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TREATMENT OF ROTATOR CUFF TEARS

TERAPIJA RUPTURE ROTATORNE MANZETNE

Srdan NINKOVIC

The shoulder is the most mobile joint in the human
body, which enables three-dimensional hand motion
in space. Evolutionary changes have led to the adjust-
ment of the shoulder region and it has become a very
mobile and dynamic junction of the arms and torso. A
large number of muscles move the arm in space and
provide strength of movement that is extremely impor-
tant for proper functioning of the shoulder [1].

The rotator cuff of the shoulder joint is the most
important functional structure of the shoulder. It con-
sists of the subscapularis, supraspinatus, infraspina-
tus and teres minor tendons. Its main function is the
dynamic stabilization of the humeral head during
arm movements and the formation of support (hypo-
mochlion) during contractions of the deltoid muscle
of the shoulder. In addition to moving the arm and
stabilizing the shoulder, the attachments of the rota-
tor cuff tendons are also very important for the vas-
cularization of the upper part of the humerus [2].

A rotator cuff injury is a common cause of shoul-
der pain. The structure of the rotator cuff is very
solid. During normal daily activities, approximately
140 to 200 newtonts (N) of force is transmitted
through these tendons. The maximum load that an
undamaged rotator cuff tendon can withstand is 600
to 800 N [3]. The diagnosis of rotator cuff muscle
injuries is made based on medical history data,
clinical examination, analysis of radiographic im-
ages and magnetic resonance imaging [4, 5].

According to epidemiological data, rotator cuff in-
juries account for 9% to as much as 39% of soft tissue
shoulder lesions in the population older than 40 years
[6]. The incidence of rotator cuff rupture in people over
50 is thought to be 50% and even 80% after the age of
80, but epidemiological data show that less than 40%
of patients with shoulder pain after the age of 70 seek
medical attention [2]. The mechanism of rupture is in
most cases a combination of recurrent microinjuries
and poor tendon nutrition, but may also be a conse-

quence of high-intensity force or the use of corticoster-
oids [1]. The supraspinatus tendon is most commonly
affected. Namdari and Green [7] reported 62% of iso-
lated supraspinatus injuries, studying range of motion
in 345 operated injuries, and in other studies, this mus-
cle is also the most common site of injury [8—10].

Non-operative treatment of patients with chron-
ic rotator cuff injury is recommended in patients
whose painful component is marked and the weak-
ness of the arm is not dramatic and progressive. If
no significant improvement is found after 3 to 6
months of physical treatment, surgical treatment is
suggested [11]. Basset and Cofield [12] found that
the optimal time for the management of rotator cuff
tendon complete rupture is up to three weeks from
acute injury. In cases when the weakness is marked
or progressive, it is necessary to decide faster on
surgical treatment, because surgical reinsertion
should be performed before the tendon is retracted,
its tissue lost and the muscle volume reduced.

Figure 1. Mobilized supraspinatus muscle tendon with
supported sutures (open repair)

Slika 1. Mobilisana tetiva nadgrebenog misica podrznim
savovima (otvorena tehnika)
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Figure 2. Arthroscopic image after rotator cuff muscles
repair

Slika 2. Artroskopski snimak nakon reparacije misica
rotatorne manzetne

The rotator cuff management technique was first
described by Codman in 1911 [13]. Neer perfected the
existing open technique in 1972, and established the
principles of modern rotator cuff injuries treatment
[14]. Since then, according to Murray [15] et al., the
number of patients satisfied with the results of surgical
treatment has ranged from 70% to 95%. Today, rotator
cuff tendon repair is done with a minimally invasive
approach (Figure 1) or using arthroscopic techniques
(Figure 2). The next step in treatment was made by
using arthroscopy, providing greater visibility during
surgery and reduced incidence of certain complica-
tions, as well as simultaneous surgical treatment of
other associated shoulder injuries. However, there are
many published papers stating that there are no dif-
ferences in postoperative results [16—18].

The traumatic rotator cuff injuries are often unrec-
ognized at the first clinical examination by physicians,
due to poor physical findings. Patients in whom shoul-
der fractures or dislocations have been ruled out based
on radiography are often referred for physical treat-
ment, without further diagnosis. A study conducted
by Sorensen [19] and co-workers in Danish emergen-
cy centers investigated whether rotator cuff injuries
remained unrecognized by doctors. It has established
that most patients were discharged from hospital and
referred for physical treatment, although additional

Ninkovié¢ S. Treatment of Rotator Cuff Tears

diagnostics revealed a rotator cuff injury. The research
has shown that special care should be paid in cases
when there are no clear clinical signs of tendon rupture
and that early diagnosis must be improved. A long
period from injury to diagnosis and surgery is one of
the negative factors that reduces the possibility of re-
storing the range of motion to the range prior the in-
jury. Retraction of the tendon towards the muscular
body increases over time, which makes successful
repair impossible. Mayer [20] and co-workers pointed
out that the muscle is reduced first, and then the length
of the injured tendon is shortened. These pathogenic
mechanisms lead to a decrease in range of motion and
strength in the shoulder after surgical treatment. Nam-
dari and Green [7] confirmed that in chronic injuries,
damage to the subscapularis tendon and the long bi-
ceps tendon reduce the range of motion of external
shoulder rotation.

The study of Mansat [21] included 2,948 operated
shoulders and the most common postoperative com-
plications were adhesive capsulitis (“frozen shoulder’)
and deep infection that were found in 10.5% of cases.

Today, it is a fact that rotator cuff surgery yields
better and better results. About 75,000 of these pro-
cedures are performed annually in the United States.
At the Clinic of Orthopedic Surgery and Traumatol-
ogy of the Clinical Center of Vojvodina in Novi Sad,
the treatment of these injuries has been performed
since 2006. Several studies have found that after re-
pair of the rotator cuff injuries, shoulder function is
significantly improved, but that there is a slight de-
crease in the range of motion and strength compared
to the opposite healthy shoulder [5, 23, 24]. Despite
this discrepancy, the fact that 95% of patients can
perform all activities of daily living and that 95% of
patients are satisfied with the results of surgical treat-
ment, indicates that the results are very good [24].

Surgical treatment of a rotator cuff injury is reli-
able, time-tested and gives good clinical results, es-
pecially in patients operated in the first three weeks
after the injury, without associated bone lesions.
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Summary

Introduction. Hand osteoarthritis is a joint degenerative dis-
ease characterized by hand deformities affecting the hand
strength and function, leading to greater disability and in-
creased healthcare utilization. The objective of this study was
to estimate the impact of different risk factors on the incidence
of hand osteoarthritis. Material and Methods. The study was
a prospective cross-sectional study conducted at the Special
Hospital for Rheumatic Diseases Novi Sad, Serbia, during a
one year period (2017 - 2018). It included 100 postmenopausal
women aged 60 to 70 years presenting with pain in the hands >
3 according to the visual analogue scale. All respondents were
divided into two groups, according to radiographic findings
graded using the Kellgren-Lawrence scale. Risk factors respon-
sible for the development of hand osteoarthritis were examined
and the research procedure included medical history data,
physical examination of the hand joints, anthropometric meas-
urements, and laboratory tests. Statistical processing and anal-
ysis was performed using Statistical Package for the Social
Sciences ver. 25. Results. Statistically significant differences
were found between the two groups in relation to positive fam-
ily history of degenerative changes in the hand joints (p =
0.000), as well as in relation to metabolic syndrome (p = 0.001).
Conclusion. A positive family history of degenerative changes
of the hands and presence of metabolic syndrome are significant
risk factors for the development of hand osteoarthritis.
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Introduction

Osteoarthritis (OA) is the most predominant de-
generative joint disease [1]. It is characterized by
chronic musculoskeletal pain which is related to

Sazetak

Uvod. Osteoartroza Sake predstavlja degenerativnu bolest zglo-
bova za koju su karakteristi¢ni deformiteti Sake koji uticu na
snagu i funkciju Sake, a koji vode vecoj invalidnosti, te povecanju
ucestalosti koris¢enja zdravstvene zastite. Cilj rada je procena
uticaja razli¢itih faktora rizika na pojavu osteoartroze Sake. Ma-
terijal i metode. Istrazivanje je sprovedeno u vidu prospektivne
studije preseka u Specijalnoj bolnici za reumatske bolesti u
Novom Sadu, Srbija, u periodu od jedne godine (2017-2018).
Studija je obuhvatila 100 Zena u menopauzi starosti od 60 do 70
godina, koje su imale bolove u Sakama > 3 oznaceno prema vi-
zuelnoj analognoj skali. Ispitanice su bile podeljene u dve grupe
u odnosu na radiografski nalaz na $akama prema Kelgren-Lor-
encovoj skali (Kellgren-Lawrence). Ispitivani su faktori rizika
koji bi mogli biti odgovorni za nastanak osteoartroze Sake, a
istrazivacki postupak je ukljucivao dobijanje anamnestickih po-
dataka, fizikalni pregled zglobova Sake, antropometrijska mer-
enja i laboratorijske analize. Statisticka obrada i analiza uradena
je u statistickom paketu SPSS ver. 25. Rezultati. Statisticki
znacajna razlika je primec¢ena izmedu dve grupe u odnosu na pos-
tojanje pozitivne porodi¢ne anamneze o strukturnim promenama
na zglobovima Saka (p = 0,000) kao i u odnosu na postojanje
metabolickog sindroma (p = 0,001). Zakljuéak. Pozitivna
porodi¢na anamneza o strukturnim promenama na Sakama i
prisustvo metabolickog sindroma predstavljaju znacajan faktor
rizika za nastanak osteoartroze Sake.

Kljucne reci: osteoartritis; zglobovi ruke; Saka; metakarpus; faktori
rizika; menopauza; postmenopauza; zensko

physical disability and dysfunction [2]. The most
common form of arthritis is OA, and its prevalence
has been increasing in the United States probably due
to population aging and more frequent obesity. Risk
factors for OA include factors at the joint level in terms
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Abbreviations

OA — osteoarthritis

BMI — body mass index
MetS  — metabolic syndrome

of joint loading, and factors at the personal level such
as — age, sex, obesity and genetic factors [3]. Risk
factors for OA include biomechanical and systemic
factors and they are not fully understood, which means
harmful health behaviour may possibly contribute to
OA affecting joint tissues [4]. One of the most frequent
locations affected by OA 1s the hand [5]. Human hand
is the evolutionary culmination in the development of
all living beings [6]. It is composed of numerous bones
and muscles and its complex structure allows hetero-
geneous functions and daily activities [7]. Hand OA
1s characterized by deformities which affect hand
strength and function, leading to greater disability and
increased health care utilization [S]. Hand OA is as-
sociated with hand pain, stiffness, loss of mobility
which all lead to a reduction in quality of life [§]. A
longitudinal study conducted in several European
countries within the European project on OA that in-
cluded individuals aged 65 - 85 years, indicated that
the overall prevalence of clinical OA at any site was
30.4% and 16.3% had hand OA [9]. The proportion of
the population who will develop symptomatic hand
OA is defined as a lifetime risk. This risk was esti-
mated from models using generalized estimating
equations and had included the development of symp-
tomatic hand OA in at least one hand by the age of 85
years. The lifetime risk of symptomatic hand OA was
39.8% and it was particularly high among women. It
was estimated that 1 in 2 women will develop symp-
tomatic hand OA by the age 85 years, compared to 1
in 4 men [5]. Considering there is no disease-modify-
ing drug for OA, it is important to reduce the risk for
developing hand OA by decreasing modifiable risk
factors [2]. The OA is related to an extremely high
economic burden and indirect costs for OA are also
high which is caused by both work-related losses and
home care cost [10]. Regarding all the above men-
tioned, our study aimed to estimate the impact of dif-
ferent risk factors on the incidence of hand OA.

Material and Methods

A prospective cross-sectional study was conducted
at the Special Hospital for Rheumatic Diseases Novi
Sad, Serbia, during a one year period (2017 — 2018).
The Research was approved by the Ethics Committee
of the Special Hospital for Rheumatic Diseases Novi
Sad and the Ethics Committee of the Faculty of Med-
icine Novi Sad, Serbia. First, all respondents signed
informed consent forms to take part in the study. The
research included 100 postmenopausal women who
met the inclusion criteria: age from 60 to 70 years,
hand pain > 3 according to the visual analogue scale
[11]. All respondents were divided into two groups,
according to radiographic findings of hands which
were in line with Kellgren—Lawrence scale [12, 13].
The study group included respondents with radio-

graphic progression on their hand joints classified as
IT — IV grade, while the control group included re-
spondents with 0 and I grade according to the Kell-
gren—Lawrence scale. The exclusion criteria were as
follows: inflammatory rheumatic disease, tenosyno-
vitis of the hand and carpal tunnel, previous hand
surgery, use of corticosteroid therapy and physical
therapy 3 months before enrollment into the study.
Research procedure: obtaining medical history
data, physical examination of the hand joints, anthro-
pometric measurements — body height (cm), body
weight (kg), calculation of the body mass index (BMI)
(kg/m?), waist circumference measurement with a tape
measure (cm), blood pressure measurement with a
sphygmomanometer (mmHg), laboratory tests — gly-
cemia (mmol/l), cholesterol (mmol/1), high-density
lipoprotein cholesterol (mmol/l) and triglycerides
(mmol/l) — which were measured in the morning, on
an empty stomach. The components of the metabolic
syndrome (MetS) were determined according to the
clinical definition of the MetS by National Choles-
terol Education Program — Adult Treatment Panel I11
(NCEP-ATPII) [14]. All respondents were examined
for potential risk factors that may be responsible for
hand OA: occupation (work that requires repeated
finger movements, lifting and carrying heavy loads
- strong grips, work that requires precise grip and work
in administration), BMI, cigarette smoking, alcohol
consumption, physical activity, time of onset of men-
opause (entering menopause before and after the age
of 45), duration of menopause, fractures or minor
trauma, family history of fractures, family history of
structural changes in the hands and diagnosed MetS.
Numerical variables were analyzed by arithmetic
mean and standard deviation, while categorical vari-
ables were analyzed by frequencies and percentages.
Chi-square test and Student’s t-test were used for test-
ing differences. The univariate logistic regression was
performed first to distinguish the predictors of hand
OA. The hand OA was used as a dependent variable
coded as a dummy variable. Categorical independent
variables have undergone some categorization, to bet-
ter define reference categories. Before conducting the
logistic regression, multicollinearity of the dependent
variables was examined. Multicollinearity was inves-
tigated to provide stable and precise regression coef-
ficients. Tolerance level and variance inflation factor
(VIF) were used as indicators of multicollinearity. The
univariate binary and multivariate models were used
to determine the risk factors for hand OA. The Odds
ratio was used in the interpretation of the results
combined with the 95% confidence interval. The
multivariate model was conducted by the forward
method. Statistical processing and analysis were per-
formed in the statistical package SPSS ver. 25.

Results

The research included 100 subjects, postmeno-
pausal women, 60 in the study and 40 in the control
group. A comparison was made between the 2
groups in relation to potential risk factors for hand
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Table 1. Demographic characteristics of patients
Tabela 1. Demografske karakteristike pacijenta

Study group Control group p  All respondents
Eksperimentalna  Kontrolna Svi ispitanici
grupa (n = 60) grupa (n =40) (n=100)

Occupation, n (%)/Zanimanje, n (%)

Lifting and carrying heavy loads, strong grips

Dizanje i nosenje teskog tereta, snazni hvatovi 17 (28.3%) 14(35.0%) 31 (31.0%)
Motk s epsted g movemens s 300 006 14140%
Ra kofs asovts procion: ot 1a83%)  260%) 13 (13.0%
Work in administration/Rad u administraciji 21 (35.1%) 21 (52.5%) 42 (42.0%)
BMI, n (%)/ITM, n (%)

Underweight/Pothranjenost (< 18,5) 1 (1.7%) 1 (2.5%) 2 (2.0%)
Normalveigh (529 Taimg wase 0m 1w
Prekomemna uhranencs | gojaznost (23 1 vise) 52867%) 29 (725%) 81 (81.0%)
Smoking status, n (%)/Pusacki status, n (%)

Smoker/Pusac 9 (15.00%) 5 (12.50%) 0307 14 (14.00%)
Ex-smoker/Bivsi pusac 12 (20.00%) 4 (10.00%) 16 (16.00%)
Non smoker/Nepusac 39 (65.00%) 31 (77.50%) 70 (70.00%)
Alcohol consumption, n (%)/Konzumiranje alkohola, n (%)

Yes/Da 0 (0%) 1(2.50%) 0.218% 1 (1.00%)
No/Ne 60 (100%) 39 (97.50%) 99 (99.00%)
Physical activity, n (%)/Fizicka aktivnost, n (%)

Low/Niska 32 (53.30%) 24 (60.00%) 0.511* 56 (56.00%)
Moderate/Umerena 28 (46.70%) 16 (40.00%) 44 (44.00%)
Time of menopause onset, n (%)/Vreme ulaska u menopauzu, n (%)

Before the age of 45/Pre 45. godine 10 (16.7%) 10 (25.0%) 0.307* 20 (20.0%)
After the age of 45/Nakon 45. godine 50 (83.3%) 30 (75.0%) 80 (80.0%)
%‘Zi‘;j";ygigﬁ;ﬁiﬁj Ny 5P 1624562 1794574 0,147° 1694570
Fractures to minor trauma, n (%)/Prelomi i male trume, n (%)

Yes/Da 12 (20.0%) 10 (25.0%) 0.383* 22 (22.0%)
No/Ne 48 (80.0%) 30 (75.0%) 78 (78.0%)
Family history of fractures among relatives, n (%)

Porodicna anamneza o prelomima kod srodnika, n (%) .

Yes/Da 17083%)  9(22.5%) 21" 26 (26.0%)
No/Ne 43 (71.7%) 31 (77.5%) 74 (74.0%)
Family history of structural changes in the hand joints, n (%)

Porodicna anamneza o strukturnim promenama na zglobovima Saka, n (%) .

Yes/Da 49 817%)  8200%) 000555700
No/Ne 11 (18.3%) 32 (80.0%) 43 (43.0%)
Metabolic syndrome, n (%)/Metabolicki sindrom, n (%)

Yes/Da 49 (81.7%) 20 (50.0%) 0.001* 69 (69.0%)
No/Ne 11 (18.3%) 20 (50.0%) 31 (31.0%)

Legend: "*y2 — Chi-square test; ®Student’s t-test; p — statistical significance
Legenda: “y2 — Hi-kvadrat test; *Studentov t-test; p — statisticka znacajnost, ITM - indeks telesne mase

OA. No statistically significant difference was found
between the study and control group (p > 0.05) in
relation to the previous occupation, including lifting

and carrying heavy loads and strong grips, work that
requires repeated finger movements, work that re-
quires precise grip and work in administration. Most
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Table 2. Prediction of hand osteoarthritis using univariate logistic regression
Tabela 2. Predikcija osteoartroze Sake, univarijantna logisticka regresija

Wald p OR  95% Confidence Cox &

interval/95%  Snell
Interval R?
pouzdanosti
Lower Upper
limit  limit
Donja Gornja
granica granica
Occupation - Work that requires repeated finger movements 6.698 0082
Zanimanje - Rad koji zahteva ponavljane pokrete prstiju ’ ’
Lifting and carrying heavy loads, strong grips (1)
Dizanje i noSenje teSkog tereta, snazni hvatovi (1) 2.203 0138 0.331 0.077 1425 0.077
Work that requires precise grip (2)
Rad koji zahteva precizni hvat (2) 0.162 0.687 1.500 0.208 10.807
Work in administration (3)/Rad u administraciji (3) 3250 0.071 0.273 0.066 1.120
BMI - Normal weight/ITM - Normalna uhranjenost 3.067 0.216
Underweight (1)/Pothranjenost (1) 0.057 0.812 1429 0.076 26.895 0.031
Overweight and obesity (2)/Prekomerna uhranjenost i gojaznost (2) 2983 0.084 2.562 0.881  7.448
Smoking status/Pusacki status 1.761 0.184 1.855 0.745 4.618 0.018
Physical activity/Fizicka aktivnost 0432 0.511 0762 0.339 1.714 0.004
Time of menopause onset (years)
Vreme ulaska u menopauzu (godine) 1.030 0.310 0.600 0.224 1.609 0.010
Duration of menopause/7rajanje menopauze 2.089 0.148 0948 0.882 1.019 0.021
Fractures to minor trauma/Prelomi i male traume 0.348 0.555 0.750 0.289 1949 0.003
Family history of fractures among relatives
Porodicna anamneza o prelomima kod bliskih srodnika 0423 0515 1362 0537 3454 0.004
Family history of structural changes in the hand joints
Porodicna anamneza o strukturnim promenama na zglobovima Saka 31.004 0.000 17.818 6465 49109 0.326
Metabolic syndrome/Metabolicki sindrom 10.561 0.001 4.45 1.809 10.967 0.106

Legend: The variable alcohol consumption was excluded from the regression model, due to the small number of respondents by category (N = 1)

Legenda: Varijabla konzumiranja alkohola iskljucena je iz regresionog modela, zbog malog broja ispitanika po kategorijama (N=1), ITM

- indeks telesne mase

p — statistical significance; OR — odds ratio/p — statisticka znacajnost, OR — kolic¢nik Sansi

of the examinees from both groups were overweight
(81%), but no statistically significant difference was
observed between the groups comparing the BMI.
Most of the respondents were non-smokers (70%),
while the percentage of smokers and ex-smokers was
similar (14% vs. 16%) and no statistically significant
difference was found between groups in relation to
smoking status. Almost all participants reported that
they did not consume alcohol (99%) and there was no
statistically significant difference between the groups.
Likewise, there was no statistically significant differ-
ence (p > 0.05) between the groups in relation to low
and moderate levels of physical activity. In most re-
spondents, menopause occurred after the age of 45
years (80%), and the average duration of menopause
in the study group was 16.2 + 5.62 years, while in the
control group it was 17.9 + 5.74. There was no statis-
tically significant difference between the groups ei-
ther in relation to the time of onset of menopause or
the duration of menopause. Similarly, there was no
statistically significant difference between two groups

with regard to the existence of fractures to minor
trauma or positive family history of fractures among
relatives. Statistically significant differences were
observed between two groups in relation to positive
family history of structural changes in the hand joints
(p = 0.000), as well as in relation to the existence of
MetS (p = 0.001) (Table 1). First, a binary logistic
regression was performed, and then, in order to ex-
plain the existence of hand OA, the contribution of
each individual variable was evaluated. As statisti-
cally significant predictors for hand OA, using uni-
variate regression analysis, the following were distin-
guished: family history of structural changes in the
hand joints (Wald = 31.00, p = 0.000) and MetS (Wald
=10.56, p = 0.001). Individuals with a positive fam-
ily history of structural changes in the hand had a 17
times higher chance of developing OA of the hand
than women with a negative family history (OR:
17.81; 95% CI (6.46 — 49.10)). This variable alone ex-
plained 32% of the variance of the dependent variable.
Individuals with MetS had a 4 times higher chance of
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Table 3. Prediction of hand osteoarthritis using multivariate logistic regression
Tabela 3. Predikcija osteoartroze sake, multivarijantna logisticka regresija

Wald p OR  95% Confidence interval

95% Interval pouzdanosti
Lower limit  Upper limit
Donja grani- Gornja grani-
ca ca

Family history of structural changes in the hand joints

Step 1 Porodicna anamneza o strukturnim promenama na 31.004 0.000 17.818 6.465 49.109
Korak 1zglobovima Saka

Constant/Konstanta 9.334 0.002 0.344

Family history of structural changes in the hand joints

Porodi¢na anamneza o strukturnim promenama na 26.620 0.000 15.288 5.426 43.078
Step 2 zglobovima Saka
Korak 2\ rotabolic syndrome/Metabolicki sindrom 3.936 0.047 3.046  1.014 9.156

Constant/Konstanta

11.151 0.001 0.176

hand OA than subjects who did not have MetS (OR:
4.45; 95% CI (1.80 - 10.96)). This variable alone ex-
plained 10% of the variance of the dependent variable
(Table 2). When both variables are observed together
a final regression is obtained - individuals with a
positive family history are 15 times more likely to have
hand OA than those without a positive family history,
and subjects with MetS are 3 times more likely to have
hand OA than those without MetS (Table 3).

