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Abstract: Introduction: Ascaris lumbricoides is
a widely spread helminthic infection, predominantly
affecting children, making them the most commonly
infected population group. The objective of this study
is to assess the prevalence of Ascaris lumbricoides in-
festation in two municipalities, TeSanj and Maglaj, and
to investigate the occurrence of Ascaris lumbricoides
infections in the pediatric population, focusing partic-
ularly on preschool children.

Materials and Methods: The study involved the
collection of 1409 fecal samples from the Tesanj and
Maglaj areas, gathered over a 6-month period, span-
ning from September 2018 to February 2019. The pro-
cessing of these samples was conducted in the Micro-
biology Laboratory of TeSanj General Hospital.

Results: Out of the total 1409 samples, 129
(9.16%) tested positive for Ascaris lumbricoides infes-
tation. In TeSanj, where 1198 samples were collected,
106 (8.85%) tested positive, while in Maglaj, 211 sam-
ples were collected, with 23 (10.9%) testing positive.
Notably, the majority of positive cases in both TeSanj
and Maglaj were preschool-age children, accounting
for 88.68% and 86.96%, respectively. The study did not
identify any statistically significant correlation between
age and gender distribution among those with positive
test results in either TeSanj or Magla;.

Conclusion: Based on the study results, which
have highlighted the infestation of preschool children

Prihvacen/Accepted 30. 12. 2023. god.

with Ascaris lumbricoides in two municipalities in our
country, it is imperative to implement preventive mea-
sures aimed at reducing the incidence of infection.

Keywords: Ascaris lumbricoides, Ascariasis, in-
festation, children.

INTRODUCTION

Ascaris lumbricoides is a parasitic nematode that
causes ascariasis (1), the most prevalent helminthic in-
fection affecting over 1.2 billion people globally (2).
Its prevalence is particularly concentrated in tropical
and subtropical regions with inadequate sanitation
conditions, primarily affecting children (3). In 2018,
over 676 million school-aged children in endemic
countries received antihelminthic medications, cover-
ing 53% of children at risk (4).

Transmission occurs through the fecal-oral route,
with risk factors including inadequate personal hy-
giene and sanitation, warm climates, and high hu-
midity (5). Most individuals with intestinal ascariasis
are asymptomatic. However, those who do exhibit
symptoms commonly experience pulmonary or gas-
trointestinal issues such as nausea, bloating, reduced
appetite, abdominal distension and discomfort, recur-
rent abdominal pain, and intermittent diarrhea (2).
Prolonged infestation with Ascaris lumbricoides may
lead to poor weight gain or malnutrition, potentially
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impairing both physical growth and cognitive devel-
opment over time (6).

Diagnosing of A. lumbricoides involves identify-
ing parasite eggs, larvae, or adult worms. Stool sample
examination using light microscopy remains the pri-
mary method to identify and quantify A. lumbricoides
eggs. However, the uneven distribution of eggs in stool
samples might yield false-negative results, particularly
in cases of low-intensity infections or post-treatment.
The standard treatments for ascariasis include alben-
dazole, mebendazole, or ivermectin (7).

Aim

This study aims to evaluate the prevalence of As-
caris lumbricoides infestation in two municipalities,
Tesanj and Maglaj. Additionally, it aims to investigate
Ascaris lumbricoides infections among the pediatric
population, specifically focusing on preschool chil-
dren. Our assessment involves examining the infesta-

tion occurrence in these areas and analyzing its preva-
lence concerning gender, age, and place of residence.

MATERIALS AND METHODS

Specimen Collection

This study encompassed the collection of 1409
fecal samples from the TeSanj and Maglaj areas over a
6-month period, spanning September 2018 to February
2019. The samples were obtained and processed at the
Microbiology Laboratory of TeSanj General Hospital.

In suspected cases of helminthiasis, it is essential
to examine a minimum of 3 fecal samples, collected
at intervals of 2 to 3 days. Each sample, weighing 10
grams, was obtained from both the surface and the
depth of the fecal material and then delivered to the
laboratory in specialized containers. Pertinent infor-
mation, including the patient’s name, surname, and the
precise day and time of sample collection, was record-
ed for each specimen.

Liquid samples were analyzed within 30 minutes,
while formed feces were examined within 2-3 hours
post-collection. If necessary, formed samples could
be studied within 24 hours if refrigerated at 4 °C. For
transportation purposes when immediate analysis
wasmt feasible, a preservative was added. A 5% buff-
ered aqueous solution of formalin served as the pre-
servative, effectively fixing the Ascaris lumbricoides
eggs and larvae. There are also various commercially
available kits for preserving fecal samples, comprising
vials with preservatives (8).

Methods

The flotation technique and sedimentation meth-
ods belong to the category of concentrated methods.

The main task of these methods is to separate the par-
asites from other elements in the fecal sample and to
concentrate them, which enables easier detection. The
flotation technique concentrates the parasites on the
surface of the concentration solution, while the other
elements of the fecal sample settle to the bottom of
the test tube, precisely because of the differences in
specific weights between the parasites and the solution
used for concentration. There are two types of flotation
techniques, with or without centrifugation, and zinc
sulphate (ZnSO,) and saturated salt solution (NaCl)
can be used as flotation solutions.

In our study, the flotation method saturated with
salt solution (NaCl) without centrifugation was used.
After a sample of feces is taken from the examinee, a
small amount is taken with a wooden stick in several
places and dissolved in a saturated salt solution (Na-
Cl), the specific gravity of which is 1.20.

Procedure

1. Emulsify 0.5 grams of feces in 2 to 3 ml of sat-
urated NaCl solution within a test tube with a 15 mm
inner diameter.

2. Fill the test tube with NaCl solution and mix
well. Place the test tube in a vertical position in the test
tube rack.

3. Add additional NaCl solution to fill the test
tube to its brim.

4. Carefully cover the test tube with a cover glass.

5. Allow the solution to stand at room temperature
for 30-45 minutes, allowing sufficient time for Ascaris
lumbricoides eggs to rise to the surface.

6. Carefully lift the cover glass using tweezers,
transfer it onto a microscope slide, and examine under
a microscope.

The disadvantage of this method is that after 60
minutes the eggs of Ascarislumbricoides begin to set-
tle at the bottom of the test tube, so it is necessary to
make the slides within 30-45 minutes.

The results were processed using standard statis-
tical methods using the SPSS Statistical Package for
Social Sciences version 13.0 (Chicago, IL, USA). The
results for independent continuous variables are ex-
pressed as absolute N and percentage values (%). The
analysis of categorical variables’ differences among
observed groups employed either the Chi-square or
Fisher’s exact test. The value of p < 0.05 was taken as
statistically significant.

RESULTS

Out of the 1409 samples analyzed, 129 (9.16%)
yielded a positive result for Ascaris lumbricoides in-
festation, while the remaining 1280 (90.84%) were
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negative. This difference was found to be statistically
significant (p < 0.001).

Among the 1198 samples collected in TeSanj, 106
(8.85%) tested positive for Ascaris lumbricoides infes-
tation. Within this group, 42.45% were males, and the
remaining 57.55% were females. The majority of the
samples 91.15%, yielded a negative result. In Maglaj,
a total of 211 samples were collected, and 10.9% of
these samples tested positive for Ascaris lumbricoides
infestation. Among those with positive results, 73.91%
were males, while the remaining 26.09% were females.
188 samples (89.1%) showed a negative result for As-
caris lumbricoides infestation. The determined differ-
ence in the gender distribution of respondents with a
positive finding in relation to the surveyed municipal-
ities was statistically significant (p = 0.01) (Figure 1).

W male
M female

Column
m;

FREQUENCY

Tesanj Maglaj

Figure 1. Gender distribution of respondents
with a positive findings in relation to the investigated
municipalities

Among the samples from TeSanj with a positive
result for Ascaris lumbricoides infestation, 11.32% of
them were of school-age, and the remaining 88.68%
were preschool-age children. In the case of the 23 sam-
ples from Maglaj that tested positive, 13.04% of them
belonged to the school-age group, while the remaining
86.96% were preschool-age children (Figure 2).

24

M preschool age
M school age
I Columnl

FREQUENCY
u

Tesanj

Figure 2. Age distribution of respondents
with a positive findings in relation to the investigated
municipalities
Among 106 examinees with a positive result from
Tesanj, 20.75% were from urban areas, while the other
79.25% were from rural areas.

Out of a total of 106 respondents with a positive
result from TeSanj, the frequency of male examinees
of school age was 6.6%, and of preschool age 35.85%.
The frequency of female examinees of school age was
4.72%, and of preschool age 52.83%. There was no
statistically significant dependence between the age
distribution and gender of examinees with a positive
test in TeSanj (p = 0.353).

Among 23 samples with a positive result from
Maglaj, the frequency of male examinees of school
age was 8.7%, and 65.22% of preschool age. The fre-
quency of female examinees of school age was 4.72%,
and of preschool age 21.74%. There was no statisti-
cally significant dependence between age distribution
and gender in examinees with a positive test in Maglaj
(p=1.0).

Out of the 106 samples with a positive result
from TeSanj, the frequency of male examinees from
urban areas was 8.49%, while from rural areas, it was
12.26%. For female examinees, the frequency from
urban areas was 33.96%, and from rural areas, it was
45.28%. There was no statistically significant depen-
dence between the regional distribution and gender of
examinees with a positive test in TeSanj (p = 0.896).

The frequency of school-age examinees from ur-
ban areas among 106 positive samples from TeSanj,
was 1.89%, and from rural areas 9.43%. The frequency
of preschool examinees from urban areas was 18.87%
and from rural areas 69.81%. No statistically signifi-
cant dependence was found between age and regional
distribution in examines with a positive test in TeSan]
(p = 0.340).

DISCUSSION

Parasitosis is prevalent in tropical countries, with
the highest number of cases reported in China, South-
east Asia, and the coastal regions of West and Central
Africa. Annually, it affects more than one billion peo-
ple globally, and over 60,000 cases result in fatalities
(9). School-aged children are more susceptible to infes-
tations compared to the adult population. Consequent-
ly, the World Health Organization has initiated control
programs in endemic countries with a high prevalence
of infestations. These programs are designed to de-
crease the number of infected individuals and minimize
morbidity. Additionally, the World Health Organization
has incorporated preschool children as a high-risk pop-
ulation in these programs because 10-20% of children
in that age group are infested with Ascaris lumbricoides
or other helminthes (10, 11).

In endemic countries, it is the most common cause
of malabsorption and malnutrition in children, and it
can also lead to disorders of growth, development, and
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cognitive dysfunction. Given that Ascaris disrupts the
absorption of vitamin A, in preschool children, this in-
terference can result in clinical symptoms of vitamin A
deficiency, increasing morbidity and mortality (12). A
study conducted in Nepal revealed that the prevalence
of xerophthalmia was three times greater in children
between the ages of 6 and 120 months who were in-
fested with Ascaris lumbricoides, in comparison to
children who were not infested (13, 14).

In our study, 9.16% of the samples tested posi-
tive for Ascaris lumbricoides, and all individuals with
positive fecal findings were either school-aged or pre-
school-aged children. Similar research conducted in
South Asia reported similar findings (15).

In TeSanj and Maglaj, there were more positive
findings of infestation with Ascaris Ilumbricoides
among preschool-age children than among school-age
children. A study conducted in Slovakia reported simi-
lar results (16). Conversely, somewhat different results
were obtained by studies conducted in Sri Lanka and
India, showing almost an equal number of infected in-
dividuals in both age groups (17, 18). By observing the
increased prevalence of infestations in preschool chil-
dren in our research, we can conclude that age affects
the frequency of infestations.

A study conducted in Slovakia and China shows
that infestations with Ascaris lumbricoides are more
common in male examinees, correlating with the re-
sults of our research in the area of Maglaj compared
to the data in the area of TeSanj (16, 19). Converse-
ly, studies conducted in Sri Lanka and India showed
that the prevalence of infestations was higher in fe-
male children (17, 18). The variations in gender dis-
tribution among the individuals who were infested can
be attributed to inadequate personal hygiene in some
subjects, as well as differences in the dietary habits of
household members. Additionally, the significance of
the water supply should not be discounted, as individ-
ual households are typically responsible for their own
water sources, often relying on their private wells.

Regarding the total number of examinees with in-
festation caused by Ascaris lumbricoides from Tesanj,
most of them were from rural areas compared to sub-
jects from urban areas (p <0.001). These results do not
coincide with the results of research from Nicaragua,
where there is a statistically significant difference in
regional distribution, but in favor of respondents liv-
ing in urban areas (p = 0.004) (20). The results of the
regional distribution of TeSanj may differ from the re-
sults of other studies due to different systems of collec-
tion and removal of sanitary-fecal wastewater, where
some households still use septic tanks while others are

connected to the sewage network, which prevents the
spread of infectious diseases.

Analyzing the collected data from the area of both
municipalities, we conclude that there is no statistically
significant difference in the frequency of infestations,
nor is there a difference in the age distribution of sub-
jects infested with Ascaris lumbricoides, in contrast to
the gender distribution where a statistically significant
difference is observed. The research confirmed that
the prevalence of infestations in both municipalities
is higher in the pediatric population of preschool-age
compared to the school population, as well as that the
prevalence of infestations is higher in rural areas of
Tesanj compared to urban ones.

