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SAZETAK

Uvod: Inflamatorne bolesti creva (IBC) predstavljaju
grupu crevnih poremecaja koji dovode do hroni¢ne infla-
macije gastrointestinalnog trakta. IBC obuhvataju
Kronovu bolest i ulcerozni kolitis. Uprkos napretku nehi-
rurSkog le€enja, poput bioloske, antibiotske i nutritivne te-
rapije, ovi pacijenti zahtevaju hirurski tretman. Dokazano
je da je malnutricija glavni faktor rizika za perioperativne
komplikacije.

Cilj: uoCavanje najvecih izazova u perioperativnom
periodu kod pacijenata sa inflamatornim bolestima creva.

Materijal i metode: istrazivanje je sprovedeno popu-
njavanjem anonimnog onlajn upitnika koji se sastoji od
dvadeset Cetiri pitanja. Upitnik je distribuiran onlajn,
ciljajuci anesteziologe, gastroenterologe i hirurge.
Statisti¢ka analiza je izvrSena koriscenjem SPSS 21.0.

Rezultati: Anesteziolozi su ¢&inili 72,9% ispitanika,
20,3% hirurzi i 6,8% gastroenterolozi. Svega 8,6% speci-
jalista redovno koristi alate za skrining malnutricije, dok
12,1% ispitanika obavlja redovnu nutritivnu podrsku za
pacijente sa IBD. Najée&ci alati za procenu nutritivnog
statusa su anamneza, fizikalni pregledi, antropometrijska
merenja i laboratorijski testovi. U preoperativnom periodu
90,1% nutritivne podrske ¢ini kombinacija enteralne i pa-
renteralne ishrane. Svi ispitanici su se slozili da su glavni
izazovi u radu nedostatak edukacije, organizacione podr-
Ske, vremena i resursa.

ZakljuCak: Preoperativna nutritivna procena i terapija
kod bolesnika sa IBC se jo$ uvek ne koriste rutinski, a me-
tode i vreme trajanja su jo$ uvek razlicite. Dalji rad na
edukaciji, implementaciji i identifikaciji u pravcu nutritivne
podrske kod ovih pacijenata je od vitalnog znacaja

Klju€ne reci: inflamatorne bolesti creva, malnutricija,
perioperativni period

Adresa autora: Dr. Nina Vico Katani¢, Univerzitet u Novom
nina.vico@uns.mf.ac.rs

SUMMARY

Introduction: Inflammatory bowel disease (IBD) encom-
passes a group of intestinal disorders characterized by chro-
nic inflammation of the gastrointestinal tract. IBD includes
Crohn’s disease and ulcerative colitis. Despite advances in
non-surgical management, including biologics, antibiotics,
and nutritional support, patients with IBD commonly require
surgical treatment. Malnutrition is found to be a significant
risk factor for postoperative complications.

Objective: This review will focus on the role of healthcare
professionals in preoperative assessment, the challenges in
perioperative care, and management principles for patients
with inflammatory bowel disease (IBD).

Methods: This research was conducted by filling out an
anonymous online questionnaire consisting of twenty-four
questions. The questionnaire was distributed online, targeting
doctors, specialists in anesthesiology, gastroenterology, and
surgery. Statistical analysis was performed using SPSS 21.0.

Results: The study involved 59 healthcare professionals
specializing in different fields. 72.9% of them were anesthe-
siologists, 20.3% were surgeons, and 6.8% were gastroente-
rologists. Only 8.6% of specialists use the Malnutrition
Screening Tool regularly. Only 12.1% of respondents are per-
forming regular Nutritional support for patients with IBD. The
most commonly used tools for nutritional assessment include
anamnesis and physical examinations, anthropometric mea-
surements, and laboratory tests. In the preoperative period,
90.1% of nutritional support is a combination of enteral and
parenteral nutrition. All of the respondents agreed that the
main challenges are a lack of knowledge, organizational sup-
port, time, and resources.

Conclusion: No specific preoperative nutritional support is
regularly used, and methods and timing remain diverse.
Further work on education, implementation, and identifying
clinical needs and benefits for nutritional support in patients
is vitally needed.

Keywords: Inflammatory bowel disease, malnutrition, pe-
rioperative period

Sadu, Medicinski fakultet Novi Sad, Novi Sad, Srbija. E-mail:
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Introduction

Inflammatory bowel diseases (IBD), which
include Crohn's disease and ulcerative colitis,
are marked by chronic and recurring inflamma-
tion of the gastrointestinal tract [1]. The clinical
progression of these diseases can vary significa-
ntly, but it is most often characterized by periods
of activity and remission [2]. Part of their com-
plexity is centered on the fact that, although they
originate from the gastrointestinal tract, these
diseases often manifest clinically in other organ
systems, such as the spine, eyes, and skin, which
can worsen systemic inflammation and additio-
nally require immunosuppressive therapy. Chro-
nic inflammation and immunosuppressive thera-
py hurt the ability of these patients to feed them-
selves [3]. Although we have seen daily pro-
gress in new non-surgical therapeutic methods
that have reduced the rate of hospital admission
for these patients, the rate of indication for ope-
rative care remains high. The course of these di-
seases is progressive and often requires surgery
to remove certain parts of the gastrointestinal
tract, whether due to severe colitis, perforation,
fistulas, dysplasia, or malignant changes. Cer-
tain studies estimate that 26-47% of patients
with Crohn's disease will require operative ma-
nagement ten years after diagnosis, and more
than 80% twenty years after diagnosis [4, 5].

Malnutrition is a significant independent risk
factor for patients with IBDs, affecting up to
70% of this population. Patients who are mal-
nourished and undergo surgical treatment face a
particularly high risk of postoperative complica-
tions. Malnutrition can lead to delayed recovery
from illness and surgery, as well as impaired
wound healing, which often results in more ex-
tended hospital stays and increased hospital
costs [6, 7]. Several factors contribute to the
decline in nutritional status among these pa-
tients, including reduced food intake, increased
gastrointestinal tract losses, nutrient malabsorp-
tion, heightened dietary needs due to systemic
inflammation, and iatrogenic factors [8, 9].
Since malnutrition is a modifiable risk factor, it's
crucial to understand how preoperative asses-
sments of nutritional status can impact surgical

jul-septembar/2025.

outcomes. This understanding highlights the im-
portance of administering perioperative dietary
therapy for patients with IBD [10, 11].

The European Society for Clinical Nutrition
and Metabolism (ESPEN) recommends that pa-
tients be screened for malnutrition at the time of
diagnosis, with regular follow-up assessments
thereafter [12]. While these patients may appear
well-nourished, they are often at risk for micro-
nutrient deficiencies, particularly in vitamin D,
zing, iron, vitamin B6, vitamin B12, and vitamin
C. Therefore, it is essential to screen for and ad-
dress these deficiencies [13]. Diagnosing mal-
nutrition can be challenging, especially in pa-
tients with IBD, and no gold standard for dia-
gnosis has been established yet [14]. Standard
clinical tools for assessing nutritional status inc-
lude body mass index (BMI), unintentional
weight loss, reduced intake of essential micro-
and macronutrients, and the percentage of body
fat [13].

Recent recommendations suggest that speci-
fic indicators are crucial for identifying severe
malnutrition, particularly in patients with inf-
lammatory bowel disease (IBD). These indica-
tors include a weight loss of more than 10-15%
within six months, a body mass index (BMI) of
less than 18.5 kg/m?, and serum albumin levels
below 30 g/L [10, 12, 15]. According to the
ESPEN guidelines, patients with IBD should be
screened for malnutrition using validated nutri-
tional screening tools, similar to protocols for
patients undergoing general surgery [16]. The
Nutritional Risk Score 2002 (NRS 2002) and the
Malnutrition Universal Screening Tool (MUST)
are specifically recommended for this purpose
[16, 17]. A score of 3 or higher is associated
with an increased risk of gastrointestinal surge-
ry and indicates the need for nutritional support
[18]. Additionally, other universal nutritional
screening tools that may be utilized include the
Mini Nutritional Assessment (MNA), the Sub-
jective Global Assessment scale (SGA), the
Nutritional Risk Index (NRI), and the Controlli-
ng Nutritional Status score (CONUT) [19, 20].
When considering ESPEN recommendations for
nutritional support in these patients, energy deli-
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very should be set at 30-35 kcal/kg/day, as the
energy requirements for individuals with IBD
are comparable to those of the healthy popula-
tion. If there is a clinical suspicion of varying
energy needs in specific disease states, indivi-
dual energy requirements should be assessed
using indirect calorimetry along with a persona-
lized physical activity factor. Individuals with
active IBD have increased protein requirements,
which should be raised to 1.2-1.5 g/kg/d for
adults compared to general population recom-
mendations. Every patient with IBD deserves
the benefit of personalized counseling from a
skilled dietitian [12]. This is an integral part of a
comprehensive multidisciplinary approach, not
only enriching nutritional therapy but also
playing a vital role in safeguarding against mal-
nutrition and related disorders. Prioritizing this
support can significantly improve health outco-
mes and enhance overall well-being. Determi-
ning the best approach to medical nutrition in
IBD can be complex and depends on several
factors. These include the patient's ability to eat,
the absorptive capacity of the gastrointestinal
tract, the patient's nutritional and inflammatory
status, and the therapeutic goals. Oral nutritional
supplements are typically the first step and are
considered a supportive therapy that comple-
ments a regular diet. When possible, enteral nu-
trition (EN) should be prioritized over parenteral
nutrition (PN). However, if EN does not meet
more than 60% of a patient's energy needs, it
should be supplemented with parenteral nutri-
tion (PN), particularly during the perioperative
period [12, 21, 22].

Optimizing the preoperative nutritional status
in patients with IBD through a collaborative ap-
proach among healthcare specialists is essential
for achieving favorable surgical outcomes.

Objective

This review aims to highlight the importance
of preoperative nutritional therapy and the in-
volvement of various healthcare professionals in
clinical practice during preoperative asses-
sments, addressing challenges in perioperative
care, and outlining management principles for

Vol. 23 - Sveska 3

patients with inflammatory bowel disease
(IBD).

Methods

This study employed an online questionnaire
comprising twenty-four questions, designed to
assess the knowledge, attitudes, and practices of
various medical professionals regarding nutri-
tional support for patients with inflammatory
bowel disease. The questionnaire was distribu-
ted online through professional associations, tar-
geting doctors who specialize in anesthesiology,
surgery, and gastroenterology, who are involved
in patient care and nutritional assessment. It's
important to note that the study's focus on nutri-
tional support for inflammatory bowel disease is
directly relevant to your field. Participants were
required to be licensed healthcare professionals
with at least one year of clinical experience cur-
rently practicing in a hospital. Participation in
the study was voluntary and anonymous.

A structured questionnaire was developed
based on current clinical guidelines and relevant
literature related to nutritional assessment and
support. The questionnaire included a combina-
tion of multiple-choice and open-ended que-
stions and was divided into several sections:

- Demographics and Professional Background:
Age, gender, specialty, years of experience,
type of healthcare facility, and previous train-
ing in nutritional support.

- Knowledge of Nutritional Assessment Tools:
Awareness and utilization of screening tools,
including MUST, NRS-2002, and SGA.

- Clinical Practice and Attitudes: Frequency
and perceived importance of nutritional as-
sessment, involvement in nutrition therapy
planning, and collaboration with other disci-
plines.

- Barriers and Educational Needs: Reported
challenges to providing adequate nutritional
support, as well as interest in further training.

The finalized questionnaire was hosted on an
online survey platform (Google Forms), and the
link was distributed through targeted communi-
cation channels. Statistical analysis was perfor-
med using SPSS version 21.0.
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Results

The study involved 59 healthcare professio-
nals specializing in different fields. 72.9% of
them were anesthesiologists, 20.3% were sur-
geons, and 6.8% were gastroenterologists.