Discussion

The aim of this study was to compare the associa-
tion between different risk factors for radiographic
hand OA. We found no statistically significant cor-
relation between radiographic hand OA and potential
risk factors which include earlier occupation, BMI,
smoking, alcohol consumption, physical activity, and
time of onset of menopause, duration of menopause,
fractures to minor trauma or family history of frac-
tures. The studies that have researched hand OA
mostly analyzed occupation-related data for men and
women combined. Currently, there are no standard-
ized criteria for assessing the connection between
work exposures and OA, which shows that highly di-
verse criteria were used in the studies. Some of the
studies reported strong and moderate evidence for a
lack of association among several activities and in-
creased risk of hand OA [15—17] which is in line with
our results. Meta-analysis conducted by Hammer et
al. provided limited evidence that work activities re-
quired repeated and/or sustained pinch grip may in-
crease the risk of the wrist or finger OA. However, the
included studies were mostly cross-sectional, and there
is a lack of prospective cohort studies [18]. In our re-
search, we found no association between hand OA and
overweight which is in line with the Norwegian study
on obesity and hand OA [2, 19]. A different result was
reported by O’ Neil et al. who found that increased
BMI is moderately associated with the progression of
hand OA. They suggested that overweight/obesity may
also increase the risk of progression of OA through
systematic factors [20]. There are different definitions

of OA, so that may cause different results. Considering
the known connection between obesity and pain, it is
more likely that there is an association between obes-
ity and clinical OA definitions, than with radiograph-
ic definitions [2]. There have been different studies
which have shown opposite results about the effect of
smoking on hand OA. While some studies reported a
protective role of smoking on OA, others reported an
association between smoking and increased risk for
cartilage loss [21]. We found no evidence for the as-
sociation between cigarette smoking and hand OA,
comparing smokers, ex-smokers and nonsmokers.
Haugen et al. reported less severe hand OA in smokers
as compared to never smokers in cross-sectional anal-
yses, whereas longitudinal analyses did not confirm
the inverse association [2]. Meta-analysis conducted
a few years ago concluded that the protective role of
smoking in OA development is likely to be false [21].
We did not find a statistically significant difference in
the prevalence of hand OA between women who con-
sumed alcohol and those who did not. It was estab-
lished that ultrasound detected inflammation on a joint
level could predict radiographic progression on that
joint [22], hence, synovitis presents the risk factor for
radiographic progression of OA [23]. The result of the
musculoskeletal pain in Ullensaker study analysis had
shown that moderate frequency of alcohol consump-
tion was associated with prevalent ultrasound detect-
ed synovitis. Hougen et al. reported that moderate
alcohol consumption was associated with prevalent
hand OA [2]. We must emphasize that the participants
in our study were divided into two groups depending
on whether they consumed alcohol or not, and they
were not classified according to the amount of alcohol
they consumed. On the other hand, we cannot exclude
the fact that some of the participants did not want
to report consuming alcohol. It could be the cause of
different results. In this study, we also compared pa-
tients with low and moderate physical activity, and
there was no statistically significant difference be-
tween groups. Studies conducted in the general pop-
ulation have shown that a moderate level of physical
activity is not associated with OA [3], but research
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has mostly been conducted on the knee joint. The
explanation of the increased risk for developing OA
among women after menopause has been a challenge
for researchers for years [24]. We did not find a sta-
tistically significant difference either in relation to the
time of onset of menopause or the duration of meno-
pause between the 2 groups. The results of different
studies are contradictory. One Australian study sug-
gests that a later age at menopause and longer dura-
tion of the interval between menarche and menopause
are associated with more severe distal interphalan-
geal OA, stating that estrogen in the early course of
the disease can lead to the development of severe form
of OA either symptomatic or radiographic [25]. On
the other hand, studies which examined the associa-
tion between estrogen replacement therapy and hand
OA showed different results. One study showed that
those who do not take hormone therapy are at higher
risk to develop hand OA [26], while another study
[27] found no association between hormone replace-
ment therapy and hand OA [24]. The effects of estro-
gen on the joint level are still not clear enough and
future research in this area is required [28]. One Rot-
terdam study reported that individuals with vertebral
fractures had a 74% increased risk of developing ra-
diographic hand OA, and to the contrary, non-verte-
bral fractures were not associated with the incidence
of progression of hand OA [29]. Another result was
in line with the result of our study which is likely due
to the fact we did not separate the study participants
by the location of the previous fracture. The men-
tioned study suggests, as one of the explanations for
a different result in two groups, the fact that indi-
viduals with a prevalent vertebral fracture are more
dependent on the use of walking aid which increases
the risk of hand OA [29]. Our results did not show an
association between family history of fractures and
the prevalence of hand OA. In their study, Bergin et
al. mentioned the possibility of a heritable bone char-
acteristic which affects both vertebral fracture risk
and frequency of hand OA [29]. As statistically sig-
nificant predictors, family history of structural chang-
es in the hands and MetS were distinguished. Ge-
netic factors have a significant role in the development
of OA, and heritability of hand OA is more than 60%
[10, 30]. The results of our study showed that patients
who have a positive family history of structural
changes in the hands have a 15 times higher chance
of hand OA compared to patients with a negative fam-
ily history. When it comes to MetS as a predictor of

hand OA, there are also disagreements in the foreign
research reports. Two Dutch studies which had ex-
amined the association between MetS and hand OA
reported higher prevalence of MetS among individu-
als with hand OA [31, 32]. The first showed that over-
weight persons with diabetes and hypertension had a
significantly higher risk of radiographic hand OA,
pointing to the metabolic component in the etiology
of OA [31]. Our study showed that individuals with
MetS had a 3 times higher chance for hand OA com-
pared to subjects without MetS. On the other hand,
Marshall et al. established that metabolic risk factors
were not associated with higher incidence or progres-
sion of hand OA over 7 years, whether observed to-
gether or separately [33]. This contradiction could be
explained by different study methodologies, and the
use of different definitions of MetS. The last-men-
tioned study included the following metabolic factors:
BMI, hypertension, dyslipidemia, and diabetes [33],
while in our study we used the clinical definition
mentioned in the methodology of these study [14].
However, they have used BMI which is defined on
height and weight, so there is no information about
the distribution of adipose tissue, whilst we used data
relating to waist circumference. One Dutch study re-
ported an association between visceral fat and hand
OA in men. It has been suggested that visceral fat
secretes bioactive cytokines which likely act locally
in joint tissues [34]. Furthermore, we did not con-
sider the influence of individual metabolic factors, so
the two studies cannot be compared in that segment.
Although intrinsic factors, such as genetic, increase
the risk for hand OA, MetS also has a significant role
as a modifiable factor which indicates a notable po-
tential for prevention [35]. This original scientific
paper is part of a doctoral dissertation: The link be-
tween hand functionality in osteoarthritis and bone
density in postmenopausal women as measured by
central dual-energy X-ray a absorptiometry.

Conclusion

A positive family history of structural changes in
the hand is the most significant risk factor for the
development of hand osteoarthritis. Likewise, meta-
bolic syndrome presents another important predictor
of hand osteoarthritis. Considering the contradictory
results of previous studies in relation to other poten-
tial predictors, future longitudinal studies are needed.
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Summary

Introduction. Recent studies point to the importance of interleukin-33
in the pathogenesis of allergic respiratory diseases. The relationship
of interleukin-33 and certain allergic respiratory diseases as well as
their characteristics is not fully elucidated. The basic aim of this re-
search was to determine interleukin-33 serum levels in children with
allergic asthma and allergic rhinitis, as well as to examine the relation-
ship between obtained interleukin-33 levels and individual clinical
characteristics of these patients. Material and Methods. Serum in-
terleukin-33 levels were measured in a total of 91 children. The study
group included 39 children with both allergic asthma and allergic
rhinitis, and also 22 children with allergic asthma without allergic
rhinitis. The control group included 30 healthy children. Results. Se-
rum levels of interleukin-33 in children with both allergic asthma and
allergic rhinitis were significantly higher compared to those in children
with allergic asthma only (3*= 7.01; p= 0.008; p < 0.01). Both groups
of patients had significantly higher interleukin-33 serum levels com-
pared to healthy children (3> =7.01; p=0.008; p < 0.01). The correlation
between serum interleukin-33 levels and allergic asthma severity was
statistically significant (rs = 0.289; p = 0.024; p < 0.05). Conclusion.
Serum levels of interleukin-33 were significantly higher in children
with allergic respiratory diseases compared to healthy examinees.
Significantly higher levels of serum interleukin-33 levels were found
in children with both allergic asthma and allergic rhinitis, compared
to children with allergic asthma only. Patients with higher inter-
leukin-33 serum levels also had a more severe type of allergic asthma.
Key words: Interleukin-33; Respiratory Tract Diseases; Inter-
leukins; Allergens; Respiratory Hypersensitivity; Child; Rhin-
itis, Allergic; Asthma; Hypersensitivity, Immediate

Introduction

Allergic asthma (AA) is a chronic inflamma-
tory lung disease. The disease is characterized by
reversible airway obstructions and bronchial hyper-
activity induced by direct and indirect stimuli [1].

Allergic asthma is the most common chronic in-
flammatory disease in children and adolescents. The

Sazetak

Uvod. Dosadasnja ispitivanja isti¢u znacaj interleukina-33 u patoge-
nezi alergijskih bolesti disajnih puteva. Odnos interleukina-33 i poje-
dinih alergijskih bolesti disajnih puteva kao i njihovih karakteristika
nije dovoljno preciziran. Osnovni cilj ovog istrazivanja bio je odredi-
ti vrednosti interleukina-33 u serumu kod dece sa alergijskom astmom
i alergijskim rinitisom kao i ispitati odnos dobijenih vrednosti inter-
leukina-33 sa pojedinim klini¢kim karakteristikama ovih pacijenata.
Materijal i metode. [zmerene su serumske vrednosti interleukina-33
kod ukupno 91 deteta. Ispitivanu grupu ¢inilo je 39 dece sa alergijskom
astmom 1 alergijskim rinitisom i 22 deteta koja su imala alergijsku
astmu bez alergijskog rinitisa. Kontrolnu grupu ¢inilo je 30 zdrave
dece. Rezultati. Deca koja su imala alergijsku astmu udruzenu sa
alergijskim rinitisom, vrednosti interleukina-33 u serumu bile su si-
gnifikantno vece u odnosu na decu koja su imala alergijsku astmu bez
alergijskog rinitisa (32 = 7,01; p = 0,008; p < 0,01). Obe grupe pacije-
nata su imale signifikantno ve¢e vrednosti interleukina-33 u serumu
u odnosu na zdravu decu (32 = 7,01; p = 0,008; p < 0,01). Korelacija
izmedu nivoa interleukina-33 u serumu i tezine alergijske astme je
statisticki znacajna (rs = 0,289; p = 0,024; p < 0,05). Zakljucak. Se-
rumske vrednosti interleukina-33 su znacajno vece kod dece sa aler-
gijskim bolestima disajnih puteva u odnosu na zdrave ispitanike. Zna-
¢ajno vise vrednosti interleukina-33 u serumu imaju deca sa alergijskom
astmom 1 alergijskim rinitisom u odnosu na decu sa alergijskom as-
tmom bez alergijskog rinitisa. Pacijenti koji su imali vi$e vrednosti
interleukina-33 u serumu imali su i teZi oblik alergijske astme.
Kljuéne reci: interleukin-33; oboljenja respiratornog sistema; inter-
leukini; alergeni; respiratorna hiperosetljivost; dete; alergijski
rinitis; astma; atopijska hiperosetljivost

incidence of AA has been increasing over time. The
last estimate indicates that 334 million people suffer
from AA worldwide [2].

Respiratory tract inflammation in AA happens
due to the development of complex immunopatho-
genic mechanisms which lead to infiltration and ac-
tivation of inflammatory cells and release of potent
mediators. In most cases, inflammation in AA is the

zastititu dece i omladine Vojvodine, 21000 Novi Sad, Hajduk Veljkova 10, E-mail: borko.milanovic@mf.uns.ac.rs



Med Pregl 2020; LXXIII (3-4): 88-93. Novi Sad: mart-april. 89

Abbreviations

IL-33  —interleukin-33

AA — allergic asthma

AR — allergic rhinitis

Th2 — T helper 2 lymphocytes

CD4+  —cluster of differentiation 4 +

GINA - Global Initiative for Asthma

SABA  —short-acting beta agonist

BMI —body mass index

ATS — American Thoracic Society

ARIA  — Allergic Rhinitis and its Impact on Asthma
ELISA - enzyme linked immunosorbent assay

consequence of type 2 T helper cells (Th2) activation,
while mechanisms of “non-Th2” mediated inflam-
mation are still poorly defined [3].

Interleukin-33 (IL-33) is a relatively new member
of cytokine interleukin 1 family. Research studies
published so far showed that IL-33 appears to have
proinflammatory, anti-inflammatory and protective
function in different diseases. Determination of 1L-33
function in certain inflammatory diseases has been
the subject of numerous ongoing researches [4—7]. The
IL-33 has a significant role in the differentiation of
naive cluster of differentiation 4 (CD4) + T cells into
Th2 cells which cause activation of eosinophils and
other inflammatory cells by complex cytokine- and
cell-mediated interaction, thereby significantly im-
pacting allergic inflammation in AA and allergic
thinitis (AR) [8]. Previous studies showed that there
was a higher level of serum IL-33 in patients with AA
compared to healthy examinees [9—11]. The relation-
ship between serum IL-33 level and certain clinical
characteristics of allergic respiratory diseases is not
specified enough, especially in children. The basic
aim of this research was to determine serum IL-33
levels in children with AA and AR, as well as to ex-
amine the relationship between obtained IL-33 levels
and individual clinical characteristics of these patients.

Material and Methods

A prospective study was conducted at the Insti-
tute of Child and Youth Health Care of Vojvodina
from September 2016 to March 2018. The study was
approved by Ethics Committee of the Faculty of
Medicine in Novi Sad and Institute of Child and
Youth Health Care of Vojvodina. Informed consent
and assent (for children aged 10 years and older)
were obtained prior to inclusion into the study. The
principles of the Declaration of Helsinki were re-
spected during the trial.

The study group included 61 children, aged be-
tween 6 and 18 years, with mild or moderate clinical
presentation of AA (newly and previously diagnosed
children who did not receive prophylaxis with in-
haled corticosteroids at least 6 months before the
trial). The diagnostic protocol and classification of
AA severity were performed according to Global
Initiative for Asthma (GINA) guidelines [1].

Thirty healthy examinees were included in the
control group and they were matched on sex and age
with the study group.

The exclusion criteria were as follows: presence of
urticaria, eczema, food allergies, chronic respiratory
infections, parasite infections, uncontrolled gastro-
esophageal reflux, eosinophilic oesophagitis, any
chronic disease, acute infection or other acute condi-
tion, earlier or current treatment with allergen spe-
cific immunotherapy and use of systemic, inhalatory,
intranasal and local corticosteroids before and during
the study.

Anamnestic/heteroanamnestic data were obtained
for children of the study group. The type of symptoms
and frequency of short-acting beta2-agonists (SABA)
administration were recorded. The clinical examina-
tion was performed and the following parameters
were recorded: weight and height, body mass index
(BMI), Z score, percentiles. Pulmonary function test
— spirometry was performed in all children of the
study group by using MasterScreen 10S (Jaeger, Ger-
many) spirometer, according to American Thoracic
Society (ATS) instructions.

According to Allergic Rhinitis and its Impact on
Asthma (ARIA) recommendations, classification of
AR was made based on the medical history data and
clinical laboratory test results in the study group, to
establish children who had been diagnosed with both
AA and AR [12]. Based on the severity, AR cases
were classified as mild and moderate/severe; in re-
gard to the causal allergen type as perennial and
seasonal, and based on the duration of symptoms as
intermittent and persistent.

Laboratory tests also included determination of
serum IL.-33 levels in all the children in both the study
and control group. Measurement of serum IL-33 levels
was performed in the laboratory of the Clinical Cent-
er of Vojvodina, Novi Sad. The IL-33 levels were de-
termined by direct (sandwich) enzyme linked immu-
nosorbent assay (ELISA), a method which implies the
use of Human IL-33 Quantikine®ELISA assay (R&D
systems, USA) and polyclonal antibodies specific for
IL-33 that was carried out on EUROIMMUN Ana-
lyzer 1 2-P ELISA (EUROIMMUN AG, Luebeck,
Germany) according to the manufacturer’s protocol.

Anamnestic/heteroanamnestic data were collected
for children in the control group (drug hypersensitiv-
ity, absence of acute infection signs and symptoms 2
weeks before examination, while absence of chronic
diseases was specially recorded). Physical examina-
tion was also performed (weight, height and absence
of clinical signs of acute infection were specially re-
corded). Serum IL-33 level (pg/ml) was measured in
the same way in both groups of children.

The Statistical Package for the Social Sciences 23
was used for the statistical processing of the obtained
data. Estimation of statistical significance was done
by using Wilcoxon signed-rank test, independent
samples T-test, Mann-Whitney U-test, median test
and chi-squared test. Spearman’s rank correlation
coefficient was used for correlation assessment and
p < 0.05 was considered statistically significant.
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Results

The study group included 61 children (n = 61),
average age of 9 years and 6 months. Thirty-two
(52.5%) examinees were boys and 29 (47.5%) were
girls. The control group included 30 healthy children
(n=30), average age of 9 years and 8 months; 16
(53.3%) of them were boys and 14 (46.6%) girls. In
the study group 52 (85.2%) patients had normal
weight, 4 (6.6%) were overweight, 3 (4.9%) were
obese and 2 (3.3%) were underweight. The control
group included 25 (83.3%) examinees with normal
weight, 4 were (13.3%) overweight and 1 was (3.3%)
obese, while there were no underweight examinees.

Differences in sex (3= 0.006; p = 0.937), age (t
=0.187; p = 0.852) and obesity level (3 >=2.157,p =
0.540) between the study and control group were not
statistically significant (p > 0.05). Table 1 shows se-
rum IL-33 levels in children from the study group, i.
e. in children with AA and with/without AR and also
in healthy children in the control group.

Mann-Whitney U-test results show that there is a
highly statistically significant difference (U = 509;
p=0.00; p<0.01) in the serum IL-33 levels between
the children aged 6 — 18 years with AA/without AR
and healthy children of the same age.

Out of the total of 61 children with AA who par-
ticipated in this study, 39 (64%) also had AR. The
remaining 22 (36%) children had AA without AR.

The median serum IL-33 level in children with
AA and AR was 1.80 pg/ml, which is above the me-
dian serum IL-33 level in the whole sample (1.49 pg/
ml). The median serum IL-33 level in children with-
out AA was 0.70 pg/ml, i. e. they had lower median
levels compared to the median level in the whole
sample (M = 1.49 pg/ml). The examinees who had
extremely high serum IL-33 levels in regard to the
median levels of other examinees in the group are
shown in Graph 1.

The chi-square test showed that children with both
AA and AR also had statistically significantly higher
serum [L-33 levels compared to the children with AA
but without AR (y3*>= 7.01; p = 0.008; p < 0.01).

The majority of examinees (34 children, 55.7%)
presented with a mild AA, while 27 (44.3%) pre-
sented with moderate AA symptoms.

The relationship between serum IL-33 levels and
AA severity was analyzed by Spearman’s rank cor-
relation coefficient. A statistically significant positive
correlation was found between serum IL-33 level and
AA severity (rs = 0.289; p = 0.024; p < 0.05).

The Table 2 shows the prevalence of perennial
and seasonal, mild and moderate/severe, intermittent
and persistent AR relative to the median level of se-
rum IL-33 in the whole sample.

The chi-square test results did not indicate that
there was a statistically significant difference among
serum IL-33 levels in the examinees with perennial
and seasonal AR (y*(1) = 0.14; p = 0.707; p > 0.05),

Table 1. Serum interleukin-33 levels (pg/ml) in the study and control group
Tabela 1. Vrednosti serumskog nivoa interleukina-33 (pg/ml) u ispitivanoj i kontrolnoj grupi

N Min. Max. Mode M AM SD
Study group/Ispitivana grupa 61 0.00 14.745 0.041 1.491 2.550 3.387
Control group/Kontrolna grupa 30 0.00 2.682 0.00 0.261 0.573 0.632

Legend: N - number of examinees; Min. - minimal; Max. - maximal; Mode - value that appears most often, M - median; AM - arithmetic

mean; SD - standard deviation

Legenda: N-broj ispitanika; Min.-minimalna vrednost; Max.-maksimalna vrednost; Mode - najéesée ponavljana vrednost, M-medijana;

AS-aritmeticka sredina; SD-standardna devijacija

Table 2. The prevalence of perennial and seasonal, mild and moderate/severe, intermittent and persistent AR
relative to the median level of serum interleukin 33 in the whole sample

Tabela 2. Zastupljenost perenijalnog i sezonskog, blagog i srednje teskog/teskog, intermitentnog i perzistentnog
alergijskog rinitisa u odnosu na srednju vrednost interleukina-33 u serumu za ceo uzorak

IL-33 level (pg/ml)

Allergic rhinitis/Alergijski rinitis

Nivo IL-33 (pg/ml) Perennial/Perenijalni Seasonal/Sezonski
> Median/> Medijana 16 3
< Median/< Medijana 17 3
Mild/Blag Moderate/Severe/Srednje tezak/tezak
> Median/> Medijana 7 12
< Median/< Medijana 8 12
Intermittent/Intermitentni Persistent/Perzistentni
> Median/> Medijana 6 13
< Median/< Medijana 4 16

Legend: 1L-33 - interleukin 33; Median — the median level in the whole sample
Legenda: IL-33 - interleukin 33; Medijana - srednja vrednost za ceo uzorak
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Serum IL-33 Irvrl (pg/ml)
Nivo IL-33 (pg/ml) u serumu

No allergic rhinitis

With allergic rhinitis .
Sa alergijskim rinitisom  Bez alergijskog rinitisa

Allergic asthma/Alergijska astma

Graph 1. Distribution of serum IL-33 levels in children
with both AA and AR, and those with AA without AR
Grafikon 1. Distribucija serumskih vrednosti IL-33 kod
dece koja su imala dijagnozu AA i AR i kod dece koja su

imala samo AA bez AR

Legend: IL-33 - interleukin 33; AA — allergic asthma; AR — allergic
rhinitis

Legenda: IL-33 — interleukin 33; AA — alergijska astma; AR — alerg-
ijski rinitis

mild and moderate/severe AR (y*(1) = 0.16; p = 0.899;
p > 0.05), and intermittent and persistent AR (x*(1)
=0.21; p = 0.645; p > 0.05).

The Table 3 shows the prevalence of examinees
with a certain AR type (classified based on causal
allergen type, duration and clinical severity) relative
to the median serum IL-33 level in the whole sample.

The results of the chi-square test showed that the
difference among serum IL-33 levels in examinees
with different AR types was not statistically sig-
nificant (y*= 4.44; p = 0.618; p > 0.05).

Discussion

There was no significant difference between the
control group of healthy examinees and the children
with AA with/without AR in regard to the sex dis-
tribution, age, and obesity level. Out of the total

number of children with AA, the majority of our
examinees (85.25%) had normal weight. Also, in
another similar study, children with AA mostly had
normal weight [13]. A study which analyzed the
relationship of IL-33 level and inflammation associ-
ated with obesity showed that activation of 1L-33/
ST2 axis had an anti-inflammatory role [14].