Understanding the factors contributing to the
occurrence of infestations is crucial for implement-
ing measures to reduce the number of infections and
prevent complications, especially in children who are
more vulnerable than the adult population. The pre-
ventive actions that should be undertaken include:
enhancing sanitation conditions, improving access to
clean water, educating the public about parasitic in-
fections, emphasizing the significance of maintaining
personal and communal hygiene, and discouraging the
use of human feces in agriculture.

CONCLUSION

Ascariasis stands as a significant public health
concern, demanding focused attention on high-risk
groups and ensuring access to improved water, sani-
tation, and hygiene facilities. Given that the findings
of our study have revealed the infestation of preschool
children with Ascaris lumbricoides, it is essential to
implement preventive measures aimed at reducing
the incidence of infection. In conclusion, heightened
awareness and knowledge about A. lumbricoides in-
fection, among both healthcare professionals and the
general public, are imperative. This will enhance the
clinical detection and management of cases, as well as
public health control measures.
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Uvod: Ascaris lumbricoides je najceséi uzrok
helmintickih infekcija u svetu, a prvenstveno pogada
decu, $to ih ¢ini najceS¢e zarazenom populacionom
skupinom. Cilj ovog istrazivanja je proceniti preva-
lenciju infestacije Ascaris lumbricoides u dve opsine,
TeSanj i Maglaj, te istraziti pojavu infekcija Ascaris
lumbricoides u pedijatrijskoj populaciji, sa posebnim
fokusom na decu predskolskog uzrasta.

Materijali i metode: Istrazivanjem je prikuplje-
no 1409 uzoraka stolice sa podrucja Tesnja i Maglaja.
Ovi uzorci su prikupljani u periodu od 6 meseci, od
septembra 2018. do februara 2019. godine. Obrada
uzoraka obavljena je u Mikrobioloskoj laboratoriji
Opste bolnice TeSan;.

Rezultati: Od ukupno 1409 uzoraka, 129 (9,16%)
je bilo pozitivno na infestaciju Ascaris lumbricoides-
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Abstract: Introduction: Bodybuilding and fitness
are sports in which the primary goal is to build and
shape a desirable body figure. Consequently, achiev-
ing the ideal body composition is the ultimate aspi-
ration of every participant in these sports. Body com-
position analysis is a valuable tool for assessing body
structure and quantifying data for this specific athletic
population. The aim of this study was to determine
and compare the body composition characteristics of
fitness and bodybuilding exercisers, both competitive
and recreational.

Material and Methods: This study included 89
adult women and men, aged 18 to 37, who were cate-
gorized into four groups: female competitors (N = 9),
female recreational participants (N = 30), male com-
petitors (N = 15), and male recreational participants
(N = 35). Body composition was assessed using the
bioelectrical impedance method, specifically the In-
Body720.

Results: The comparison of bioelectrical imped-
ance analysis (BIA) obesity parameters revealed that
BMI did not significantly differ between competitors
and recreational participants in both male and female
groups. However, competitors (both male and female)
displayed a higher volume of body fluids (ICW and
ECW). Body fat mass (BFM) was statistically greater
in recreational participants when compared to com-
petitors, with females having 18.58 kg vs. 12.47 kg,
and males having 16.64 kg vs. 9.81 kg. Mean values
of body fat percentage were also statistically higher
in recreational participants compared to competitors,
with women at 27.25% vs. 16.39% and men at 19.49%
vs. 11.97%.

Conclusions: Fitness competitors had a signifi-
cantly higher fat-free mass and a significantly lower
fat component. Recreational exercisers exhibited sig-

Prihvacen/Accepted 30. 12. 2023. god.

nificantly higher obesity parameters, body fat percent-
age, and waist-to-hip ratio (WHR) compared to com-
petitors in fitness and bodybuilding.

Keywords: bodybuilding, body fat mass, compet-
itors, fitness, recreational, skeletal muscle mass.

INTRODUCTION

Bodybuilding and fitness are sports focused on
achieving a desirable body figure, making optimal
body composition the ultimate goal for competitors
in these disciplines. The criteria for required muscle
mass and body fat levels vary among competitive cate-
gories within fitness (1). Competitive bodybuilding as-
sesses the visual presentation of muscle mass, symme-
try, muscle definition, and overall physique. The sport
primarily emphasizes achieving ‘aesthetic’ muscle hy-
pertrophy (2). It demands rigorous, years-long train-
ing to develop muscular shape, size, definition, and
symmetry. During the off-season, many bodybuilders
increase their body mass and fat to facilitate lifting
heavy weights and intensifying training for muscle
mass gains (3, 4). This phase of muscle hypertrophy
is succeeded by a shorter phase called muscle defini-
tion, wherein subcutaneous fat deposits are reduced,
and exercises are aimed at enhancing muscle bundle
separation, resulting in an improved visual presenta-
tion (5).

Competitors with the lowest body fat percentage,
often referred to as the ‘leanest,’ tend to receive high-
er rankings. The second crucial factor is muscularity,
where competitors with comparable muscle devel-
opment favor those displaying greater muscle defini-
tion. Additionally, proportionality plays a pivotal role;
well-developed chest and arm muscles, coupled with a
narrow waist, contribute significantly to an appealing
body shape among competitors (6).
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The primary distinction between recreational and
competitive exercisers in various sports, including fit-
ness and bodybuilding, lies in the ultimate objective
of their physical activities. Exercise is characterized
as planned, regular, repetitive, and structured physical
activity (7). When exercise aims to maintain and/or
enhance overall health and fitness, it falls under the
recreational category (8). Conversely, if the purpose
is competition, the physical activity is classified as a
sport. Physical activities for competitive purposes typ-
ically involve significantly higher volume compared to
recreational activities (9).

The current epidemic of physical inactivity and
increased awareness of the importance of regular phys-
ical activity have led to a surge in individuals engaging
in recreational fitness. Moreover, an expanding num-
ber of exercise enthusiasts are venturing into the realm
of competitive fitness and bodybuilding. Utilizing
body composition analysis as a valuable and effective
tool for assessing body structure and morphological
components allows gathering data for this population
of athletes (3).

The aim of this study is to determine and com-
pare the body composition characteristics of fitness
and bodybuilding exercisers, both competitive and
recreational. Our hypothesis suggests that competi-
tors will exhibit higher fat-free mass and subsequent-
ly lower obesity parameters compared to recreational
participants.

MATERIAL AND METHODS

Participants

Participants were recruited from the ‘Atleta Body-
building and Fitness Center’ in Skopje, North Macedo-
nia. The study involved 89 adults aged 18 to 37, with
a mean age of 26 + 5.1 years. They were divided into
four groups: female competitors (n = 9), female rec-
reational participants (n = 30), male competitors (n =
15), and male recreational participants (n = 35). Com-
petitors had engaged in at least one bodybuilding or
fitness competition within the past 12 months; females
participated in fitness categories, while males compet-
ed in bodybuilding categories. Recreational partici-
pants had committed to regular resistance training for
a minimum of 12 months, averaging 3 to 5 sessions
per week.

Procedure

The body composition analysis took place at the
Institute of MEP Physiology and Anthropology, Fac-
ulty of Medicine, Skopje, Republic of North Mace-
donia. This study received approval from the Faculty

of PESH, UKIM, Ethical Committee (2021/08-121)
and was conducted in adherence to the Code of Ethics
of the World Medical Association, also known as the
Declaration of Helsinki.

Methods

Height measurements were obtained using a sta-
diometer, while body mass was recorded using an
electronic weighing scale. To assess the body compo-
sition of the subjects, bioelectrical impedance analysis
(BIA) was performed using the InBody 720 device.
This non-invasive technique involves emitting a very
low multi-frequency current and measuring the resis-
tance to current flow through various body parts and
tissues.

The BIA method considers that tissues with high
fluid and electrolyte content, such as blood, conduct
electricity well, while fatty tissue and bones impede
the electrical signal’s conduction. This allows for an
assessment of tissue composition.

While the BIA device offers a wealth of informa-
tion about body composition, this study specifically
analyzed the following parameters:

* Body weight (BW)

* Body mass index (BMI)

* Body fluids: intracellular water (ICW) and ex-
tracellular water (ECW)

* Protein and mineral components

* Body fat percentage (BF%)

* Body fat mass (BFM)

« Skeletal muscle mass (SMM)

* Waist-to-hip ratio (WHR)

* Soft lean mass (SLM)

* Fat-free mass (FFM)

Data analysis

The analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 23.0. For
all variables examined, the following statistical param-
eters were calculated: Arithmetic means (X), Standard
deviations (SD), Minimum scores (min), Maximum
scores (max), Skewness to assess the distribution of
results, Kurtosis to evaluate the distribution of results,
The Kolmogorov-Smirnov test (according to Liliefors)
to test the normality of the result distribution, Differ-
ences in anthropometric variables were determined
through analysis of variance (ANOVA). The level of
statistical significance was set at p < 0.05.

RESULTS

The variables derived from anthropometry and
BIA analysis are categorized for male and female par-
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ticipants, and divided into subgroups based on their
training levels in recreation and competition.

Table 1 presents descriptive statistics for the
anthropometric indicators of competitive and recre-
ational women. A comparison of height between fe-
male competitors and recreational women revealed a
statistically significant difference in favor of female
competitors (170.9 cm vs. 164.7 cm). However, there

was no statistically significant difference in weight
between recreational women and competitive women
(62.3 kg vs. 62.5 kg).

The difference in body mass index (BMI) be-
tween recreationally exercising men and competitive
men was not statistically significant (25.86 vs 25.81).
A similar pattern was observed in the female group
(23.03 vs 22.51). Female competitors displayed sig-

Table 1. Descriptive statistics for BIA indicators in the group of women: recreational and competitive

Women recreationists Women competitors Sig.
Mean = SD min max Mean + SD min max p
Height * (cm) 164.73 +5.87 155.0 179.0 170.89 £ 6.2 164.0 | 182.0 0.005
Weight (kg) 62.54 £ 10.16 49.0 87.6 62.27+7.5 55.0 76.0 0.943
BMI (kg/m?) 23.03+3.91 18.6 342 22.51+2.5 20.8 28.0 0.659
ICW * (1) 20.23 +£1.93 17.2 249 23.45+3.1 20.0 28.6 0.010
ECW * (1) 12.36 £1.19 10.3 15.5 1423+ 1.8 12.2 17.5 0.009
Protein * (kg) 8.79+£0.83 7.4 10.8 10.17+ 1.5 8.6 12.8 0.041
Mineral * (kg) 3.22+0.36 2.7 4.1 3.81 1.1 2.9 6.6 0.009
BFM * (kg) 18.58 £ 8.67 6.3 40.4 12.47+£5.4 3.7 23.0 0.027
SMM * (kg) 244+229 20.4 29.9 29.03£4.3 24.0 37.4 0.019
BF% * 27.25+9.09 12.5 46.1 16.39 £2.7 134 21.8 0.000
WHR 0.87+0.07 0.8 1.0 0.83 £0.04 0.8 0.9 0.117
SLM * (kg) 41.93 £3.79 354 51.1 4923 +£8.2 41.3 66.4 0.003
FFM * (kg) 44,51 +4.04 37.6 543 5222 +8.7 43.9 70.4 0.002

BMI - body mass index; ICW — Intracellular water; ECW — extracellular water; BFM — body fat mass; SMM — skeletal muscle
mass; BF% - body fat percent; WHR — waist to hip ratio; SLM — soft lean mass; FFM — fat free mass; * - statistically significant

difference ( p < 0.05)

Table 2. Descriptive statistics for BIA indicators in the group of men: recreationists and competitors

Men recreationists Men competitors Sig.
Mean + SD min P Mean + SD min max p
Height (cm) 178.60 +4.9 168.0 188.0 177.23 £ 6.1 165.5 187.0 0.430
Weight (kg) 82.78 +10.5 61.8 105.0 81.04 £ 10.6 62.6 97.8 0.578
BMI (kg/m?) 25.86+2.7 20.8 34.1 25.81+2.1 224 29.4 0.955
ICW (1) * 30.06 +3,4 23.8 37.5 33.03+4.5 24.4 39.8 0.003
ECW (1) * 17.55+1.9 13.9 22.1 19.54+2.4 14.4 22.8 0.001
Protein (kg) 13.62+2.2 10.3 19.3 1435+1.9 10.6 17.2 0.179
Mineral (kg) * 443+0.5 3.4 5.6 4.81+0.7 3.4 5.8 0.037
BFM (kg)* 16.64 +7.3 5.1 35.0 9.81+£29 3.7 14.6 0.003
SMM (kg)* 37.48 £6.5 29.0 65.6 40.71 £5.7 29.9 49.9 0.043
PBF% (kg)* 19.49 £ 6.5 8.1 34.8 11.97+3.5 5.3 20.0 0.001
WHR (kg)* 0.90 + 0.1 0.8 1.2 0.82+£0.05 0.7 0.9 0.001
SLM (kg)* 60.75+7.0 48.5 76.8 704173 61.8 80.7 0.000
FFM (kg) * 64.49 51.3 81.3 75.19+7.4 65.3 85.5 0.000

BMI — body mass index; ICW — Intracellular water; ECW — extracellular water; BFM — body fat mass; SMM — skeletal muscle
mass; BF% - body fat percent; WHR — waist to hip ratio; SLM — soft lean mass; FFM — fat free mass; * - statistically significant

difference (p < 0.05)
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nificantly higher amounts of intracellular and extracel-
lular water (ICW: 23.5 liters vs. 20.2 liters; ECW: 14.2
liters vs. 12.3 liters). Moreover, female competitors
exhibited higher levels of the protein component (10.2
kg vs. 8.8 kg) and mineral component (3.8 kg vs. 3.2
kg). Skeletal muscle mass (SMM), lean body mass,
and soft lean mass (SLM) were significantly higher in
female competitors compared to recreational women.

