aged 1-18 years. De-
termination of tTG IgA and tTG IgG antibodies and human leukocyte antigen (HLA) DQ2/DQ8 typing
was performed for all patients. Histology of duodenal biopsies was interpreted by the modified Marsh
scoring system.

Results The diagnosis of CD was confirmed in 101 (56%) patients of the studied population. In cases of
CD, HLA-DQ2/DQ8 was positive in 100 patients (99%). The tTG IgA antibodies in concentration higher than
100 U/ml were detected in 77 (76.2%) of the CD patients and in significantly smaller number for tTG IgG
[29 (28.7%)] (p < 0.001). Statistically highly significant association of duodenal lesions Marsh grade 3 with
concentration of tTG IgA 10-fold higher than the upper level of normal (ULN) was established (p < 0.001)
Conclusion Concentration of tTG IgA 10-fold higher than ULN is significantly positively correlated with
Marsh grade 3 histopathology findings. Specific antibodies determination in combination with HLA-DQ2/
DQ8 typing proves to be sufficient for a diagnosis of CD, supporting the fact that duodenal biopsy may
be avoided in a significant majority of patients - 75%.

Keywords: celiac disease; tissue transglutaminase antibodies; HLA-DQ2/DQ8 typing; non-invasive

INTRODUCTION Therefore, the quantity of early-life gluten expo-

sure has been a major focus of prevention efforts.

Celiac disease (CD) is an autoimmune disorder
that primarily affects the small intestine, and is
caused by the ingestion of gluten in genetically
susceptible individuals. Prevalence in the gener-
al population ranges 0.5-2%, with an average of
about 1% [1, 2]. The development of the coeliac
enteropathy depends on a complex immune re-
sponse to gluten proteins. Clinical presentation
of CD is highly variable and includes classical
and non-classical gastrointestinal symptoms,
extraintestinal manifestations, and subclinical
cases. Familial occurrence was found to be pres-
ent in 5-15% of patients, more often female in
ratio 2-3:1, usually disclosing in children; how-
ever, up to 20% of cases may be diagnosed in
patients over 60 years of age [3, 4, 5].

The reasons for the rising number of CD
cases in recent decades are unknown, but may
be related to environmental factors that may
promote loss of tolerance to dietary gluten.

The criteria for the diagnosis of CD are
changing, but in adults, diagnosis still depends
on the presence of duodenal villous atrophy,
along with findings from serology analysis.
Although guidelines in the United States contin-
ue to mandate a biopsy at all ages, some children
receive a diagnosis of CD without a biopsy [6].

A strong association of CD with HLA-DQ2
and HLA-DQS8 genetic haplotypes has been well
documented. In general population, HLA-DQ2/
DQ8 phenotype is present in 30-40% of indi-
viduals, but only 3% develop CD [7]. Globally,
95-99% of CD patients carry HLA-DQ2 and/or
HLA-DQS8 haplotypes. Prevalence of HLA-DQ2
phenotype ranges 90-95% among CD patients
from European Caucasian population [8]. The
presence of at least 1 of these haplotypes is nec-
essary but insufficient for development of CD.
Two twin studies have found concordance rates
of only 49-83% among monozygotic twins,
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indicating the existence of environmental risk factors [6,
9]. Therefore, human leukocyte antigen (HLA) typing
could not be recommended as the sole marker for diagno-
sis of CD since positive predictive value reaches only 57%,
while sensitivity does not exceed 63% [10]. The European
Society of Pediatric Gastroenterology, Hepatology, and
Nutrition (ESPGHAN) proposed in 2012 and 2020 that
it might be possible to avoid intestinal biopsy in chil-
dren who meet the following criteria: have characteristic
symptoms of CD, levels of tTG IgA greater than 10-fold
the upper limit of normal, confirmed with a positive se-
rologic result for anti-endomysial antibodies (EMA) [10,
11]. According to guidelines from 2012/2020, HLA-DQ2/
DQ8 typing was also recommended as a useful tool for CD
diagnosis exclusion as well as for adding strength to the
diagnosis of CD [11].

Considering the invasive nature of endoscopy and its
potential complications, it has been postulated that an in-
crease of both tTG IgA and/or IgG antibodies is predic-
tive of the grade of small intestine villous atrophy, thus
making intestinal biopsy unnecessary in two-thirds of the
patients [10].

Presence of tTG IgA in different concentrations has
been described in several autoimmune disorders, such as
autoimmune hepatitis (AIH), inflammatory bowel disease
(IBD), autoimmune thyroiditis and systemic lupus ery-
thematous. However, elevation of tTG IgA in autoimmune
disorders is not always associated with CD. Therefore, in
this particular clinical setting determination of EMA was
reported as a better choice [12].

The aim of our study was to estimate the accuracy of
non-invasive diagnostic methods in pediatric patients with
CD proposed by the ESPGHAN criteria. Our approach
included a determining both IgA tTG and IgG tTG serum
concentrations and correlating these values to the Marsh
histology. The other goal of our study was to determine
the usefulness of HLA-DQ2/DQ8 typing in adding diag-
nostic accuracy to the aforementioned serologic analysis
for confirmatory diagnosis of CD [11].

METHODS

This prospective study was conducted at Dr. Vukan Cupié¢
Mother and Child Health Care Institute, Belgrade, Serbia
during an observational period between January 2017
and December 2020. A total of 179 patients, aged from
12 months to 18 years, were included. The study group
consisted of two major subgroups: a) children with at least
one clinical or laboratory finding suggestive of CD: chronic
diarrhea, bloating, chronic constipation, dyspepsia, failure
to thrive, chronic weight loss, anemia and elevated serum
transaminases, and b) asymptomatic children with positive
family history for CD or previously diagnosed conditions
associated with an increased risk for CD: immunoglobulin
A deficiency (IgAD), AIH, Crohn’s disease, diabetes mel-
litus type 1, Down syndrome.

Inclusion criteria of our study were the following: a)
status of tTG IgA and tTG IgG antibodies determined
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before initiation of treatment; b) determined HLA-DQ2/
DQ8 typing; c) duodenal biopsy done within four weeks
before the initiation of treatment.

Prior use of gluten-free diet (GFD) or the presence of
IgAD (serum concentration of IgA < 0.07 g/1) were con-
sidered to be the exclusion criteria. IgA antibodies in IgAD
are not a reliable parameter due to their abnormally low
concentrations, which would disrupt statistical analysis,
and were excluded from this study [13].

Serum concentrations of the tTG IgA and tTG IgG
antibodies were measured by using ELISA kit ORG 540
(Organon, USA) with recommended cut-off concentra-
tions of tTG IgA and IgG antibodies > 10 U/ml (maximum
operating range, 200 U/ml).

HLA typing for DQ2 and DQ8 haplotypes and was
performed by the standard Complement Dependent
Cytotoxicity assay [14].

Histological evaluation of intestinal forceps biopsies con-
sisted of at least four specimens: three from the D2 section
and one from a bulb of the duodenum. The results of his-
tologic evaluation were classified using the Marsh scoring
system modified by Oberhuber: Marsh 0 — normal mucosa;
Marsh 1 - infiltrative lesions with at least 25 lymphocytes
per 100 examined epithelial cells; Marsh 2 — hyperplastic
lesions; Marsh 3 a, b, ¢ stages were interpreted as partial,
subtotal, and total villous atrophy, respectively [15, 16].

All statistical data were analyzed using IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY). The
data are presented as frequencies and median values de-
pending on the type. The x* test and the Mann-Whitney U
test were used to assess the difference between the groups.
Spearman correlation analysis was used to test the asso-
ciation between two variables. Diagnostic accuracy was
presented with sensitivity, specificity, positive predictive
value, and negative predictive value. We used receiver op-
erating characteristic (ROC) analysis to find the optimal
cut-off values. All p-values below 0.05 were considered
statistically significant.

The study was conducted with the approval of the in-
stitutional ethics committee.

RESULTS

In the study cohort of 179 patients, the diagnosis of CD
was established in 101 (56.4%). Basic demographic char-
acteristics of the study subjects along with HLA-DQ2/
DQ8 typing profiles are presented in Table 1. In patients
younger than two years (n = 35), CD was confirmed in
60% (n = 21), while in older than two years (n = 144), the
same diagnosis was established in 63% (n = 91). Statistical
analyses showed that HLA-DQ2/D8 typing provided high
negative predictive value of 99% for the diagnosis of CD,
with specificity of 56%, positive predictive value of 75%,
with test accuracy estimated at 82%.

Diagnostic accuracy of tTG IgA and IgG at different
values of interest (10, 50, and 100 U/ml) was tested (Table
2), while optimal cut-off value was determined by ROC:
for tTG IgA at 13 U/ml, and for TTG at IgG 5 U/ml, as
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Table 1. Basic demographic data and status of HLA-DQ2/DQ8 typing
in the studied group

cD
Demographic data Yes(n=101)| No (n=78) P
Age (years) 7 (3-13) 7.5(3-11) 0.984
Sex, male (n, %) 29 (28.7%) | 41 (52.6%) 0.001
E‘gg'(‘f;)mﬂ Q2 and/or 100 (99%) | 33 (42.3%) | <0.001
Positive DQ2 (n, %) 97 (96%) 27(35%)
Positive DQ8 (n, %) 3 (3%) 6 (7%)
Negative HLA-DQ2 and DQ8 1 (1%) 45 (58%)

Table 2. Serological and histopathological features of the studied
group; all data were calculated without patients with IgA deficiency
(tTGIgAis 0)

CcD
Features p
Yes(n=101) | No(n=78)

tTG IgA (U/ml)
0-10 1 (1%) 70 (89.7%)
11-50 10 (9.9%) 5 (6.4%)

< 0.001
51-100 12 (11.9%) 1(1.3%)
> 100 77 (76.2%) 2 (2.6%)
tTG 1gG (U/ml)
0-10 27 (26.7%) 68 (87.2%)
11-50 32(31.7%) 8(10.3%)

<0.001
51-100 13 (12.9%) 2 (2.6%)
> 100 29 (28.7%) 0
Marsh histopathology 95 (94.1%) 10 (12.8%) <0.001
Marsh grade
0 3(3%) 62 (79.4%)
| 2 (2%) 6 (7.7%)
Il 1 (1%) 2 (2.6%)

< 0.001
llla 15 (14.9%) 6 (7.7%)
b 18 (17.8%) 2 (2.6%)
llic 62 (61.4%) 0

Table 3. Determination of the cut-off values of tTG IgA and tTG IgG
concentrations optimal for diagnosing celiac disease

Test p AUC Cut-off Sn Sp
0.984 o o

tTGIgA | <0.001 (0.968-1.000) 13 99.9% 91%
0.832 . 0

tTGlgG | <0.001 (0.771-0.892) 5 743% | 87.2%

Sn - sensitivity; Sp - specificity; AUC - area under the curve

presented in Figure 1 and Table 3. As shown in Table 4,
the highest sensitivity of tTG was found at IgA > 10 and
IgG > 50, respectively. On the other hand, the highest
specificity was detected both for tTG IgA and tTG IgG at
levels higher than 50 U/ml.

—igA

|— Reference Line

08

Sn

044

0.2

oo T T T T
00 02 04 086 08 10

1-Sp

Figure 1. Receiving operating curve and area under the curve deter-
mine the best cut-off value for both tTG IgA and tTG IgG
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Figure 2. Correlation of tTG IgA (left) and tTG IgG (right) levels, with
lesions of enteral mucosa graded by Marsh criteria (p > 0.001)

There is statistically significant correlation of tTG IgA
and tTG IgG concentrations with the extent of enteric
mucosa lesions graded by the Marsh criteria (p < 0.001).
The most significant association was observable for Marsh
grade 3a lesions and tTG IgA concentration and also for
Marsh grade 3b and tTG IgG concentration. Concentration
of tTG IgA above 100 U/ml (10-fold higher than the ULN)

Table 4. Diagnostic accuracy of anti tTG IgA and tTG IgG for celiac disease at different concentration values of interest (10, 50, and 100 U/ml)

Sn Sp PPV NPV

IgA > 10 99 (93.8-99.9) 89.7 (80.3-95.1) 92.6 (85.5-96.5) 98,6 (91.3-99.9)
IgG > 10 733 (63.4-81.3) 87.2(77.2-93.3) 88.1(78.7-93.8) 715 (61.2-80.1)
IgA > 50 89.1(80.9-94.2) 96.1 (88.4-99) 96.7 (90.2-99.2) 87.2(77.8-93.1)
I9G > 50 41.6(31.9-51.8) 97.4(90.2-99.5) 95.4 (83.3-99.2) 56.3 (47.5-64.7)
IgA > 100 77.2 (67.6-84.7) 97.4(90.2-99.5) 97.5 (90.4-99.5) 76.7 (67.0-84.4)
19G > 100 28.7 (20.4-38.7) 1(94.1-1) 1(85.4-1) 52 (43.7-60.2)

Sn - sensitivity; Sp - specificity; PPV - positive predictive value; NPV - negative predictive value
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was present in CD patients with enteric mucosa lesions
Marsh 3¢, with few exceptions (Figure 2 left). Although
statistically significant, tTG IgG variation in relation to
Marsh grade was lower (Figure 2 right).

DISCUSSION

Our study reiterated female predominance in the population
of CD patients, as demonstrated by previous studies [5].

The age at the onset of CD did not affect the accuracy of
the final diagnosis. It has been reported that tTG has limited
diagnostic value in children younger than two years of age in
establishing the CD diagnosis, suggesting that the concen-
tration of antibodies on deamidated gliadin peptide could
be of higher accuracy [11]. We should consider two possible
causes of lower sensitivity of tTG in younger age. Namely,
children under two years of age tend to have lower values
of total IgA, which impacts the levels of tTG IgA. On the
other hand, tTG antibodies could be less sensitive to gluten
stimulation in younger age. Additionally, lower amount of
gluten in an infant diet represents weak stimulus for tTG
rise, but nevertheless causes abnormal gut histopathology
[17]. Since we have excluded children with IgA deficiency
from the statistical analysis, our study found that the diag-
nostic value of tT'G should be considered reliable, without
any effect of the age (p = 0.984). Therefore, we may assume
that tTG in very young children is not inferior to AGA.

Our results in regard to HLA-DQ2/DQ8 typing in CD
patients showed almost complete correspondence to the
similar study from 2014 conducted on a Serbian popu-
lation [8]. Namely, both studies show that above 94% of
patients diagnosed with CD carry the HLA-DQ2 haplo-
type. In comparison with other studies in our geographic
regions, there is also high degree of data similarity: e.g.,
in Croatia, 93.7% children with diagnosed CD carry DQ2
[8]. In other parts of Europe, the prevalence of HLA-DQ2
among CD patients may vary from nearly 85% in Greece
and 87% in France to 92% in Scandinavia [8, 18]. In other
parts of the world, HLA-DQ types in affected population
are distinctly different, as shown in a Brazilian study: HLA-
DQ2 at 68.5%, HLA-DQ8 at 17.8%, and both DQ2 and
DQ8 at 6.8% [19]. The negative predictive value of HLA
typing of 99% is in full accordance to the results of previ-
ous studies [8]. In the group of patients without confirmed
CD, 42% were positive for HLA-DQ2/DQ8. This result is
slightly exceeding the prevalence of aforementioned hap-
lotypes of 30-40% in the general population, and it could
be attributed to familial aggregation [7].

As shown in our results, the concentration of tTG IgA
antibodies above 100 U/ml was highly suggestive of CD.
Total serum IgA, tTG IgA and IgG antibodies as well as
EMA antibodies all correlate to intestinal villous atrophy.
Sensitivity of tTG IgA in the diagnosis of CD has been
found to range 71-100%, while for EMA it is estimated at
86-100%; specificity is similar in both, ranging 90-100%.
American College of Gastroenterology recommended the
tTG IgA antibody as the most cost-effective and reliable
screening test to identify CD. Obtaining a total serum IgA
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level at the initial testing is also recommended to identify
those with selective IgAD in whom a tTG IgG-based test
should be used [17]. In our study, tTG IgA above 100 U/
ml (10 x ULN) showed high sensitivity (77.2) and speci-
ficity (97.5), with the optimal cut-off value at 13 U/ml. In
contrast, tTG IgG above 100 U/ml (10 x ULN) showed
significantly lower sensitivity of only 28.7, with absolute
specificity and cut-off value optimally estimated at 5 U/
ml. This observation could be explained by immunogen-
ity of different isotypes: tTG IgG shows slower kinetics
after gluten challenge especially if the stimulus contained
a low gluten concentration. Moreover, tTG IgA and IgG
share affinity for the same epitopes, and competition be-
tween these favors IgA antibodies. Circulating tTG IgG
falls very slowly, and could be positive for over two years,
which could be of importance in prolonged monitoring of
patients with CD and associated IgAD [17].

We determined EMA antibodies only in special situ-
ations, such as the following: a) a finding of low concen-
tration of the IgA tTG antibody with positive HLA-DQ2/
DQ8 typing; b) positive IgA tTG antibodies associated with
negative HLA-DQ2/DQ8 typing; c) patients with comorbid
autoimmune diseases. At the time of our study, the determi-
nation of EMA IgA and IgG antibodies was not available at
our hospital. Therefore, for 59 of our patient, the EMA were
analyzed in different laboratories (by operator dependent
methods). Due to this shortcoming, EMA antibodies status
was excluded from statistical analysis. The analysis of EMA
antibodies status in patients with clinical signs of CD is
required by ESPGHAN recommendations [11]. However,
our study demonstrates that the lack of EMA availability did
not significantly affect the yield of non-invasive approach
combining tTG serology and HLA typing.

False positive serology for tTG was reported in approxi-
mately 10% of the patients with food intolerance, post-
infectious enteritis syndrome, sprue and kwashiorkor, and
without evidence of CD [20, 21]. We found false positive
results for tTG IgA in 3% of our patients, and in 12.9% for
tTG IgG. In these cases, the importance of HLA typing is
reflected in selecting patients in need of further investiga-
tion, such as EMA antibody testing and duodenal biopsy.

By contrast, false negative serology for tTG antibodies
is only rarely described (~1%) in CD patients, especially in
those with sufficient total IgA activity [21]. In our study,
only one patient (1%) had false negative both tTG IgA
and tTG IgG, with normal total serum IgA, positive HLA-
DQ2/DQ8, and subsequent Marsh 3¢ histopathology; in
the same patient, six months of GFD resulted in the resolu-
tion of histopathology findings to Marsh grade 0.

In our cohort of patients with confirmed CD, tTG IgA
above 100 U/ml was found in 71% (n = 73) of the patients.
Nevertheless, the tTG IgA concentration above 100 U/ml
(10 x ULN) should be considered a good predictor of
Marsh lesion grade 3, and especially of 3¢ (Figure 2, left).

The presence of duodenal damage, even Marsh 3 le-
sions, is not strictly correlated to the CD diagnosis, espe-
cially in children younger than two years [10]. Differential
diagnosis in these cases is broad and includes other condi-
tions, such as milk protein allergy, immune enteropathy,
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Giardia infestation, post-infectious enteritis, malnutrition,
etc. It should also be noted that in 13% of our patients
Marsh 3a and 3b lesions were not associated with final
diagnosis of CD. However, all Marsh 3¢ patients had defini-
tive CD. Thus, only Marsh 3c lesions could be accepted as
the “gold standard” in the histopathologic diagnosis of CD.

Crohn’s disease and CD are two immune disorders with
diverse genetic background. There is a strict correlation
between HLA-DQ2/DQ8 and CD, but this correlation is
lacking in Crohn’s disease [19]. However, patients with
comorbidities of CD and Crohn’s disease are expected to
be HLA-DQ2/DQ8-positive. The prevalence of CD is not
increased in children with IBD when compared to the gen-
eral population [22]. False positive tTG antibodies’ values
can occur in children with IBD. Some patients with IBD,
especially with Crohn’s disease, show tTG IgA positivity
in the absence of CD. In these patients, positivity of tTG
antibodies may be a consequence of induced apoptosis and
undergoing tissue damage in the bowel [23].

In our study, two patients had comorbidities of CD and
Crohn disease. One of them was diagnosed by the finding
of increased tTG (IgA and IgG > 200 U/ml) antibodies,
positive EMA antibodies, HLA-DQ2/DQ8-positive typ-
ing, and Marsh 3c score on histopathology; GFD resulted
in a significant decrease of tTG. However, a single patient
from our study had Crohn’s disease and slightly positive
tTG IgA (51-100 U/ml), negative both tTG IgG and EmA,
as well as negative HLA-DQ2/DQ8 typing and Marsh 0
histopathology. In this non-CD patient, tTG IgA gradu-
ally fell to normal levels after three months of follow-up,
without GFD.

The correlation of AIH and chronic liver disease with
CD seems to be complex as well. Some data demonstrated
that CD prevalence does not differ significantly between
the general population and patients with chronic liver dis-
ease such as AIH (comorbidity with CD in about 4-6% of
cases) [24]. Furthermore, similarly to other autoimmune
conditions, ATH could be associated with nonspecific posi-
tivity of tTG antibodies. In such a scenario, it would be
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MpoueHa aujarHocTUuKe BpeaHocTu HLA-DQ2/DQ8 Tnusmnpara U aHTUTeNa Ha
TKMBHY TPaHCIlyTaMUHa3y Kao aNTepHaTUBE AyOAEeHaNHOj buoncuju Koa uenmjauxe

6onectu pgeue

[paraH lMpoknh', CnaBuwa Hypuunh?3, Meana Kutuh'4, Mapuja Kouuh', CphaH Mawnh?®, busbaHa Bynetuih®

"MHCTUTYT 33 3npaBCTBEHY 3awWTNTY MajKe 1 feTeTa Cpbuje, Jp BykaH Yynuh', Onembetbe ractpoeHTeponoruje, beorpag, Cpbuja;
2/HCTUTYT 3a 34paBCTBEHY 3alTUTY Majke U feteta Cpbuje,Jp BykaH Yynuh', Operberbe 3a KnuHuuKy natonorujy, beorpag, Cpbuja;
3YHuBep3auTeT y barboj Nyun, MepnunHckn dakynteT, barba Jlyka, Peny6nuka Cpricka, BocHa 1 XepLerosuHa;

*Yunsep3auTeT y Beorpagy, MeguunHcku pakyntet, beorpag, Cpbuja;

SVIHCTUTYT 3a 3[paBCTBEHY 3alWTUTY Majke U feteta Cpbuje,Jp BykaH Yynuh', Operbere 3a umyHonorujy, beorpag, Cpbuja;
YHuBep3auTeT y KparyjesLy, GakynTeT MeanLMHCKMX HayKa, Oferberbe 3a neaujatpujy, Kparyjesau, Cp6uja

CAMETAK

YBoa/Lwm Linb paga je Aa ce npoLeHn NPYMEHbUBOCT CEpYM-
CKMX @HTUTKUBHUX TPaHCrIyTaMmnHa3a (tTG) KoHLeHTpaLyje aH-
TnTena IgA v IgG n HLA-DQ2/DQ8 Tunusauuje, Kao HeMHBa3vBHe
anTepHaTtrBe 6rioncujy fyoaeHyma y AnjarHoCTULM LiennjayHe
6onectu (LiB) y negujatpumjckoj monynauuju.

MeTopge MpocneKkTnBHa KOXOPTHa CTyaunja obyxBaTtuna je
yKynHo 179 negujatpujckux 6onecHnka y3pacta 1-18 rogmHa.
Kop cBux 6onecHuka oppeheHa cy aHtutena tTG IgA u tTG IgG
1 U3BPLUEHa je TUMM3aLmnja XyMaHor JIeyKOLUTHOT aHTUreHa
(HLA) DQ2/DQ8, kao v broncuja ayoaeHyma. Xuctonatonoruja
6rioncuje gyoaeHyma je MHTeprnpeTpaHa MOANGUKOBaHNM
MapLuoBum cuctemom 60A0Batba.

PesynrtaTtm [lnjarHosa LI je notBpheHa kog 101 (56%) 6one-
CHUKa, pok je HLA-DQ2/DQ8 6o nosutneaH kog 100 6onecHrKa

DOI: https://doi.org/10.2298/SARH230113064P

(99%). AHTnTena Ha tTG IgA y KoHueHTpaumju Behoj og 100 J/ml
OTKpUMBEHa cy Kop 77 (76,2%) 6onecHuka ca LI n y 3HauyajHO
MatkbeM 6pojy 3a tTG IgG 29 (28,7%) (p < 0,001). YTBpheHa je cTa-
TUCTUYKM B1COKO 3HauajHa NoBe3aHOCT aTpoduje fyoneHyma
(MapwwoBor cteneHa 3 g, b, ), ca KoHUeHTpaLujom tTG IgA 10
nyTa Behom o roprber HuBoa Hopmane (p < 0,001).
3akmyuak KoHueHTpaumja t7G IgA 10 nyta Beha of roprer
HVBOa HOpMarle je y 3HayajHOj MO3UTUBHO]j Kopenauuju ca Xu-
CTOMaToNOLWKMM Hanasuma MapLuosor cteneHa 3. OgpehriBare
OBUX CreumdUYHNX aHTTeNa y KombuHaumju ca HLA-DQ2/DQ8
TUNM3aLMjoM NoKa3ano ce AOBO/bHUM 3a AujarHo3y LB, wro
roBOPU Y NMPUNOT YnkeHMLM fa ce buorncuja ayoaeHyMa Moxe
136ehn y 3HauajHoj BehHmu 6onecHrKa — 75%.

KrbyuHe peun: Lenujakmja; aHTMTeNa Ha TKUBHY TPAHCITyTamMu-
Ha3sy; HLA-DQ2/DQ8 tunusauuja; HenHBa3nBHa ANjarHOCTHKA
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SUMMARY

Introduction/Objective Dysfunctional Voiding and Incontinence Scoring System (DVISS) was created
to help diagnose functional voiding disorders in children based on their clinical symptoms. However, its
role in prognosticating treatment outcome in dysfunctional voiding (DV) was not explored.

The aim was to analyze the pre-treatment DVISS score’s ability to predict treatment outcomes in a pe-
diatric population with DV.

Methods A total of 86 patients were divided into two groups at random. In addition to standard uro-
therapy, group A also received pelvic floor and diaphragmatic breathing exercises, while group B only
received standard urotherapy. Initial and final DVISS scores for the 12-month treatment period were
recorded. Both before and after the treatment, uroflowmetry with pelvic floor electromyography were
performed together with residual urine volumes measurement. The treatment outcome (non-, partial and
full response) was defined according to the objective improvement in daytime and nighttime wetting,
constipation, urinary infections and uroflowmetry findings. The cut-off values, sensitivity, and specific-
ity of the pre-treatment DVISS score in predicting non/partial and full response in group A and B were
determined using Receiver Operating Characteristic (ROC) curve analysis.

Results Pre-treatment DVISS score could not predict full response in both groups (the area under the
ROC curve < 0.50) nor non-/ partial response in A group (p = 0.127). In B group, sensitivity and specificity
of the initial DVISS score (cut-off value 9.5) in prediction of non-/partial response was 73.1% and 33.3%,

respectively (p = 0.043).

Conclusion DVISS cannot be used in the treatment result prediction in DV.
Keywords: dysfunctional voiding; children; urotherapy; The Dysfunctional Voiding and Incontinence
Scoring System; diaphragmatic breathing exercises; pelvic floor exercises

INTRODUCTION

Neurologically healthy children with dysfunc-
tional voiding (DV) are described as having “an
intermittent and/or fluctuating uroflow rate
due to involuntary intermittent contractions
of the striated muscle of the external urethral
sphincter or pelvic floor during voiding” [1].
These patients have urination difficulties, and
some of them may show urgent, frequent uri-
nation, daytime and nighttime wetting because
of insufficient bladder emptying and the exis-
tence of residual urine (RU) after voiding [2].
Recurrent urinary tract infections (UTI), per-
sistent constipation and vesicoureteral reflux
(VUR) are strongly linked to DV [3].

In order to assess lower urinary tract symp-
toms (LUTS), bowel disorders, quality of life
issues and behavioral problems in children with
functional voiding problems, several scoring
systems and questionnaires have been created
[4-8]. Akbal et al. [6] examined the validity of
the Dysfunctional Voiding and Incontinence
Scoring System (DVISS), and found that a
median score was significantly different in

children with functional voiding problems in
relation to the healthy population.

To our knowledge, there are no published
studies that have explored the accuracy of the
DVISS in children with DV. The purpose of
this research was, therefore, to determine the
accuracy of pre-treatment DVISS score in
prediction of treatment results of two differ-
ent urotherapy programs. Our hypothesis was
that children who continued to manifest LUTS
and abnormal voiding pattern after treatment
(non- and partial responders) would have pre-
treatment DVISS > 9.5 (a cut-off score indicat-
ing the presence of voiding dysfunction).

METHODS
Study design

A prospective, controlled, and randomized
clinical trial in children with DV was conduct-
ed at the Physical and Rehabilitation Medicine
Clinic of the University Clinical Center. This
study includes secondary analysis of data from
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1. Dalije Vase dete mokro u toku Ne Ponekad | 1-2 puta Uvek
dana? dnevno
0 1 3 5
2. Koliko se Vase dete umokri u toku | Vlazi donji Malo Dosta navlazi pantalone
dana? ves navlazi
pantalone
1 3 5
3. Dalije Vase dete mokro tokom Ne -2 no¢i | 3-5noci 6—7 no¢i
noéi? nedeljno | nedeljno nedeljno
0 1 3 5
4. Koliko se Vase dete umokri u toku | Malo navlazi posteljinu| Dosta navlazi posteljinu
noéi? kreveta kreveta
1 4
5. Koliko puta Vase dete mokri? Manje od 7 puta dnevno Vise od 7 puta dnevno
0 1
6. Moje dete se napreze tokom Ne Da
mokrenja. 0 4
7. Moje dete oseca bol prilikom Ne Da
mokrenja. 0 1
8. Moje dete mokri isprekidano. Ne Da
0 2
9. Moje dete ima potrebu da ide da Ne Da
mokri ubrzo po zavrSetku 0 2
prethodnog mokrenja.
10. Moje dete ima iznenadan osecaj za Ne Da
potrebom da odmah mokri. 0 1
11. Moje dete zadrzava mokrenje tako Ne Da
Sto prekrsti noge.
0 2
12. Moje dete se umokrava na putu ka Ne Da
toaletu. 0 2
13. Moje dete nema praznjenje creva Ne Da
svaki dan. 0 1
14. Pitanje o kvalitetu zivota Ne Ponekad Malo utice  Mnogo utice
Ukoliko Vase dete ima neki od gore 1 2 3
navedenih simptoma, da li to uti¢e na njegov
porodi¢ni, socijalni i Skolski zivot?

Figure 1. Serbian version of the Dysfunctional Voiding and Incontinence Scoring System

a previously published randomized controlled clinical
trial (registered with CinicalTrials.gov under the code
NCT04981340).

After the inclusion criteria were met, parents were asked
to complete the translated and culturally adapted DVISS
[8] in the presence of their child at the Clinic (Figure 1).
Randomization was carried out by a child drawing an en-
velope containing an assignment. All children (group A
and B) received standard urotherapy, while group A ad-
ditionally received pelvic floor muscle (PFM) retraining
and diaphragmatic breathing exercises. Therapy in both
groups was conducted at the Clinic during the first week
(four visits); it was then continued at home until the sub-
jective and objective improvements were accomplished.

All the children were followed 12 months after the be-
ginning of the treatment, after which the DVISS was again

‘ DOI: https://doi.org/10.2298/SARH221023068Z

completed at the Clinic. Scheduled clinic visits were ar-
ranged once a month.

Participants

Inclusion criteria were: age 5-18 years, met DV crite-
ria established by the International Children’s Continence
Society (ICCS) [1] as well as unsuccessful prior therapy by
primary care pediatricians for three months. All children
were toilet trained with dry period lasting for six months.
Parents provided written informed consent on study en-
trance. Exclusion criteria included neurological disorders,
monosymptomatic nocturnal enuresis, cognitive disorders,
the lower urinary tract structural anomalies and UTT veri-
tied four weeks before the study entry.

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):433-439
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Interventions

Baseline evaluation included medical history, the DVISS,
physical examination, a two day-daytime frequency and
volume chart, a seven day-bladder and defecation diary,
urine culture and urinalysis, ultrasonography of kidneys
and bladder and uroflowmetry with pelvic floor electromy-
ography and measurement of post-void RU. Uroflowmetry
was performed twice when the child felt the need to urinate.
Maximal flow rate (Qmax), average flow rate (Qavg), esti-
mated Qmayx, flow index (FI) Qmax, voided volume (VV),
RU and total bladder capacity (TBC) (TBC = VV + RU)
were obtained for every patient. Normal void included
VV > 50 ml, TBC < 115% of age estimated bladder capacity
(EBC) and RU < 20 ml [9]. EBC was calculated in milliliters
using the following equation till the age of 12: 30 + (age in
years x 30) [1]. After that age, it was assumed to be 390 ml.
FI was calculated using the formula actual Qmax/estimated
Qmax [9]. Male (plateau 0.659, bell 0.659-1.253, and tower
> 1.253) and female (plateau 0.683, bell 0.683-1.071, and
tower > 1.071) flow shapes were defined using the Qmax
FI [9]. Fractionated uroflowmetry curves (staccato/inter-
rupted) were determined according to the ICCS criteria [1].

Using the Rome IV criteria, functional constipation was
identified [10]. All males underwent X-ray voiding cysto-
urethrography to rule out structural abnormalities of the
lower urinary tract, and all patients with recurrent UTIs
underwent the procedure to detect VUR.

The research interventions (diaphragmatic breathing,
PFM exercises, urotherapy, chronic constipation and recur-
rent UTIs management) have been previously described in
detail [11]. The goal of diaphragmatic breathing exercises,
relaxation of lower abdominal muscles, was explained to
group A, after which exercises were performed in supine
and sitting positions under the supervision of a physio-
therapist. Following diaphragmatic breathing, pelvic floor
exercises were introduced after a child learned how to re-
cruit the PEM correctly without activating the accessory
muscles. The emphasis was placed on a longer relaxation
phase following a brief PFM contraction. Children were
required to exercise every day during the course of the
treatment under the supervision of their parents.

In both groups, standard urotherapy consisted of child’s
and parental education, regular voiding and fluid intake, as
well as an optimal voiding position and pattern.

Constipation management

Child and parental education, toilet training, proper def-
ecation position and pattern, and nutritional and drink-
ing adjustments were all part of the treatment in both
groups. During the treatment, laxatives (lactulose 1 ml/kg
bodyweight daily in 1-3 doses) were given to achieve 1-2
milkshake-like stools per day.

Pharmacotherapy

Oxybutynin chloride (0.3 mg per kg body weight daily)
was provided to all patients with reduced bladder capacity

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):433-439

(maximum VV on a daytime frequency and volume chart
< 65% of age EBC) [1] without RU. Desmopressin 0.2 mg
oral formulation was prescribed in all patients with noc-
turnal urine production exceeding 130% of age EBC [1].

Antibiotic prophylaxis (nitrofurantoin in a nightly
dose of 1ml per kg bodyweight) was given to children
with symptomatic UTIs who had positive urine cultures
on monthly assessments for three months.

The dysfunctional voiding and incontinence
scoring system

This questionnaire consisted of 14 questions (Figure 1).
Parents were asked to rate the frequency and severity of
nighttime and daytime wetting while their child was pres-
ent in the first four questions, and the subsequent eight
questions required a yes or no response. With the excep-
tion of the final question regarding quality of life, each
response was given a score. Total score ranged from 0 to
35. The Receiver Operating Characteristic (ROC) curve
analysis was used in both groups to establish a cut-off score
indicating the presence of voiding dysfunction (excluding
quality of life score).

Follow-up

All children were re-evaluated on a monthly basis during
the 12-month period at the Clinic by clinicians. With each
clinic appointment, changes in LUTS were noted and the
diaries and charts were analyzed. Both groups underwent
uroflowmetry with pelvic floor electromyography and RU
measurement.

On the last visit and one year after the start of the pro-
gram, all the patients were re-evaluated. Their parents were
asked to complete the final DVISS in the presence of their
child at the Clinic. After that, uroflowmetry was performed
twice and RU was measured immediately after urination
using ultrasonography.

Treatment result evaluation

Treatment result was defined as full, partial and non-
response according to the ICCS propositions [1]. The
treatment outcome was determined as “full response” in
children who were cured of daytime and nighttime wetting
as well as UTTs; “partial response” when wetness and UTIs
improved by more than 50%, and “non-response” when
wetting and UTIs did not change. The term “full response”
was used to refer to children who had constipation and
had more than three defecations per week, two episodes
of fecal soiling per month, and no abdominal cramps for
more than a month.