In our study, the average serum IL-33 level, in
children with AA and with /without AR, was 2.550
+ 3.387 pg/ml. A significantly higher average serum
IL-33 level, compared to the level obtained in our
examinees, was found in the study performed by Bah-
rami et al. and it was 15.17 & 32.3 pg/ml [15]. This
difference in the average serum IL-33 level in children
with AA can be explained by different inclusion cri-
teria of the examinees. In the study conducted by
Bahrami et al., children were included regardless of
the duration and severity of AA, unlike examinees in
our study who had persistent, mild or moderate AA.

A study that included a series of adult examinees
with AA detected higher serum IL-33 levels com-
pared to our study. The serum IL-33 level in adult
examinees with a mild form of persistent AA was
202.6 pg/ml, while in patients with moderate AA it
was 380.4 pg/ml. These differences in serum IL-33
levels may be due to the fact that the study included
a series of adult patients with other allergic dis-
eases besides AA. Also, in the afore-mentioned
study, IL-33 levels were determined using a test
which differs from the one used in our study in
terms of sensitivity, standard range, minimal detect-
able level, and the manufacturer [16]. The difference
in serum IL-33 levels between examinees included in
our study and adult examinees can additionally be
explained by the characteristics of our examinees. One
of the exclusion criteria in our study was, among oth-
ers (except for AR), presence of other allergic dis-
eases which probably could affect serum IL-33 level.
Also, it should not be neglected that our study includ-
ed children, while the study by Momen et al. tested
adult population.

Table 3. The prevalence of certain AR types relative to the median serum interleukin-33 level
Tabela 3. Zastupljenost odredenih oblika alergijskog rinitisa u odnosu na srednju vrednost interleukina-33 u serumu

IL-33 level (pg/ml)

Allergic rhinitis/Alergijski rinitis

Nivo IL-33 (pg/ml) Perennial/Perenijalni Seasonal/Sezonski
> Median/> Medijana 16 3
< Median/< Medijana 17 3
Mild/Blag Moderate/severe/Srednje tezak/tezak
> Median/> Medijana 7 12
< Median/< Medijana 8 12
Intermittent/Intermitentni Persistent/Perzistentni
> Median/> Medijana 6 13
< Median/< Medijana 4 16

Legend: IL-33 - interleukin 33; Median - median level: 1-intermittent + mild; 2 - intermittent + moderate/severe; 3 - persistent + mild; 4 -

persistent + moderate/severe; a-seasonal; b-perennial

Legenda: IL-33 — interleukin 33; Median — srednja vrednost: 1 — intermitentni + blagi; 2 — intermitentni + srednje teski/teski; 3 — perzi-
stentni + blag; 4 — perzistentni + srednje teski/teski; a — sezonski; b — perenijalni
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The median level of serum IL-33 recorded in
healthy children in our study was 0.573 = 0.632 pg/ml
and it is similar to median levels of IL-33 in other
studies that included healthy pediatric population. For
example, the median level of IL-33 in healthy children
from an Iranian study was 0.61 £ 2.16 pg/ml [15]. A
higher median level of IL-33 in healthy adult exami-
nees in the mentioned study compared to the levels in
healthy children in our study suggests that the age of
examinees may be a significant factor in defining nor-
mal serum IL-33 level range, which is a common prac-
tice in most laboratory findings.

The results of our study show that serum 1L-33
levels in children with AA and with/without AR are
significantly higher compared to those in healthy chil-
dren. Higher serum IL-33 levels in children with AA
compared to healthy children were also detected in
studies with a large number of examinees. Meta-anal-
ysis of eight earlier studies which included 330 chil-
dren with AA and 248 healthy children also showed
that serum IL-33 levels were higher in children with
AA[17].

The study of Bahrami et al. also showed that serum
IL-33 levels were significantly higher in children with
AA compared to the control group of children [15].
Furthermore, studies with adults also show that pa-
tients with AA have significantly higher serum IL-33
levels compared to healthy examinees [16, 18].

The coexistence of AA and AR is common [19].
In our study, 39 (63.9%) children were diagnosed with
AR and AA. Similarly, results of other studies that
analyzed the coexistence of these two allergic dis-
eases showed that AA is accompanied by AR in 30 -
80% of AR cases [20, 21].

The importance of I1L-33 in AR pathogenesis is
suggested by a study conducted in an animal experi-
mental model of AR caused by ambrosia pollen which
proved that mice with a removed IL-33 gene have a
decreased production of Th2 cytokine as well as de-
creased accumulation of eosinophils, basophils and
Th2 lymphocytes in nasal mucosa and lower frequen-
cy of sneezing [22].

The children in our study with both AA and AR
had significantly higher serum IL-33 levels compared
to children with AA only.

Similarly, a study by Bonanno et al. which com-
pared serum IL-33 levels in examinees with AA and
AR and examinees with AR only showed that 1L.-33
levels were significantly higher in examinees who had
both of these two allergic diseases (AA and AR) [23].

The significance of 1L-33 in the exacerbation of
AR is indicated in a study with adult patients in which
serum IL-33 levels were significantly higher in adult
patients with AR sensitized to Japanese cedar pollen
in the pollination season, when the pollen concentra-
tion in the air is highest, compared to the IL-33 levels
measured out-of-the pollination season [24].

In our study, children with higher serum IL-33
levels also had a more severe form of AA. These re-

sults are in accordance with the results of previous
studies. Bahrami et al. showed that the lowest serum
1L-33 levels were detected in children with mild AA,
slightly higher in children with moderate AA, and the
highest levels were identified in children with a severe
form of AA [15]. The study including adult patients
also showed that there was a significant difference
among serum IL-33 levels in patients with mild, mod-
erate and severe AA [17]. Guo et al. conducted a study
including 45 adult patients and proved that there was
a positive correlation between serum [L-33 level,
thickening of the basal membrane in the bronchial
biopsy samples, and AA severity [25].

The results of our study do not indicate that there
is a difference among serum IL-33 levels in children
with both AA and AR relative to causal allergen of
AR (perennial, seasonal), AR severity (mild, moder-
ate/severe) and AR duration (intermittent, persistent)
as well as relative to different AR forms for which
classification was done based on afore-mentioned AR
features. However, a study by Yang et al. showed that
the IL-33 levels in nasal secretion of patients with AR
were significantly higher during the causal allergen
pollination season compared to those identified out of
the pollination season [24]. A study performed by
Asak et al. showed that examinees with severe AR
have higher IL-33 levels of nasal secretion [26].

Similar values of serum IL-33 in children with dif-
ferent causal allergens, severity, duration, and AR
forms are a possible consequence of serum 1L-33
level detection independently of pollination season i.
e. examinee exposure to the causal allergen. Measur-
ing of serum IL-33 level was done independently of
severity and earlier duration of AR at the moment of
blood sample collection. Furthermore, all the children
in our study group had both AR and AA.

Conclusion

The results of our study indicate that serum inter-
leukin-33 levels in children with allergic respiratory
diseases are significantly higher than in healthy chil-
dren. Children who had both allergic asthma and al-
lergic rhinitis had higher levels of this cytokine com-
pared to children who had only allergic asthma. Pa-
tients with higher serum interleukin-33 levels also had
more severe forms of allergic asthma. The causal al-
lergen type, severity and duration of allergic rhinitis,
i. e. different forms of allergic rhinitis did not signifi-
cantly impact serum interleukin-33 levels in children
with allergic asthma. The results confirm that inter-
leukin-33 may be a potent inflammatory biomarker
for the diagnosis of allergic respiratory diseases and
suggest a potential importance of interleukin-33 cor-
relating with allergic asthma severity and respiratory
inflammatory process extension assessment.impor-
tance of interleukin-33 correlating with allergic asth-
ma severity and respiratory inflammatory process
extension assessment.
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Summary

Introduction. Alcoholic liver disease is one of the most common
liver disorders in Europe and in the United States of America.
This paper highlights the clinical-pathological concept of alco-
holic liver disease with an overview of current therapeutic ap-
proaches. The spectrum of alcoholic liver disorders includes
liver steatosis, alcoholic steatohepatitis, alcoholic cirrhosis with
a potential to culimate in hepatocellular carcinoma. Alcoholic
steatohepatitis is a rapidly-progressive disorder that may be as-
sociated with severe clinical manifestations of alcoholic hepatitis
and high mortality. There are large variations in alcohol consump-
tion and consequent morbidity and mortality around the world. In
addition to the amount of alcohol intake, different individual
manifestations of alcoholic liver disease are affected by genetic
and other risk factors. Pathogenesis with a potential to culminate
in hepatocellular carcinoma of the disease is based on the toxic
effects of acetaldehyde, oxidative stress, lipid metabolism disorders
and alcohol-induced inflammation. Diagnosis of alcoholic liver
disease. In the diagnosis of alcoholic liver disease, apart from
clinical picture and laboratory findings, ultrasonography, transient
elastography, magnetic resonance imaging, serum biomarkers and
liver biopsy are important. Therapy of alcoholic liver disease
includes abstinence, nutritional support, corticosteroid treatment
and liver transplantation. New therapeutic modalities are being
investigated. Conclusion. Despite abundant knowledge of the
epidemiology, pathophysiology and clinical diagnostics of alco-
holic liver disease, the therapy has not changed over the past few
decades. The development of novel therapeutic modalities requires
amultidisciplinary approach and close cooperation of doctors and
pharmacists. The emphasis must be put on the disease prevention
at both individual and community level.

Key words: Liver Diseases, Alcoholic; Hepatitis, Alcoholic;
Liver Cirrhosis; Acetaldehyde; Lipid Metabolism; Inflamma-
tion; Diagnosis; Therapeutics; Risk Factors

SaZetak

Uvod. Alkoholna bolest jetre jedna je od najcescih bolesti jetre
u Evropi i Sjedinjenim Ameri¢kim Drzavama. U radu je istak-
nut klini¢ko-patoloski koncept alkoholne bolesti jetre sa osvr-
tom na aktuelnu terapiju. Spektar alkoholne bolesti jetre ¢ine
steatoza jetre, alkoholni steatohepatitis i alkoholna ciroza jetre,
koja moze rezultirati hepatocelularnim karcinomom. Alkoholni
steatohepatitis moze biti rapidno progresivan i manifestovati se
ozbiljnom klinickom slikom alkoholnog hepatitisa sa visokom
smrtnoséu. Sirom sveta postoje velike varijacije u konzumaciji
alkohola i posledi¢nom morbiditetu i mortalitetu. Osim koli¢ine
alkohola, na razli¢ito individualno ispoljavanje alkoholne boles-
ti jetre uticu genetski 1 drugi faktori rizika. Patogeneza alko-
holne bolesti jetre zasniva se na toksi¢nom dejstvu acetaldehida,
oksidativnom stresu, poremecaju metabolizma lipida i alkoho-
lom indukovanoj inflamaciji. U dijagnostici alkoholne boles-
ti jetre, osim klinicke slike i laboratorijskih nalaza, znacajni
su ultrasonografija, tranzijentna elastografija, magnetna rezo-
nancija, serumski biomarkeri i biopsija jetre. Standardna
terapija alkoholne bolesti jetre ukljucuje apstinenciju, nutri-
tivanu podrsku, primenu kortikosteroida i, uz ispunjavanje kri-
terijuma, transplantaciju jetre. Istrazuju se novi terapijski mo-
daliteti. Zakljucak. Iako se mnogo zna o epidemiologiji,
patofiziologiji i klinickoj dijagnostici alkoholne bolesti jetre,
terapija se nije mnogo promenila tokom proteklih decenija.
Potrebno je angazovanje klinicara i farmaceuta sa ciljem
iznalazenja novije terapije alkoholne bolesti jetre. Lecenje alko-
holne bolesti jetre mora biti multidisciplinarno. Akcenat mora
biti na prevenciji bolesti na populacionom i individualnom
nivou.

Kljuéne reci: alkoholna bolest jetre; alkoholni hepatitis; ciroza
jetre; acetaldehid; metabolizam lipida; inflamacija; dijagnoza;
terapija; faktori rizika

hepatologiju, 21000 Novi Sad, Hajduk Veljkova 1-7, E-mail: dimitrije.damjanov@mf.uns.ac.rs, zeljka.savic@ mf.uns.ac.rs



96
Abbreviations
ALD  —alcoholic liver disease
ASH  —alcoholic steatohepatitis
AH — alcoholic hepatitis
HCC — hepatocellular carcinoma
AFL — alcoholic fatty liver
DNA - deoxyribonucleic acid
NAD  —nicotinamide adenine dinucleotide
IL — interleukin

TNF-a — tumor necrosis factor-o
SREBPI - sterol regulatory element-binding protein 1
PPAR-a — peroxisome proliferator-activated receptor-alpha

Introduction

Alcoholic liver disease (ALD) is one of the most
common liver disorders in Europe and the United
States of America. The disease is caused by chron-
ic alcohol overconsumption at amounts exceeding
standard daily quantities, which vary significantly
between individuals. It commonly affects the work-
ing population resulting in extensive socio-medical
consequences [1, 2]. As early as the 18" century,
physicians drew the connection between heavy
drinking and the distribution of liver diseases in
population [3, 4].

Spectrum and epidemiology of alcoholic
liver disease

The ALD spectrum includes alcoholic fatty
liver (AFL), alcoholic steatohepatitis (ASH) and
alcoholic cirrhosis with a potential to culminate in
hepatocellular carcinoma (HCC). The ASH may
manifest as a slowly-progressing condition, when
chronic liver injury and inflammation lead to pro-
gressive fibrosis and liver cirrhosis. In some pa-
tients with ALD (with or without cirrhosis), ASH
may progress rapidly and may be accompanied by
severe clinical manifestations of alcoholic hepatitis
(AH). Short-term mortality of AH remains high
(20-30%), as well as six-month mortality, that can
reach 40% in severe disease conditions [5, 6].

The majority (90—-100%) of heavy chronic alco-
holics develop liver steatosis. Those who consist-
ently and excessively abuse alcohol are at risk of
developing progressive ALD. Fibrosis is likely to
occur in some 20% to 40% of patients with steato-
sis, while 8% to 20% of these patients will develop
liver cirrhosis [7].

A large variation in alcohol consumption and
related morbidity and mortality exists worldwide.
According to the European Association for the
Study of the Liver HEPAHEALTH Report, Serbia
is categorized as a country with a stable alcohol
consumption at low levels (on average below 10 L
pure alcohol per person annually) [8]. A group of
authors from Novi Sad reported that alcohol con-
sumption in Vojvodina region is lower than in oth-
er regions of Serbia, but with significant health
consequences [9].
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In 2012, it was estimated that 3.3 million deaths,
or 5.9% of all deaths worldwide, were attributable
to alcohol consumption. An estimated 5.1% of the
global burden of disease, as measured in disability-
adjusted life-years, is attributed to alcohol con-
sumption [10].

Global liver cirrhosis deaths increased from
around 676,000 (95% uncertainty interval: 452,863
- 1,004,530) in 1980 to over 1 million (1,029,042;
670,216 - 1,554,530) in 2010 (about 2% of the global
total) [11]. Due to cirrhosis and chronic liver disease,
there were 1,256,900 deaths in 2016. Out of these,
334,900 (27%) were attributable to alcohol [12].

Risk factors for the development of ALD

Considering that a relatively small percentage of
chronic alcoholics develop advanced ALD, the
course of the disease is most likely determined not
only by the amount of alcohol intake, but also by
the predisposing factors such as genetics, female
sex, underlying viral and metabolic liver diseases,
overweight, use of some drugs and supplements
(paracetamol, isoniazid, methotrexate, beta-caro-
tene, vitamin A) and smoking [5-7].

The measurement of alcohol consumption in-
cludes determination of daily alcohol intake in grams
and duration of drinking period. According to rele-
vant guidelines, standardizing a “drink” to a measure
of 10 g of alcohol is recommended. The number and
type of alcoholic drinks are recorded and calculation
to grams of alcohol per day is done [5-7].

Rehm et al. reported a continuous curve display-
ing increased risk for the development of liver cir-
rhosis proportional to increased alcohol consump-
tion; however, increased risk is also associated with
chronic consumption of small amounts of alcohol
(12 g/day to 24 g/day) [14].

Chronic consumption of more than 40 g of alco-
hol per day over a period of several consequent years
was identified as a risk factor for AFL by Seitz et al.
[5]. The majority of patients with AH reported heavy
drinking (more than 100 g of alcohol per day) during
ten years and over, with escalated consumption as a
response to recent life events and crisis [15].

Bellentani and Tiribelli reported development of
ALD in patients consuming more than 30 g of al-
cohol per day during ten years. The incidence of
cirrhosis increases linearly with increasing alcohol
intake above this threshold [16]. Alcoholics taking
80 g of alcohol per day in the last 10 years are near-
ly certain to develop an advanced form of ALD [17].
As reported by Dunn and Shah, AH is associated
with female sex and an irregular (i.e. binge drink-
ing) pattern of alcohol consumption. Cirrhosis is
associated with female sex, heavy alcohol use over
a period of 15 years, and consuming over 200 g of
alcohol per day [18].

In the United States, the type of alcohol and the
prevalence of binge drinking changed during the
period of 2000 — 2013, with a substantial increase
observed in the consumption of distilled spirits,
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wine and binge drinking. Binge drinking is par-
ticularly concerning in young adults [6, 19]. Early
onset of alcohol consumption is a predictor of alco-
hol problems in adulthood. Today, many more
young people drink at younger ages. Psychosocial
factors play an important role [20]. Certain child-
hood risk factors may lead to alcohol addiction
later in life [21].

Patatin-like phospholipase domain-containing
protein 3 (PNPLA3) may be implicated in the ge-
netic background of ALD. The PNPLA3 is associ-
ated with the development of ALD even in cases of
significantly shorter drinking history and exposure
to alcohol [5, 6, 18].

Females are more prone to alcohol than men.
They develop ALD after consuming lesser amounts
of alcohol over a shorter period. It may be due to
their decreased gastric metabolism of alcohol, low-
er total body water content and alcohol-mediated
increase of serum estrogen levels [5, 6].

Pathogenesis of ALD

Alcohol oxidation includes conversion of ethanol
to acetaldehyde by alcohol dehydrogenase (ADH)
in hepatocytes. Acetaldehyde is further metabolized
down to acetate. Another pathway of alcohol con-
version to acetaldehyde involves cytochrome P450
2E1. Acetaldehyde is a highly toxic and carcino-
genic substance. It binds to the proteins leading to
structural and functional damage predominantly in
mitochondria and microtubules [5, 22].

Consumption of alcohol is also associated with
oxidative stress. Formation of reactive oxygen spe-
cies can be generated through CYP2E] induced by
alcohol metabolism as well as alcohol-induced in-
flammation. The reactive oxygen species bind with
proteins and deoxyribonucleic acid (DNA) either di-
rectly or via lipid peroxidation products, thus result-
ing in formation of DNA adducts [6, 7, 18, 23, 24].

Alcohol-induced epigenetic modifications in-
clude acetylation, phosphorylation, DNA hypometh-
ylation as well as dysregulation of micro-ribonucle-
ic acid (miRNAs) [25-27].

Lipid metabolism impairments in ALD

Early pathophysiological response to chronic
alcohol consumption includes accumulation of lip-
ids (triglycerides, phospholipids and cholesterol
esters) in the hepatocytes. Alcohol drinking induc-
es lipolysis resulting in elevation of circulating
fatty acids and their accumulation in the liver, while
increasing the lipid supply from the small intestines
into the liver [28].

Alcohol consumption increases the reduced to
oxidized forms of nicotinamide adenine dinucle-
otide reduced (NADH) and nicotinamide adenine
dinucleotide(NAD) (NADH/NAD+) ratio in hepa-
tocytes, thus disturbing the mitochondrial fatty acid
B-oxidation. It also increases hepatic expression of
sterol regulatory element-binding protein 1 (SREB-
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Plc), a transcription factor stimulating the expres-
sion of lipogenic genes and consequent increase of
fatty acid synthesis [29]. Alcohol inhibits the effects
of negative SREBPIc regulators, such as adenosine
monophosphate activated protein kinase and some
other ones [6, 7, 18, 30, 31].

Alcohol inactivates the peroxisome proliferator-
activated receptor-alpha (PPAR-a), a nuclear hor-
mone receptor that, under physiological conditions,
increases the expression of several genes involved
in fatty acid transport and oxidation. Alcohol can
reduce the activity of PPAR-a either directly (via
acetaldehyde) or indirectly (via oxidative stress,
adiponectin decrease and zinc deficiency) [18, 32].

Alcohol is an established cause of oxidative
stress, inflammation and cell death in the adipose
tissue. It induces an increase in serum leptin and
decreases adiponectin levels. Alcohol inhibits the
activation of farnesoid X-receptor, thus negatively
affecting the lipogenesis via SREBP1 and positively
regulating fatty acid oxidation via PPARa [6, 18, 33].

Liver inflammation in ALD

Pathogen-associated molecular patterns from the
gastrointestinal tract, which stimulate the expres-
sion of cytokines and chemokines from Kupffer
cells, as well as damage-associated molecular pat-
terns released from dying hepatocytes, are impli-
cated in the development of ASH [5]. Excessive use
of alcohol results in alterations of intestinal micro-
biome composition. Intestinal barrier damage leads
to increased intestinal permeability and small in-
testinal dysmotility, resulting in increased translo-
cation of bacterial products from the gut towards
the liver via the portal circulation [34].

Endotoxin (lipopolysaccharide) is sensed by im-
mune system cells via the Toll-like receptor 4 lead-
ing to the activation of nuclear factor kappa B and
formation of proinflammatory chemokines (chem-
okine (C-C motif) ligand 2 and interleukin (IL-8)
and cytokines (tumor necrosis factor-o. (TNFa) and
IL-6) [5]. Processing of Pro-IL-1p to its active form
(IL-1p) and its release is mediated by caspase activ-
ity and requires activation of inflammasome. The
IL-1B amplifies the production of proinflammatory
cytokines, renders hepatocyte susceptibility to cell
death signals, increases synthesis of fatty acids and
stimulates liver fibrosis [18, 35]. The IL-17 induces
recruitment of neutrophils into the liver and stimu-
lates production of IL-8 and chemokine (C-X-C
motif) ligand 1 by hepatic stellate cells. Increased
activity of other cytokines and chemokines has also
been established [6, 7].

The loss of proteasome or inhibition of ubiquitin-
proteasome pathway may result in cell damage, pro-
liferation, apoptosis and formation of cellular inclu-
sions comprising keratin aggregates [5]. Alcohol
induces hepatocyte apoptosis by activating mito-
chondrial (intrinsic) apoptotic pathways, caspase-
dependent and caspase-independent pathways, as
well as by endosplasmic reticulum stress [36].
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Progression of ALD - liver fibrosis

and liver cirrhosis

Hepatic fibrosis is a wound-healing response,
which may regress following absolute abstinence
from alcohol. Continuation of alcohol consumption
leads to a progressive course resulting in the re-
placement of the liver parenchyma by a scar tissue.
In liver injury, hepatic stellate cells undergo com-
plex activation processes and become the major
source of excessive deposition of extracellular ma-
trix. Activated hepatic stellate cells play a role in
regulating the inflammatory response [37].

Cirrhosis is characterized by the formation of
regenerative nodules of hepatic parenchyma sur-
rounded by fibrous septa. It is associated with the
development of portal hypertension and vascular
abnormalities. Vasoconstriction occurs in the liver
and kidneys, whereas vasodilatation is present in
multiple vascular beds. Impairments occurring in
individual vascular beds involve specific clinical
manifestations thus requiring specific therapeutic
modalities [38, 39].

Diagnosis of alcoholic liver disease

The diagnosis of ALD is frequently suspected
upon documentation of excessive alcohol consump-
tion (more than 40 g per day to 50 g per day) and
the presence of clinical and/or biological abnor-
malities suggestive of liver injury. In its early stag-
es, ALD is a silent disease and can only be detected
by laboratory tests or imaging techniques [40].