Regarding body fat, recreational women had
higher levels in kilograms (18.6 kg vs. 12.5 kg), while
female competitors had significantly lower body fat
percentage (16.4% vs. 27.3%). However, the waist-to-
hip ratio did not show a statistically significant differ-
ence between the two groups (0.83 vs. 0.87).

Table 2 displays descriptive statistics and signifi-
cant differences in anthropometric indicators obtained
by BIA analysis among male respondents, including
competitors and recreational exercisers. Both male
groups, competitors and recreationists, showed similar
average height (177.2 cm vs. 178.6 cm) and weight,
with no statistically significant difference. BMI values
did not significantly differ between men exercising
recreationally and those who competed (around 25.8).

Male competitors demonstrated significantly high-
er amounts of body water (ICW = 33.3 liters vs. 30.05
liters; ECW = 19.5 liters vs. 17.5 liters) and a high-
er mineral component (4.8 kg vs. 4.4 kg). In contrast,
recreational male participants had higher body fat in
kilograms (16.6 kg vs. 9.8 kg) and a higher body fat
percentage (19.5% vs. 11.9%) compared to male com-
petitors.

DISCUSSION

The study aimed to explore morphological char-
acteristics using bioelectrical analysis of body compo-
sition in individuals engaged in fitness or bodybuild-
ing, either recreationally or competitively.

Analysis of female fitness competitors revealed
optimal body composition, with a lean component
(FFM) constituting approximately 84% of their total
body mass. Their skeletal muscle mass accounted for
about 47% of their total weight, signifying well-de-
veloped musculature. Female competitors maintained
an average body fat percentage of 16%, showcasing
their fitness. In contrast, recreational female athletes,
despite similar average weight and normal BMI, dis-
played a high average body fat percentage of around
27%, indicating a wider range of values (ranging from
16% to 46%). Their relative lean body mass and skele-
tal muscle mass were 71% and 39%, respectively.

In the case of male fitness competitors, an analy-
sis of their body composition showed that they had a
normal body mass index but were near the upper limit

(BMI = 25.08) due to a notably high lean component.
The average muscle mass accounted for approximate-
ly 50% of their total weight. The fat component was
at the lower end of BIA values for healthy, inactive
individuals, and was appropriate for fitness athletes,
averaging around 12% (ranging from 5% to 20%). The
thickest skinfold measurement among the competitors
was observed on the thigh, while the thinnest was on
the forearm.

For recreational exercisers, an analysis of their
body composition indicated an average value of the
body mass index slightly above the upper limit of nor-
mal values (BMI = 25.8). The average body fat per-
centage was approximately 19%, which falls within
the normal BIA values (ranging from 15% to 20%).
The relative value of lean body mass and skeletal mus-
cle mass was 78% and 45%, respectively.

In the realm of competitive bodybuilding, the
lack of adipose tissue, or a low percentage of the fat
component, is a sought-after characteristic. Competi-
tors often employ nutritional strategies to reduce body
fat well below normal levels, frequently not exceeding
7% (10, 11). A study of anthropometric traits in pro-
fessional and amateur bodybuilders in Poland revealed
that professionals typically had larger limb circumfer-
ences and smaller skinfold sizes. BMI was significant-
ly higher in professionals, while body fat percentage
was notably higher in amateurs, measuring 10.67% vs.
20.05%, as determined by BIA (12).

According to the recommendations of the Ameri-
can College of Sports Medicine (ACSM), the optimal
representation of adipose tissue in athletes should be
around 12%. It’s important to note that this recom-
mendation is relatively general because different types
of sports, based on their physical demands, result in
varying body compositions in athletes (13). Notably,
bodybuilders in the immediate pre-competition phase
often showcase extremely low body fat levels, well
below the recommended ranges for healthy sedentary
individuals (10-20% for men and 15-25% for wom-
en according to the BIA method). This drastic reduc-
tion in body fat is a characteristic strategy observed in
bodybuilders as they approach competition, emphasiz-
ing the aesthetic aspect of their physique over standard
health-related guidelines.

Numerous studies on body fat percentage in
bodybuilders from different countries have consistent-
ly shown very low body fat percentages. For instance,
in the USA in 1992 (14), men in 1990 had 6.0 + 1.8%
body fat, and women had 9.8 £ 1.5% (15). In Great Brit-
ain, body fat percentages ranged from 4.1% to 10.9%
(16), and in Poland, men had 5.68% body fat accord-
ing to skinfold measurements or 10.67% according to
the BIA method (12). A study in Brazil found that male
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physique competitors had body fat percentages of 4%
and 8.6%, while in the wellness category, percentages
of 17.3% and 8.9% were observed (17).

During competitions, the representation of adi-
pose tissue in the body composition of bodybuilders
typically ranges from 3% to 6% in men and 9% to 12%
in women (18). This extremely low body fat percent-
age is necessary for achieving good muscle separation
and definition, which is a crucial factor for successful
performance and placement in both bodybuilding and
fitness competitions (19).

Morphological characteristics and body composi-
tion have been analyzed in bodybuilders in relation to
different phases of training. In one of the initial studies
on this topic, where body mass was estimated using
the Brozek anthropometric method, it was found that
during the off-season, bodybuilders had a body fat per-
centage of 9.7 £ 3.1%, whereas during the competi-
tive season, their body fat percentage dropped to 5.9 +
3.2%. The change in female bodybuilders was from a
body fat percentage of 16.8 = 4.5% in the off-season to
9.5 £ 3.5% during competition. Furthermore, the sub-
jects in this study experienced a slight decrease in lean
body mass, with men going from 82.7 kg to 81.1 kg
and women from 48.5 kg to 47.4 kg (20).

An examination of eating habits and self-percep-
tion among 120 bodybuilders from Turkey, divided
into two groups, competitors and non-competitors,
revealed the following morphological characteristics:
Fat-Free Mass Index (FFMI) was 24.09 + 3.05 kg/m?
for competitors and 21.18 + 1.93 kg/m? for non-com-
petitors. The percentage of fat tissue in the entire
group was 13.57 + 4% (21). An analysis of Tunisian
weightlifters showed that they had a BMI of 21.5 +
3.35, body fat percentage (BF%) of 12.28 + 5.22, and
lean body mass (LBM) of 87.73 £ 5.22 kg ( 22). Hey-
ward’s research in 1989 compared the body composi-
tion of recreational and professional athletes, revealing
that in men, the percentage of fat tissue was 9.7% for
recreational athletes and 5.9% for professionals, while
in women, it was 16.85% for recreational athletes and
9.5% for professionals (20).

A case study of a natural bodybuilder tracked
changes in the cardiovascular system, body composi-
tion, muscle strength, and blood parameters over 12
months, including 6 months pre-competition and 6
months post-competition. During the pre-competition
period, fat tissue decreased from 14.8% to 4.5% and
then returned to the initial value of 14.6%. Muscle
strength, blood pressure, and heart rate all decreased.
Psychometric parameters of mood disturbance in-
creased from 6 to 43 units during the preparation pe-
riod and then corrected to 4 units during the 6-month
post-competition period (23). In another case study

of a natural bodybuilder, a 21-year-old Englishman
reduced his body fat percentage from 14.8% to 6.8%
during 14 weeks of training. Muscle strength showed
a slight decline, while the mood swing test showed no
significant difference (24).

Physique competitions are sporting events in
which aesthetic appearance and posing ability are pri-
oritized over physical performance. Female physique
competitors are required to have a very lean body mass
(LBM) and an extremely low fat component for the
competition. Achieving this requires competitors to re-
duce their energy intake over an extended period, fol-
lowed by intensive training regimes that result in a sud-
den weight loss at the end of the pre-competitive phase
(25). In a study on the anthropometric profile of five
elite Australian female bodybuilders, it was found that
12 weeks before the competition, the percentage of fat
tissue determined by the densitometric method (DEXA)
was 18.9 + 4.6%, and 24 hours before the competition,
it reduced to 12.4 £ 4.6%. The thickest skinfold mea-
surement was on the front of the thigh, measuring 19.8
+ 5.1 mm, and before the competition, it decreased to
13.3 + 3.2 mm. In this group of female bodybuilders,
the mesomorphic somatotype dominated, followed by
the endomorphic and least ectomorphic (26).

While published data in the field of anthropom-
etry and body composition analysis may vary due to
different techniques used, the majority of reports con-
cur that bodybuilding and fitness competitors, both
male and female, achieve exceptionally low values of
body fat.

CONCLUSIONS

The majority of our participants, whether they
were recreational exercisers or competitors, exhibited
body components within the normal range for a healthy
population. Fitness competitors displayed a significant-
ly higher fat-free (muscle) component and a notably
lower body fat component. In contrast, recreational
exercisers had significantly higher obesity-related pa-
rameters, including BMI, body fat percentage (BF%),
and waist-to-hip ratio (WHR), compared to their coun-
terparts in fitness and bodybuilding competitions. The
body composition parameters obtained through bio-
electrical impedance analysis proved to be sensitive in-
dicators of differences between the two studied groups,
competitors and recreational exercisers.

Considering the comprehensive findings of this
research, it can be concluded that engaging in fitness
activities positively influences body composition. This
effect is characterized by the optimization of body
components, such as an increase in muscle mass and
the maintenance of the fat component within desired
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limits. Those who participate in competitive activi-
ties in the fields of bodybuilding and fitness tend to
achieve the ideal body components, particularly a high
muscle component and lower fat component.
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ANALIZA TELESNOG SASTAVA POMOCU BIOELEKTRICNE IMPEDANSE
KOD FITNES I BODIBILDING TAKMICARA I REKREATIVACA

Gligoroski Adam, Zivkovic Vujica, Todorovic Miodrag, Aleksovska Velichkovska Lenche

Fakultet fizitkog vaspitanja, sporta i zdravlja, Univerzitet Sv. Cirila i Metodija, Skoplje, S. Makedonija

Uvod: Bodibilding i fitnes su sportovi u kojima
je primarni cilj izgraditi 1 oblikovati Zeljeni telesni
izgled. Shodno tome, postizanje idealne telesne kom-
pozicije je krajnja aspiracija svakog ucesnika u ovim
sportovima. Analiza telesne kompozicije je vredan alat
za procenu strukture tela i kvantifikaciju podataka za
ovu specificnu sportsku populaciju. Cilj ovog istrazi-
vanja bio je da se utvrde i uporede karakteristike tele-
sne kompozicije vezbaca fitnesa i bodibildinga, kako
konkurentnih tako i rekreativnih.

Materijal i metode: U ovo istrazivanje bilo je
ukljuceno 89 odraslih Zena i muskaraca, uzrasta od 18
do 37 godina, koji su bili kategorizovani u Cetiri grupe:
zenski takmicari (N = 9), Zenski rekreativni ucesnici
(N =30), muski takmicari (N = 15) i muski rekreativni
ucesnici (N = 35). Telesna kompozicija je procenjena
kori§¢enjem metode bioelektri¢ne impedancije, poseb-
no uredajem InBody720.

Rezultati: Poredenje parametara gojaznosti bioe-
lektri¢nom impedancijom (BIA) pokazalo je da indeks
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telesne mase (BMI) nije znacajno razlikovao takmi-
Care 1 rekreativne uCesnike, kako kod muskaraca tako
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Abstract: Introduction: Thymomas are the most
common primary mediastinal tumors originating from
epithelial cells of the thymus, demonstrating epithelial
differentiation. Pathologically, thymomas exhibit rela-
tively slow growth and typically spread directly, with
extremely rare occurrences of distant dissemination
to extrathoracic organs. The precise incidence of such
dissemination remains unknown. Distant metastases,
particularly to the liver, are exceptionally rare, with
only a few cases documented in the literature.

Case Report: A 39-year-old woman, in her 31st
week of gestation, presented with abdominal pain and
discomfort. She underwent ultrasonography, followed
by an urgent MRI of the abdomen due to a protrud-
ing tumor mass in the liver. Shortly after delivering a
healthy baby via cesarean section, she was admitted to
the hospital for a CT scan of the abdomen. The imag-
ing revealed multiple focal changes in the liver paren-
chyma, exhibiting radiological characteristics consis-
tent with focal nodular hyperplasia. Less likely differ-
ential diagnoses included adenomas or hemangiomas.
Subsequently, she underwent staged hepatectomy, and
the results of the pathological analysis confirmed the
presence of type B thymoma metastases in the liver.