Most respondents (30.5%) reported having
between 6 and 10 years of clinical practice. Ad-
ditionally, 23.5% have more than 20 years of ex-
perience, 16.9% have less than 5 years, 15.5%
have between 11 and 15 years, and 13.6% pos-
sess 16 to 20 years of experience. A total of
83.1% of specialists work in Tertiary Clinical
Centers, while 16.9% are employed in seconda-
ry hospital centers. Only 8.6% of specialists use
the Malnutrition Screening Tools regularly, and
the majority of medical professionals work in
tertiary care hospitals. The most commonly used
screening tools in clinical practice are the Nutri-
tional Risk Screening 2002 (55.9%) and the
Mini Nutritional Assessment (23.5%) (Chart 1).

Most commonly used nutrtitional sreening tools

NUTRITIONAL RISK SCREENING 2002 (NRSI)

MALNUTRITION UNIVERSAL TOOL (MUST

MINI NUTRITIONAL ASSESMENT (MNA)
SUBJECTIVE GLOBAL ASSESMENT (SGA)

OTHER

Chart 1. Most commonly used nutritional screening tools

In our facilities, perioperative nutritional sup-
port is mainly performed by anesthesiologists
(40.7%). Only 12.1% of respondents are perfor-
ming regular Nutritional support for patients
with IBD. The most commonly used tools for
nutritional assessment include anamnesis, phy-
sical examination, anthropometric measure-
ments, and laboratory tests.

44.1% of respondents are uncertain about
how long preoperative nutritional support
should last, while 27.1% indicated it should be
fewer than 4 days, and 22% suggested a duration
of 4 to 7 days before surgery.

Only 12.1% of respondents regularly provide
nutritional support for patients with IBD, while

jul-septembar/2025.

32% do so occasionally, 21% rarely, 20% are
unsure how often it is done, and 15% indicated
that they do not provide it at all (Chart 2).

mYes, regularly mYes,occasionally mYes,butrare mNo mNotsure

Chart 2. Response percentage for regular nutritional sup-
port performance in malnourished patients with inflamma-
tory bowel disease.

In the preoperative period, 91% of nutritional
support consists of a combination of enteral and
parenteral nutrition, whereas 4.5% relies solely
on either enteral or parenteral support. Additio-
nally, 21.1% of patients consume liquid carbo-
hydrates orally before surgery.

All respondents acknowledged that the pri-
mary challenges include a lack of knowledge,
organizational support, time constraints, and av-
ailable resources.

Discussion

Nutritional support is integral to the multidis-
ciplinary management of IBD. The collabora-
tion of various medical specialists is essential to
ensure comprehensive and individualized care
for patients with IBD. Each specialty contribu-
tes distinct expertise to address the intricate nu-
tritional requirements associated with this disea-
se [23]. Gastroenterologists should play a cen-
tral role in diagnosing and managing IBD. They
are crucial in assessing disease activity, evalua-
ting the nutritional effects of inflammation, and
making decisions regarding enteral or parenteral
nutrition [24]. In contrast to our study, gastroen-
terologists expressed the least interest in mana-
ging patients during the perioperative period.
Unfortunately, in our study, only 8.6% of spe-
cialists regularly use Malnutrition Screening
Tools for patients with IBD, and the majority of
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medical professionals are based in tertiary care
hospitals. What is reasonable to consider is that
most of these patients are followed at these level
medical centers. Surgical specialists, particular-
ly colorectal surgeons, become critical in cases
where surgical intervention is required due to
complications such as strictures, fistulas, or re-
fractory disease. Surgeons often rely on nutritio-
nal assessments to determine timing and readi-
ness for surgery and collaborate with anesthe-
siologists and gastroenterologists to implement
perioperative dietary strategies [25]. As sugge-
sted in some studies, our results indicate that the
most commonly used screening tools were NRS
2002 and MNR. Other scores were also utilized,
but they were used less frequently [16, 17, 19,
20, 26]. There are limited research papers that
examine the specific roles of various healthcare
specialists in providing perioperative nutritional
support to patients with inflammatory bowel di-
sease (IBD). In our facilities, anesthesiologists
are primarily responsible for this support, ac-
counting for 40.7% of the role. However, this re-
sponsibility is often shared with surgeons and
dietitians. Unfortunately, the role of dietitians in
our healthcare system is not well-defined [27,
28]. The duration of total parenteral nutrition
can vary based on individual patient needs and
the severity of their malnutrition or active
Crohn's disease. Some studies suggest that ad-
ministering TPN for 18 to 90 days before surge-
ry, particularly for patients with moderate to se-
vere Crohn's disease, may lead to improved cli-
nical outcomes and a reduction in postoperative
complications. On the other hand, some studies
suggest that oral intake may be more effective.
Considering these various factors, it is not sur-
prising that 44.1% of our respondents are unsu-
re how long nutritional therapy for these patients
should last [12, 29]. Furthermore, due to the uni-
que challenges each faces, several key factors
can complicate oral intake in these patients. Our
study indicates that a combination of oral and
parenteral nutritional therapy is the most com-
monly used approach. Just like with medical in-
terventions, implementing dietary therapies ne-
cessitates careful consideration and discussion.
It is essential for patients to work closely with a

Vol. 23 - Sveska 3

dietitian and to have clear goals and expecta-
tions [12, 30].

As shown in other research, all respondents
agreed that the main challenges in this field are
a lack of knowledge, inadequate organizational
support, insufficient time, and limited resources
[31].

Conclusion

The management of perioperative nutrition in
patients with IBD undergoing surgery is highly
inconsistent. The regular use of specific preope-
rative nutritional support is lacking, and the
methods and timing for such support vary signi-
ficantly. There is a clear need for further efforts
in education, implementation, and the identifica-
tion of clinical needs and benefits related to nu-
tritional support, as it is crucial for patient care.
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SAZETAK

Prelomi trohanterne regije se svrstavaju u grupu
zdravstvenih problema koje za posledicu imaju invaliditet,
promenjen kvalitet Zivota kao i povecanje procenta morta-
liteta. S obzirom na to da je zivotni vek produzen, broj sta-
rijih osoba je povecan a samim tim i uCestalost trohanter-
nih preloma je ve¢a. Nas cilj je da se intramedularna fi-
ksacija preloma trohanterne regije predstavi kao jedna od
najsavremenijin metoda leCenja. Mnogobrojna savreme-
na literatura opisuje da je intramedularni klin odlican za
operativno le€enje trohanternih preloma femura, kao i da
se sastoji od dva cefali¢na zavrtnja koji su medusobno u
integrisanom delovanju. KoriS¢enjem ovog osteosintet-
skog materijala postize se veliki stepen stabilnosti frag-
menata a ujedno i eliminiSu rotacione sile izmedu glave i
vrata femura. LeCenje preloma trohanterne regije femura
upotrebom intra i ekstramedularne fiksacije je veliki iza-
zov za operatora kako zbog anatomske specifi¢nosti regi-
je, teSkoc¢a i komplikacija tokom operacije tako i pojave
postoperativnih komplikacija. Najidealnije je ono sredstvo
koje ¢e se odupreti svim silama koje dovode do rotacije,
promene angulacije fragmenata kao i medijalnom pome-
ranju osovine femura. Intramedularna fiksacija preloma
transtrohanteri€ne regije predstavlja savremenu metodu
operativnog le€enja sa minimalnim kako intraoperativnim
tako i postoperativnim komplikacijama.

Klju€ne reci: trohanterni prelom, femur, intramedular-
na fiksacija

Introduction

Fractures of the trochanter region are classi-
fied as a group of health problems that result in
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demija, Farmaceutski fakultet, Novi Sad, Srbija. E-mail:
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SUMMARY

Fractures of the trochanteric region are classified as a
group of health problems that result in disability, a chan-
ged quality of life, and an increase in the mortality rate.
Given that life expectancy has increased, the number of
older adults has also increased, and therefore, the fre-
quency of trochanteric fractures is higher. Our goal is to
present the intramedullary fixation of fractures of the troc-
hanteric region as one of the most modern methods of
treatment. Numerous contemporary studies describe that
the intramedullary nail is excellent for the operative treat-
ment of trochanteric femoral fractures, and that it consists
of two cephalic screws that are in an integrated action with
each other. The use of this osteosynthetic material achie-
ves a high degree of stability of the fragments and at the
same time eliminates the rotational forces between the
bone and the neck of the femur. Treatment of fractures in
the trochanteric region of the femur using both intra- and
extramedullary fixation poses a significant challenge for
the operator due to the anatomical specificity of the area,
the potential difficulties and complications that can arise
during surgery, and the risk of postoperative complica-
tions. The ideal tool is the one that resists all forces lea-
ding to rotation, change in the angulation of the frag-
ments, as well as medial displacement of the femoral
shaft. Intramedullary fixation of fractures of the transtroc-
hanteric region represents a modern method of operative
treatment with minimal both intraoperative and postopera-
tive complications.

Keywords: trochanteric fracture, femur, intramedullary
fixation

disability, a change in quality of life, and an in-
crease in mortality rates. Given that life expec-
tancy has increased, the number of older adults
has also increased, and therefore, the frequency
of trochanteric fractures is higher [1]. Fractures
of the trochanteric region comprise 50% of all
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hip fractures, of which 40% are unstable. They
belong to the group of extracapsular fractures
and are most common in the elderly population.
Patients are exposed to forces of lower intensity,
and it should be emphasized that the bones in
women have changed structures due to demine-
ralization resulting from osteoporosis. They
mostly occur as a result of falling from the same
level, such as from a bed or chair. Of course,
since they are older adults, if their health condi-
tion is satisfactory, surgery is often the first
choice of treatment. The ideal is to operate wit-
hin the first 24 hours to reduce mortality rates
and postoperative complications [2]. Fractures
of the trochanteric region of the femur in young
people occur as a result of the action of high-
energy forces (overturning with a tractor, the ef-
fect of a firearm, traffic trauma, etc.)

There are numerous classifications of fractu-
res of the trochanteric region of the femur. They
are also divided into stable and unstable fractu-
res. Furthermore, AO/OTA classification is most
often used, while Tronz, Evans, and Jensen-
Mishaels are some of the other classifications
[3]. The most widely used classification today is
the AO/OTA classification, created in 1987. This
classification divides the trochanteric region 31-
A into nine types depending on the degree of
comminution. Covers most fractures of the troc-
hanteric region within other classification sy-
stems. By classifying fractures into only three
groups (A, 1-2-3), the classification itself is
highly significant (Figure 1) [4].
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Figure 1. AO/OTA classification and subclassification.
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Methods

The methodological framework of the re-
search in the work is subordinated to the subject,
the structure of the work, and the achievement
of the set goals. The research used a systematic
literature review methodology based on the PRI-
SMA Method (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses - PRI-
SMA), using clear and predetermined inclusion
and exclusion criteria. Databases such as Web of
Knowledge, Scholar, and Science Direct will be
accessed to search for scientific literature in
English and other regional languages.

The research was conducted in January 2025.
The literature review includes articles from stu-
dies published over the last 15 years. Additi-
onally, the goal is to present intramedullary fi-
xation of trochanter fractures as one of the most
modern methods of treatment, as well as to re-
view the experiences of other authors who have
applied this technique.