Simple abdominal ultrasonography can be used
to screen for AFL, but it has only moderate sensitiv-
ity and specificity. By contrast, ultrasonography
techniques based on attenuation of shear waves such
as controlled attenuation parameter are more ac-
curate for the quantification of AFL. Magnetic
resonance imaging has excellent accuracy for de-
tecting liver fat [22].

Laboratory finding in ALD reveals aspartate
aminotransferase/alanine aminotransferase ratio
higher than 2, increased AST values at least twice
the upper normal limit, increased gamma-glutamyl
transferase and mean corpuscular volume. De-
creased synthetic function of the liver, increased
bilirubin and leukocyte counts and acute renal fail-
ure can occur. Liver biopsy is indicated in aggres-
sive forms of ALD, if prospective modification of
therapeutic options or establishment/confirmation
of the accurate diagnosis is needed. Transjugular
approach is the preferred biopsy method in cases
with coagulopathy and ascites [13, 40].

Acute AH should be distinguished from decom-
pensated alcoholic cirrhosis or acute or chronic liver
disease [18]. Differential diagnosis may include se-
vere sepsis, biliary obstruction, diffuse HCC, drug-
induced liver injury and ischemic hepatitis [22]. The
diagnosis of AH is frequently overlooked, especially
in patients admitted for gastrointestinal bleeding or
sepsis. The AH patients at significantly high risk for
early mortality are identified according prognostic
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models such as Maddrey’s discriminant function, the
Model for End-Stage Liver Disease, the Glasgow AH
score, and the age-bilirubin-International normalized
ratio-creatinine score. After 7 days of medical ther-
apy with prednisolone, physicians may identify re-
sponders using the Lille model [7, 40].

The assessment of liver fibrosis in patients with
ALD is done by using non-invasive methods such
as serum markers and liver stiffness measurements.
The AST to platelet ratio index, FibroTest®, Fibrom-
eter®, Hepascore®, and Fibrosure® can be useful
in patients with ALD. Liver cirrhosis is diagnosed
by clinical evaluation, using hepatic imaging tech-
niques and, in some instances, liver biopsy. Esoph-
agogastroduodenoscopy is used to assess the pres-
ence of esophageal varices, whereas liver/spleen
ultrasound elastography is applicable for quantify-
ing portal hypertension [40—42].

Therapy of alcoholic liver disease

Therapeutic strategies in the early stages of ALD
implicate antioxidant administration, neutralization
of intestinal bacterial endotoxins, and recovery of
intestinal permeability by applying zinc, balancing
the disturbed gut flora by using probiotics and spe-
cific antibiotics [7, 36].

Administration of inflammatory cytokines (e.g.
TNF-a) blockers did not prove effective in patients
with ALD, which is probably due to the fact that the
majority of cytokines exhibit hepatoprotective prop-
erties besides their inflammatory effects. Corticos-
teroids reduce systemic inflammatory response, yet
increasing the risk of infection and sepsis [36].

Inhibition of inflammasome signaling pathways
by applying caspase inhibitors may be a new thera-
peutic target [35]. Preclinical studies open novel
promising therapeutic options such as application
of IL-22, anakinra, and IL-1 receptor antagonists.
Potential application of farnesoid X receptor ago-
nists also gains increased attention [6, 7, 36, 43, 44].

Key points in the therapy of ALD

The first and most important step in the therapy
of ALD is absolute abstinence from alcohol. Com-
bination of psychosocial intervention, pharmaco-
therapy and medical management is the most effec-
tive strategy in the treatment of patients with alco-
hol use disorders and ALD [45, 46].

Patients with advanced ALD manifest with se-
vere clinical signs of protein-calorie malnutrition,
so relevant nutritional support is needed. Reduced
intake of vitamins and minerals and consequent
impairment of their bioavailability results in clinical
deficiency syndromes that require adequate sup-
plementation [46—48].

Pharmacotherapy of ALD has not considerably
changed over the past few decades as compared
with tremendous advancements of treatment options
for other liver diseases [7, 46]. Corticosteroids still
remain the first-line therapy in AH. The majority
of therapy protocols include 40 mg prednisolone per
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day during a one-month period, with or without
dose reduction [40]. After 7 days of prednisolone
administration, Lille model can be used to identify
the nonresponders, in which the risk greatly over-
whelms the benefits of further corticosteroid ther-
apy [13, 49]. Intravenous administration of N-ace-
tylcysteine along with prednisolone (40 mg/day) can
improve the 30-day survival of patients with severe
AH. Pentoxifylline is not recommended in the treat-
ment of AH any more [50].

Liver transplantation, as a rescue therapy in se-
lected AH patients who do not respond to medica-
mentous therapy, dramatically improves their sur-
vival. Strict adherence to the rule of 6-month absti-
nence period before acceptance to the transplantation
list is widely applied; however, the majority of AH
patients die before the expiration of this period [51].

Decompensated alcoholic liver cirrhosis is most
commonly manifested by portal hypertension com-
plications such as ascites with or without complica-
tion and esophageal varices with or without bleed-
ing. Treatment regimens for such clinical conditions
are clearly defined [52].
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Alcoholic liver cirrhosis is one of the most com-
mon indications for liver transplantation. Such pa-
tients often display multi-system manifestations of
long-term ethanol consumption (peripheral and cen-
tral nervous system disorders, alcoholic myopathy,
hepatic osteodystrophy, and alcoholic cardiomyopa-
thy, etc) [46, 47, 53, 54]. Treatment of alcoholic liver
cirrhosis and preparing the patient for liver transplan-
tation requires a multidisciplinary approach [46, 55].

Conclusion

Despite the abundant knowledge of the epidemi-
ology, pathophysiology and clinical diagnostics of
alcoholic liver disease, the therapy has not changed
much over the past few decades. The development
of novel therapeutic modalities for alcoholic liver
disease requires a multidisciplinary approach and
close cooperation of doctors and pharmacists. The
emphasis must be put on the disease prevention at
both individual and community level.
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A RARE CASE OF ADRENAL CAVERNOUS HEMANGIOMA

REDAK SLUCAJ NADBUBREZNOG KAVERNOZNOG HEMANGIOMA

Ivo VUJICIK

Summary

Introduction. Adrenal cavernous hemangiomas are extremely rare
non-functioning benign tumors. The majority of adrenal cavernous
hemangiomas are diagnosed incidentally after surgery by his-
topathological examination. Case Report. We report a clinical
case of a 57-year-old woman with adrenal cavernous hemangioma.
On admission, the patient’s adrenal-related hormones were in the
reference range, so adrenal endocrine dysfunction was ruled out.
The computed tomography scan revealed a well-circumscribed,
round, heterogeneous right adrenal mass (32.3 x 55.4 mm). lodi-
nated contrast enhanced abdominal computed tomography showed
a slight inhomogeneity. In this case, preoperative radiologic find-
ings and absence of signs of local invasion indicated laparoscopic
adrenalectomy. The patient underwent right transperitoneal
adrenalectomy. Microscopic evaluation showed a sinusoidal dila-
tation and fibrotic septa, so postoperative diagnosis of adrenal
cavernous hemangioma was made. Conclusion. In summary, we
reported a case of an incidentally discovered non-functioning ad-
renal cavernous hemangioma treated by laparoscopic surgery. The
diagnosis of adrenal cavernous hemangioma may be challenging,
and it is commonly made after surgery, since it is frequently con-
firmed by histopathological examination.

Key words: Hemangioma, Cavernous; Adrenal Gland Neoplasms;
Laparoscopy; Diagnosis; Incidental Findings

Introduction

Adrenal masses are discovered with increasing
frequency due to widespread use of radiological imag-
ing techniques. It is estimated that adrenal masses are
incidental findings in 1% to 5% of all abdominal com-
puted tomography (CT) scans [1]. Adrenal cavernous
hemangiomas are extremely rare non-functioning be-
nign tumors [2]. The majority of adrenal cavernous
hemangiomas are diagnosed after surgery by his-
topathological examination. Approximately 60 surgi-
cal cases have been reported in the literature so far [2].

The current report presents a case of an adrenal
cavernous hemangioma which was confirmed his-
tologically after laparoscopic surgery.

SaZetak

Uvod. Kavernozni hemangiomi nadbubrega su izuzetno retki ne-
funkcionalni benigni tumori. Ve¢ina kavernoznih hemangioma
nadbubrega dijagnostikovana je nakon operacije histopatoloskim
pregledom. Prikaz slu¢aja. Prikazujemo klini¢ki slucaj kaverno-
znog hemangioma nadbubrezne Zlezde kod 57-godi$nje Zzene. Pri
prijemu, hormoni nadbubrezne zlezde kod pacijentkinje bili suu
referentnom opsegu, tako da smo iskljucili bilo kakvu adrenalnu
endokrinu disfunkciju. Skeniranjem kompjuterizovanom tomo-
grafijom videla se jasno ogranicena, okrugla, heterogena masa u
desnoj adrenalnoj zlezdi (32,3 x 55,4 mm). Kompjuterizovana to-
mografija abdomena sa jodnim kontrastom pokazala je neznatnu
nehomogenost. U ovom slucaju preoperativni radioloski nalazi i
nedostatak znakova lokalne invazije, naveli su nas da izvedemo
laparoskopsku adrenalektomiju kako bismo uspostavili konacnu
dijagnozu. Pacijentkinja je podvrgnuta desnoj adrenalektomiji
transperitonealnog lumbalnog pristupa. Mikroskopska evaluacija
pokazala je sinusoidnu dilataciju i fibrozne lezije sa postoperativ-
nom dijagnozom kavernoznog hemangioma nadbubrezne Zlezde.
Zakljucak. Ukratko, prikazali smo slucaj, slu¢ajno otkriven ne-
funkcionalni adrenalni hemangiom tretiran laparoskopskim pri-
stupom. Dijagnoza kavernoznog hemangioma najéesca je nakon
operacije, a najcesce se potvrduje histopatoloskim pregledom.
Kljuéne rec¢i: kavernozni hemangiom; neoplazme nadbubrezne
Zlezde; laparoskopija; dijagnoza; slu¢ajni nalaz

Case Report

We report a clinical case of adrenal cavernous
hemangioma in a 57-year-old woman. An incidental
right adrenal mass was discovered on ultrasonog-
raphy when she visited a nephrologist due to a right
flank discomfort. Her past medical history was
positive for essential hypertension in the past year
which was treated by 20 mg lisinopril + 12.5 mg
hydrochlorothiazide twice daily. She also had type 2
diabetes mellitus in the past two years, and it was
treated by glibenclamide 5 mg once daily in the morn-
ing. Physical examination did not reveal any abnor-
malities. The patient’s blood pressure was 140/90
mmHg, with a pulse rate of 78 beats/min. On admis-
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Abbreviations
CT — computed tomography
MRI — Magnetic Resonance Imagining

H&E  — Hematoxylin and Eosin

sion, laboratory findings (Table 1) and adrenal-relat-
ed hormones and other hormones (Table 2) were in
the reference range, so any adrenal endocrine dysfunc-
tion was ruled out. The abdominal CT scan revealed
a well circumscribed, heterogeneous right adrenal
mass (32.3 x 55.4 mm) (Figure 1). lodinated contrast
enhanced abdominal CT showed a slight inhomogene-
ity. In this patient, abdominal magnetic resonance
imaging (MRI) was not performed. The preoperative
radiologic findings and the absence of signs of local
invasion indicated laparoscopic adrenalectomy in or-
der to establish the final diagnosis. The perioperative
blood glucose level was 5.01 mmol/l (reference
range: 3. 5 — 6.1 mmol/l) well controlled with glib-
enclamide. The antihypertensive therapy was con-
tinued on the day of surgery. The patient underwent
a right transperitoneal adrenalectomy. Intraopera-
tively, an encapsulated adrenal mass without local
invasion was found. The total operating time was
160 min, without any intraoperative or postopera-

Figure 1. Abdominal CT scan revealed heterogenous
right adrenal mass with regular margins

Slika 1. Kompjuterizovana tomografija abdomena otkri-
la je heterogenu desnu nadbubrezni masu sa regularnim
marginama

Table 1. Laboratory test results
Tabela 1. Laboratorijski nalazi

Vujicik 1. Adrenal Cavernous Hemangioma

Figure 2. Histopatology. Thick walled vascular cavities
are present adjancent to the adrenal cortex. (H&E stain
original magnifaction 13x)

Slika 2. Histopatologija. Vaskularne supljine sa debelim
udovima su prisutne u korteksu nadbubrezne zlezde (H&E
obojeno originalno uvecanje 13x)

tive complications. The patient was discharged on
postoperative day 6. Microscopic evaluation showed
sinusoidal dilatation and fibrotic septa and a post-
operative diagnosis of adrenal cavernous hemangi-
oma was made (Figure 2). Positive cluster of dif-
ferentiation 31 and cluster of differentiation 34 im-
munostaining demonstrated a tumor of endothelial
nature that supported the diagnosis [3].

Discussion

Cavernous hemangiomas of the adrenal gland
are rare, benign and endocrinologically inactive
tumors. The pathogenesis of these tumors is un-
clear; they are probably congenital, with involve-
ment of hereditary factors and ectasia of blood ves-
sels [3]. They are usually unilateral and appear in
the sixth or seventh decade of life. The majority of
tumors are asymptomatic lesions, but if they are
large, the symptoms include flank pain and a pal-
pable mass, or they may present with hypovolemic

Test/Test Result/Rezultat Reference range/Referentne vrednosti
WBC (white blood cells) x10%/L/Leukociti 7.4 4.00 - 9.00
Hematocrit/Hematokrit (rv) 0.440 0.37-0.54

PLT (platelet count) x10%/L/Trombociti 271 150 - 450

Glucose (mmol/1)/Glukoza 5.01 35-6.5

Urea (mmol/l)/Urea 4.5 27-178

Creatinine (umol/l)/Kreatinin 83 45 -109

C-reactive protein mg/L/C-reaktivni protein 4 <6
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Table 2. Levels of the patient’s adrenal hormones, other hormones, and electrolytes during the preoperative period
Tabela 2. Vrednosti adrenalnih hormona, drugih hormona i elektrolita kod pacijentkinje u preoperativnom periodu

Test Result Reference range
Test Rezultat Referente vrednosti
Morning cortisol levels/Jutarnji kortizol u serumu (nmol/l) 120.96 55-690
Cortisol levels at night/Vecernji kortizol u serumu (nmol/l) 20 h 145.5 55-690
Midnight serum cortisol/Ponocni kortizol u serumu (nmol/l) 24h 878 55-690
Adrenocorticotropic hormone/Adrenokortikotropni hormon (pg/ml) 21 <46
Aldosterone/Aldosteron (ng/ml) 11.2 5-14.5
Calcitonin/Kalcitonin (pg/ml) <3 <58
Sodium/Natrijum (mmol/l) 140 137 - 145
Potassium/Kalijum (mmol/l) 4 38-55
Ionized calcium test/Jonizovani kalcijum (mmol/l) 1.26 1-1.30
Dexamethasope suppregsion test . ' 4 55 - 690
Test prekonocne supresije deksametazonom(cortisol/kortizol nmol/l)

Urinary mqtanephrineS/Me(anefrini u urinu 63 <90
Metanephrines/Metanefrini (ug/24 h)

Urinary normetanephrines/Normetanefrini u urinu 134 <180

Normetanephrines/Normetanefrini (ug/24 h)

shock caused by a spontaneous rupture. Adrenal
hemangiomas are most commonly non-functioning
tumors, and only three cases of functioning adrenal
hemangiomas have been reported to date [4].

Adrenal masses are usually identified by imaging
techniques performed for other reasons. The dif-
ferential diagnosis of incidental adrenal masses in-
cludes: adrenal adenoma, adrenal cortical carcino-
ma, metastatic cancer, pheochromocytoma, adrenal
cyst, myelolipoma, hematoma, ganglioneuroma and
cavernous hemangioma. A CT scan finding of ad-
renal cavernous hemangioma includes a hypodense,
heterogeneous lesion with calcifications. Spotty cal-
cifications throughout the tumor are probably due
to phleboliths in dilated vascular spaces [5]. Al-
though nonspecific, abdominal MRI may show hy-
perintensity on T2-weighted images and a focal
hyperintensity on T1-weighted images [6].

On histopathological examination, adrenal cav-
ernous hemangioma is located in the adrenal cortex

and consists of multiple dilated vascular cavities
lined by a single layer of vascular endothelium sur-
rounded by a collagenous wall [7]. The main indica-
tions for surgery of these adrenal masses are to
relieve mass-effect-type symptoms, to exclude ma-
lignancy, and to treat complications such as spon-
taneous bleeding [8].

Conclusion

In summary, we reported a case of an inciden-
tally discovered nonfunctionine adrenal cavernous
hemangioma treated by laparoscopic surgery. The
diagnosis of adrenal cavernous hemangioma may
be challenging and it most often occurs after sur-
gery, since it is frequently confirmed by histopatho-
logical examination. Surgical excision may be
achieved by laparoscopic adrenalectomy, as a stand-
ard care for small to medium sized benign adrenal
tumors (up to 6 — 7 cm in diameter).
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RUPTURE OF AN UNSCARRED UTERUS — A CASE REPORT

RUPTURA INTAKTNE MATERICE — PRIKAZ SLUCAJA
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Introduction. Rupture of an unscarred uterus is extremely rare
and associated with severe maternal and fetal morbidity. Risk
factors are second-stage dystocia, grand multiparity, high par-
ity, labor induction or augmentation with oxytocin or prostag-
landins, delivery after the 42" week of gestation, neglected
labor, fetal malpresentation, breech extraction, and instrumen-
tal delivery. Case Report. A 44-year-old multipara (gravid3
para3) underwent induction of labour at 40 + 3 weeks of gesta-
tion. The patient’s medical history showed no uterine surgeries,
but her first delivery was instrumental, with vacuum extractor.
The induction of labour was initiated by oxytocin infusion of 6
mlIU/min. Continuous fetal heart rate monitoring was performed
and there were no signs of fetal distress. Fetal descent in the
second stage of labor lasted an hour, which is slightly over than
average duration for multiparas. A live female infant weighing
3380 g was born and the pediatrician started resuscitation of
the baby. Apgar score was 1/3/3. Ten days following the deliv-
ery, the patient was admitted to Emergency Gynaecology De-
partment of the Clinic of Gynecology and Obstetrics due to
abdominal pain, left sided retrouterine hematoma, and foul-
smelling vaginal discharge. Laparotomy was indicated due to
suspected uterine rupture. The intraoperative findings showed
subinvolution of the uterus with signs of panmetritis and on the
left side below the round ligament there was a 2 ¢cm long rup-
ture, passing through and invading the lateral and posterior
walls of the uterus. A total abdominal hysterectomy with bilat-
eral salpingo-oophorectomy on the left side was performed.
Conclusion. Although a reliable prediction and prevention do
not exist, the obstetricians’ awareness of this rare event in un-
scarred uterus may decrease maternal and neonatal morbidity.
This case report is an example of a serious and difficult outcome
after a seemingly low-risk situation.

Key words: Uterine Rupture; Obstetric Labor Complications; La-
bor, Induced; Rupture, Spontaneous; Risk Factors; Hysterectomy

Introduction

Uterine rupture in pregnancy is rare, but it is
associated with serious complications and severe
maternal and fetal morbidity. The initial signs and
symptoms of uterine rupture are typically nonspe-

Uvod. Ruptura intaktnog uterusa je izuzetno retka pojava sa
ozbiljnim fetalnim i maternalnim morbiditetom. U faktore
rizika spadaju distocija drugog porodajnog doba, multiparitet,
veci broj porodaja, indukcija ili stimulacija porodaja oksitoci-
nom ili prostaglandinima, porodaj nakon 42 nedelje, zapusteni
porodaj, fetalna malprezentacija, karli¢na ekstrakcija, instru-
mentalni porodaj. Prikaz slu¢aja. Trecerotki, staroj 44 godine,
odredena je indukcija porodaja u 40 + 3 gestacijskoj nedelji.
Anamnesticki negira operacije na materici, navodi da je prvi
porodaj zavrSen instrumentalnim putem, vakuum-ekstrakcijom.
Indukcija porodaja zapoceta je infuzijom oksitocina u dozi od
6 mIU/min. Kontinuirani fetalni monitoring tokom porodaja
bio je normalan, bez znakova fetalnog distresa. Spustanje fe-
talne glavice u drugoj fazi porodaja, trajao je jedan sat, §to je
nesto duze od prose¢nog vremena za multipare. Rodeno je zivo
zensko novorodence tesko 3.380 g, uz prisustvo pedijatra, koji je
pristupio zbrinjavanju deteta. Apgar skor bio je 1/3/3. Deset dana
nakon porodaja pacijentkinja je primljena na Odeljenje opste i ur-
gente ginekologije zbog bolova u donjem delu stomaka, ultrazvuéno
videnog retrouterinog hematoma s leve strane uterusa, pojacanog
1 neprijatnog mirisa vaginalnog sekreta. Zbog sumnje na rupturu
uterusa, indikovana je laparotomija. Intraoperativni nalaz ukazao
je na subinvoluciju materice, sa znakovima panmetritisa, levo ispod
ligg. rotunda rupturu duzine 2 cm koja prozima i prolazi kroz lat-
eralni 1 zadnji zid materice. U¢injena je totalna abdominalna his-
terektomija sa obostranom salpingektomijom i levom ovarijek-
tomijom. Zaklju¢ak. lako ne postoji klinicki pouzdan na¢in predik-
cije ili prevencije, svest i razmisljanje akusera o rupturi intaktne
materice moze da smanji maternalni i fetalni morbiditet. Ovaj pri-
kaz slu¢aja primer je ozbiljnog i teskog ishoda nakon, naizgled,
niskorizi¢ne situacije.

Kljuéne redi: ruptura uterusa; komplikacije opstetrickog
porodaja; indukovani porodaj; spontana ruptura; faktori rizika;
histerektomija

cific, and low suspicion of this event makes the di-
agnosis difficult, sometimes delaying the therapy.

A normal, unscarred uterus is least susceptible
to rupture. Risk factors for rupture of unscarred
uterus are second-stage dystocia, grand multiparity,
high parity, labor induction or augmentation with
oxytocin or prostaglandins, delivery after 42" week

21000 Novi Sad, Hajduk Veljkova 1-3, E-mail: branislava.baturan@mf.uns.ac.rs, branamendebaba@gmail.com
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Figure 1. Transvaginal ultrasound of the pelvis showing
retrouterine hematoma on the left side of the uterus
Slika 1. Transvaginalni ultrazvuk karlice koji pokazuje
retrouterini hematom sa leve strane uterusa

of gestation, neglected labor, fetal malpresentation,
breech extraction, and instrumental delivery [1].
The incidence of uterine rupture in women with
unscarred uterus is low, only 0.012% (1 in 8.434) in
developed countries, and 0.11% (1 in 920) in developing
countries [2]. A higher incidence in developing coun-
tries is due to inadequate access to medical care and
therefore more cases of neglected and obstructed labor.

Case Report

A 44-year-old multipara (gravid3 para3) was ad-
mitted to Emergency Gynaecology Department of
the Clinic of Gynecology and Obstetrics 10 days af-
ter vaginal delivery due to abdominal pain, left sided
retrouterine hematoma, and foul-smelling vaginal
discharge.