Conclusion: According to the available data in
the literature, metastatic thymomas are often identified
in patients who have previously undergone treatment
for the primary disease. Our patient did not have a
history of thymectomy, as confirmed by postoperative
chest scans. Onset of symptoms during late pregnancy
guided our diagnosis, relying on overall clinical and
radiological findings of the detected tumor. Our treat-
ment involved staged hepatectomy post-childbirth,
followed by adjuvant chemotherapy. Further compre-
hensive studies are essential to precisely understand
neoplasm behaviors like thymoma for timely detection
and effective treatment.

Prihvacen/Accepted 18. 12. 2023. god.

Keywords: thymoma, metastasis, liver, pregnan-
cy, surgery.

INTRODUCTION

The thymus, a solid organ situated in the anteri-
or superior mediastinum, contains both lymphoid and
epithelial components (1, 2). Thymomas, originating
from epithelial cells of the thymus, exhibit relative-
ly slow growth and typically spread directly, with an
extremely rare incidence of distant dissemination to
extrathoracic organs, though the exact frequency re-
mains uncertain (2). Distant metastases, especially to
the liver, are exceptionally rare, with few documented
cases in the literature (3, 4). The 2021 “World Health
Organization (WHO) Classification of Thoracic Tu-
mours” primarily categorizes thymomas, epithelial tu-
mors of the thymus, based on cytomorphology. Benign
cytomorphology types include A, AB, B1, B2, and B3,
while malignant types correspond to thymic carcino-
ma, formerly categorized as type C (1, 5). Metastases
are predominantly found in the pleural space, lung pa-
renchyma, or bones, and are more commonly observed
in patients previously treated for the primary tumor (6,
7). Liver metastases often remain asymptomatic, dis-
covered incidentally or when the tumor mass ruptures,
leading to emergencies like hematoperitoneum (8 ,9).

We present the case of a pregnant woman with a
metastatic thymic tumor in the liver, exhibiting rapid
growth in the third trimester of pregnancy, causing ab-
dominal pain. This initiated further examination and
led to the final diagnosis, without a history of previous
thymectomy.

CASE REPORT

Our patient, a 39-year-old woman in her 313 week
of pregnancy, visited the Clinic for Emergency Sur-
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gery, University Clinical Centre of Serbia in Belgrade
in May 2023 for an ambulatory examination, referred
by her gynecologist due to upper abdominal pain as the
primary complaint. During the initial visit, a routine
ultrasound revealed a solid-cystic mass measuring 80
x 50 mm in the left liver lobe, exerting pressure on the

stomach. Basic blood tests showed normal results, and
she was subsequently referred to a gastroenterologist.
Upon mutual agreement among the surgeon, gastro-
enterologist, and gynecologist, a follow-up ultrasound
of the abdomen was scheduled for the following day.
This examination, conducted by the same radiologist,

Figure 2. Preoperative CT of abdomen - white arrow indicates the tumor masses
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Figure 3. Intraoperative finding — white arrow indicates the biggest tumor mass in left liver lobe
a. Before the resection, b. After the resection; c. Resected tumor mass

revealed a discreet increase in the size of the tumor
mass. An urgent MRI examination of the abdomen and
pelvis was promptly recommended. The MRI revealed
several focal changes in the liver parenchyma, with the
largest mass measuring 79 x 60 mm, subcapsular and
positioned between the II and 111 segments. Additional
masses were noted at the transition between the VIII
and V segments (39 mm), within the V segment itself
(15 mm), and one isolated in the VIII segment (12
mm). These findings exhibited radiological character-
istics initially suggestive of focal nodular hyperplasia,
with adenomas or hemangiomas considered less likely
(Figure 1).

After a brief hospital stay, the patient was dis-
charged in good general condition and had regular
ultrasound follow-ups. Shortly after, she delivered a
healthy child via caesarean section. Over the subse-
quent four weeks post-delivery, the size of the largest
mass remained unchanged during weekly ultrasound
examinations. Throughout the follow-up period, tumor
marker values consistently remained within the refer-
ence range. However, due to the recurrence of pain,
the patient was readmitted to the hospital, where an
abdominal CT scan was conducted, prompting a rec-
ommendation for surgical intervention (Figure 2).

In July 2023, after appropriate preoperative prepa-
ration, a simultaneous resection of the II and III seg-
ments of the liver, along with the tumor mass located
at the junction of the VIII and V segments, and the
isolated tumor mass in the V segment was performed.
Considering the remaining liver volume, it was decid-
ed during the surgery to postpone the resection of the
remaining tumor mass until further histopathological
findings were available (Figure 3).

The patient recovered well following the surgery
and was discharged home. Pathohistological analysis
revealed liver metastases originating from type B thy-
moma. About six weeks post-operation, a follow-up
CT scan of the abdomen, small pelvis, neck, and chest
was conducted, identifying the persistent tumor in the
liver with unchanged dimensions. Additionally, a neo-
plastic alteration in the thymus measuring 88x55x57
mm was detected, accompanied by secondary deposits
in the lung parenchyma and mediastinal lymph nodes.
Subsequently, the case was presented to the oncolo-
gy board, leading to further treatment decisions by the
lymphoma tumor board and the thoracic surgeon.

Verbal and signed consent from the patient was
obtained for the publication of this case report. All
procedures conducted adhered to the principles out-
lined in the 1964 Helsinki declaration and its subse-
quent amendments.

DISCUSSION

Metastatic thymomas are mostly expected in pa-
tients previously treated for the primary disease (1, 2,
3). Khandelwal et al. reported hepatic metastasis of
thymoma in about 4.8% of 62 thymoma cases (10). In
our case, the initial examination detected the metastat-
ic disease due to the expanding mass pressing on the
liver capsule, causing abdominal pain during advanced
pregnancy, coinciding with symptom onset. Consider-
ing the patient’s medical history and the absence of a
prior thymectomy, our case becomes more intriguing.
Mallick J et al., in a literature review, noted 39 cases of
thymoma with metastases beyond the thorax since the
1999 WHO Classification of Thoracic Tumours (1).
Kim HIJ et al. mentioned preoperative chemotherapy,
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while Utsunomiya T et al. opted for radical surgery
to avoid threatening rupture of the hepatic lesion and
confirm the definitive pathohistological diagnosis (2,
11). In our case, due to the pregnancy, preoperative
chemotherapy was not chosen, and we planned ultra-
sonographic and MRI follow-ups, scheduling surgery
after childbirth. Considering the risk of spreading the
disease and tumor mass rupture during percutaneous
biopsy, we relied on overall clinical and radiological
features for tumor assessment.

Literature suggests that treatment for thymoma
metastases in the liver typically involves surgical re-
section, followed by chemotherapy and occasionally
radiotherapy, although evidence is lacking, especially
concerning liver metastasis incidence (3).

In conclusion, our management of liver metastat-
ic thymoma consisted of staged hepatectomy followed
by systemic chemotherapy based on the lymphoma

Sazetak

tumor board’s recommendation. Further studies are
needed to precisely understand neoplasm behavior like
thymoma for timely detection and effective treatment.

Conflict of Interests: The authors declare no con-
flicts of interest related to this article.

Funding: No

Author contribution: All authors have contrib-
uted equally

Licensing

This work is licensed under a Creative Commons
Attribution 4.0 International (CC BY 4.0) License.

Abbreviations

MRI — Magnetic Resonance Imaging
CT - Computed Tomography

METASTAZE TIMOMA U JETRI: PRIKAZ SLUCAJA
BRZORASTUCE ABDOMINALNE MASE KOD TRUDNICE
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Uvod: Timomi su najces¢i, primarni tumori medi-
jastinuma koji poticu iz epitelnih ¢éelija timusa, odno-
sno celija sa epitelnom diferencijacijom. Kada je rec¢
o njihovom bioloskom ponasanju, timomi se odlikuju
relativno sporim rastom i sposobnos¢u da se obi¢no
direktno S$ire, sa nepoznatom incidencijom davanja
udaljenih metastaza pogotovo u ekstratorakalnim or-
ganima. Udaljene metastaze, posebno u jetru, su izu-
zetno retke 1 postoji samo nekoliko slucajeva opisanih
u literaturi.

Prikaz sluc¢aja: Nasa pacijentkinja, 39-godiSnja
zena u 31. gestacijskoj nedelji trudnoce, imala je bol i
nelagodnost u trbuhu i1 upuéena je na ultrazvucni pre-
gled pracen hitnom MR abdomena zbog tumorske ma-
se u jetri. Ubrzo nakon §to je na svet carskim rezom
donela jedno zdravo dete, primljena je u bolnicu gde
je uraden CT abdomena. Snimci su pokazali nekoliko
fokalnih promena u parenhima jetre, sa radioloskim ka-
rakteristikama koje bi najpre odgovarale fokalnoj no-
dularnoj hiperplaziji, manje verovatnim adenomima ili
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Abstract: Introduction: Small bowel injuries are
rare, accounting for only 1% - 5% of injuries follow-
ing blunt abdominal trauma, while small bowel per-
foration has been reported in 0.3% of patients. Delays
in early diagnosis or misdiagnosis significantly con-
tribute to the mortality and morbidity associated with
small bowel injuries. Blunt abdominal trauma poses a
diagnostic challenge, with focused assessment using
sonography in trauma and computed tomography ab-
domen becoming invaluable methods for diagnosis,
integrated into management guidelines.

Case Report: We present a case of jejunal perfo-
ration and contusion resulting from blunt abdominal
injury due to a fall onto a fence. The initial chest X-ray
did not reveal any traumatic injuries or subdiaphrag-
matic free gas. Computed tomography of the abdomen
and small pelvis revealed free fluid in the peritoneal
cavity and thickening of the jejunal wall, corroborated
by abdominal ultrasound. Surgical intervention con-
firmed a diagnosis of small jejunal perforation.

Conclusion: Given the minimal and often clini-
cally undetectable signs in patients with blunt abdom-
inal trauma, timely and accurate imaging diagnostics
and prompt surgical intervention significantly reduce
the morbidity and mortality associated with these in-
juries.

Keywords: Blunt abdominal trauma, Jejunal per-
foration, Contusion, Computed tomography, Surgery.

INTRODUCTION

Trauma stands as the leading cause of mortali-
ty among individuals aged 1 to 44 years (1). In blunt
abdominal trauma (BAT), small bowel and mesentery
injury (SBMI) rank as the third most prevalent organ

Prihvaéen/Accepted 19. 12. 2023. god.

injury, following liver and spleen injuries. SBMI in
blunt abdominal trauma constitutes a mere 1% - 5% of
cases, with seatbelt injuries from motor vehicle acci-
dents being the predominant mechanism in urbanized
regions (2).

Blunt abdominal trauma often poses diagnostic
challenges, complicating early recognition. Computed
tomography (CT) serves as the gold standard for eval-
uating BAT, revealing various direct and indirect im-
aging signs indicative of bowel injuries documented in
the literature. Signs such as wall discontinuity, enteric
luminal contrast extravasation, extraluminal air, wall
thickening, differential bowel wall enhancement, and
the presence of free intraperitoneal fluid or mesenteric
fat stranding are identified markers of traumatic bowel
injuries.

Preoperative identification and localization of
small bowel perforations typically present challenges,
often remaining unclear before surgery. Thorough ex-
ploration of the entire small intestine by the surgeon is
pivotal to detecting all potential injuries.

Here, we present a case involving a 22-year-old
man who experienced jejunum perforation and contu-
sion following a rare blunt abdominal injury, empha-
sizing diagnostic methods and operative treatment.

CASE REPORT

A 22-year-old man was admitted to the Emergen-
cy Surgery at the University Clinical Center of Ser-
bia following blunt trauma to the abdomen from a fall
onto a fence. Upon abdominal examination, the patient
exhibited tenderness in the left upper quadrant during
palpation. Laboratory results revealed an elevated
white blood cell count of 19.1x10° (3.4-9.7x10°/L),
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with other parameters within the normal range. A
chest X-ray showed no evidence of traumatic inju-
ries or subdiaphragmatic free gas (Figure 1). Focused
assessment with sonography in trauma (FAST) indi-
cated a 10 mm thickening of the jejunal wall in the
left hemiabdomen, increased echogenicity around the
mesentery, and a small amount of free fluid between

D Jha oo
Figure 1. Chest X-ray showing no signs

of pneumoperitoneum

Figure 2. Post-contrast phase in axial section
- circumferentially thickening of jejunal wall (arrow)

Figure 3. Post-contrast phase in axial section — fat
stranding in the mesentery (arrow)

Figure 4. Post-contrast phase in axial section
— pelvic free fluid (arrow)

loops, including the supravesical space. Subsequent
abdominal and pelvic CT with intravenous contrast
confirmed circumferential thickening and edema of the
jejunal wall measuring 10 mm, alongside mesenteric
“fat stranding” (Figures 2 and 3). The bowel wall dis-
played robust post-contrast opacification with serosal
enhancement of the jejunum. The CT scan identified
a substantial volume of pelvic free fluid and a small
quantity between the jejunal loops and the subhepatic
space (Figure 4). Other bowel loops appeared normal
without visible signs of solid organ damage or extra-
luminal free air. The CT findings led to a diagnosis of
jejunal contusion. An emergency laparotomy revealed
an 8-9 mm diameter perforation in the jejunum, ap-
proximately 20 cm from the Treitz ligament. A mod-
erate amount of serohemorrhagic intraperitoneal free
fluid was drained, followed by suturing of the perfora-
tion site using a two-layer technique. The patient was
discharged one week later after an uneventful postop-
erative recovery.