Depending on whether a patient had a full, partial, or
no response to treatment, each patient group was sepa-
rated into three subgroups. For each subgroup of patients,
the mean pre- and post-treatment score was determined
and the values were compared in each group and between
the A and B groups. Children in each group were divided
into two subgroups in order to assess the sensitivity and

www.srpskiarhiv.rs ‘
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specificity of the baseline DVISS score in pre-
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Table 1. The patients’ characteristics

dicting treatment outcome. One subgroup con- Patients’ characteristics Group A Group B p Total
sisted of children with full response (children | No. of patients 43 32 75
who were cured), while the second consisted of | Mean age years (SD) 7.51(249) | 6.72(2.53) | 0.152 |7.17 (2.52)
children with partial and non-response (chil- | Gender female (%) 28(65.12) | 23(71.88) | 0.535 | 51(68)
dren who continued to manifest LUTS). The Pharmacotherapy
results of the treatment were contrasted with Anticholinergics (No. of patients, %) 11(25.58) | 7(21.87) | 0.711 18 (24)
each patient’s pre-treatment total scores. Desmopressin (No. of patients, %) 11 (25.58) 8(25) 0.955 | 19(25.33)
Antibiotic prophylaxis (No. of patients, %) | 15(34.88) | 13(40.62) | 0.611 | 28(37.33)
Statistical methods Vesicoureteral reflux (No. of patients, %) 4(9.3) 5(15.62) | 0.484 9(12)
Treatment outcome
SPSS Statistics for Windows, Version 20.0. (IBM | Non-response (No. of patients, %) 1(233) | 17(53.1) 18 (24)
Corp., Armonk, NY, USA) was used for all sta- Partial response (No. of patients, %) 16(37.21) | 9(28.19) | <0.001 | 25(33.33)
tistical research. While categorical variables are | Full response (No. of patients, %) 26 (60.46) | 6(18.80) 32 (42.66)

represented by absolute numbers and percent-
ages, continuous variables are given as means
and SD. The initial DVISS score’s sensitivity

Continuous variables are given as means and standard deviation and categorical variables as abso-
lute number and in %; y? test, Mann-Whitney test

Table 2. Comparison between treatment outcome and mean Dysfunctional Voiding and
Incontinence Scoring System score

and specificity in predicting non-/partial and

full response in groups A and B were all deter- Group A Group B
mined using ROC curve analysis. To determine | Outcome E]Efo"e ﬁfter b ﬁefore hAfte" p
the significance of differences in continuous therapy | therapy tzf)r;zy t;rz?y
variables between the two independent groups, | Non-response 31 7 - 105104 | (1080 | <905
the Student’s t-test for normally distributed bartial resoonse | 1825 6.87 - 0001 16.77 11.88 00
data was applied. The Mann-Whitney U-test P (7.35) (3.81) ‘ (7.88) (5.30) ’
was u.sed. fpr non—no.rmally dlSt[rlbute(.i data. |, response 154.6800 ; .gg <0001 31 A(f)o 16.;2 0,083
The significance of differences in continuous (5-60) (2.32) (3:40) (1.76)

iabl 16.46 414 17.37 1453
variables between two dependent groups was | Mean score 6.78) (426 | <0001 (9.50) (9.45) <0.01

examined using paired sample t-test statistics
for normally distributed data and a Wilcoxon
signed-rank test for non-normally distributed
data. To compare categorical variables between
groups, Fisher’s exact test and Pearson’s x> test

Data are given as mean value and standard deviation, paired sample t-test /Wilcoxon signed-rank test
* - p <0.05 (Mann-Whitney test), - vs. full response in Group B

Table 3. Receiver operating characteristic curve analysis results of the initial Dysfunctional
Voiding and Incontinence Scoring System (DVISS) score and treatment outcome

were also used. In order to evaluate statistical
significance, a p value < 0.05 was utilized.

This study was done in accord with stan-

dards of the institutional committee on ethics.

RESULTS

This trial included 86 children between 5 and 15

Treatment outcome AUC Stz?rc:)a;rd 95% CI Sensitivity | Specificity p
GROUP A

Initial DVISS score (cut-off value 9.5)

Non-/partial response | 0.639 | 0.090 |0.462-0.816 0.882 0.115 0.127
Full response 0.361| 0.090 |0.184-0.538 0.885 0.118 0.127
GROUP B

Initial DVISS score (cut-off value 9.5)

Non-/partial response | 0.768 | 0.087 |0.598-0.940 0.731 0.333 0.043
Full response 0.231| 0.087 |0.060-0.402| 0.667 0.269 0.043

years old, with a 7.17 + 2.52-year average. Due
to non-attendance at scheduled appointments,
11 children in group B withdrew from the study.
Treatment compliance was 100% in A group, and 66% in
B group. There were 51 (68%) female patients among 75
children remained for the final analysis (Table 1). Out of
43 patients in group A, 65.12% were female, while in group
B (32 patients), 71.88% were girls. Age and gender did not
significantly differ between the groups. Children in group
A had higher percentage of full responses (60.46%) than
patients in group B (18.80%). Just one patient was a non-
responder in group A compared to 17 (53.1%) in group B.

No statistically marked difference in mean scores be-
tween groups A and B for non-responders, partial respond-
ers, and complete responders were noticed at the begin-
ning of the study (Table 2). Children with non-response
in both groups had higher initial mean score compared to
children with full response. This difference was statistically

‘ DOI: https://doi.org/10.2298/SARH221023068Z

AUC - area under the curve

significant in group B (20.29 + 10.51 vs. 10.00 * 3.40)
(p < 0.05). In both groups, post-treatment mean score as
well as scores in group A children with full and partial
response and group B children with non- and partial re-
sponse were significantly lower compared to pre-treatment
values.

Table 3 represents ROC curve analysis results. Initial
DVISS score could not predict full response in both
groups (AUC < 0.5). Using a cut-off value of 9.5 of the
initial DVISS score, sensitivity was 88.2% and specificity
11.5% in prediction of non-/ partial response in A group
(p = 0.127). Sensitivity and specificity of the initial DVISS
score (cut-off value 9.5) in prediction of non-/partial re-
sponse was 73.1% and 33.3%, respectively in group B pa-
tients (p = 0.043).
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Table 4. Clinical manifestations and uroflowmetry findings in 7/26 (26.92%) pa-
tients with pre-treatment score < 9.5 in Group B with partial and non-response to

the treatment

have been tested in Serbian children with voiding
dysfunction [7, 8]. It has been shown that these

scoring systems have high reliability and concur-

Group B trg:tf;":n ¢ | Aftertreatment P rent validity for assessing voiding dysfunction in
Patients No. (%) 7(100) 7(100) 1000 | Serbian pediatric population.

Daily urinary incontinence 000 000 1,000 Altan et al. [15] investigated the diagnostic
Nocturnal enuresis 000 000 1.000 properties of three scoring systems (the DVSS,
Urinary tract infections 3(42.9) 3(42.9) 1.000 the DVISS and the Incontinence Symptom
Constipation 2(28.6) 1(14.3) 0.515 Index—Pediatric fOI' children older than 11 years)
Vesicoureteral reflux 2(28.6) 2(28.6) 1.000 and found that the DVISS had the highest ac-
Uroflowmetry parameters (mean + SD) curacy in distinguishing the patients with vari-
Voided volume (ml) 347.14+127.28 | 29871+ 157.24| 0.195 ous LUTS from healthy controls with an 81%
Qavg (ml/s) 10.51 +3.63 9.30+7.02 0416 sensitivity, 97.6% specificity and 89% accuracy.
Qmax (ml/s) 22.95+14.68 | 2358+1550 | 0816 Before the children entered the trial, oxy-
Estimated Qmax (ml/s) 2148 £1.93 1943 +1.75 0.058 butynin and desmopressin were prescribed in
Flow index Qmax 1.07 £0.72 1.18+£0.73 0.406 nearly 50% of patients in both groups. In total,
Post-void residual urine (ml) 241441356 | 22.78+16.60 0.655 11/43 (25.5%) children in group A and 8/32
Total bladder capacity (%/EBC) | 168.91+32.73 | 130.45+29.93 | 0.029* (25%) children in group B were taking desmo-
Fractionated uroflowmetry 7 (100) 6 (85.71) 1.000 pressin due to nocturnal polyuria. The ratio
curve (No. %) of treated children did not differ significantly
Bell-shaped (No., %) 0(0) 0(0) 1.000 between the groups which goes to say that its
Plateau-shaped (No. %) 00 1(14.29) 1.000 impact on the treatment result in each group
Tower-shaped (No., %) 0(0) 0(0) 1.000

Fisher’s exact test, paired sample t-test;
*p < 0.05;

Qavg - average flow rate; Qmax — maximal flow rate; EBC - estimated bladder capacity

In group B, 7/26 (26.92%) partial and non-responders
with pre-treatment total score of less than 9.5 were evalu-
ated (Table 4). These children did not manifest daytime
and nighttime incontinence, 3/7 (42.90%) had UTIs, and
2/7 (28.60%) were constipated. They all had fractionated
uroflowmetry curve, increased RU and TBC. Two children
had VUR. After the treatment, only TBC was improved
(p < 0.05).

DISCUSSION

This study has shown that only in 73.1% of group B pa-
tients with the initial DVISS score > 9.5, non-/partial re-
sponse could be correctly predicted.

In children with functional voiding disorders several
scoring systems were developed to enable to establish a di-
agnosis based on clinical symptoms, as well as an assessment
of the effectiveness of various therapeutic modalities [6, 12,
13, 14]. The first was published in 2000 by researchers in
Toronto [12]. The Dysfunctional Voiding Scoring System
(DVSS) is a modification of the scoring system used in adults
with benign prostatic hyperplasia (International Prostate
Symptom Score). In order to use the ICCS terminology, its
name was changed to The Pediatric Lower Urinary Tract
Scoring System [13]. Akbal et al. [6] examined the validity
of the DVISS which was based on the scoring system used
in 1992 in The International Reflux Study in Children. It has
been shown that it can be used in everyday clinical practice
as an objective scoring system in the diagnosis, treatment
and monitoring of children with functional voiding disor-
ders. The DVSS and the DVISS have been translated and
adapted to Serbian language and their validity and reliability
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was almost the same. In a study by Hoebeke et
al. [16], 50% of children with DV wet during
the night while Jacobsen et al. [17] noticed noc-
turnal enuresis in 22/46 (48%) of children. In
the last study, of eight children who became dry, three had
taken desmopressin. It can be hypothesized that nocturnal
polyuria, which is one of the main reasons for nocturnal
enuresis, is linked to DV.

To our knowledge, there have been no data about
DVISS accuracy in the evaluation of children with DV.
Mean initial DVISS in our study was 17.01 which is com-
parable with the score in children with functional voiding
disorders in other studies [6, 14, 18]. In both groups with
children with non-response, mean pre-treatment score
was higher than initial mean score in children with full
and partial response although significantly only in group
B. However, as we had only 18 patients with non-response,
we cannot draw any final conclusion whether initial higher
score would predict poorer treatment outcome.

After therapy, mean total score in group A as well as in
the full response subgroup was significantly lower com-
pared to initial values. Children with partial response
had also significantly lower post-treatment DVISS score.
These children improved daytime and nighttime wetting
and therefore scored less on DVISS, but they continued
to manifest UTIs and abnormal voiding pattern. In group
B, mean post-treatment score, as well as scores in partial
and non-responders were significantly lower compared to
initial values although these children continued to have
UTIs, increased RU and fractionated uroflowmetry curve.
These findings can be partly explained by the subjective
nature of the questionnaire. Children and their parents
were receiving more attention by the clinicians as clinical
visits were arranged once a month in both groups, and
perhaps scored better on DVISS.

The role of the DVISS in prognosticating treatment
effect in children with voiding disorders was explored by
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Tuygun et al. [19]. A total score > 9 marked the presence of
voiding dysfunction. In the group with children who were
wetting, the DVISS specificity in the full response predic-
tion was 80%, while in the group of children with UTIs
and wetting, it was 88%. In both groups the sensitivity was
100%. The authors concluded that in children with voiding
disorders, the DVISS could be an additional diagnostic tool.

In our study, in group B, the sensitivity of 73.1% of the
initial DVISS score > 9.5 was achieved in the non-/partial
response subgroup. This implies that only 73.1% of chil-
dren who continued to manifest LUTS after treatment,
had initial DVISS score = 9.5. Almost 27% of children
had initial DVISS score < 9.5. Therefore, we suggest the
DVISS be used in the assessment of the treatment result
and follow-up of children with DV only as an adjunct to
more objective diagnostic procedures such are voiding
and defecation diaries and charts, uroflowmetry and RU
measurement.

We further analyzed initial LUTS and uroflowmetry
parameters of 7/26 (26.9%) children in group B with
non- and partial response who had initial score < 9.5.
These children did not demonstrate wetting problems
(daily urinary incontinence and nocturnal enuresis) and
therefore scored less on questions regarding daytime and
nighttime wetting (they scored zero points on first four
questions). Their frequency of voiding during the day was
low (less than four times but scored zero points on that
question) and they complained of intermittency and/or
straining during voiding (scored six points on questions
six and eight). They were also postponing voiding (scored
two points on question 11). Although their pre-treatment
score was < 9.5, they had severe DV. They demonstrated
staccato or interrupted uroflowmetry voiding pattern with
increased PFM activity during voiding. This implies that
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[a nun ce YNUTHUK 0 AUCHYHKLUOHANIHOM MOKpPEHY M YPUHAPHOj MHKOHTUHEHLMU)U
MO’Ke KOpUCTUTU Y NpeaBuhatby pesynTaTa eyerba Aeue ca AUCPYHKLUOHANHUM
MOKpeHeM — PaHA0MU30BAHO UCMUTUBAtbE

BecHa [1. Kuekosuh', XpuctuHa Yonosuh', lparaH 3nataHosuh', MaprHa Bnajkosuh?
'YHuBep3nTeT y Huwy, MeguumnHckin dakyntet, KnuHmka 3a pusnkanHy 1 pexabunntaumoHy MeAnLnHY, YHUBEP3UTETCKM KIMHUYKI LEHTap

Huw, Cpbuja;

*YHnsep3uTet y Huwy, Meguumnckmn dakyntet, LieHTap 3a HykneapHy meauunHy, YHNBep3UTeTCKI KNMHUYKM LeHTap Hiw, Cpbuja

CAXETAK

YBog/Unm YnuTHIK 0 AncdYHKLVOHANHOM MOKpPeHy 1 ypu-
HapPHOj MHKOHTVMHEHLIMjW KPeMpPaH je fia NOMOTHe y NocTaBbatby
avjarHo3se GyHKLUMOoHaHMX nopemehaja MoKperba KoA AeLie Ha
OCHOBY HMXOBMX KIIMHUYKNX CUMNTOMA.

MebhyTum, erosa ynora y npefsuhary UCXOAa leuera Kog,
Jeue ca AMcyHKLMOHANMHIM MOKPEHEM HUje NCTPaXKeHa.
Linrb paga je 6vo aa aHanm3upa fa v ce Ha OCHOBY UHULMjan-
HOT YNUTHUKa O AUCPYHKLMOHANHOM MOKPEHRY U YPUHAPHO]
WHKOHTUHEHLMjV MOXe NpeABUAET pe3ynTaT neyera y ne-
JUjaTpujckoj nomynaumju ca ANCOYHKLMOHANTHAM MOKPeHeM.
Mertope Y jegHy oA Be rpyne HacyMUYHO je pacnopeheHo 86
naumjeHara. lopep ctaHaapaHe ypotepanuje, y rpynu A cy npu-
MehMBaHe Bexbe penakcauuje mywmnha KapanyHe npevare
AnjadparmanHor gucarba, AoK je rpyna b nmana camo ctaHpapa-
Hy ypoTepanujy. YIMTHUK je NonyHeH Ha MoYeTKy (MH1LMjaiHu
pe3ynTart) U Ha Kpajy 12-MeceyHor nepuoga neyema. Ypodbnoy-
MeTpuja ca enekTpommnorpadpmjom muiLha KapamyuHe npevare n
YNTPa3By4YHO Meperbe MOCTMUKLIMOHOT YPUHA BPLLEHU CY Mpe 1
Ha Kpajy TpeTmaHa. Micxop neyetba (6e3 ogrosopa, napuujanHm
1 MyH OAroBop) AedUHMCaH je npema 06jeKTMBHOM NoGosbLIaY
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[HeBHOr 1 HORHOT BRaXeha Belua, oncTunaumje, ypuHapHux
nHdeKuwja 1 Hanasa ypodnoymetpuje. AHanmsom ROC Kpuse
ofpehuBaHe cy rpaHUYHe BPEAHOCTU, CEH3UTUBHOCT U CNeL-
bUYHOCT MHMLMjanHor pe3ynTtaTa YNUTHMKA O SUCPYHKLOHaN-
HOM MOKpPEHY U YPUHAPHOj MHKOHTUHEHLMjU Yy NpeaBuhakby
Tepanujckor ogrosopa y rpynu A v b.

Pe3syntatu NHnumjanHum pesyntaTtom YNUTHUKA HUCY Ce MO
npeaBuaeTy pUCnoHaepn y obe rpyre (MoBpLUMHA UCMOA KpriBe
< 0,50), Kao HY HOH/MapumjanHy pucnoHaepun y rpynun A (p =
0,127). Y rpynu b, CEH3MTUBHOCT 1 CneundUYHOCT MHALMjanHOr
pe3synTata YnuTHMKa (rpaHnyHa BpeaHocT 9,5) y npefsubatsy
HOH/MapumjanHnx pucnoHgepa nHocuna je 73,1% n 33,3%,
pecnekTnBHO (p = 0,043).

3aK/byyaK YNUTHMK 0 ANCOHYHKLMOHANHOM MOKPEHY U ypui-
HapPHOj MIHKOHTUHEHLMjI HE MOXe Ce KOPUCTUTI Y Npeasuharby
NCX0Aa Nleyera Aelle ca ANCPYHKLMOHANHIM MOKPEHEM.

KrbyuHe peun: AnchyHKLMOHANTHO MOKpPeHbe; AeLia; ypoTepa-
nuja; YNUTHYK 0 ANChYHKLMOHAIHOM MOKPEeHY 1 YPUHAPHO]
WHKOHTVHeHUju; Bexbe AnjadparmanHor ancatba; Bexobe
KapnunyHe npevare
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SUMMARY

Introduction/Objective Problematic internet use has been associated with various mental health prob-
lems. The objective of this study was to investigate the internet use and its relationship with depressive
symptoms among high school students.

Methods This cross-sectional observational study included 620 students from the first to the fourth
grade of four high schools in Pozarevac, Serbia. The research data were obtained from an ad hoc designed
questionnaire on socio-demographic data, health habits, and the internet use, Internet Addiction Test
(IAT) and Center for Epidemiological Studies Depression Scale for Children (CES-DC).

Results Out of 620 students (66.9% girls) there were 389 respondents (62.7%) who reported normal
(n = 40), or average internet use (n = 349) with a mild level of addiction, while 226 (36.5%) subjects
belonged to problematic internet use group, and five students (0.8%) showed a high level of internet
addiction. A CES-DC score > 15, considered indicative of clinically significant depressive symptoms, was
found significantly more frequent among internet addicts compared to internet normal users (78.4% vs.
46.5%, respectively). Among internet addicts there was a significantly higher percentage of those who
used psychologist/psychotherapist help compared to internet normal users (29.4% vs. 12.1%, respec-
tively). The logistic regression analysis showed that internet addiction (IAT score > 50) was the strongest
independent predictor of clinically significant depressive symptoms (OR = 3.32; 95% Cl = 2.24-4.91), after
adjusting for confounders (female gender, urban living, Tik Tok and Twitter use, sports activities, and the
use of the internet for learning or for aimless “surfing”).

Conclusion We show that internet addiction is positively related to clinically significant depressive
symptoms among high school students. Health education focused on the proper use of the internet
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may be regarded as mental health promotion.

Keywords: internet; behavior; addiction; depressive symptoms

INTRODUCTION

In recent years, over 40% of the world’s popula-
tion has gained access to the internet, and the
use of mobile devices in this regard is increas-
ing, especially the use of smartphones [1]. The
portability of the internet through smartphones
enables rapid access and widespread use of the
global network [2]. According to the research
of the Statistical Office of the Republic of Serbia
for 2021 in Serbia, 81.2% of the population use
the internet, 95.5% use a mobile phone, and
64% use a computer every day, or almost every
day. Over 74% of the internet population have
social media accounts [3].

Although life without the internet and its
possibilities have become unimaginable, exces-
sive use can also have harmful consequences
[4]. It is very important to distinguish func-
tional internet use that does not pose a signifi-
cant health risk and is beneficial for most users,
from an excessive, uncontrolled, and dysfunc-
tional use, accompanied by preoccupation and
the experience of loss of control. This attitude
towards the internet can have various negative

consequences, including neglecting social ac-
tivities, communication, health, demands at
work or school, as well as changes in eating
and sleeping habits [1, 2].

The concept of internet addiction was
originally introduced by an American author
Kimberly Young [5] in the mid-90s of the 20th
century. Young [5] described signs and symp-
toms like other psychological addictions that fit
the definition of internet addiction later offered
by Kuss and Griffiths [6]. They conceptualized
internet addiction as a specific psychological
addiction with similar signs as other psycho-
logical addictions such as loss of control, with-
drawal symptoms, disruption of daily function-
ing, and loss of interest in other activities [6].

Numerous studies have examined the role
of various psychological factors in the exces-
sive use of the internet. Internet addiction has
been positively associated with social isolation,
but also with dissatisfaction with peer inter-
actions. On the other hand, parental care and
emotional support seem to provide protection
against problematic internet use, while family
dissatisfaction and lack of emotional support
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predict the emergence of internet addiction symptoms [7,
8]. Earlier research found a positive correlation between
problematic internet use and depression [9]. Internet us-
ers find social and emotional support in the virtual world,
and a sense of belonging while communicating online with
other people [7]. Excessive internet use in children can
lead to sedentary lifestyles and health problems such as
obesity, poor posture, psychological issues and other health
disorders and is also associated with attention deficit hy-
peractivity disorder and major depressive episodes [9-13].

In our opinion, there is not sufficient research to draw
definitive conclusions about the connection between in-
ternet use and mental health of adolescents.

The aim of this study was to investigate the relationship
between internet use and depressive symptoms among of
high school students.

METHODS

This research was designed as a cross-sectional observa-
tional study, which included 620 students from the first to
the fourth grade of four secondary schools in Pozarevac,
Serbia. The research included students of a Gymnasium, a
Medical School, Economic and Commercial Schools, and
an Agricultural School in Pozarevac. The research instru-
ment was an ad hoc designed questionnaire consisting of
the following three parts.

1. Socio-demographic data, data on student school suc-
cess, health habits, and data related to internet use [gen-
der, age, place of residence (urban or semiurban), aver-
age mark, engaging in physical activity, consumption of
psychoactive substances, average length of sleep, visit to
a psychologist or psychiatrist, time spent on the internet,
the purpose of using the internet, accounts on social net-
works].

2. The Internet Addiction Test (IAT), a reliable and valid
test developed by Dr. Kimberly Young, is used to measure
internet addiction. The test measures the level of internet
addiction, consisting of 20 questions rated on a five-point
Likert scale (1 = almost never, 2 = rarely, 3 = sometimes,
4 = often, 5 = almost always). The total score of the ques-
tionnaire has a range of 0-100 points and indicates four
levels of internet use: normal level (0-30), average online
use with a mild level of addiction (31-49), problematic
use with a moderate level (50-79), and pathological, with
a high level of internet addiction (80-100). A higher final
score indicates more internet use and a higher level of ad-
diction. A score > 50 points indicates that the use of the
internet creates problems in the normal social functioning
of an individual [14, 15].

3. The Center for Epidemiological Studies Depression
Scale for Children (CES-DC) is a 20-item self-report test
used to quantify depressive symptoms in children and ado-
lescents. The CES-DC is considered to have high reliability
and validity for age groups between 12 and 18 years. In
the CES-DC scoring system, each item has four possible
responses: “not at all” = 0, “a little” = 1, “fairly” = 2, and
“very much” = 3. Based on the scoring of all items, a final
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score can range 0-60. A higher score indicates a higher
level of depressive symptoms. A score of 15 and above is
considered indicative of clinically significant depressive
symptoms [16].

All students voluntarily participated in the research.
The research was conducted in accordance with ethical
principles and with the informed consent of school lead-
ers, school principals, class teachers, and students (we got
written approval from the management of the four high
schools). We previously gave verbal instructions for filling
out the questionnaire. Completing the questionnaire took
about 30 minutes.

Statistical analysis

Statistical analysis was performed using the IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA).
The parametric test used in this study is Student’s t test.
The non-parametric tests used in this study are Pearson’s
X’ test and Mantel-Haenszel x* test for trend. Regression
models with depressive symptoms as dependent and IAT
adjusted for variables significant in the univariate model
were tested by Nagelkerke’s R%

RESULTS

There were 620 students who participated in the study, of
which 415 (66.9%) were girls and 205 (33.1%) were boys.
Based on the categorization of the IAT score, all respon-
dents were divided into two groups: normal internet us-
ers (IAT score 0-49) without pronounced symptoms of
addiction, and problematic and pathological users of the
internet, i.e., with addictive behavior (IAT scores > 50%).
There were 40 respondents (6.5%) who reported normal
use of the internet, 349 students (56.3%) belonged to aver-
age internet users with a mild level of addiction, while 226
(36.5%) reported problematic use of the internet and five
students (0.8%) showed a high level of internet addiction.

Table 1 shows the distribution of respondents accord-
ing to demographic characteristics. The average school
achievement was significantly worse among students ad-
dicted to the internet compared to normal internet users
(4.19 vs. 4.30, respectively). The percentage of students
from urban areas among internet addicts was significantly
higher than those from semiurban areas (64.1% vs. 35.9%,
respectively). The distribution of internet addicts in rela-
tion to grade was different than expected in terms of a
significantly lower percentage of fourth-graders in com-
parison to other grades, but, overall, the downward trend
was not significant. Female students were more frequently
addicted to the internet compared to males (borderline
statistical significance), while age and type of high school
were not significantly related to problematic internet use.

The largest percentage of students used a smartphone
with internet access (96.1%), and 81.5% of students used
a desktop computer or laptop with internet access. Only
0.2% of students declared that they did not have any of
these devices and did not use the internet.
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Table 1. Distribution of respondents per demographic characteristics

lli¢-Zivojinovi¢ J. B. et al.

Subject groups in relation to IAT score
Characteristic Total 0-49 50-100 p
N % N % N %
Male 205 33.1 139 35.7 66 28.6
Gender 0.067°
Female 415 66.9 250 64.3 165 714
. Semiurban 270 435 187 48.1 83 35.9
Place of living 0.0032
Urban 350 56.5 202 51.9 148 64.1
Gymnasium 135 21.8 92 237 43 18.6
Medical High School 229 36.9 145 37.3 84 36.4
School - — 0.3942
Economic and Commercial High School 166 26.8 98 252 68 29.4
Agricultural High School 920 14.5 54 13.9 36 15.6
1 153 247 84 21.6 69 29.9
2 207 334 139 35.7 68 294 0.042°
Grade b
3 193 31.1 118 30.3 75 32.5 0.070
4 67 10.8 48 12.3 19 8.2
AS SD AS SD AS SD
Age 16.12 1.06 16.18 1.07 16.02 1.03 0.071¢
Average mark 4.26 0.64 4.30 0.64 4.19 0.64 0.027¢
2Pearson’s x* test;
"Mantel-Henschel x’test for trend;
Student’s t-test
Table 2. Distribution of respondents in relation to time spent on the internet
Groups of respondents in relation to |AT score
Variables Total 0-49 50-100 p
n % n % n %
0 28 4.5% 12 3.1% 16 6.9%
1/2h 102 16.5% 58 14.9% 44 19%
) 1/2-1h 138 22.3% 87 22.4% 51 22.1%
Hours spent browsing the 1-2h 201 32.4% 137 35.2% 64 27.7% 0.082
internet for learning
2-3h 93 15% 60 15.4% 33 14.3%
3h-4h 32 5.2% 22 5.7% 10 4.3%
>4h 26 4.2% 13 3.3% 13 5.6%
0 2 0.3% 1 0.3% 1 0.4%
1/2h 13 2.1% 10 2.6% 1.3%
1/2-1h 24 3.9% 22 5.7% 0.9%
Hours a day spent on 1-2h 101 16.3% 87 22.4% 14 6.1% <0.0071
social networks
2-3h 148 23.9% 111 28.5% 37 16%
3-4h 141 22.7% 80 20.6% 61 26.4%
>4h 191 30.8% 78 20.1% 113 48.9%
0 303 48.9% 214 55% 89 38.5%
1/2h 97 15.6% 51 13.1% 46 19.9%
Hours spent playing 1/2-1h 42 6.8% 27 6.9% 15 6.5%
computer and video 1-2h 75 12.1% 46 11.8% 29 12.6% 0.001
games 2-3h 33 5.3% 19 4.9% 14 6.1%
3-4h 29 4.7% 14 3.6% 15 6.5%
>4h 41 6.6% 18 4.6% 23 10%
Using the internet for No 206 33.2% 103 26.5% 103 44.6% <0.001
learning Yes 414 66.8% 286 73.5% 128 55.4% '
Using the internet for No 411 66.3% 276 71% 135 58.4% 0.001
aimless “surfing” Yes 209 33.7% 113 29% 96 41.6% )
. No 259 41.8% 196 50.4% 63 27.3%
Tik Tok < 0.001
Yes 361 58.2% 193 49.6% 168 72.7%
i No 457 73.7% 298 76.6% 159 68.8%
Twitter 0.033
Yes 163 26.3% 91 23.4% 72 31.2%

Pearson’s x? test
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Table 3. Distribution of respondents in relation to the need for professional help and the occurrence of depressive symptoms

Groups of respondents in relation to IAT score
Variables Total 0-49 50-100 p
N % N % N %
No 410 66.1 291 74.8 119 51.5
. Thinks about it 81 131 42 10.8 39 16.9
;';'/gh‘gtﬁzgggfg'w Used once 73 1138 32 8.2 4 177 <0.001°
Used several times 42 6.8 15 39 27 11.7
Still use 14 23 9 23 5 2.2
No 500 80.6 329 84.6 171 74.0
Thinks about it 18 29 5 1.3 13 5.6
Help of psychiatrist-child psychiatrist Used once 74 11.9 43 11.1 31 13.4 0.002°
Used several times 23 3.7 10 2.6 13 5.6
Still use 5 0.8 2 0.5 3 1.3
CES DC score - depressive symptoms No 258 41.6 208 53.5 50 21.6 <0.001°
Yes 362 58.4 181 46.5 181 784
aMann-Whitney U test
bPearson’s x? test
Table 4. Logistic regression model with CES-DC total score of 15 and more as dependent variable
Variables OR 95% ClI p
IAT score (=50=1;<50=0) 3.317 2.242 4907 < 0.001
Place of living (Semiurban = 1; Urban = 2) 1.164 0.814 1.665 0.404
Gender (Male = 1; Female = 2) 2.075 1.408 3.058 0.000
Using the internet for learning (Yes = 1; No = 0) 0.611 0.413 0.902 0.013
Using the internet for aimless “surfing” (Yes = 1; No = 0) 1.224 0.839 1.788 0.294
Tik Tok (Yes = 1; No = 0) 1.639 1.121 2.395 0.011
Twitter (Yes = 1; No = 0) 1.091 0.710 1.676 0.691
Sport activities (Yes = 1; No = 0) 0.953 0.665 1.367 0.794
A constant 0.069 < 0.001

IAT - Internet Addiction Test; CES-DC - Center for Epidemiological Studies Depression Scale for Children;

Nagelkerke’s R? = 0.196

The results of the analysis of distribution of internet
addicts and normal internet users in relation to time spent
on the internet and the purpose of use are shown in Table
2. A significantly higher percentage of internet addicts
compared to normal internet users were spending more
than four hours on the internet daily, particularly if the
purpose of use was social networks (48.9% vs. 20.1%, re-
spectively) and playing computer and video games (10%
vs. 4.6%, respectively). Among the internet normal us-
ers there was a significantly higher percentage of those
who did not play computer and video games compared
to internet addicts (55% vs 38.5%, respectively). Using
the internet for learning was significantly more frequent
among internet non-addicts compared to internet addicts
(73.5% vs. 55.4%, respectively), while aimless “surfing” was
significantly more popular among internet problematic
users compared to internet normal users (41.6% vs. 29%,
respectively). Using Tik-Tok was significantly more fre-
quent among internet addicts compared to internet normal
users (72.7% vs. 49.6%, respectively) and a similar rela-
tion was found concerning Twitter use (31.2% vs. 23.4%,
respectively).

Highly significant differences were observed between
the examined groups regarding the need for professional
psychological support (Table 3). Among internet addicts,
there was a significantly higher percentage of those who

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):440-446

sought psychologist/psychotherapist help compared to in-
ternet normal users (29.4% vs. 12.1%, respectively). There
was also a significantly higher percentage of internet ad-
dicts who thought of, or used several times the help of
a child psychiatrist, compared to internet normal users
(11.2% vs. 3.9%).

According to the results from Table 3, a CES-DC
score > 15, considered indicative of clinically significant
depressive symptoms, was found significantly more fre-
quently among internet addicts compared to internet nor-
mal users (78.4% vs. 46.5%, respectively).

Table 4 shows the regression model with depressive
symptoms as the dependent variable and adjusted for
variables that were significant or borderline significant in
the univariate model. The strongest independent predictor
of clinically significant depressive symptoms was Internet
Addiction (IAT) and it remained significant even after
adjusting for variables on which the IAT categories differ
significantly. Practically, the IAT score affects CES-DC to-
tal score itself, independently of other parameters that have
a relationship with it. The other significant independent
predictors of high CES-DC total score were female gender,
use of internet for Tik Tok and for aimless “surfing”

The model was tested for multicollinearity using
Variance Inflation Factor (VIF), and it was found that no
VIF exceeded the value of 1.25 (1/(1-NagelkerkeR?) = 1/
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(1-0.196) = 1/0.804 = 1.244). Thus, we consider that the
predictors are not mutually collinear and can be used to-
gether in the model.

DISCUSSION

According to our results, more than one-third of investi-
gated students (36.5%) indicated problematic use of the in-
ternet and 0.8% showed a high level of internet addiction.
An Italian study showed that 28% of high school students
were highly dependent on the internet, which is close to
our results [17]. According to the results of the latest meta-
analysis that aimed to estimate the global prevalence of
digital addiction in the general population, an increasing
trend of digital addiction in the last two decades and a
dramatic worsening during the COVID-19 pandemic were
found [18]. In relation to the place of residence, students
from urban areas were significantly more prone to internet
addiction compared to those from semiurban areas, while
the higher percentage of girls compared to boys was bor-
derline significant - these results are similar to those in the
research of Kuzmanovic et al. [19], where a higher index of
excessive internet use was recorded in girls. High school
students use the internet for various purposes, learning,
education, information, entertainment, playing games,
communication, as well as for accessing social networks.
Social networks are the most popular among young people
and have become an indispensable part of their free time
and entertainment [20]. According to our research, high
school students mostly use the internet to access social
networks (91.8%), which coincides with the results of re-
search conducted in Serbia on a representative national
sample of 1500 adolescents, 90% of whom access social
networks daily [19].

When it comes to the time spent using the internet,
significant differences were observed for searching the
internet for social networks and playing games, where al-
most one-half of the respondents addicted to the internet
were spending more than 4 hours daily on the internet.
In current circumstances, when a good part of teaching
and social life takes place via the internet, it is difficult to
determine the criteria for normal or excessive use of the
internet. In a study by Hini¢ [21], it is stated that most
respondents who sought help for internet addiction spent
more than 30 hours a week online, which would be four
and a half hours a day. Although studies have shown that
a time interval of two hours of internet use can precede
addiction, and 6 hours of use is the main risk factor for
internet addiction, recent studies indicate the importance
of the time schedule in which the internet is used as a risk
factor for internet addiction [22].

In our study, highly significant differences in the need
for professional psychological support were observed
among the examined groups regarding the extensivity of
internet use. Malinauskas and Malinauskiene [23] point
out that psychological interventions can help reduce the
intensity of internet addiction by focusing on three main
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goals — reducing the hours of internet use, improving func-
tioning in critical periods of life, and reducing exposure
to harmful online content and activities. Also, the quality
of parental care is a very important factor in protecting
adolescents from mental health disorders and internet ad-
diction [24]. Trumello et al. [24] point out that in the pre-
vention of internet addiction, family interventions aimed at
improving the parent-child relationship, improving com-
munication, and understanding are also very important.

Symptoms of depression were significantly more present
in the group of internet addicts compared to the compari-
son group. A regression model with depressive symptoms
as a dependent variable adjusted for IAT variables that are
significant in the univariate model shows that internet ad-
diction remains a significant predictor. Excessive use of the
internet and social networking platforms could weaken the
bonds between individuals and their families, friends and
loved ones. As a result, individuals may feel lonelier and
more depressed [25]. Research conducted in Turkey on a
population aged 12-18 years showed a positive relationship
between daily internet use and social media addiction and
depression [26]. In the same study, symptoms of depression
were recorded in 28% of respondents, while in our study
the prevalence was significantly higher (58.4%). The results
of the study by Obeid et al. [27] show that a higher level
of internet addiction is positively correlated with a higher
degree of depression in adolescents aged 13-17 years.

The results of a study conducted by Sami et al. [28], on
a sample of adolescents from Europe, revealed that patho-
logical internet use is associated with various mental health
problems, including depression and suicidal ideation.
However, there are also studies showing that depression
symptoms predict internet addiction, such that depressed
individuals use their phones to cope with unpleasant emo-
tions [29]. Moreover, lonely teenagers find it more difficult
to make face-to-face contacts, which may increase their
interest in online dating. Some studies indicate a two-way
relationship between internet addiction and depression.
People who are addicted to the internet tend to develop a
depressed mood, while people suffering from depression
are prone to excessive use of the internet and internet ad-
diction [30].

Limitations of the study

This research was conducted in 2021 during the COVID-19
pandemic, when classes were mostly conducted online,
with students spending more time on the internet, influ-
encing the obtained results on the internet use. There was
no insight into the medical documentation about the pres-
ence of any other diseases of the students that could be
related to depression. We had no insight into the family
history and no feedback from the psychologist about the
students’ visits. We also did not control family relations and
parental care, as well as the socio-economic status of the
students. We recommend an intervention study aiming at
the effects of a positive change in the use of the internet
on the students’ mental health.
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CONCLUSION

Based on the results of our research we can conclude that
internet addiction is associated with clinically significant
depressive symptoms in high school students. These results
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Nose3aHocT Kopuwhera MHTEPHETA U CUMNTOMA Aenpecuje KoA CpeaHOoLKonaL,a

JeneHa b. Nnuh-XueojuHosuh', Tatba Mutih?, MapujaHa Cpehkouh®#®, flywan baukosuh', MBaH Conpatosuh®
'YHuBep3utet y beorpagy, MeanumHckn dakynteT, IHCTUTYT 3a XurujeHy 1 MeguLMHCKY ekonorujy, beorpag, Cpbuja;

“3aBop 3a jaBHO 3ppasibe ,Moxapesal’, Moxapesau, Cpbuja;
33aBog 3a jaBHO 3apasbe ,LLlabay’, Labaw, Cpbuja;
“Akagemuja cTpykoBHUX cTyauja,La6ay’, Wabaw, Cpbuja;

Ynusep3utet y Hosom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja;
YHueepauTeT y beorpaay, MeanunHcki Gakyntet, IHCTUTYT 3a CTaTUCTUKY 1 MHGOpMaTIKy, Beorpag, Cpbuja

CAMETAK

YBog/Lum MNpobnematinyHo Kopuwhere nHTepHeTa NoBe3aHo
je ca pa3nuunTuM NpobnemMnMa MEHTAHOT 3ApaBJba.