In the most recent pregnancy, she was diagnosed
with a polyhydramnios and gestational diabetes mel-
litus. She was on a diabetic diet, without medica-
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Figure 2. Transvaginal utrasound of the pelvis showing
progression of the retrouterine hematoma

Slika 2. Transvaginalni ultrazvuk karlice koji pokazuje
progresiju retrouterinog hematoma

tions. She had no history of any uterine surgeries,
but her first delivery was instrumental, with vacuum
extractor. The induction of labor was at 40 + 3 weeks
of gestation, and started with oxytocin infusion of
6 mIU/min with diazepam. Spontaneuos rupture of
membranes occurred after 90 minutes, and contrac-
tions became stronger. Continuous fetal heart rate
monitoring was performed and there were no signs
of fetal distress. Fetal descent in the second stage of
labor lasted an hour, which was slightly over the
average duration for multiparas. The delivery lasted
9 hours after the oxytocin infusion was initiated. A
live female infant was born weighing 3380 g and the
pediatrician performed a resuscitation of the baby.
Apgar score was 1/3/3. The placenta was delivered
spontaneously 13 minutes later. She had an episi-
otomy and rupture of the cervix uteri on the left side,
which were sutured. The day after the delivery, at
the maternity ward the patient complained about
pain in the upper abdomen. Her vital signs were
normal, laboratory findings suggested anemia (hgb:
76 g/1, het: 0,22 1/1, er: 2.44 x 10™/1). A transadomi-
nal ultrasound of the pelvis and upper abdomen was
performed and there was no sign of free fluid in
Douglas pouch, uterus was in good involution,
length and width 113 x 75 mm, and the uterine cav-
ity was empty. She received infusion of iron (I1I)-
hydroxide (Ferrovin®). The control laboratory find-
ings showed dropping values of red blood cells
pointing to severe anemia (hgb: 69 g/1, het: 0,20 1/1
er: 2,23 x 10'?/1,). Blood transfusion (595 ml, two
units of packed red blood cells) was administrated.

Figure 3. Uterine rupture below the round ligament
passing through and invading the lateral and posterior
walls of the uterus

Slika 3. Ruptura materice ispod ligg. rotunda koja
prolazi kroz lateralni i zadnji zid uterusa
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Figure 4. Uterine specimen after hysterectomy
Slika 4. Preparat materice nakon histerektomije

She was discharged on the fourth day postpartum,
with a proscribed therapy for anemia.

Ten days following the delivery, she was admit-
ted to our Clinic. Upon examination, her tempera-
ture was 38°C, vital signs were stable, there was no
rebound tenderness in the abdomen, abdominal ri-
gidity or guarding. The transvaginal ultrasound
scan showed a retrouterine hematoma on the left
side of the uterus (61 x 76 mm) (Figure 1). Triple
intravenous antibiotic therapy was introduced (Met-
ronidazole, Cefuroxime, Ciprofloxacin). Later that
day, she presented with heavy vaginal bleeding. The
transvaginal ultrasound scan showed a progression
of retrouterine hematoma that measured 93,8 mm
(Figure 2). A laparotomy was indicated due to sus-
pected uterine rupture. The intaoperative findings
showed subinvolution of the uterus with signs of
panmetritis and on the left side below the round
ligament there was a 2 cm long rupture, passing
through and invading the lateral and posterior walls
of the uterus (Figure 3). There were adhesions be-
tween the sigmoid colon and posterior wall of the
uterus, and organized hematoma (250 ml of blood)
that communicated with the uterine cavity. A total
abdominal hysterectomy with bilateral salpingo-

Baturan B, et al. Rupture of an Unscarred Uterus

oophorectomy on the left side was performed due
to the extent of the rupture and signs of infection
(Figure 4). The estimated intraoperative blood loss
was 1300 mL and the patient received two units of
packed red blood cells (575 ml) and two units of
fresh frozen plasma (395 ml), postoperatively. The
hematoma lodge and peritoneal fluid cultures, tak-
en during surgery, were both positive on anaerobic
bacteria Bacteroides fragilis. The patient made a
recovery without any other medical complications
and was discharged 7 days later in a good medical
condition and antibiotic therapy.

Discussion

Uterine rupture is a very rare event in patients
without any history of cesarean section or other uter-
ine surgery [2]. Our patient had a history of two
vaginal deliveries and no previous gynecological
procedures, so the risk of rupture was extremely low,
at the level of hypothesis. Studies show that due to
delayed diagnosis and management of this event,
uterine rupture of the unscarred uterus has a higher
maternal and neonatal morbidity than rupture of a
scarred uterus [3, 4]. In the study of Gibbins et al.,
cases of rupture of unscarred uterus had a greater
mean blood loss, higher rate of blood transfusion and
frequency of peripartum hysterectomy, and higher
adverse neonatal neurologic outcomes, comparing to
rupture of scarred uterus [4]. Unfortunately, our case
report is an example of these facts. In patients with
an unscarred uterus, risk factors that may lead to
uterine rupture are macrosomia, shorter interval be-
tween deliveries, high parity, post-date pregnancies,
advanced maternal age, labor induction or augmenta-
tion with prostaglandins or oxytocin, and dysto-
cia during the first and second stage [5, 6]. Our pa-
tient’s advanced maternal age, third pregnancy, in-
duction of labor, use of oxytocin, dystocia during the
second stage of labor are all individual factors that
together resulted in this unfavorable outcome.

Conclusion

Delayed identification and management of uter-
ine rupture in unscarred uterus results in severe
maternal and fetal outcomes. Although a reliable
prediction and prevention do not exist, the obstetri-
cians’ awareness of this rare event may decrease
maternal and neonatal morbidity. This case report
is an example of a serious and difficult outcome
after a seemingly low-risk situation.
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SMALL BOWEL PERFORATION FOLLOWING BLUNT ABDOMINAL TRAUMA
CAUSED BY AN ACCIDENTAL HAMMER BLOW - A CASE REPORT

PERFORACIJA TANKOG CREVA U SKLOPU TUPE TRAUME ABDOMENA IZAZVANA SLUCAJNIM
UDARCEM CEKICEM — PRIKAZ SLUCAJA
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Summary

Introduction. Trauma is among the leading causes of death. Un-
detected and untreated adequately and on time, traumatic small
bowel injuries can be lethal. Case Report. We present a case of
a small bowel perforation after a blunt abdominal injury, caused
by an accidental self-inflicted hammer blow to the abdomen. The
initial abdominal and chest x-rays and abdominal ultrasound did
not indicate an injury to the abdominal organs. Due to the im-
paired clinical picture and the fact that the patient was hemody-
namically stable, multi-detector computed tomography of the
abdomen and small pelvis was performed, showing intraperito-
neal free fluid and pneumoperitoneum, not seen by other imaging
methods. A decision for surgical treatment was made. The intra-
operative finding confirmed a small bowel perforation. Conclu-
sion. Due to the possible false-negative imaging findings, clini-
cal follow-up of patients with abdominal trauma is mandatory
when making the decision for surgical treatment.

Key words: Intestinal Perforation; Wounds, Nonpenetrating;
Abdominal Injuries; Household Articles; Accidental Injuries;
Pneumoperitoneum; Signs and Symptoms; Diagnosis; Tomog-
raphy, X-Ray Computed; Treatment Outcome

Introduction

Abdominal injuries caused by blunt trauma are
in the 3 place, right after head and chest traumas,
blunt abdominal traumas (BAT) being the leading
cause of mortality and morbidity in all age groups.

Isolated injuries of the small intestine and me-
sentery, as a part of BATs, are rare and occur in
about 1-5% of cases, and high morbidity and mor-
tality is often due to late diagnosis [1, 2].

Intestinal injuries in BAT may be caused by vari-
ous forms of blunt traumas, but the main causes of
BAT are direct traumas, motor vehicle accidents, and
falls from height [3]. The authors present a case of a
58-year-old male with traumatic jejunal perforation
caused by an accidental hammer blow to the abdomen.

SazZetak

Uvod. Trauma je medu vode¢im uzrocima smrti. Neprimeéene
i neleCene na odgovarajuéi nacin i na vreme, traumatske pov-
rede tankog creva mogu biti smrtonosne. Prikaz slu¢aja. Pred-
stavljamo slucaj perforacije tankog creva nakon tupe traume
trbuha, uzrokovane slu¢ajnim samopovredivanjem u trbuh,
udarcem ¢eki¢em. Prvobitni rendgenski snimci grudnog kosa
i abdomena, kao i ultrazvuk abdomena, nisu ukazivali na pov-
redu trbusnih organa. Zbog pogorsanja klinicke slike, a zbog
¢injenice da je pacijent bio hemodinamicki stabilan, uradena je
kompjuterizovana tomografija abdomena i male karlice koja je
pokazala slobodnu te¢nost i pneumoperitoneum, §to nije videno
drugim imidzing metodama. Postavljena je indikacija za op-
erativno le¢enje. Intraoperativni nalaz — perforacija tankog
creva. Zakljuéak. Zbog mogucih negativnih nalaza radioloske
dijagnostike, klinicko prac¢enje bolesnika s trbusnom traumom
obavezno je prilikom postavljanja indikacije za operativno
lecenje.

Kljuéne reci: perforacija tankog creva; nepenetrirajuce rane;
abdominalne povrede; kuéni alati; sluajne povrede; pneu-
moperitoneum; znaci i simptomi; dijagnoza; ct; ishod le¢enja

Case Report

A 58-year-old man was admitted to the Depart-
ment of General Surgery of the General Hospital
Novi Pazar, Serbia, due to abdominal pain caused by
an accidental self-injury to the abdomen with a ham-
mer blow. The patient had a history of a previous
surgery of a duodenal ulcer.

Initially, a laboratory test (all biochemical pa-
rameters were in reference range), abdominal and
chest x-ray (no signs of pneumoperitoneum), ab-
dominal ultrasound (no free fluid in the abdomen
and pelvis) were performed. A muscle hematoma
measuring 14 x 6 mm was observed in the suprapu-
bic area on the left side of the abdominal wall. There
were no visible signs of injury on the skin surface.

36300 Novi Pazar, Generala Zivkoviéa 1, E-mail: dzemail.detanac@gmail.com
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Abbreviations

BAT — blunt abdominal trauma
CT — computed tomography
SBP — small bowel perforation
us —ultrasonography
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Figure 1. Abdominal CT scan A
Slika 1. Kompjuterizovana tomografija abdomena - slika A

Since the radiological and ultrasound diagnostics
did not indicated injuries of internal abdominal or-
gans, and the patient was in good overall condition,
hemodynamically stable, conservative treatment was
initiated. Eight hours after admission, the general
condition of the patient got worse with an increase
in abdominal pain. The abdomen was distended with
diffuse tenderness and guarding over the lower quad-
rants of the abdomen. The laboratory test showed the
following results: C-reactive protein 103.9 mg/L,
white blood cells 11.6 x 10.9/L, red blood cells 4.64
x 10.12/L, hemoglobin 143 g/L, platelets 218 x 10.9/L,
hematocrit 0.395 L/L, while the rest biochemical pa-
rameters were within the reference range. The patient
was hemodynamically stable. The computed tomog-
raphy (CT) of the abdomen and pelvis showed fluid
around the liver and lower abdomen, whereas appar-
ent solid organ injuries (Figures 1 and 2) were not
found by other imaging methods. A decision for sur-
gical treatment was made.

A median laparotomy was performed and ap-
proximately 800 cc of free fluid and intestinal con-
tents was evacuated, and a portion of the contents
was sent for microbiological analysis. Intraopera-
tively, a large number of small bowel adhesions to
the anterior abdominal wall as well as to the small
bowel were identified, probably as a result of the
previous surgery. The small intestine was partially
covered with fibrin deposits. Adhesiolysis was per-
formed and the abdomen was explored. The small
bowel was examined completely up to the ileocecal

Figure 2. Abdominal CT scan B
Slika 2. Kompjuterizovana tomografija abdomena - slika B

valve. A perforation of the small intestine was found
about 70 cm from the Treitz ligament, on the an-
timesenteric side, with no other signs of injury (Fig-
ure 3). Abundant lavage of the abdominal cavity
with a large amount of saline was done, after which
the suture of the perforation site was made, in two
layers, using absorption thread with a diameter 3/0.
The first two postoperative days the patient was in
intensive care after which he was transferred to the
general surgery department, hemodynamically sta-
ble, afebrile with no signs of sepsis. Klebsiella spp.
was isolated from the intra-abdominal fluid speci-
men sent for analysis. The treatment was continued
with conservative therapy (crystalloids, analgesics,
antibiotics (ceftriaxone, amikacin, metronidazole)
and other supportive therapy). The postoperative
recovery was satisfactory. There was no significant
abdominal postoperative pain. The patient was dis-
charged on the 12%" postoperative day.

Discussion

Blunt abdominal trauma can cause injury to both
the solid organs and intestines. Solid organ injuries
usually involve liver and spleen injuries and they
are manifested by internal bleeding. Enteric injuries
usually do not have such a dramatic clinical picture
initially and manifest with sepsis and peritonitis [4,
5]. Clinical assessment of the patient’s condition
and adequate diagnosis are crucial for the timely
diagnosis of small bowel perforation (SBP) and sur-
gical treatment. Delayed surgical management leads
to an increase in morbidity and mortality. Because
imaging methods have a degree of false-negative
results, relying solely on them may delay surgery
and endanger the patient [1, 6]. Different investiga-
tions reported low accuracy (16—45%) of clinical
findings and unreliability in defining the need for
laparotomy in BAT patients [7]. Due to the charac-
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Figure 3. Intraoperative finding — small bowl perforation
Slika 3. Intraoperativni nalaz — perforacija tankog creva

teristics of the small bowel content, which is char-
acterized by low bacterial content and almost neu-
tral pH, peritoneal irritation develops slowly [8].
Pneumoperitoneum may not be specific for the di-
agnosis of SBP [8], especially if SBP is confined or
temporarily covered, or only liquid is leaking. In
this case, pneumoperitoneum may be absent [1].
Today, ultrasonography (US) is a very widespread
diagnostic method, it is safe and reliable, simple, fast
and it can be safely procured multiple times. Free fluid
on abdominal US after abdominal trauma represents a
positive finding. In case when there is no solid organ
abdominal injury and there is a verified free fluid on
abdominal US, Kahn et al. suggest a high probability
of a bowel injury. However, free peritoneal fluid is not
a specific finding of bowel injury [1, 9]. In our case,
there were no signs of pneumoperitoneum on the
graphs or free fluid on the US. Due to the abdominal
pain and signs of peritonism and the fact that the patient
was hemodynamically stable, and even though the sur-
gical team made the decision for explorative laparoto-
my, an abdominal CT scan was performed. In hemo-
dynamically stable patients, the method of choice in

the diagnosis of blunt abdominal trauma is CT [10].
The CT allows detection of both parenchymal and hol-
low organ injury. If there are no CT signs of solid organ
injuries, but there are pneumoperitoneum, free ab-
dominal fluid, contrast extravasation in the abdomen,
small bowel thickening and dilatation, there is a high
suspicion of a bowel injury [3]. This finding has been
reported in several studies [3, 11, 12]. The CT diagno-
sis of SBP has a sensitivity of 92-97.7% and a specifi-
city of 94-98.5%, making it the gold standard for the
diagnosis of SBP [2, 3]. Although some authors found
CT findings to be unreliable for assessing the injury
severity, they recommended mandatory laparotomy for
patients with isolated free fluid on CT scans [13]. Sur-
gical treatment of patients may be either open or lapar-
oscopic surgery. The laparoscopic approach can be
applied in hemodynamically stable patients with BAT,
taking into account the patient’s condition, surgical
team experience, and equipment. Complications of
laparoscopic surgery should also be considered, espe-
cially in patients who have previously had open ab-
dominal surgical procedures, procedures which may
complicate the laparoscopic exploration and a degree
of conversion which can go up to 50% [1, 14]. Our
patient was previously operated on for duodenal ulcer
perforation. With all of the above in mind, the surgical
team opted for an open surgical procedure. There were
no postoperative complications and the outcome was
successful.

Conclusion

Diagnosis of an isolated perforation of the small
intestine in the context of blunt abdominal trauma
can sometimes be difficult and can lead to delayed
diagnosis, which increases morbidity and mortality.
Due to the possible false-negative imaging findings,
clinical monitoring of patients with abdominal
trauma is mandatory when making the decision for
surgical treatment. Due to the high sensitivity, com-
puted tomography is necessary in the early diagno-
sis of minor blunt abdominal injuries.
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ULTRASOUND DIAGNOSIS OF PEPTIC ULCER PERFORATION - A CASE REPORT

ULTRAZVUCNA DIJAGNOSTIKA PERFORIRANOG PEPTICKOG ULKUSA — PRIKAZ SLUCAJA

Danka PETROVIC!, Predrag PETROVIC? and Natasa PRVULOVIC BUNOVIC!?

Summary

Introduction. Peptic ulcer perforation is an urgent, life-threat-
ening condition that requires prompt diagnosis and emergency
surgical treatment. It is a focal defect of the pylorobulbar zone
that affects all the layers and allows intraluminal content to leak
into the peritoneal/retroperitoneal cavity. The aim of this study
is point to ultrasonography as a good diagnostic modality in
identifying peptic ulcer perforation when it is clinically unrec-
ognized. Case Report. We report a case of a 36-year-old man
who came to the Emergency Center of the Clinical Center of
Vojvodina complaining of a sudden severe pain in the entire
abdomen. The patient reported previous dyspeptic symptoms.
Emergency transabdominal ultrasonography was perfomed, and
a peptic ulcer perforation was suspected. It significantly short-
ened the time to urgent surgical treatment and the diagnosis was
confirmed. Conclusion. Pneumoperitoneum, collection of ex-
traluminal free fluid with gas bubbles around the lesion, inflam-
matory thickening and discontinuity of the pylorobulbar wall,
with or without focal hyperechogenic line (perforation zone)
are ultrasound findings suggestive of peptic ulcer perforation.
Key words: Peptic Ulcer Perforation; Ultrasonography; Diag-
nosis; Stomach Ulcer; Duodenal Ulcer; Signs and Symptoms

Introduction

Peptic ulcer perforation is an urgent surgical, life-
threatening condition with a high risk of mortality
and morbidity (10 — 40%), especially in the elderly
patients and patients with comorbidities, as well as
in patients who presented late, i. e. 12 hours or later,
after the onset of symptoms. The annual incidence
of peptic ulcer disease in the world is 1.5 — 3%, and
perforation occurs in 2 — 14% of patients with active
ulcer. The 30-day mortality rate reaches 20% and
90-day mortality rate is over 30% [1]. It presents a
focal defect which penetrates all the layers of the
gastric or duodenal wall, allowing food and digestive
juices to leak into the peritoneal or retroperitoneal
cavity [1, 2]. The perforation usually occurs in small
curvatures on the posterior wall of the pylorus, or in
the anterior wall of the duodenal bulb. It is most com-
monly caused by the bacterium Helicobacter pylori.
It may also occur due to excessive use of nonsteroidal

SazZetak

Uvod. Perforacija peptickog ulkusa je urgentno, Zivotno ugrozava-
juce stanje koje zahteva brzu dijagnostiku i §to raniji hirurski tre-
tman. Predstavlja fokalni defekt koji zahvata sve slojeve zida pilo-
robulbarne regije 1 omogucava isticanje intraluminalnog sadrzaja
u peritonealnu/retroperitonalnu duplju. Cilj ovog ¢lanka je da pod-
seti ¢itaoca da ultrasonografija moze biti ponekad dobar dijagno-
sticki modalitet u postavljanju sumnje na klini¢ki neprepoznate
perforacije peptickog ulkusa. Prikaz slu¢aja. Predstavljamo 36-go-
dis$njeg muskaraca koji dolazi u Urgentni centar Klinickog centra
Vojvodine zbog naglo nastalih jakih bolova u celom trbuhu. Od
ranijih tegoba navodi dispepticke tegobe. U sklopu urgentnog pro-
tokola nacinjena je ultrasonografija abdomena zbog sumnje na
perforaciju peptickog ulkusa, $to je znacajno skratilo vreme do
urgentnog hirurskog tretmana koji je potvrdio postavljenu dijagno-
zu. Zakljucak. Pneumoperitoneum, perileziona ekstraluminalna
slobodna te¢na kolekceija sa mehuri¢ima gasa i inflamatorna zade-
bljanja i prekid kontinuiteta zida pilorobulbarne regije sa/bez fo-
kalne hiperehogene linije —zone perforacije su ultrazvuéni kriteri-
jumi za postavljanje sumnje na perforaciju peptickog ulkusa.
Kljuéne reci: perforacija peptickog ulkusa; ultrasonografija;
dijagnoza; ulkus Zeluca; ulkus duodenuma, znaci i simptomi

anti-inflammatory drugs. Today, the incidence of
perforated ulcer is in decline, because of the improve-
ment in the eradication of Helicobacter pylori and
peptic ulcer therapy [3]. Clinical manifestations of
peptic ulcer perforation largely depend on the time
when the first symptoms begin, on the size of the
perforation, and whether there is leakage of luminal
content into the peritoneum/retroperitoneum. The
clinical symptoms may be nonspecific: severe pain
in the upper abdomen that mimics acute pancreatitis,
cholecystitis, pyelonephritis, appendicitis, as well as
acute abdomen with abdominal wall rigidity. Due to
these nonspecific symptoms, abdominal ultrasonog-
raphy is often the initial diagnostic modality, be-
cause it is noninvasive, available, and easy to per-
form. This procedure easily excludes many entities
of differential diagnosis. Also, ultrasonography is
often the first step to detect the free peritoneal flu-
id, wall thickening of pylorobulbar region and to
suspect the presence of free extraluminal gas (large-
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ly depends on the experience of the sonographer
and condition of the patient) [4, 5]. The definitive
diagnosis is usually established by native abdominal
X-ray and computed tomography (CT) of the abdo-
men. The CT scan is recommended, as its diagnos-
tic accuracy is as high as 98% [6].

The purpose of this study was to point to ultra-
sonography as the first, only and irreplaceable diag-
nostic procedure in establishing peptic ulcer perfora-
tion, and not to diminish the importance of CT. Ultra-
sonography is a good diagnostic tool to identify patients
with peptic ulcer perforation, especially in children and
pregnant women, in order to reduce exposure to radia-
tion [7]. Furthermore, “saving time” from the onset of
symptoms and the surgical care of the patient is impor-
tant in these patients, because it reduces potential com-
plications [8, 9].

Case Report

A 36-year-old man came to the Emergency Cent-
er of the Clinical Center of Vojvodina complaining
of a sudden severe pain in the abdomen that got
worse in a supine position. The patient reported
previous dyspeptic symptoms. The physical exam-
ination revealed a diffuse abdominal pain with ab-
dominal wall rigidity, while the rest of the findings
were unremarkable. Laboratory test results showed
increased leukocytes (12.72 ... 22), while the re-
maining blood test results were within normal
ranges. An emergency abdominal utrasonography
was performed using a 3.5 — 5 MHz convex probe,
with the patient lying in a supine position. Right

Figure 1. Abdominal transverse epigastric scan using
3.5 MHz transducer; Circular thickening of the duodenal
wall points to peptic ulcer perforation (arrow)

Slika 1. Sonogram sa transverzalnim presekom epigastric-
ne regije abdomena ultrazvucnom sondom od 3,5 MHz.
Cirkularno zadebljanje zida bulbusa duodenuma koje moze
ukazivati na perforirani pepticki ulkus (strelica)

Figure 2. Abdominal transverse epigastric scan using
3.5 MHz transducer; Pocket of shadowing gas and free
fluid adjacent to porta hepatis (arrow)

Slika 2. Sonogram sa transverzalnim presekom epigastricne
regije abdomena ultrazvucnom sondom od 3,5 MHz. Ink-
luzije ekstraluminalnog gasa i slobodna tecnost u regiji
porte jetre (strelica)

subcostal, right parasagittal and epigastric scans
were made. A circumscript, uniformly thickened
wall, 12 mm in diameter, of pylorobulbar region was
established (Figure 1). In the locoregional area
there was a small amount of free liquid. Also, in the
liver hilum, free extraluminal gas was found with
distal acoustic shadow (Figure 2).

After a short preoperative preparation, an emer-
gent surgery was performed. The intraoperative
findings showed a perforated ulcer in the front of
the pyloric stomach, 5 mm in size, with about 1000
ml of serous fluid spilled into the peritoneal cavity.