DISCUSSION

Small bowel perforation, as a part of BAT, is a rare
condition reported in 0.3% of patients (3). The initial
clinical examination might pose challenges and im-
precisions; signs of bowel injury might manifest after
several hours or even days. The nearly neutral pH of
the small bowel content, along with reduced enzyme
activity and low bacterial density, leads to the slow de-
velopment of peritoneal inflammation. Moreover, un-
detected and delayed diagnosis of SBMI significantly
correlates with increased mortality and morbidity (2).

The diagnostic methods for blunt abdominal trau-
ma with suspected SBMI include diagnostic peritone-
al lavage, FAST, and CT. FAST, being a non-invasive
and rapid method to detect intraperitoneal fluid, serves
as a widespread diagnostic modality for trauma patient
evaluation. According to Kahn et al, the presence of
intra-abdominal free fluid detected on FAST, without
injury to a solid organ, indicates a high suspicion of
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SBMI. However, the authors emphasize that the pres-
ence of free peritoneal fluid is not a specific finding
indicative of bowel injury (4). CT has emerged as
the standard imaging modality for hemodynamically
stable and high-risk patients with BAT (5). In a study
involving 11,924 blunt trauma patients, bowel wall
thickening and mesenteric stranding were found to
be the second most frequent sensitive signs for bow-
el injury, following free peritoneal fluid. The authors
highlight pneumoperitoneum, bowel wall hematoma,
and oral contrast extravasation as highly specific signs
of bowel injury. However, though pneumoperitoneum
is recognized as a direct sign of bowel injury, another
study reported its lack of direct association with small
bowel perforation in SBMI patients (6,7). Perforation
might occur in cases where a small bowel perforation
is contained, temporarily covered, or involves only
the leakage of liquid content. The presence of an in-
tramural hematoma with a significant mass effect on
adjacent structures strongly suggests blunt trauma to
the bowel wall. Notably, thickening of the small bowel
might also occur in non-traumatic intramural hemato-
ma due to edema.

In our case, CT didn’t reveal pneumoperitone-
um or intramural hematoma, known as highly specific
signs of bowel injury. Conversely, in the absence of
specific CT indications for traumatic bowel and mes-
entery injury, the presence of indirect signs, like mes-
enteric stranding with bowel wall thickening, raises
significant concern for bowel injury (8). In the context
of jejunal contusion and perforation following BAT,
the circumferential thickening of the jejunal wall with
fat stranding between loops and free intra-abdominal
fluid are notable features in our case.

Depending on the technical equipment and the
surgeon’s experience, exploration of the abdomen can
be performed laparoscopically or through an open ap-
proach. According to the guidelines issued by the Amer-
ican Association for the Surgery of Trauma (AAST),
small bowel perforations are categorized as gradus II
(involving less than 50% of the bowel circumference)
and gradus III (over 50% of the bowel circumference)
(9). Surgical management of bowel perforation can vary
according to AAST recommendations, ranging from
simple primary closure to delayed restoration of bowel
continuity. Although a thorough examination of the in-
jured part of the intestine should be conducted in detail
(assessing the condition of the defect edges and possible
presence of a hematoma in the mesentery), in most cas-
es, grade II injuries can be managed with primary su-
tures, while more extensive defects (gradus III) are treat-
ed by resection and anastomosis. To perform a primary
closure (suture or anastomosis), the bowel wall must be
free from trauma, inflammation, or necrotic tissue. In

cases where the bowel’s condition or the patient’s health
is compromised, the risk of anastomosis or closure fail-
ure can be excessively high, making the exteriorization
of the bowel defect a much safer primary measure. Pa-
tients with severe peritonitis, multi-organ failure, or poor
mesenteric circulation should not be considered for pri-
mary anastomosis. The failure of an anastomosis could
result in the patient’s condition deteriorating, potentially
leading to death. In such cases, some form of exterior-
ization, such as a double-lumen common stoma, allows
postoperative monitoring of bowel vitality. The closure
of the stoma, along with the re-establishment of bowel
continuity, is a straight forward procedure that does not
require additional laparotomy.

CONCLUSION

Recognition of highly sensitive and specific im-
aging signs is crucial in diagnosing bowel injuries fol-
lowing BAT. Early utilization of imaging diagnostics
and prompt surgical intervention play pivotal roles in
reducing the morbidity and mortality associated with
these injuries, despite the often subtle clinical manifes-
tations observed in BAT patients.

Abbreviations

SBMI — Injuries of the small bowel and mes-
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Sazetak

KONTUZIJATPERFORACIJA TANKOG CREVA
USLED RETKE TUPE TRAUME ABDOMENA

Niksi¢ Hana,' Vasin Dragan," 2 Tadi¢ Boris,>* Raspopovi¢ Milos,>3
Peri$i¢ Zlatko,>? Bozi¢ Mirjana,> Hasanagi¢ Sanela,”> Masulovi¢ Dragan®
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Uvod: Povrede tankog creva su retke i ¢ine samo
1%-5% povreda nakon tupe traume abdomena, dok je
perforacija tankog creva zabelezena kod 0,3% pacije-
nata. Usled odloZene pojave klinickih znakova trau-
matske povrede creva, inicijalni klinicki pregled moze
biti otezan i nespecifican. Odlaganje rane dijagnoze ili
netac¢na dijagnoza su dva glavna razloga mortaliteta
1 morbiditeta povezenih sa povredama tankog creva.
Tupa trauma abdomena ¢esto predstavlja dijagnosticki
izazov. Ultrazvuk po FAST protokolu i kompjuterizo-
vana tomografija zauzimaju znac¢ajno mesto u dijagno-
stici pacijenata sa tupom abdominalnom traumom.

Prikaz sluc¢aja: Predstavljamo slucaj perforacije
i kontuzije jejunuma nakon tupe traume abdomena,
uzrokovane padom na ogradu. Prvobitni rendgenski
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Case report

SUBACUTE MASSIVE PULMONARY THROMBOEMBOLISM
IN YOUNG PATIENTS: A COMPARATIVE PRESENTATION
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Abstract: Introduction: Subacute massive pul-
monary embolism is a potentially fatal condition that
can manifest in various clinical ways in a young pa-
tient, from mild and nonspecific to lethal. The inci-
dence of pulmonary embolism in the younger popu-
lation should not be overlooked, whether it involves
individuals with certain risk factors, either genetic or
acquired, or individuals with unidentified risk factors.

Case Presentation: We are presenting two young
patients, aged 35 and 37, who had a protracted course
of disease and clinical manifestations at least 15 days
before admission. The first patient had nonspecific
pains and sensations in the chest area and coughed up
blood on two occasions. The day before admission, he
had an intense one-hour swimming workout. The sec-
ond patient had rapid fatigue and choking, which led to
an echocardiogram of the heart and a treadmill test that
was terminated at the second level due to poor condi-
tion, as stated by the patient himself. He came in due to
intense pain in the epigastrium, preceded by a loss of
consciousness. In both patients, a diagnosis of massive
PTE was made: the first by Multi-Slice Computed To-
mography of the pulmonary artery (MSCTPA) and the
second by clinical autopsy. The first patient received
thrombolytic therapy and was discharged with NO-
ACs (Apixaban) after 10 days of hospitalization.

Conclusion: It is always necessary to keep in
mind the possibility of PTE, even in younger patients
and in cases with subtle clinical presentations, even
without identified predisposing factors.

Keywords: pulmonary thromboembolism, subacute,
massive, MSCTPA, risk factor, genetic, acquired, un-
identified.

INTRODUCTION

Pulmonary Thromboembolism (PTE) is the fore-
most avoidable cause of mortality in patients admitted

Prihvacen/Accepted 30. 12. 2023. god.

to the hospital (1). Furthermore, it ranks as the third
most common cause of cardiovascular-related deaths,
following myocardial infarction and cerebrovascular
accidents (strokes). Subacute massive PTE is defined
as the onset of symptoms for 2-12 weeks and a pulmo-
nary angiogram showing massive pulmonary embo-
lism (> 50% obstruction in the main pulmonary arter-
ies) (2). Idiopathic Venous Thromboembolism (VTE)
is defined as “any VTE” in the absence of an identified
predisposing factor (3).

The current literature review suggests that the fre-
quency of PE in the younger population should not be
overlooked, whether they are individuals with certain
risk factors, either genetic or acquired, or individuals
with unprovoked factors. A retrospective observation-
al study following pulmonary embolism (PE) in the
18-45 age group across five years in a district general
hospital revealed that 17.1% of patients had unpro-
voked disease (4). Treating unprovoked PE requires
consideration for further investigation into potential
disease etiology. The current review of the literature
suggests that the incidence of PE in the younger pop-
ulation should not be overlooked, whether it involves
individuals with certain risk factors, genetic or ac-
quired, or individuals with unprovoked factors. In a
2007 study conducted by Sakuma and colleagues, an
analysis of autopsy records revealed that Pulmonary
Embolism (PE) was responsible for 2.3% of all fatal-
ities within 20 to 39 years of age (5). Only 20% of
PE detected at autopsies was diagnosed during life.
The death rate for diagnosed and managed pulmonary
embolism fluctuates between 3 and 8%. However, if
left untreated, this rate can surge to roughly 30% (6).
The wide range of clinical symptoms associated with
this condition complicates its diagnosis. Additionally,
treatment approaches can differ significantly, and the
unpredictability of the outcomes leads to high rates of
morbidity and mortality.
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This article presents two young patients with dis-
tinct clinical manifestations of subacute massive PTE.

CASE REPORT No 1

A 35-year-old patient presented to the Emergency
Center of the Clinical Center of Serbia (UCCS) due
to nonspecific left-sided chest pain persisting for two
weeks and coughing up blood-streaked sputum on two
occasions. A chest X-ray conducted at the local Health
Center exhibited a slight pathological finding (Figure
1), accompanied by an elevated CRP level of 41.8mg/1
(cut-off 5), prompting referral to the UCCS Emergen-
cy Center.

The patient was hemodynamically and respira-
tory stable (blood pressure (BP) 130/70 mmHg, SpO,
98% on room air, heart rate 70/min, body mass index
(BMI) 27.7 kg/m?), with a normal ECG (Figure 2A),
normal heart sounds on auscultation, and reduced
breath sounds over the left basis of the lung. A CT
pulmonary angiogram was immediately performed,
which revealed a massive thrombus at the bifurcation

of the pulmonary artery with propagation into both

Figure 1. Prominent arch of the pulmonary artery
in the cardiac bay. 2. Amputated lower pole of
the left hilus shadow 3. Discreetly elevated left
hemidiaphragm 4. Flattened left KF sinus and

posterior left Costo-diaphragmatic angle

main, lobar, and segmental branches, along with a
left-sided pleural effusion (9 mm thick), a ratio of Ao/
pulmonary artery of 0.8 with slight reflux of contrast
into the inferior vena cava (IVC) - signs of right heart
strain (Figure 3).

The patient was admitted to the coronary intensive
care unit, where an echocardiogram indicated severe
pulmonary hypertension (with a floating thrombus at
the pulmonary artery bifurcation and its right branch,
RV diameter: 3.0 cm, AccT: 59 msec). Alteplaza was
administered intravenously at 100mg, 50ml/h for 2h,
as per protocol.

During hospitalization, laboratory analyses showed
elevated D-dimer levels (11.2 mg/l, cut off 0,5) and
slightly elevated inflammation parameters. A Dop-
pler ultrasound of the lower extremities was also per-
formed, which did not show thrombotic masses in
the lower extremities. After ten days, the patient was
discharged with advice for continued home treatment
with dual anticoagulant therapy (Apixaban). However,
he did not undergo the recommended hematological
examination.

Figure 2. 4) ECG, case 1. sinus rhythm, heart rate
75/min, early repolarization in VI1-3, B) ECG, case
2. sinus rhythm, heart rate 108/min, ST depressions
up to Imm in D1, D3, aVL, and precordial leads,
aVR minimal ST elevation

Figure 3. Massive thrombus at the bifurcation of the pulmonary artery with propagation into both main
A) Axial section, PTE in the main branches, B) Axial section, “saddle thrombus”,
C) Coronal section, PTE in the main branches
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Figure 4. Floating thrombus is at the bifurcation
of the pulmonary artery and its right branch

CASE REPORT No 2

A 37-year-old patient was brought to the Emer-
gency Center of the Clinical Center of Serbia (UCCS)
due to a fall, following a loss of consciousness pre-
ceded by severe epigastric pain. He reported that he
had been examined by a cardiologist due to chest pain
and rapid fatigue that had lasted for 15 days, an echo-
cardiographic examination had been performed which
was normal, and an exercise stress test was stopped at
the second stage (due to poor physical condition, as he
was been told). Additionally, the patient had a known
medical history of hypertension and insulin resistance.