In order to achieve a satisfactory reduction
and to facilitate the patients’ early recovery, sur-
gical treatment is required for such kinds of
fractures [5]. The dynamic hip screw (DHS) im-
plant, which was previously regarded as the
gold standard therapy for stable intertrochante-
ric fractures, was shown to be inadequate for the
stabilisation of fractures of the unstable kind
(Figure 2), [6]. As opposed to extramedullary
devices such as DHS, proximal femoral nails
(PFN) have a biomechanical advantage because
of their closer location to the vector of force line
and shorter moment arm [7]. Moreover, based
on the results of several reports, intramedullary
fixation may be preferable to extramedullary fi-
xation for patients since there is a lower risk of
implant failure and reoperation, and functional
scores are higher [8,9,10]. It is possible to im-
plant a PFN with a minimally invasive procedu-
re. By performing a closed reduction of the frac-
ture, the haematoma is maintained, and the sur-
geon can do a minimally invasive procedure
with minimum soft-tissue dissection, thereby
minimizing surgical trauma, blood loss, infec-
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tion, and wound complications [11,12]. Compli-
cations of operative treatment for trochanteric
femur fractures with extramedullary and intra-
medullary fixation include wound dehiscence,
infection, pseudarthrosis, device failure, and hip
joint arthrosis (Figure 4), [8-12].

o -

Figure 3. Types of proximal femoral nails (PFN): a)
InterTAN (Intertrochanteric Antegrade Nail), b) A-PFN
(Antirotational Proximal Femoral Nail), c) PROFIN
(Proximal Femoral Intramedullary Nail)

Figure 4. Complications of operative treatment of inter-
trochanteric fracture: a) Cut — out of DHS b) Broken
screws on DHS c) Cut — out of A-PFN d) Broken nail of
A-PFN

Vol. 23 - Sveska 3

Characteristics of PFNs

InterTAN (Intertrochanteric Antegrade

Nail)

The titanium alloy used in the production of
InterTAN PFN allows for a proximal 4° valgus
offset. The nail features a trapezoidal cross-sec-
tion with a 17 mm proximal diameter and a 10
to 11.5 mm grooved distal tip diameter.
InterTAN PFNs are available with either a 125°
or 130° collodiaphyseal angle (CDA). A lag
screw of 11 mm and a compression screw of 7
mm were used. The tip of the nail was secured
by a single screw that was locked in either a dy-
namic or static configuration. With the combi-
ned proximal screw system, it was possible to
achieve interfragmentary compression of up to
15 mm. The InterTAN nail is designed with an
interlocking lag nail system that helps minimise
femoral head movement and prevents the femo-
ral head from collapsing[7].

A-PFN (Antirotational Proximal Femoral

Nail)

A-PFN is available in two different lengths:
160 and 220 mm. The top portion of the proxi-
mal nail features a 6° valgus angle (mediolateral
curvature) with a diameter of 15 mm. This nail
is available in four different diameters: 9, 10, 11,
and 12; it has a lag screw that compresses the
fractures and a wedge block that provides rota-
tional stability for femoral fractures. The 10 mm
wide thread and 125° angle of the lag screw are
consistent with the CDA. The wedge block is in
the groove on the lower portion of the lag screw.
The distal end of the nail has two locking holes
appropriate for either dynamic or static fixa-
tions, as well as a slot [13].

PROFIN (Proximal Femoral
Intramedullary Nail)

PROFIN PFN is a titanium alloy tube with a
cannulated and flat design. It features a proximal
valgus offset of 6° and a distal grooved shape,
and it is attached with two 8.5 mm lag screws
with 135° CDA. The surgical compression of in-
terfragmentary fractures was also possible with
this system. The nail has a 16 mm diameter at its
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proximal end and three separate distal diameters
measuring 10, 11, and 12 mm. Both dynamic
and static fixation with 4.5 mm locking screws
are possible via the two distal holes [14].

Surgical Management

Before starting the application of the intra-
medullary nail, it is necessary to perform anato-
mical reduction of the fracture after introducing
the patient to general or regional anesthesia on
the extension table, as well as antibiotics and
protection against deep vein thrombosis. After
that, a 5 cm surgical incision is made above the
greater trochanter, and the muscle tissue is laye-
red with a blunt preparation. Kirschner wires -
the guide is introduced into the medullary canal
from the top of the greater trochanter, where it is
the entry point, and the position of the wires is
monitored by radiographic recording in LL and
AP. Then follows reaming of the proximal femur
with a 16 cm diameter reamer. After applying
the intramedullary nail and visually confirming
whether the anteversion of the nail is appropria-
te, two screws of the proper length are used in
the proximal part of the nail. Proximal screws
are integrated with the lower screw, 5 mm shor-
ter than the upper one, to perform compression
of the fragments. After visual confirmation that
the intramedullary nail is in the appropriate po-
sition, the setting of the cortical screw in the dis-
tal edge of the nail follows in a static or dynamic
position (whether we want compression or not)
[15,16,17,18].

Discussion

The anatomical specificity of the proximal
femur, the frequent occurrence of complica-
tions, as well as the occurrence of difficulties
during fracture osteosynthesis, is an excellent
challenge for operative treatment. The most ade-
quate device is the one that can prevent medial
translation of the femoral shaft, rotation, and, of
course, a change in the collodiaphyseal angle.
Today, in the official literature, many controver-
sies can be found about the type of apparatus
(osteosynthetic material) that is most adequate
[17,18]. Meta-analyses show that the intrame-

jul-septembar/2025.

dullary wedge achieves a short healing period
and a low rate of complications compared to ex-
tramedullary fixation.

Oliveira et al. did a study with over 230 pa-
tients, where the highest number of deaths was
in patients over 90 years old. In 118 patients, or
51.3% of patients, death occurred after the com-
pletion of operative treatment and implementa-
tion of rehabilitation. Only 3.5% (8 patients)
died during hospitalization. Out of the total
number of patients, 83.5% were women. They
also found that there was an association between
the duration of surgery and the death of patients
after the completion of orthopedic treatment and
rehabilitation (p < 0.05), as well as between the
presence of heart disease in patients and the
death of patients during hospitalization [19].

Sharma et al. proved that in the group of pa-
tients where intramedullary fixation was perfor-
med, the mean length of the incision was 4.9 cm.
Still, there was a greater exposure to radiation
during the operation (p < 0.01). It is statistically
significant that the length of the operation itself
was shorter when using intramedullary osteo-
synthesis (p < 0.01). Average blood loss as well
as postoperative blood replacement was higher
in the group operated with the DHS system
compared to the group with intramedullary
osteosynthesis. Although not statistically signi-
ficant, the duration of hospitalization was longer
in patients with extramedullary versus intrame-
dullary osteosynthesis. They also determined
that the cost of the implants themselves in extra-
medullary osteosynthesis was 55% of the total
cost of intramedullary osteosynthesis. Due to
the complexity of the instruments and the cour-
se of the operation, the incidence of technical er-
rors was higher in the group with intramedulla-
ry osteosynthesis, 9.67% compared to the extra-
medullary group, where it was 3.48%. But that's
why the occurrence of infection was higher in
the group with extramedullary osteosynthesis.
The percentage of mortality was similar in both
groups, but it is stated that the cause was not re-
lated to the operation itself and occurred three
months after the operation [20]. Meniscalo et al.
included patients with intramedullary osteosynt-
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hesis in their study. The intramedullary wedge
they used is a 130° angle screw, 170mm long,
and one 10mm diameter screw or two 6mm dia-
meter screws. The percentages of rapid recove-
ry and return to functionality are significantly
high during treatment [21]. In the research by
Wang et al., which included 924 patients - 486
with intramedullary and 438 with extramedulla-
ry osteosynthesis - significant data were obtai-
ned. The average age of the patients was 60
years. They found data that during intramedulla-
ry osteosynthesis, blood loss was minimal, sur-
gical-traumatic tissue damage was minimal, and
the percentage of complications was lower. But
they stated that it is statistically significant that
comminuted fractures can be resolved only by
extramedullary osteosynthesis [22]. Wei Fu et
al. compared the treatment outcomes of a patient
with an intertrochanteric femoral fracture using
intramedullary (PFN) and extramedullary
(DHS) osteosynthesis. A retrospective study
showed that separate analysis of samples leads
to clear indications for operative treatment. Sta-
tistical analysis revealed that the method using
the PFN device is associated with a shorter ope-
ration time and a reduced need for blood and bl-
ood product transfusions. Both techniques have
demonstrated excellent clinical results [23]. Ad-
ditionally, the duration of the operation and the
postoperative Hip Harris score test show more
favorable results with intramedullary fixation
compared to extramedullary fixation. Intraope-
rative blood loss is lower with intramedullary fi-
xation than with extramedullary fixation [24].
Yoo J, et al. showed that in 351 patients surgi-
cally treated with intramedullary fixation, surgi-
cal and non-surgical complications were few,
including anemia and electrolyte imbalance
[25]. Liu et al. showed that in 18 patients after
intramedullary fixation of the proximal femur,
THA was the method of choice for the treatment
of arthrosis of the hip joint. The operations were
successful with minimal blood loss and good re-
sults of functional tests, which is, of course, an
indicator of the use of the appropriate method
for femur fractures [26]. Yang et al. retrospecti-
vely analyzed 216 patients with intertrochante-
ric fractures treated using intramedullary fixa-
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tion. They reported minimal blood loss, little de-
viation from the bone axis, and excellent results
on functional tests [27]. Niu E and others pre-
sented that the most frequently used method is
operative treatment of hip fractures. Simplicity
of the surgical technique, minimal blood loss,
minimal incision length, as well as shorter dura-
tion of surgery, are the features of intramedulla-
ry fixation, which makes it the first choice in
operative treatment. In their study, 68% used
cephalomedullary fracture fixation [28].

Saul et al. reported a success rate of 358 pa-
tients with intramedullary wedge application,
which was enormous, occurring within 24 hours
after the fracture. Out of the total number, as
many as 46% of patients had a pertrochanteric
fracture. The study showed that the longest
delay time was hip surgery (28.3h) [29]. Dekhne
et al. reviewed 910 patients, noting the percen-
tage of implants requiring revision. They conc-
luded that only 7% of patients with cephalome-
dullary nails required revision [30].

Bo Y and colleagues performed a reflexive
analysis of unstable intertrochanteric fractures
with different subdivisions. In each group, intra-
medullary fixation showed excellent results. P <
0.05 was statistically significant [31].

Kwek et al. showed that patients with unsta-
ble intertrochanteric fractures treated with intra-
medullary fixation had a shorter hospital stay
and underwent early fracture fixation (p <
0.001) [32]. A group of different authors con-
ducted studies, the results of which showed that
intramedullary fixation of fractures minimized
blood loss, shortened the duration of surgery, re-
duced pain intensity to a minimum, and led to
almost ideal bone union. Comparing the four
main items between different categories of im-
plants, they concluded that the use of intrame-
dullary fixation is the best method of choice for
fracture treatment [33-40]. Li XP and co-authors
performed a prospective cohort study with pa-
tients treated with intramedullary fixation.
Comparing the group of patients who died with
those who survived, they found that the percen-
tage of comorbidities was higher in patients who
died. [31]
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Ju JB and co-authors followed 164 patients in
their study. Thirty-nine patients died, and the
rest were processed for further functional analy-
sis. HHS was 71.8+13.1, and the Barthel index
was 80.2+18.1. By associating the functional
results with the patient's age, albumin values,
and ADL, the group of authors identified the un-
derlying factors. This will help them to modify
the variable factors to achieve better outcomes
and a better functional prognosis [42].

Zhong G and his co-authors performed an
analysis where patients were followed for an
average of 24.7 months. The patients had a per-
trochanteric fracture and were treated with intra-
medullary fixation and arthroplasty. Comparing
these two groups of patients, the time for revi-
sion, and the healing time, intraoperative blood
loss, and limb shortening, HHS concluded that
the results are far more favorable in patients
who were treated with intramedullary fixation
[43].