Linms oBor nctpaxmBara je 61o fa ce ucnuta ynotpeba nHTep-
HeTa U HeroBa NoBe3aHOCT ca CUMMNTOMKMa fenpecuje mehy
CpearOLKONLMMa.

Metope OBa oncepBaLoHa CTygmnja npeceka obyxsaTuna je
620 yyeHMKa of MPBOT A0 YETBPTOT pa3pefa YeTrpy noxape-
BauKe cpeftbe WKone. Mofgaum NcTpaxuBatba cy jobujeHn n3 ad
hoc pr3ajHUpaHor ynuTHYIKa o coynoaemorpadCkm nopaLmma,
3[paBCTBEHUM HaBMKama 1 ynotpebu 1 HaBrKama Be3aHUM 3a
VNHTEPHeET, TeCTa 3aBNCHOCTU of nHTepHeTa (IAT) u ckane pe-
npecuje 3a peuy LleHtpa 3a enngemunonouke cryauje (CES-DC).
Pesynrtatn Op 620 yueHuKa (66,9% feBojumniia) 6mno je 389
ncnutaHnka (62,7%) koju cy npujaBunu Hopmanny (n = 40)
UNK NpoceyHy ynotpeby nHtepHeta (n = 349) ca bnarum cre-
NEHOM 3aBUCHOCTK, BOK 226 (36,5%) ucnutaHuka npunaga
rpynu npobnematyHe ynotpebe MHTEPHETa, a NET yYeHuKa
(0,8%) nokasano je BUCOK CTeMeH 3aBUCHOCTUN Of HTEPHeTa.
CES-DC ckop = 15, Koju ce cmaTpa MHANKATUBHUM 33 KIUHUYKN

DOI: https://doi.org/10.2298/SARH230104050I

3HauajHe cMMNTOMe Jenpecuje, 61o je 3HayajHo Yewhu mehy
3aBMICHULIMMA Off MHTepHeTa Y nopeherby ca HOPManHUM Ko-
pucHuUMMa nHTepHeta (78,4% npema 46,5%, pecnekTMBHO).
Mehy 3aBrCHULMA Of MHTEPHETA 3HauajHO je Behn npoLeHaTt
OHUX KOju Cy KopucTunu nomoh ncuxonora/ncmxotepaneyTa
y O[HOCY Ha HOPMasnHe KOPVCHUKe NHTepHeTa (29,4% npema
12,1%, pecnekTnBHO). JTornctnyka perpecmoHa aHanmsa je no-
Ka3ana fia je Hajjaun He3aBMCHW NPeanKTOp KNNHUYKM 3Havaj-
HVX CMMNTOMa flenpecuje 3aBUCHOCT Of MHTepHeTa (IAT ckop
> 50) (OR = 3,32; 95% Cl = 2,24-4,91), nocne npunarohaeatba
(eHcku non, ypbaHu xusoT, Kopuwherbe Tuk Toka 1 TBuTepa,
CMOPTCKe aKTUBHOCTU 1 Kopulhere NHTePHEeTa 3a yUYere U
3a becUusbHO , cypdoBare”).

3aKsbyuak [Tokasanm cMo fAa je 3aB1CHOCT Of MHTEPHETa MO3M-
TVIBHO MOBE3aHa Ca KNVHWYKY 3Ha4YajH!M CUMMTOMIMA Aenpe-
Cvje Kof cpefbOoLUKonaLa. 34paBCTBeHO 06pa3oBatbe ycMepe-
HO Ha NpaBWITHO KopuLwherbe MHTEPHETa MOXe Cce cMaTpaTu
NMPOMOLIjOM MEeHTaJIHOT 3ApaBsba.

KrbyuHe peun: MHTepHET; NoHallakbe; 3aBUCHOCT; CUMMNTOMM
fenpecuje
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Cardiac surgery intensive care unit nursing workload
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SUMMARY

Introduction/Objective Nursing Activities Score (NAS) is one of the most accepted and widely used
scores for assessing the workload of the nursing staff in regards of qualitative and quantitative adequacy.
The aim of this study was to evaluate and analyze nursing workload in the cardiac surgery intensive care
unit (CSICU) using the NAS in a contemporary set of patients undergoing heart surgery.

Methods The study included 809 consecutive patients who had a major cardiac surgery in 2019 admit-
ted to adult CSICU. Demographic data were collected from medical records [sex, age, type of treatment,
length of stay (LOS), and discharge], EuroSCORE II, and NAS value.

Results The majority of patients underwent a coronary (43.1%), valvular (32.6%), and combined (24.2%)
cardiac surgery procedure. The average patient LOS in CSICU was 2.5 + 3.4 days. The average NAS value
in our sample was 100.8% + 63.1%. NAS value during the first operative day was a poor marker of the
outcome in terms of mortality (C-index 0.520, 95% Cl - 0.422-0.617, p = 0.676). Significant difference
was observed in terms of average NAS value between the patients submitted to coronary surgery and
combined surgery (p = 0.001). NAS has been shown to be useful for assessing activity in a CSICU, confirm-
ing the optimal workload of nurses, while higher NAS values in our hospital indicate increased workload
compared to similar institutions.

Conclusion NAS provided viable information regarding the care and hospitalization of patients in a CSICU.
In accordance with NAS, the optimal level of nursing workload was established in our hospital settings.

Keywords: intensive care unit; nursing workload; cardiac surgery; length of stay

INTRODUCTION

The complexity of modern cardiac surgery pro-
cedures is constantly increasing as well as tech-
nological influence in the field. Typical patient
profile went through a dramatic change over
the last decade [1]. Admitted patients showed
a substantial increase in the average age and
severity of illness. Concurrently, it became clear
that, more than ever, intensive postoperative
care has a vital role on the outcome of the treat-
ment. A modern cardiac surgery intensive care
unit (CSICU) requires personnel with a sophis-
ticated level of education and training in order
to comply with ever-increasing demands and
increased patient expectations [2]. A significant
bourdon of related activities has been put up on
nursing personnel, creating challenges.

Nursing workload is significantly affected by
nurse staffing ratio, so the number of nursing
personnel in the CSICU has to be customized
most importantly to satisfy patients’ nursing
assistance needs and patient outcomes, and the
economic aspect of hospital care should also be
taken into consideration [3, 4]. Higher nursing
workload and lower nurse staffing are associ-
ated with higher patient safety risk, particularly
with in-hospital mortality [5, 6].

Data recording, collection and analysis are
crucial elements in assessing and improving the
quality of the provided service and proper sur-
gical ruling in modern cardiac surgery practice
[7]. Assessment of the nursing workload is an
effective tool for evaluating the time put into
patient care, the optimal nurse-to-patient ra-
tio, as well as the required nurses’ educational
qualifications levels [8, 9].

One of the most accepted and widely used
scores is the Nursing Activities Score (NAS),
published in 2003 [10]. The NAS increments
measure the nursing care activities time re-
quired by patients admitted to the ICU. NAS
represents a computed percentage of nursing
staff’s time (over 24-hour period) spent on the
execution of activities included in the instru-
ment. NAS score comprises seven categories
or domains (basic nursing activities, ventilator
support, cardiovascular support, kidney sup-
port, neurological support, metabolic support,
and specific interventions), which are split into
subdomains and further into their items, in a
total of 23 [10, 11]. Many intensive care units
(ICUs) use NAS daily to determine and moni-
tor the nursing workload [12, 13, 14].

The primary objective of this study was to
evaluate and analyze the nursing workload in
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CSICU using NAS in a present-day set of patients who
underwent heart surgery.

METHODS

This study was carried out as a prospective study us-
ing medical records of the Institute for Cardiovascular
Diseases of Vojvodina, Serbia, between January 1, 2019
and October 30, 2019. The included patients exclusively
underwent

« isolated coronary surgery (coronary artery bypass
grafting and off-pump coronary artery bypass),

« isolated valvular surgery (mitral, aortic, and tri-
cuspid surgery, with prosthetic replacements or
repairs, through traditional or minimally invasive
techniques),

« combined coronary and valvular surgery,

with the length of stay (LOS) in the CSICU > 8 hours.
No matter the priority level, all data were included (elec-
tive, urgent, emergency, salvage). The study was approved
by the Institutional Review Board of the Institute for
Cardiovascular Diseases of Vojvodina.

All data were collected from medical records, i.e., from
the hospital information system (BIS), which is updated on
a daily basis (sex, age, type of surgery, LOS, EuroSCORE
IT and discharge, mortality, NAS values, etc.). The data is
used for statistical and research purposes. Euroscore II
value was calculated a day prior to surgery according to
general recommendations [15].

All data were collected only by the nursing staff who
had experience with using NAS. During their stay in
CSICU, the patients were scored daily with the NAS sys-
tem. As proposed by Miranda et al. [10], 24-hour NAS was
used in the description of nursing workload of a patient in
any shift. The NAS was compiled at 6 a.m., reporting the
previous 24 hours. The sum of the 23 items ranges 0-177%
and according to Miranda et al. [10], an ideal score that
a nurse can accomplish per shift in a 24-hour period is
the NAS score of 100%. As an example: two patients who
have the score of 50% each spent the work of one full-time
equivalent per shift around the clock. Analogously, in an
ICU, if a total of 350 points has been scored in one day,
this unit used the work of 3.5 nursing fulltime equivalents
per shift on that day.

The distribution of the quantitative data was estimated
using the Kolmogorov-Smirnov test. Categorical variables
(expressed as frequencies) were compared between the
two groups using the Pearson x test or the Fisher exact
test. Continuous variables (expressed as mean + standard
deviation) were compared between the groups using the
Student’s t-test if their distribution was normal, or using
the Wilcoxon rank-sum test if their distribution was non-
normal. Univariate and multivariate logistic regression,
including the odds ratio (OR), were utilized in order to
estimate the effects of the independent variables on the
dependent one. As for the p-value of the performed tests,
the value of 0.05 was used as the threshold for statistical
significance.

‘ DOI: https://doi.org/10.2298/SARH220729066S
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Statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 19.0 (IBM Corp., Armonk,
NY, USA) and MedCalc for Windows, Version 12.2.1
(MedCalc Software, Mariakerke, Belgium).

The study was approved by the Ethics Committee of
the Institute for Cardiovascular Diseases of Vojvodina in
Sremska Kamenica (decision no. 3055/1-8).

RESULTS

This study was performed on the total of 809 patients. The
patients’ mean age was 65.6 + 8.5 years. Two-thirds of pa-
tients were male. Most of the patients underwent coronary
(43.1%), valvular (32.6%), and combined (24.2%) cardiac
surgery. The average patient LOS in CSICU was 2.5 + 3.4
days. The distributions of the demographic data and prin-
cipal operative-related factors of the study population are
shown in Tables 1 and 2.

Table 1. Demographic data, preoperative patient profile, and surgery
outcomes

Demographic data Frequency, n %
Sex

female 270 33.4%
male 539 66.6%
Type of surgery

coronary 349 43.1%
valvular 264 32.6%
combined 196 24.2%
PAOD 18 2.2%
Congestive heart failure 148 18.3%
COPD 97 12%
Previous MI < 6 weeks 50 6.2%
Smoking 372 46%
Diabetes mellitus 251 31%
Previous cardiac surgery 21 2.6%
Chronic renal failure 39 4.8%
Postoperative complications 35 4.3%
Hospital mortality 40 4.9%

PAOD - peripheral arterial occlusive disease; COPD - chronic obstructive
pulmonary disease; Ml - myocardial infarction

Table 2. Patient profile and scoring systems

Parameter Mean SD
Age (years) 65.6 8.5
Body mass index (kg/m?) 28.1 2.7
EF (%) 53.9 7.2
Ventilator time (hours) 14.2 6.8
Time in CSICU (days) 2.5 34
EuroSCORE Il (%) 23 2.6
NAS (%) 100.8 63.1

EF - ejection fraction; CSICU - cardiac surgery intensive care unit;
NAS - Nursing Activities Score

The general in-hospital mortality was 4.9%. Refractory
cardiovascular failure was determined to be the principal
cause of death among our study patients (42.5%). Other
fatal causes were multiple systems organ failure (27.5%),
sepsis (12.5%), acute cardiac arrest (7.5%), pulmonary
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failure (7.5%), and chronic renal insufficiency (2.5%).
Additionally, the average CSICU LOS for the patients
who expired was 11 days with the average NAS of 160%.
The average EuroSCORE II value for the patients with in-
hospital mortality was 5.92%. The relation between the
LOS in the CSICU and the value of nursing engagement
assessed through NAS is shown in Figure 1.

Binary logistic regression analysis was used and only
EuroSCORE II value and CSICU LOS emerged as autono-
mous predictors of in-hospital mortality [OR 1.461, 95%
confidence interval (CI) - 1.311-1.627, p < 0.001 and OR
1.357,95% CI - 1.269-1.441, p < 0.001, respectively]. NAS
was not designated as a predictor of an in-hospital mortal-
ity. We also wanted to investigate whether it was possible to
predict the outcome of the treatment based on the value of
NAS during the first postoperative day. C-index statistics
showed that the value of NAS during the first operative day
was a poor marker of the outcome in terms of mortality
(C-index 0.520, 95% CI - 0.422-0.617, p = 0.676).

Substantial difference was observed in terms of average
NAS value between the patients submitted to coronary
surgery and combined surgery (ANOVA F-ratio 7.038,
p =0.001), Figure 2. No such difference was observed
between various age groups (ANOVA F-ratio 0.938,
p = 0.455), Figure 3.

In regard to the structure of the nursing staff of our nine-
bed CSICU, the workforce consisted of 19 registered nurses.
Every one of them (100%) had a bachelor’s degree and three
(15.8%) had a master’s degree. No significant fluctuations
in nursing workload were observed during the period, sug-
gesting effective resource allocation and planning.

DISCUSSION

Planning and organization of the nursing staff and their
work processes in order to ensure high quality care has
been influenced by constant transformations and improve-
ments in the routine of healthcare practices, especially in
hospital settings. Evaluation of the nursing workload is
the most essential for ensuring enough staff in the critical
care units [9, 16].

A study by Ferreira et al. [17] summarized 18 studies
examining the effect of NAS in predicting nursing work-
load in various ICU conditions. The majority of analyzed
hospitals were Brazilian hospitals. The study showed that
the average NAS was in range from 50.4% in a Spanish
hospital to 104% in a Brazilian hospital. About 60% of
the studies examined in the study had an average NAS of
60-70% (the overall average of 65.5%). In only a few stud-
ies NAS has been used for measuring nursing workload
in CSICUs.

Researchers in Belgium conducted a study to assess
nurse workload, in 16 Belgian hospitals, where the mean
NAS was 68.6% [18]. In addition, they confirmed the
reliability of the NAS application in their hospitals and
found that the NAS is a valid instrument that allows re-
liable assessment of nursing workload. A study done by
Velozo et al. [8] showed that the NAS instrument was the
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Figure 1. Correlation between the length of stay in a cardiac surgery
intensive care unit (CSICU) and the level of nurse engagement assessed
through Nursing Activities Score (NAS); there is a slight increase of NAS
for the patients with prolonged CSICU stay
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Figure 2. Box plot of Nursing Activities Score values according to the
type of surgery; significant difference was found between coronary
surgery and combined surgery (p = 0.001)
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Figure 3. Box plot of Nursing Activities Score values according to dif-
ferent age groups; no significant difference was observed (p = 0.455)

best instrument for workload evaluation, estimating the
total average working time closer to the recommended
for care. Mean NAS values were measured for a total of
4617 observations, which was 56.7 £+ 12.5; median 55
(25.3-142.9), also analysed NAS values in 490 patients
at admission whose mean value was 62.6 £ 17.3, median
60.1 (33.6-142.9), while the maximum mean value during
hospitalization was 67.7 + 19.7, median 65.6 (33.6-142.9).

A systematic review published by Iranian authors (com-
prising 23 articles originated from Brazil, Belgium, Greece,
Italy, Norway and Spain) reported the following findings:
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minimal NAS was 36.1% calculated in the study conducted
on 106 patients in Greece, while the highest established
NAS was 109.3% in the study involving 285 Iranian pa-
tients [13]; in a Norwegian study, the average NAS value
was 96.24% + 22.35. The average NAS value in our sample
was 100.8% + 63.1%, which is higher in comparison with
the values in the above-mentioned countries, except those
in Iran and Norway [13].

The results of a Brazilian study exploring the workload
in the postoperative period of heart surgery in a CSICU
of a university hospital showed a higher mean daily NAS
(74.62%) and 96.79% in the first postoperative day [19]. In
a Portuguese retrospective observational study, the average
workload of nurses per patient admitted to intensive care
was 67.52 + 10.91 NAS points, while on the first day of stay
it was on average higher by 19.36 + 2.61, i.e., 80.52 + 10.89
[20]. In an integrating review conducted by Nobre et al.
[12], it was reported that in three CSICUs the minimum
NAS score was 58.1 and maximum is 66.36.

Comparing different ICU units, the results of the study
by Ko and Park [9] revealed that the nursing workload
was the highest in the surgical unit, followed by internal
medicine and comprehensive nursing units. Riklikiene et
al. [16] in their research came to the conclusion that when
planning the operative program and the optimal number
of nurses in the postoperative period in intensive care after
cardiothoracic surgery, it is necessary to take into account
the type of surgery as a factor that affects the workload of
nurses. An important finding coming from our study is
that the average NAS value for the patients submitted to
combined surgery (coronary + valvular) is compellingly
higher compared to the value of the patients submitted to
coronary surgery (105% vs. 88%, p = 0.001). This finding
can be explained by the fact that combined surgery patients
are usually associated with more comorbid conditions de-
manding increased postoperative care.

An extensive retrospective Italian study analyzed the
application of the NAS in three different ICUs (CICU:
Cardiothoracic Intensive Care Unit; GICU: General
Intensive Care Unit; and Neuro ICU: Neurosurgical
Intensive Care Unit) during a six-year period [11]. The
study results were as follows: the mean NAS for all the
patients was 65.97% =+ 2.53, GICU 72.55% + 16.28, Neuro
ICU 59.33% + 6.54, CICU 63.51% * 14.69. The average
LOS was 4.82 + 8.68 days.

Our mean NAS is also close to Norwegian NAS score
published in a multicentric study conducted in seven coun-
tries in which variations in NAS mean values in range from
44.5 in Spain to 101.8 % in Norway were identified. In the
total sample of the studies analyzed by Padilha et al. [14],
the mean NAS was 72.8%, the mean age was 63.5 years, the
mean LOS was 4.4 days, and the mortality rate was 8.2%.

In a Brazilian study conducted in three organizational
units in an ICU over a period of four months, the average
NAS was 71.7% + 10.4 (min 48.2%; max 109.1%), LOS
9.2 £ 13.3 days, and average age 56.8 + 18.5 years [21].
NAS presented a negative correlation with LOS (-0.23).
There was no significant correlation between age and nurse
workload p = 0.070.
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In our study, the average patient LOS in CSICU was
2.5 £ 3.4 days. There is a slight increase of NAS for the
patients with prolonged stay in CSICU. The patients’ mean
age was 65.6 * 8.5 years with two-thirds of patients be-
ing of male sex. There is no significant difference in NAS
values (p = 0.455) related to age groups. Similarly, in the
study done by Ferretti et al. [22], it was reported that even
though the care of older patients was associated with an
increase in nursing workload, the ageing itself was not a
sufficient predictor of NAS (p = 0.005).

Ricci de Aratjo et al. [23] wanted to estimate the in-
tensive care costs of a Brazilian hospital and one of the
parameters used for this purpose was the actual hours of
nursing care estimated based on the results of the nursing
activities of the NAS, median 88 (54-107). They came to
the conclusion that costs were underestimated in patients
who needed a higher intensity of care (NAS > 100). In
his study Bruyneel et al. [24] showed a strong correlation
between the NAS and costs in the ICU. Another study by
the same author conducted in Belgium showed that the
optimal number of nurses should be twice the number
provided for in the legislation [18]. The results of a number
of studies also show that the number of nurses per patient
calculated by the NAS system is (often) higher than fore-
seen in the relevant legislation [9]. Our results showed
that the nurse-to-patient ratio was slightly above 1 (mean
NAS 100.8), indicating an almost ideal engagement of the
nursing staff and/or proper competency in nursing activi-
ties, showing sufficient and adequate nursing workforce.

Greek authors in their study carried out on 313 con-
secutive CSICU patients identified the risks affecting el-
evated in-hospital mortality in patients who underwent
cardiac surgery [25]. The study showed that the risk of
in-hospital mortality was nearly 3.3 times higher (OR 3.3,
95% CI 1.4-8) in patients who had high value of NAS on
the first postoperative day. Similarly, research carried out
by Padilha et al. [26] showed that patients who died while
hospitalized in an ICU had 2.65 times higher NAS then
other ICU patients. In a systematic review that included
six studies with a total of 175,755 intensive care and/or
cardiac/cardiothoracic units’ patients it was found that
every increase in one nurse decreases the probability of
dying in hospital by 14% [27].

In our study, the general in-hospital mortality was
4.9%. NAS was not designated as a predictor of in-hospital
mortality and only EuroSCORE II value and CSICU LOS
emerged as autonomous in-hospital mortality predictors.
We also wanted to investigate if it were possible to predict
the outcome of the treatment based on the value of NAS
during the first postoperative day. Our results did not show
an association between the first day NAS value and the
outcome of the treatment in terms of mortality.

Our study contributes to the science of assessment
of nursing workload in ICUs. The unique contribution
is the comprehensive approach to understanding of the
NAS as a tool that can supply information regarding the
process of caring for patients that are hospitalized in a
CSICU as well as the nursing workload in the same set-
tings. Nevertheless, we agree with most of the authors who
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concluded that large differences between nursing work-
load among countries could be a consequence of various
nurse-to-patient ratio on a shift-by-shift basis, patients’
characteristics, and type and regulations of care and treat-
ment services in the countries. What is clear from most of
the studies is that nurse workload in the ICU is high and
that average number of nursing staff calculated by NAS
is higher than the average number of nursing staff stipu-
lated by country legislation. The average NAS value var-
ies significantly not only between different countries and
populations for the same type of ICU but also within the
same country. NAS value summarizes the overall settings
in which the patient is treated, including the following:
1 - patient profile (the presence of comorbidities requir-
ing increased postoperative nursing care); 2 — institution
profile and its unit’s structure and organization; and 3 -
available nursing workforce, and its effective management
as a component of the effectiveness of the health care [5,
12,13, 21].

Study limitations

We acknowledge that our study has potential limitations:
it was performed in a single-center and in a single ICU,
hence our data can be associated with site-inherent limi-
tations and site-specific biases. Caution must be used in
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extrapolating the results of our study to other centers with
similar settings.

CONCLUSION

In conclusion, the NAS tool provided useful information
regarding the process of caring for patients hospitalized
in a CSICU; by applying it in our study, it was confirmed
that there was the optimal level of nursing workload in our
CSICU. Patients treated in our CSICU had a higher average
NAS value compared to other similar hospitals, indicating
greater nursing workload in our settings. No significant
fluctuations in nursing workload were observed during
the period, suggesting effective resource allocation and
planning. The application of the NAS instrument for mea-
suring the nursing workload can assist us in planning the
size of the required nursing staff in our CSICU to ensure
high quality patient care and to improve patient outcomes.

However, given that the NAS system is a new instru-

ment for assessing workload and was used for the first time
in our institution, research should be extended to more
cardiac surgery centers in the country and the surrounding
area for a better assessment of its performance.
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MpoueHa pagHor onTepeherba MeAULMHCKUX cecTapa Yy KapauoXupypLIKoj
jeauHUUM uHTeH3nBHe Here nomohy bogoBHOr cMCTEMa aKTUBHOCTU MeAULMHCKUX

cectapa (NAS)

Harawwa CrojakoBuh'? bojaH b. Muxajnosuh'?, Jenena Hukosuh'3, JosaH Pajuh?, Jenena Byukosuh'?, Muogpar lfony6osuh'?,

Jlazap Bennukn'?

'YHusep3utet y HoBom Capy, MegnumHcku pakyntet, Hosu Cag, Cpbuja;
2/HCTUTYT 3a KapauoBackynapHe 6onectn BojsogunHe, Cpemcka KameHuua, Cpbuja;

3YHnBep3UTETCKI KNUHUYKK LieHTap BojsoauHe, Hosu Cag, Cpbuja

CAMETAK

YBop/Lwmb bofoBHY cricTeM aKTUBHOCTV MeAVLIMHCKIMX cecTapa
(Nursing Activities Score — NAS) jepaH je og HajnpuixsaheHujux
1 Hajlwmpe KopuWheHUX cUcTeMa KOju Ce KOPUCTE 3a NPOoLIeHy
pagHor ontepehera MeguLMHCKOr 0cobsba y nornemy Ksanu-
TaTUBHe 1 KBaHTUTaTUBHE afieKBaTHOCTW.

Lvrb papa je 6vo pa ce nprmeHom crcteMa NAS npoueHn 1
aHanusupa ontepehere MeanLIMHCKMX cectapa y Kapanoxu-
PYPLUKO] jeAUHNLIN MHTEH3MBHE Here Y rpynu 6onecHnKa nocne
KapanoxvpypLLKe onepauuje.

Mertope Cryauja je obyxBaTuna 809 6onecHmKa Koju cy cme-
LUTEHW Y jefVHNLY UHTEH3MBHE Here Nocse KapAnoxXypypLLKe
onepauuje y Toky 2019. roanHe. [lemorpadcku nopaum cy npu-
KYM/beH) U3 MeaVLIMHCKe ROKYMeHTaLuje (Mo, CTapocT, BpcTa
neuyekba, AyxMHa 6opaBKa 1 otrycta) n NAS.

Pesuyntatu Hajsehu 6poj 6onecHnKka 610 je MoABPrHyT KOpo-
HapHOoj (43,1%), 3aTm BanBynapHoj (32,6%) 1 KOMOMHOBAHO]j
xupypruju (24,2%). NMpoceyHa gyxnHa 6opaBKa y jeauH1LN

DOI: https://doi.org/10.2298/SARH220729066S

WHTEeH3MBHE Here 6una je 2,5 + 3,4 naHa. Cpegra BpegHocT NAS
Yy Y30pKy n3Hocuna je 100,8 + 63,1. BpegHocT NAS Tokom npBor
nocTonepaTvBHOr AaHa 61na je noL MapKep NCXoAa y nornegy
MopTanuTeTa (C-uHgekc 0,520, 95% Cl - 0,422-0,617, p = 0,676).
YoueHa je 3HauajHa pas3nvka y nornegy NpoceyHe BpefHOCTA
NAS n3mehy 6onecHnKa NogBPrHyTX KOPOHAPHO] XMPYPriju
1 KoMBuHOBaHoj xupypruju (p = 0,001). NAS ce nokasao Kopu-
CHVM 3a NPOLIEHY aKTUBHOCTY NOC/e KapANOXMPYPLLKe one-
pauuje y jeBMHULM HTEH3MBHe Here, noTephyjyhu onTmanHo
ontepehere MeAULIMHCKIX cecTapa, Aok Behe BpegHocTn NAS y
HaLwoj 6onHULY yKa3yjy Ha noBehaHo onTepehetbe y mopehetsy
ca C/IMYHMM yCTaHOBaMa.

3akmyuak NAS je npy>Kuno ofpXrBe MHopmaLuje o Hesu 1
XoCnuTanm3aumju 6onecHmKa y KapauoxmpypLuKoj jeamH1Lm
WHTEH3UBHOT Neyetba. Y Hallym 60NHNYKUM YCIOBMMA YCMo-
CTaB/bEHO je onTManHo ontepehere MeANLIMHCKIX cecTapa.
KrmbyuHe peum: jeuHuLa MHTEH3MBHOT Nleyerba; PagHO onTe-
peheme; Kapanoxmpypruja; ay»unHa bopaska
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SUMMARY

Introduction Echinococcus multilocularis causes multilocular or alveolar echinococcosis, which differs
from infection caused by Echinococcus granulosus in clinical presentation in humans. The most common
definitive hosts for E. multilocularis are foxes and jackals, while domestic mammals like dogs and cats are
rare. Humans are rare and accidental intermediate hosts. Cystic echinococcosis in humans is endemic in
Serbia, while more severe alveolar echinococcosis has not yet been recorded.

Case outline We present a case of a 67-year-old female from a small village in the Sremska Mitrovica
municipality. The onset of symptoms was several years ago, with liver pain which progressed over time.
Differential diagnoses included benign liver tumors like haemangioma, cystic echinococcosis and ab-
scess formed in the cystic echinococcal lesion. Left lateral hepatectomy was performed, and S II/1ll liver
segments were removed. Pathological examination showed numerous small empty vesicle spaces with
chitin membrane without protoscolices, surrounded by massive fibrosis and infiltrative growth into
the liver parenchyma, all indicative marks of multilocular echinococcosis. Surgical margins were found
positive for echinococcal vesicles showing that echinococcal tissue was not completely removed. Thus
albendazole therapy was introduced. Epidemiological interview revealed that the patient lived in an
endemic region of multilocular echinococcosis, in a house with two hunting dogs and backyard where
contamination of soil with fox feces could occur.

Conclusion This is the first case of human multilocular echinococcosis recorded in Serbia, which should
alert the medical community to improve prophylactic and diagnostic procedures and surgical techniques
to better manage this zoonotic disease.

Keywords: Echinococcus multilocularis; human case; Serbia; Srem region; Macva region; Vojvodina Province

INTRODUCTION

Echinococcosis is a well-known, often devas-
tating parasitic disease in humans, which also
has a great economic impact for livestock pro-
duction all over the world. More than a milion
people are actually infected each year, as re-
ported by the WHO in 2021.

The Echinococcus genus involves small tae-
niid cestodes, with E. granulosus and E. mul-
tilocularis as the two main species. Currently,
only E. granulosus (sensu lato) is endemic in
Serbia, with two variants, E. granulosus sensu
stricto and E. canadensis, causing well-known
cystic echinococcosis in humans [1, 2]. Human
infection occurs through direct or indirect con-
tact with dogs that carry adult cestodes in their
small intestine. Echinococcal cysts in humans,
larval stage or metacestode, are primarily lo-
calized in the liver but can also be found in
other organs, including the brain and bones.
Their growing pattern is expansive, but surgical
enucleation is possible.

The adult form of E. multilocularis lives in
the small intestine of carnivores, primarily
foxes and jackals. In intermediate hosts (wild

rodents such as voles or field mice), this ces-
tode produces numerous small cystic forma-
tions, primarily in the liver, representing larval
forms filled with protoscolices. In humans, who
are not natural hosts, cysts are also primarily
localized in the liver but usually remain ster-
ile, not containing protoscolices. Multilocular
echinococcosis in humans is dangerous because
parasitic cysts grow infiltratively into the liver,
resembling malignant tumors, and can metasta-
size into surrounding tissues and other organs
including the brain.

The first report of multilocular echinococ-
cosis in Serbia was in an animal, a beaver from
Zasavica, the Special Nature Reserve near the
Srem region of the Province of Vojvodina,
which is its northern part between the Sava
and the Danube rivers [3]. The beaver, being
an intermediate host, had a liver lesion, and
the dilemma was whether it was a natural local
infection or it was imported from Germany,
from where the beaver was brought into the
Zasavica Reserve. Recently, the Srem region
in Serbia was identified as endemic for wild
animal multilocular echinococcosis. In this re-
gion, 17.9% of foxes and 14.3% of jackals were
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registered as infected with the intestinal adult form of E.
multilocularis [4]. Interestingly, a recent paper from Serbia
reported a larval form of E. multilocularis in the liver of a
golden jackal, showing the jackal can be both a definitive
and intermediate host [5].

Since no cases of human multilocular echinococcosis
have previously been reported in Serbia, clinical recogni-
tion of this disease is a most important issue. We here
report the first case of human multilocular echinococcosis
in Serbia.

CASE REPORT

We present a case of a 67-year-old female patient with up-
per abdominal symptoms that started a few years earlier,
with weakness and gastritis, and a hiatal hernia. Three
years prior to operation, the patient had an episode of col-
lapse, and a subsequent medical examination revealed a
liver lesion, which progressively worsened with liver pain.
Benign liver tumors such as hemangioma, cystic echino-
coccosis, and abscess in a cystic echinococcal lesion were
included in the differential diagnosis. Blood tests showed
mild anemia, erythrocyte sedimentation of 16-20 mm, and
no eosinophilia. Immunological markers characteristic of
liver tumours such as carcinoembryonic antigen, alpha-
fetoprotein and carbohydrate antigen 19-9 were whitin
normal limits, as was serology for echinococcosis. Before
the operation, pulmonary and cardiac functions were nor-
mal. Liver segments S II /III were removed by left lateral
hepatectomy.

The specimen received for pathological analysis was a
resected liver fragment, 11 x 6.5 x 5.2 cm in size (Figure
1). Capsular surface was thin, slightly uneven and glisten-
ing. The surgical margin was coloured green. On a cross-
section, one larger (5.3 x 5 x 3.3 cm) and a few smaller
cystic cavities were present in the centre of the liver frag-
ment. Cavities contained yellowish, thick and pasty ma-
terial, and their inner surface was thickened and rugged.
The remainder of the liver parenchyma was brown and
homogeneous. Pathological examination clearly showed
multilocular echinococcosis with numerous small empty
vesicle spaces with chitin membrane without protoscoli-
ces, surrounded by massive fibrosis and infiltrative growth
into the liver parenchyma. Surgical margins were found
positive for echinococcal vesicles (Figure 2) showing that
echinococcal tissue was not completely removed. Thus
albendazole therapy was introduced.

Epidemiological interview revealed that the patient
lived in the endemic region for multilocular echinococco-
sis, in the village Radenkovi¢ (coordinate: 44° 55’ 16.8" N,
19°29'21.6" E) in the municipality of Sremska Mitrovica,
Vojvodina Province (Figure 3), in a house with two hunt-
ing dogs, and backyard where contamination of soil with
fox feces is possible.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.

‘ DOI: https://doi.org/10.2298/SARH230112060L
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Figure 1. Liver resection with uneven central cavitation, macroscopic
view
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Figure 2. Pathohistology of the liver lesion: A - uneven shapes of echi-
nococcal membranes; B - layered membrane structure; C - membrane
on the resection margin, stained with green ink; D - extensive fibrosis
around alveolar membranes, reticulin stain (A, B, C — hematoxylin-
eosin; D - Gordon and Sweet's silver staining)
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Figure 3. Village Radenkovi¢ in Sremska Mitrovica municipality near
Zasavica Reserve, where a beaver infected with E. multilocularis was
found ten years earlier [from Wikipedia, modified (https://upload.wi-
kimedia.org/wikipedia/commons/archive/8/85/20110531171606%2
1Northern_macva03_map.png, 07.01.2023]

DISCUSSION
Rudolf Virchow first recognized multilocular echi-
nococcosis in 1855 (“Die multiloculare, ulcerirende

Echinokokkengeschwulst der Leber”) as a distinct form
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Multilocular echinococcosis in Serbia

of the disease characterized by many small alveolar spaces
surrounded by echinococcal membranes, with rare or no
protoscolices at all [6]. Virchow described an infiltrative
lesion growth in a liver, with central cavitation filled with
necrotic fluid, similar to what we found in our patient.
Pathohistological diagnosis of multilocular echinococ-
cosis based on surgical material is completely sufficient,
as described in classical textbooks (Binford, Conor. AFIP,
1976; Saltykow, 1951). In liver needle biopsy of a suspected
lesion, the histomorphological diagnosis of echinococcosis
is easy if chitin membranes are found. The presence of
protoscolices or at least chitin hooklets suggests hydatid
or cystic echinococcosis because alveolar or multilocular
echinococcus does not produce protoscolices in humans.
Hence the absence of protoscolices or hooklets in a mate-
rial is considered an important morphological diagnos-
tic criterion of multilocular or alveolar echinococcosis.
The distinction between multilocular echinococcosis and
multiple cystic echinococcosis, following the rupture of a
primary liver cyst and dissemination of protoscolices with
their cystic metamorphosis, may represent a diagnostic
challenge. We described a case in a 12-year-old girl with
disseminated peritoneal cystic echinococcosis localized in
the small pelvis and ovary [1]. When only biopsy material
is taken from a patient, the monoclonal antibody Em2G11,
highly specific for E. multilocularis, may be helpful [7].
The increase in the fox and jackal populations as a re-
sult of the eradication of rabies in Serbia [8] caused the
spread of their parasites, not only E. multilocularis [9] but
Capillaria aerophila, agent of pulmonary capillariasis, too
[10]. Multilocular echinococcosis has recently been re-
ported in the neighbouring countries of Serbia, including
Croatia [11] and Bosnia and Hercegovina [12]. The first
human case in Croatia had mushroom-picking in the forest
as a risk factor, and interestingly, the patient in question also
came from the Srem region. The part of Sremska Mitrovica
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municipality, where the village Radenkovi¢ is located, is
south of the river Sava, which is near the place where the
first case of E. multilocularis was found in a beaver 10 years
ago [3]. This part geographically belongs to the Macva re-
gion, but administratively to the Vojvodina Province. Taken
together, these findings show an expansion of the area of
multilocular echinococcosis to the south.

In Serbia, where cystic echinococcosis is endemic,
multilocular echinococcosis is becoming a new diagnos-
tic and therapeutic challenge. To start with, careful use of
terminology is important, because multiple cystic echino-
coccosis is not multilocular echinococcosis [13, 14]. The
range of diagnostic tools for multilocular echinococcosis
has increased lately, especially with the introduction of
molecular methods [15, 16, 17], and those need to be in-
troduced in routine medical practice in Serbia.