Upon admission to the Emergency Center, the
patient was conscious, pale, hypotensive (BP 80/55
mmHg), tachycardic (108/min), normal-saturated
on room air (SpO, 95%), with a of BMI 30.9 kg/m’.
Physical examination revealed a laceration-contusion
wound at the root of the nose and epigastric tenderness
on light touch. Auscultation showed normal heart and
lung sounds. The ECG indicated sinus thythm, a heart
rate of 108/min, ST depressions of up to lmm in D3,
aVL, and precordial leads, and minimal ST elevation
in aVR (Figure 2B).

Immediately upon admission, an abdominal ul-
trasound was performed, which did not indicate acute
pathological events. Due to severe epigastric pain, a
CT scan of the abdomen and pelvis was indicated,
during which the patient experienced a disturbance
of consciousness and cardiac arrest. Despite resusci-
tation efforts, cardiac activity was not re-established,
resulting in a lethal outcome. A clinical autopsy was
requested, which confirmed the presence of massive
pulmonary thromboembolism. Subsequent laboratory
analyses revealed a D-dimer level of 25.56 mg/1 (cut-
off 0.5), with other parameters within the reference
range.

Verbal and signed consent was obtained for the
publication of this case report. All procedures con-
ducted adhered to the principles outlined in the 1964
Helsinki Declaration and its subsequent amendments.

DISCUSSION

We have presented two young men who had sub-
acute massive PTE and who reported to the Emergen-
cy Center of the UCCS about 15 days after the onset of
their symptoms. The contributing factors for subacute
pulmonary embolism are often unidentified (7) and
could lead to repeated embolisms. There’s a notice-
able lack of studies focusing on risk factors in younger
demographics (8, 9). Both patients had a nonspecific,
protracted course of the disease, which had a similar
duration and in which symptoms sometimes lessened
and sometimes intensified. Those who undergo a sub-
acute progression of the illness face a higher death rate
and a greater occurrence of thromboembolic hyperten-
sion compared to patients with an acute onset of the
disease (2).

The first patient had nonspecific pain and coughed
up blood on two occasions, so the diagnostic algorithm
started from laboratory analyses, with slightly elevated
CRP and X-ray of the heart and lungs, which showed
a discrete pathological finding. For an experienced ra-
diologist, the alarm was pleural effusion and mild el-
evation of the hemidiaphragm in an otherwise healthy
individual. Since there were no signs of heart failure
and signs of malignancy, the next serious differential
diagnosis was PTE.

The second patient had difficulty breathing and fa-
tigue that lasted at least 15 days, which led to a transtho-
racic echocardiogram and a physical stress test, which
was interrupted at the second stage due to poor condi-
tion, as it was interpreted at the time. Troponin, a bio-
marker of cardiac necrosis, was also performed, which
was within the reference range. The protracted and in-
sidious symptoms led to a delay in diagnosis and treat-
ment, which was fatal in the case of this young man.

A retrospective observational analysis of a younger
demographic (age <45 years) revealed that the predom-
inant clinical manifestations were dyspnea, thoracic
discomfort, and cough (10). In a review of 61 instanc-
es of lethal pulmonary thromboembolism, the primary
clinical presentations observed were dyspnea, syncope,
lower extremity discomfort, and chest pain (11).

The term “massive PTE,” refers not to the embo-
lism’s size but to its hemodynamic consequences, with
individuals experiencing hemodynamically unsta-
ble pulmonary embolism being at an elevated risk of
succumbing to obstructive shock, as a result of acute
pressure overload inducing severe right ventricular in-
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sufficiency (12). Right ventricular dysfunction, which
can be evaluated via echocardiography or MSCT PA,
has been linked to elevated mortality rates. However,
it is posited that echocardiography provides a more
dependable diagnostic approach compared to MSCT.

A meta-analysis of seven studies involving 3395
normotensive and hypotensive patients with PE report-
ed that right ventricular dysfunction is associated with
a doubling of hospital mortality from PE (13). None-
theless, a subset analysis of normotensive patients
indicated a weak correlation between right ventricu-
lar dysfunction, as detected via echocardiography or
MSCT, and mortality. This suggests that it’s the symp-
tomatic manifestation of right ventricular dysfunction
that serves as a predictor for mortality.

In our normotensive patient, asymptomatic right
ventricular dysfunction was observed, and the prog-
nosis appeared favorable. Elevated BNP, NT-proBNP,
and troponin in hemodynamically stable patients do
not reliably predict fatal outcomes. However, when
these markers fall within normal or low ranges, they
consistently indicate a benign clinical trajectory (14).

Upon arrival at the emergency department, the
first patient was in good general condition. Over 95%
of patients with acute PE are (or appear to be) hemo-
dynamically stable at the time of presentation, so they
are not considered to be at high risk (15). The second
patient suffered severe epigastric pain, after a previous
loss of consciousness. In literature, abdominal pain is
also described as a rare and atypical manifestation of
PE (16), the mechanism of which is still not sufficient-
ly researched. It is believed that it most likely occurs
due to liver congestion and consequent distension of
Glisson’s capsule, as well as due to pleuritis resulting
from lung infarction at the base of the lung.

The first patient underwent MSCT PA due to high
clinical suspicion, revealing a saddle thrombus. Unfor-
tunately, the second patient died during the diagnostic
process before a conclusive CT diagnosis was reached.
MSCTPA remains the preferred diagnostic method for
suspected PTE, boasting a sensitivity of 83% and spec-
ificity of 96% according to PIOPED (Prospective In-
vestigation on Pulmonary Embolism Diagnosis) (17).

The Pulmonary Embolism Rule-out Criteria
(PERC) is particularly valuable in risk stratification,
especially in younger patients, aiming to prevent un-
necessary MSCT PA imaging. PERC allows health-
care professionals to identify patients at low risk of
PTE, eliminating the need for further testing, includ-
ing D-dimer assays. Criteria include age under 50
years, heart rate below 100 beats per minute, oxygen
saturation (SpO,) equal to or above 95%, no hemopty-
sis, no estrogen use, no history of surgery or trauma re-
quiring hospitalization in the last four weeks, absence

of prior venous thromboembolism (VTE), and no uni-
lateral leg swelling. The effectiveness of this rule was
substantiated in a prospective study conducted from
2003 to 2006, where the false-negative rate for PTE
was found to be 1.2% (18).

In cases of subacute, massive PE where there is
no hemodynamic instability, the decision to initiate
fibrinolysis primarily relies on MSCT PA findings.
There is a tendency for subacute PE to show a less
robust response to thrombolytic therapy compared to
acute PE, likely because an older thrombus has less
plasminogen compared to a more recent one (7).

Thrombolytic therapy has demonstrated a quicker
alleviation of pulmonary obstruction, with a signifi-
cant associated reduction in the risk of circulatory col-
lapse. However, this comes with an increased risk of
severe extracranial and intracranial hemorrhage (19).
The International Cooperative Pulmonary Embolism
Registry has reported a notably high incidence of in-
tracranial bleeding - 3% among patients with PE who
were treated with thrombolytic therapy (20). Early
thrombus withdrawal early recovery of right ventric-
ular function and reduction of PAH were seen in our
patient who received Alteplase. In a randomized trial,
Goldhaber (21) found an improvement in right ven-
tricular function after 24 hours in 16/18 patients with
thrombolysis compared to 8/18 treated with heparin.

Both of our patients had an elevated BMI, in the
category of overweight to obesity. It remains an open
question whether studying potentially causal mecha-
nisms (chronic inflammation, adipokines, decreased fi-
brinolytic activity, procoagulant microparticles, poly-
cythemia) (22) can reduce the percentage of idiopathic
VTE in young patients.

CONCLUSION

Subacute massive PTE requires a good under-
standing of a wide range of clinical presentations,
from very mild and inconspicuous to typical and pro-
nounced. It requires connecting clinical manifestations
over a prolonged period into one unit and category.
Finally, it requires efficient and appropriate treatment
and the search for unknown predisposing factors for
young people, as a requirement for future multicenter
investigations.

Abbreviation

BMI - body mass index

BP — blood pressure

IVC — inferior vena cava

MSCT — Multi-slice Computed Tomography

MSCT PA — Multi-Slice Computed Tomography
of the Pulmonary Artery
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PE — pulmonary embolism

PTE — pulmonary thromboembolism

RV —right ventriculus

UCCS — University Clinical Centre of Serbia
VTE — venous thromboembolism
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SUBAKUTNA MASIVNA PLUCNA TROMBOEMBOLIJA (PTE)
- KOMPARATIVNI PRIKAZ

Gujanici¢ DusSica, Benovi¢ Natasa, Nesovi¢ Stefan

Univerzitetski klinicki centar Srbije, Urgentni centar, Beograd, Srbija

Uvod: Subakutna masivna plu¢na tromboemboli-
ja je zivotno ugrozavajuce stanje koje moze imati kod
mladog pacijenta razli¢ite nacine klinickog ispoljava-
nja, od blagog i nespecificnog do letalnog. Ucestalost
PE u mladoj populaciji ne treba zanemariti, bilo da su
u pitanju pojedinci sa odredenim faktorima rizika, ge-
netskim ili ste¢enim, bilo da su u pitanju pojedinci sa
neidentifikovanim faktorima rizika.

Prikaz sluc¢aja: Prikazujemo 2 mlada pacijen-
ta, starosti 35 i 37 godina, koji su imali protrahovan
tok bolesti i klini¢ka ispoljavanja najmanje 15 dana
pre prijema. Prvi pacijent je imao nespecifi¢ne bolo-
ve 1 senzacije u predelu grudnog kosa i u dva navrata
iskasljao sukrvicu. Dan pred prijem imao je intenzi-
van jednocasovni plivacki trening. Drugi pacijent je
imao brzo zamaranje i guSenje, zbog Cega je radena
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Abstract: Autoimmune Thyroiditis (AIT) is a prev-
alent autoimmune disorder characterized by an immune
response targeting the thyroid gland. Genetic factors play
a significant role in AIT susceptibility, with immune-re-
lated genes, especially the vitamin D receptor (VDR)
gene, potentially influencing AIT development. This
comprehensive review delves into the intricate associ-
ation between VDR gene polymorphisms, particularly
12228570 (Fokl), and AIT susceptibility, exploring var-
ious populations. Research has unveiled contrasting out-
comes regarding the link between the VDR 152228570
polymorphism and AIT risk across diverse ethnic
groups. Certain populations have exhibited a noteworthy
correlation, suggesting that population-specific genetic
factors contribute to AIT risk. A recurring observation of
vitamin D deficiency in AIT patients has correlated with
elevated anti-thyroid antibodies, abnormal thyroid func-
tion, and thyroid volume. The results emphasize the pos-
sible role of vitamin D in the development of AIT, sug-
gesting the importance of vitamin D supplementation to
address deficiencies associated with AIT. In addition to
VDR 152228570, other genetic variants have also shown
associations with AIT susceptibility, displaying varying
results across different populations. Ethnicity emerges
as a pivotal factor influencing these associations, under-
scoring the need to consider genetic variations in diverse
populations. We emphasize the intricate interplay be-
tween VDR gene polymorphisms, vitamin D, and AIT
susceptibility. Extensive research is essential to unveil
the clinical significance of these genetic variations, of-
fering prospects for enhanced diagnostic and therapeutic
strategies for individuals with AIT.

Keywords: VDR Gene, SNP, Vitamin D, Autoim-
mune Thyroiditis.

INTRODUCTION

Autoimmune thyroiditis (AIT) is a widespread
pathological condition characterized by an autoim-

Prihvacen/Accepted 23. 12. 2023. god.

mune response targeting the thyroid gland (1,2). Ge-
netics is a key factor contributing to the development
and progression of AIT (3). Research suggests that
various immune-related genes play a role in the ge-
netic predisposition to Autoimmune Thyroiditis (AIT)
(4). The vital involvement of the vitamin D receptor
(VDR) and its system is integral to the inflammatory re-
sponse mechanism that leads to autoimmunity. Among
autoimmune thyroid diseases (AITDs), Hashimoto’s
Thyroiditis (HT), or Autoimmune Thyroiditis (AIT),
stands out as the most widespread manifestation. The
origins of AIT are multifaceted and not entirely under-
stood. However, it is widely believed that there is an
interplay between environmental factors and genetic
predisposition in its development (5).

Environmental factors, including the use of certain
medications, iodine intake, exposure (6) to radiation
(7), viral infections (8), and hormonal influences (9),
can directly impact the function of thyrocytes. These
factors may have detrimental effects on the immune
system and can disrupt its normal functioning, leading
to the development of AIT. Overall, the pathogenesis
of AIT involves a complex interplay between genetic
factors, particularly immune-related genes, and envi-
ronmental influences. Additional investigation is re-
quired to clarify the complex mechanisms underlying
the development and progression of AIT, which could
potentially lead to improved diagnostic and therapeu-
tic approaches for individuals affected by this autoim-
mune thyroid disorder. Genetic factors play a signifi-
cant role, accounting for approximately 70-80% of the
disease development in autoimmune disorders. Like
many other autoimmune diseases, certain conditions,
such as autoimmune thyroiditis (AIT), affect females
more frequently. Vitamin D is now recognized for its
pleiotropic effects, meaning it has multiple functions
and impacts various aspects of health. The literature
confirms the potential link between vitamin D and the
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incidence of thyroid diseases, specifically autoimmune
thyroid diseases (AITD) (10).