Sezgin EA, with a group of authors, conduc-
ted a retrospective study in Lithuania and
Turkey, where 100 patients with proximal femur
fractures caused by low-energy force participa-
ted. Patients were classified into nine subcatego-
ries using risk assessment tools. Comparing the
functional results, they concluded that intrame-
dullary fixation is the first choice of treatment
[44]. Chee YH and co-authors studied 13 publi-
cations with 687 patients. They concluded that
the average operation time, average hospital
stay, and average time to surgery were shorter
with intramedullary fixation [45].

Jennison T and co-authors compared the ope-
rative time and length of hospital stay in patients
with a preprosthetic fracture and a fracture of
the trochanteric region of the femur treated ope-
ratively with intramedullary fixation. Of course,
they concluded that the time of surgery and the
time of hospital stay are shorter with intrame-
dullary fixation of proximal femur fractures
[46].

Phruetthiphat OA et al found that an integra-
ted scoring system (ISSI score) developed based
on surgical and medical techniques, due to its
high specificity and sensitivity, its results can be
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used for the evaluation and treatment of patients
with intertrochanteric fractures treated with
PFNA fixation [47]. Qin Y and his authors pro-
ved that THA is a very effective method of hip
salvage after failed intramedullary fixation.
However, it should be emphasized that the preo-
perative risk and complications are high [48].

Su Z, together with his co-authors, conducted
a study comparing InterTan and PFN. The study
included 75 cases. In the results of the study, no
significant difference can be observed in the
gender composition, age, fracture site, type of
AOQ, anesthesia method, fracture reduction, and
distance from the tip between the InterTan group
and the PFNA group. This is an indication that
intramedullary fixation (regardless of which
osteosynthetic material is used) is the first choi-
ce for the treatment of fractures of the proximal
end of the femur [49].

Conclusion

Surgically treated fractures of the trochanter
region with intramedullary fixation are now the
preferred method. The small surgical incision,
lower intraoperative blood loss, and reduced
complication rates are consistent with this ap-
proach.
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SAZETAK

Hepatorenalni sindrom (HRS) se definiSe kao pojava
renalne insuficijencije u pacijenata sa odmaklom hronic-
nom boleScu jetre, ali se moze javiti i u akutnoj insufici-
jenciji jetre, na primer u fulminatnom hepatitisu. HRS se
klasifikuje u dva tipa. Tip 1 HRS-AKI (hepatorenalni sin-
drom sa akutnim zatajivanjem bubrega) ima brz pocetak,
Cesto precipitiran bakterijskom infekcijom, gastrointestina-
Inom hemoragijom, paracentezom velikog volumena tec-
nosti bez administracije albumina, kao i usled intenzivne
primene diuretika. Brzo dolazi do dekompenzacije, uklju-
Cujuci renalnu i hepati¢nu insuficijenciju, kao i encefalo-
patiju. Tip 2 HRS-CKD (heparorenalni sidrom sa hronic¢-
nom boleS¢u bubrega) se razvija spontano i ima sporu
progresiju, a najceSce je primarna kliniCka prezentacija
refraktarni ascites. Pojava AKI (akutno zatajivanje bubre-
ga) kod pacijenata sa cirozom ukazuje na loSu prognozu.
Prognoza zavisi od stadijuma, prema kriterijumima
Medunarodnog kluba ascitesa (ICA) i etiologije AKI.
Prezivljavanje u stadijumu 1 je bolje od prezivljavanja u
stadijumu 2 i 3. Dijagnoza HRS-AKI postavlja se na bazi
revidiranih ICA kriterijuma. Primenom novih biomarkera,
pre svega uNGAL (lipokalin povezan sa neutrofiinom ze-
latinazom u urinu) moze se poboljSati rana identifikacija
HRS-AKI i bolje predvideti odgovor na terapiju. Terapija
HRS-AKI uklju€uje primenu terlipresina (analoga vazopre-
sina), sa albuminima, terapiju zamene bubrezne funkcije,
TIPS (transjugularni intrahepaticki portosistemski Sanat) i
transplantaciju jetre ili simultanu transplantaciju jetre i bu-
brega. Zbog sve vece uclestalosti ciroze povezane sa
MASLD (metaboli¢ni uzrokovana masna bolest jetre)
fokus je na izu€avanju mera prevencije i leCenja HRS koji
se razvija kod ovih pacijenata.

Kljuéne reci: hepatorenalni sindrom, etiopatogeneza,
dijagnoza, terapija

Uvod

Hepatorenalni sindrom (HRS) se definiSe kao
pojava renalne insuficijencije u pacijenata sa od-
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SUMMARY

Hepatorenal syndrome (HRS) is defined as the occur-
rence of renal insufficiency in patients with advanced
chronic liver disease, but it can also occur in acute liver in-
sufficiency, for example in fulminant hepatitis. HRS is
classified into two types. Type 1 HRS-AKI (hepatorenal
syndrome with acute renal failure) has a rapid onset, often
precipitated by bacterial infection, gastrointestinal hemorr-
hage, paracentesis of a large volume of fluid without ad-
ministration of albumin, and due to intensive use of diure-
tics. Decompensation occurs quickly, including renal and
hepatic failure, as well as encephalopathy. Type 2 HRS-
CKD (heparorenal syndrome with chronic kidney disease)
develops spontaneously and has a slow progression, and
most often the primary clinical presentation is refractory
ascites. The occurrence of AKI (acute renal failure) in pa-
tients with cirrhosis indicates a poor prognosis. The pro-
gnosis depends on the stage, according to the criteria of
the International Ascites Club (ICA) and the etiology of
AKI. Survival in stage 1 is better than survival in stages 2
and 3. The diagnosis of HRS-AKI is based on the revised
ICA criteria. Using new biomarkers, especially uNGAL
(urinary neutrophil gelatinase-associated lipocalin), can
improve the early identification of HRS-AKI and better
predict the response to therapy. Treatment of HRS-AKI
includes administration of terlipressin (a vasopressin ana-
log), with albumins, renal replacement therapy, TIPS
(transjugular intrahepatic portosystemic shunt), and liver
transplantation or simultaneous liver and kidney tran-
splantation. Due to the increasing incidence of cirrhosis
associated with MASLD (metabolic associated steatotic
liver disease), the focus is on studying measures to pre-
vent and treat the HRS that develops in these patients.

Key words: hepatorenal syndrome, etiopathogenesis,
diagnosis, therapy

maklom hroni¢nom boles¢u jetre, ali se moze ja-
viti 1 u akutnoj insuficijenciji jetre, na primer u
fulminatnom hepatitisu. Smatra se da ¢e najma-
nje 40% pacijenata sa cirozom jetre i ascitesom
razviti HRS tokom evolucije bolesti. Jo§ u 19.
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veku opisuje se oligurija u pacijenata sa hronic-
nom bolescu jetre u odsustvu proteinurije, pove-
zuju¢i abnormalnost bubrezne funkcije sa ab-
normalnos$¢u sistemske cirkulacije. Kod HRS
histoloski izgled bubrega je normalan i bubrezi
¢esto nastavljaju normalnu funkciju nakon tran-
splantacije jetre. Ovo ¢ini HRS jedinstvenim pa-
tofizioloSkim poremecajem koji podstice prou-
cavanje interakcije izmedu vazokonstriktornih i
vazodilatatornih sistema u renalnoj cirkulaciji.
HRS ima 3 glavne karakteristike: 1. markantna
redukcija glomerularne filtracije (GFR) koja se
desava u odsustvu znacajne alteracije histologi-
je bubrega; 2. potencijalna reverzibilnost pod
uticajem farmakoloske terapije ili transplantaci-
je jetre; 3. udruzenost sa Cestom insuficijenci-
jom drugih organa i sistema kao $to je cirkula-
torni 1 koagulacioni sistem [1]. HRS se tradicio-
nalno klasifikuje u dva tipa. Tip 1 HRS-AKI
(hepatorenalni sindrom sa akutnim zatajivanjem
bubrega) ima brz pocetak, Cesto precipitiran
bakterijskom infekcijom, gastrointestinalnom
hemoragijom, paracentezom velikog volumena
te¢nosti bez administracije albumina, kao 1 usled
intenzivne primene diuretika. Brzo dolazi do de-
kompenzacije, ukljuuju¢i renalnu i hepati¢nu
insuficijenciju, kao i encefalopatiju. Ovde dola-
zi do pada glomerularne filtracije (eGFR) <60
ml/min/1,73 m2 za manje od 3 meseca. Tip 2
HRS-CKD (heparorenalni sidrom sa hroni¢cnom
boles¢u bubrega) se razvija spontano i ima sporu
progresiju, a najcesce je primarna klinicka pre-
zentacija refraktarni ascites. Tip 2 se naziva i
non-AKI (bez akutnog oStecenja bubrega) i
ovde dolazi do pada glomerularna filtacije
eGFR <60 ml/min/1,73 m2 za viSe od 3 meseca
[2,3,4,5].

U ovom revijskom radu cilj je prikazati sa-
vremeni aspekt etiopatogeneze, dijagnostike i
tretmana HRS.

Etiopatogeneza HRS

AKI predstavlja ozbiljnu komplikaciju u pa-
cijenata sa cirozom jetre. Definicija AKI je
povecanje sCr >0,3 mg/dL (>26.5 mmol/L) u
roku od 48 sati ili procentualno povecanje sCr
>50% od pocetne vrednosti za koje se zna ili

jul-septembar/2025.

pretpostavlja da se dogodilo u prethodnih 7
dana. Stadijumi AKI, prema Medunarodnom
klubu ascitesa (ICA), koji imaju prognosticki
znacaj, prikazani su na tabeli 1 [1].

Tabela 1. Stadijumi AKI
. Stadijumi AKI

AKI 1A - Povecanje sCr> 0,3 mg/dL (26,5 mmol/l), ali manje od 2 puta, od pocetne
vrednosti do vrednosti <1.5 mg/dL (133 mmol/L)

. AKI IB - Povecanje sCr 20,3 mg/dL (26,5 mmol/L), ali manje od 2 puta, od pocetne
vrednosti do vrednosti >1,5 mg/dL (133 mmol/L)

AKI 2 - Povecanje sCr >2 do 3 puta u odnosu na pocetnu vrednost

AKI 3 - Povecanje sCr >3 puta od potetne vrednosti ili sCr >4,0 mg/dL (353,6
mmol/L) sa akutnim povecanjem >0,3 mg/dL (26,5 mmol/L) ili zapocinjanje RRT

AKI, acute kidney injury; RRT, renal replacement therapy; sCr, serum creatinine

Nedavne studije su, koriste¢i nove dijagnosti-
¢ke kriterijume, pokazale da je prevalencija AKI
u pacijenata hospitalizovanih zbog komplikacija
ciroze jetre izmedu 27% i 53%. Glavni etioloski
faktor AKI predstavlja hipovolemija, akutna tu-
bularna nekroza (ATN-AKI) i HRS-AKI.
Hipovolemija je najces¢i etioloski faktor AKI, u
skoro polovine slu¢ajeva, uglavnom uzrokovana
gubitkom te¢nosti usled ekscesivne diureze, di-
jarejom 1ili gastrointestinalnim krvarenjem.
Bakterijske infekcije, poput spontanog bakterij-
skog peritonitisa (SBP) su Cest rizi¢ni faktor raz-
voja HRS-AKI. Incidencija HRS-AKI u pacije-
nata sa SBP iznosi preko 30%. Mehanizam
kojim bakterijska infekcija, posebno SBP, dovo-
di do HRS-AKI najverovatnije je putem sistem-
skog inflamatornog odgovora koji vodi u pove-
¢anje vazodilatatornih medijatora, koji dovode
do hemodinamskih promena u dekompenzova-
noj cirozi jetre sa posledi¢nim smanjenjem rena-
Inog krvnog protoka i glomerularne filtracije
(GFR). Pored bakterijske infekcije, paracenteze
velikog volumena, bez administracije albumina,
mogu dovesti do HRS-AKI [6, 7].