E. multilocularis, a zoonotic agent whose eggs are very
resistant to low temperatures and disinfectants, is in expan-
sion in Europe, including in countries neighboring Serbia
such as Hungary [18] and Croatia [11], as well as across
the world, notably in some Asian countries [19, 20]. The
treatment of choice is obviously surgery, but therapeutic
options in complicated inoperable cystic and multilocular
echinococcosis are quite limited, and long-term (up to life-
long) albendazole is the first line treatment [21].
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MpBu Npeno3HaTH Cy4aj MyATUNOKYNapHE EXMHOKOKO3e Kog, /byau y Cpbuju

[Jywat Jlanowesnh'?, MupjaHa KnuBojuHoB??, BaneHTuHa Vcakosuh?, lejaH MBaHos?*, BnagaH TpuyHoBwh?, Maja Pyxuh?*

'Mactepos 3aBog, Hoeu Cag, Cpbuja;

2YHuBep3uTeT y HoBom Capy, MegnumHckn dakyntet, Hosu Cag, Cpbuja;

3YHMBeP3UTETCKM KIMHUYKN LieHTap BojoguHe, LieHTap 3a natonorujy u xuctonorujy, Hosu Cag, Cpbuija;
*YHIBEP3UTETCKM KNMHWYKM LieHTap BojsoamHe, KnnHnka 3a abgomuHanHy xupyprujy, Hosu Cag, Cpbuja;
YHVBEP3UTETCKM KNUHUYKK LieHTap BojBoanHe, KnuHuka 3a uHpekTBHe 6onectu, Hosu Cap, Cpbuja

CAXETAK

YBop /IHpeKTVBHY areHC MyNTUNOKYapHe UK anBeosiapHe
eXMHOKOKO3e, Echinococcus multilocularis, BpcTa je pasnnynta
og E. Granulosus, Koju ©3a3rBa LCTNYHY EXVHOKOKO3Y, He CaMO
1o 61OJOLIKMM CBOjCTBMMA HEro 1 Mo KIMHUYKOM 3Hauajy Kog,
JbyAM, KOjVi MOTY BUTW PETKI 1 CIyYajHX MPenasHm 4oMahnHu.
JeduHntuBHY fomahuHw 3a E. multilocularis o6vnuHo cy nucuue
1 WaKanu, a peTku cy gomahu cmcapm nonyT naca v Mayaka.
LinctnyHa exnHokoKo3a Kog sbyan y Cpbuju je eHaeMcKa, [oK
M0 KIIMHUYKOM TOKY 1 UICXOAy MHOTO OMacHwja MynTUMIOKYapHa
eXMHOKOKO3a Huje joLl npeno3Hara.

Mpukas 6onecHnka Haw cnyyaj je 6vna xeHa, 67 roguHa, 13
masnor cenay onwtuHn Cpemcka MuTtpoBuua. beHu cumnTo-
MU Cy MOYeNy HEeKOJIMKO roAMHA paHuje 1 MPOrpecmBHO Cy ce
roropLuaBany ca 6onom y jetpu. Y andepeHumjanHy amjarHo-
3y YKIbYY€HU Cy BEHUTHU TYMOPH jeTpe, MOoMyT XeMaHr1oma,
LMCTUYHE EXMHOKOKO3€E 1 ancLeca y LCTUYHOj EXMHOKOKHO]
ne3uju. CermeHtn jetpe C II/1ll cy yknoreHn neBom natepasn-

DOI: https://doi.org/10.2298/SARH230112060L

HOM XenaTekToMunjoMm. MaToX1CTONOLKNM NPernefom jacHo je
yTBphHeHa MynTUnoKynapHa eXMHOKOKOo3a ca 6pojH1M Manvm
NpasHVM Be3VKyflaMa Of XUTUHCKMX MEMOPAHO3HUX NPOCTOpa
6e3 NpoToCKONeKca, OKPYKEHUX MacMBHOM ¢pr1bpPO30M 1 ca
VHOUATPATVBHMM TUMOM pacTa y napeHxumy jetpe. EXHOKOKHe
Be3WKyJie cy HaheHe 1 Ha XMPYPLUKAM MapruHamMa v 3aksbyudy-
jemMo fia Huje NoTMyHO YKNOHEHO LieNo eXMHOKOKHO TKMBO, Te
je npenopyueHa Tepanuja anbeHgasonom. Enngemvionolkom
aHKeToM yTBpHEHO je Aa 6onecHMLa XUBY Y EHLEMCKOM pe-
TVIOHY MYNTUNOKYNapHE eXVHOKOKO3€, y Kyhi ca fiBa loBauka
rca v aBopuwTeM rge je moryha KoHTaMyHaLmja 3embuLuTa
JINCUYjIIM N3METOM.

3aksbyyak OBaj Cyyaj je NpBY NPeno3HaTy CIyyaj MyTUIOKY-
napHe exrHoKoko3e Kog Jbyan y Cpbuju. Mopamo nobosbLuati
NpodUNaKTUYKe 1 AMjarHOCTUYKE NPOLIEAYPE U XMPYPLLKY TEX-
HUKY 32 OBY 300HOTCKY 6osecT.

KmyuHe peun: Echinococcus multilocularis; xymanu cnyyaj; Cp-
6uja; Cpemcky pervoH; MausaHcKu pernoH; BojsoanHa
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Focal myocarditis, an unusual imitator — case report
and short review

Nikola M. Jovanovi¢'? Nikola Lj. Jovanovi¢'

'Bor General Hospital, Bor, Serbia;
2University of Nis, Faculty of Medicine, Ni3, Serbia

SUMMARY

Introduction Acute myocarditis is a serious inflammatory condition of the myocardium. Clinically, symp-
toms may differ from case to case, and as such can pose a significant diagnostic dilemma. Here we present
a case of acute focal myocarditis with markedly elevated troponins, in which diagnosis was finally made
using cardiac magnetic resonance (CMR).

Case outline A male patient, 26-year-old, without cardiovascular risk factors presented with severe chest
pain, diaphoresis, pallor, and dyspnea. Blood pressure was 160/110 mmHg, and electrocardiogram (ECG)
showed ST-segment elevation in inferior leads. In laboratory there was an extreme elevation of Troponin.
Inferior-posterior-lateral STEMI was suspected, and initial treatment was given according to that suspicion.
The patient was then sent to catheterization laboratory for further evaluation, which showed absence
of coronary artery disease. A working diagnosis of myocardial infarction with non-obstructive coronary
arteries (MINOCA) was established. To distinguish MINOCA from other causes of myocardial injury with
elevated troponins, a CMR was done, and its finding was consistent with focal myocarditis of inferolateral
localization. Further treatment consisted of beta blockers, angiotensin-converting-enzyme inhibitors and
avoidance of strenuous activity for the next six months. The patient fully recovered and had no further
complications with ECG only showing flat T-wave in D3 lead.

Conclusion Focal myocarditis is an unusual manifestation of myocardial disease and can confuse physi-
cians, especially if it occurs along with elevated cardiac markers and ST-elevation, but in a young patient,
without any known comorbidity, this diagnosis must be considered. Here, a CMR may be a useful tool.
Keywords: myocardial infarction with non-obstructive coronary arteries; cardiac magnetic resonance;

troponin

INTRODUCTION

Acute myocarditis is a serious inflammatory
condition of the myocardium, the middle layer
of the heart that contains cardiac muscle cells. It
affects people of all ages and has a broad etiol-
ogy (Table 1). Clinically, symptoms may differ
from case to case, and as such can pose a signif-
icant diagnostic dilemma [1, 2]. Dramatic and
acute electrocardiogram (ECG) ST-elevation
can be wrongly interpreted as acute coronary
syndrome, thus misleading physicians. Invasive
coronary angiography is necessary for evalu-
ation of myocardial injury. Absence of coro-
nary artery stenosis (50% or greater) leads to
the working diagnosis of myocardial infarc-
tion with non-obstructive coronary arteries
(MINOCA). There are different algorithms in
evaluating this diagnosis of myocardial injury.
For Figure 1 illustration, we used modified
algorithm mentioned by Occhipinti et al. [3].
In this case, careful history, clinical exam, and
eventual cardiac magnetic resonance (CMR),
could provide a solution for the dilemma [4].
Here we present a case of acute focal myocardi-
tis with markedly elevated troponins, in which
diagnosis was finally made using CMR.

CASE REPORT

A male patient, 26-year-old, without cardiovas-
cular risk factors presented with severe chest
pain, diaphoresis, pallor, and dyspnea. He had
no fever. Blood pressure was 160/110 mmHg.
ECG is shown in Figure 2. In laboratory find-
ings, there was an extreme elevation of Troponin
(I day - 6.374 ng/ml, II day - 16.947 ng/ml,
III day - 10.302 ng/ml, V day - 0.207 ng/ml).
Other laboratory parameters were normal. As
there was an increase in troponin levels along
with inferior leads ischemic ST elevation, initial
diagnosis of acute coronary syndrome-Inferior-
posterior-lateral STEMI was suspected. Initial
treatment was given according to that suspicion
and consisted of acetylsalicylic acid, clopidogrel,
pantoprazole, tramadol, ramipril, bisoprolol,
diazepam. Echocardiography showed normal
ejection fraction (52%), heart size and ventricle
wall thickness, with hypokinesia of medial basal
segment of inferior wall of left ventricle. The pa-
tient was then sent to catheterization laboratory
for further evaluation, which showed absence of
coronary artery disease (Figure 3). A working
diagnosis of MINOCA was established. Viral
serology was negative for acute infection with
cytomegalovirus, Epstein—-Barr virus, parvovirus
B19, adenovirus and coxsackievirus, with only
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Table 1. Causes of myocarditis-illustrative

Jovanovi¢ N. M. and Jovanovic Lj. N.

Viruses Bacteria Fungi Parasites Immune Drug reactions

and rickettsia and protozoa and systemic and toxins
Coxsackie B Corynebacterium Aspergillus Ascaris lumbricoides | Kawasaki disease Chemotherapy
Echovirus Diphtheriae Candida Trichinella spiralis Scleroderma agents
Epstein-Barr virus Staphylococcus Cryptococcus Echinococcus Multisystem Antipsychotics
Cytomegalovirus Streptococcus Coccidioides granulosus inflammatory Antibiotics [Penicillin
Adenovirus Tuberculosis Histoplasma Taenia solium syndrome in children | Cephalosporins
Influenza virus Clostridium tetani Trypanosoma cruzi Paragonimus and adults Tetracyclines
Mumps Mycoplasma Malaria spp. westermani Systemic lupus Sulfonamides]
Measles pneumoniae Leishmania spp. Schistosoma erythematosus Tricyclic
Rubella Brucella Toxoplasma gondii Visceral larva migrans | Vasculitis antidepressants
HIV Neisseria gonorrhoeae Toxocara canis Toxic shock Lithium
Hepatitis Band C Hemophilus syndrome Diuretics
Varicella-zoster virus | influenzae A Hypereosinophilia Alcohol
Respiratory-Syncytial | Actinomyces Wegener Arsenic
virus Salmonella granulomatosis Snake venom
Sars-CoV-2 Rickettsia Sarcoidosis Tetanus toxoid
Parvovirus B19 Borrelia burgdorferi Inflammatory bowel | Carbon monoxide
Herpesvirus Leptospira disease Heavy metals [Iron,
Arbovirus Tropheryma whipplei Phaeochromocytoma | Copper]
Polio virus Francisella tularensis Insect bites

Vibrio cholerae Cocaine

Methyldopa

N Troponin rise, ECG
M dial T S >
changes Clinial symptoms
MYOCARDITI
v.
X No
cardiac o ischemia

4
and .
systemic .

Acute myocardial

Other infarction?

conditions
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v
Ischemia ¥
MINOCA Obstructive CAD

Figure 1. Example of focal myocarditis diagnostic pathway

IgG antibodies present for cytomegalovirus, Epstein-Barr
virus, and parvovirus B19. During next days of hospital
stay, patient complained of chest discomfort, but there were
no further ECG changes, and troponin levels normalized.
To distinguish MINOCA from other causes of myocardial
injury with elevated troponins, a CMR was done (example
of CMR myocarditis is shown in Figure 3). CMR finding
showed inferolateral subepicardial edema on T2 and STIR
sequences with late gadolinium enhancement (LGE) in the
same region. The finding was consistent with focal myocar-
ditis of inferolateral localization. Further treatment consisted
of beta blockers, angiotensin-converting-enzyme inhibitors
and avoidance of strenuous activity for the next six months.
The patient fully recovered and had no further complications
with ECG only showing flat T-wave in D3 lead. This case
report was approved by the institutional ethics committee,
and written consent was obtained from the patient for the
publication of this case report and any accompanying images.

DISCUSSION

Myocarditis is an inflammatory disease of myocar-
dium that is likely underdiagnosed. The prevalence of
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Figure 2. A - Echocardiogram (ECG) on admission: sinus rhythm, heart
rate = 110/min, ST- elevation (yellow arrows) in D2, D3, aVF up to 4
mm; B - ECG one month later: negative T-wave (green arrows) in D2,
D3, aVF up to 4 mm; C - last ECG, year after the event: sinus rhythm,
heart rate = 75/min, negative T-wave in D3 (red arrows)

myocarditis has been reported from 10.2 to 105.6 per
100,000 worldwide and is more common in men with
about 1:2-4 female-male ratio, with women reported to
have better survival of dilated cardiomyopathy [5]. It is a
significant public health issue, especially for young adults.
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Opis
Glavno stablo bez promena. LAD i LCX bez promena. RCA bez promena.

Dominacija: RCA

ZakljuEak lekara i prediog za dalje le¢enje:

Nastavak medikamentne terapije.

Figure 3. Short axis late gadolinium enhancement patho-
logic intramyocardial and pericardial late gadolinium en-
hancement (10-20 min) in lateral and inferior wall of the
left ventricle; case courtesy of Dr. Igor Yamola (radiopae-
dia.org, rID: 98955)

Legend
. Left (main) coronary artery (LCA, LMCA)
. Left anterior descending artery (LAD)
. First diagonal artery (D1)
. First septal artery (S1)

1
2
3
4
s . 5. Circumflex artery (LCx, Cx)
Myocarditis has a generally good prognosis, but 6
7
8
9

in up to 20% of cases, it may progress to a dilated
cardiomyopathy [6, 7]. Acute myocarditis can
be defined as a period of < 1 month between
symptom onset and diagnosis. Most common
symptoms noted are chest pain (in 85-95% of
cases), fever (in about 65%) and dyspnea (19—

. First (obtuse) marginal (M1)

. Right coronary artery (RCA)

. First acute marginal artery (AM1)

. Posterior descending artery (PDA)
10. Posterior left ventricular artery (PLV)
11. Left Ventriculogram

Figure 4. Coronary angiography report of our patient along with near normal coronary
angiography (only minor mid right coronary artery stenosis-yellow arrow, in a 45-year-old

49% of cases) [8]. Another entity to be aware of

male); case courtesy of Dr. Craig Hacking (radiopaedia.org, rID: 63081)

in differential diagnosis besides acute coronary

syndrome is left dominant arrhythmogenic car-

diomyopathy, which is underrecognized, but can

also present with chest pain and elevated cardiac enzymes
[9]. Here we presented a case of a young patient with acute
focal myocarditis and extremely elevated troponins, that
was initially considered acute myocardial infarction, then
evaluated as MINOCA, and finally diagnosed using a
CMR. The absence of fever in our patient was an aggravat-
ing feature for making the diagnosis of focal myocarditis.

Focal myocarditis has already been described as a myo-
cardial infarction simulator. In cases, were endomyocardial
biopsy was ordered, etiology was mostly viral (ADV, cyto-
megalovirus, Epstein-Barr virus, PVB19) [10, 11]. Young
patients that present as STEMI must be evaluated in direc-
tion of focal myocarditis, especially if there is a positive
history of recent viral illness.

Endomyocardial biopsy is the gold standard for diag-
nosis of myocarditis. After using a transfemoral, or radial
approach, a specimen is histologically and immunologi-
cally evaluated for presence of infectious agents, and tissue
architectonic is considered for other (e.g., autoimmune)
forms of inflammation [12]. In our case, due to focal na-
ture of inflammation, endomyocardial biopsy could not be
done. Patchy and focal inflammation of myocardium can
sometimes work against this diagnostic approach.

ECG with ST-segment elevation may occur in peri-
carditis, myocarditis, myocardial infarction (STEMI), LV
aneurism, and in some rare or uncommon conditions (e.g.,

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):457-461

Brugada syndrome, Takotsubo cardiomyopathy), and be-
nign conditions (e.g., benign early repolarization) [13].
Elevated cardiac markers must be inclusively considered
along with clinical and other diagnostic findings, as they
do not define type of myocardial injury. The treatment
should therefore be aimed at the cause of myocardial in-
jury. Troponins may be an indicator of a disease severity
and may rise in myocarditis, but they do not carry an ad-
verse prognosis as in acute coronary syndrome [14, 15].
CMR may be crucial in diagnosis of acute focal myocar-
ditis and is best to be done early after symptoms onset and
can also be used to track disease progression/resolution.
Time window for optimal sensitivity for diagnostic imaging
is few weeks from its presentation. In our case, CMR has
been proven diagnostically two weeks after disease onset.
As edema is a universal marker of inflammation that also
occurs in focal myocarditis, a T2-weighted imaging and high
STIR signal may be indicative of myocardial edema [16, 17].
Lake Louise criteria for CMR in myocardial inflammation
were established in 2009. For diagnosis of acute myocardi-
tis, two out of three of the following features are needed:
edema (with T2-weighted sequences), hyperemia (with early
Gadolinium Enhancement) and necrosis or fibrosis (with
LGE) [18]. Updated Lake Louise criteria were established
in 2018 and include main criteria (“2 out of 2”): T2 based
imaging — Regional high (10 pixels) T2 signal intensity or
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global T2 signal intensity ratio > 2.0 in T2-weighted images
or regional or global increase of myocardial T2 relaxation
times; T1 based imaging — Regional or global increase of na-
tive myocardial T1 relaxation times or extracellular volume
(highly sensitive to detecting both acute and chronic forms
of increased free water content within the myocardium).
Supportive criteria are pericardial inflammation and left
ventricular disfunction. All of mentioned criteria may as
well be an indicator of focal myocarditis [19, 20].
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it occurs along with elevated cardiac markers and ST-
elevation, but in a young patient, without any known co-
morbidity, this diagnosis must be considered. Here, a CMR
may be a useful tool.
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®oKanuu MHUOKapPAUTUC, HeobuyHM MMUTATOP — NPUKa3 6onecHuKa u KpaTak

nperneg nutepartype

Hukona M. JoBanosuh'?, Hukona Jb. JoBaHoBuMA'

'OnwTa 601HMLa,bop’, bop, Cpbuja;
2YHuBep3uTeT y Huwy, MegnumHckmn pakyntet, Haw, Cpbuja

CAMETAK

YBog AKYTHU MUOKaPAMTUC je 036UbHO UHGIaMATOPHO CTakbe
Koje noraha Mnokapg. KnnHnuKmy, CMnToMm ce pasnuikyjy of
Cnyvaja fo cnydyaja, NpeacTaBsbajyhv anjarHocTuyKky gunemy.
Mpunkasahemo cnyyaj akyTHOT pOKanHOr MMoKapamMTmuCa ca
N3pa3nTo BMCOKMM TPOMOHMHMMA, KOA KOjer ce Ao AnjarHo3e
AoLWo ynotpe6om MarHeTHe pe3oHaHLie cpLia.

Mpukas 6onecHnka Mylukapal, cTapocTy 26 roguHa, Kap-
AuBackynapHux GakTopa pusuka, jaeba ce 36or uspasurtor
6ona y rpyauma, onjadopese, bneguna n gucnHeje. Mputncak
Ha npujemy 6uo je 160/110 mmHg, a EKT je nokasmsao ene-
BaLujy ST-cermMmeHTa y IotbVM ogBoaMMa. Jlabopatopujckm je
eBUAeHTNPaHa BCOKa BPeAHOCT TPOMOHMHA M MOCTaB/beHa je
CyMba Ha MHpepo-nocTepo-natepanHu STEMI. ihnuyupaxa je
Tepanuja noj TomM CyMiboM. [aLujeHT je noTom nocsiaT Ha Kopo-
Haporpadujy, Koja je nokasana ofCcyCcTBO KOpPOHapHe 6onecTu
cpua. MNocTaBrbeHa je pagHa gujarHo3a nHbapKTa MMoKapaa

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):457-461

6e3 oncTpyKLyje KOpoHapHYX apTepuja. Kako 6u ce yTBpamMno
[a N1 je 3aMcTa y NUTakby OBa [MjarHo3a, 3aTpaXkeHa je mar-
HeTHa pe3oHaHLa CpLa, Ymjm je Hanas 61Mo KOH3NCTEHTaH ca
dokanH1UM MrokapauTMcom HdeponartepasnHe nokanvsauuje.
[arba Tepanuja cagpkana je 6eta-6nokatope, ACE nHxubutope
1 n3beraBatbe 3axTeBHE Gr3NYKe aKTUBHOCTU HApeAHUX LIeCT
meceuw. MNalmnjeHT ce NOTNyHO ONOPABMO 1 HYje MMAo Aasbe
KoMMMKauyje, ocim WTo je Ha EKI-y nep3nctrpao Hanas anna-
TpaHux T-Tanaca y [13 oagsogay.

3aksbyvak QoKaHV MIOKapANTHC je HeobnyHa MaHudecTaLm-
ja bonectn Mrokapga 1 Moxe 36yHITI ieKape, HAPOUNTO aKo ce
[eLaBa y CKomMy NoBULLEHMX CPYaHMX eH31Ma 1 ST-eneBauuje
Ha EKI-y, anu Kog Mnagux ocoba, 6e3 no3HaTx KoMopouamTeTa,
OBa AujarHo3a ce Mopa y3eTu y 063up. Y 0BOM Ciyuyajy, Kapau-
0BacCKy/apHa MarHeTHa pe3oHaHLa MoXe 61TN KoprcTaH anar.
KmbyuHe peuu: nHdapKT Mrmokapza 6e3 oncrpykLuje KopoHap-
HVX apTepuja; MarHeTHa pe3oHaHLa CpLia; TPOMOHWH
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Cardiac arrest and repeated ST-segment elevation
caused by initially unrecognized coronary vasospasm

Neda Cic¢ari¢', Dorde Stevanovi¢'2, Dusan Nikoli¢', Vladimir Miloradovi¢'?

'Kragujevac University Clinical Center, Cardiology Clinic, Kragujevac, Serbia;
2University of Kragujevac, Faculty of Medical Sciences, Department of Internal Medicine, Kragujevac, Serbia

SUMMARY

Introduction Coronary artery spasm (CAS) is defined as a transient vasoconstriction of an epicardial
coronary artery with a total or subtotal vessel occlusion, causing myocardial ischemia. Although the
overall incidence of CAS during coronary angiography is estimated to be between 0.3% and 1%, CAS
remains an underdiagnosed and undertreated cause of acute cardiac events.

Case outline We report a case of a 62-year-old male presenting with cardiac arrest and repeated ST-
segment elevations during chest pain episodes, caused by initially unrecognized CAS. Although percuta-
neous coronary intervention (PCl) is generally not recommended for the treatment of CAS, due to clinical
manifestations and the presence of underlying flow-limiting stenosis, we decided to perform PCI of the
left anterior descending coronary artery. During the two-year-follow up period, the patient reported no
chest pains nor exercise limitations at regular outpatient controls.

Conclusion CASs should be considered an unrecognized cause of refractory angina, acute coronary
syndrome, malignant arrhythmia, and even cardiac arrest. Although medical therapy is the first option
for CAS treatment, PCl could be a safe and effective approach in selected patients.

Keywords: coronary vasospasm; fractional flow reserve; myocardial infarction; optical coherence tomog-
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INTRODUCTION

Coronary artery spasm (CAS) is defined as
a transient vasoconstriction of an epicardial
coronary artery with a total or subtotal ves-
sel occlusion, causing myocardial ischemia
[1, 2, 3]. Depending on the site, duration, and
severity of the spasm, the clinical presenta-
tion of CAS ranges from “silent ischemia” to
transmural myocardial infarction, malignant
arrhythmias, and even sudden cardiac death
[2]. Although the exact prevalence of CAS re-
mains unknown, it is believed that prevalence
is decreasing, probably due to the wide usage
of angiotensin-converting enzyme inhibitors,
calcium channel blockers, and statins in car-
diovascular medicine, as well as the decrease in
smoking habits in developed countries [4, 5].
However, CAS remains an underdiagnosed and
undertreated cause of acute cardiac events [2,
6]. In this article, we report a case of a 62-year-
old male presenting with cardiac arrest and re-
peated ST-segment elevations during chest pain
episodes, caused by initially unrecognized CAS.

CASE REPORT

A 62-year-old male was admitted to the
Emergency Department due to sharp chest pain
that lasted for 15 minutes. Except for smoking
and dyslipidemia, no other cardiovascular risk
factors were identified. He was asymptomatic
on admission, the electrocardiogram (ECG)

showed no significant findings, troponin I
was in the reference range, and the transtho-
racic echocardiography (TTE) was orderly.
After 12 hours of observation, the patient was
discharged for further home treatment, with a
prescription for 100 mg of acetylsalicylic acid
per day. Three days after, he performed an ex-
ercise stress test (Bruce protocol), which was
interrupted before reaching a submaximal heart
rate, due to extreme fatigue. ECG before and
during the test was without ischemia-related
changes. However, after four minutes of rest,
the patient experienced cardiac arrest with a
rhythm of ventricular fibrillation. Regular heart
rhythm was restored after cardioversion, and
ECG showed ST elevation in leads V1-V5.
The patient was immediately transferred to the
Emergency Department, where ECG showed
0.5 mm elevations of ST-segment in inferior
leads, without any ST-segment denivelations
in anterior leads. A coronary angiogram, per-
formed after 30 minutes, visualized stenosis
up to 80% in the proximal part and borderline
stenosis above the ectatic segment in the me-
dial right coronary artery (RCA). The finding
on the left coronary artery (LCA) was orderly,
except for borderline stenosis in the medial left
anterior descending (LAD) artery (Figures 1A
and 1B). We note that the patient reported no
chest pain at the Catheterization laboratory,
and ECG monitoring was without ST-segment
denivelations. We decided to perform the per-
cutaneous coronary intervention (PCI) of the
RCA. After administering 180 mg of ticagrelor
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Figure 1. Coronary angiogram at admission;

A - coronary angiogram of the right coronary artery, showing stenosis up to 80% in the
proximal part (black arrow) and borderline stenosis at the medial segment (white arrow);
B - coronary angiogram showing borderline stenosis in the medial segment of the left
anterior descending artery; C — coronary angiogram after performing percutaneous
coronary intervention of the right coronary artery

Figure 2. Repeated coronary angiogram and percutaneous coronary intervention of
the left anterior descending coronary artery;

A - coronary angiogram showing stenosis up to 85% in the medial part of the left anterior
descending coronary artery (black arrow); B — spasm reduction after nitroglycerin was
administered intracoronary, with a persistence of a significant lumen reduction (black
arrow); C - coronary angiogram after performing percutaneous coronary intervention
of the left anterior descending artery

Figure 3. Repeated coronary angiogram and percutaneous coronary intervention of
the right coronary artery;

A - coronary angiogram showing 70% lumen reduction in a distal segment of the right
coronary artery (black arrow); B - coronary angiogram after performing percutaneous
coronary intervention of the right coronary artery

Figure 4. Repeated coronary angiogram, three months after the index hospitalization;

A - orderly coronary angiogram of the left coronary artery; B — angiogram of the right
coronary artery, before optical coherence tomography and stent optimization; C — an-
giogram of the right coronary artery after the stent optimization
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and lesion preparation, the 4.0 x 18 mm
drug-eluting stent (DES) was implanted in
the proximal RCA (Figure 1C). The patient
continued the inpatient treatment at the
Cardiology clinic for further observation.
Control TTE findings after the procedure
showed reduced global systolic function,
with the left ventricle ejection fraction es-
timated at 45-50%, hypokinesia of the basal
and medial segment of the inferior wall, as
well as the basal segment of the septum.

The patient developed intense chest pains
in the early morning of the fourth hospital
day, accompanied by nausea and vomiting.
The ECG recorded significant ST-segment
elevations in precordial leads, with minimal
ST-segment depression in the inferior leads.
The patient was immediately transferred
to the Catheterization Laboratory, where
a coronary angiogram showed stenosis
up to 85% in the medial part of the LAD
(Figure 2A). The stenosis in the distal RCA
was estimated at 70% (Figure 3A). After the
intracoronary administration of nitroglyc-
erin, the spasm in the LAD was reduced
(Figure 2B). The fractional flow reserve
(FFR) value distal to stenosis was 0.78. Due
to the underlying flow-limiting stenosis, we
decided to perform PCI of the LAD. After
predilatation with a 3 x 15 mm semi-com-
pliant balloon, the 4 x 15 mm DES was im-
planted. The stent was optimized using the
4.5 x 12 mm non-compliant (NC) balloon
at 16 atmospheres. The final angiographic
result was optimal with the “Thrombolysis
In Myocardial Infarction” (TIMI) 3 flow
along the LAD (Figure 2C). After that, we
decided to perform PCI of the distal RCA.
The 4 x 24 mm DES was implanted, with
the optimal final angiographic result and the
TIMI 3 flow after the NC balloon postdila-
tation (Figure 3B).

After nine days of hospital treatment, the
patient was discharged from the Cardiology
Clinic. In addition to acetylsalicylic acid
100 mg daily and ticagrelor 90 mg twice
a day, we opted for a statin, selective beta
blocker, and dihydropyridine calcium chan-
nel blocker.

Repeated coronary angiography with op-
tical coherence tomography (OCT) of the
RCA and LAD was performed three months
after the index procedure. The angiogram
of the LCA was orderly, and OCT showed
adequate stent expansion and apposition,
without any stent-related complications
(Figures 4A and 5A). Although the angio-
gram of the RCA was orderly (Figure 4B),
OCT revealed malposition of the proximally
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Figure 5. Optical coherence tomography (OCT) imaging after three months follow-up;

A - OCT imaging of the proximal left anterior descending artery showed adequate stent
expansion and apposition, without any stent-related complications; no signs of athero-
sclerotic disease were visualized outside the stented segment; B — OCT imaging of the
distal right coronary artery showed adequate stent expansion and apposition, without
any stent-related complications; C - OCT imaging of the proximal right coronary artery
showed malposition of the implanted stent; D — control OCT imaging of the proximal
right coronary artery showed adequate stent expansion and apposition

implanted stent, with adequate apposition and expansion
of the second stent (Figures 5B and 5C). Therefore, stent
optimization was conducted using the 5 mm NC balloon,
with satisfactory control OCT run (Figures 4C and 5D).

During the two-year-follow up period, the patient re-
ported no chest pains nor exercise limitations at regular
outpatient controls.

We obtained verbal and signed consent of the patients
to publish the case report. This article was planned in
compliance with the Patient Rights Directive and ethical
rules by considering the principles of the Declaration of
Helsinki.

DISCUSSION

CAS is a phenomenon caused by smooth muscle cell hy-
peractivity and vascular wall hypertonicity, which results
in a transient complete or partial closure of a coronary
artery with subsequent myocardial ischemia [2]. The exact
pathogenesis has not been fully elucidated; however, the
current findings suggest a complex interaction of several
important mechanisms such as primary hyperactivity of
vascular smooth muscle cells, endothelial dysfunction,
chronic low-grade inflammation, altered autonomic ner-
vous system response, and others [1, 2, 3]. The common
clinical presentation of CAS-induced myocardial ischemia
are ST-segment changes and chest pain, similar to that in
a stable angina and myocardial infarction [4, 5]. However,
there are several distinctions that should be considered.
First of all, “silent” ischemia is twice more prevalent in
patients with CAS compared to symptomatic presenta-
tion. In those with symptomatic ischemia, chest pains
are usually more severe, prolonged, and accompanied by

Cicari¢ N. et al.

cold sweating, nausea, and even syncope.
ECG changes commonly consist of transient
ST-segment elevation, but can also include
ST-segment depression, T wave alterations,
negative U wave, and even malignant ar-
rhythmias, more often seen in multi-vessel
CAS [2, 3, 5]. Importantly, due to its asso-
ciation with the circadian rhythm, coronary
vasospasm occurs at rest, often between
midnight and early morning. In contrast to
effort angina, CAS is usually not associated
with physical activity, however, it is shown
that even mild activity in the morning can
potentiate the spasm. Additionally, coronary
vasoconstriction could be potentiated by
several factors, including cigarette smok-
ing, prolonged emotional stress, Valsalva
maneuver, exposure to cold, and use of
some medications, such as sympathomi-
metic agents, nonselective beta-blocker,
and others [1, 5]. The sex differences also
exist and latest meta-analysis in that regard
demonstrate it [6], beyond case reports [7],
while women with confirmed CAS tend to
have more autoimmune rheumatic diseases
in the Women’s Ischemia Syndrome Evaluation — Coronary
Vascular Dysfunction cohort [8] and long-term follow-up
solutions for this growing patient group remains in the
normalization of the concept of heart centers for women
- both internationally and locally, in Serbia [9, 10].

An important obstacle in diagnosing is the difficult
recognition of CAS in a coronary angiogram, since va-
sospasm, if even present, cannot be easily distinguished
from atherosclerotic narrowing [11]. Definitive diagnosis
is made after angiographic evidence of coronary vaso-
constriction that reverses with the administration of in-
travenous or intra-arterial nitroglycerin [1, 12]. Findings
from OCT studies suggest that a significant portion of
CAS occurs at the site of the atherosclerotic segment, and
unrecognized CAS increases the risk of overestimating
the stenosis severity [13]. This is particularly important
since PCI is generally not recommended for the treatment
of CAS in the absence of severe atherosclerotic disease
[6]. Recommended medical treatment options consist of
pharmacological agents that prevent vasoconstriction and
promote vasodilation in the coronary vasculature, such
as calcium channel blockers and nitrates. Additionally,
lifestyle changes such as smoking cessation, improving
diet and exercise habits, and managing stress can also help
prevent vasospasm from occurring [1]. However, despite
medical therapy, some patients experience refractory an-
gina and other CAS-related complications. The potential
reason could be the residual, flow-limiting atheroscle-
rotic stenosis, even after complete spasm resolution [14].
Findings suggest that CAS induces local thrombus for-
mation as well as the production of inflammatory me-
diators, therefore increasing the risk of atherosclerotic
plaque progression and ischemic events in patients with
CAS [14]. In addition, studies have shown that patients
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with coexisting CAS and obstructive flow-limiting ste-
nosis have a greater risk of major adverse cardiac events
and worse outcomes [15, 16]. Therefore, PCI manage-
ment of CAS associated with significant atherosclerotic
stenosis could be considered in selected patients [2, 6, 11].
In adequate decision-making, adjuvant methods such as
functional coronary assessment and intracoronary imag-
ing can be helpful. OCT imaging can be useful in both
diagnosing and understanding the pathophysiology of
CAS [17]. In addition, OCT is recognized as a helpful tool
for accessing procedural complications and improving
stent apposition and expansion, therefore decreasing the
risk of stent thrombosis and the incidence of stent-related
complications [17]. In our case, OCT was not used in the
index procedure by the operator’s choice, due to already
confirmed CAS in the setting of flow-limiting atheroscle-
rotic plaque. OCT was used in the follow-up, to access
the quality and the potential complications of the stent
implanted in the segment affected by CAS. In our case,
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the OCT run showed adequate apposition and expansion,
without any complications.

In conclusion, CAS should be considered an unrecog-

nized cause of refractory angina, acute coronary syndrome,
malignant arrhythmia, and even cardiac arrest. Although
medical therapy is the first option for CAS treatment, PCI
could be a safe and effective approach in selected patients.
In adequate decision-making, adjuvant methods such as
functional coronary assessment and intracoronary imaging
should be considered.
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CpyaHu 3aCT0j M NOHaB/baHe eneBauymje ST-cermeHTa Y3pOKOBaHE UHULMjA/THO
Henpeno3HaTMM KOPOHaPHMM Ba30CMa3MOM

Hepna huhapuh', Hophe Cresanosuh'?, Jywan Hukonuh', Bnagummp Munopagosuh'?

'YHUBep3nTETCKN KNMHUYKY LeHTap Kparyjesau, KnuHuka 3a kapauonorujy, Kparyjesau, Cpbuja;
2Ynneepautet y Kparyjesuy, OakynTeT MeamLMHCKIX HayKa, KparyjeBau, Kategpa 3a uHtepHy MeauumHy, Cpbuja

CAXETAK

YBop KopoHapHu apTepujcki cnasam ce fedpuHuLLe Kao TpaH-
31ITOPHa Ba30KOHCTPUKLMja ennKapaHe KOPOHapHe apTepuje
Ca TOTasIHOM VNI CYMTOTaIHOM OK/y3MjOM KPBHOT Cyfia 1 No-
ClefAMYHOM 1CXeMUjoM MMoKapaa. Mako je onncaH y 0,3-1% Ko-
pOHapHWX aHrorpadwja, cMatpa ce Aa KOPOHaPHU Ba3ocnasam
Y 3HauyajHOj Mepy OCTaje HeANjarHOCTNKOBAH Y3POK aKyTHUX
KopoHapHux gorahaja.

Mpukas 6onecHnKa Y 0BoM pafly nprikasyjemo 62-roguiiHer
nauujeHarta ca CpyYaHyM 3acTojem 1 NMoHaB/baHVM eneBaLujama
ST-cermeHTa TOKOM enu3opa 6ona y rpyamma, Koju Cy y3poKo-
BaHW MHULWjAJTHO HEMPEeno3HaT!M KOPOHAPHUM Ba30CMa3MOM.
Mako nepKyTaHe KOPOHapHe NHTePBEHLMje reHepanHo HUCY
npenopyyeH n36op neyerba KOPOHAPHOT Ba3oCrnasma, ycner,
KNVHMYKMX MaHudecTaLmja 1 NprcycTsa yapyKeHe 3HavajHe

DOI: https://doi.org/10.2298/SARH230415072C

aTepocKiepoTcKe 601eCTy, OAYYUIM CMO Ce 3a UMMAHTALUjy
CTEHTa Ha NIeBoj NpeAHb0j AeCLeleHTHOj KOPOHAPHOj apTepujui.
Tokom fBoroautber npaherwa Ha pefoBHUM aMOYNaHTHM
KOHTpOJIama, MaLujeHT Herrpa aHrmHo3He 60510Be 1 orpaHu-
yerba y GU3NYKOj aKTUBHOCTY.

3aksbyuak KopoHapHU apTepujckm cnasam 6u Tpebano pasmo-
TPUTY Kao HeNPeno3Hart y3poK pedpakTopHe aHrviHe, akyTHON
KOPOHaPHOT CHAPOMa, MaIMrHUX apUTMUja 1 CpYaHOT 3acToja.
Mako je megrkameHTHa Tepanuja npBa onuuja y neyery Kopo-
HapHOT Ba30Cna3ma, NepKyTaHa KOPOHapHa MHTEPBeHLMja 61
Mornia 6uty 6e3befHa 1 edprKacHa METOLA fleUetba Kog ofpe-
HeHunx naumjeHara.