Moreover, the correlation between vitamin D
receptor (VDR) polymorphism and various autoim-
mune disorders has been extensively studied. VDR
polymorphisms have also been implicated in autoim-
mune thyroiditis. However, the impact of VDR single
nucleotide polymorphisms (SNPs) on susceptibility to
autoimmunity can vary among different populations
and ethnicities. VDR gene SNPs have a significant
contribution to numerous diseases (11). It is important
to note that further research is needed to fully under-
stand the specific mechanisms by which VDR SNPs
influence autoimmunity and their potential implica-
tions for individuals with autoimmune thyroiditis. The
interplay between genetic factors, vitamin D, and their
association with autoimmune disorders is a complex
and evolving field of study. The Vitamin D receptor
(VDR) is a receptor located within the cell nucleus.
The VDR gene is on chromosome 12q13.1 and com-
prises 11 exons (12). Researchers have focused their
investigations on genetic variations in the regulato-
ry regions of the VDR gene, collectively known as
VDR polymorphisms. These polymorphisms involve
changes in a single nucleotide and have been exten-
sively studied in relation to various diseases, including
AITDs. Approximately sixty VDR SNPs have been
identified thus far. Some notable SNPs associated with
an increased risk of AITD include FoklI rs2228570,
Apal 1s7975232, Taql rs731236, and Bsml rs1544410.
In addition, these genetic variants have been linked to
a higher susceptibility to developing AITD. In this re-
view, we summarize the association between Vitamin
D and VDR gene genotypes.

VITAMIN D LEVELS
IN AUTOIMMUNE THYROIDITIS

Vitamin D contributes significantly to numerous
diseases (13, 14). Vitamin D, through its active form
1,25(0OH)2D, exerts regulatory influence over a wide
range of biological functions, extending beyond main-
taining bone mineral balance. These roles include
overseeing hormone secretion, adjusting the immune
response, and coordinating cellular proliferation and
differentiation. Recently, there has been increasing
recognition of the diverse functions of vitamin D and
its active metabolites across various bodily tissues.
This finding has led to the recognition that most tis-
sues throughout the body possess receptors known
as vitamin D receptors (VDRs), referring to the ac-
tive form of vitamin D as 1,25 dihydroxy vitamin D
[1,25(OH)2D] or calcitriol. These VDR-containing
tissues are considered potential target areas, highlight-

ing the multifaceted impact of vitamin D on the body’s
overall function (15).

Particularly, vitamin D suppresses proliferation
and immunoglobulin production while inhibiting the
differentiation of B cell precursors into plasma cells.
This ability of 1,25(OH)2D to dampen the adaptive
immune response offers advantages in situations where
the immune system mistakenly targets the body’s tis-
sues, as seen in autoimmune disorders (16).

An analysis of a study conducted in the Hungar-
ian population revealed markedly higher vitamin D
deficiency among individuals diagnosed with autoim-
mune thyroid diseases (AITDs) compared to healthy
individuals. Specifically, deficiency was found in 72%
of AITD patients, while only 30.6% of healthy individ-
uals exhibited the same condition (P < 0.001). Within
the AITD group, patients with Hashimoto’s thyroiditis
displayed a higher prevalence of vitamin D deficiency
than those with non-AITDs. Among Hashimoto’s thy-
roiditis patients, 79% had a deficiency, whereas only
52% of non-AITD patients had the same deficiency
(P<0.05). This analysis also revealed a correlation be-
tween vitamin D deficiency and the presence of anti-
thyroid antibodies, indicating an association between
these factors (P = 0.01). Additionally, abnormal thy-
roid function tests were linked to vitamin D deficien-
cy, although the correlation was slightly weaker (P
= 0.059). The analysis provided evidence of signifi-
cantly low levels of vitamin D among patients with
AITDs, particularly those with antithyroid antibodies
and abnormal thyroid function tests. Recent research
suggests vitamin D’s involvement in AITD develop-
ment and indicates potential benefits of vitamin D sup-
plementation for managing these conditions (17).

In an investigation of the relationship between
250HD levels and Hashimoto’s thyroiditis (HT) in
three groups - HT patients on L-thyroxine (LT), new-
ly diagnosed HT patients, and healthy volunteers - the
results demonstrated that HT patients on levothyrox-
ine (LT) had significantly diminished levels of 25-hy-
droxyvitamin D (250HD) compared to both recently
diagnosed HT patients and healthy controls. Higher
250HD levels were associated with larger thyroid
volume and lower levels of anti-TPO and anti-TG
antibodies. Severe 250HD deficiency was observed
in a significant proportion of HT patients as well as
in a smaller percentage of the control group. Further-
more, the study identified gender differences, with
female HT patients having the lowest 250HD levels
and male controls having the highest levels. The find-
ings demonstrate that individuals with HT exhibit a
higher occurrence and severity of vitamin D insuffi-
ciency than healthy controls. Additionally, the extent
of 250HD deficiency is associated with the duration
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of Hashimoto’s Thyroiditis (HT), thyroid volume,
and antibody levels. These findings imply a possible
involvement of 250HD in the onset of HT and its pro-
gression towards hypothyroidism (18).

The level of 25(OH)D3 independently influences
the presence of TPOAD in individuals with AITDs. A
study in the Korean population revealed that patients
with increased anti-thyroid antibodies had lower lev-
els of serum 25(OH)D3 compared to those without
elevated antibodies (p < 0.001). Interestingly, there
was a negativecorrelation between 25(OH)D3 and an-
ti-thyroid antibody (TPOADb) levels in the group with
autoimmune thyroid diseases (AITDs) (r = -0.252, p
< 0.001), but no such correlation was observed in the
group without AITDs (r =0.117, p = 0.127), after ac-
counting for age, sex, and body mass index. Further-
more, the concentration of 25(OH)D3 was considered
an independent causative factor linked to the presence
of TPOAD in the AITDs group, even after considering
other factors that could impact the presence of TPOADb.

In conclusion, this suggests that vitamin D de-
ficiency is more closely associated with the level of
anti-thyroid antibodies rather than the thyroid function
itself. The study proposes vitamin D as an immuno-
modulatory agent in autoimmune thyroiditis, and fur-
ther research is required to understand the mechanisms
and establish clarity. Notably, a significant association
between anti-thyroid antibody levels and 25(OH)D3
was observed only in the group with AITDs. This
finding may be attributed to the Korean population’s
generally low vitamin D levels. Interestingly, the cor-
relation between 25(OH)D3 levels and anti-thyroid
antibodies is also observed within the range of vitamin
D deficiency (19).

VITAMIN D LEVELS
AND FOKI (rs2228570) SNP

Studies suggest that genes’ SNPs, including the
VDR gene SNP, are associated with numerous condi-
tions (20-23). Research has revealed a correlation be-
tween serum vitamin D levels and the manifestation
of AITDs. Studies have shown that individuals with
lower serum vitamin D levels are more likely to exhib-
it symptoms of AITDs (24). As an immunomodulator,
vitamin D plays a crucial role in initiating and pro-
gressing AITD. Patients with AITD often exhibit de-
ficiencies in vitamin D levels. Additionally, a correla-
tion exists between vitamin D deficiency and elevated
levels of antithyroid antibodies and increased thyroid
volume, influencing the duration and severity of HT, a
common form of AITD (25).

The immunomodulatory properties of vitamin
D and its impact on various disease manifestations,

including AITD, underscore the need for further re-
search. Understanding precisely how vitamin D defi-
ciency influences AITD development and progression
can aid in developing targeted interventions and per-
sonalized treatment strategies for individuals affected
by these autoimmune thyroid disorders.

A study conducted in western Ukraine, including
153 patients with various thyroid disorders, revealed
that patients diagnosed with hypothyroidism and pos-
sessing the AA genotype had notably lower levels of
Vitamin D, decreased by 18.8%, irrespective of the
underlying cause of their condition, whether postop-
erative or autoimmune. This finding suggests that low
levels of Vitamin D contribute to the exacerbation of
thyroid insufficiency in these individuals. Additional-
ly, the study demonstrated that different thyroid pa-
thologies exhibited variations in Vitamin D levels.

Comparing patient groups to a control group, in-
dividuals with postoperative hypothyroidism displayed
significantly decreased Vitamin D levels, approximate-
ly 1.89 times lower. Similarly, patients with hypothy-
roidism induced by Hashimoto thyroiditis showed a
significant reduction in Vitamin D levels, approximate-
ly 2.05 times lower than the control group (26).

These findings underscore the significance of Vi-
tamin D in thyroid health and suggest that insufficient
levels of this vitamin may contribute to the onset and
development of autoimmune thyroid disorders, espe-
cially Hashimoto’s thyroiditis. The study highlights
differences in Vitamin D levels among various thyroid
pathologies, indicating the need for tailored approach-
es to managing and treating these conditions.

In the Serbian population, a study involving 44 fe-
male patients diagnosed with Hashimoto’s thyroiditis and
exhibiting reduced or deficient Vitamin D levels showed
a significant difference in the VDR-Fokl polymorphisms
compared to control subjects (p-value < 0.05). This find-
ing suggests a notable correlation between the VDR-
Fokl polymorphisms and the development of Hashimoto
thyroiditis. Moreover, individuals with the VDR-Fokl
polymorphism were at a higher risk of developing the
disease, with an odds ratio of 4.472 (27).

Similarly, in the Asian population, particularly
among the Japanese, investigating the CC genotype
and C allele frequencies for the VDR 152228570 poly-
morphism revealed interesting results. The researchers
found a higher prevalence of these polymorphisms in
Hashimoto thyroiditis patients with low serum Vitamin
D levels compared to the healthy group (p-values =
0.0174 and 0.0458, respectively). The CC genotype was
found to contribute to autoimmune thyroid destruction
directly, while the C allele was associated with increased
interleukin 12 (IL-12) production, leading to cytotoxic
T cell and Th1 cell-mediated thyroid destruction (28).
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This information sheds light on the underlying
mechanisms and pathogenesis of the disease, suggest-
ing that immune regulation mediated by VDR is sup-
pressed in patients with Hashimoto thyroiditis.

Interestingly, a similar distribution of the VDR-
Fokl genotype was noticed in the Chinese and Japanese
populations. Lin et al. illustrated that 36.7% of HT pa-
tients in the Chinese population had CC genotypes com-
pared to only 23.3% in the control group. Furthermore,
they also highlighted a notable disparity in the distri-
bution of VDR SNP genotypes (p-value: 0.0458) (29).

In summary, these studies conducted on the Serbi-
an, Japanese, and Chinese populations provide valuable
insights into the role of VDR-Fokl polymorphisms and
VDR 152228570 polymorphisms in the development
and pathogenesis of Hashimoto thyroiditis. They es-
tablish a significant association between these genetic
variations and the disease, highlighting the importance
of immune regulation mediated by VDR in the occur-
rence and progression of Hashimoto thyroiditis.

Additionally, other SNPs in the VDR gene, in-
cluding rs1544410 (Bsml), rs7975232 (Apal), and
rs731236 (Taql), have shown associations with AITD.
In particular, a study in the Southwest Chinese Han
population indicated that the AA genotype and A allele
of VDR/Apal significantly correlate with an increased
risk of developing Graves’ disease (GD). However, no
significant associations were found between GD and
other polymorphisms, including Fokl, Taql, and Bsml.
These findings suggest that VDR mRNA expression
and levels of secreted cytokines may play a role in GD
development (24).

A subsequent meta-analysis exploring the rela-
tionship between ethnicity and VDR polymorphisms
revealed that the rs1544410 polymorphism is linked
to an increased risk of AITD in Asian populations,
while African and European populations demonstrat-
ed a decreased risk. Moreover, the rs731236 polymor-
phism was associated with an increased risk of AITD,
encompassing Hashimoto’s thyroiditis and Graves, in
both Asian and African populations, while no signif-
icant relationship was detected in European popula-

Sazetak

tions. These findings emphasize the influence of VDR
polymorphisms on AITD risk, varying based on eth-
nicity, highlighting the importance of considering ge-
netic variations across different populations (30-35).