Discussion

Direct signs of peptic ulcer perforation are in-
flammatory thickening and stratified appearance of
the wall of pyloric or bulbar region (normal thickness
of gastric wall is up to 7 mm, so peptic ulcer disease
is suspected when the gastric wall exceeds 8 mm in
thickness and has lost its five-layer structure on
transabdominal ultrasound (TUS); duodenal ulcer is
suspected if the duodenal wall thickness exceeds 5
mm) and there is a focal discontinuity of the affected
portion of gastric/bulbar wall [10]. Indirect signs of
peptic ulcer perforation are pneumoperitonem - pres-
ence of free extraluminal gas in the peritoneal cav-
ity, localized around the pylorus, duodenum, liver,
subdiaphragmatic and perirenal space, etc, presence
of free fluid in the peritoneal cavity, focal or diffuse
peritonitis, focal “striped form” inflammatory infil-
tration of perigastric fat or diffuse inflammatory
infiltration of mesenteric fat - “dirty mesenterium®,
locoregional reactive lymph nodes [2, 9]. Free fluid
is usually around the lesion, subhepatic, intraperito-
neal, etc. The pylorus is a 5-layer structure (mucosa,
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submucosa, muscularis, subserosa and serosa) that
tapers in cross-section and passes into the duodenal
bulb which has a thinner wall and several strains are
less recognizable, but three main layers: serosa, mus-
cularis and mucosa are enough to visualize it [11-14].
A perforated peptic ulcer is seen on TUS as a focal
thickening or discontinuity of the wall of pyloric or
duodenal bulb with or without hyperechoic bright line
that passes through the firewall (perforation zone) [7,
8, 12]. Sometimes it is possible to see free peritoneal
gas in the form hyperechogenic foci or lines, provid-
ing dirty distal acoustic shadow and “ring down” ar-
tifacts. Also, there may be bubbles of gas which to-
gether with the intraluminal content leak through the
perforated wall into the perigastric space or diffuse
into the peritoneum [15]. It is difficult to distinguish
the intraluminal from extraluminal gas, but the gas
location may be helpful: intraluminal gas is deeper
relative to the surface of the peritoneum, while the
free gas can be detected on subdiaphragmatic surface
of the liver, epigastric, in the lodge of the gallbladder,
and in the fissure of ligamentum teres [11, 16].

It is possible to establish focal thickening and
discontinuity of gastric wall, as well as pneumoperi-
tonem using ultrasonography, but as it is not en-
tirely reliable, it is generaly associated with a multi-
detector CT that has higher sensitivity to establish
the cause of acute abdominal pain. Contrast enchan-
ced CT is routinly used in late arterial and portal-
venous phase with muliplanar recontruction of im-
ages, and it evaluates emergency signs of acute

abdomen: free intraperitoneal extraluminal gas, fo-
cal diffuse peritonitis, contrast enchanced parietal
peritoneum and/or focal o diffuse hyperdense
stranding infiltration of perigastric/mesenteric fat
— “dirty mesenterium®, free intraperitoneal fluid,
dilated bowel with gas—liquid level, extravasal leak-
age of blood, focal thickening or discontinuity of
gastric/bulbar wall [19].

Ultrasound examination largely depends on the
skills of a sonographer, ultrasonography machine, and
preparation of the patient (meteorism, previous in-
stallment, constitution, etc.). The sensitivity of TUS
in diagnosing peptic ulcer is 66.7%, 38.9% for duo-
denal ulcer, and 45.8% in total [9, 10, 20]. Peroral
fluid-aided negative oral contrast or peroral cellulose-
based gastric ultrasound contrast agent in TUS of the
stomach and duodenum may increase the diagnostic
sensitivity; it has recently been suggested as a valu-
able initial screening tool for evaluation of acute abdo-
men in group of patients such as children and preg-
nant women, to establish peptic ulcer perforation.

Conclusion

Ultrasound is used in the diagnosis of perforated
peptic ulcer and that is in accordance with papers
published in medical literature. Regardless of the
type of diagnosis, earlier and more accurate diagno-
sis leads to faster therapy which reduces the number
of serious complications and length of hospital stay.
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Summary

Introduction. Gastroenteropancreatic neuroendocrine tumors com-
prise a heterogeneous group of neoplasms that originate from the
cells of the diffuse endocrine system within the gastrointestinal tract
and pancreas. The diagnostic procedures and therapy of patients
with gastroenteropancreatic neuroendocrine tumors is complex and
requires a multidisciplinary approach. Case Report. A 51-year-old
patient visited a Gastroenterology Outpatient Clinic for examination
complaining of redness, facial swelling and frequent watery diarrhea
since the age of 48 years. The clinical examination revealed subicter-
us, systolic murmur, and hepatomegaly. The patient received an
extensive examination that included specific laboratory tests and
various imaging techniques (endoscopy, radiology, cardiology, nu-
clear imaging) at the regional medical center. He was referred to a
tertiary medical center, including the national Center for the Treat-
ment of Neuroendocrine Tumors, and a metastatic neuroendocrine
tumor, most likely affecting the ileum, was established. After preop-
erative cardiac and anesthesiological assessments, an elective surgi-
cal procedure was performed, with a pathohistological/immunohis-
tochemical confirmation of a grade 1 neuroendocrine tumor of the
ileum. Conclusion. The process of diagnosing gastroenteropancre-
atic neuroendocrine tumors, after the onset of symptoms, is often
long, associated with comorbidities, and requires a multidisciplinary
approach to diagnosis, treatment and monitoring.

Key words: Neuroendocrine Tumors; Intestinal Neoplasms; Pan-
creatic Neoplasm; Stomach Neoplasms; Interdisciplinary Com-
munication; Malignant Carcinoid Syndrome; Neoplasm Metastasis

Introduction

Gastroenteropancreatic neuroendocrine tumors
(GEP-NETs) comprise a heterogeneous group of
neoplasms that originate from at least 16 different
types of cells of the diffuse endocrine system with-
in the gastrointestinal tract and cells of the islets of
Langerhans of the pancreas [1, 2].

Sazetak

Uvod. Gastroenteropankreati¢ni neuroendokrini tumori pred-
stavljaju heterogenu grupu neoplazmi porekla ¢elija difuznog
endokrinog sistema gastrointestinalnog trakta i pankreasa. Di-
jagnosticki i terapijski pristup kod ovakvih bolesnika je slozen
i zahteva multidisciplinarnosti. Prikaz slu¢aja. Bolesnik star
51 godinu javio se na pregled u gastroenterolosku ambulantu
zbog naleta crvenila, oticanja lica i ucestalih prolivastih stolica
koje primecuje od 48. godine zivota. Klinicki pregled je ukazao
na subikterus, sistolni Sum i hepatomegaliju. U regionalnom
zdravstvenom centru, a zatim u tercijernim zdravstvenim cen-
trima, od kojih je jedan referentni nacionalni centar za leCenje
neuroendokrinih tumora, sprovedenim ekstenzivnim ispitiva-
njem uz koriséenje specificnih laboratorijskih testova, endo-
skopskih, radioloskih, kardioloskih i nuklearnih metoda, uka-
zano je na postojanje metastatskog neuroendokrinog tumora,
najverovatnije porekla ileuma. Nakon kardioloske i anestezio-
loske evaluacije, sprovedena je elektivna hirurska procedura uz
patohistolosku/imunohistohemijsku potvrdu gradus 1 neuroen-
dokrinog tumora ileuma. Zaklju¢ak. Postavljanje dijagnoze od
trenutka ispoljavanja prvih simptoma gastropankreati¢nih ne-
uroendokrinih tumora je ¢esto dugo, u vezi je sa ispoljavanjem
komorbiditeta i zahteva multidisciplinarni pristup u dijagnosti-
ci, leenju i pracenju.

Kljuéne reéi: neuroendokrini tumori; intestinalni tumori; tu-
mori pankreasa; tumori Zeluca; interdisciplinarna komunikac-
ija; karcinoidni sindrom; metastaze

It is thought that approximately 2/3 of all neu-
roendocrine tumors (NETs) are gastrointestinal or
pancreatic tumors, most frequently located in the
small intestine. The GEP-NETs account for about
2% of all gastrointestinal tumors [3]. The annual
incidence of GEP-NETSs is estimated to be 5.25 new
cases per 100,000 people [4].

Approximately 1/3 of GEP-NETs are classified
as functional, with cells that are releasing peptide
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receptors on the surface, which can be useful for
diagnosing the location and target therapy. The five-
year survival rate is 30 — 90% [4, 5].

The clinical manifestations of GEP-NETs are
diverse and usually non-specific. The clinical symp-
toms and signs of GEP-NETs located in the small
intestine and proximal colon are known as the car-
cinoid syndrome [6].

Patients with GEP-NETs require a multidiscipli-
nary approach. The diagnosis 1s made through the
measurement of serum markers and visualization
procedures [6, 7].

The treatment usually involves a combination of
surgery and the use of somatostatin analogs, radi-
ofrequency ablation of liver metastases and chem-
oembolization, peptide receptor radionuclide ther-
apy and chemotherapy [8].

Case Report

A 5l-year-old patient visited the Gastroenterol-
ogy Outpatient Clinic for examination, complaining
of redness, facial swelling and frequent watery di-
arrhea, since the age of 48 years. These symptoms
were not accompanied by abdominal pain, loss of
appetite or weight loss. The past medical history
was negative, while the family history showed car-
diovascular disease and malignancy. It was estab-
lished through clinical examination that the patient
was in good overall health, but he was diagnosed
with subicterus, audible 3/6 systolic murmur on the
xiphisternum, and enlarged right lobe of the liver
(4 cm enlargement) behind the right portion of the
rib cage. Ultrasonography, and then computed to-
mography (CT), confirmed liver enlargement with
multiple secondary deposits up to 57 mm in diam-
eter and paraaortic lymph nodes (Figure 1). The
esophagogastroduodenoscopy procedure indicated
gastritis, while colonoscopy up to the terminal il-
eum revealed second-degree internal hemorrhoids.
Biochemical analyses confirmed a mild form of
normocytic anemia, with hyperbilirubinemia, as
well as slightly elevated gamma-glutamyl trans-
ferase (GGT), elevated chromogranin A (CgA),
neuron-specific enolase (NSE) and urine 5-hydrox-
yindoleacetic acid (5S-HIA A), with alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), cancer
antigen (CA) 19-9, and prostate-specific antigen
(PSA) levels within the reference range (Table 1).

Based on the clinical presentation and the labo-
ratory test results, radiological and endoscopic pro-
cedures, the suspicion of a NET was identified and
the patient was referred to the Center for the Treat-
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Figure 1. CT scan of the abdomen confirming enlarged
liver with multiple secondary deposits

Slika 1. Kompjuterizovana tomografija abdomena koja
pokazuje uvecanu jetru sa brojnim sekundarnim depozitima

ment of Neuroendocrine Tumors in Belgrade. At
the Clinic of Endocrinology, Diabetes and Meta-
bolic Diseases of the Clinical Center of Serbia
(CCS), a metastatic NET was suspected, and a
pathohistological confirmation of liver changes us-
ing CT of the chest and Magnetic Resonance (MR)
Enteroclysis were suggested. Additional tests were
conducted at the Gastroenterology and Hepatology
Clinic of the Clinical Center of Vojvodina. The CT
scan confirmed there was no infiltration of the pul-
monary parenchyma; percutaneous ultrasound-
guided focal liver change biopsy made by an inter-
ventional radiologist indicated a pathohistological
and immunohistochemical (PH/THC) analysis
which revealed GEP-NET liver metastases, accord-
ing to the proliferation index (Ki-67) of histological
grade G2 (immunohistochemical profile: Synapto-
physin +, Ki-67 cca. 10%). The MR Enterography
revealed a short segment (2 cm) with a slightly
thickened wall (up to 4 mm) in the ileum region that
amplified the signal intensity and showed diffusion
restriction post-contrast; pathologic lymph nodes,
12 — 24 mm in diameter, were registered in the me-
sentery and retroperitoneum (Figure 2). As part of
the preoperative preparation, echocardiography was
performed at the Department of Endocrine Tumors
and Hereditary Cancer Syndromes of the Endo-
crinology Clinic of the CCS that revealed a massive
tricuspid regurgitation (TR 4+) and the cardiolo-
gist’s consent for a planned surgery under local
anesthesia was obtained. Somatostatin Receptor
Scintigraphy (SRS; OstreoScan) was done at the
Nuclear Medicine Center of the CCS and it showed
a stripe-shaped zone of intense radiopharmaceutical
accumulation (grade V) in the middle part of the
abdomen, right to the periumbilical region, as well as
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Figure 2. MR Enterography showing the location of the
primary tumor in the ileum
Slika 2. Magnetnorezonantna enterografija je pokazala
lokalizaciju primarnog tumora u ileumu

numerous zones of intense radioactive tracer accumu-
lation in both lobes of the liver. An elective surgical
procedure was performed at the Clinic for Digestive
Surgery of the CCS, restricting the primary intestinal
tumor together with fast-acting octreotide therapy dur-
ing surgery in order to prevent intraoperative exacer-
bation of carcinoid syndrome. The final PH/IHC find-
ings confirmed a G1 NET of the small intestine with
liver metastases (mitotic index 1/10 HPF, Ki-67 index
lower than 0.01%, Synaptophysin +++, CDX-2 +++,
SSTR-2 +++, with no PAX-8 and TTF-1 immunore-
activity), tumor stage IV, residual status RO.

Discussion

Hereby we present a case of a patient diagnosed
with a GEP-NET three years after the onset of
symptoms. The delay was due to non-specific initial
symptoms that resulted in the patient’s late visit to
the doctor. The diagnostic procedure relied on team-
work in the fields of gastroenterology, endocrinol-
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ogy, radiology, nuclear medicine, surgery, and fi-
nally pathology, and the patient was ultimately di-
agnosed with a metastatic GEP-NET of low prolif-
erative potential.

The GEP-NETs are most frequently located in
the small intestine (39—-42%) and rectum (26%),
which is followed by the colon (9-20%), stomach
(9-20%), pancreas (7—12%) and the appendix (6%).
Additionally, carcinoid tumors are the primary ma-
lignant tumors of the distal ileum whose incidence
exceeds that of adenocarcinomas (44% compared
to 33%) [9, 10].

In this case, MR Enterography revealed a possible
localization in the small intestine, while liver biopsy
indicated primary NET metastasis. Liver metastases
are common in patients with GEP-NETs, occurring
in 50 — 75% of cases, and their presence has a sig-
nificant influence on the quality of life, as well as the
overall prognosis [11, 12].

When 5-HIAA levels were compared among pa-
tients with different localizations of GEP-NETS, pa-
tients with functional midgut tumors exhibited the
highest levels. A correlation between 5-HIAA levels
and metastases, especially hepatic metastases, was
also noted. In approximately 75% of cases, a correla-
tion was found between NETs with embryologic
origin in the midgut and urinary 5-HIA A, which was
also the case in our patient. If carcinoid syndrome is
present, the sensitivity and specificity of this test is
70 and 90%, respectively [13—15].

However, even when specific biomarkers and
morphological methods are used, primary tumors
are often difficult to locate. In a study by Wang et
al., out of 15 patients with liver metastases, with
unknown location of the primary tumor, the small
intestine was identified as the primary tumor loca-
tion in 87%, following explorative laparotomy [16].

Our patient was diagnosed with right-sided car-
cinoid heart disease. Carcinoid heart disease, as a
unique carcinoid tumor manifestation, is seen in
72% of patients diagnosed with a primary GEP-NET
of the small intestine. The exact mechanisms respon-
sible for the development of this multifactorial phe-
nomenon are not well known to this day, although

Table 1. Biochemical analysis results during the process of diagnosis
Tabela 1. Rezultati biohemijskih analiza tokom dijagnostike pacijenta

Analysis Result Reference range
Analiza Rezultat Referentna vrednost
Hemoglobin/Hemoglobin 120 g/1 130 - 160 g/1
Total/Direct bilirubin/Totalni/Direktni bilirubin 37.7/12.8 pymol/l 3 -21/0.1 - 5.2 pmol/l
Gamma-glutamyltransferase (GGT)/y-glutamil transferaza 70 U/l <55U/
Chromogranin A (CgA)/Hromogranin A 246 nug/L <125 ng/L
Neuron-specific enolase (NSE)/Neuron-specificna enolaza 20 ug/L <16.3 pg/L
5-hydroxyindoleatic acid (5-HIA A)/5- hidroksi indol sirc¢etna kiselina ~ 368.3 umoL/24h < 32 pmoL/24h
Alpha-fetoprotein (AFP)/Alfa-fetoprotein 2 ng/ml < 7.08 ng/ml
Carcinoembryonic antigen (CEA)/Karcinoembrionalni antigen 1.8 ng/ml 3 ng/ml
Cancer antigen (CA 19-9)/Karbohidratni antigen 24 U/ml <37 U/ml
Prostate-specific antigen (PSA)/Prostata-specificni antigen 2 ng/ml <4 ng/ml
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there is evidence that this is due to the chronic ex-
posure of endothelium to a range of vasoactive sub-
stances secreted by the tumor, such as serotonin,
prostaglandins, histamine, bradykinin, tachykinins,
as well as the signaling through 5-hydroxytryp-
tamine 2B receptor and transforming growth factor
B1, which ultimately leads to fibrotic degeneration
of cardiac valves and the subvalvular apparatus.
Echocardiography should be mandatory in patients
diagnosed with carcinoid syndrome, so that the po-
tential signs of right-sided carcinoid heart disease,
which is associated with poorer prognosis, may be
recognized in a timely manner. A significant drop
in the incidence of right-sided carcinoid heart dis-
ease was seen following the introduction of soma-
tostatin analogs as a form of treatment, given that,
up to that point, about two thirds of patients diag-
nosed with carcinoid syndrome also suffered from
right-sided carcinoid heart disease [17-19].

The CT is the most widely used radiological meth-
od when it comes to diagnosing carcinoid tumors. In
approximately 73% of patients, primary GEP-NETs
are diagnosed by means of CT scanning, although
detection rates vary significantly (39-94%). The NETs
located in the small intestine are often small and multi-
focal, which means that they can go undetected on the
CT scan in 50% of cases. When the location of the
primary tumor is unknown, the CT detection rate is
significantly lower (35%). The role of MR Enterogra-
phy and enteroclysis in the detection of small intestine
carcinoid has not been precisely evaluated. Although
some studies showed 86—94% sensitivity and 95-97%
specificity, the number of carcinoids detected in those
studies was fairly small. In cases where the primary
tumor’s location is known, OctreoScan shows 80%
sensitivity and 90% specificity, while the detection
rate of primary tumors of unknown location is 24—
39%. A study that compared MR, CT and OctreoScan
findings in the detection of hepatic metastases, showed
that MR has the highest level of sensitivity - 95.2%,
CT - 78.5%, and OctreoScan - 49.3% [20-23].

Continuous administration of somatostatin ana-
log infusion is a crucial part of the perioperative
period for such patients. It should be administered
at least two hours before the surgery and continued

for 48 hours following the surgery, gradually de-
creasing the dose. The goal is to reduce the release
of serotonin and prevent complications such as hy-
potension, carcinoid crisis and death. Treatment
involving somatostatin analogs and/or tumor de-
blocking techniques (hepatic artery embolization,
palliative hepatic cytoreductive therapy) can im-
prove the symptoms of carcinoid syndrome and
decrease the negative impact that vasoactive agents
have on carcinoid heart disease and the occurrence
of heart failure, although no conclusive evidence of
their impact on the progression of carcinoid heart
disease has been found to this day [24, 25].

Nowadays, the approach to the treatment of pa-
tients diagnosed with GEP-NETs is going through
significant and rapid changes in line with new re-
search and introduction of novel treatment options.
Dramatic changes regarding the management of
these patients and introduction of sophisticated new
guidelines are a challenge that requires a multidis-
ciplinary team of endocrinologists, gastroenterolo-
gists, radiologists, oncologists, surgeons and pa-
thologists. Complex cases also require consultations
with specialized centers for the treatment of neu-
roendocrine tumors [20].

Conclusion

The process of diagnosing a gastroenteropancre-
atic neuroendocrine tumor, once the symptoms start
showing is difficult; regardless of the increase in their
incidence, neuroendocrine tumors are rare and seldom
come to mind. Although gastroenteropancreatic neu-
roendocrine tumors are usually diagnosed only after
the disease has metastasized into the liver, early diag-
nosis has a significant influence on the positive out-
come of the treatment. A correct and, most impor-
tantly, early diagnosis, together with appropriate gas-
troenteropancreatic neuroendocrine tumor treatment,
results in a good prognosis in most patients. Therefore,
diagnosis and treatment of patients with clinical sus-
picion of a gastroenteropancreatic neuroendocrine
tumor requires a multidisciplinary approach, both in
the process of diagnosis and initial treatment, and in
the phase of long-term monitoring.
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Summary

Introduction. Artesian well drilling, water testing, obtaining all
the necessary permits, as well as designing, equipping, and final
organization of work, including hiring the necessary staff, is often
time-consuming and complex, and so it was for the leaders of the
Free Royal City of Novi Sad in establishing the future Novi Sad
“Jodna banja” (Iodine Spa). Spa House Rules. The paper gives an
overview of the Rimanoczy Spa House Rules, which served as a
model for creating similar house rules and shaping the work in the
future spa. The success of the Novi Sad City Artesian Spa in the
late 19 and early 20" century was attributed to visionaries, archi-
tects, city leaders, doctors, as well as numerous employees, who
invested their knowledge and abilities to the people’s needs in order
to improve the wellbeing and health of the Spa guests.

Key words: Water Wells; Baths; Guideline; History of Medi-
cine; Serbia; History, 19th Century; History, 20th Century

Introduction

At the turn of the twentieth century, a number
of European countries started exensive use of min-
eral waters for healing purposes, and thus building
of famous future spas. A similar trend was noted in
the Vojvodina region, including drilling artesian
wells in Novi Sad (1898), Becej (1904), Kanjiza
(1908), Senta, Bezdan (1911 — 1912), Prigrevica,
Apatin (1913) and Temerin (1919) [1-3]. Artesian
well drilling, water testing, obtaining all the neces-
sary permits, as well as designing, equipping, and
final organization of work, including hiring the nec-
essary staff, is often time-consuming and complex,
and so it was for the leaders of the Free Royal City

Sazetak

Uvod. Put od kopanja arteskog bunara, analize vode, pribavlja-
nja potrebnih dozvola, projektovanja, opremanja pa do finalne
organizacije rada i angazovanja potrebnog osoblja, ¢esto je du-
gotrajan i slozen, iskusili su i ¢elni ljudi slobodnog kraljevskog
grada Novog Sada pri organizaciji rada buduce novosadske
Jodne banje. Kuéni red Banje. U radu je naveden osvrt na
kuéni red banje Rimanoczy, koji je posluzio kao uzor za formi-
ranje slicnog kué¢nog reda i oblikovanje strukture rada u budu-
¢oj banji. Popularnosti novosadskog varoskog kupatila s kraja
19. 1 pocetka 20. veka doprineli su vizionari, arhitekte, ¢elni
ljudi grada, lekari, ali i brojni zaposleni, koji su znanje, foku-
siranost na korisnike i osluskivanje potreba usmerili na dobro-
bit i poboljSanje zdravlja svojih korisnika.

Kljuéne reéi: arterski bunari; kupatila; preporuke; istorija
medicine; Srbija; istorija, 19. vek; istorija, 20. vek

of Novi Sad in establishing the future Novi Sad
“Jodna banja” (Iodine Spa).