KmbyuHe peun: uHGapKT MYOKapaa; KOPOHApHM Ba3ocrasam;
OMTUYKa KOXePEHTHa ToMorpaduja; nepKyTaHe KOPOHAPHE UH-
TepBeHUWje; dpaKLUMoHa pe3epBa NPOTOKa
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Anesthesia for thyroid surgery in heart transplant
patients — the first case study in Serbia
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SUMMARY

Introduction The number of patients in the world who have undergone heart transplantation is increas-
ing, with better and longer survival rates, and therefore the number of patients who undergo various surgi-
cal interventions after transplantation is also increasing. This presents a challenge for anaesthesiologists.
Case outline A 45-year-old female patient underwent a total thyroidectomy due to suspected thyroid
cancer. She had a heart transplant three years earlier. Preoperative preparation included evaluation of
cardiac function, consultative examinations by a transplant cardiologist, laboratory and other diagnostic
procedures, as well as a detailed analysis of all 20 medications that the patient uses in daily therapy.
Common drugs were used for premedication and general endotracheal anaesthesia, with careful dose
titration. Medicines were also prepared for the occurrence of heart rhythm disorders, bearing in mind
that the heart is denervated, but there was no need for their use. The operation and postoperative course
went smoothly and on the third postoperative day the patient was discharged from the hospital in good
general condition.

Conclusion Preoperative preparation, anaesthesia, and postoperative treatment of this patient repre-
sented a challenge for our team, which was successfully overcome, considering that this is the first case

of operative treatment of a patient with a transplanted heart in Serbia.
Keywords: thyroidectomy; transplanted heart; preoperative preparation

INTRODUCTION

Heart transplantation is the treatment of choice
for decompensated heart failure that does not
respond to conventional therapy, idiopathic di-
lated cardiomyopathy, and terminal ischemic
heart disease. [1, 2] Since 1967, when Christian
Bernard performed the first heart transplanta-
tion, a large number of those operations have
been performed and it is constantly increasing.
Only in the USA, over 3000 heart transplant
operations are performed each year, while, ac-
cording to the data of the International Society
for Heart and Lung Transplantation in Europe,
that number is around 1500-3000 annually [3].
Five-year survival rate after heart transplan-
tation is over 72.5%, and 20-year survival is
21% [4]. Considering the increasing number
of transplantations and life expectancy of those
patients, the number of non-cardiac interven-
tions performed on patients with previous
heart transplantation is rising. In Serbia, the
first heart transplant procedure was performed
in 1995, when five patients were successfully
operated on. The Heart Transplant Program
was revived in 2013, and so far, 49 patients
have been successfully surgically treated at the
University Clinical Centre of Serbia (UCCS).
To the best of our knowledge, apart from our
patient, none of the others, previously men-
tioned patients, have yet undergone any other
post-transplantation surgery, which certainly

represents a great challenge for us. Naturally,
post-transplantation surgery requires the par-
ticipation of the cardiologist involved in the
post-transplantation monitoring program and
an experienced team of anesthesiologists.

CASE REPORT

A female patient, 45 years old, was admitted
to the UCCS Clinic for Endocrine Surgery
for surgical treatment of the thyroid gland. In
2018, she underwent the heart transplanta-
tion procedure. Her heart problems began in
2005, when she received the seasonal flu vac-
cine, after which she developed a fever, malaise
lasting four weeks, along with fatigue, angina
pectoris, and dyspnea. Multiple chest X-rays
were performed, as well as other examinations,
but there were no signs of pneumonia nor car-
diac decompensation. Her medical problems
lasted two and a half years, while she was be-
ing treated with antibiotics under suspicion of
chronic bronchitis. After the mentioned pe-
riod, episodes of angina pectoris and dyspnea
reappeared. Coronary disease was excluded
by coronary angiogram examination. None of
the branches of the coronary arteries showed
significant stenosis in their proximal and distal
parts. An echocardiogram revealed a pericar-
dium filled with fluid, enlarged heart cavities,
with severe reduction of the left ventricular
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systolic function with ejection fraction of the left ventricle
(EF LV) of 17%, which led to a diagnosis of dilated car-
diomyopathy. The next cardiac deterioration occurred in
2014 after a common cold, when she was treated conser-
vatively, but due to her weakened heart and compromised
hemodynamic stability, a pacemaker and defibrillator were
implanted (single-chamber implantable cardioverter-
defibrillator — ICD-VR). The heart transplantation was
performed in 2018. The graft that was used was a healthy
heart with normal anatomic characteristics and EF LV of
65%. During operation, the pacemaker and defibrillator
were removed, but their wires couldn’t be removed because
one of them had fused with the vagal nerve, and the other
one had been dislocated towards the right heart cavities
where it is still located (Figure 1). Short- and long-term
postoperative outcomes were uneventful (no form graft re-
jection, infections, allograft vasculopathy, nor malignancy).

Figure 1. The patient’s chest X-ray

Regarding her comorbidities, our patient is obese (body
weight = 99 kg, body height = 176 cm, body mass index =
32 kg/m?), has confirmed hyperlipidemia, arterial hyper-
tension, and mild pulmonary hypertension. Since 2021,
she has been treated for diabetes with intensive insulin
therapy (short acting human insulin 6 + 8 + 8 IU before
meals and intermediate acting human insulin 14 IU at 10
p-m.). She had COVID-19 on two occasions, once treated
at home (in 2021) and the other time in the hospital (in
2022), both times with mild symptoms. She has not been
vaccinated against the corona virus.

On June 22, 2022, she was admitted to the Clinic for
Endocrine Surgery of the UCCS for operative treatment
of the thyroid gland. A neck echotomographic examina-
tion verified a node in the left lobe of the thyroid gland
about 4.5 cm in size of iso- to heteroechoic character-
istics with the presence of intranodal vascularization.
Fine-needle aspiration biopsy was performed and the
obtained sample was analyzed. The result indicated an
atypia of undetermined significance — Bethesda category
I11, which established the probability of thyroid cancer.
Laboratory analyses (blood count, biochemistry, coagu-
lation status) performed on the hospital admission day
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showed no significant deviations from the reference values.
N-terminal pro-B-type natriuretic peptide (NT pro-BNP)
was 68 pg/mL before operation. Electrocardiogram (ECG)
showed the presence of a biphasic p-wave with rhythm
of 82 beats per minute. Chest radiography did not show
any presence of consolidations and X-ray of cervical spine
indicated degenerative changes in the form of uncar-
throsis and reduction of the C5-C6 intervertebral space.
Echocardiogram revealed an accelerated flow through the
aortic valve, paradoxical movement of interventricular sep-
tum, EF LV of 70%, weaker longitudinal function of the
right ventricle, severe tricuspid regurgitation, an indirectly
assessed elevated systolic pressure in the right ventricle,
and a wire visible in the right heart cavity.

Together with the transplant cardiologist who followed-
up the patient after the transplantation, all 20 drugs that
the patient uses on a daily basis were analyzed, in order to
determine the optimal regimen, doses and timing for their
application in the perioperative period, as well as possible
interactions with medications that could be used during
anesthesia (Table 1). She regularly took her therapy the
day before surgery, and morning on the surgery day. Also,
she received an antibiotic one hour before surgery (vanco-
mycin 2 g intravenously), low molecular weight heparin
(enoxaparin sodium 0.4 mL subcutaneously) two hours
before surgery, gastro protective therapy (pantoprazole
20 mg orally), as well as her personal cardiology therapy
(ivabradine 7.5 mg orally) and therapy for the regulation
of pulmonary hypertension (sildenafil 20 mg).

For premedication, the patient received 5 mg of mid-
azolam intramuscularly half an hour before surgery.
During that period, she was under constant observation.
In the meantime, in the operating room we prepared medi-
cations for possible intraoperative bradycardia (adrenaline
in a dilution of 1:200,000) and tachycardia (amiodarone in
a dilution of 1:4), as well as a defibrillator.

Non-invasive monitoring (ECG, pulse oximetry, nonin-
vasive blood pressure, end-tidal CO,, respiratory rate) was
used intraoperatively. Before general endotracheal anesthe-
sia (GEA) induction, the patient was preoxygenated with
100% oxygen (flow of 6 L/minute) for five minutes. During
preoxygenation, she received 25 mg of hydrocortisone in-
travenously, in order to prevent acute adrenal insufficiency,
bearing in mind that she regularly used glucocorticoids
(prednisone) after transplantation.

Propofol (160 mg) was used for GEA induction, ro-
curonium bromide at a dose of 0.8 mg/kg was used for
intubation and muscle relaxation. The patient was intu-
bated using a video laryngoscope (GlideScope; Verathon,
Bothell, WA, USA). To maintain anesthesia, a gas mixture
of sevoflurane (2 vol%), oxygen (50%) and air (50%) was
used. For analgesia, diluted fentanyl (1:4) was used in in-
travenous bolus doses, starting before induction, up to a
total dose of 150 pg. Sugammadex was used to reverse the
neuromuscular block in a dose of 4 mg/kg.

During the procedure, hemodynamic parameters re-
mained stable. Initial arterial tension was 123/74 mmHg,
and heart rate was 80 beats per minute. The highest mea-
sured value of arterial tension was 130/75 mmHg, and
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Table 1. Drugs, doses, and timing of their use

Drug name Drug group Drug dose Timing
Furosemide Diuretic 40 mg 8a.m.; 6 p.m.
Amlodipine Antihypertensive 2.5-5mg 12 p.m.
Sildenafil Antihypertensive 20 mg 8am.;4pm,;12am.
Ivabradine Antiarrhythmic 5mg 8:15a.m.
Human insulin® Antidiabetic 6+8+8IU before meals
Human insulin** Antidiabetic 141U 10 p.m.
Prednisone Corticosteroid 5mg 8:15a.m.
Mycophenolic acid Immunosuppressant 1000 mg 10a.m.; 10 p.m.
Tacrolimus Immunosuppressant 3mg 10a.m.; 10 p.m.
Rosuvastatin Statin 10 mg 10 pm
Trimethoprim-sulfamethoxazole | Antibiotic 800/160 mg Tuesdays, Thursdays, and Sundays at 10 a.m.
Pantoprazole Gastro Protection 40 mg 7:30 a.m.; 7:30 p.m.
Bromazepam Anxiolytic 1.5-3mg optionally
Potassium chloride Supplement 1 bag, each 3rd day 2 bags 9am.
Calcium carbonate Supplement 1000 mg 8:30 a.m.
Vitamin C Supplement 1000 mg 9a.m.
Vitamin D, Supplement 2000 1U 8 p.m.

Folic acid Supplement 5mg 10a.m.

Iron Supplement 1000 mg 7:30 a.m.
Magnesium Supplement 375mg 8:15a.m,; 8:15 p.m.

*short-acting;
**intermediate acting

heart rate 80 beats per minute. The operation (total thy-
roidectomy) lasted 50 minutes and was uneventful. The
patient was extubated on the operating table, after all con-
ditions were met (consciousness presence, performing all
instructions, adequate motor response, spontaneous respi-
ration with a frequency of 12 breaths per minute, oxygen-
ation > 95%, hemodynamically stable). She was transferred
to the Coronary Care Unit (CCU) for 24-hour monitor-
ing by a cardiologist. In the CCU she received her own
cardiac, immunosuppressive, and other chronic therapy.
The concentration of tacrolimus in the blood was in the
therapeutic range postoperatively. Postoperative value of
NT pro-BNP was 75 pg/mL. The patient was transferred
to the surgical ward 24 hours after the operation, and on
the third postoperative day she was discharged from the
hospital with therapy recommendations. The postopera-
tive period was uneventful. No arrhythmias were detected
during the perioperative period.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of the case report.

DISCUSSION

The number of heart transplantations worldwide is con-
stantly rising; the success of this surgical procedure is
greater with higher post-transplant survival rate, and ex-
periences with non-cardiac surgeries of those patients are
increasing [5]. However, here in Serbia we cannot claim
that we have excessive numbers and experience with such
patients. To the best of our knowledge, this was the first
case of a patient with previous heart transplant undergoing
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non-cardiac surgery, so the challenge for our anesthesia
team was even greater.

Numerous physiological factors within previous heart
transplant patients must be taken into account during the
preoperative preparation and GEA, such as the denervation
of the transplanted heart, the number and influence of other
medications those patients use on a daily basis (e.g., the
interaction between immunosuppressants and anesthetics),
the possibility of the graft rejection, proper perioperative
pain therapy, and the possibility of infection [6].

After heart transplantation, the graft tissue has its own
sinoatrial node, which is completely denervated and in-
dependent of the host’s autonomic nervous system, so in
those patients we can expect the following: a lack of baro-
receptor reflex, no response to carotid sinus massage, a
change in the heart frequency as a postural change, and
the lack of reaction to Valsalva maneuvers [7, 8]. It is also
known that after heart transplantation, due to vagal dener-
vation and increased sensitivity of the graft myocardium
to circulating catecholamines, episodes of arrhythmias and
blockages (such as the first-degree atrioventricular block)
can occur, which are usually detected after the transplant
surgery [9]. Having that in mind, the use of atropine in
case of intraoperative bradycardia would not be effective,
and the use of beta-blockers in case of intraoperative tachy-
cardia is not advised because of their wide range of car-
diopulmonary effects and it can also cause potential total
blockade of the heart muscle [10]. Considering these facts,
our team was prepared to respond to potential rhythm
changes with solutions of amiodarone and adrenaline.
Some authors recommend verapamil for tachycardia and
vasopressors (noradrenaline, dobutamine) for bradycardia
treatment [11, 12].

www.srpskiarhiv.rs ‘

469



Unlike in the non-heart transplant patients, reversing
neuromuscular blockade with neostigmine and atropine
in heart transplant patients remains a topic for further sci-
entific research. It is also known, from the available scien-
tific literature, that meta-analysis had been performed and
proved that a smaller number of adverse reactions occur
when using sugammadex compared to anticholinesterase
drugs; therefore, we decided to reverse the neuromuscular
block using sugammadex [3].

Signs of graft rejection must always be ruled out preop-
eratively, because scientific evidence showed that patients
who undergo a surgical procedure and have proven indica-
tors of graft rejection have a higher morbidity compared
to those in whom rejection is excluded [13]. For these rea-
sons, a heart muscle biopsy was performed preoperatively
in our patient to rule out signs of rejection reaction.

It is better to avoid invasive procedures whenever pos-
sible because the risks of various complications (including
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AHecTe3uja 3a onepauujy WTUTACTE XKae3ae Koa 6onecHUKa ca TPAHCNAAHTUPAHUM

cpuem — npuKas npsor cayyvaja 'y Cpouju

HeseHa Kane3uh', JosaH Jo3uh', EMunuja Hectoposuh? Munax JoBaHosuh?, BnagaH XKuBamesuh?
'YHuBep3uTeTCcKn KNHMYKK LeHTap Cpbuje, LienTap 3a aHecTesnonorujy 1 peaHumatonorujy, beorpag, Cpbuja;
2YHnBeP3UTETCKI KNUHUYKK LieHTap Cpbuje, KnuHuKa 3a kapauonorujy, beorpag, Cpbuja;

3YHnBep3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a eHpoKpuHy xupyprujy, beorpag, Cpbuja

CAMETAK

YBopg Cge je Behu 6poj nauujeHata y cBeTy Kojuma je TpaH-
CNNaHTUPaHO CpLie, ca CBe H0/bUM 1 iy KM NPeXMBbaBatbeMm,
na camymm TUM pacTte 1 6poj maLmjeHaTa Koju ce nocse TpaH-
CnnaHTauuje NoABPraBajy pasinyunTM XUPYPLUKUM UHTEPBEH-
umjama. To NpeAcTaB/ba 113a30B 3a aHecTe3nosnore.

Mpukas 6onecHnka bonecHuua ctapoctu 45 rognHa noa-
BPrHyTa je TOTaJIHOj TUPeonaeKTOMUj/ 360T CyMH€ Ha KapLi-
HOM LWTUTacTe nesge. Kog 6onecHuue je Tpu rognHe paHuje
yumkbeHa TpaHcnnaHTaumja cpua. lMpeonepatreHa npunpema
YKJbyurBana je eBanyauujy cpuaHe GyHKLVje, KOHCYNTaTUBHE
npernefe TpaHCNIaHTaLVOHOT KapAmnosora, labopaTtopujcke
1 fpyre AnjarHOCTUYKe NpoLeaype, Kao v feTasbHy aHanm3y
cBuUx 20 MejMKameHaTa Koje 60MecHULIA KOPUCTU Y CBaKOA-
HeBHOj Tepanuju. 3a npemeanKaLujy 1 onwTy eHgoTpaxeanHy
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aHecTe3ujy KopuwheHu cy yobnyajeHun NeKoBy, y3 NaxkmbuBo
TUTpUPake fo3a. MprnpemsbeHm cy 1 MeLUKaMEHTH 3a ClyYaj
nojase nopemehaja cpuaHor putma nmajyhu y Bugy a je cpue
[eHepBucaHo, anu Huje 6uno notpebe 3a HUXOBY NMPUMEHY.
Onepauuja 1 NOCTONEpPaTUBHU TOK Cy NPOTEKN YPELHO U
Tpeher noctonepaTtBHOr AaHa 6onecHMLa je oTryLITeHa 13
60sHYILIe y AOO6POM ONLUTEM CTakby.

3akmyyak [peonepaTtBHa Npunpema, aHecTesuja 1 NocTo-
nepaTrBHO Jieuetbe 0Be 6oNecHyLe NpeacTaBbanii Cy N3a30B
3a Halll TIM, KOjU je yCMeLHO caBniajaH, c 063Mpom Ha To Aa
je 0BO MpBM CNy4yaj onepaTUBHOr Jieyera NaLmjeHTa ca TpaH-
cnnaHTMpaHum cpuem y Cpbuju.

KrbyuHe peun: TMpoMaeKTOMIja; TPAHCMIAHTPAHO CPLIE; Mpe-
ornepaTrBHa Npunpema
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Large bowel's tumor of unclear histogenetic origin
from the group of neuroendocrine tumors with life-
threatening hemorrhage and hemorrhagic shock

Enes Zogi¢, Dzenana A. Detanac, Kemal Brni¢anin, Dzemail S. Detanac, Sead Marovac
General Hospital of Novi Pazar, Novi Pazar, Serbia

SUMMARY

Introduction Neuroendocrine neoplasms (NENs) of the gastrointestinal tract (GIT) are slow-growing and
rare tumors with different clinical, histological, and biological characteristics with an increased incidence
in recent years. Most of them are indolent and colonic NENs are rare among all GIT-NENs. Compared to
colorectal adenocarcinoma neuroendocrine tumors of the colon and sigmoid colon are uncommon.
Case outline We present a 25-year-old female patient, who was admitted to our department in hemor-
rhagic shock due to life-threatening bleeding from a tumor on the sigmoid colon, and after unsuccessful
endoscopic hemostasis during colonoscopy. The complaints started the day before admission to the ward
with hematochezia. The patient had no complaints before that. Emergency operation and colon resection
with terminal colostomy were performed. Pathohistological and immunohistochemical analysis of the
tumor showed unclear histogenetic origin from the group of neuroendocrine tumors.

Conclusion Regardless of the asymptomatic period of the disease, these tumors can cause severe bleed-
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ing as the first symptom, which can be life-threatening.
Keywords: neuroendocrine neoplasms; hemorrhagic shock; colon tumors; surgery

INTRODUCTION

Colorectal tumors are one of the most com-
mon malignant tumors with around 1.9 million
new cases diagnosed in 2020, and the second
most common cause of cancer death with the
highest incidence in developed countries rep-
resenting significant medical problems [1].
Although there is a decrease in the frequency of
colon neoplasms in the elderly in recent time,
in younger adults the frequency is increasing.
About 10% of newly diagnosed cases are iden-
tified in people younger than 50 years old [2].
Men are at higher risk of developing these neo-
plasms, in comparison to women with worse
prognosis and higher mortality [1].

Neuroendocrine neoplasms (NENGs) are rare
and among them, large bowel neuroendocrine
carcinoma (NEC) appears in less than 1% of all
cases. NENs can be benign or cancerous; if they
are malignant, these tumors have the property
of metastasizing, even though the tumor itself
grows very slowly [3].

We are presenting a rare emergency case re-
port of a previously healthy young woman with
a life-threatening hematochezia and hemor-
rhagic shock as a first manifestation of a previ-
ously asymptomatic sigmoid tumor from the
group of neuroendocrine tumors (NET).

CASE REPORT

A 25-year-old female patient was transferred
from the Department of Gastroenterology to

the Department of Surgery at the Novi Pazar
General Hospital, as an emergency, after a
colonoscopy, due to bleeding from the colon.
The complaints started the day before admis-
sion with bloody stools, followed by weakness,
dizziness, and malaise. The patient states that
before the onset of bleeding from the colon,
she had no complaints. She had a vaginal de-
livery four months ago; pregnancy course and
labor were normal. Abdominal ultrasound and
lung X-ray were normal. The patient had no
significant comorbidities. In the family medical
history, she mentioned the death of the mother
and aunt at a young age due to an obscure tu-
mor in the abdomen. During the colonoscopy;,
a tumor formation in the sigmoid colon with
bleeding from an arterial blood vessel at the
base of the tumor is observed. Endoscopic he-
mostasis was attempted, but without success,
and as an emergency case, surgery was per-
formed. On admission, the patient was pale,
hypotensive, and malaise with red blood cell
count 2.14 x 10'%/L, hemoglobin count 68 g/L,
platelet count 132 x 10°/L. The indication for
urgent laparotomy was established. The abdo-
men was opened by medial laparotomy. The
abdomen was without the presence of free
fluid. A tumor formation was present on the
sigmoid colon (Figure 1 A and B), which is
why a 130-mm-long resection of the rectosig-
moid part of the colon was performed, with
a terminal colostomy (Hartman operation).
The patient’s postoperative course was normal.
Treated with conservative therapy with blood
transfusion and other supportive therapy. She
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Figure 1. A - sigmoid colon before opening the intestine; B - sigmoid colon after openingand  Figure 2. Macroscopic view of the tumor
surgical hemostasis - clips from endoscopic hemostasis are observed
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Figure 3. A - NB84 (magnification x 10); B — CD-56 (magnification x 5); C - H&E staining (magnification x 1.25)

was discharged seven days after the operation. After two  the sample cytoplasmic positivity for chromogranin A. The
months, the reconstruction of the colon with colorectal  mitotic index is < 2, and Ki 67 < 3%.
terminal-lateral anastomosis was performed and the con- We obtained verbal and written consent from the pa-
tinuity of the digestive tract was established. Control com-  tient to publish the case report. This article was planned
puted tomography (CT) and magnetic resonance imaging  in compliance with the Patient Rights Directive and
(MRI) of the abdomen and pelvis, six and 12 months after  ethical rules by considering the ethical principles of the
the operation, were normal. Declaration of Helsinki.

The pathohistological findings of the tumor indicate
that it is an intramural, predominantly submucosal tumor
of size 40 x 35 x 35 mm, with a clear limitation towards the =~ DISCUSSION
muscular layer of the intestinal wall and minor ulcerative
changes in the mucosa (Figure 2). Found and analyzed = NENSs represent an expansive group of neoplasms that dif-
lymph nodes were tumor-free (0/6). There were no tu-  fer from each other by a clinical spectrum of manifesta-
mor cells at the line of bowel resection — RO resection.  tions, localization, applied treatment response, geographi-
Tumor tissue preparation stained with a hematoxylin-eosin  cal distribution, morphology and survival rate. They are
method and immunohistochemical staining NB84. The  primary epithelial neoplasms, with signs of neuroendo-
largest number of tumor cells shows strong immunore-  crine differentiation diffusely distributed across the mu-
activity to NB84 and synaptophysin, and focally observed  cosa of the gastrointestinal and respiratory tract, but they
immunoreactivity to myogen and actin (SMA-alpha). No  are also described in the other organs [4]. According to
immunoreactivity for desmin, Myo-D1, CD117, DOG-  WHO 2019 scheme, NENs are classified into NEC, NET,
1, PDGFRA, CD34, ALK, S-100 protein, GFAP, SOX-10, and mixed neuroendocrine-non NEN (MiNEN) [5]. While
AE1-AE3, EMA. Positivity on NB84 points to a ganglio-  NETs can behave indolently (appendix) or more aggres-
neuroblastoma, but the presence of a ganglioneuroma sively (in the colon), NEC and MiNEN are aggressive neo-
component rich in Schwannoma stroma is not observed  plasms that are usually diagnosed at an advanced stage [5].
in the sample, which is also confirmed by S-100 negative ~ Based on the degree of differentiation and proliferation
staining. Considering the obtained focal positivity for  activity based on mitotic rate and/or Ki-67 proliferation
muscle markers, additional immunohistochemical stain-  index. gastrointestinal NETs are categorized into: grade
ing were performed to rule out the presence of a rhabdoid 1 (low grade), grade 2 (intermediate), and grade 3 (high
tumor (INI-1+), a tumor from the Ewing/PNET group  grade). NECs are always high-grade neoplasms, and they
(CD99-). Only the focally obtained positivity for Melan A.  are not assigned any grade [6, 7].
Additional immunohistochemical staining revealed clear About two-thirds of NEN locations are located in the di-
membrane positivity for CD56 (Figure 3), and in part of  gestive tube and pancreas with the biggest incidence in the
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small bowel and rectum [4, 5]. NENSs of the colon represent
up to 7% of all well-differentiated gastroenteropancreatic
NETs and 25% of all gastroenteropancreatic NEC [5].
The frequency of NEN has increased in recent years, prob-
ably due to earlier diagnoses, new genetic-molecular and
immunohistochemical methods development as well as
more available sophisticated diagnostic procedures such
as endoscopy and radiology imaging (CT, MRI, and ul-
trasound), but they are still rare. The incidence of rectal
and colonic NENs is 0.2 and 1.2 new cases per 100,000
persons/year [6], and colon NEC accounts for 1% of all
colorectal cancers [3].

Genetic studies of NET and NEC are still ongoing. It has
been found that in gastrointestinal NEC there are mutations
in the TP53 and RB1 genes similar to those in pancreatic
lesions. On the other hand, NETs often do not have recur-
rent mutations, so genetic analysis for diagnostic purposes
in NETS has not proven to be relevant [6]. Riechelmann et
al. [8] indicate that in NENs carcinogenesis in young adults
there is a significant role of inherited genetic alterations,
particularly in DNA repair genes, which can lead to the pos-
sibility of a higher frequency of cancer and NEN in the fam-
ily. In our case, a positive family history of the death of the
mother and aunt at a younger age from an obscure tumor in
the abdomen may raise the suspicion that it is a hereditary
disorder, but the cause of the death of the mother and aunt
was not identified through the medical documentation.

These tumors most often appear in the seventh decade
of life. The most common site of occurrence of colon NENs
is the right colon and cecum [3]. In our case, the patient
was a young 25-year-old woman and a tumor was located
on the sigmoid colon.

A large percentage of these tumors are asymptomatic
and are discovered as an incidental finding during the sur-
gery or colonoscopy, but there are patients who also have
symptoms. Clinical symptoms also depend on whether
they occur in the right or left colon and may manifest as
anemia, weight loss, abdominal discomfort, dyspeptic
symptoms, bleeding, obstructive symptoms and constipa-
tion. The diagnosis is usually made after a biopsy during a
colonoscopy or after surgery. About 10% of patients with
NETs will experience carcinoid syndrome, caused by the
overproduction of serotonin or other hormones secreted
by some NETs [9]. Our patient was asymptomatic until the
lower gastrointestinal bleeding occurred.

Acute lower gastrointestinal bleeding accounts for up to
20% of all cases of gastrointestinal bleeding and is defined
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as bleeding distal to the Treitz ligament. It can manifest as
melena or hematochezia. Endoscopic diagnostic methods
(colonoscopy and gastroscopy) with endoscopic hemo-
stasis are indicated in patients with these symptoms [10,
11, 12]. Sometimes these bleedings can lead to massive
blood loss and emergency conditions in some patients.
In our case, due to failed endoscopic hemostasis during
colonoscopy, and due to the poor general condition caused
by sudden bleeding and huge blood loss, an urgent surgi-
cal intervention was performed. We did not wait for the
findings of the tumor biopsy to operate, because it was
an emergency case, and therefore the operation was not
performed according to all oncological principles.

Diagnosis of NEN, apart from clinical examination and
history, involves determining the level of tumor markers
(5- HIAA and chromogranin A (CgA), radiological meth-
ods (CT, MRI), positron emission tomography (PET); PET
combined with CT, has become imaging gold standard and
simultaneous high-contrast PET-MRI can be important
clinical tool for the whole-body imaging in one place [13]),
upper and lower endoscopy, pathohistological verification
and immunohistochemical methods. Pathohistological
verification represents the gold standard for the diagnosis
of NENs (recommended by the European Neuroendocrine
Tumor Society) [14] and includes standard hematoxylin-
eosin staining and supplementary immunohistochemical
tests [including cytosolic markers (neuron-specific eno-
lase), synaptophysin, cell membrane-specific markers (CD
56) and CgA] [4]. Histologic features of colorectal NETs
and NECs are similar to those in other organs. Ki-67 index
and mitotic index correlate with cellular proliferation. Ki-
67 proliferation index alone cannot be used to distinguish
NETs from NEC [6].

From the above, it can be said that in our case report
it is a tumor of unclear histogenetic origin and that the
immunohistochemical activity of tumor cells with neuro-
endocrine markers is most indicative of belonging to the
group of NETs.

In conclusion, due to all the characteristics of NEN,
it is difficult to manage; and that is why early diagnosis,
knowledge of this disease, and adequate treatment are very
important. Also, regardless of the asymptomatic period of
the disease, these tumors can cause severe bleeding as the
first symptom, which can be life-threatening.
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Tymop aebenor LpeBa HejaCHOT XUCTOreHETCKOr NOPeK/a U3 rpyne HeypoeHA0KPUHUX
TYMOpa ca KpBapetbeM ONacHUM MO KUBOT U XeMOPAruyHUM LLOKOM

EHec 3oruh, LleHaHa A. leTaHau, Keman bpHuuaHuH, Llemann C. letaHau, Cean Maposaly

OnwTa 6onHrua Hosw Masap, Hosw Masap, Cp6uja

CAMXETAK

YBop HeypoeHoKpriHe Heoniasme racTpoVHTECTUHAHOT
TpaKTa Cy cnopo pacTtyhv 1 peTky TyMopwy PasnnunTux K-
HUYKMX, XMCTONOLLKMX 1 GMONOLIKKX KapaKTepucTKa ca no-
BehaHOM MHLMAEHLOM NOCeAb X rognHa. Behnna wix je
VIHAONEHTHa U HeypOeHAOKPYHE Heoma3me febenor LpeBsa
Cy peTke Mehy CBUM HeypOEeHAOKPVHIM Heomla3mama ra-
CTPOVIHTECTMHANHOT TpaKTa. Y nopehetby ca KonopeKTanHim
a/ileHOKapLIHOMOM, HeYPOEHAOKPUHM Tymopu Aebenor 1 cur-
MOWAHOT KOMTOHa Cy PeTKU.

Mpukas 6onecHukKa MNpepcraBmbamo 6onecHuuy ctapy 25 ro-
[IMHa, KOja je MPUM/bEHa Ha Hallle Ofle/bere Y XeMOpParnyHom
LIOKY 300r X1BOTHO OMaCHOT KpBapetba 113 TyMopa Ha CUrMo-
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VAHOM KOJIOHY, @ MOC/Ie HeyCreLHe EHAO0CKOMCKE XeMOCTa3e
TOKOM KoJsloHOCKonuje. Terobe cy nouene ca XxeMaToxesunjom
AaH npe npujema Ha ofiesbetrbe. bonecHuua je HaBena Aa npe
TOra Huje Mana HyKaKBuix Teroba. YpaheHa je xutHa onepauuja
1 peceKumja Aebenor Lpesa ca TePMVHaNHOM KOJIOCTOMOM.
[aToXnCcToNOLWKa N UMYHOXUCTOXEMUjCKA aHanmn3a Tymopa
noKa3sase Cy HejaCHO XUCTOTEHETCKO MOPEKOo U3 rpyne Hey-
POEHAOKPUHUX TyMOpa.

3aksbyyak be3 063mpa Ha acumnTomaTcKu neprog bonectu,
OB TYMOPV Kao MPBY CUMMTOM MOTY 11333BaTu jaka KpBaperba,
Koja Mory 6UT1 omacHa Mo MBOT.

KrmbyuHe peun: HeypOeHOKPUHE HeomMna3Me; XeMoparuyHm
LIOK; TyMOpYU Aebenor LpeBsa; Xvpypruja
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SUMMARY

Introduction The most common indications for placing a biliary stent are benign and malignant diseases
that interfere with the normal flow of bile through the extrahepatic bile ducts. This procedure carries the
risk of developing early and late complications.

Case outline We present a case of a 63-year-old female patient admitted to our hospital for additional
diagnostics and treatment. At admission the patient reported the onset of the following symptoms sev-
eral days prior to hospitalization: severe abdominal pain, predominantly in the upper quadrants, nausea,
vomiting, and icterus. With the initial idea of carrying out non-surgical treatment of this condition, the
patient was referred for endoscopic retrograde cholangiopancreatography for the purpose of endoscopic
calculi extraction. However, due to technical difficulties, the aforementioned procedure was not carried
out. Instead, upon endoscopic papillotomy, a plastic biliary stent was placed. The second day after the
procedure, the patient reported passing dark stools. After that, an esophagogastroduodenoscopy was per-
formed, which revealed a biliary stent in the duodenum, but without active bleeding. As part of the same
procedure, the biliary stent was removed, and the next day the patient underwent surgical treatment.
Conclusion In order to prevent and reduce the incidence of adverse effects and complications, special
caution should be applied when performing the procedure. It is even more important to timely recog-
nize the occurrence of complications and to treat them promptly, in order to achieve the best treatment
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outcomes possible.
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INTRODUCTION

One of the significant complications that may
occur after endoscopic retrograde cholan-
giopancreatography (ERCP) and biliary stent
(BS) placement, is stent migration. In current
literature, this complication has been described
in 5-10% of the cases [1]. The most common
indications for the placement of the BS are be-
nign and malignant diseases which obstruct
the normal flow of bile through extrahepatic
bile ducts. This procedure carries the risk of
the development of early complications, such
as bleeding, pancreatitis, cholangitis, and per-
foration, as well as the risk of the occurrence
of delayed (late) complications, such as stent
migration and late perforation [2, 3].

The aim of our study is to present a rare case
of early BS migration. We also present the en-
doscopic resolution of the said complication, as
well as the definitive treatment and the treat-
ment outcome.

CASE REPORT

We present the case of a 63-year-old female
patient admitted to our hospital for additional

diagnostics and treatment. Her medical records
showed that she had been surgically treated
15 years earlier, when cholecystectomy had
been performed, as well as that she was be-
ing treated for hypertension. At admission,
the patient reported the onset of the following
symptoms several days prior to hospitalization:
severe abdominal pain, predominantly in the
upper quadrants, nausea, vomiting, and jaun-
dice - icterus. Upon clinical examination and
laboratory test analyses, which showed elevated
inflammation markers (leukocytes: 14 x 10°/L,
C-reactive protein: 87 mg/L, as well as a to-
tal bilirubin level of 245), magnetic resonance
imaging (MRI) of the abdomen with magnetic
retrograde cholangiopancreatography (MRCP)
was performed, which verified diffuse dilata-
tion of the bile ducts, as well as calculi in the
common bile duct (Figure 1).

With the initial idea of carrying out non-sur-
gical treatment of this condition, the patient was
referred for ERCP for the purpose of endoscopic
calculi extraction. However, due to multiple large
stones, the aforementioned procedure was at-
tempted but not carried out. Instead, upon en-
doscopic papillotomy, a 10-French plastic BS was
placed. A second ERCP attempt was planned
within three months. After the procedure, the
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Figure 1. Preoperative magnetic resonance imaging of the abdomen;
stones in the main bile duct are marked with yellow arrows

patient was feeling well. However, on the second day after
ERCP, the patient reported passing a dark stool, which had
the hue of coffee dregs. Examination verified a dark stool,
upon which esophagogastroduodenoscopy (EGD) was per-
formed, which revealed the BS in the duodenum, however,
without active bleeding (Figure 2). Within the same proce-
dure, the BS was removed, while the patient was surgically
treated on the following day, whereby a biliary bypass was
performed, i.e., Roux-en-Y hepaticojejunostomy.

The patient was discharged from hospital to recover
at home on the fifth postoperative day, while the follow-
up MRI and MRCP, upon six months, showed a normal
finding. The patient currently still comes in for regular
follow-up.

All the procedures performed involving human partici-
pants were in accordance with the ethical standards of the
institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

DISCUSSION

It has been 40 years since Soehendra and Reynders-
Frederix first described the placement of a BS into the
common bile duct, which has become an alternative pro-
cedure for patients who are not eligible for surgical treat-
ment, in many benign and malignant diseases. In most
cases, the placement of the BS is free from complications;
however, a certain percentage of complications is unavoid-
able. The most frequent complications range from stent
migration, intestinal lesions, to complications with a lethal
outcome [4, 5].

Distal migration of the BS represents the most frequent
complication, as well as the most frequent cause of the
development of further complications. According to the
data from current literature, its incidence is around 6%.
The duodenum is the localization with the highest inci-
dence of lesions, although perforation occurs in only 1%
of the cases [6, 7]. Extrahepatic stent migration is very
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Figure 2. Esophagogastroduodenoscopy finding with a migrated bili-
ary stent in the duodenum

rare, but pleural effusion, bronchobiliary fistula, biliary
pneumonitis, hepaticogastric fistula, and abdominal wall
abscess have been reported after stent migration through
the liver capsule [8, 9, 10].

In most documented cases, late BS migration was re-
ported, and it usually occurred weeks or even months after
the procedure. Early migration, such as the one we have
presented in our case, is a rare occurrence [11].