In conclusion, the altered Vitamin D levels and
VDR SNP 152228570 (Fokl) may be considered po-
tential risk factors for AITD susceptibility, though
their association varies among different populations.
The precise pathogenesis explaining this association
remains unclear, emphasizing the need for further
studies to determine the clinical significance of these
genetic variations across diverse populations.
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NIVOI VITAMINA D I GENETSKI VARIANT VDR 152228570
UAUTOIMUNOM TIREODITISU
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Autoimuni tireoiditis (AIT) je rasprostranjeno au-
toimuno oboljenje koje karakterise imunoloski odgovor
usmeren protiv tireoidne zlezde. Genetski faktori ima-

ju znacajnu ulogu u podloznosti za AIT, pri ¢emu geni
povezani s imunoloskim sistemom, posebno gen za re-
ceptor vitamina D (VDR), potencijalno uticu na razvoj
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AlT-a. Ova sveobuhvatna analiza istrazuje kompleksnu
povezanost izmedu polimorfizama gena VDR, poseb-
no 152228570 (Fokl), i podloznosti za AIT, istrazujuéi
razli¢ite populacije. Istrazivanja su otkrila kontrastne
rezultate u vezi sa povezanoscu polimorfizma VDR
12228570 i rizikom od AlT-a u razli¢itim etni¢kim
grupama. Odredene populacije su pokazale znacajnu
korelaciju, sugeri$u¢i da specifi¢ni genetski faktori unu-
tar populacija doprinose riziku od AlT-a. Ponavljano
zapazanje nedostatka vitamina D kod pacijenata s AIT-
-0m povezano je s povisenim antitireoidnim antitelima,
poremecéajem funkcije tireoidne Zlezde i zapreminom
zlezde. Rezultati naglasavaju mogucu ulogu vitamina D
urazvoju AlT-a, sugeriSuci vaznost suplementacije vita-
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di). Za lekove se moraju koristiti genericka imena. Za-
Sticena imena se mogu dodati u zagradi.

Naslovna strana. Naslovna strana sadrzi naslov
rada, kratak naslov rada (do 50 slovnih mesta), puna
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Kljuéne reci. Ispod sazetka treba navesti 3 do 8
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U izboru kljuénih re¢i koristiti Medical Subject Hea-
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Stranica sa saZetkom na engleskom jeziku. Tre-
ba da sadrzi pun naslov rada na engleskom jeziku, kra-
tak naslov rada na engleskom jeziku, naziv institucije
gde je rad uraden na engleskom jeziku, tekst sazetka na
engleskom jeziku i klju¢ne reci na engleskom jeziku.
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uvod, cilj rada, metod rada, rezultati, diskusija, zaklju-
Cak, literatura.
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deklaracije. Rizi¢ne procedure ili hemikalije koje su
upotrebljene se moraju opisati do detalja, ukljucujuéi
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palo u skladu sa prihva¢enim standardima.

Treba navesti statisticke metode koje su koriS¢ene
u obradi rezultata.

Rezultati. Rezultati treba da budu jasni i saZeti,
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bru prezentaciju.

Diskusija. Ne treba Ciniti obiman pregled litera-
ture. Treba diskutovati glavne rezultate u vezi sa rezul-
tatima objavljenim u drugim radovima. Pokusati da se
objasne razlike izmedu dobijenih rezultata i rezultata
drugih autora. Hipoteze i spekulativne zakljucke treba
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nosenje zakljucaka.

Literatura. Reference numerisati rednim arap-
skim brojevima prema redosledu navodenja u tekstu.
Broj referenci ne bi trebalo da bude veéi od 30, osim u
pregledu literature, u kojem je dozvoljeno da ih bude
do 50.

Izbegavati koris¢enje apstrakta kao reference, a
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riste National Library of Medicine 1 Index Medicus.

Primeri:

1. Clanak: (svi autori se navode ako ih je Sest i
manje, ako ih je viSe navode se samo prvih Sest i do-
daje se “etal.”)

Spates ST, Mellette JR, Fitzpatrick J. Metasta-

tic basal cell carcinoma. J Dermatol Surg. 2003;

29(2): 650-652.

2. Knjiga:

Sherlock S. Disease of the liver and biliary

system. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Poglavlje ili ¢lanak u knjizi:

Latkovi¢ Z. Tumori o¢nih kapaka. U: Litri¢in O i

sar. Tumori oka. 1. izd. Beograd: Zavod za udzbe-

nike 1 nastavna sredstva, 1998: 18-23.

Tabele. Tabele se oznacavaju arapskim brojevi-
ma po redosledu navodenja u tekstu, sa nazivom tabele
iznad.

Slike. Sve ilustracije (fotografije, grafici, crtezi)
se smatraju slikama i oznacavaju se arapskim broje-
vima u tekstu i na legendama, prema redosledu poja-
vljivanja. Treba koristiti minimalni broj slika koje su
zaista neophodne za razumevanje rada. Slova, brojevi
1 simboli moraju biti jasni, proporcionalni, i dovoljno
veliki da se mogu reprodukovati. Pri izboru veli¢ine
grafika treba voditi racuna da prilikom njihovog sma-
njivanja na Sirinu jednog stupca teksta ne¢e do¢i do
gubitka citljivosti. Legende za slike se moraju dati na
posebnim listovima, nikako na samoj slici.

Ako je uveliCanje znacajno (fotomikrografije)
ono treba da bude naznadeno kalibracionom linijom
na samoj slici. Duzina kalibracione linije se unosi u
legendu slike.

Uz fotografije na kojima se bolesnici mogu pre-
poznati treba poslati pismenu saglasnost bolesnika da
se one objave.

Za slike koje su ranije ve¢ objavljivane treba na-
vesti tacan izvor, treba se zahvaliti autoru, i treba pri-
loziti pismeni pristanak nosioca izdavackog prava da
se slike ponovo objave.

Pisma uredniku. Mogu se publikovali pisma
uredniku koja se odnose na radove koji su objavljeni u
SANAMEDU, ali i druga pisma. Ona mogu sadrZati i
jednu tabelu ili sliku, i do pet referenci.

Propratno pismo. Uz rukopis obavezno priloziti
pismo koje su potpisali svi autori, a koje treba da sa-
drzi: izjavu da rad prethodno nije publikovan i da nije
istovremeno podnet za objavljivanje u nekom drugom
Casopisu, te izjavu da su rukopis procitali i odobrili
svi autori koji ispunjavaju merila autorstva. Takode je
potrebno dostaviti kopije svih dozvola za: reproduko-
vanje prethodno objavljenog materijala, upotrebu ilu-
stracija i objavljivanje informacija o poznatim ljudima
ili imenovanje ljudi koji su doprineli izradi rada.
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TroSkovi pripreme rada

Svi autori radova, imaju obavezu da pre nego $to
dobiju potvrdu da ¢e rad biti objavljen u Sanamedu,
izvrSe uplatu za pokri¢e dela troskova Stampe koja
za autora rada iznosi 2500 dinara, a za koautore po
1500 dinara, za svaki prihvaceni rad. Za autora rada
iz inostranstva naknada za Stampanje iznosi 40 eura
(u dinarskoj protivrednosti po kursu na dan uplate), a
za koautore 20 eura. Dodatno ¢e biti naplacena svaka

stranica na kojoj se nalaze slike u boji, po ceni od 30
eura; crno bele slike se ne naplacuju.

Za sva dalja uputstva i1 informacije kontaktirajte
UredniStvo.

Napomena. Rad koji ne ispunjava uslove ovog uput-
stva ne moze biti upuéen na recenziju i bi¢e vra¢en auto-
rima da ga dopune i isprave. Pridrzavanjem uputstva za
pisanje rada za SANAMED znatno ¢e se skratiti vreme ce-
lokupnog procesa do objavljivanja rada u ¢asopisu, Sto ¢e
pozitivno uticati na kvalitet i redovnost izlaZenja svezaka.
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ticle it can be up to 3000 words, and other papers can
be up to 1500 words.

The word count check in a document can be do-
ne in Word processor program in submenu 7ools Word
Count or File Properties Statistics.

All measurements, except blood pressure, are re-
ported in the System International (SI) and, if neces-
sary, in conventional units (in parentheses). Generic
names are used for drugs. Brand names may be inser-
ted in parentheses.

Title page. The title page contains the title, short
title, full names of all the authors, names and full loca-
tion of the department and institution where work was
performed, acknowledgments, abbreviations used, and
name of the corresponding author. The title of the ar-
ticle is concise but informative, and it includes animal
species if appropriate. A subtitle can be added if ne-
cessary.

A short title of less than 50 spaces, for use as a
running head, is included.

A brief acknowledgment of grants and other assi-
stance, if any, is included.

A list of abbreviations used in the paper, if any,
is included. List abbreviations alphabetically followed
by an explanation of what they stand for. In general,
the use of abbreviations is discouraged unless they are
essential for improving the readabillity of the text.

The name, telephone number, fax number, and
exact postal address of the author to whom commu-
nications and reprints should be sent, are typed at the
lower right corner of the title page.

Abstract page. An abstract of less than 180 words
concisely states the objective, findings, and conclusion
of the studies described in the manuscript. The abstract
does not contain abbreviations, footnotes or references.
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Below the abstract, 3 to 8 keywords or short phra-
ses are provided for indexing purposes.

The structure of work. All headings are written
in capital letters and bold.

Original work should have the following hea-
dings: introduction, aim, methods, results, discussion,
conclusion, references.

A case report include: introduction, case report,
discussion, references.

Review of the literature include: an introduction,
subheadings, conclusion, references.

Patients and methods/Material and methods.
The selection of patients or experimental animals, in-
cluding controls is described. Patients’ names and ho-
spital numbers are not used.

Methods are described in sufficient detail to per-
mit evaluation and duplication of the work by other
investigators.

When reporting experiments on human subjects,
it should be indicated whether the procedures follo-
wed were in accordance with ethical standards of the
Committee on human experimentation of the institu-
tion in which they were done and in accordance with
the Declaration of Helsinki. Hazardous procedures or
chemicals, if used, are described in detail, including
the safety precautions observed. When appropriate, a
statement is included verifying that the care of labora-
tory animals followed the accepted standards.

Statistical methods used, are outlined.

Results. Results are clear and concise, and inclu-
de a minimum number of tables and figures necessary
for proper presentation.

Discussion. An exhaustive review of literature is
not necessary. The major findings should be discussed
in relation to other published works. Attempts should
be made to explain differences between results of the
present study and those of the others. The hypothesis
and speculative statements should be clearly identified.
The discussion section should not be a restatement of
results, and new results should not be introduced in the
discussion.

References. References are identified in the text
by Arabic numerals in parentheses. They are numbe-
red consecutively in the order in which they appear in
the text. Number of references should not exceed 30,
except in the literature review, which is allowed to be
to 50.

Avoid using abstracts as references and abstract
older than two years are not cited.

References are cited by the so-called Vancouver
rules, which are based on formats that use the Natio-
nal Library of Medicine and Index Medicus. The fol-
lowing are examples:

1. Article: (all authors are listed if there are six or
fewer, otherwise only the first six are listed followed
by “etal )

Spates ST, Mellette JR, Fitzpatrick J. Metasta-

tic basal cell carcinoma. J Dermatol Surg. 2003;

29(2): 650-652.

2. Book:

Sherlock S. Disease of the liver and biliary sys-

tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Chapter or article in a book:

Trier JJ. Celiac sprue. In: Sleisenger MH, For-

dtran J5, eds. Gastro-intestinal disease. 4 th ed.

Philadelphia: WB Saunders Co, 1989: 1134-52.

Tables. Tables are typed on separate sheets with
figure numbers (Arabic) and title above the table and
explanatory notes, if any, below the table.

Figures and figure legends. All illustrations
(photographs, graphs, diagrams) are to be considered
figures, and are numbered consecutively in the text
and figure legend in Arabic numerals. The number
of figures included is the least required to convey the
message of the paper, and no figure duplicates the data
presented in the tables or text. Letters, numerals and
symbols must be clear, in proportion to each other, and
large enough to be readable when reduced for publi-
cation. Figures are submitted as near to their printed
size as possible. Legends for figures should be given
on separate pages.

If magnification is significant (photomicro-
graphs), it is indicated by a calibration bar on the print,
not by a magnification factor in the figure legend. The
length of the bar is indicated on the figure or in the fi-
gure legend.

Photographs of identifiable patients are accompa-
nied by written permission from the patient.

For figures published previously, the original sou-
rce is acknowledged, and written permission from the
copyright holder to reproduce it is submitted.

Letters to the Editor. Both letters concerning
and those not concerning the articles that have been
published in SANAMED will be considered for publi-
cation. They may contain one table or figure and up to
five references.

Cover letter. The letter signed by all authors
must be attached with the manuscript. The letter sho-
uld consist of: the statement that the paper has not been
published previously and that it is not submitted for
publication to some other journal, the statement that
the manuscript has been read and approved by all the
authors who fulfill the authorship criteria. Furthermo-
re, authors should attach copies of all permits: for re-
production of previously published materials, for use
of illustrations and for publication of information abo-
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ut publicly known persons or naming the people who
contributed to the creation of the work.

Costs of paper preparation

All authors of papers, have obligation, before
they receive confirmation that the paper will be publis-
hed in Sanamed, to pay part of expenses of printing,
which is 2500 RSD for author, 1500 RSD for co-aut-
hors, for each paper.

For paper author from abroad printing fees are 40
Euro (in Dinar equivalent at the exchange rate on the
day of payment), and 20 Euro for co-authors. Additio-

nally will be charged each page with pictures in color,
costing 30 Euro; black and white pictures will not be
charged.

For any further instructions and information, con-
tact Editorial Board.

Note. The paper which does not fulfill the condi-
tions set in this instruction cannot be set to reviewers
and will be returned to the authors for amendments
and corrections. By following the instructions for wri-
ting the papers for Medical Journal, the time needed
for the process of publication of papers in the journal
will be shortened, which will have positive impact on
the quality and regularity of publication of volumes.
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