On June 7, 1909, the Novi Sad City Council re-
ceived a letter from the then Mayor of Nagyvarad,
today the city of Oradea in Romania, that was a
response to their request from the same year, con-
cerning the house rules for the Novi Sad City Arte-
sian Spa that was in the process of being established.
In the correspondence between the Mayor of Nagy-
varad and the City Council of Novi Sad, there was
an attached price list and rules of conduct, that is,
the house rules for the employees of the Rimanoczy
Spa Hotel, owned by the city of Nagyvarad, offering
12 baths to their guests [4]. Several generations of
architects from the famed Rimanoczy family have

21000 Novi Sad, Futoska 68, E-mail: jelena.zvekic-svorcan@mf.uns.ac.rs
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participated in the design of numerous monumental
buildings in several European cities, some of which
were for the purpose of continental and coastal
health tourism, as the famous Miramare Hotel in
Crikvenica (Republic of Croatia) [5, 6]. The architect
Rimanéczy Kalman Senior built the Rimandczy Spa
and Hotel buildings on the bank of the Koros river
at his own expense, and then he bequeathed it to the
city of Nagyvarad (Oradea) [5].

The structure of the employees, manner of conduct
among the employees in the institution, as well as
towards the guests at the Rimanoczy Spa Hotel, are
defined in the very first sentences of this old copy of
the House Rules: “All employees are obligated to re-
spect these rules and to follow them in full. All em-
ployees are obligated to protect the interests of the
owners by keeping in order and care for the hygiene
of the premises they are entrusted with; they will be
polite to the guests, provide all possible help and thus
contribute to increase the popularity of the spa-hotel
[4]. There are rules that regulate the rights and respon-
sibilities of the manager. The aforementioned text
emphasizes that “the first person in the institution is
the manager who is responsible for all employees and
runs the entire institution” [4]. The above-mentioned
House Rules do not define the rights and obligations
of physicians, the terms of their employment and
work. The later Statute of the Joint Company “Novi
Sad lodine Spa” states that “the Board of Directors
meets once a month for the purpose of making deci-
sions and for advisory purposes; makes decisions on
who will be employed, the annual salary and bonus-
es for employees. The Administrative Board appoints
the spa manager as well as the spa doctor, determines
the period for which they were appointed, and the
amount of their earnings. The members of the Ad-
ministrative Board may appoint a Small Administra-
tive Board of ex officio high-ranking employees of
the spa, a spa doctor and two elected members of the
Administrative Board” [7].

The duties of the cashier of the Rimanoczy Spa are
defined very precisely. It is recommended that “in the
event of any unclear situation during the work, the
manager should be informed first. Under no circum-
stances should he have visits at the cash desk or at the
counter. He should politely, but briefly, answer the
guests’ questions, check those who come in, and ex-
plain where they should go” (Figures 1 and 2) [4].

The importance of the doorman’s position is
particularly emphasized in the extensive segment of
the House Rules regarding the day-to-day work re-
sponsibilities of the employees. According to the
document, “the doorman is the guardian of the in-
stitution whose duty is to monitor the movements of
all those who move in the institution. He keeps track
of guests, coming and going. He registers guests in
the guestbook based on the check-in list, greets the
arriving guests and notifies the arrival by ringing
the bell. He kindly and politely answers the guests’
questions. Peddlers and beggars should not be al-
lowed inside the spa. Under no circumstances should
women of suspicious appearance, like those from a
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Figure 1. “House Rules of the Rimanoczy Spa-Hotel”
Nagyvarad: Jozsef Lang printing shop, 1897 [4]

Slika 1. ,,Kucéni red Rimanoczy banje-hotela” Nagy-
varad, Stamparija JoZefa Langa; 1897. godine [4]

brothel, be allowed in. He receives postal letters and
telegrams and sends them immediately to those to
whom they are intended. The telegrams or letters in
which the rooms are booked are to be handed over
to the manager. The doorman must not leave his post
for long periods, day or night. In case he needs to go
somewhere, he must seek the permission of the man-
ager and must find a replacement. He is responsible
in all respects for all employees as well as for him-
self and he must assure it” [4]. Great attention was
also paid to the proper maintenance of the equipment
and the entire spa inventory. The head of the boiler
room was responsible for a large number of tasks re-
lated to the maintenance of the heating system. Thus,
the document states that the head of the boiler room
“is required to check the bath faucets in the morning
before starting the machine, to check the full length
of pipes leading to the toilets and to the pools, to es-
tablish the water temperature in the tanks and in the
steam bath, and if he notices a defect, or someone
reports a defect, to fix it immediately without bother-
ing the guests. He should be economical, but only to
the extent that it does not jeopardize the production of
sufficient quantities of steam or electricity” [4]. The
House Rules also pointed out that “the boiler room
may be shown to a foreigner only with the permission
or presence of the owner or manager of the spa” [4].
The House Rules of the Rimanoczy Spa Hotel also
regulated the duties of the spa attendants. According
to the rules “the steam baths, pools, shower rooms,
restrooms and changing rooms are the responsibility
of the spa attendants, male or female. They supervise
that the House Rules are properly followed, do their
work with other employees, and should endeavor to
make the guests feel as comfortable as possible. They
will give a scrub or a pedicure to the guests in the
steam room if they ask for it. They should do every-
thing to keep their guests satisfied. Both they and their
employees should avoid unnecessary intimacy, but
must strive to please the guests of the spa and to earn
their satisfaction ”’[4]. The House Rules also empha-
sized that “at work, employees of the bath are forbid-
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Figure 2. “House Rules of the Rimanoczy Spa-Hotel” Nagy-
varad: Jozsef Lang printing shop, 1897 (continuing) [4]
Slika 2. Kucni red Rimanoczy banje-hotela* Nagyvarad;
Stamparija Jozefa Langa; 1897. godine (nastavak) [4]

den to smoke pipes and cigarettes, have alcoholic
drinks, wear a hat or shoes with leather soles, and must
not receive visits from their guests or family members
on the spa premises” [4].

The Hose Rules also included interesting regula-
tions on the spa dress code: “the male employees must
wear red trousers and swimsuits are strictly forbidden”
[4]. In the bathrooms with bathtubs, “the spa attendant
1s obliged to wash the bathtub after each use. Women
of the streets are not allowed in the spa” [4]. A number
of tasks were given to valets and maids. Thus, the
maid “is obliged to take care of bedding, carpets in
front of the bed and in the room, as well as of those in
the corridors. They must dust or wash them at certain
time intervals”, as well as “keep the beds clean, with-
out parasites” [4].

The workers’ rights, working hours and responsi-
bilities toward the employer may be analyzed from
several aspects. According to the House Rules, the
laundress was working “every morning from 5 AM
until noon, when there was an one-hour pause, and
continued working until 8 PM” [4]. The connection of
the spa with the means of transportation of passengers
is visible from the timetable of the omnibus (tram)
driver, who “regularly receives the tickets for the line
between the spa and the train station and back from
the manager, and he must settle the bills with the man-
ager daily. If the controller finds someone without a
ticket, the driver will receive a fine of 1 forint for the
first transgression, and 2 forints for the next one. For
the third case, not only is the driver immediately fired,
but he must also compensate the damages incurred”
[4]. Hairdressers, barbers as well as cloakroom attend-
ants, were also available to the spa guests [4]. The
housekeeper (janitor) was “obliged to keep the stairs,
corridors, doors and windows of the spa-hotel, as wel
as to clean everything at the establishment, but he was
also strictly forbidden to serve the employees in any
way‘ [4]. At the Rimanoczi Spa Hotel, the emphasis
was placed on keeping staff fully accessible to guests,
while the guest’s responsibilities were not so precise-
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ly stated, that is, all services were subordinated to the
satisfaction of the spa guests. In the same period of
time, the Lipik Iodine Spa Resort (Republic of
Croatia), offered numerous additional facilities besides
spa baths [8], also had Spa Regulations [9]. The Spa
Regulations, as published in the book “The Lipik lo-
dine Bath and its Spa” in 1877, specified the respon-
sibilities of the spa guests in eight paragraphs. For
instance, regarding the time, “baths are to be used
between 5 and 12 in the morning and 2 — 8 in the af-
ternoon”; a precise separate record was kept of the
order of persons who were referred to use the baths,
and they were not to be used longer than exactly one
hour, including undressing and dressing [10].

In the letter to the City Council of the Free Roy-
al City of Novi Sad, ticket prices for the Rimanoc-
zy Spa were also provided. The Pricelist of the
Rimanoczy Spa Hotel shows which services were
provided to guests and at what price (in crones of
that time). Thus, this spa offered the following fa-
cilities: steam bath for men (price 1.30 crones),
regular bath for women (1 crone), shower for men
(0.90), lounge (luxury) bath (1.60), double lounge
bath (3.00), use of first-class bath (0.80), and sec-
ond-class bath (0.60), as well as double tubs of second
class (1.20 crones). The price for baths at the hotel was
0.90 crones, while a cold bath for men was 1.40 crones.
The additional offer included the use of sheets (0.20
crones), towels (0.10), soaps (0.10), while tickets for
children were more affordable (0.40 crones). Civil
Servants had a discount for showers (100 tickets for
64 crones), as well as for steam baths (100 tickets for
94 crones). There was also an offer for baths in cold
medicinal water: 10 baths for 10.00 crones, 20 baths
for 18.00 crones, and 30 baths for 26 crones. Also,
showers were available (0.70 crones) and a steam baths
at discount price (1 crone) [4]. Tickets at preferential,
lower prices for certain categories of the population
were later offered to the citizens of Novi Sad in the
city bath. Thus, on December 21, 1925, the Novi Sad
Iodine Medicinal Spa and Mineral Water Factory
(Limited Liability Company) sent 300 half-price bath
tickets for the following year (1926) to the City Coun-
cil to be used by city pensioners [11].

The dedication of the City lodine Spa employees
to their guests, the variety of offerings, luxurious spa
exterior and interior, all contributed to its great popu-
larity, as stated in the contemporary press: “Last year,
15 800 people visited this Spa, most of them foreign-
ers who had been guests for 8 — 14 days, which is a
great success’ [2, 12].

Conclusion

The success of Novi Sad City Artesian Spa in the
late 19 and early 20" century was attributed to vi-
sionaries, architects, city authorities, doctors, as well
as numerous employees, who invested their knowl-
edge and abilities to the people’s needs in order to
improve the wellbeing and health of the Spa guests.
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Prof. dr Petar Draca roden je 28. januara davne
1928. godine u Jasenovcu, u Hrvatskoj. Gimnaziju
je zavrsio u Somboru gde je polozio maturski ispit
sa odli¢nim uspehom. Za vreme Drugog svetskog
rata uhapsen je u Jasenovcu i potom odveden u lo-
gore Jasenovac, Stara Gradiska i Zemun — Sajmiste,
odakle je sa grupom maloletnika prebacen u Beo-
grad, gde je nastavio $kolovanje. U Narodnooslo-
bodilacku borbu stupio je kao bolni¢ar u Glavnoj
vojnoj bolnici u Beogradu 1944. godine.

Na Medicinski fakultet Univerziteta u Beogra-
du upisao se 1947. gde je i diplomirao 1954. godine.
Lekarski staz obavio je u Opstoj bolnici u Somboru
i potom radio kao savetnik u socijalnom osiguranju
sreza Sombor. Specijalizaciju iz ginekologije i aku-
Serstva obavio je na Ginekolosko-akuserskom ode-
ljenju glavne pokrajinske bolnice u Novom Sadu u
periodu od 1956. do 1961. godine. Specijalisticki
ispit polozio je na Ginekolosko-akuSerskoj klinici
Medicinskog fakulteta Univerziteta u Beogradu
1961. godine sa odli¢nim uspehom. Habilitacioni
rad pod naslovom Forceps u uslovima savremenog
akuserstva odbranio je 1966. godine. Doktorsku
disertaciju pod naslovom Antropometrijske karak-
teristike karlice Zena u nekim krajevima Jugoslavi-
Je sa posebnim osvrtom na uticaj socijalno-ekonom-
skih i klimatskih faktora na njihov razvoj uspesno
je odbranio na Medicinskom fakultetu Univerziteta
u Novom Sadu 1972. godine.

U toku 1961. godine izabran je u zvanje asisten-
ta za predmet Ginekologija i opstetricija na Medi-
cinskom fakultetu Univerziteta u Novom Sadu, u
zvanje docenta 1967, vanrednog profesora 1973. i
redovnog profesora 1980. godine. U periodu 1972—
1974. godine bio je prodekan za nastavu i naucni

Prof. dr PETAR DRACA
(1928-2020)

rad na Medicinskom fakultetu Univerziteta u No-
vom Sadu. Profesor Petar Draca svoj radni vek pro-
veo je na Klinici za ginekologiju i akuSerstvo u
Novom Sadu. Njegov razvojni put tekao je postupno
1 sistemati¢no od lekara na specijalizaciji, potom
lekara specijaliste, Sefa odseka, nacelnika odeljenja
i Upravnika Zavoda za ginekologiju (1981-1985,
1990-1993). U periodu 1985-1990. bio je savetnik
Klinike, penzionisan je 1993. godine.

U toku svog specijalistickog staza i rada na Kli-
nici (1961-1993.) profesor Petar Draca znacajno je
unapredio 1 modernizovao ginekolosku sluzbu uvo-
denjem citavog niza razli¢itih hirurSkih postupaka
1 dijagnosti¢kih metoda. Njegov doprinos posebno
je znacajan u oblastima ginekoloske urologije i gi-
nekoloske onkologije koje su danas u Evropi, SAD
i ekonomski visokorazvijenim zemljama priznate
kao zasebne supspecijalisticke grane medicine. U
hirurS§kom lecenju urinarne stres-inkontinencije u
rutinsku primenu uveo je razlicite operacije: Col-
porrhaphia anterior s. Kennedy, Musculus pubo-
coccigeus repair sec. Ingelman-Sundberg, Oxford
i Aldridge sling, Colposuspensio sec Burch. U hi-
rurS$kom le¢enju kompletnog spada (prolapsa) va-
gine posle prethodne histerektomije uveo je tzv.
abdominalni sling (Sling abdominalis sec. Shi-
rodkar) u kombinaciji sa zatvaranjem (obliteraci-
jom) Duglasovog Spaga plasiranjem cirkularnih
Savova po Moskovicu (Moschowitz). U operativnom
le¢enju karcinoma grli¢a materice u toku radikalne
histerektomije uveo je tzv. strehicu uretera po No-
vaku 1 mezenterijum uretera po Stalvortiju (Stalwor-
thy), da bi smanjio pojavu ureterovaginalnih fistula.
Kod radikalnih operacija u maloj karlici zalagao se
za drenazu i uveo ekstraperitonealnu vakuum-dre-
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nazu obturatornih jama posle radikalne histerekto-
mije. Kod mladih Zena koje boluju od karcinoma
grli¢a materice uveo je originalnu metodu ocuvanja
(konzervacije) i podizanja (elevacije) jajnika izvan
karlice u nivo bubrezne loze, obelezavajuci ih me-
talnim klipsovima kako bi 1zbegao njihovo ostece-
nje u toku dopunske zracne terapije Cime se znacaj-
no poboljsavao kvalitet Zivota ovih mladih osoba.
U rutinsku hirursku praksu uveo je i radikalnu blok-
diskeciju vulve tehnikom po Veju u hirurs§kom le-
¢enju invazivnog karcinoma vulve. Bio je veliki
zagovornik vaginalnog hirurskog pristupa, vaginal-
ne histerektomije i tzv. morcellement, odnosno in-
traoperativnog uklanjanja ,,u komadima‘ velike
miomatozne materice u toku vaginalnog hirur§kog
pristupa. Tehniku vaginalne histerektomije modi-
fikovao je fiksiranjem sakrouterinih ligamenta za
zadnji gornji rub vagine, visokom peritonizacijom
Duglasovog Spaga i plasiranjem tri Sava u predelu
pubokokcigealnih misi¢a po Kenediju, kako bi u
kasnijem periodu Zivota sprecio nastanak recidiva
1 poremecaja statike karlicnoga dna.

Svoje hirurs§ko znanje i umece nesebi¢no je delio
sa drugim lekarima specijalistima ginekolozima-
akuSerima a operacije je obavljao, pored mati¢ne
klinike, i u Somboru, Zrenjaninu, Pristini, Podgo-
rici, Uzicu i Republici Srpskoj. U periodu postojanja
Republike Srpske Krajine odlazio je u Vukovarsku
bolnicu gde je vrsio 1 vece ginekoloSke hirurSke
zahvate (1991-1997) jer bolnica nije imala finansij-
ska sredstva da ove pacijente uputi u Novi Sad ili u
druge centre. Za lekare iz Sremsko-baranjske obla-
sti organizovao je nekoliko zapazenih edukativnih
skupova sa predavac¢ima iz Srbije a bio je jedan od
predavaca u Skoli operativne tehnike ginekolosko-
akuserskih operacija u Uzicu 1991. godine.

Profesor Petar Draca publikovao je preko 300
strucnih 1 nau¢nih radova. Bio je autor ¢etiri mono-
grafije: Ginekoloska urologija (Matica srpska, Novi
Sad, 1983), Ginekoloska urologija, I dopunjeno
izdanje (Grafoofset, Sremska Kamenica, 1997), Kli-
nicka ginekoloska onkologija (Matica srpska, Novi
Sad, 1989) 1 Razvoj ginekologije i akuSerstva u Voj-
vodini do 2000. godine (Medicinski fakultet, Novi
Sad, 2008). Kao saradnik ucestvovao je u pisanju
poglavlja u 11 razli¢itih monografija i knjiga drugih
autora kao i u pisanju interfakultetskih udzbenika
iz ginekologije i akuSerstva. Bio je rukovodilac i
saradnik u izradi brojnih nau¢nih projekata (1972—
1990) a njegova proucavanja virusa kao mogucih
faktora u nastanku genitalnih karcinoma u zajed-
nici sa drugim istraziva¢ima saopstena su u Vene-
ciji 1991. godine na 7. Internacionalnom sastanku
iz ginekoloSke onkologije. Profesor Petar Draca
odrzao je brojna predavanja po pozivu na domacim
1 medunarodnim skupovima, medu kojima se iz-
dvajaju medunarodni nauéni sastanci posveceni
uglednim ginekolozima: penzionisanje profesora J.
Stalvortija (Oksford, Velika Britanija, 1973), 70-go-
diSnjica zivota akademika Franca Novaka (Ljublja-
na, 1978), penzionisanje akademika Vojina Sulovi-
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¢a (SANU, Beograd, 1989), kao i Simpozijum po-
svecen 20-godisnjici osnivanja Medicinske akade-
mije Srpskog lekarskog drustva (Novi Sad, 1996).
Drzao je i predavanja po pozivu u poznatim ame-
rickim ginekoloskim i onkoloskim ustanovama u
Filadelfiji, Hjustonu i Njujorku, ali i u drugim
evropskim gradovima: Moskvi, Lenjingradu, Pado-
vi, Skoplju, Portorozu.

Profesor Petar Draca postao je ¢lan Srpskog le-
karskog drustva 1954. godine, a u periodu 1976—
1980. godine bio je i potpredsednik ovog udruzenja.
Obavljao je funkciju sekretara (1972-1976) i potom
predsednika Drustva lekara Vojvodine (1976—1980).
Bio je ¢lan Predsednistva Ginekolosko-akuserske
sekcije Srpskog lekarskog drustva i ¢lan Redakcio-
nog odbora zbornika radova sa ginekoloskih nedelja,
sekretar 1 predsednik Ginekolosko-akuserske sekci-
je Drustva lekara Vojvodine, ¢lan Predsednistva i
generalni sekretar Saveza lekarskih drustava Jugo-
slavije, ¢lan PredsedniStva i predsednik UdruZenja
ginekologa i opstetricara Jugoslavije i predsednik
organizacionog odbora XI kongresa ginekologa Ju-
goslavije, odrzanog 1988. godine u Novom Sadu. U
Balkanskoj medicinskoj uniji bio je sekretar Sekcije
za Jugoslaviju, a u Matici srpskoj ¢lan Odbora za
prirodne nauke; bio je ¢lan je Udruzenja ginekologa
1 akusera Srbije, Crne Gore i Republike Srpske, /n-
ternational College of Surgeons, European Society
of Gynecological Oncology i European Society of
Gynecology. Dugi niz godina bio je aktivista Crve-
nog krsta Vojvodine a u Pokrajinskoj konferenciji
Socijalistickog saveza Vojvodine predsednik Saveta
za planiranje porodice.

Organizovao je nekoliko nau¢nih skupova u
okviru Srpskog lekarskog drustva, Udruzenja gi-
nekologa 1 opstetricara Jugoslavije i Saveza lekar-
skih drustava Jugoslavije: Jugoslovenski simpozi-
jum o stres-inkontinenciji mokrace (Novi Sad,
1979), Simpozijum 259 godina ginekologije i aku-
Serstva na tlu Vojvodine (Novi Sad, 1981), XI Kon-
gres ginekologa i opstetri¢ara Jugoslavije (Novi
Sad, 1988), 11 Scientific meeting of Yugoslavia-Uni-
ted States Medical Association (Filadelfija, SAD,
1980), IV Sovjetsko-jugoslovenski medicinski dani
(Lenjingrad, 1978) i IV Jugoslovenski simpozijum
za neurologiju i urodinamiku (Novi Sad, 1991).

Profesor Petar Draca izabran je za pocasnog
¢lana Udruzenja ginekologa i opstetricara Jugosla-
vije, Udruzenja za ginekolosku onkologiju Srbije i
Ginekolosko-akuserske sekcije na Makedonsko zdr-
Zenije za ginekolozi i akuseri (1995), ka 1 Titulaire
de I’"Union Medicale Balkanique (1979), Honorary
Member, Centre Oncologique et Biologique de Re-
cherche Appliquée Saint-Etienne (1987) i poCasni
predsednik Drustva lekara Vojvodine (1980). Bio je
predsednik izdavacke delatnosti Drustva lekara
Vojvodine, ¢lan i predsednik Redakcionog odbora
casopisa Medicinski pregled i urednik za ginekolo-
giju Casopisa Jugoslovenska ginekologija i perina-
tologija. Profesor Draca bio je Clan inicijativnog
odbora za osnivanje Medicinske akademije Srpskog
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lekarskog drustva i ¢lan prvog predsedniStva Aka-
demije (1976). Ucestvovao je u donosenju prvog
pravilnika o radu Akademije, a potom je bio jo$ u
nekoliko mandata ¢lan PredsednisStva i ¢lan Nauc-
nog ve¢a Akademije; organizovao je i nekoliko za-
pazenih nau¢nih skupova u okviru nauc¢ne delatno-
sti Akademije. Posebno treba ista¢i njegov rad na
povezivanju ginekologa i akuSera iz Srbije i sused-
nih zemalja 1 organizaciju nekoliko nedavnih me-
dunarodnih skupova ginekologa: Srpsko-slovenac-
ki naucni skup ginekologa i akuSera (Beograd,
2014), Slovenacko-srpski sastanak ginekologa aku-
Sera (Dobrna, Slovenija, 2015) i Srpsko-makedonski
naucni skup (Beograd, 2015).

Profesor Petar Draca je nosilac Ordena rada sa
zlatnim vencem (1975), Ordena zasluga za narod sa
srebrenim zracima (1981) i Zlatnog znaka Crvenog
krsta Jugoslavije (1973). Dobitnik je Nagrade za
organizaciju zdravstvene sluzbe Srpskog lekarskog
drustva (1977), Godisnje nagrade za nauc¢noistrazi-
vacki rad Drustva lekara Vojvodine (1989), Jubilar-
ne medalje Udruzenja ginekologa Italije (1994),
Medalje ,,Dr Milan Hadzi¢* Ginekolosko-akuSerske
sekcije Srpskog lekarskog drustva, Nagrade za zi-
votno delo Srpskog lekarskog drustva (2005), Na-
grade ,,Veliki pecat™ Srpskog lekarskog drustva
(2009) 1 Diplome FIGO za nauc¢na ostvarenja i do-
prinos zastiti zdravlja Zena, koja mu je dodeljena

povodom 40-godisnjice udruzenja FIGO na XIV
Svetskom Kongresu ginekologa 1 akusera u Mon-
trealu (Kanada, 1994).