Pojava AKI kod pacijenata sa cirozom uka-
zuje na loSu prognozu. Prognoza zavisi od stadi-
juma 1 etiologije AKI. Prezivljavanje u stadiju-
mu 1 je bolje od prezivljavanja u stadijumu 2 i
3. Devedesetodnevno prezivljavanje je bilo
84%, 56%, 48% 1 43% u pacijenata sa stadiju-
mom 1A, 1B, 2 1 3, respektivno. U zavisnosti od
etiologije AKI kod pacijenata sa hipovolemijom
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indukovanim AKI bolja je prognoza u poredenju
sa pacijentima sa HRS-AKI i ATN-AKI [8, 9].

Uobicajeno pojavu HRS-AKI trebalo bi raz-
motriti kao odmaklu manifestaciju cirkulatorne
disfunkcije karakteristicne za dekompenzovanu
cirozu jetre sa ascitesom i edemima. Ali i druge
patogenetske abnormalnost treba uzeti u obzir
kao $to je sistemska inflamacija 1 oStecena kar-
dijalna funkcija.

Cirkulatorna disfunkcija dovodi do poreme-
¢aja renalne perfuzije. Naime, u cirozi jetre zbog
prisustva ekstenzivne fibroze i portalne hiper-
tenzije dolazi do produkcije vazodilatatornih
supstanci kao Sto je azot-oksid (NO), ugljen-
monoksid i endokanabinoidi u splanhnickoj cir-
kulaciji. Ovi vazodilatatorni medijatori dovode
do splanhnicke arterijske vazodilatacije i efek-
tivne arterijske hipovolemije. Kako srednja
vrednost arterijskog pritiska pada aktiviraju se
kompenzatorni mehanizmi kao $to je renin-an-
giotenzin-aldosteron sistem (RAAS), simpaticki
nervni sistem i arginin vazopresin, kako bi se
odrzao arterijski pritisak, efektivan arterijski
krvni volumen i renalna perfuzija. Konacno, sa
iscrpljenjem kompenzatornih mehanizama i raz-
vojem splanhni¢ke vazodilatacije dolazi do va-
zokonstrikcije aferentnih arteriola glomerula i
oSte¢enja renalnog krvnog protoka Sto vodi u
HRS-AKI [1].

Ciroti¢na kardiomiopatija nastaje u odmakloj
fazi bolesti jetre. U ranoj fazi ciroze jetre sa sre-
dnje teSkom portalnom hipertenzijom postoji hi-
perdinamicno cirkulatorno stanje, koje se karak-
teriSe povecanjem »cardiac output«, frekvencije
srca 1 plazma volumena. Ovi mehanizmi kom-
penzuju redukovanu sistemsku vaskularnu rezi-
stenciju u cirozi, odrzavajudi arterijski pritisak 1
perfuziju bubrega na zadovoljavaju¢em nivou.
Medutim, u odmakloj fazi ciroze dolazi do re-
dukcije »cardiac output« zbog pada kontraktil-
nog odgovora na stres, elektrofizioloskih pore-
mecaja i alteracije dijastolne relaksacije Sto se
oznacava kao ciroti¢na kardiomiopatija. Sa nje-
nim nastankom dolazi do smanjenja efektivnog
arterijskog krvnog volumena i redukcije rena-
Inog krvnog protoka Sto uzrokuje nastanak
HRS-AKI [10, 11].
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Slika 1. Patogeneza HRS-AKI (ADH, antidiuretic hormo-
ne; DAMPS, damage-associated molecular patterns; HA,
hyaluronic acid; HSBP, heat shock binding protein;
PAMPs, pathogen-associated molecular patterns; RAAS,
renin-angiotensin-aldosteron system; SNS, sympathetic
nervous system) [1].

Sistemska inflamacija u dekompenzovanoj
cirozi manifestuje se poveéanim nivoom proinf-
lamatornih citokina, kao $to je intrerleukin (IL)
6, tumor necrosis factor (TNF) a i C-reaktivni
protein. Nivo ovih citokina je veci u pacijenata
sa HRS-AKI. Poveéan nivo citokina najverovat-
nije nastaje bakterijskom translokacijom iz
creva u portalnu cirkulaciju. Prepoznavanje od
strane imunog sistema pojedinih molekularnih
struktura u bakterijama, poznato kao »sa patoge-
nom povezane molekularne strukture« moze do-
vesti do aktivacije imunog sistema. OStecenje
celija jetre izazvano razli¢itim uzrocima, kao §to
su alkohol ili talozenje masti, izazvalo bi oslo-
badanje molekula kao §to su mokracna kiselina,
S100 proteini, adenozin trifosfat (ATP) ili pro-
teini toplotnog Soka (heat-shock proteins), poz-
nati kao »molekularni obrasci povezani sa
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o§teéenjem«, koje takode prepoznaju éelije uro-
denog imuniteta. Studije su pokazale da nivo u
plazmi TNFa i IL 6 je u korelaciji sa oStecenjem
bubrega kod pacijenata SBP. Ovi nalazi pokazu-
ju da sistemska inflamacija dovodi do arterijske
vazodilatacije, oSte¢enja sistemske hemodina-
mike 1 pogorSanja bubrezne perfuzije. Stavise,
postoji pretpostavka da bi proinflamatorni cito-
kini mogli direktno da oStete pojedine organe,
kao Sto je bubreg [12, 13, 14]. Na slici 1 prika-
zani su razliiti patogeni faktori potencijalno
ukljuceni u patogenezu HRS-AKI [1].

Rizi¢ni faktori nastanka HRS-AKI su odma-
kla ciroza jetre sa visokim MELD (model of end
stage liver disease) skorom, C klasa Child-
Pugh-Turcotte skora, prisustvo ascitesa, sepse i
varicealnog krvarenja. Prevencija hipovolemije
kod infekcije, posebno kod SBP, upotreba anti-
biotika sa infuzijama albumina i sprecavanje cir-
kulatorne disfukcije nakon paracenteze velikog
volumena (>5L) smanjuje ucestalost HRS-AKI

[1].

Dijagnoza HRS

Vecina osoba sa cirozom jetre koje razviju
HRS imaju nespecifi¢ne simptome, kao Sto su
umor, malaksalost ili disgeuzija (izmenjeni
osecaj ukusa). Razvoj HRS se obi¢no zapaZza
kada pacijenti primete smanjeno izlu¢ivanje
urina 1 kada rezultati analize krvi pokazu pad
bubrezne funkcije. HRS nema specifi¢ne znake.
Medutim, otkrivanje stigmata hroni¢ne bolesti
jetre je vazno, jer vecina pacijenata sa rizikom
od HRS ima cirozu.

U diferencijalnoj dijagnozi treba razmotriti
prerenalnu azotemiju sa deplecijom volumena,
lekovima indukovanu nefrotoksi¢nost (NSAIL,
aminoglikozidi, kontrasti koji sadrze jod 1
drugi), glomerulonefritis, postrenalnu azotemiju
sa izlaznom opstrukcijom, renalnu vaskularnu
bolest i posebno akutnu tubularnu nekrozu
(ATN).

Smernice Britanskog drustva za gastroente-
rologiju (BSG), Evropskog udruZenja za prou-
cavanje jetre (EASL) i Ameri¢kog udruZenja za
proucavanje bolesti jetre (AASLD) preporucuju
upotrebu abdominalne ultrasonografije, dijagno-
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sticke paracenteze i1 kulturu ascitne te¢nosti u
obradi pacijenata sa sumnjom na HRS. Mada
nivo serumskog kreatinina je lo§ marker renalne
funkcije u pacijenata sa cirozom jetre, ne posto-
je drugi pouzdani neinvazivni markeri za moni-
toring renalne funkcije u ovih pacijenata [8, 15].

Medunarodni klub ascitesa (ICA) je predlo-
zio revidirane dijagnosticke kriterijume za HRS-
AKI koji ukljucuju sledece [3]:

* Dijagnoza ciroze 1 ascitesa

» Dijagnoza AKI prema ICA-AKI kriterijumi-
ma (tabela 1)

* Nema odgovora nakon 2 uzastopna dana
povlacenja diuretika 1 povecanja volumena
plazme albuminom 1 g/kg telesne teZine

¢ Qdsustvo Soka

* Nema trenutne ili nedavne upotrebe
nefrotoksi¢nih lekova (NSAIL, aminog-
likozidi, jodirana kontrastna sredstva, itd.)

* Nema makroskopskih znakova strukturne in-
suficijencije bubrega, definisanih kao odsust-
vo proteinurije (>500 mg/dan), odsustvo
mikrohematurije (>50 crvenih krvnih zrnaca
na polju velikog uvecanja), normalni nalazi
na ultrazvuku bubrega

Novi biomarkeri u dijagnozi HRS-AKI mogu
posluziti pre svega u diferencijalnoj dijagnozi
AKI, odnosno razlikovanju ATN-AKI i HRS-
AKI. Ovi novi biomarkeri su obi¢no supstance
koje su pojacano luce u uslovima povrede bu-
breznih tubula i stoga su povecane kod ATN-
AKI. Smernice AASLD preporucuju diferenci-
jalnu dijagnozu zasnovanu na klini¢koj proceni,
zajedno sa upotrebom lipokalina povezanog sa
neutrofilnom zelatinazom u urinu (UNGAL) i
natrijuma u urinu. Visoki nivoi uNGAL i visoko
frakciono izlu¢ivanje natrijuma (>1%) ukazuju
na ATN-AKI, dok niski nivoi uNGAL 1 nisko
frakciono izlu¢ivanje natrijuma (<1%) ukazuju
na HRS-AKI. EASL smernice daju sli¢ne pre-
poruke zasnovane na klini¢koj proceni uz
uNGAL. NGAL nije odobren od strane FDA
kao marker tubularne nekroze, ali nedavno je za-
trazeno odobrenje za ovu indikaciju. Drugi bio-
markeri, kao $to su IL18, molekul ostecenja bu-
brega-1(KIM-1), protein koji vezuje L-masne
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kiseline (L-FABP) ili albumin, su izu¢avani, ali
nijedan od njih nije imao prednost u odnosu na
uNGAL [15, 16, 17].

Tretman HRS

Uspesno lecenje HRS-AKI zavisi od dijagno-
stikovanja osnovnog uzroka bubrezne disfunk-
cije. Kad je dijagnoza HRS-AKI utvrdena
odmabh se preduzima specifi¢na terapija.

FarmakoloSka terapija

Primarna strategija u lecenju HRS-AKI
ukljucuje upotrebu vazoaktivnih lekova u kom-
binaciji sa infuzijama albumina kako bi se izaz-
vala vazokonstrikcija splanhnickih arterijskih
krvnih sudova. Ovaj pristup deluje protiv vazo-
dilatacije izazvane cirozom i portalnom hiper-
tenzijom i povecava srednji arterijski pritisak,
¢ime se poboljSava bubrezni protok krvi [18].
Metaanalize 1 sistematske revije su pokazale efi-
kasnost terlipresina, sintetickog analoga vazo-
presina, u kombinaciji sa albuminima u tretma-
nu HRS-AKI, i preporuce se kao prva linija tret-
mana u svim publikovanim vodi¢ima.
Terlipresin se moze primenjivati kao bolus od 1
mg svakih 6 sati, a doza se zatim mozZe povecati
na 2 mg svakih 6 sati nakon 4872 sata ako ne
dode do smanjenja serumskog kreatinina (<25—
30% od vrednosti pre tretmana). Kontinuirana
infuzija od 2 mg/dan, sa maksimalnim postepe-
nim povecanjem do 12 mg/dan, jednako je efi-
kasna kao 1 bolusi, ali je u nizoj dnevnoj dozi i
ima manje nezeljenih efekata [19].