In our patient, common bile duct was dilated, with a
maximum diameter of 17 mm. In the current literature,
possible risk factors for BS migration have been described,
such as common bile duct diameter > 10 mm,; time elapsed
since stent placement > one month; stent of a greater di-
ameter; performing endoscopic sphincterectomy prior
to stent placement, etc. [12]. In our case, the patient had
undergone endoscopic papillary sphincterotomy before
the occurrence of bile duct stent migration. Endoscopic
sphincterotomy before stent placement and a long BS are
considered risk factors for migration of the distal part of
the stent rather than its proximal part [13].

The most frequent signs and symptoms following BS
migration and the possible development of further compli-
cations (such as intestine perforation and the like) include
abdominal pain, the elevation of inflammation markers in
laboratory test results, and the elevation of amylase levels.
However, the elevation of inflammation markers in labora-
tory test results and the elevation of amylase levels may be
evidence of acute pancreatitis, which is yet another possible
complication [12, 14].

In the case report that we present, migration of the BS
into the duodenum occurred within the first 48 hours of
placement, with non-specific symptomatology. After the
occurrence of a dark stool, EGD and stent removal was
indicated.

The diagnostics, in such cases, comprises the analysis of
laboratory parameters, the clinical presentation, the pres-
ent symptomatology, the findings of abdominal computer-
ized tomography, as well as repeated EGD [14].

In our case, the BS was not the option of first choice, i.e.,
it was placed as a temporary solution, upon unsuccessful
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endoscopic treatment, whereby surgical treatment was the
only remaining option for further treatment and resolution
of the complications that had developed.

The treatment of complications can be surgical or non-
surgical, depending on the previous indication for the
placement of a BS, as well as on the degree of the compli-
cations that occur. Surgical treatment is performed when,
even after the removal of the migrating stent, the status is
such that it cannot be resolved endoscopically, or when
the BS has previously been placed as a temporary solution.
Non-surgical treatment involves endoscopic BS removal
and further conservative treatment [14, 15].
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biliary tree. Although this is mostly an efficient and safe
method, it still carries with it certain risk factors for the de-
velopment of complications. In order to prevent and reduce
the incidence of adverse effects and complications, special
caution should be applied when performing the procedure.
It is even more important to timely recognize the occur-
rence of complications and to treat them promptly, in order
to achieve the best treatment outcomes possible.
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Mwurpupajyha 6ununjapHa eHaonpoTesa — npuKa3s 60n1ecHMKa U npernea auteparype

Bnagumup Munocasbesuh', bopuc Taguh?3, Hukona lpy6op??, AparaH Epuh?, Bopncnas Towkosuh'>

'KnuHuuko-60nHMYKN LeHTap ,bexanujcka koca', Oferbetbe 3a xenato-6unro-naHKpeatyHy xupyprujy, beorpag, Cpbuja;
2YHnBep3uUTeTCKI KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a gurectusHy xupyprujy — Mpsa xupypLuka, Ofererbe

3a Xenato-6unmo-naHkpeaTuyHy xupyprujy, beorpag, Cpbuja;

YHusep3uTet y beorpagy, Kateapa 3a xupyprujy ca aHectesuonorujom, Meguumtckm dakyntet, beorpag, Cpbuja;

“Penybnnukm GpoHp 3a 30paBCTBEHO ocurypatbe, beorpap, Cpbuja

CAXETAK

YBop Hajuewhe nHgukauuje 3a noctasbake bunmjapHor
CTEHTa cy 6eHUIHe 1 ManurHe 6OeCT Koje OMeTajy HopMaraH
MPOTOK Xyul KPO3 eKCTpaxenaTnuyHe )yyHe KaHane. OBa npo-
Lieaypa HOCU pU3MK Of, Pa3Boja PaHUX 1 KaCHUX KOMMMKaLuja.
Mpukas 6onecHuKa MpeacTasbamo ciyyaj 63-roguilkbe 60-
NecHULe Koja je MpUM/beHa y Hawy 6onHuULy 360r gofaTHe
InjarHoCTUKe 1 neyewa. Ha npujemy je 6onecHrua HaBena
Terobe Koje Cy noyene HeKOIMKO AaHa npe XocnuTanusaumje:
jak 6on'y cTomaky, NpeTeXxHO y ropHMM NapTrjama, MyYHUHa,
nospahatbe 1 nKTepyc. MpBobuTHa nAaeja je 6rna cnposoherbe
HeXMpypLLKOT neyerba. bonecHnua je ynyheHa Ha eHOCKOMCKY
peTporpagHy XonaHruonaHkpeatorpadujy pagmn eHAOCKONCKe
eKCTpaKLyje Kamera 13 FaBHOT XXy4Hor Boaa. MehyTim, 36or
TEXHUYKUX NOTellKoNa, HaBeEeHN MOCTYNaK Hiije CPOBELEH.
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YMecTo Tora, HaKOH EHAOCKOMNCKe NanuaoToMuje, MOCTaB/bEH je
NAacTMyHU 6unujapHn cTeHT. [ipyror AaHa nocse npouenype,
6onecHuLa je npwjaBuna fa MMa TaMHy ctonuuy. HakoH Tora
je ypaheHa e3odaroractpogyofeHOCKONKja, Koja je oTKpuna
6VNnjapHY CTEHT y AyoaeHyMy, aniv 6e3 akTUBHOT KpBapeka. Y
OKBVPY MCTOT MOCTYTMKa YKJIOHbEH je bunmnjapHu CTeHT, a cyTpa-
[aH je 6onecHULa NOABPrHYTa XMPYPLLKOM JIeYetby.
3aksbyyak [la 61 ce cnpeynna v cMarbuna MHUMAEHLA HeXe-
/beHnx edekata U KomMnaMKaLwja, npy n3sohery npoLeaype
nnacvpama bunujapHor cteHTa noTpebaH je mocebaH onpes.
Jow BaxHMje je 6naroBpeMeHo Npeno3Haty nojaBy KOMMN-
Kauuja n 6naroBpemeHo 1x ieunTu, Kako 6v ce nocTurao Wro
60sb1 NCXOA Neyetba.

KmbyuHe peun: 6vnujapHu CTeHT; IyofeHyM; NpoLieaypa; KOM-
nnukauuje
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Fascial turnover flap — an effective method to
resolve cartilage exposure after autologous microtia
reconstruction
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'Institute for Mother and Child Health Care of Serbia, Belgrade, Serbia;
ZAtlas General Hospital, Belgrade, Serbia;
3University Clinical Centre of Serbia, Clinic for Burns, Plastic and Reconstructive surgery, Belgrade, Serbia

SUMMARY

Introduction Microtia presents a congenital ear deformity ranging from a minor and barely visible defect
to a complete absence of the ear. Currently, there are three options for ear reconstruction: autologous
costal cartilage, silicon prothesis, and prosthetic ear. Ear reconstruction with autologous costal cartilage
is usually performed in two stages. During the first stage, the cartilaginous framework is fabricated and
placed under the skin, in the anatomical position of the ear. In the second stage, the elevation of the
frame is performed. During these procedures, complications such as vascular compromise of the skin
envelope can occur. Cartilage exposure can lead to its resorption and distortion, leading to an unsatisfac-
tory anatomical result, and this should be resolved as soon as possible. Cartilage exposure at the convex
part of the frame is especially problematic. The goal of this paper is to show that fascial turnover flap is
a safe method to deal with cartilage exposure as a complication.

Outlines of cases We present two patients with anotia and hemifacial microsomia. Both underwent
autologous cartilage microtia repair. In both patients, the cartilage exposure at the convex part of the
ear was revealed as a complication. Fascial turnover flap has been used to resolve this complication in
both patients.

Conclusion Fascial turnover flap is a safe method to deal with cartilage exposure after microtia recon-

struction with autologous cartilage.

Keywords: microtia; complications; necrosis; flap; fascial

INTRODUCTION

Microtia is a congenital malformation of the
ear with multifactorial etiology that can be ex-
pressed as a minimal structural abnormality or
a complete absence of the ear [1-6]. Microtia
is dominantly unilateral, on the right side, and
occurs more frequently in males [1, 2, 3]. Some
ethnic groups (Hispanics, Native Americans,
Andeans, and Asians) have a significantly
higher incidence than others [2, 5]. There are
different classification systems adopted for mi-
crotia [1, 2, 4, 5].

Management of the microtia includes: no
treatment, autologous costal cartilage recon-
struction, surgical reconstruction with a syn-
thetic biocompatible porous polyethylene im-
plant, and prosthetic ear placement [2-9].

Reconstruction with autologous costal car-
tilage graft is usually performed when a patient
reaches 8-10 years of age [2-5, 8, 9]. At this
age, adequate costal cartilage stock for recon-
struction is achieved [8, 9]. The number of re-
quired stages (three to four stages) is reduced
and now this procedure is mostly performed in
two stages [3, 4, 5, 8].

A surgical classification scheme that is appli-
cable to all types of microtia was introduced by
Dr Frangoise Firmin, who established her own

two-stage autologous technique for microtia re-
construction [8, 9]. At the first stage, costal carti-
lage is harvested from the ipsilateral side through
obliquely oriented skin incision with access to the
fifth to ninth ribs [3, 5, 8, 9]. The constructed car-
tilaginous framework is placed in the previously
prepared skin pocket [2, 3, 6, 8, 9]. The second
stage is usually performed six months after the
first operation, and during this stage the elevation
of the ear is performed, followed by skin lining
of the sulcus [2, 3, 4, 8, 9]. There are three types
of skin incisions, three types of frameworks, and
three different projection pieces according to Dr.
Firmin’s classification.

Skin incisions (in correlation with the loca-
tion of the lobule and the types of framework
required) are divided into type 1, type 2, and
type 3 (a, b); frameworks are divided into the
following: type I - includes base, helix, antihe-
lix, antitragus, and tragus; type II — includes
base, helix, antihelix, and antitragus; and type
IIT - includes base, helix, and antihelix; and
projection pieces (that can be added to provide
stability and projection of the framework) are
divide into PI, PII, and PIII [8, 9].

There are four types of second stage accord-
ing to Dr. Firmin (type A, B, C, and D). Types A
and B are modifications of Nagata’s and Brent’s
technique, type C is rarely used, and type D is
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Figure 1. a: Skin necrosis at the central part of the antihelix projection after left side anotia; reconstruction with autologous cartilage; b: ret-
roauricular fascial turnover flap, raised and rotated upward, placed over the cartilage; c: retroauricular fascial turnover flap fixed and covered
with split-thickness graft; d: the definitive result after the second stage, with deformation of the middle antihelix

Dr. Firmin’s own method, most commonly used in her
practice (also known as the “tunnel” technique) [8, 9, 10].

Children who undergo high-density porous polyethyl-
ene implantation are candidates at a younger age, typically
when three to five years old [2-6, 10]. The temporoparietal
fascial flap (TPF) is used to cover the implant [2, 4, 10].
This procedure is used as an alternative to autologous cos-
tal cartilage graft for ear reconstruction [there is a higher
rate of infection and extrusion (if TPF is not used) com-
pared to autologous costal cartilage reconstruction] [5, 6].
The ear prosthesis is an alternative to surgical reconstruc-
tion and this procedure should be considered for some
specific cases [4-7, 10]. The future of ear reconstruction
is strongly influenced by bioengineering, and there are al-
ready papers confirming safety and stability of framework
by using autologous cell-engineered chondrocytes [6, 11].

There is a high association between microtia and aural
atresia [3, 4, 10]. Hearing should be closely monitoring
through development [3, 10]. Ear reconstruction does not
affect hearing, and atresiaplasty is usually performed after
auricle reconstruction with autologous costal cartilage [4,
5, 10, 12]. Auricular reconstruction can be associated with
minor or severe surgical complications [8, 13-18]. Only a
few studies related to complications following ear recon-
struction with autologous costal cartilage graft have been
published [13-18]. These acute complications include do-
nor site complications (pneumothorax from costal cartilage
harvest), and recipient site complications such as infection
(skin or cartilage), extrusion of cartilage framework, chang-
es in framework size and migration of the frame [13-16]. In
this paper we present our experience in treatment of skin
necrosis and cartilage exposure following microtia recon-
struction with autologous costal cartilage graft.

REPORTS OF CASES

Case 1

A 14-year-old female was admitted for ear reconstruction
for left side anotia as a part of ipsilateral hemifacial micro-

somia. Excision of the preauricular sinus and preauricular

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):480-484

appendices was performed prior the auricular reconstruc-
tion. According to Firmin surgical classification scheme,
framework Type I was constructed, and placed subcuta-
neously using the 3b skin approach [6, 10]. Two drains
close to the ear under continuous suction were used. Skin
discoloration at the antihelix projection was spotted on the
third postoperative day, followed by complete skin necro-
sis evident on the 13th postoperative day despite constant
conservative treatment (gentle debridement and continu-
ous application of antibiotic ointment or Vaseline gauze
dressing) (Figure 1a). The decision to perform surgical
treatment of the necrosis was made. Retro auricular fas-
cial turnover flap was planned, raised, and rotated upward
(Figure 1b). After performing the dissection between the
frame base and antihelix, the flap was placed through and
over the cartilage, and fixed (with care to prevent skin ne-
crosis). Split thickness skin graft was placed over the flap
(Figure 1c). The postoperative period was uneventful. The
long-term result showed a slight deformation of the medial
part of the antihelix (Figure 1d).

Case 2

A 13-year-old female was admitted for ear reconstruc-
tion for left side microtia. Clinically, only a small part of
the lobule was present. According to the Firmin’s surgical
classification scheme, framework type I was constructed,
and placed subcutaneously using type 3 skin approach,
followed by two drains placed under continuous suction
(Figure 2a) [10]. Skin necrosis was spotted on the seventh
postoperative day at the central part of the antihelix pro-
jection (Figure 2b). Conservative wound treatment was
immediately started but without success (debridement,
antibiotic ointment treatment, and full-thickness graft
placement). Cartilage exposure was definitive. Fascial
turnover flap was raised and placed on thel6th postop-
erative day by the same technique used for the first case
(Figure 2c¢). Postoperative period was uneventful. Stitches
were removed on the 14th postoperative day (Figure 2d).

The subjects’ written consent was obtained, and the
study has been approved by the competent ethics com-
mittee, and it conforms to the legal standards.

www.srpskiarhiv.rs
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Figure 2. a: Intraoperative result after left-side anotia reconstruction with autologous cartilage; b: complete skin necrosis and cartilage exposure;
c: retroauricular fascial turnover flap, raised; d: postoperative result with split-thickness graft placed over the flap

DISCUSSION

Microtia reconstruction presents an extremely demanding
procedure [2, 3, 5, 8]. Surgeons involved in this subject
need to have experience especially in reconstructive and
ear surgery. It is very important that the surgeon undergoes
training in harvesting of the framework before starting
surgical treatment of ear deformities [8, 9]. During ear
reconstruction surgery, even the smallest details can affect
the final result, such as carefully harvesting the rib carti-
lage, choosing the adequate framework type, optimal skin
approach, constant postoperative follow-up, and constant
monitoring of drainage treatment, including autologous
costal cartilage reconstruction, surgical reconstruction
with a high-density porous polyethylene implant, and
prosthetic ear placement [2-10, 12].

Auricular reconstruction with autologous cartilage
should be performed at the age of 8-10 years [2, 5, 6, 8,
9]. During the past several decades, surgical technique for
ear reconstruction has been significantly improved and
the number of procedures has been reduced [2, 5, 8, 10].
Frangoise Firmin created a surgical classification scheme
applicable to all types of microtia, and she established her
own two-stage autologous technique for microtia recon-
struction [6, 8, 9, 10]. There are only a few published studies
about complications after autologous microtia reconstruc-
tion [2, 6, 13-18]. The range of complications vary 0-33%
(by some authors these rates range 0-72%, probably due
to differences in experience with the procedure [14, 18].
Wound infection is the most common complication re-
ported [18]. Complications can occur both at the donor
(atelectasis, pleural tear, chest wall deformities) or the re-
cipient site (infection, hematoma, skin necrosis, frame ex-
posure, cartilage absorption, wire or suture extrusion, helix
broken, keloids, etc.) [13-18]. Hair growth on the on the
reconstructed auricle can be considered a minor complica-
tion, successfully solved by permanent hair removal. Fu et
al. [13] stated that at the recipient site complications occur
in 10% of patients after using Brent and Nagata technique
for ear reconstruction, with or without meatoplasty. There

DOI: https://doi.org/10.2298/SARH220903040V

are different techniques for treating complications, such as
local flaps, TPF coverage with skin grafts, turnover fascial
flap, etc., and the technique selection is based on the loca-
tion involved [14, 15]. According to Dr. Firmin, cartilage
exposure less than 3 mm can be treated conservatively (by
some authors, the cartilage exposure less than 10 mm) [15].
In both of our cases, skin loss was less than 10 mm but
we could not achieve wound healing with conservative ap-
proach. In both our cases, surgical treatment was necessary.

In our group of 33 patients with microtia (two bilat-
eral) and three patients with traumatic ear amputations
(38 reconstructions in total) that were operated on using
the Firmin’s technique, there were four cartilage exposures
(10.52%). Two of them (5.26%) had the exposure of car-
tilage at the posterior part of the helix after skin graft ne-
crosis (less than 3 mm), and we manage to resolve this by
conservative treatment. Two patients (5.26%) had cartilage
exposure at the antihelical region (near 10 mm), and both
of them were resistant to conservative treatment. We used a
fascial turnover flap and a skin graft to cover the cartilage,
according to instructions of Dr. Firmin [8].

A “T” incision was made on the skin with short limbs
along the helical rim of the framework and long limb pos-
teriorly over the mastoid region. The fascial flap was har-
vested and elevated from the deep mastoid fascia. The fas-
cial flap was turned over and placed through the tunnel of
cartilaginous framework and then over the cartilage. The
fascial flap was covered by a skin graft. In both cases the
same surgical procedure was applied. The postoperative
period was uneventful. In our opinion, the optimal period
for the reconstruction of skin necrosis is between the 10"
and the 15th postoperative day, when the necrosis demar-
cation is complete. A prolonged period of conservative
treatment can lead to the loss of the anatomical appearance
of the cartilage. Complications of the turnover fascial flap
procedure include flap necrosis, skin graft necrosis, and
frame distortion. The turnover fascial flap surgery followed
by skin graft placement was performed successfully in both
patients and the result of this approach was complete heal-
ing of the wound, with acceptable aesthetic result.

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):480-484
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CONCLUSION

Turnover fascial flap is an effective method to resolve car-
tilage exposure after microtia reconstruction. The advan-
tages of this technique are that skin incisions are placed
along the lines for the incisions that will be performed
during the second stage, there is no need for distant flaps,
and the chondral frame stays anatomically preserved. Flap
vascularization is reliable and it can be used for defects
of high variety in size. This method is in our experience
shown to be applicable for cartilage exposure at the convex
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parts of the ear. We strongly advocate turnover fascial flap
for cartilage exposure after ear reconstruction.
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dacuujanHu pexar — epMKacaH MeToA 3a pellaBakbe U3I0XKEHOCTU XPCKaBuLe
nocne PeKOHCTPYKLMje MUKPOTUje ayTONIOTHOM XPCKaBULLOM

AnekcaHgap Bnaxosuh', Anekcangap Ypowesuh? MunaHa uskosuh?
IHCTUTYT 3a 3[paBCTBEHY 3alTUTY Majke 1 fieTeta Cpbuje, Beorpag, Cpbuja;

Onwra 6onHuua,Atnac’, beorpag, Cpbuja;

3YHnBep3nUTETCKI KNUHUYKK LieHTap Cpbuje, KnuHMKa 3a oneKoTrHe, MNAcTUYHY 1 PEKOHCTPYKTUBHY Xpyprujy, beorpag, Cpbuja

CAXETAK

YBog MuKkpoTuja npeficTaBiba ypoheHn fedpopMuTeT yxa Koju
ce MoXe MaH1beCcToBaTI Kao Manv v jeiBa BUA/bMBY fedopmu-
TET Ma YaK U Kao MOTMYHO OACYCTBO yxa. TPEHYTHO NMOCTOje TpK
onumje 3a PeKOHCTPYKLWjy yxa 1 To Kopuwwherem ayTonorHe
pebapHe xpcKaBuLe, CUIIMKOHCKe NpoTe3e 1 npoTese. PekoH-
CTPYKLMja yXa ayTONOrHOM pebapHOM XpCKaBuLIOM ce 06ry-
Ho n3Boaw y ABe dase. Y npBoj da3u ce uspahyje XpcKaBUUHM
OKBUP KOjI Ce NOCTaB/ba NCMOA KOXe, y aHaTOMCKY No3uLimnjy
yxa. Y apyroj ¢asu ce BpLIM Noan3atbe oKBrpa. TOKOM OBUX
npouenypa Mmoxe fohr o KoMnarKauuja, Kao WTo je ocna-
6/beHa BacKynapu3saLmja KoXHoOr omoTaya. Manararbe xpcka-
BlILIE MOXE [OBECTU 10 HhEHE PECOpILje U M306MI1YEHH, LITO
[0BOAM 10 He3a40BosbaBajyher aHaTOMCKOr pe3ysTaTa 1 To
Tpeba wro npe pewnTu. MocebHo je NpobnemaTyHoO n3naratbe
XPCKaBULie Ha KOHBEKCHOM Aeny pama.

DOI: https://doi.org/10.2298/SARH220903040V

Linm oBor papa je fa nokaxe Aa je dacymjanHy obpHyTU pe-
Xatb CUrypaH MeToZ 3a peluaBatbe eKCrno3suLyje XpcKasuLe
Kao Komnnukauuje.

Mpwukas 6onecHuka MNpepcraBbamo ABa 6onecHMKa ca aHo-
TMjom 1 xemundaumjanHom mmkposommujom. Oba 6onecHuKa cy
NoABPrHyTa PEKOHCTPYKLMjN MUKPOTHj€e ay TONIOrHOM XPCKaBU-
Llom 1 Kop 06a 6oniecHrIKa je Kao KOMMIMKaLja OTKPUBEHA eK-
Cno3uuMja XpcKasyLie Ha KOHBEKCHOM ey yXa. 3a peluaBarbe
0Be KoMMMKaLumje KopuiwheH je dpacuujanHyi 06pHYTU pexkars.
3akmyyak QacuymjanHm 06pHYTM pexkam je 6e36eaaH MeTor 3a
peLlaBatbe U3NI0KEHOCTU XPCKaBHLe MOCSE PEKOHCTPYKLIMje
MVKPOTUje ayTOIOFHOM XPCKaBULIOM.

KrbyuHe peun: MKpoTUja; KOMNAVKaLuje; HEKPO3a; pexaty;
dacupja
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SUMMARY

Introduction Juvenile nasopharyngeal angiofibroma are benign tumors, with locally aggressive behavior.
Preoperative tumor embolization with polyvinyl alcohol particles can reduce intraoperative blood loss
and facilitate surgical resection.

Case outline A 16-year-old male was admitted to hospital due to profuse epistaxis and sense of nose
fullness. Multidetector computed tomographic angiography examination showed a tumor mass in the
right nasal cavity with extension to the right maxillary sinus and ethmoidal cells on the right, and in the
left nasal cavity. It rested on the nasal septum, but without bone destruction. After application of con-
trast agent, described mass became intensely opacified. Preprocedural digital subtraction angiography
of external and internal carotid arteries of both sides showed extensive pathological vascularization,
which received main contribution from branches of maxillary artery on right and, to a lesser extent, on
left side. Due to danger of penetration of a particle embolization agent of smaller diameter into orbital
branches and possible retrograde migration into carotid artery, we decided to apply particle embolization
agent of larger diameter (500-700 pm) than prescribed by modern standards. Tumor was completely
surgically removed third day after embolization, and patient was discharged without any neurological
deficit. Control contrast enhanced multidetector computed tomographic angiographies were performed
at third and seventh month after surgery and showed no tumor residue or recurrence.

Conclusion The use of particles of larger diameter gave satisfactory results during operation - surgical
excision of tumor, when dangerous anastomoses do not allow use of particles of smaller diameter and

can be safely performed without significant neurological nor systemic complications.
Keywords: juvenile nasopharyngeal angiofibroma; embolization; large size particles

INTRODUCTION

Juvenile nasopharyngeal angiofibromas (JNA)
are benign tumors, that grow from the posterior
nasopharynsx, typically along the sphenopalatine
opening and are locally aggressive with exten-
sion into the pterygopalatine fossa, maxillary si-
nus, anterior nasal cavity, orbit, sphenoid sinus,
base of the skull, and possibly, the intracranial
compartment and cavernous sinus [1-5].

Preoperative tumor embolization with poly-
vinyl alcohol (PVA) particles has been adopted
as routine protocol, and can significantly re-
duce intraoperative blood loss and thus, facili-
tate surgical resection in tumors vascularized
predominantly from external carotid artery
branches [2, 6, 7].

CASE REPORT

A 16-year-old male, was admitted to the hospital
due to profuse epistaxis and sense of fullness in
the nose. Multidetector computed tomographic
angiography (MDCT) examination showed a
tumor mass in the right nasal cavity, measuring

54 x 42 x 21 mm (antero-posterior x caudo-
cranial x latero-lateral diameter; AP x CC x LL)
with extension to the right maxillary sinus and
ethmoidal cells on the right, and posterior parts
of the left nasal cavity. The described mass rested
on the nasal septum, but without bone destruc-
tion. After application of the contrast agent, tu-
mor became intensely opacified (Radkowski IIb)
[8] (Figure 1A and 1B).

In the angio-suite, under conditions of
analgosedation and subcutaneous anesthe-
sia in the region of the right groin, the 6F
sheath was positioned in the femoral artery,
through which the guiding catheter Envoy 6F
(Cerenovus, Irvine, CA, USA) was introduced.
Preprocedural digital subtraction angiography
of the external carotid arteries (ECA) and in-
ternal carotid arteries (ICA) of both sides
showed extensive pathological vascularization,
which received the main contribution from the
branches of the maxillary artery on the right,
and, to a lesser extent, on the left side. We posi-
tioned the guide catheter in the right maxillary
artery, through which, microcatheter Prowler
21 (Codman Neurovascular, Raynham, MA,
USA) was advanced in the distal third of the
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Figure 1. A — coronal and B - sagittal contrast-enhanced computed tomography showed tumor mass in the right nasal cavity; C - right and D - left
external carotid artery digital subtraction angiography demonstrated pathological vascular network; E and F represent superselective angiograms

Figure 2. A - right and B - left external carotid artery post-procedural digital subtraction angiography showed maximal reduction of tumor vas-
cularization; C - coronal and D - sagittal contrast-enhanced computed tomography after seven months showed no tumor residue nor recurrence

maxillary artery. Superselective angiograms showed the
communication between the right sphenopalatine artery
and the right orbital arteries. Due to danger of penetration
of a particle embolization agent of smaller diameter into
the orbital branches and possible retrograde migration into
the ICA, we decided to apply a particle embolization agent
of larger diameter than prescribed by modern standards,
500-700 um Embosphere® (Microspheres, Merit Medical,
South Jordan, UT, USA). When an angiographically sat-
isfactory degree of occlusion of the tumor from the right
maxillary artery was achieved, same procedure was per-
formed at the contralateral side (Figure 1C-F).

Tumor was surgically removed third day after embo-
lization. Complete resection was achieved with a total of
two units of blood used intraoperatively (550 ml). He left
the clinic in good general condition, without neurological
deficit (modified Rankin scale 0).

Control MDCT examinations, with and without con-
trast agent application, were performed at third and sev-
enth month after surgery and showed no tumor residue
or recurrence (Figure 2).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.

DISCUSSION
Management of JNA is challenging because of its rich vas-
culature, complex anatomy of the affected region, and the

young age of the population [9, 10].

‘ DOI: https://doi.org/10.2298/SARH211127058N

The modern approach of a combination of preoperative
angiography, embolization, and endoscopic surgery has
facilitated and made the surgical treatment of JNA much
safer [8, 9, 11-18]. Recommended mean particle size for
this type of tumor should be 200 pm [19]. In a series of 19
patients, Ballah et al. [20] reported a mean intraoperative
blood loss of an average of 655 mL (range 50-2000 mL).
Chan et al. [11] in a series of 37 patients described an
average blood loss of 2660 mL in the group where open
surgery or endoscopic surgery was performed, while an
average of 2029 mL was lost in the group where patients
underwent a combination of open and endoscopic surgery.
Overdevest et al. [1] in a series of 26 patients reported
that the mean value of intraoperative JNA blood loss vas-
cularized exclusively from ECA branches was 762 mL.
The mean value in 14 cases with bilateral vascularization
was as much as 2146 mL compared to unilateral in which
this value was 617 mL of blood. It also states that post-
embolizing tumor blush was not associated with expected
blood loss [1]. Meher et al. [14] in his series had 1163 ml
mean blood loss (range 500-1900 ml) during surgery and
in 7/22 (31.81%) subjects required intraoperative blood
transfusion. In his analysis of the group of patients who
were preoperatively embolized and those who were not,
Diaz et al. [15] found that in those who were embolized,
the average blood loss was reduced by 798 ml. Pamuk et
al. [2] in his 11 experiences with 48 patients indicate that
pre-operative embolization particles PVA reduces intra-
operative hemorrhage in patients with JNA lower grade
(vascularization exclusively from the ECA). Lv et al. [21]
state that the preoperative embolization JNA liquid embo-
lizing agent in a series of 22 patients with Radkowski Ilc,
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IITa and IIIb classified tumors enabled surgical dissection
of the tumor without blood loss.

Regardless of the type of procedure, it is evident that
the frequency and severity of postoperative complications
are directly related to the volume of intraoperative blood
loss during resection [8, 9, 11].
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MpeonepatMBHa embonu3auuja jyBeHMNHOr HazodapuHreanHor aHrnopubpoma
Kopuwherem NapTMKyna cpearer U BENUKOr Nnpomepa

[Dparocnas Hectoposuh', Urop Hukonuh?3, bojaH Masnosuh’#, Cawwa KHexesuh?®, lopaH Tacuh??

'YHMBep3UTETCKM KNHUYKK LieHTap Cpbuje, LieHTap 3a pagronorujy u marHeTHy pesoHaHLly, beorpag, Cpbuja;
2YHNBEP3NTETCKI KNUHUYKY LieHTap Cpbuje, KnuHuka 3a Heypoxupyprujy, Beorpag, Cpbuja;

*Ynuep3utet y beorpapy, MeguunHcku dakyntert, beorpag, Cpbuja;

*YHnBep3UTeTCKM KNMHMYKM LieHTap Cpbuje, KnnHnKa 3a oTopuHonapvHronorujy 1 makcunodaumjanty xupyprujy, beorpag, Cpbuja;
SYHWBep3UTETCKI KNUHUYKY LieHTap Cpbuje, LieHTap 3a aHecTe3nonorujy u peaHumartonorujy, beorpag, Cp6uja

CAXETAK

YBop JyBeHWnHM HazodapuHreanHu aHrnodudbpomu cy 6eHnr-
HV TYMOPW Ca JIOKaJIHO arpecrBHIM MoHalarbeMm. [peonepa-
TMBHa embonM3aLmja Tymopa YecTvLjama NonMBUHINI-aNKoxora
MO>e CMarUTV MHTPaonepaTUBHU rybuTaK KpPBY 1 ONaKLIaTm
XUPYPLUKY pecekumjy.

Mpukas 6onecHukKa LLlecHaectoroauniuby MyLIKapay npu-
MJbEH je y 6onHuLy 360r 06unHe enncTakce 1 ocehaja nyHohe
y Hocy. [pernep MyntuaeTeKTOpCKOM KOMMNjyTepr30BaHOM
ToMorpadckom aHrnorpadujom Nokasao je TYMoOPCKy mMacy y
[€CHOM HOCHOM XO[HVKY Ca MHBA3WjOM AeCHOT MaKCUnapHoOr
CrHyca 1 eTMouaHux henwvja y AeCHN 1 Y NeBN HOCHN XOLOHUK.
Y KOHTaKTY je ca HOCHUM CeNTyMoM, anw 6e3 pasapara KocTu-
jy. Mocne nprmeHe KOHTPACTHOT CPeACTBa OMMCcaHa Maca ce
VHTEH3MBHO onauuduKkoBana. lMpenpoLeaypanHa gurutanHa
CynTpaKLUMoHa aHrnorpaduja cnosballibmx U yHyTpaLlbux
KapoTuAHUX apTepuja 060CTpaHO NoKa3ana je eKCTeH3NBHY
naTosowWKy BacKynapusauujy, y Behoj Mepu npokpBibeHy
rpaHama MakcunapHe aptepuje Ha BeCHoj 1, y Mar0oj mepu,

DOI: https://doi.org/10.2298/SARH211127058N

Ha NleBoj cTpaHu. 360r OMacHOCTW O NPOAOPa YeCTUYHOT
embon3aLnoHor CpeAcTBa Matber AvjameTpa y opbutanHe
rpaHe v moryhe peTporpagHe murpaumje y KapoTugHy apre-
pujy, OBJTy4MNIN CMO Ce 3a NpUMeHy YecTuua Beher npeyHnka
(500-700 um) Hero LITO je MPONMCAHO CaBPEMEHUM CTaHAAP-
Avima. TyMop je KOMMIETHO XUPYPLUKM YKNOHeH Tpeher faHa
nocsie embony3aLuje 1 NaUmWjeHT je oTnyLITeH 6e3 HeypPOsOLIKOr
pedunuuta. KOHTPONHU Nperneamn MynTUaeTEKTOPCKOM KOMITjy-
TepPU30BaHOM TOMOTrpadCcKoMm aHrnorpadumjom ca annmkalm-
jom KoHTpacTa ypaheHu cy y Tpehem 1 cegmom meceLly nocrne
ornepaluje v HUCY NoKa3anu ocTaTke TyMopa Unu pPeLnans.
3aKksbyyak YnoTpeba yectmua Beher npeyHyviKa fana je 3afgoBo-
rbaBajyhe pe3yntate TOKOM onepaLyje — XUPypLLKe eKcuu3uje
TyMOpa, Kaja ornacHe aHaCTOMO3€ He A03BOJbaBajy MpVIMeHy
yecTMLa Matber NpeyYyHuKa n mory ce 6e36efHo r13Bectu 6e3
3HaYajHVX HeYPOJIOLIKUX U CUCTEMCKMX KOMMMKaLMja.

KmbyuHe peum: jyBeHUIHN HazodapuHreanHn aHrmopmopom;
embonv3aLmja; mapTUKye BENMKOT NpoMepa
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SUMMARY

Introduction Short bowel syndrome (SBS) in children is a rare disease. One of the most common etio-
logical factors for the development of SBS in children is atresia of the small intestine. After surgical cor-
rection of the congenital anomaly, the remaining intestine attempts to increase absorption to restore
homeostasis, and the process of intestinal adaptation begins. This process of adaptation can be assisted
with analogues of endogenous growth factors of the intestine, such as teduglutide.

Case outline This report presents a girl, aged two years and eight months, who had an estimated 20
cm of small intestine after surgical correction of congenital small bowel atresia and clinical signs of SBS.
She was repeatedly hospitalized due to frequent need for parenteral correction of fluid, electrolyte, and
nutrient imbalances. Stagnation in body weight and slow growth in body height were accompanied by
weakened gross motor strength and slowed psychophysical development. After exploit conservative
treatment measures, stimulation of intestinal adaptation was initiated with the drug teduglutide. After
six months of drug therapy, progress was observed in body parameters, as well as an increase in intel-
ligence quotient and motor abilities.

Conclusion SBS is a challenging entity for every clinician, and its previous therapy has mainly consisted
of parenteral substitution of nutrients, fluids, and electrolytes. Surgical treatment carries the risk of loss
of the remaining bowel and lifelong immunosuppression. The pharmacological possibilities of promot-
ing intestinal adaptation using drugs such as teduglutide represent a light at the end of the tunnel for

patients with SBS.

Keywords: short bowel syndrome; child; teduglutide; glucagon-like peptide-2

INTRODUCTION

Short bowel syndrome (SBS) is defined as a
total functional small bowel length less than
200 cm in adult patients who require substi-
tution of food and/or fluids [1]. In pediatric
population, SBS does not have such a prag-
matic definition in terms of functional bowel
length expressed in centimeters, as the length
of the bowel increases with growth in children
[2]. The North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition
defines SBS in children as the need for paren-
teral nutrition (PN) for more than 60 days after
bowel resection or a bowel length less than 25%
of the expected length [3].

The incidence of SBS in infants is 24.5 per
100,000 live births [4]. There are two types of
SBS: primary (as a result of prenatal pathologi-
cal conditions such as atresia of the small in-
testine) and secondary (as a result of postnatal
pathological conditions) [5].

Small bowel atresia is a rare congenital defect
of the small intestine characterized by a disrup-
tion in the normal continuity of the small in-
testine, leading to obstruction of the bowel [6].

The first phase of treatment involves decom-
pression of the intestine through a nasogastric
tube, fluid replacement, and antibiotic therapy
as a bridge to surgical correction. The second

phase of treatment aims to provide adequate
function of the remaining part of the digestive
tract, often requiring prolonged PN. To reduce
the need for PN, surgical procedures for length-
ening the intestine and small bowel transplan-
tation can be performed. Surgical treatment
options carry the risk of loss of the remaining
bowel and lifelong immunosuppression. An
alternative to high-risk surgical treatment of
SBS is the use of drugs that stimulate intestinal
adaptation, such as teduglutide [7].

After an event, such as small bowel atresia,
leading to SBS, the rest of the gut attempts to
increase absorption to restore homeostasis and
the process of intestinal adaptation begins.
Numerous growth factors are involved in this
process. Glucagon-like peptide-2 (GLP-2) is
an endogenous growth factor strongly associ-
ated with intestinal growth and post-resection
intestinal adaptation. GLP-2 therapy improves
intestinal function in children with SBS by
increasing intestinal absorption through in-
creased blood flow to and from the intestine,
slowing the rate at which food passes through,
and reducing stomach acid secretion that can
interfere with absorption in the intestine.
Teduglutide is a GLP-2 analog and can be an
effective and safe therapeutic option for treat-
ing SBS in adults and children over one year
of age [7].
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The drug is administered as a subcutaneous injection
into the abdominal skin at the recommended daily dose
of 0.05 mg per kilogram of body weight [7]. The treatment
effect should be evaluated after six months of treatment,
and in children under the age of two, this can be done after
12 weeks [8, 9].