Profesor Petar Draca poZiveo je dugo, pune 92
godine. Svoj Zivot posvetio je medicini, posebno
ginekoloskoj hirurgiji, ginekoloskoj urologljl ion-
kologiji. Radio je i pisao puno. U svojoj poslednjoj
monografiji (2008) koja je posvecena razvoju gine-
kologije 1 akuSerstva u Vojvodini do 2000. godine
citirao je re¢i cuvenog knjizevnika Ive Andrica koje
najbolje ilustruju njegovo zivotno delo: ,,NiSta ne
izdaje coveka kao paméenje i niSta ne vara kao rec.
Samo ono Sto je zapisano ostaje*. Aktivno je uce-
stvovao u organizaciji i radu razlic¢itih medicinskih
drustava i udruzenja i za zivota za svoj strucni i
nau¢ni rad i doprinos medicini dobio je brojne na-
grade i priznanja. Bio je kompletan profesor medi-
cine u pravom znacenju te reci, strucnjak prakticar,
ginekolog hirurg i naucnik. Takvih doktora medi-
cine uvek i u svim vremenskim razdobljlma bilo je
malo. Njegov zivotni put, strucno i nauc¢no delo,
posebno u ovim bremenitim i teSkim vremenima
trebalo bi da predstavlja svetionik i putokaz mladim
generacijama koje polaze dugim i neizvestim pute-
vima medicine .

Prof. dr Srdan Purdevic,
Sef Katedre za ginekologiju i akuserstvo



UPUTSTVO ZA AUTORE

Casopis Medicinski pregled objavljuje radove koji prethod-
no nisu objavljeni niti poslati u drugi ¢asopis. U Casopisu mogu
biti objavljeni radovi iz razli¢itih oblasti biomedicine, koji su
namenjeni lekarima razli¢itih specijalnosti.

Od 1. januara 2013. godine Medicinski pregled je po¢eo da
koristi usluge e-Ur — Elektronskog uredivanja ¢asopisa. Svi
korisnici sistema — autori, recenzenti i urednici, moraju biti
registrovani korisnici sa jednom elektronskom adresom.

Korisnici Casopisa treba da se registruju na adresi:

http://aseestant.ceon.rs/index.php/medpreg/user/register

Prijava rada treba da se ucini na adresi:

http://aseestant.ceon.rs/index.php/medpreg/

U postupku prijave neophodno je da se posalje saglasnost i
izjava autora i svih koautora da rad nije delimi¢no ili u celini
objavljen ili prihvac¢en za Stampu u drugom casopisu.

Elektronsko uredivanje ¢asopisa obezbeduje koriséenje sis-
tema CrossCheck, koji prijavljene radove automatski proverava
na plagijarizam i autoplagijarizam. Autori ne bi smeli da posalju
isti rad u vise ¢asopisa istovremeno. Ukoliko se to desi, glavni
urednik casopisa Medicinski pregled ima pravo da rad vrati
autorima bez prethodnog slanja rada na recenziju; da odbije
Stampanje rada; da se obrati urednicima drugih ¢asopisa u koje
je rad poslat ili da se obrati direktoru ustanove u kojoj su autori
rada zaposleni.

Primaju se samo radovi koji su napisani na engleskom jez-
iku, uz sazetak rada i naslov rada koji treba da budu napisani
na engleskom i srpskom jeziku.

Radove koji su pristigli u asopis Medicinski pregled preg-
leda jedan ili viSe ¢lanova Uredivackog odbora Casopisa. Oni
radovi koji su napisani prema pravilima Casopisa 3alju se na
anonimnu recenziju kod najmanje dva recenzenta, struénjaka
iz odgovarajuce oblasti biomedicine. Nacinjene recenzije ra-
dova pregleda glavni urednik ili ¢lanovi Uredivackog odbora
i one nisu garancija da ¢e rad biti prihvacen za Stampu. Ma-
terijal koji je pristigao u ¢asopis ostaje poverljiv dok se rad nala-
zi na recenziji, a identitet autora i recenzenata su zasti¢eni, osim
u slucaju ako oni odluce drugacije.

U cCasopisu Medicinski pregled objavljuju se: uvodnici, orig-
inalni ¢lanci, prethodna ili kratka saopstenja, pregledni ¢lanci,
struéni ¢lanci, prikazi slucajeva, ¢lanci iz istorije medicine i
drugi ¢lanci.

1. Uvodnici — do 5 strana. Sadrze miSljenja ili diskusiju o
posebno znacajnoj temi za Casopis, kao i o podacima koji su
Stampani u ovom ili nekom drugom casopisu. Obic¢no ih pise
jedan autor po pozivu.

2. Originalni ¢lanci — do 12 strana. Predstavljaju rezultate
istrazivanja autora rada i njihovo tumacenje. Istrazivanje treba
da bude obradeno i izloZzeno na nacin da se moze ponoviti, a
analiza rezultata i zakljucci jasni da bi se mogli proveriti.

3. Pregledni ¢lanci — do 10 strana. Predstavljaju sistematsko,
sveobuhvatno i kriticko izlaganje problema na osnovu anal-
iziranih i diskutovanih podataka iz literature, a koji oslikavaju
postojecu situaciju u odredenom podrucju istrazivanja. Liter-
atura koja se koristi u radu mora da sadrzi najmanje 5 radova
autora ¢lanka iz uze nau¢ne oblasti koja je opisana u radu.

4. Prethodna ili kratka saopStenja — do 4 strane. Sadrze
izuzetno vazne nauéne rezultate koje bi trebalo objaviti u §to
kracem vremenu. Ne moraju da sadrze detaljan opis metod-
ologije rada i rezultata, ali moraju da imaju sva poglavlja kao
originalni ¢lanci u sazetoj formi.

5. Struéni €lanci — do 10 strana. Odnose se na proveru ili
prikaz prethodnog istrazivanja i predstavljaju koristan izvor za
Sirenje znanja i prilagodavanja originalnog istrazivanja
potrebama postojece nauke i prakse.

6. Prikazi sluc¢ajeva — do 6 strana. Opisuju retke sluéajeve
iz prakse. Sli¢ni su stru¢nim ¢lancima. U ovim radovima pri-

kazuju se neuobicajeni oblici i tokovi oboljenja, neocekivane
reakcije na primenjenu terapiju, primene novih dijagnosti¢kih
procedura ili retke i nove bolesti.

7. Clanci iz istorije medicine — do 10 strana. Ovi ¢lanci opis-
uju dogadaje iz proslosti sa ciljem da omoguce oCuvanje
medicinske i zdravstvene kulture. Imaju karakter stru¢nih ¢lanaka.

8. Ostali ¢lanci — U casopisu Medicinski pregled objav-
ljuju se feljtoni, prikazi knjiga, izvodi iz strane literature,
izvestaji sa kongresa i struc¢nih sastanaka, saopstenja o radu
pojedinih zdravstvenih organizacija, podruznica i sekcija,
saopsStenja UredniStva, pisma UredniStvu, novosti u medicini,
pitanja i odgovori, strucne i staleSke vesti i ¢lanci napisani u
znak secanja (In memoriam).

Priprema rukopisa

Kompletan rukopis, ukljucujuéi tekst rada, sve priloge i
propratno pismo, treba poslati na elektronsku adresu koja je
prethodno navedena.

Propratno pismo:

—mora da sadrzi izjavu svih autora da se radi o originalnom
radu koji prethodno nije objavljen niti prihvacen za Stampu u
drugim ¢asopisima;

— autori svojim potpisom preuzimaju odgovornost da rad
ispunjava sve postavljene uslove i da ne postoji sukob interesa i

— autor mora navesti kategoriju ¢lanka (originalni rad, pre-
gleni rad, prethodno saopstenje, strucni rad, prikaz slucaja, rad
iz istorije medicine, itd.).

Rukopis

Opsta uputstva

Tekst rada treba da bude napisan u programu Microsoft
Word za Windows, na A4 formatu stranice (sve Cetiri margine
2,5 cm), proreda 1,5 (isto vazi i za tabele), fontom Times New
Roman, veli¢inom slova 12 pt. Neophodno je koristiti
medunarodni sistem mernih jedinica (SI), uz izuzetak tem-
perature (° C) i krvnog pritiska (mmHg).

Rukopis treba da sadrzi sledece elemente:

1. Naslovna strana

Naslovna strana treba da sadrzi: kratak i saZet naslov rada,
bez skracenica, skraceni naslov rada (do 40 karaktera), imena
i prezimena autora (ne viSe od 6) i afilijacije svih autora. Na dnu
strane treba da piSe ime, prezime i titula autora zaduzenog za
korespondenciju, njena/njegova adresa, elektronska adresa, broj
telefona i faksa.

2. Sazetak

Sazetak ne moze da sadrzi vise od 250 reci niti skracenice.
Treba da bude strukturisan, kratak i sazet, sa jasnim pregledom
problema istrazivanja, ciljevima, metodama, znacajnim rezul-
tatima i zakljuccima.

Sazetak originalnih i stru¢nih ¢lanaka treba da sadrzi uvod
(sa ciljevima istrazivanja), materijale i metode, rezultate i
zakljucak.

Sazetak prikaza slucaja treba da sadrzi uvod, prikaz slucaja
i zakljucak.

Sazetak preglednih ¢lanaka treba da sadrzi Uvod, podnas-
love koji odgovaraju istima u tekstu i Zakljucak.

Navesti do 10 klju¢nih reci ispod sazetka. One su pomo¢
prilikom indeksiranja, ali autorove kljuéne rec¢i mogu biti iz-
menjene u skladu sa odgovaraju¢im deskriptorima, odnosno
terminima iz Medical Subject Headings, MeSH.

Sazetak treba da bude napisan na srpskom i engleskom jez-
iku. Sazetak na srpskom jeziku trebalo bi da predstavlja prevod
sazetka na engleskom, $to podrazumeva da sadrzi jednake
delove.

3. Tekst ¢lanka

Originalni rad treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima istrazivanja), Materijal i metode,
Rezultati, Diskusija, Zakljucak, spisak skracenica (ukoliko su




koris¢ene u tekstu). Nije neophodno da se u posebnom poglav-
lju rada napise zahvalnica onima koji su pomogli da se
istrazivanje uradi, kao i da se rad napise.

Prikaz slucaja treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima), Prikaz slucaja, Diskusija i
Zakljucak.

Uvod

U poglavlju Uvod potrebno je jasno definisati predmet
istrazivanja (prirodu i znacaj istrazivanja), navesti znacajne na-
vode literature i jasno definisati ciljeve istrazivanja i hipoteze.

Materijal i metode

Materijal i metode rada treba da sadrze podatke o vrsti
studije (prospektivna/retrospektivna, uslove za ukljucivanje i
ogranicenja studije, trajanje istrazivanja, demografske podatke,
period pracenja). Detaljno treba opisati statisticke metode da
bi ¢itaoci rada mogli da provere iznesene rezultate.

Rezultati

Rezultati predstavljaju detaljan prikaz podataka koji su do-
bijeni istrazivanjem. Sve tabele, grafikoni, sheme i slike moraju
biti citirani u tekstu rada i oznaceni brojevima po redosledu
njihovog navodenja.

Diskusija

Diskusija treba da bude koncizna, jasna i da predstavlja
tumacenje i poredenje rezultata studije sa relevantnim studi-
jama koje su objavljene u domacoj i medunarodnoj literaturi.
U poglavlju Diskusija potrebno je naglasiti da li su postavljene
hipoteze potvrdene ili nisu, kao i istaknuti znacaj i nedostatke
istrazivanja.

Zakljucak

Zakljucci moraju proistec¢i iskljucivo iz rezultata istrazivanja
rada; treba izbegavati uopsStene i nepotrebne zakljucke.
Zakljucci koji su navedeni u tekstu rada moraju biti u saglas-
nosti sa zaklju¢cima iz Sazetka.

4. Literatura

Potrebno je da se literatura numerise arapskim brojevima
redosledom kojim je u tekstu navedena u parentezama; izbega-
vati nepotrebno velik broj navoda literature. Casopise bi treba-
lo navoditi u skra¢enom obliku koji se koristi u Index Medicus
(http://www.nlm.nih.gov/tsd/serials/lji.html). Pri citiranju lit-
erature koristiti Vankuverski sistem. Potrebno je da se navedu
svi autori rada, osim ukoliko je broj autora veéi od Sest. U tom
slucaju napisati imena prvih Sest autora praceno sa et al.

Primeri pravilnog navodenja literature nalaze se u nastavku.

Radovi u ¢asopisima

* Standardni rad

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* Bez autora

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* Volumen sa suplementom

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* Sveska sa suplementom

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988:8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component of
complement C3 by Toxoplasma gondi [abstract]. Clin Res
1987;35:475A.

Knjige i druge monografije
+ Jedan ili viSe autora

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Urednik (urednici) kao autor (autori)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* Poglavlje u knjizi

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* Zbornik radova sa kongresa

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* Disertacija

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/www.
nursingworld.org/AJN/2002/june/ Wawatch.htmArticle

* Monografija u elektronskom formatu

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Kompjuterska datoteka

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Prilozi (tabele, grafikoni, sheme i slike)

BROJ PRILOGA NE SME BITI VECI OD SEST!

Tabele, grafikoni, sheme i slike se postavljaju kao posebni
dokumenti.

— Tabele i grafikone bi trebalo pripremiti u formatu koji je
kompatibilan programu u kojem je napisan tekst rada. Slike bi
trebalo poslati u jednom od sledec¢ih oblika: JPG, GIF, TIFF,
EPS.

— Svaki prilog mora biti obeleZen arapskim brojem prema
redosledu po kojem se navodi u tekstu rada.

— Naslovi, tekst u tabelama, grafikonima, shemama i leg-
ende slika bi trebalo da budu napisani na srpskom i engleskom
jeziku.

— Nestandardne priloge oznaciti u fusnoti uz koris¢enje
slede¢ih simbola: * § £, §, |, 9, ** T 1,1 1.

— U legendi slika trebalo bi napisati koris¢eno uvelicanje
okulara i objektiva mikroskopa. Svaka fotografija treba da ima
vidljivu skalu.

— Ako su tabele, grafikoni, sheme ili slike ve¢ objavljene,
navesti originalni izvor i priloziti pisano odobrenje autora za
njihovo koris¢enje.

— Svi prilozi ¢e biti Stampani kao crno-bele slike. Ukoliko
autori zele da se prilozi Stampaju u boji, obavezno treba da plate
dodatne troskove.

6. Dodatne obaveze

AUTORITSVI KOAUTORI RADA OBAVEZNO TREBA
DA PLATE GODISNJU PRETPLATU ZA CASOPIS
MEDICINSKI PREGLED. U PROTIVNOM, RAD NECE BITI
STAMPAN U CASOPISU.




INFORMATION FOR AUTHORS

Medical Review publishes papers (previously neither pub-
lished in nor submitted to any other journals) from various
fields of biomedicine intended for broad circles of doctors.

Since January 1", 2013 the Medical Review has been using
the service e-Ur: Electronic Journal Editing. All users of the
Registration system, i.e. authors, reviewers, and editors have
to be registered users with only one e-mail address. Registration
should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/user/register.

Manuscript submission should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/

A SUPPLEMENTARY FILE, WITH THE STATEMENT
THAT THE PAPER HAS NOT BEEN SUBMITTED OR AC-
CEPTED FOR PUBLICATION ELSEWHERE AND A CON-
SENT SIGNED BY ALL AUTHORS, HAVE TO BE EN-
CLOSED WITH THE MANUSCRIPT.

Authors may not send the same manuscript to more than
one journal concurrently. If this occurs, the Editor may return
the paper without reviewing it, reject the paper, contact the
Editor of the other journal(s) in question and/or contact the
author’s employers.

Papers should be written in English language, with an abstract
and title page in English, as well as in Serbian language.

All papers submitted to Medical Review are seen by one or
more members of the Editorial Board. Suitable articles are sent to
at least two experts to be reviewed, thier reports are returned to the
assigned member of the Editorial Board and the Editor. Revision
of an article gives no guarantee of acceptance and in some cases
revised articles are rejected if the improvements are not sufficient
or new issues have arisen. Material submitted to the Journal re-
mains confidential while being reviewed and peer-reviewers’ iden-
tities are protected unless they elect to lose anonymity.

Medical Review publishes the following types of articles:
editorials, original studies, preliminary reports, review articles,
professional articles, case reports, articles from history of
medicine and other types of publications.

1. Editorials — up to 5 pages — convey opinions or discus-
sions on a subject relevant for the Journal. Editorials are com-
monly written by one author by invitation.

2. Original studies — up to 12 pages — present the authors’
own investigations and their interpretations. They should contain
data which could be the basis to check the obtained results and
reproduce the investigative procedure.

3. Review articles — up to 10 pages — provide a condensed,
comprehensive and critical review of a problem on the basis of
the published material being analyzed and discussed, reflecting
the current situation in one area of research. Papers of this type
will be accepted for publication provided that the authors confirm
their expertise in the relevant area by citing at least 5 self-cita-
tions.

4. Preliminary reports — up to 4 pages — contain scientific
results of significant importance requiring urgent publishing;
however, it need not provide detailed description for repeating
the obtained results. It presents new scientific data without a
detailed explanation of methods and results. It contains all parts
of an original study in an abridged form.

5. Professional articles — up to 10 pages — examine or repro-
duce previous investigation and represent a valuable source of
knowledge and adaption of original investigations for the needs
of current science and practice.

6. Case reports — up to 6 pages — deal with rare casuistry
from practice important for doctors in direct charge of patients
and are similar to professional articles. They emphasize unu-
sual characteristics and course of a disease, unexpected reac-
tions to a therapy, application of new diagnostic procedures and
describe a rare or new disease.

7. History of medicine —up to 10 pages — deals with history
with the aim of providing continuity of medical and health care
culture. They have the character of professional articles.

8. Other types of publications — The journal also publishes
feuilletons, book reviews, extracts from foreign literature, re-
ports from congresses and professional meetings, communica-
tions on activities of certain medical institutions, branches and
sections, announcements of the Editorial Board, letters to the
Editorial Board, novelties in medicine, questions and answers,
professional and vocational news and In memoriam.

Preparation of the manuscript

The complete manuscript, including the text, all supplemen-
tary material and covering letter, is to be sent to the web address
above.

The covering letter:

— It must contain the proof given by the author that the
paper represents an original work that it has neither been previ-
ously published in other journals nor is under consideration to
be published in other journals.

— It must confirm that all the authors meet criteria set for
the authorship of the paper, that they agree completely with the
text and that there is no conflict of interest.

— It must state the type of the paper submitted (an original
study, a review article, a preliminary report, a professional ar-
ticle, a case report, history of medicine).

The manuscript:

General instructions.

Use Microsoft Word for Windows to type the text. The text
must be typed in font Times New Roman, page format A4, space
1.5 (for tables as well), margins set to 2.5 cm and font size 12pt.
All measurements should be reported in the metric system of the
International System of Units — SI. Temperature should be ex-
pressed in Celsius degrees (°C) and pressure in mmHg,.

The manuscript should contain the following elements:

1. The title page.

The title page should contain a concise and clear title of the
paper, without abbreviations, then a short title (up to 40 characters),
full names and surnames of the authors (not more than 6) indexed
by numbers corresponding to those given in the heading along
with the full name and place of the institutions they work for.
Contact information including the academic degree(s), full ad-
dress, e-mail and number of phone or fax of the corresponding
author (the author responsible for correspondence) are to be given
at the bottom of this page.

2. Summary.

The summary should contain up to 250 words, without ab-
breviations, with the precise review of problems, objectives,
methods, important results and conclusions. It should be struc-
tured into the paragraphs as follows:

— Original and professional papers should have the introduc-
tion (with the objective of the paper), materials and methods,
results and conclusion

— Case reports should have the introduction, case report and
conclusion

— Review papers should have the introduction, subtitles cor-
responding to those in the paper and conclusion.

The authors should provide up to 10 keywords below the
summary. These keywords will assist indexers in cross-indexing
the article and will be published with the summary, but the
authors’ keywords could be changed in accordance with the list
of Medical Subject Headings, MeSH of the American National
Medical Library.

The summary should be written in both languages, English
as well as Serbian. The summary in Serbian language should
be the translation of the summary in English; therefore, it has
to contain the same paragraphs.




3. The text of the paper.

The text of original studies must contain the following: in-
troduction (with the clearly defined objective of the study),
materials and methods, results, discussion, conclusion, list of
abbreviations (if used in the text) and not necessarily, the ac-
knowledgment mentioning those who have helped in the inves-
tigation and preparation of the paper.

The text of a case report should contain the following: in-
troduction (with clearly defined objective of the study), case
report, discussion and conclusion.

Introduction contains clearly defined problem dealt with
in the study (its nature and importance), with the relevant refer-
ences and clearly defined objective of the investigation and
hypothesis.

Materials and methods should contain data on design of
the study (prospective/retrospective, eligibility and exclusion
criteria, duration, demographic data, follow-up period). Statis-
tical methods applied should be clear and described in details.

Results give a detailed review of data obtained during the
study. All tables, graphs, schemes and figures must be cited in
the text and numbered consecutively in the order of their first
citation in the text.

Discussion should be concise and clear, interpreting the
basic findings of the study in comparison with the results of
relevant studies published in international and national litera-
ture. It should be stated whether the hypothesis has been con-
firmed or denied. Merits and demerits of the study should be
mentioned.

Conclusion must deny or confirm the attitude towards the
Obased solely on the author’s own results, corroborating them.
Avoid generalized and unnecessary conclusions. Conclusions
in the text must be in accordance with those given in the sum-
mary.

4. References are to be given in the text under Arabic nu-
merals in parentheses consecutively in the order of their first
citation. Avoid a large number of citations in the text. The title
of journals should be abbreviated according to the style used
in Index Medicus (http:/www.nlm.nih.gov/tsd/serials/lji.html).
Apply Vancouver Group’s Criteria, which define the order of
data and punctuation marks separating them. Examples of cor-
rect forms of references are given below. List all authors, but if
the number exceeds six, give the names of six authors followed
by ‘et al’.

Articles in journals

* A standard article

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* An organization as the author

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* No author given

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* A volume with supplement

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* An issue with supplement

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988;8(4 Suppl):31S-37S.

* A summary in a journal

Fuhrman SA, Joiner KA. Binding of the third component of com-
plement C3 by Toxoplasma gondi [abstract]. Clin Res 1987;35:475A.

Books and other monographs

* One or more authors

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Editor(s) as author(s)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* A chapter in a book

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* A conference paper

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* A dissertation and theses

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Electronic material

* A journal article in electronic format

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http://
www.nursingworld.org/AJN/2002/june/Wawatch.htmArticle

* Monographs in electronic format

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* A computer file

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Attachments (tables, graphs, schemes and photographs).

THE MAXIMUM NUMBER OF ATTACHMENTS AL-
LOWED IS SIX!

— Tables, graphs, schemes and photographs are to be submit-
ted as separate documents, on separate pages.

— Tables and graphs are to be prepared in the format com-
patible with Microsoft Word for Windows programme. Photo-
graphs are to be prepared in JPG, GIF, TIFF, EPS or similar
format.

— Each attachment must be numbered by Arabic numerals
consecutively in the order of their appearance in the text

— The title, text in tables, graphs, schemes and legends must
be given in both Serbian and English languages.

— Explain all non-standard abbreviations in footnotes using
the following symbols *, 1, £, § [ |, 9, ** T 1, £ & .

— State the type of color used and microscope magnification
in the legends of photomicrographs. Photomicrographs should
have internal scale markers.

— If a table, graph, scheme or figure has been previously
published, acknowledge the original source and submit written
permission from the copyright holder to reproduce it.

— All attachments will be printed in black and white. If the
authors wish to have the attachments in color, they will have
to pay additional cost.

6. Additional requirements

SHOULD THE AUTHOR AND ALL CO-AUTHORS
FAIL TO PAY THE SUBSCRIPTION FOR MEDICAL RE-
VIEW, THEIR PAPER WILL NOT BE PUBLISHED.