Norepinefrin, koji pretezno deluje na alfa
adrenergicke receptore, potom Midodrin, alfa 1
adrenergicki agonist i oktreotid, analog somato-
statina koji deluje na smanjenje splanhnicke va-
zodilatacije, pokazali su manji efekat u HRS-
AKI od terlipresina [18].

Teku¢i vodici preporucuju 20-40 gr dnevno
20-25% albumina tokom tretmana HRS-AKI. U
sluc¢aju pulmonalnog edema treba prekinuti in-
fuziju albumina. Pacijenti koji dobijaju vazo-
konstriktore trebaju biti monitirani zbog even-
tualnih neZeljenih efekata, prevashodno ishe-
micnih epizoda, Sto zahteva iskljucivanje leka.
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Veca ucestalost respiratorne insuficijencije i pul-
monalnog edema od primene terlipresina zabe-
lezena je u odnosu na placebo [20].

Primena vazokonstriktora nije definitivna te-
rapija ve¢ most ka transplantaciji jetre.
Reverzija HRS-AKI vazokonstriktorima sma-
njuje potrebu za terapijom zamene bubrezne
funkcije (ili tzv renal replacement tharepy,
RRT), kako pre tako i posle transplantacije i
smanjuje rizik od hroni¢ne bolesti bubrega
nakon transplantacije [21].

Terapija zamene bubreZne funkcije

Terapiju zamene bubrezne funkcije trebalo bi
indikovati kod nedostatka odgovora na vazo-
konstriktore 1 albumin, $to se manifestuje na-
stankom uremije, teSke metabolicke acidoze,
elektrolitskog dizbalansa i edemom pluc¢a. Ovi
pacijenti imaju nizak srednji arterijski pritisak 1
¢esto ne toleriSu intermitentnu dijalizu, te bi tre-
balo sprovesti kontinuiranu zamenu bubreZzne
funkcije. Pacijenti podvrgnuti zameni bubrezne
funkcije imaju loSu prognozu sa mortalitetom
preko 80% za 180 dana, tako da ona predstavlja
samo most do transplantacije jetre. Ukoliko pa-
cijenti pogodni za transplantaciju dobiju graft
prezivljavanje je preko 70% za godinu dana.
Kod pacijenata kod kojih je transplantacija jetre
kontraindikovana, terapija zamene bubreZne
funkcije moZze biti neefikasna 1 njena upotreba
treba da se razmatra od sluc¢aja do slucaja.
Takode, postoji moguénost smanjenja potencija-
la za oporavak bubrega nakon transplantacije
jetre [1, 22].

Transjugularni intrahepaticki portosis-
temski Sant (TIPS)

TIPS se primarno koristi kod refraktarnog
ascitesa ili varicealnog krvarenja, jer efikasno
redukuje portalnu hipertenziju. Pojedine studije
su ispitivale efekat TIPS u lecenju HRS. U stu-
diji Ponzo 1 saradnika [23] kod 41 pacijenta sa
HRS-CKD je primenjen TIPS 1 doslo je do po-
pravke renalne funkcije za nedelju dana sa sta-
bilnim odrZzavanjem tokom pracenja od 12 me-
seci. Nedavni pregled Cochrane baze podataka
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dva randomizovana klinicka ispitivanja pokazao
je neizvesnost u pogledu smanjenja mortaliteta
od svih uzroka sa primenom TIPS kod pacijena-
ta sa HRS-CKD [24]. Randomizovano kontroli-
sano klinic¢ko ispitivanje (Liver-HERO) sprove-
deno je radi procene pacijenata sa HRS-AKI
koji se lece terlipresinom i albuminom u odnosu
na tretman sa TIPS. Rezultati su pokazali pred-
nost TIPS u pogledu prezivljavanja [25].

Transplantacija jetre i simultana
transplantacija jetre i bubrega

Transplantacija jetre je difinitivan tretman
HRS-AKI. Ne moze se predvideti koliko vreme-
na je potrebno da traje HRS-AKI da nakon tog
vremena ne bi bio vise mogu¢ oporavak bubre-
ga posle transplantacije jetre. Takode, ne moze
se dobro proceniti uticaj postoje¢ih komorbidi-
teta kao Sto je dijabetes, starost, neprepoznata
hroni¢na bubrezna bolest, etiologija AKI, perio-
perativni dogadaji 1 posttransplantaciona imuno-
supresija na pojavu disfunkcije bubrega nakon
transplantacije jetre [26]. MELD skor se koristi
u proceni indikacije za transplantaciju jetre kod
pacijenata sa HRS-AKI. Medutim, treba nagla-
sit1, pri formiranju liste ¢ekanja za transplantaci-
ju jetre, da je za bilo koji dati MELD skor mor-
talitet veci kod pacijenata sa HRS-AKI nego
kod drugih pacijenata sa cirozom bez HRS-AKI
[27].Oporavak bubrezne funkcije je glavni cilj
kod pacijenata sa HRS-AKI koji se podvrgavaju
transplantaciji. Retrospektivne studije su poka-
zale da je odgovor na lecCenje terlipresinom 1 al-
buminom pre transplantacije jetre povezan sa
boljom funkcijom bubrega i klinickim ishodima
nakon transplantaciie jetre [28].Vazno je napo-
menuti da je duze trajanje terapije zamene bu-
brezne funkcije pre transplantacije jetre poveza-
no sa manjom verovatnocom oporavka bubrega
nakon transplantacije jetre, §to je povezano sa
vecim rizikom od smrtnosti nakon transplantaci-
je. Na osnovu ovih nalaza, tema koja zasluzuje
posebno razmatranje je indikacija za istovreme-
nu transplantaciju jetre i bubrega u odnosu na
samo transplantaciju jetre kod pacijenata sa
HRS-AKI [29]. Kriterijumi za formiranje liste
za transplantaciju ukljucuju trajanje AKI 1 tera-
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pije zamene bubrezne funkcije, kao i1 prisustvo
hroni¢nog oboljenja bubrega. Pored toga, daje
se prednost pacijentima koji razviju teSku bu-
breznu disfunkciju (eGFR <20 ml/min po 1,73
m2 ili zavisnost od dijalize) izmedu 60 1 365
dana nakon transplantacije jetre da prime tran-
splantaciju bubrega u prvoj godini[18].

Na slici 2 prikazan je algoritam tretmana
HRS [1].

* Response to
* sess candidacy fo treament:reducton n
T: creatining values fo
*|fcandidate, start <03 mg/strum
evaluation andlor Startcontinuous IV ) g:m :ralues: stop
refer{o a transplant infusion of T——
it telpressn’ (2mglday) | | eatment with serum *Close monioring o
°Ifnot, assess fulity ASAP renal function to detect

' oreatining; o
oot || e || g | | ot || |
AeRs 1 vesimenty > central venous | <28% from peak value

: deil prssure o gide i 81, nerease
P , albumin dosing terlpressin stepwise
Assess predclors of | | ponciderponiniasive | | every 48hrupto 2 teduction o ereatnine
respanse fo therapy: monieringofoxygen mg/day despite terlipressin 12
ACLF grade saturaion mgday
*MELD + Stop terlipressin plus
-Bliubin albumin and assess for
S need of RRT as bridge
+Urne NGAL {o transplantation

*+Non-response: lack of

Terlipressin can be used as 1V boluses (1 mg every 6 hours)
and increased at 2 mg every 6 hours if creatinine decreases
<30%vs baseline affer 72 hours.

“Conslder use of IV norepinephring (0.5 mg/hr f terlpressin
Is not avallable).

Slika 2. Algoritam tretmana HRS (LT, liver transplanta-
tion; AKI, acute kidney injury; HRS, hepatorenal syndro-
ma; ACLF, Acute-on-chronic liver failure; MELD, model
for and stage liver disease; uNGAL, urine neutrophil gela-
tinase-associated lipocalin; RRT, renal replacement the-
rapy) [1].

HRS u cirozi uzrokovanoj MASLD (steatoza
jetre povezana sa metabolickom bolescu)

U poslednjih nekoliko godina izmenila se eti-
ologija ciroze jetre, odnosno doslo je do poveca-
nja broja pacijenata sa cirozom povezanom sa
MASLD (ranije poznatom kao NAFLD - neal-
koholna masna bolest jetre). Pacijenti sa ciro-
zom povezanom sa MASLD imaju neke karak-
teristike koje su posebno vazne u pogledu funk-
cije bubrega. Pacijenti sa MASLD su stariji 1
imaju vecu ucestalost kardiovaskularnih komor-
biditeta u poredenju sa pacijentima sa drugim
etiologijama ciroze, $to moze izmeniti odgovor
na farmakolosku terapiju HRS-AKI 1/ili smanji-
ti njenu izvodljivost. Isto tako, ovi pacijenti ima-
ju vecu udestalost hroniéne bolesti bubrega u
poredenju sa pacijentima sa drugim etiologijama
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ciroze, §to moze biti povezano sa godinama, ne-
kim komorbiditetima, kao Sto su arterijska hipe-
rtenzija ili dijabetes melitus tipa 2, ili samim
MASLD. Prisustvo hroni¢ne bolesti bubrega po-
vetava teskoce u dijagnozi i leCenju HRS-AKI
zbog koegzistencije organskih 1 funkcionalnih
uzroka AKI kod istog pacijenta. Trenutni dijag-
nosticki kriterijumi za HRS-AKI iskljucuju pa-
cijente koji vec imaju strukturnu bolest bubrega,
ali 1 oni mogu razviti HRS-AKI. Oskudni su po-
daci o ucestalosti, klinickom toku i odgovoru na
terapiju HRS-AKI kod pacijenata sa cirozom
uzrokovanom MASLD. To je zato §to je vecina
objavljenih studija uradena pre trenutne epide-
mije ciroze povezane sa MASLD. Naime, tera-
pijske studije koje procenjuju efikasnost vazo-
konstriktora kod pacijenata sa HRS-AKI obuh-
vatile su manje od 10% ili 20% slucajeva sa ci-
rozom povezanom sa MASLD [30, 31]. Posto-
jece informacije mogu se sumirati na sledeci
nacin: (1) kod pacijenata sa cirozom povezanom
sa MASLD lecenih transplantacijom jetre, upo-
treba terapijke zamene bubrezne funkcije 1 sin-
hrone transplantacije jetre i bubrega je verovat-
nija nego kod pacijenata sa drugim etiologijama
ciroze; [2] Ciroza povezana sa MASLD je naj-
brze rastuca indikacija za sinhronu transplanta-
ciju jetre 1 bubrega; (3) MASLD je nezavisni
prediktivni faktor hroni¢ne bolesti bubrega na-
kon transplantacije jetre. Potrebna su dalja istra-
zivanja kako bi se procenila epidemiologija, di-
jagnoza, tok i odgovor na razli¢ite terapije za
AKI kod pacijenata sa cirozom povezanom sa
MASLD [1, 32].