CASE REPORT

A girl aged two years and eight months was hospitalized,
due to frequent, unformed stools, and dehydration. On
admission, parameters indicating malnutrition were re-
corded: body weight of 11.5 kg (eighth percentile), body
length of 90 cm (48th percentile) and body mass index of
13.9 kg/m? (third percentile). During the examination,
reduced adipose tissue was observed in all predilection
sites and inability to walk independently. Laboratory tests
showed negative acute-phase reactants, normal blood
counts, and biochemical parameters of the liver, pancreas,
and kidney function, negative microbiological stool test,
and normal urine test.

She is the first child conceived by in vitro fertilization.
At 32 weeks of gestation, the mother notices weaker fetal
movements. During a gynecological examination fetal
tachycardia and deceleration were recorded, and ultraso-
nographically, ascites and hydroaeric levels were described
in the fetal abdomen with a dilated stomach and lower
bowel. The emergency caesarean section was indicated.

The child was born in perinatal asphyxia (Apgar score
3/7) with hypotonia, but with eutrophic body parameters:
birth weight of 1890 g (50th percentile), birth length of 45
cm (75th percentile), and head circumference of 31 cm
(50th percentile). Dilated bowel loops and free fluid in the
abdomen were observed on ultrasound. The newborn with
a picture of ileus and signs of pneumoperitoneum was oper-
ated, when a part of the small intestine was resected. After
the resection of the twisted part of the intestine, a distal
atretic segment of the ileum was observed; the total remain-
ing length of the small intestine is approximately 26 cm. PN
was initiated on the second postoperative day. After one
week, due to re-development of the clinical picture of acute
abdomen, a resection of a portion of gangrenous distal jeju-
num in the area of the stoma was performed, along with a
T-T jejunoileal anastomosis (the remaining small intestine
segment estimated to be 20 cm). Postoperative PN con-
tinued until the 19th day of life. From the 15th day of life,
intestinal passage was established, and the intake of breast
milk and amino acid formula was gradually increased. The
child was first fed through a nasogastric tube, and from the
40th day of life, was fed from a bottle.

In laboratory tests, from birth, unconjugated hyper-
bilirubinemia with elevated gamma glutamyl transferase
(GGT) predominated in liver function, until the 10th day
of life when a normal GGT was recorded. After that, there
was a deterioration in liver function and conversion to
conjugated hyperbilirubinemia from the 13th day of life
during PN. Conjugated hyperbilirubinemia continued to
increase over the next few days, reaching 60% of the total
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bilirubin value. Signs of cholestasis were maintained with
normal values of transaminases and GGT. Ursodeoxycholic
acid was introduced on the 18th day of treatment. Stools
were spontaneously golden yellow in color with negative
bilirubin in stool. It was most likely a case of intestinal
failure associated with cholestatic liver disease (IFALD).

On the 54th day of life, the patient was discharged with
the following physical parameters: body weight 2140 g
(below the third percentile), body length 46.5 cm (10th
percentile), head circumference 32 cm (10th percentile).

At the age of three months, she was hospitalized at the
University Children’s Hospital in Belgrade due to subic-
terus and malnutrition, where an intraoperative cholangi-
ography with liver biopsy was performed, which showed
regular arborization of the bile ducts, and the pathohis-
tology report of the liver biopsy showed preserved struc-
ture with moderately expressed cellular and canalicular
cholestasis with rare focal necroses in the parenchyma.
In the laboratory findings, the following values were el-
evated: inflammation marker C-reactive protein, ammonia,
conjugated hyperbilirubinemia, transaminase and GGT.
Lactulose and oral vancomycin were introduced due to
hyperammonemia. The patient was fed with an adapted
milk formula based on milk proteins, but due to formula
intolerance, it was first replaced with an extensively hydro-
lyzed milk and then with an amino acid-based formula.

The child was regularly monitored at our Institute. The
use of vancomycin and lactulose was discontinued from
the fourth month with normalization of ammonia levels.
Oral therapy with ursodeoxycholic acid was continued un-
til GGT normalized at the age of one year. Supplementation
with fat-soluble vitamins continued as regular therapy un-
til the writing of this paper. Over time, there was an im-
provement in digestive function, the child tolerated a larger
amount of food per meal, began to gain weight, and had
less frequent stools that were not formed. Mixed non-milk
diet was introduced, but inadequate weight gain persisted.
The child was hospitalized multiple times due to the need
for intravenous fluid replacement and correction of the
internal environment.

Given that the patient with SBS and intestinal insuffi-
ciency experienced a halt in growth and significant delay
in development, failing to achieve three out of six major
motor milestones for the age despite all exploit treatment
measures, intestinal adaptation was stimulated by starting
the use of the drug teduglutide. Teduglutide was admin-
istered once a day by subcutaneous injections at a dose of
0.05 mg/kg/day.

After six months of teduglutide treatment, a clinical
evaluation and assessment of psychophysical abilities were
performed. Although the physical parameters expressed in
percentiles for age and gender remained the same, progress
was observed in physical parameters: body weight 12.2 kg
(+ 700 g in six months, after 18 months of stagnation in
body weight, i.e., eighth percentile), and body height 95
cm (+ 5 cm in six months, i.e., 46th percentile) and body
mass index 13.51 kg/m” (third percentile).

During teduglutide therapy, the girl began to walk inde-
pendently. As part of monitoring gross motor development,
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a functional motor assessment [gross motor function mea-
sure (GMFM)] was performed, and an increase in GMFM
score was observed, which was 69.08% before the therapy
and 72.79% after six months of treatment with the GLP-2
analogue.

After six months of teduglutide therapy, an assessment
of intelligence was performed using the Binet-Simon
scale, which showed an increase in the intelligence quo-
tient, indicating normal intellectual ability in the average
category.

We confirm that we have read the journal’s statement
on issues involving ethical publishing and confirm that
this work is in accordance with those guidelines, as well as
with the ethical standards of the Institute and the Helsinki
Declaration of 1964 and its later amendments or compa-
rable ethical standards. Written consent to publish all pre-
sented material was obtained from the patient’s parents.

DISCUSSION

Modern pharmacotherapy, surgical techniques, and im-
proved hygiene have led to the SBS becoming a clinical en-
tity with an increasing incidence and a reduction in mor-
tality [10]. These epidemiological data have contributed to
the stimulation of intestinal adaptation using analogs of
intestinal growth factors, such as teduglutide.

Tompson believes that patients with SBS require preven-
tive cholecystectomy due to an increased risk of developing
cholelithiasis, especially in cases of need for long-term PN
[11]. In our patient, preventive cholecystectomy was not
performed, and she had signs of cholestatic syndrome in
the first year of life, which we attributed to the first phase
of IFALD development. Previous studies and meta-analy-
ses suggest that the main reason for IFALD development is
the type of intravenous lipid emulsion for PN. Avoidance
of soy-based emulsions is recommended, while fish oil-
based emulsions are emphasized as desirable [12].
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According to the proposed algorithm for patients with
SBS, which is based on the length of residual intestine and
the presence of the ileocecal valve and colon, published by
Spanish authors, our patient (with residual intestine less
than 40 cm and the presence of the ileocecal valve and
colon) is a candidate for surgical procedures to lengthen
the intestine [12]. According to these authors, with the help
of this surgical procedure, sufficient intestinal adaptation
will be achieved so that most patients will not have further
need for PN or intestinal transplantation [13]. However,
new drugs such as teduglutide require a revision of these
algorithms. Intestinal hormone analogs may not be a solu-
tion for everyone in terms of eliminating the need for PN,
but they will allow such patients to achieve better preop-
erative conditioning and maximum intestinal adaptation.

After six months of treatment, our patient did not re-
quire PN anymore, but had one upper respiratory tract
infection. The adverse effects of teduglutide have been
described in several studies. Ramos Boluda et al. [14]
and Kocoshis et al. [15] did not report any adverse effects
that required discontinuation of teduglutide. The most
commonly reported adverse effects are gastrointestinal in
nature, up to 77%: vomiting, abdominal pain, stoma hyper-
trophy, and cholecystitis, while severe adverse events oc-
cur in up to 30% of patients: catheter-related sepsis, heart
failure and respiratory diseases [14-17].

This is the first study that used an assessment of gross
motor strength and psychological assessment of devel-
opment to monitor the effect of therapy. The efficacy of
teduglutide has mainly been evaluated through the param-
eter of reducing the amount of fluid needed for parenteral
replacement [14-17].

This is the first use of teduglutide in pediatric patients
in Serbia. We believe that a treatment guideline for SBS
and the use of teduglutide is needed, as it exists in other
countries [9].
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Tepanuja TegyrnyTMA0M KoA AeTeTa ca CUHAPOMOM KpaTKor LpeBa

MwupjaHa Crojwunh, TaTjaHa Peiek-Mygpunuh, Anekcangpa Mukos

YHusep3uteT y Hoom Capy, MeguumHcku dakyntet, Hosu Cag, Cpbuja;

VIHCTUTYT 3a 34paBCTBEHY 3alTUTY fieLie 1 oMnaanHe BojsoguHe, Hosu Cag, Cpbuja

CAXETAK

YBoa C1HAPOM KpaTKOT LipeBa Kog feLie je peTka 6onect. JeaaH
of Hajuewhix eTronowKyx GakTopa 3a pa3soj CMHAPOMA KpaT-
KOr LipeBa KOA AeLie je aTpe3smja TaHKor Lpesa. [ocne xvpypLuke
KopeKuuje ypoheHe aHOManuje octatak LijpeBa NoKyLuaBa Aa
noseha ancopnuujy Kako 61 ce NoBpaTmia XoMeocTasa 1 no-
Ynkbe NpoLec MHTeCTMHaNHe agantauuje. lNpouec agantauunje
ce MoXKe NomMohny aHano3nMa eHforeHnx GakTopa pacTa LipeBa,
Kao LUTO je TepyrnyTug.

Mpukas 6onecHnKa Y 0BOM pagy Nprika3aHo je »eHCKo feTe
y3pacTa [iBe roAgMnHe 1 0cam MeceLn Koje je mocsie XmpypLuke
Kopekuuje ypoheHe aTpesuje TaHKOT LipeBa 1Mano npoLe-
eHux 20 ¢m TaHKOr LpeBa 1 KNMHMYKe 3HaKOBe CMHAPOMa
KpaTKor LipeBa. BuluecTpykKo je xocnutanui3oBaHa 360r yecte
noTpebe 3a NapeHTepanHoOM KOPEKLjom 6anaHca TEYHOCTH,
eneKTPoNnTa U XpaH/brBrX MaTepuja. CTarHauumja y TenecHoj
TEXVHM 11 YCMOPEHO HanpeAoBakbe Y TeNecHoj BUCMHM NpaheHn

DOI: https://doi.org/10.2298/SARH230316048S

Cy 0Cnab/beHOM rpy6omM MOTOPUYKOM CHarom 1 YyCnopeHUm
ncMxopr3nYKNM passojem. HakoH LITo cy ncuprbeHe KoH3ep-
BaTVIBHE Mepe fleyetba, 3aroYeTo je NoACTMLabe UHTECTHAIHE
ajanTauuje nprMeHoM fieka TegyriyTug. [ocne wect meceum
NpUMeHe NeKa youeH je Hanpeaak y TefleCHUM napameTpuma,
a 3abenexeH je 1 NopacT KoeduLjeHTa MHTeNVreHuje 1 Mo-
TOPUYKIMX CMOCOBHOCTM.

3aksbyuak CMHAPOM KpaTKOT LipeBa je 3a CBakor KNMHNYapa
13a30BaH EHTUTET, a therosa Aocafallba Tepanuja yriiaBHom ce
cacTojasia y napeHTepasnHoj CyncTuTyLmnju XpaHmbUBKX Matepuja,
TEYHOCTWN 1 eNleKTPOoNuTa. XMPYPLUIKO Neyerbe HOCK PU3UK Of
rybuTKa NpeocTanor Lpesa 1 A0KMBOTHE MyHocynpecuje. Dap-
MaKosioLuKe MoryRHOCTV NoACTMLAba MHTECTVHAMHE afanTaumje
MPVYIMEHOM SIEKOBA Kao LUTO je TeAyryTu NpeacTaBbajy CBETI0
Ha Kpajy TyHesa 3a nauujeHTe ca CMHAPOMOM KpaTKor LipeBa.
KmbyuHe peun: cmHapOM KpaTKor LpeBa; AeTe; TefyrnyTua;
ryKaroHy CiM4aH nentug 2
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SUMMARY

Higher prevalence of chronic kidney disease (CKD) in women than in men was reported all over the world.
This difference could be partly explained by longer life expectancy and slower CKD progression rate in
women. Potential factors associated with sex differences in CKD progression are as follows: difference in
glomerular hemodynamic and the response to angiotensin Il; sex hormones - estrogen has protective
and testosterone deleterious effects on CKD progression; lifestyle. In most countries, the percentage of
men is higher than that of women among incident and prevalent patients on hemodialysis (HD). In HD
patients, the Kt/V index overestimates HD adequacy, secondary hyperparathyroidism is more common
in women, and women require higher doses of erythropoiesis-stimulating agents for achieving and
maintaining the hemoglobin target level. The survival of HD patients is equal for both sexes. In earlier
years, an equal percentage of women and men started peritoneal dialysis, but in recent years, a higher
percentage of women, especially at younger ages, start peritoneal dialysis. Initial peritoneal transport
properties differ between men and women. A smaller percentage of women than men receive deceased
donor kidneys, but women are more likely to be living kidney donors. Kidney allograft outcome depends
on the sex and age of both the recipient and the donor. Cardiovascular diseases are the most common
cause of death for renal replacement therapy patients of both sexes.

Although sex-specific differences have been described in CKD patients, the inequality of patients in ac-
cess to medical care has not been found in most regions of the world.

Keywords: sex-specific differences; chronic kidney disease; prevalence; progression; renal replacement

therapy

INTRODUCTION

Although many studies in humans and animals
showed sex differences in kidney size, structure
and function [1, 2], recommendations for the
treatment of kidney diseases generally do not
take into account the differences between the
sexes. The National Institutes of Health has
repeatedly mandated that women should be
included in clinical trials, as well as in analysis
and reporting of trial results [3].

World Kidney Day in 2018, titled “Kidneys
and Women’s Health,” pointed out the signifi-
cance of sex-specific differences in kidney dis-
eases. Although this action was mostly aimed at
the impact of kidney disease on women’s health,
it also highlighted the importance of sex-sen-
sitive prevention, detection and treatment of
kidney disease. In recent years, the number of
papers on the sex differences in kidney diseases,
especially chronic kidney disease (CKD), has
been increasing [4, 5, 6]. The significance of
these studies is not only in discovering sex dif-
ferences but in their impact on the development
of guidelines in which the sex difference will be
taken into account. It will enable more correct
and effective treatment of kidney diseases.

This review presents the results of studies
that dealt with the difference in the prevalence
and progression of CKD between the sexes as

well as sex-specific differences in the epidemi-
ology, response to the treatment, and outcome
of patients on renal replacement therapy (RRT).

SEX-SPECIFIC DIFFERENCES IN THE
EPIDEMIOLOGY OF CHRONIC KIDNEY
DISEASE

During the most recent decades, an increase
in the prevalence of CKD has been registered
throughout the world. The Global Burden of
Disease (GBD) study reports that the glob-
al all-age prevalence of CKD increased by
29.3%, while the global all-age mortality rate
from CKD increased by 41.5% between 1990
and 2017 [7]. According to the data of the
Institute for Public Health of Serbia, during
the 2009-2018 period, the mortality rate from
diseases of the genitourinary system increased
from 28.23 to 33.81/100,000 inhabitants [8].
A secondary analysis of data collected in the
2013 National Health Survey showed that out
of 14,587 respondents aged 15 years or older,
5.6% reported the presence of kidney disease.
Among them, there was a higher proportion of
females (61.2%), and female sex was selected as
an independent predictor for the presence of
kidney diseases [9]. A higher CKD prevalence
in women than in men is reported in most
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countries, although there are differences in prevalence
between individual countries. These differences could
be explained by the existence of real differences in CKD
prevalence, but also by differences in data collection, the
use of different equation for estimating glomerular filtra-
tion rate (eGFR), but also due to the longer life expec-
tancy and slower CKD progression rate in women [4,
10]. Although in most countries the prevalence of CKD
is higher in women than in men, more men than women
commence RRT for end-stage renal disease (ESRD) [4,
11]. GBD also reported higher prevalence of early stages
of CKD in females but higher mortality in males, which
could be a consequence of faster progression of CKD in
males [7]. This prompted additional studies on sex-related
differences of CKD progression and outcome.

SEX DIFFERENCES IN CHRONIC KIDNEY DISEASE
PROGRESSION

Although two large meta-analyses have reported conflict-
ing data on the sex difference in the progression of CKD
[12, 13], the most subsequent studies reported slower de-
cline of GFR with age, as well as slower CKD progression
in women than in men [4, 14]. Thus, the study PREVEND,
involving 5488 subjects, showed not only significant sex
difference in the mean eGFR slope over time but also
sex differences in the predictors of eGFR decline [15].
Similarly, a recent observational cohort study that analyzed
data from the Swedish Renal Registry, including 26,279
incident CKD patients, found that women had slower
CKD progression and mortality in comparison to men
[10]. Although the factors and mechanisms underlying
sex difference in CKD progression have not yet been fully
elucidated, several factors have been pointed out (Table 1).

Table 1. Factors associated with sex-related differences in chronic
kidney disease (CKD) progression

Sex-related difference in renal hemodynamics
Difference in renal vascular resistance
Difference in renal hemodynamic responses to angiotensin Il

Effects of sex hormones on the following processes of
importance for CKD progression
Collagen synthesis and matrix degradation
Transforming growth factor beta expression
Apoptosis of podocytes and proximal tubular cells
Nitric oxide syntheses
Oxidative stress

Sex-related differences in lifestyle
Tobacco use
Adherence to the prescribed diet
Hypertension control
Obesity

Factors associated with sex difference in the
progression of chronic kidney disease

Difference in glomerular hemodynamics
Experimental studies showed lower whole-kidney GFR
and renal plasma flow but higher renal vascular resistance

in females than in male rats [16]. In humans, a difference
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in the hemodynamic response to angiotensin II has been
reported. Infusion of angiotensin II caused an increase in
GFR and filtration fraction in men, while in women, GFR
decreased and filtration fraction increased less than in men
[17]. Neugarten et al. [12] considered that this angiotensin
II response protects women from the increase in glomerular
capillary pressure that occurs in the progression of CKD.

Sex hormones and CKD progression

Several experimental and clinical studies have shown that
estrogen has protective and testosterone deleterious effects
on CKD progression. Thus, testosterone increases and es-
trogen decreases the expression of TGF-beta, which con-
sequently has an opposite effect on apoptosis of podocytes
and proximal tubular cells, as well as on collagen synthesis
[12]. The impact of sex hormones on oxidative stress is also
significant. While testosterone inhibits antioxidant enzymes,
estrogen has the opposite effect and reduces generation of
superoxide anion [12]. Oxidative stress has a significant role
in the progression of non-diabetic and diabetic kidney dis-
ease [18, 19]. Despite these favorable estrogen effects, it has
been rarely used for slowing down the CKD progression and
conflicting results have been obtained [12, 20].

Lifestyle and social factors

Differences in lifestyle between men and women could
have an impact on CKD progression. Men are more
likely to smoke, to keep their hypertension under con-
trol, they are less likely to adhere to the suggested dietary
regimen, but women are more often obese [4, 12]. In our
study conducted in collaboration with family doctors, we
found that men come to the doctor’s check-ups less often
than women. However, among those with reduced kidney
function, there was no difference in the frequency of the
doctor’s check-ups between men and women [21]. Garcia
et al. [6] described significant differences in risk factors
for CKD between men and women, as well as sex-related
social inequalities and access to medical care. However,
these differences exist only in certain parts of the world,
and our previous studies did not confirm that they exist
in our region [21, 22].

SEX-RELATED DIFFERENCES AND RENAL
REPLACEMENT THERAPY

The percentage of women who start RRT worldwide is lower
than that of men. This is explained by the difference in the
rate of CKD progression between women and men, as well
as by the greater burden of men with risk factors for ESRD.
The analysis of sex-specific differences in RRT incidence
and prevalence in nine countries included in the European
Renal Association — European Dialysis and Transplant
Association (ERA-EDTA) Registry showed that in all ana-
lyzed countries the percentage of men was higher than that
of women, both among incident and prevalent patients
during the entire observed period from 1965 to 2015 [23].
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Figure 1. Percentage of men and women among prevalent patients on
renal replacement therapy in Serbia in the period 2011-2020

Data from Serbia also showed a higher percentage of men
among both incident and prevalent patients (Figure 1) [24].
The last annual report of the ERA-EDTA Registry shows
that the percentage of men among incident RRT patients
varies 52-74% and is similar among the prevalent patients.
This registry also shows that hemodialysis (HD) is the most
common method of RRT for ESRD patients [24].

Sex-specific differences in hemodialysis patients
Kt/V - index adequacy

HD adequacy is most often assessed using the Kt/V in-
dex, where V is the urea distribution volume, which is
approximately equal to total body water. Using V as de-
nominator in the formula results in an overestimation of
HD adequacy in woman, as well as in all small patients.
We and others have confirmed that Kt/V was significantly
higher in women than in men, which can only be a con-
sequence of overestimating the adequacy by the formula
[11, 25]. Therefore, women and generally small patients
on HD with the minimal recommended value of Kt/V
may be underdialyzed. This encouraged many authors to
search for a more adequate parameters for evaluating HD
adequacy (body surface area, resting energy expenditure,
bioelectrical resistance, etc.) [26].

Hemodialysis vascular access

Although arteriovenous fistula (AVF) is recommended as
the optimal vascular access for HD, there are large regional
differences in the percentage of patients who are dialyzed
via AVF among incident (32-85%) as well as prevalent HD
patients (49-92%) [27]. HD centers in Serbia can boast of
a high percentage of patients who are dialyzed via AVE al-
though this percentage has decreased in several previous
years from 92% to 77% [28]. However, sex difference in the
vascular access has only recently been examined. Three large
longitudinal studies from different parts of the world have
reported that fewer women than men start HD with AVF
[29, 30, 31]. This difference was tried to be explained by
differences in the size and structure of blood vessels, under-
lying kidney disease, comorbidities, and social differences
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between men and women [32]. In our retrospective longi-
tudinal closed cohort study involving 441 incident HD pa-
tients from 28 HD centers in Serbia, no significant difference
in vascular access between men and women was found [11].

Secondary hyperparathyroidism

Several studies have shown that in HD patients second-
ary hyperparathyroidism is more common and more ag-
gressive in women than in men, although this difference
varied depending on the region and patient age [11, 33,
34]. Although the cause of this difference is not yet fully
explained, it is considered that estrogen increases the PTH
gene expression and consecutively PTH secretion. In addi-
tion, a higher serum phosphate level was found in women
than in men, so women require higher doses of phosphate
binders [11, 33].

Anemia and erythropoiesis stimulating agent response

It is known that in the general population, women have
lower hemoglobin level than men, and such a difference
also exists in patients in all stages of CKD. The use of
erythropoiesis-stimulating agents (ESA) enabled the ef-
fective treatment of anemia in CKD patients, but it was
reported that women on maintenance HD require higher
doses of ESA agents for achieving and maintaining the he-
moglobin target level [12, 34, 35, 36]. As lower hemoglobin
levels are associated with higher mortality [37, 38], the in-
vestigation of the causes of more severe anemia and weaker
response to ESA in women requires further investigation.

Hemodialysis patient outcome

While in the general population women have a longer life
expectancy than men, several studies have shown that sur-
vival of HD-dependent ESRD patients is equal for both
sexes [29, 34]. Nevertheless, there are regional differences
in male-to-female mortality rate among HD patients [34,
39]. Our study showed equal survival time between men
and women and no difference in causes of death between
the sexes [11]. Cardiovascular diseases are the most com-
mon cause of death in HD patients of both sexes, which is
another difference as compared to the general population.
Data on the change in the male-to-female mortality rate in
HD patients over time are contradictory. We did not find
that this ratio changed over five years [11], while analy-
sis of the ERA-EDTA registry showed equal mortality of
women and men only in the first months, and thereafter
survival of women increased [23]. In contrast, a recent
large retrospective study of HD patients from Australia
and New Zealand for the period 1998-2018 showed that
women have a higher risk of all-cause mortality in the first
five years from the onset of HD, but not later [40].
Although we have shown certain differences between
men and women on HD, it should be emphasized that
the existence of inequality between the sexes has not been
established [11]. Nevertheless, there are parts of the world
where sex-related social inequalities as well as access to
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medical care are described, which requires further efforts
to overcome such differences [6].

Sex-specific difference in peritoneal dialysis

Peritoneal dialysis is insufficiently used globally, especially in
low-income and lower-middle-income countries [41]. Also,
there is not much data on the sex difference in peritoneal
dialysis (PD). The United States Renal Data System reported
that among incident patients on RRT, 86.1% were on HD
and 11% were on PD [42]. Similarly, according to the ERA
registry, among the incident patients, there were 82% on HD
and 14% on PD [24]. Both of these registries show large re-
gional variations in these percentages. A longitudinal study
showed that both PD incidence and prevalence increased
more in men than in women during the previous years [43].

The male-to-female ratio among incident PD patients
changed over the time. While in earlier years there was
no difference in the percentage of men and women start-
ing PD [4], in recent years a higher percentage of women
start PD [24, 44]. The male-to-female ratio also depends
on age and younger women more often choose PD as the
initial RRT [43].

The risk of all-cause death, noncardiovascular and non-
infections death was found to be lower in women than
in men on PD [39]. However, due to the negative effect
of diabetes on death, which is greater in women than in
men, women with diabetes have higher all-cause, noncar-
diovascular and noninfections mortality than males [39].
Cardiovascular diseases are the main and equally frequent
cause of death in both sexes, but women had higher infec-
tion-specific mortality than men [39, 41].

Although many studies have addressed peritoneal
transport, only recently has the sex impact on peritoneal
transport been examined. It has been shown that at the
beginning of PD treatment, women had lower dialysate-
to-plasma ratio of creatinine at four-hour peritoneal equili-
bration test, better ultrafiltration ability and higher Kt/V
[45]. The mechanism of these sex differences in peritoneal
transport requires further elucidation.

Sex-specific differences in kidney transplantation

As there is a higher percentage of men on maintenance HD,
a higher percentage of men receive deceased donor kidneys
[5, 6]. This was confirmed by data from various regions of
the world, but in recent studies a more detailed analysis of
sex differences in kidney transplantation was examined.

Organ donation and sex-specific differences

Many studies have shown that women are more likely to be
living kidney donors than men and women are also more
often donors to their spouses [4, 46]. This was explained
both by the higher proportion of women in the general
population, traditional relationships in the family, and per-
haps by the longer life of women. On the other hand, men
more often suffer from diseases that make them unsuitable
for donation [46, 47]. However, there are studies, including
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ours, in which either no sex difference was found among
donors or those differences changed over time [46, 48].

Sex-specific differences and kidney transplantation outcome

Kidney allograft outcome depends on the sex of the re-
cipient, but even more so on the sex of the donor. Data on
renal allograft outcome in recipients of a different sex are
inconsistent. On the other hand, the survival of female
donor kidney allografts is worse than that of male donor
kidney allografts. In addition, a worse outcome has been
described in male recipients of kidneys from female do-
nors than in the reverse case [49]. However, it was recently
described that this is not found in all age groups, because
graft survival also depends on the recipient’s age [5, 46, 47].
These differences in allograft outcome have been described
as a consequence of the sex-specific differences in immune
reactivity, the number of nephrons in the donor allograft,
metabolic demands, hormonal differences, sensitization
during pregnancy, differences in the post-transplant inci-
dence of various diseases, psychosocial factors including
compliance in the use of therapy, and controls [4, 5, 47]. All
these factors should be taken into account when treating
patients after transplantation in order to achieve the best
possible outcome for both the recipient and the allograft.

CONCLUSION

A higher prevalence of CKD in women than in men was
reported in most countries. This difference could be ex-
plained by longer life expectancy and slower CKD progres-
sion rate in women than in men. Differences in glomerular
hemodynamics, sex hormones, and lifestyle are reported as
factors associated with sex difference in the progression of
CKD. Although the prevalence of CKD is higher in women
than in men, more men than women have to start RRT in
most countries. In HD patients, the Kt/V index overesti-
mates HD adequacy, secondary hyperparathyroidism is
more common in women than in men, and women require
a higher dose of ESA to maintain the hemoglobin target lev-
el. Earlier, an equal percentage of women and men started
PD, but in recent years, a higher percentage of women, es-
pecially at younger ages, start PD. Sex inequalities in kidney
transplantation rates were reported: a smaller percentage
of women than men receive deceased donor kidneys, but
women are more likely to be living kidney donors than
men. Kidney allograft outcome depends on the sex and age
of the recipient, but also on the sex of the donor. Survival
of men and women on RRT is similar and cardiovascular
diseases are the most common cause of death. Although
sex-specific differences in CKD patients were described
in most regions of the world, the inequality of patients in
access to medical care requires additional research.
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Pa3nuke mehy nonosmma y enuaemMuonoruju, Nporpecuju U UCXoAy XpOHUYHe

6onectu bybpera

Jbybuua hykanosuh, Haga Jumkosuh, Buwba Jlexaunh

Akagemuija MegnLMHCKIX HayKa Cprickor nekapckor apyLtea, beorpag, Cpbuja;

YHuBep3uteT y beorpagy, MeauuuHckn dpakyntet, beorpag, Cpbuja

CAMETAK

LLinpom cBeTa 3abenexeHa je Beha npeBaneHLa XPOHNYHe
6onectn 6ybpera (XBB) kop »eHa Hero kog MylKapaua. OBa
pasnuka ce objallHaBa AyKUM KUBOTHUM BEKOM U CMOPUjOM
nporpecunjom Xbb Kog »eHa Hero kog myLukapaLa. CmaTtpa ce fa
pasnuky y nporpecuju Xbb mehy nonosmma y3pokyjy pasnvka
y FIOMePY/ICKOj XeMOAVHAMULIN 1 OArOBOPY Ha aHrMOTEH3UH
II; cekcyanHu XOpMOHW — eCTPOreH MMa NMPOTEKTUBAH, a TeCTO-
CTEPOH HeraTuBaH yTuuaj Ha nporpecujy Xbb; HaunH xnsota n
HaBuKe. Y BehrHM 3emMasba CBETa BULLE MyLLIKapaLia Hero eHa
je Mehy MHUMAEHTHVM 1 NpeBaneHTHM 6onecHNLMa Koju ce
neye pefoBHUM xemoamjanvsama. Kog 60necHKa Ha XeMoam-
janusu nHpekc Kt/V npeuemyje afekBaTHOCT Xemofujanuse,
CeKyHAapHY xvnepnapaTuponamn3am je yelwhu Kog xeHa Hero
Ko MyLLKapaLa, a eHe 3axTeBajy nprmeHy Behux gosa ctu-
MyJfiaTopa epuUTponoese 3a MOCTU3akbe N OAp»KaBatbe LINbHNUX
BPeAHOCTY XemornobuHa. PaHuje je noajenHak 6poj xeHa 1 my-

DOI: https://doi.org/10.2298/SARH230321071D

LIKapaLia 3anounHao fieyerbe NepuToHeyMCKOM Anjanin3oMm, anm
nocneamx roguHa Behm npoueHat xeHa, nocebHo y mnahum
y3pacTuma, bupa NnepuToHeyMCKy Aujanu3y Kao MOYETHY METOA
neyvemsa. [NocToje pasnuke mehy NonoBmmMa 1y KapakTepucTu-
KaMa nepuToHeanHor TpaHcnopTa. icnutuarbe pasnuke mehy
MonoBKMa Y TpaHCMNIaHTaLUmju 6ybpera je nokasano fa Maku
npoueHart XeHa gobuja bybper og MoxgaHo MpTBe ocobe,
anu cy xeHe yewhe gaBaoum 6ybpera. Vicxon kanema 6ybpera
3aBUCK O CTapOCTY M Mona 1 npumaoua 1 aasaoua. Kapavo-
BacKynapHe 6onecty cy Hajuewhu y3pok cMpTi 3a 6onecHrke
Koju ce neye MeTogama 3a 3ameHy GpyHKLuje 6ybpera oba nona.
MaKo cy oTKpriBeHe pa3nvike Mehy nonosmmMa y Kapaktepuctii-
kama XBb, y BehrH/ perroHa cBeTa Huje OTKpUBeHa HejeHa-
KoCT MeBHy NonoBMMa y NPUCTYNy 30PaBCTBEHO]j HE3M U NIeYerby.
KrmbyuHe peun: pa3nuke mehy nonoBumMa; XpoHWYHa 6onect
6y6pera; npeBaneHLa; Nporpecuja; MeToge 3a 3ameHy dyHK-
upje 6ybpera
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The history of pediatric anesthesia
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SUMMARY

The beginnings of pediatric anesthesiology go back to the middle of the 19th century and it is associated
with a rural physician Crawford W. Long, MD, who in the 1842 recorded the first case of giving diethyl
ether anesthesia to an eight-year-old boy.

The start of development of contemporary pediatric anesthesia is considered to be in 1930, which marked
two periods of progress. In the first period, anesthesia techniques and accessories adjusted to different
children’s ages were developed. In the second period, modern anesthetic medications and supervision
were introduced into everyday clinical practice in order to better protect vital organs and their functions
in the child’s body. The first multidisciplinary pediatric intensive care unit at the Children’s Hospital of
Gothenburg in Sweden was established in 1955. Dr. Branka Mitrovi¢ is considered to be the founder of
pediatric anesthesiology in Serbia, as she founded the Department of Anesthesiology and Reanimation
at the University Children’s hospital in 1955. The history of pediatric regional anesthesia began after its
introduction in adults, which occurred after the invention of cocaine in 1884. The Ministry of Health of
the Republic of Serbia approved a specialization in pediatric anesthesiology in 2018.

The development of pediatric anesthesia is fascinating because it completely followed the development
of pediatric surgery. Modern pediatric anesthesiology is entirely prepared to meet the needs of the
most complex surgical interventions, as well as the treatment of critically ill children, and significantly

contributes to better treatment outcomes of pediatric surgical patients.
Keywords: children; pediatric anesthesia; history; development

INTRODUCTION

Today it is impossible to understand how even
the simplest surgical procedures could be per-
formed without all the benefits provided by an-
esthesia. The beginnings of anesthesia go back
to the 19th century, which enabled many of the
advances that occurred in the 20th century that
compose everything what we currently take for
granted.

Children received anesthesia from the start
of the earliest clinical applications [1]. During
the first decades of the 20th century, most doc-
tors treated children as “little adults,” which
we all know today is an incorrect view. At the
onset of developing pediatric anesthesia, all
equipment, techniques, and medications were
founded in the literature concerning adults.
Most medications utilized in children were
not tested or researched, or recommended to
be used in children, so their use was based on
adult studies and expert consensus. Morbidity
and mortality were high [2].

During the history of the development of
pediatric anesthesiology in our country, many
pediatric anesthesiologists have contributed to
the fact that we follow world trends in the de-
velopment of pediatric anesthesiology. We hope
we have not omitted any of the early contribu-
tors to the development of our specialty.

FROM THE BEGINNING OF THE 19™
CENTURY

On March 30, 1842, Crawford W. Long, MD
provided diethyl ether to a patient named James
Venable to incise a cyst on the patient’s neck
[3]. His third patient was an eight-year-old
boy, about whom he said the following: “My
third experiment in etherization was made on
the 3rd July 1842, and was on a Negro boy, the
property of Mrs. S. Hemphill, who resides nine
miles from Jefferson. The boy had a disease of
the toe, which rendered its amputation neces-
sary, and the operation was performed without
the boy evincing the least sign of pain” [3, 4].
He did not publish his experiments until 1849.
It is obvious that anesthesia care of children
had primacy from the start, within the surgical
records of the Massachusetts General Hospital
from 1846 to 1947, when 80% of all pediatric
patients received anesthesia [1]. It absolutely
was noticed, from the earliest beginning, that
children were at higher risk than adults for
complications associated with anesthesia [1].
In 1846, Bigelow published a paper about the
use of ether in the Boston Society for Medical
Achievements, when he warned of the use of
ether in young children [5].

The first anesthetic death (1846) comes from
the report in an issue of the London Gazzete
about the use of ether in an 11-year-old boy, in
which it was reported that the anesthesia “was
not totally effective and, in addition, death

Received « MpumbeHo:
August 24, 2022

Revised - PeBusnja:
March 14, 2023

Accepted - MpuxsaheHo:
April 12,2023
Online first: May 3, 2023

Correspondence to:

Ana VLAJKOVIC-IVANOVIC
University Children’s Hospital
TirSova 10

11000 Belgrade, Serbia
anavlajkovic1@gmail.com



500

occurred shortly following the surgery” [1]. The cause of
death was considered to be associated to the injuries the
boy had. Two years later (1848), the Edinburgh Medical
and Surgical Journal published a case report of a 15-year-
old girl, named Hannah Greener, who had a heart attack
after chloroform anesthesia was applied [6]. The autopsy
of the girl was negative except for pulmonary edema and
the stomach full of food [7]. The conclusion of this case
report was that the death was secondary to the anesthetic.

John Snow, from London, was the first physician who
specialized in anesthesia and who is considered the father
of anesthesia practice [8]. He began providing anesthesia
with diethyl ether for adults and children in 1847 [9]. Soon
he switched to chloroform, more potent and rapidly acting
halogenated ether, but dangerously toxic [9]. After one de-
cade into practice, Snow reported his experience with chlo-
roform anesthesia on several hundred children, including
186 under the age of one year [8]. His observation was that
in children “the effects of chloroform are more quickly
produced and also subside more quickly than in adults,
owing no doubt to quicker breathing and circulation” [8].
Throughout the time of John Snow, thousands of new-
borns, infants, and children survived surgery and anesthe-
sia in North America and Europe. However, in the hands of
those less experienced, the use of chloroform brought on
an unacceptably high incidence of complications. However,
though widespread application diethyl ether showed to
be the most effective, even anesthesia with diethyl ether
posed significant hazards and side effect — but there was
no better alternative [1].