Zakljuc¢ak

Pojavu HRS-AKI trebalo bi razmotriti kao
odmaklu manifestaciju cirkulatorne disfunkcije
karakteristi¢ne za dekompenzovanu cirozu jetre
sa ascitesom 1 edemima. Ali i1 druge patogene-
tske abnormalnost treba uzeti u obzir kao §to je
sistemska inflamacija 1 oStecena kardijalna
funkcija. Ove promene dovode do kompromito-
vanja renalne perfuzije ali 1 direktnog oStecenja
bubrega. Pored klasi¢ne dijagnostike, upotre-
bom novih biomarkera moZze se poboljSati rana
identifikacija HRS-AKI, bolje predvideti odgo-
vor na terapiju, kao i poboljsati diferencijalna
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dijagnoza pre svega prema ATN-AKI. Usavr-
Savanje farmakoterapije, prvenstveno vazokon-
striktornih agenasa, kao Sto su selektivni agoni-
sti vazopresina moze poboljsati efikasnost lece-
nja. Potom, primena lekova za sniZzavanje por-
talne hipertenzije 1 kombinacija vazokonstrikto-
ra sa drugom terapijom, kao Sto je terapija za-
mene bubrezne funkcije, ocekuje se da poveca
prezivljavanje pacijenata i smanji potrebu za si-
multanom transplantacijom jetre i bubrega.
Rastuca incidencija ciroze povezane sa MASLD
dovela je do razvoja mera prevencije, dijagno-
stike 1 le€enja HRS-AKI kod ovih pacijenata.
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SAZETAK

Uvod: Reproduktivno zdravlje predstavlja kljucan seg-
ment ukupnog zdravlja adolescenata. Uprkos dostupnosti
informacija, brojna istrazivanja ukazuju na nedovoljno
znanje mladih o ovoj temi.

Cilj: Procena znanja i stavova adolescenata o repro-
duktivnom zdravlju, kao i ispitivanje povezanost tih varija-
bli sa sociodemografskim faktorima.

Materijal i metode: Sprovedena studija ukljucivala je
958 ucesnika, a podaci su prikupljeni pomocu anonimnog
anketnog upitnika koji se sastojao iz tri grupe pitanja: de-
mografske karakteristike, testa znanja i pitanja o sredstvi-
ma informisanja. Rezultati su analizirani deskriptivnim i in-
ferencijalnim statistickim metodama.

Rezultati: Sprovedena studija brojala je 958 ucenika.
ProseCna starost svih ispitanih pri stupanju u prvi se-
ksualni odnos bila je 16,4 godine. Muski ispitanici statisti-
¢ki znacajno ranije stupaju u seksualne odnose. Visa pro-
secna starost pri prvom stupanju u seksualne odnose pri-
sutna je kod veéeg uspeha u $koli. Po sopstvenoj proce-
ni, vecina ispitanika smatra da ima sve potrebne informa-
cije o kontracepciji. Devojke su pokazale statisticki zna-
¢ajno vecée znanje i odgovorniji stav prema sopstvenom
reproduktivnom zdravlju. Kontraceptivna sredstva koriste
87% onih koji su imali polne odnose. Sa problemom ne-
Zeljene trudnoce susrelo se 1% ispitanih. Samo 42% ispi-
tanika je posetilo ginekologa, urologa ili savetovaliSte za
mlade. U najve¢em broju slu€ajeva ispitanici se u slu¢aju
problema mogu obratiti roditeljima (86%).

ZakljuCak: Rezultati ukazuju na potrebu za sistemat-
skom sveobuhvatnom seksualnom edukacijom koja ¢e biti
prilagodena uzrastu. Neophodna je veca ukljuéenost po-
rodice, Skole i zdravstvenih radnika u obrazovanje mladih
o reproduktivnom zdravlju, radi podizanja nivoa znanja i
osnazivanja adolescenata da donose informisane i odgo-
vorne odluke.

Kljuéne reci: reproduktivno zdravlje, kontracepcija,
adolescenti, seksualna edukacija

SUMMARY

Introduction: Reproductive health, a crucial component of
adolescents' overall well-being, is a topic that continues to
spark interest and concern. Despite the abundance of infor-
mation available, a number of studies have pointed to a si-
gnificant gap in young people's knowledge in this area.

Objective: to assess the knowledge and attitudes of ado-
lescents about reproductive health, and to examine the con-
nection of these variables with sociodemographic factors.

Materials and Methods: The study involved 958 partici-
pants. Data were collected through an anonymous survey
questionnaire comprised of three groups of questions: demo-
graphic characteristics, a knowledge test, and questions re-
garding information sources. The results were analyzed using
descriptive and inferential statistical methods.

Results: The study revealed that the average age of all
respondents at the time of their first sexual intercourse was
16.4 years. Male respondents statistically entered sexual re-
lationships earlier. A higher average age at first sexual inter-
course is linked to greater success in school. Most respon-
dents believe they have all the necessary information about
contraception. Girls demonstrated statistically significantly
greater knowledge and a more responsible attitude toward
their reproductive health. Contraceptives are used by 87% of
those who have had sex. Only 1% of the respondents faced
the issue of unwanted pregnancy. Only 42% of respondents
visited a gynecologist, urologist, or youth counseling center.
In most cases, respondents can turn to their parents in times
of trouble. These findings shed light on the current state of
adolescent reproductive health and can guide future inter-
ventions.

Conclusion: The results underscore the need for syste-
matic, comprehensive sex education that is tailored to the
age and needs of adolescents. This education should not
only focus on the biological aspects of reproductive health but
also on the social and emotional aspects. It is crucial to in-
volve families, schools, and health workers in this education.
Their active participation is necessary to ensure that young
people are equipped with the knowledge and skills to make
responsible decisions about their reproductive health.

Keywords: reproductive health, contraception, adole-
scents, sexual education.

Adresa autora: Dr Filip Katani¢, Univerzitet u Novom Sadu, Medicinski fakultet Novi Sad, Novi Sad, Srbija. E-mail:

katanic.f@gmail.com

115



APOLLINEM MEDICUM ET AESCULAPIUM

Vol. 23 - Sveska 3

Introduction

Adolescence is a period of rapid growth and
sexual maturity that occurs between the ages of
10 and 19, marking the beginning of adulthood
with numerous changes in a person's physical,
psychological, emotional, and social well-being
[1, 2]. During this period, adolescents can have
serious health and social consequences.
According to the World Health Organization
(WHO), the most serious problems among ado-
lescents are early pregnancy, childbirth, HIV,
depression, the presence of violence, drug and
alcohol abuse, intentional injuries, malnutrition,
overweight, and tobacco use. These problems
are increasingly recognized as serious global pu-
blic health problems and are all associated with
increased maternal mortality among pregnant
adolescents and increased suicide rates among
adolescent males [3]. One example is that a si-
gnificant number of adolescents have some
risky sexual behavior, and they do not receive
appropriate treatment for the sexual health pro-
blems they face [4].

Reproductive health is a fundamental compo-
nent of the general health and well-being of an
individual, especially in the period of adolescen-
ce and early adulthood. According to the World
Health Organization (WHO) definition, repro-
ductive health refers to a state of complete phy-
sical, psychological, and social well-being in all
aspects related to the reproductive system, en-
compassing not only the absence of disease or
weakness but also the ability to have a satisfying
and safe reproductive life. Preserving the repro-
ductive health of young people is crucial for the
prevention of unwanted pregnancies, sexually
transmitted infections (STIs), as well as for buil-
ding healthy attitudes towards sexuality, partne-
rship, and responsibility [5].

Adolescent sexual and reproductive health is
one of the most critical components of the glo-
bal problem of PPI prevalence. Early sexual in-
tercourse, often without adequate protection, in-
creases the risk of numerous issues, from un-
wanted pregnancies to infections such as HPV,
chlamydia, and HIV. At the same time, young
people's attitudes towards contraception, abor-
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tion, and sexual education are shaped under the
strong influence of peers, media, family, and the
educational system. These attitudes are often ac-
companied by risky habits that can have long-
term consequences for reproductive and psycho-
logical health [6]. Today, international associa-
tions and agencies increasingly focus on impro-
ving sexual and reproductive health and provide
numerous funding programs. In 2002, the
Special Session of the United Nations General
Assembly on Children acknowledged the need
for the development and implementation of
health policies and programs for adolescents to
promote their physical and mental well-being
[7].

The sexual and reproductive health of adole-
scents is strongly related to their social, cultural,
and economic environment. In addition to regio-
nal variations, experiences vary by age, gender,
education, residence, sexual orientation, and so-
cioeconomic status [8, 9]. Access to healthcare
and sources of education, information, and sup-
port also varies significantly across regions.
These differences necessitate country-level re-
search; however, despite these variations, key is-
sues, barriers, and challenges, as well as poten-
tial solutions, can be identified at all levels [10].

Considering all of the above, it is necessary
to systematically investigate the level of infor-
mation among young people regarding repro-
ductive health, as well as their attitudes and be-
haviors, to identify critical points and formulate
guidelines for improving preventive programs
and educational content.

Objective

The goal of this research is to provide insight
into the current situation among young people,
identify differences based on gender, age, and
education, and highlight potential factors that
shape their decisions and behaviors in the realm
of sexual and reproductive health. Also, the goal
is to examine the level of knowledge of young
people about the fundamental aspects of repro-
ductive health, as well as to analyze attitudes
and habits related to sexual behavior.
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Methods

For the research, a questionnaire consisting
of three groups of questions was used. The first
group of questions related to questions about
basic demographic characteristics, the second
group of questions (knowledge test) related to
the questions associated to topics such as puber-
ty, menstrual cycle, pregnancy, contraception
and PPI, while the third group of questions inc-
luded questions about who they would turn to
for advice regarding problems in their sexual
life, from whom they get the most information
on this topic, as well as things related to com-
munication with their partner when entering into
sexual relations.

The data were collected anonymously and
voluntarily between June 1, 2023, and June 1,
2025, with the consent of educational institu-
tions. The aim of the research was explained to
the participants, and participation was anony-
mous and voluntary, with no charge.

The research was conducted by the ethical
principles for research involving minors, and all
data were collected with full respect for the ano-
nymity and confidentiality of the participants.

The data were processed using the software
package SPSS (Statistical Package for the Social
Sciences), version 21.0. Methods of descriptive
statistics (average values, percentages, standard
deviations) and inferential statistics were used -
t-test for independent samples and Pearson's
correlation, depending on the nature of the data
and the goal of the analysis. Statistical signifi-
cance was determined at the level of p < 0.05.

Results

A total of 958 adolescents, aged 17 to 19 (III
and IV grades of high school), participated in
the research. Of the total number of respondents,
595 (62%) were girls, and 363 (38%) were boys.
The average age of the participants was 17.8
years.

Of the total number of respondents, 61% sta-
ted that they had sexual relations. About gender,
statistically significantly more male respondents
(65%) than female respondents (59%) entered
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sexual relations.

When asked when they had sexual intercour-
se for the first time, the most significant number
of surveyed students answered at the age of 17 -
35%, then at the age of 16 - 25%, and at the age
of 18 - 18%.

The average age of all surveyed students
when they had their first sexual relationship was
16.40 years. The average age of the male re-
spondents was 15.80 years, while the average
age of the female respondents was statistically
significantly later, 16.77 years. Male respon-
dents enter into sexual relations statistically si-
gnificantly earlier than female respondents.

We also compared the average age at first se-
xual intercourse with success in school. A higher
average age at first sexual intercourse is present
in a greater number of cases with greater success
in school (Table 1 and Graph 1). Among adole-
scents, there is no statistically significant diffe-
rence in the average age at entering sexual rela-
tions for the first time according to success at
the end of the last school year, while there are
statistically significant differences among adole-
scent girls.