A few decades later (1897), due to great concern over
deaths associated with the use of chloroform, the Boston
Society for Medical Achievement Committee made a deci-
sion that the use of ether was safe, while the use of chloro-
form was not [10]. At that time, chloroform made up 50%
of all anesthetics in the USA. In 1888, Buxton described the
use of a mixture of N,O and ether [11]. However, Buxton is
also remembered for making a misconception that lasted
for the next 50 years and served as an excuse for anesthe-
siologists whose pediatric patients died under anesthesia,
and the claim was that the condition of the thymus lymph
tissue changed during anesthesia [11]. Despite the fact that
chloroform was declared unsuitable for use in the human
population, its use was continued until incidental cardiac
arrest and fatal hepatotoxicity occurred in children, first
described in 1894 [8].

THE FIRST HALF OF THE 20™ CENTURY

The greatest advance of anesthesia in the early 20th century
was primarily due to progress of surgery in treating con-
genital and acquired diseases and the need for anesthesia
to follow it. Any development before the 1940s was exclu-
sively the result of individual efforts. Between 1846 and the
1940s, anesthesia was a dangerous procedure for children
due to poor anesthesia equipment not adapted to children,
insufficient training in the placement of vascular lines,
poor understanding of resuscitation, surgical techniques
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were primitive and antibiotics did not exist [12]. William
Ladd as one of the pioneers of modern pediatric surgery,
initiated the inevitable evolution of pediatric anesthesia
[1]. From 1917 to 1945, he introduced surgical procedures
for many congenital anomalies and a number of diseases
primarily related to young children, thus imposing the
need to develop clinical and academic specialties in pe-
diatric anesthesia [1]. For this work he is considered the
father of pediatric surgery. Another anesthesiologist, Dr.
Charles Robson, is one of the pioneers of this early period
who deserves to be mentioned, and he is the first person
who could be marked as a pediatric anesthesiologist [13].

In those years, ether and ethyl chloride became the
main anesthetics in pediatric anesthesia and were applied
by “dropwise” until the 1920s, when reliable evaporators
and precise gas flow meters for the simultaneous use of
N,O and oxygen were invented and produced [14, 15].
James Gwathmey in his book “Anesthesia” (1914) describes
the techniques of pediatric anesthesia, emphasizing the
importance and tenderness of gentle treatment of children
during the introduction of anesthesia, all in order to keep
the course of anesthesia calm [16]. Arthur Guedel recom-
mends holding the mask a few inches from the face of a
small child, and sticking to the face only when the child
falls asleep. This method of induction, better known as
“stolen induction,” is used today, primarily because it al-
lows a peaceful anesthesia induction [16]. Charles Robson
in 1920 and Langton Hewer three years later advocated
mandatory intubation of children during all surgical pro-
cedures. However, in that period, there was no adequate
equipment for the pediatric population, so intubation with
the help of a laryngoscope was performed very rarely [14].
The beginning of the development of modern pediatric
anesthesia is considered to be in 1930. For the next two
decades, anesthesia techniques and equipment adapted to
children were developed, and then new and safer intra-
venous and inhalation anesthetics were introduced [11].
The first tubes for children, made of red rubber, were
constructed by Ivan Magill in 1930. Soon after, Philip
Woodbridge developed the idea of latex tubes with a metal
spiral that could not be bend (reinforced tubes) [11].

Dr. Philip Ayre is one of the prominent figures in the
history of pediatric anesthesia. In 1938 he was a visiting
anesthetist at the Babies’ Hospital, Newcastle-Upon-Tyne,
England, when he developed an especially suitable pedi-
atric anesthesia breathing system in the shape of the let-
ter T, which is called “T system without back breathing”
[17]. It was used with tracheal intubation during the op-
eration of cleft lip and palate malformations in infants.
This year is also significant because the American Board
of Anesthesiology was formed, giving anesthesiology a pro-
fessional status. In 1941, Robert Miller described his own
modification of a flat spatula, which was slightly longer
and narrower than the others, it had a thinned and gently
rounded tip [18]. Slightly later, in 1943, Robert Macintosh
constructed the first laryngoscope spatula, which was
curved along its entire length [18]. Due to its anatomical
characteristics, Miller’s spatula is used in infants, while
Macintosh’s spatula is used for older children.
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AFTER WORLD WARII

The first book “Pediatric Anesthesia” was published in 1948
by Digby M. Leigh and Kettlin M. Belston [19, 20]. The use
of halothane began in 1956, and soon became the most
popular anesthetic in pediatric anesthesia [21]. Three years
later, the era of neuroleptic anesthesia begins, first in the
adult population, and then in children. In the same year
(1956), ketamine was introduced into clinical practice, and
still is most commonly used in children. After World War
II and into the 1960s, a group of dedicated anesthesiolo-
gists made efforts in developing pediatric anesthesia into a
subspecialty. Members of this group were the following: Dr.
Leigh, Dr. Jackson-Rees, Dr. Smith, Dr. C. Ronald Stephen,
Dr. Digby Leigh’s successor in Montreal; Dr. Margot van
Deming, the first director of anesthesia at the Children’s
Hospital of Philadelphia, who worked with the pediatric
surgeon C. Everett Koop, who demonstrated the relation-
ship between anesthetic blood levels and the anesthetic state
in infants [22]; and Dr. Robert Cope, who set new standards
for British pediatric anesthesia practice during his long resi-
dence at London’s Great Ormond Street Hospital for Sick
Children. In 1989, Federation of Associations of Pediatrics
Anesthesia (FEAPA) was founded, and Dr. Ljubinko Toni¢,
who worked at the University Children’s Hospital, partici-
pated in the founding assembly. From the first day of its
establishment, our country is a member of FEAPA. Ten
years after the founding of FEAPA, it changed its name to
European Society of Pediatric Anesthesia (ESPA).

Robert M. Smith, MD, a Harvard Medical School
graduate, significantly contributed to the understanding
of how important it is to know the unique anatomy and
physiology of the newborn and young infant as they apply
to anesthetic care, researched the safety and efficacy of
tracheal intubation and muscle relaxants in children [22].
He also trained future specialists, and he wrote the first
extensive book of pediatric anesthesia, still current (the
newest one is the 10th edition, released in 2021) [23]. Dr.
Virginia Apgar merits special attention as a figure from
this period: her one- and five-minute Apgar physical as-
sessment scores for the newborn are the standard of care
in hospitals throughout the world [24, 25]. The score was
designed to define which babies required reanimation.

Some great individuals of the period between 1960s and
1970s investigated and defined many important processes
— fetal transitional circulation and metabolism, birth as-
phyxia, neonatal metabolism, respiratory control, ther-
moregulation, body fluid volumes, pulmonary surfactant
and its absence in the premature infant - thus establish-
ing the scientific impulse for modern anesthesiology and
neonatal intensive care [26]. Monitoring vital parameters
such as measurement of arterial pH level and blood gas
tensions and interventions like mechanical ventilation,
the administration of buffers, and infusion of vasoactive
drugs became standards of care [24]. Anesthesiologists
who worked with pediatricians, surgeons, and research-
ers who made these discoveries played the central role by
implementing these treatments and interventions [24].
The neonatal care was not restricted to nutrition and
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support with minimal intervention any more. In 1955, Dr.
Goran Haglund, a pediatric anesthesiologist, established
the first multidisciplinary pediatric intensive care unit at
the Children’s Hospital of Gothenburg in Sweden [27]. In
1965, a group of anesthesiologists who specialized in the
care of children created a committee within the American
Academy of Pediatrics (AAP) dedicated to pediatric an-
esthesia; later, the Committee officially became the AAP
Section on Anesthesiology (AAP SOA) [2].

During the period between 1980s and 1990s, pediatric
anesthesiology departments or services, training programs
and researches in many of the major childrens hospitals and
university medical centers were founded. It has become
expected that the perioperative survival rate is higher in all
but the most moribund infants and children, including pre-
term infants weighing under 1000 g and those with complex
structural heart disease. Enflurane and isoflurane were de-
veloped in 1970s and 1980s, and had a better safety profile
than halothane. However, these agents did not completely
replace halothane because of its benefit during inhalation
induction of infants and young children. Recently, sevoflu-
rane has replaced halothane [21]. During this period, pulse
oximetry, capnometry, oscillometric monitoring of systemic
arterial pressure, and intraoperative neurologic monitoring
were introduced to clinical practice.

REGIONAL ANESTHESIA

The history of pediatric regional anesthesia began after
its introduction in adults, which occurred after the dis-
covery of cocaine in 1884 [28]. In 1898, August Bier tried
to induce spinal anesthesia with cocaine: all of his six
patients (two children) had postoperative vomiting and
headache [28]. Epidurals came into use in children much
later. In this period surgeons dominated the scene, as they
performed these blocks. Gaston Labat, a French surgeon,
wrote a widely referred book titled “Regional Anaesthesia:
Its Techniques and Clinical Applications” [29]. The surgi-
cal contribution continued for many years, until anesthe-
sia became an established specialty. Caudal blocks were
first reported for cystoscopies in children by Meredith
Campbell - this work was presented in the paper to the
American Society of Regional Anesthesia in 1933 [30]. The
discovery of lidocaine (1943) and bupivacaine (1963) and
the increasing concern about postoperative analgesia in the
1970-1980s led to the increased use of blocks [28]. After
1980, the interest in regional anesthesia in children in-
creased, but it is still insufficiently used in clinical practice,
probably due to the improvement of standards of general
anesthesia, as well as insufficiently trained staff.

DEVELOPMENT OF PEDIATRIC ANESTHESIOLOGY
IN SERBIA

The development of pediatric anesthesiology as a distinct
specialty in Serbia was, as in the rest of the world, associated

with the development of pediatric surgery. In the beginning,
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the surgical problems of pediatric patients were solved by
general surgeons, and the anesthesia of children was per-
formed by the same people who performed anesthesia in
adults. Dr. Dimitrije Jov¢i¢ was the first teacher of pediatric
surgery at the Faculty of Medicine in Belgrade and a mem-
ber of the Serbian Academy of Sciences and Arts [11]. The
development of pediatric anesthesiology and intensive care
was longer and more laborious because it was very difficult
to find the right understanding in the medical circles, as
well as due to the slow development of technology and the
pharmaceutical industry. The introduction of modern meth-
ods of anesthesia and intensive care required a specialist of
anesthesia. For that purpose, at the Department of Pediatric
Surgery, the first specialist of anesthesiology in our country,
who worked at a military hospital, Dr. Sever Kovacev, re-
membered as one of the doyens of our anesthesiology, was
occasionally hired. He was probably the first to introduce
endotracheal anesthesia in children in our country.

The following years proved crucial for the further de-
velopment of pediatric anesthesia. Dr. Branka Mitrovi¢
(the first educated anesthesiologist next to prof. Predrag
Lalevi¢) is considered to be the originator of pediatric
anesthesiology in our country. Firstly, she founded the
Department of Anesthesiology, Reanimation and Intensive
Care at the University Children’s Hospital (1955), and a few
years later (1965), she established the same department in
the newly founded the Institute for Health Protection of
Mother and Child. Several decades (1994) after the estab-
lishment of the Department at the University Children’s
Hospital, for the first time the Intensive Care Unit was
separated as a new department.

In 1985, the first association of pediatric anesthesi-
ologists was formed at the Section for Anesthesia and
Reanimation of the Serbian Medical Society, called Pediatric
Anesthesiologists Work Group (Aktiv pedijatrijskih anes-
teziologa), which for decades has regularly organized pro-
fessional meetings dedicated to pediatric anesthesiology,
reanimation, and intensive care [31]. Previous presidents of
the Section were Prim. Dr. Aleksandar Milenkovi¢ (wrote
the first study guide on pediatric anesthesiology from which
the residents learned), Dr. Branka Mitrovic, and Prim. Dr.
Bozidar Mijomanovi¢ (one of the founders of the European
Association of Pediatric Anesthesiologists). Today the presi-
dent is Prof. Dr. Dusica Simi¢.

The Section of Anesthesiology with Reanimation was
established for the first time at the Faculty of Medicine
of the University of Belgrade (MFUB), founded by Prof.
Predrag Lalevi¢, who also designed the first specialist in-
ternship curriculum. At that time, the specialization lasted
three years, and within that, two months of education for
pediatric anesthesiology. The establishment of the Section
at the University of Belgrade was followed by the establish-
ment of specialist sections in Novi Sad, Ni§, Kragujevac,
and Pristina, which had the same curriculum. Since 1990,
the specialization in Anesthesiology with Reanimation
lasts four years, within which four months are provided
for pediatric anesthesiology.

The first professor of pediatric anesthesiology, Dr.
Zvonimir Budi¢, from the Faculty of Medicine in Nis, was
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promoted in 1997. The first professor from the University
of Belgrade is Dr. Dusica Simi¢ (since 2003). She is the
author of the textbook titled “Fundamentals of Pediatric
Anesthesiology;” the first one approved by the Faculty of
Medicine in Belgrade [14]. At the University of Novi Sad,
the first professor is Biljana Draskovi¢, who was elected in
2012. Today, at MFUB, there is (only) one full professor
from the ranks of pediatric anesthesiologists and four as-
sistant professors. At the Faculty of Medicine in Novi Sad,
there is one full professor, two associate professors, and
two assistant professors, while in Ni$, there are two associ-
ate professors. There are no pediatric anesthesiologists at
the faculties of medicine of the universities of Kragujevac
and Kosovska Mitrovica. The Ministry of Health of the
Republic of Serbia approved a specialization in pediatric
anesthesiology in 2018 [32]. In four years since the es-
tablishment of the specialization in pediatric anesthesiol-
ogy, four anesthesiologists have already been promoted to
specialists, and 15 candidates enrolled for specialization.

In Serbia today, there are four specialized clinics for
children’s surgery and anesthesia — two in Belgrade and
one each in Ni§ and Novi Sad, which is perhaps enough
for our small country, but there are child surgical patients
in other cities and smaller places as well, and specialists of
pediatric anesthesia will play a crucial role in improving
the outcome of surgical treatment of pediatric patients.

In the 2012-2016 period, Prof. Dr. Dusica Simi¢ was
the President of the Committee for Pediatric Anesthesia
in the World Federation of Anesthesia Associations. In
2013 and 2015, pediatric anesthesiologists from Serbia par-
ticipated in the two largest pediatric studies - APRICOT
and NECTARINE. The first ESPA congress in Belgrade
was held in 2016. In 2017, the Association of Pediatric
Anesthesiologists and Intensivists of Serbia was founded
by Prof. Dr. Dusica Simi¢.

Despite humble beginnings, with an insufficient num-
ber of pediatric anesthesiologists, today this is changing
and pediatric anesthesiology is experiencing a bloom.

CONCLUSION

Today, even the smallest operation in pediatric popula-
tion without anesthesia is unimaginable, primary thanks
to many pioneers in this field, as well as their students who
continued the further development of pediatric anesthesia.
Unfortunately, it is impossible to provide a complete his-
tory of pediatric anesthesia because so many names and
institutions have made us grow as a distinct specialty.

It seems that the defining issue of pediatric anesthesia in
the 21st century will be how to respond to the worldwide
workforce deficit in the face of the increasing demand for
skilled pediatric anesthesiologists, and how to correct it.

Ethics: This article was written in accordance with the
ethical standards of the institutions and the journal.
Conflict of interest: None declared.
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'YHuBep3uTeTCKa fievja knuHuka, beorpag, Cpbuja;
*YHneep3uTeT y beorpagy, MeanunHcku dakynter, beorpag, Cpbuja

CAMETAK

Moueuy negujatpurjcke aHecTe3Monorvje 4atnpajy U3 cpeanHe
[leBeTHaeCTor BeKa, a Be3aHu Cy 3a CeocKor fiekapa Kpodop-
na Jlowra (Crawford W. Long), koju je 1842. roguHe npBum nyT
3abenexuro Kako je NpUMeHNO JNETUN-eTapCKy aHecTe3ujy Ha
OCMOrofnLLHbEeM Aevaky. [loyeTkom pa3Boja caBpeMeHe neayja-
Tpujcke aHecTe3uje cmaTpa ce 1930. roguHa. O Tafa ce benexe
[iBa nepuopa pa3soja. Y npBoM nepunogy pasBujeHe Cy TeXHN-
Ke aHecTe3wje u npubop npunaroheH pa3nnunTiM y3pactima
feue. Y Apyrom nepropy ce y CBakOAHEBHY KNVHWUYKY npakcy
YBOJe CaBPEMEHW aHECTETNYKM MeJMKaMeHTN 1 MOHUTOPWIHT
Kako 61 ce WTo 60osbe 3aLTUTAN BUTASTHW OPTaHU 1 HhUXOBE
dyHKumje. ToguHe 1955. ocHoBaHa je NpBa MyNTUANCLMNIVHAP-
Ha neaujaTpujcka jeanHrLa MHTEH3VBHe Here y [levjoj 60nHU-
umn y lete6opry y Leeackoj. p Bpatka MuTposwuh ce cmaTtpa
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3a4eTHMKOM MefunjaTpurjcKe aHeCcTe3noornje y Halloj 3eMibiy,
jep je 1955. rognHe ocHoBana Operbere 3a aHeCTe3roNoru-
jy n peaHnmaumjy YH1Bep3unTeTcKe geuje bonHuue. Mictopuja
neujaTpujcke pervioHanHe aHecTe3uje noyena je HakoH he-
Hor yBoherba Ko ofpacsvx, LWTO ce Aorofuio nocne otkpuha
KOKauHa, 1884. rognHe. MuHmctapcTBo 3apaBiba Penybnvke
Cp6uije je 2018. rognHe ogobpWNo Yy creunjanusauujy us
negujaTpujcke aHecTesmonoruje.

Pa3Boj neamjatpujcke aHecTesuje je pacuyHaHTaH, jep je noTny-
HO NpaTno pa3Boj Aeuje xupypruje. CaBpemeHa negujatpujcka
aHecTe31osorunja je NOTNyHO CrpemHa 3a 3a40B0OJbU NOTpe-
6e HajcnoXXeHWjyX XUPYPLUKUX MHTEPBEHLMja, Kao U neyere
KpUTUYHO obonene felle 1 TUMe 3HauajHO aonpuHece 60/bUM
NCXOAMMA Nleyerba NeAnjaTpUjCKUX XMPYPLLKKX NauunjeHara.
KrbyuHe peun: felia; Aevja aHecTesnja; UCTOpuja; pa3Boj

www.srpskiarhiv.rs
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IIpe mogHOmeEema pyKkonuca YpefHUIITBY YaCOMNM-
ca ,CpIicKy apxuB 3a IeTOKYITHO NeKapcTBo“ (CA)
cBU ayTOpM Tpeba Ia MpounTajy YHyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
nHdopMalyje 0 MUCaby U NPUIPEMHU paja y CKIagy
ca cTaHflapauMa yacomnuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIUC He Oyne ycKIal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he omIoKuTy Wiu ox6MTH HeroBo Myo6nu-
KoBame. PajoBu o6jaBbenn y CA ce He XOHOpapuury.
3a ywranke koju he ce o6jaButu y CA, caMmoM NoHygOM
papga CprickoM apXmnBYy CBU ayTOpH pajia IpeHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yaconmuca — Cprcko me-
KapcKo PyUITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN TeTIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 60/be JOCTYITHOCTH
u Behe IMTHPaHOCTH TIperopydyje ce ayTopuMa Ja pa-
ToBe CBMX 06/IMKa IIpefiajy Ha eHITmeckoM jesnky. Y CA
ce 06jaBipyjy cnepehe KaTeropuje pajoBa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemkha,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-WIaHIMN, CTIMKe
U3 KIMHIYKe MeIUINHE, TPeTIeTHN PajloBU, aKTyelTHe
TeMe, PaJioBY 3a IPAKCY, PafioB) 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHUX CKYIOBA, TMYHU CTaBOBY, HAPYYeHM KOMEHTa-
PY, IMCMa YPEHNUKY, IPUKa3y KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoOBMU,
IpeTXOfIHA ¥ KPaTKa CaoMIITeha, IpyKa3n 60/IecHNKa I
CITydajeBa, BUIeO-4IAHIIM, CTIMKe U3 KIIVHIIKe MeVIHE,
IperefHN PaioBM M aKTyeTHe TeMe, TyOInKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3NKY, a OCTase BPCTe pajioBa ce
MOTy y6IMKOBATH M Ha CPIICKOM je3VKY CaMo 110 OFTyIH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajy TeKcTa
Word, doutom Times New Roman v BeIMYMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIe Ha GopMat A4, a TEKCT KYL]aT ¢
TBOCTPYKMM IIPOPENOM, JIEBVM ITOPaBHAEM U YBIaYeHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acToIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHy JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haka
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogauy o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM OpojeBrMa y
YITIACTVM 3arpagama — Hip. [1, 2], 1 To pefocienoM Kojum
ce 1ojaBIbyjy y TekcTy. CTpaHMIle HyMepyCaTu pefoM y
TOEM JIECHOM YTIIY, TI0YeB Off HACIOBHE CTPaHe.

I1py nmcamy TeKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopucty-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe IeKoBa KOPUCTUTU
UCK/bY4UBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuyKyM HasMBMMA, a UMe U MECTO IPON3-
Bohaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTy KOPYICTe O3HaKe Koje Cy CIIOj CloBa U OpojeBa,
IpeLV3HO HamycaTu 6poj Koji ce jaB/ba y CYyNepCKpUIITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKoO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy HaydHOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMenn Ha kpajy
Tekcra. Takobe, yKOMMKoO je pajj IpeTXOAHO CAOIIITEH Ha
HEKOM CTPYYHOM CaCTaHKY, HABECTY 3BaHI9aH Ha3UB CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, Jja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CAXKETAK).

KIMHMNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBamwa ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILe CPefICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIEAEEM
peny caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske U3jaBy y BUAY IMMCAHOT
HPUCTaHKa NCIIUTUBAHUX 0c06a y CKTay ¢ XelICHHIIKOM
TeKmapanujoM 1 ofo6pembe HaJ/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBabe MOXKe M3BECTH 1 1A je OHO Y CKIIafy ¢
IpaBHMM CTaHAapAuMa. ExcriepiMenTanHa uCTpaknBarma
Ha XyMaHOM MaTepujamy U VICIIUTYBaba BpIIIeHa Ha XIBO-
THaMa Tpeba fia cafipyke U3jaBy eTUIKOT 0f60pa yCTaHO-
Be 11 Tpeba f1a Cy y carlaCHOCTH C TPaBHUM CTaHAApAVMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe MOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu 13jallilbaBajy 0 CBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaIMje 0 Pa3NMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCeTUTHU MHTepHeT-CTpaHnily CBETCKOT yApYKerma
ypenHuKa Megniuuckux yacomyca (World Association of
Medical Editors - WAME; http://www.wame.org) Top Ha-
3uBOM ,,IlonuTuka usjase o cykoby unrepeca®

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBanmudukyjy 3a ayropctso. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/LHO Y Pafly Ha PYKOIUCY
KaKo 61 MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/TOKYTIaH
TEKCT U pe3y/TaTe UsHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MTHOM JONIPMHOCY KOHIIEIIIV)HU paja, Ko-
Oujamy pesynaTaTa WIN aHANIM3U U TyMadewy pe3ynTaTa;
IJIAHMParby PYKOIIMCA VI EeI0BOj KPUTUYKO)j PEBUSU)U
O 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Bamby Bepsyje PyKOIIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpuIoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBaKOT KoayTopa y OKBUpY obpactia Submission Letter.
PuHaHCUpame, CaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaXMBauKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYIM KOjU CY [JOTIPMHENN
u3paju paja, a Koju HUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C ONIMCOM HJIXOBOT
JOTIPMHOCA Pafly, HAPABHO, Y3 NMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Op, 1. janyapa 2019. rofuze cBu py-
KOIIMCH TIOf{BPTaBajy ce MpOBepM Ha IIarujapusam/ay-
tortarujapusaM npexo SClndeks Assistant — Cross Check
(iThenticate). PanoBu kop KojuX ce JOKaXKe IUTarujapusam/
ayrorutarujapusam 6uhe ofoujenn, a ayTopu CaHKIMO-
HIICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHnum pykonmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIPEJIIOT KPaTKOT HAac/lIoBa pajia, ITyHa IMeHa 1 ITpe3ViMeHa
ayTopa (6e3 TuTYyNIa) MHAEKCpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjMMa ayTOPH pajie, MeCTO U IPKaBy
(pemocnmenoM Koju ofiroBapa MHAEKCMPaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u uMejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/ICHIIIjY.

CAJKETAK. Y3 opuruHaaam pafi, IpeTX0oJHO 1 KPaTKoO
CaoTIIITelbe, Iperef IMTepaType, MpUKa3s crydaja (6omec-
HIKa), paJi U3 UCTOpYje MeUIIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3sVK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
TI0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOHO M KPAaTKO CAaoMIITemhe CakeTakK Tpeba la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3yNnTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa IN-
caTy Kao 1oce6aH 1acyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajaxkHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/IM3€e Y HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OMTU IMPEKTHO MOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a na nma cnenehe genose: YBox (y OCen»0j pedeHNIN
HaBecTy b), [Ipukas 6omecHnKa, 3aK/bydak; CerMeHTe
Takobe mucaTu Kao mocebaH IMacyc Kojyu No4nmwe 601mo-
BaHOM peunt. 3a ocTajle TUIIOBE PajoBa Ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnop CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba ma ce moHa-
B/bajy peuy 13 HAC/IOBa, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy KbYIHUX pedun KO-
puctutnt Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMIM JOKYMEHTa IIPUIOKUTH HAC/IOB pajia Ha CpII-
CKOM je3)Ky, IyHa MMeHa I IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHOeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fip>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIY JOKYMEHTA IIPYIIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy IojMoBa 13 cTpaHe IuTeparype Tpeba na
6yzme y [yxXy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IocToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj] y LleJIOCTH Ha
CPIICKOM je3VKY, HOTPeOHO je MpeBecTy HasyBe IIPIIO-
ra (tabena, rpaduKoHa, C/IMKa, CXeMa) YKOIIMKO X VIMA,
LeJIOKYTIHM TEKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKY je3UK.

CTPYKTYPA PAJJA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM cnoByMa (607y). OpUrMHAIHY paji U IPETXOTHO
U KpaTKo caollTee o6aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIENbY ITa-
cyc YBopa), Metone papa, Pesynraru, [Iuckycuja, 3akmpy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy Temy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3ak/bydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPerIefHOT pajia MOpa
Ia HaBefe Oap IeT ayTouuTara (Kao ayTop Uim KoayTop)
panoBa MyOIMKOBaHMX y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT PajioBa TaKohe MyO6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 6onecHKa YnHe: YBOJ,
(LIwp paga HaBeCTH Kao MOCTIeAbY Iacyc YBoga), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTH OpojeBe uctopuja 60-
JIeCTH, HApO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIe Off TIeT ayTopa.

[Tpuore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Te/y TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha filaTu rpuor. Kpajia mosunuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKIX jelUEberba, Off-
HOCHO HasuBe KOju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenune, xao np. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHM1ly IyH TepMuH Tpeba HaBeCTH
TPV IPBOM HaBODemY y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBaty kopuirtheme ckpaheHna y caxxeTky, aiy ako
CY HEOIIXOfIHe, CBaKy cKpaheHNIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMAJTHU BPOJEBIL. V TeKcTy pafa Ha €eHITIECKOM
jesuky, y Tabenmama, Ha TpadVKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe IMUCaTy ca TaukoM (Hip. 12.5
* 3.8), a y TeKCTy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTy y MeTPUYKIM jeAVHNIIaMa (MeTap — m,
kuorpam (rpam) — kg (), matap — ) Wy BUXOBYUM JeJo-
BuMa. Temmeparypy uspaxasarn y cterrennMa Iensujyca
(°C), xomuuHy cyncTaHie y Momuma (mol), a mpurucak
KpBM y MUIMMeTpPVMa XUBKMHOT cTyba (mm Hg). CBe
pesynTare XeMaTONONIKNX, KTMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOJUTHU Y MeTPUUIKOM cHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBVIM PAJTOBA. IlenokynHu pykomuc pajja Koju 4nHe
— HAaCTIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY IIPUIO3M, OFHOCHO MOTIINCH 3a FUX VI JIETeH/Ia
(tabere, cnuke, rpaUMKOHM, CXeMe, LIPTEXI), HACTTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOpa M3HOCHUTH
3a OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnep mreparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CaOIIIITeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMYy, Paji 3a
IPaKCy, eIyKaTVBHY YWIAHAK ¥ pafl 3a pyOpUKY ,,]e3MK Me-
myuse 1o 3000 pedn; pafioBU 3a OCTajie pyOpuKe MOry
yMary Hajsue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HagHacnoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVja IMEHa U CPeiber
CI0Ba CBMX ayTopa pajia (He ¢puama), roguHa uspange. Y
APYTOM Kafipy Mopa OMTU YCHUM/bEH TEKCT pajia y BUAY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jemny ¢ororpadujy kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYKOT 0co6/ba fla ce Ofipuyy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy taberne, cke (¢otorpaduje, up-
TEXU, CXeMe, IpaUKOHM) ¥ BUEO-IPIUIO3NL.

CgBaka Tabena Tpeba fa Oyme cama 1o ceb6u 1ako pas-
ymmpnsa. Hacmos Tpeba oTkyumaTu nsHap taberne, a
objammema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pegocneny HaBobhema y Texcry. Ta-
6erne npTaTH NCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-"Table, y3 neduHuCcarme TayHOT 6POja KOTOHA
U perioa Koju he 4nHNTH MpexXy Taberne. [lecHUM KIMKOM
Ha Muy — nnomohy onnuja Merge Cells u Split Cells -
crajaTit, ogHOCcHO fenty henmuje. Kynatu ponrom Times
New Roman, BemuunHOM cnoBa 12 pt, ¢ jefHOCTPYKUM
mpopenoM i 6e3 yBiaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 00jacHUTH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U JIeTeHAy Ha o0a jesuka. Takobe, y jenny
Tabery, y oKBUpy ucTe henmje, yHeTV 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBU 00/myLy rpaUuKmx IpUIOTra U Kao ,,CIKe™
y CA ce 06jaBibyjy poTorpaduje, ipresxu, cxeMe u rpadmu-
koHM. CIiKe 03HaYaBajy ce apalcKuM 6pojeBuMa ImpeMa
pemocneny HaBobemwa y TekcTy. IIpuMajy ce nCK/byInBO
mururtanse pororpaduje (pHo-6ee nmm y 60ju) peso-
nyuuje Hajmame 300 dpi n dopmara sanuca tiff unn jpg
(mare, MyTHe M CTIMKe JTOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy Uim
HyCy y MoryhHoCTH fia focTaBe guruTanse pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIju
300 dpi v y OpUTHHATHO]j BeIMYMHN. YKOIVKO je paji Heo-
IIXOJTHO WTYCTPOBATH Ca BUIIE CMKa, y pany he ux 6muru
006jaB/beHO HEKOMNMKO, a ocTasie he 6uTu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka ciMka MOpa OUTH
HyMepJCaHa J IMaTy JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6ta mirycTpariyja Buyeo-
-TIpUKa3a y e-U3/amby ¥ 00jaB/beHa y IITAMIIAHOM M3/Ia1bY.
YKONuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMIIaTy y 60ju, anu fofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHn y mpo-
rpamy Excel, na 6u ce Bupierne mpatehe BpefHOCTHI pacio-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB oKyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM OpojeBrMa IIpemMa pefociefly HaBohema y TeKCTY.
Csu nopaiy Ha rpaduKoHy Ky1ajy ce y donty Times New
Roman. Kopumthene ckpahenniie Ha rpadpukony tpeba
06jacHNTH y JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoO]
Bep3Mju YWIaHKa BepoBaTHIje je fja rpadukoH Hehe OuTn
IHITaMIIaH y 60ju1, Te je 6ojbe u3beraBary Kopuinhemwe 60ja
y rpadMKOHMMA, VIV MX KOPUCTUTHU Pa3/IM9NTOr MHTEH3!-
TeTa. YKOJIKO je PyKOIMC Ha CPIICKOM je3MKY, TPUIOXKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesuKa.

IIprexu u cxeMe ce fOCTaBIbajy y jpg wiu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw umm
Adobe Illustrator (mporpamu 3a paj ca BeKTOpPUMa, KpyBa-
Ma). CBU IOfjaLiyt Ha cXxeMH Ky1iajy ce y outy Times New
Roman, Bermmanna cnosa 10 pt. Kopumhene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y TeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je3JKY, IIPVIOXKIUTI Ha3uBe
CxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJM CTBapamy pajia a He MCIYbhaBajy Mepiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e30ehyjy TexHUUKY 1o-
Moh, ToMOR y IMcamy pajia MM PyKOBOJie Ofie/berbeM Koje
o6e36ebhyje omury moppuky. GuHaHCKjCKa 1 MaTepyjaiHa
nomoh, y 06/IMKy CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, JIeKOBa U Ipyro, Tpebda Takobe fa Oyne HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko MpUCTy-
MavHM YnTaoyMa yaconuca. Crora y3 caky pedepeHiry
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenHCTBEHY
HIICKY KapakTepa Koja My je gonerbeHa) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaT pefHIUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oygme fo 50, m 'y
MeTaaHa/usM, Ifie UX je fo3BobeHo 1o 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj LuTHpa-
HUX KIbUTA, ITOI7IaB/ba y KIb/TaMa ¥ IIPEI/IENHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHOTrpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTy YBPCTHUTH Y pedepeHiie, ayTopu
Cy BY>KHM fa uX untupajy. Behnua nurupannux naydunx
YlaHaka He 61 Tpebano fa 6yne ctapuja of et rofu-
Ha. Huje 03Bo/beHO IMTHpabe ancTpaKaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pe3y/ITare KOji Cy MyO/IMKOBaHN
CaMo y BIJIy QIICTPAKTa, HEOIIXOJHO je TO HaBEeCT! ¥ CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Tpe-
Hajy 6MOoMeVIIIMHCKUM YaCOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
mca (http://www.icmje.org), unju dopmat xopucte U.S.
National Library of Medicine n 6a3e HayuyHUX my0nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eNeKTPOHCKOT, Heo0jaB/beHOT I
Ipyror 06jaB/beHOT MaTepujaia) Mory ce mpoHahu Ha uH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAAP/a,
jep je To jemaH of HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX YacOMca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). V3
pyKoIc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje IMy6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe y HEKOM JIPYyIOM YacoIINCy, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIN ¥ OFOOPIIN CBU ayTOPY KOjU UC-
IyHaBajy MepuIa ayTopCTBa, 1 3) KOHTAKT MOJJATKe CBUX
aytopay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseTy ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBae MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpe6by mryctpanuja u objaBbuBarme nHGopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3paji paja.

YIAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PALTY YIIAHKA. [la 61 pap 6uo 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyiHO 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpobuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIa/ly ca WIaHOM
6. Craryra JIpymTsa) ¥ USMMPUTHU HaKHaAy 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefHoj KameHaap-
CKoj TofuHM 00yXBaTa I CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IOCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopH Koju

IIaTe OBY HAKHAJ[y MOTY, YKOJIMKO TO JKeJle, Ia IPUMajy
MITaMIaHO U3Jame Jaconuca. Tpeba HATIOMEHYTH Jja
oBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cplickom apxusy 3a uenoKyiHo 1exapciiso.
O6aBesa mrahamwa HakHaze 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (TIpaBHa MHUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
Jla VICITyHe OBaj yC/IoB ayTopa ((pu3ndkor muia). Y3 pyko-
mc paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PUHY U TIpeTIVIaTy / HaKHaAy 3a 00pajy WIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3/iaBad HeMa eBYIEHI)Y O TOMe.
Yacomuc npuxBara fjoHalyje Of CIIOH30pa KOji CHOCE 160
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICy y MOryhHOCTH Ja M3Mype HAKHAAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPeGHO je YacCONUCy CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

C/TAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paji IOCTaB/bajy ce MCKIbYUMBO eNeKTPOHCKU IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YaCcOMICa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe u ucnpase. [IpuapxaBarmeM yyT-
CTBa 3a IPUIPEMY pajia 3HaTHO he ce cKpaTuTH Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y 4acolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAINTET WIaHAKA U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe fmomaTHe MHpOPMAaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:
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Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all
the necessary information on writing their manuscript
in accordance with the journal’s standards. It is essen-
tial that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For better
availability and citation, authors are encouraged to submit
articles of all types in English. The journal publishes the fol-
lowing article types: editorials, original papers, preliminary
and short communications, case reports, video-articles,
images in clinical medicine, review articles, current top-
ics, articles for practitioners, history of medicine articles,
language of medicine articles, medical ethics (clinical ethics,
publication ethics) and regulatory standards in medicine,
congress and scientific meeting reports, personal view
articles, invited commentaries, letters to the editor, book
reviews, professional news, In memoriam and other articles.
Original papers, case reports, preliminary and short com-
munications, review articles, current topics, video-articles
and images in clinical medicine are published in English
only, while other article types may be published in Serbian
if the Editorial Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The text
should be prepared with margins set to 25 mm and onto
A4 paper size, with double line spacing, aligned left and
the initial lines of all paragraphs indented 10 mm, without
hyphenation. Tabs and successive blank spaces are not to
be used for text alignment; instead, ruler alignment control
tool and Toolbars are suggested. In order to start a new page
within the document, Page Break option should be used
instead of consecutive enters. Only one space follows after
any punctuation mark. If special signs (symbols) are used
in the text, use the Symbol font. References cited in the text
are numbered with Arabic numerals within parenthesis (for
example: [1, 2]), in order of appearance in the text. Pages
are numbered consecutively in the right bottom corner,
beginning from the title page.

When writing text in English, linguistic standard American
English should be observed. Write short and clear sentences.
Generic names should be exclusively used for the names
of drugs. Devices (apparatuses, instruments) are termed

by trade names, while their name and place of production
should be indicated in the brackets. If a letter-number com-
bination is used, the number should be precisely designated
in superscript or subscript (i.e., 99Tc, IL-6, 02, B12, CD8).
If something is commonly written in italics, such as genes
(e.g. BRCAL1), it should be written in this manner in the
paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONEFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis and
interpretation of results; design of manuscript or its critical
review of significant intellectual value; final revision of the
manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contribu-
tion to the paper, with their written consent.



INSTRUCTIONS FOR AUTHORS

PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.
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