Table 1. Age at first sexual intercourse, by success

Sufficient 15,80
Good 15,89
Very good 16,42
Excellent 16,77
17 16,77
16,8
16,6 -
16,4
16,2
16 -
15,8
156 -
154 +
15,2

15 +

sufficient excellent

good

very good

Graph 1. Age at first sexual intercourse, by success level

According to their assessment, the majority
of respondents (90% - 88% of girls and 94% of
boys) believe that they have all the necessary in-
formation about contraception. 96% of respon-
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dents had heard of at least one method of con-
traception, while only 36% knew exactly which
methods were reliable. The most frequently
mentioned forms of protection were condoms
(77%) and contraceptive pills (32%), while
long-term methods such as IUDs or implants
were rarely known (<2%).

Older respondents (IV grade of high school)
showed statistically significantly better overall
knowledge compared to younger respondents
(IIT grade of high school). Girls showed statisti-
cally substantially greater understanding and a
more responsible attitude towards their repro-
ductive health compared to boys. Only 42% of
respondents knew precisely when the fertile
days in the menstrual cycle are, while only 35%
of respondents answered questions about se-
xually transmitted infections correctly.

Contraceptives are used by 87% of those who
have had sex, of which 91% of male and 85% of
female respondents. 62% use some protection in
every relationship. Condom, as a means of con-
traception, is the most frequently used contra-
ceptive method, 77% of respondents. 1% of the
respondents encountered the problem of unwan-
ted pregnancy.

Only 42% of respondents visited a gynecolo-
gist, urologist, or youth counseling center.
Statistically significant, a greater number of
adolescent girls who have had sexual relations
go to gynecological examinations.

In the majority of cases, respondents can turn
to their parents in case of problems (86%).
Regarding the conversation with their parents,
42% of respondents state that they have openly
discussed sexuality with their parents at least
once, while 58% have never done so.

Discussion

The results of this research indicate that the
knowledge of adolescents about reproductive
health is not at a satisfactory level, which main-
ly refers to the understanding of fundamental
biological processes, contraceptive methods,
and PPIs. It was observed that, although most
adolescents have basic information, it is often
based on incorrect or incomplete information
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and can have serious consequences for the
health of young people, as well as for their futu-
re reproductive decisions. These findings are
consistent with previous studies conducted in
the region and around the world, which indicate
a lack of comprehensive sexuality education in
educational systems [11, 12]. For example, re-
search in Serbia and neighboring countries has
shown that young people often acquire informa-
tion from unreliable sources, such as the Internet
and peers, which can contribute to the spread of
wrong beliefs. This was also demonstrated in
earlier research conducted in the region's coun-
tries, where authors highlighted the low aware-
ness among adolescents of reproductive health
and the need for systematic education [13, 14].
For example, research in secondary schools in
Croatia showed that more than 60% of students
were not entirely sure how the menstrual cycle
works, and only 35% of respondents correctly
identified the correct use of condoms [15].
These findings are consistent with our results,
confirming the existence of a broader problem
in access to reproductive health education.

Within our analysis, significant differences in
knowledge levels were observed among diffe-
rent subgroups of respondents. Girls showed a
higher level of knowledge compared to their
male peers, especially in areas related to the
menstrual cycle, contraception, and the impor-
tance of regular gynecological examinations.
This is in line with the work of Kirby [16], who
pointed out that girls generally show a higher
level of interest in reproductive health informa-
tion, often due to more immediate physiological
experiences and greater social pressure to beha-
ve responsibly about sexual activities. Grammar
school students had significantly better results
than vocational school students, which may be a
consequence of differences in curricula and a
possible greater focus on general educational
content in grammar schools. These results indi-
cate the existence of educational inequality in
access to key information on reproductive
health.

Of particular concern is the fact that a signi-
ficant percentage of respondents express conser-
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vative attitudes towards the topics of sexuality,
especially regarding open conversations with
parents and health professionals. Respondents
repeatedly stated that they felt shame, fear of
judgment, or considered the topics "not appro-
priate for their age," which may indicate deep-
rooted cultural taboos that make it challenging
to create a safe and open environment for lear-
ning and discussion. Such attitudes can lead to
avoidance of health examinations, non-use of
contraception, and increased risk of unwanted
pregnancies and sexually transmitted diseases
[17, 18].

By WHO recommendations, comprehensive
sexual education must be part of the school cur-
riculum, starting with early adolescence. It must
be adapted to the age, cultural context, and real
needs of young people. Education must include
topics such as physiological changes in puberty,
menstruation, pregnancy, contraception, protec-
tion against sexually transmitted infections,
emotional aspects of sexual relations, as well as
the rights of young people to access information
and health services [11, 12].

Limitations of our study include the fact that
it is a cross-sectional study conducted in a limi-
ted geographic area, which may affect the ove-
rall representativeness of the data. Additionally,
a questionnaire with a self-assessment compo-
nent was used, which carries the risk of subjec-
tive bias and the potential for socially desirable
answers. Additionally, the research did not inc-
lude parents, teachers, or health workers, who
play a crucial role in shaping the knowledge and
attitudes of adolescents. For future research, it is
recommended to incorporate qualitative met-
hods to gain a deeper understanding of the rea-
sons behind certain attitudes and behaviors [19].

Based on the findings, it is clear that there is
a need for the systematic introduction of com-
prehensive sex education into the school curri-
culum, grounded in scientific evidence and tai-
lored to each age group. Additionally, it is cru-
cial to enhance the capacities of the school and
health system to provide adolescents with easier
access to counseling and reproductive health
services.
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Conclusion

The results of this research indicate the exi-
stence of significant gaps in adolescents' know-
ledge of reproductive health, as well as pro-
nounced variations in attitudes that reflect the
influence of education, social environment, and
cultural norms. Of particular concern is that a
large number of respondents demonstrate limi-
ted understanding of important aspects of sexual
health, including contraception, prevention of
sexually transmitted infections, and access to
health services. Identified differences in know-
ledge and attitudes depending on demographic
characteristics indicate the need for a more tar-
geted approach in education. Girls and high
school students showed a higher level of infor-
mation, which suggests that certain groups of
adolescents remain systematically neglected
when it comes to access to adequate information
about reproductive health.

These findings confirm the urgent need to in-
troduce comprehensive, scientifically based,
and age-appropriate sex education into the for-
mal education system. In addition to school edu-
cation, it is essential to involve parents, health-
care workers, and the broader community to
create a supportive environment that fosters the
development of knowledge and healthy attitudes
in young people. Further research should incor-
porate qualitative methods and a wider geograp-
hical distribution of respondents to gain a deeper
understanding of the factors that shape adole-
scents' knowledge, behavior, and attitudes to-
wards reproductive health. A systematic and in-
tegrated approach in education is a key step to-
wards improving the health and well-being of
young generations.
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SAZETAK

Uvod: Multiparametrijska magnetna rezonanca pro-
state (mpMRI) znacajno je unapredila dijagnostiku karci-
noma prostate. Kognitivno vodena MRI-TRUS biopsija
pruza prakticnu tehniku za centre sa ograni¢enim
mogucnostima fuzione biopsije.

Cilj: Proceniti dijagnosti¢ku tacnost kognitivno vodene
MRI-TRUS biopsije u otkrivanju klinicki znac¢ajnog karci-
noma prostate nakon prethodnih neuspesnih standardnih
TRUS biopsija.

Materijali i metode: Prospektivna studija koja je do
sada obuhvatila dvadeset Cetiri muSkarca u Zdravstve-
nom centru Prokuplje. Pacijenti sa poviSenim prostata-
specificnim antigenom (PSA) i/ili abnormalnim digitalnim
rektalnim pregledom podvrgnuti su mpMRI, a zatim ko-
gnitivno vodenoj TRUS biopsiji. Ciljane biopsije su izvrSe-
ne na sumnjivim mpMRI lezijama (PI-RADS =3) sa dodat-
nim standardnim sistematskim biopsijama od 12 jezgara.
Histopatolo$ki rezultati su analizirani naknadno.

Rezultati: Klini¢ki zna€ajan karcinom prostate (Glison
>7) je otkriven kod 20 od 24 pacijenta. Kognitivho vode-
nom biopsijom otkriveno je 85,3%, pozitivnih rezultatata
sa osetljivoscu od 75%. Dva klini¢ki znadajna slugaja bo-
lesti su propustena ciljanom biopsijom, ali su otkrivena
standardnom sistematizovanom biopsijom u toku iste pro-
cedure.

Zaklju€ak: Kognitivno vodena MRI-TRUS biopsija
omogucava dobre dijagnosticke performanse u ovoj pro-
spektivnoj kohorti. Njena tacnost naglasava njenu ulogu
kao isplative alternative u centrima koji nemaju resurse za
softverske fuzione procedure.

Kljuéne reci: karcinom prostate; multiparametrijska
magnetna rezonanca (mpMRI); transrektalna ultrazvu¢na
biopsija (TRUS); kognitivho vodena biopsija; PI-RADS; di-
jagnosti¢ka tacnost

Introduction

Prostate cancer is the most commonly dia-
gnosed malignancy in men and remains a lea-

Adresa autora: Dr Bratislav Vasiljevié, Health Center
Prokuplje, Urology Department, Prokuplje, Serbia. E-mail: drbra-
tislavvasiljevic@gmail.com

SUMMARY

Multiparametric magnetic resonance imaging
(mpMRI) has improved the diagnostics of prostate cancer.
Cognitive-guided MRI-TRUS biopsy provides a hands-on
technique for centers with limited fusion biopsy capabili-
ties.

Objective: To evaluate the diagnostic accuracy of co-
gnitive-guided MRI-TRUS biopsy in detecting clinically si-
gnificant prostate cancer after previously failed standard
TRUS biopsies.

Methods: Twenty-four men with elevated prostate-
specific antigen (PSA) and/or abnormal digital rectal exa-
mination underwent mpMRI followed by cognitive-guided
TRUS biopsy. Targeted biopsies were performed on su-
spicious mpMRI lesions (PI-RADS =3) with additional
standard systematic 12-core biopsies. Histopathological
results were analyzed afterwards.

Results: Clinically significant prostate cancer (Gleason
>7) was detected in 18 of 24 patients. Cognitive-guided
biopsy found 85.3%, positive results with sensitivity of
75% . Two clinically significant cases were missed on tar-
geted biopsy but detected by systematic cores at the
same procedure.

Conclusions: Cognitive-guided MRI-TRUS biopsy al-
lows us a good diagnostic performance in this prospecti-
ve cohort. Its accuracy emphasises its role as a cost-ef-
fective alternative in centers without resources for softwa-
re based fusion procedures.

Keywords: prostate cancer; multiparametric magnetic
resonance imaging (mpMRI); transrectal ultrasound biop-
sy (TRUS); cognitive-guided biopsy; PI-RADS; diagnostic
accuracy

ding cause of cancer-related death worldwide
[1]. European guidelines recommend perfor-
ming mpMRI before biopsy and targeting suspi-
cious lesions in appropriate clinical scenarios
[2]. Multiparametric MRI (mpMRI) enables
precise lesion localization and targeted sam-

121



APOLLINEM MEDICUM ET AESCULAPIUM

Vol. 23 - Sveska 3

pling, improving prostate cancer diagnostics [3].
Traditional systematic TRUS-guided biopsy is
associated with limitations, including sampling
error, under-detection of clinically significant
cancer, and over-diagnosis of indolent disease.
Cognitive-guided biopsy, though physicians de-
pendent experience, offers a simple and very
cost-effective approach for centers without dedi-
cated fusion technology [4].

Multiparametric MRI (mpMRI) has transfor-
med prostate cancer diagnostics, enabling lesion
localization and targeted biopsy [5]. Systematic
analyses and comparative studies show that
MRI-targeted biopsies increase detection of cli-
nically significant cancer relative to standard ap-
proaches [6]. Cognitively guided targeted biop-
sy, in the hands of a trained urologist, can achie-
ve results comparable to software fusion with
lower costs and better accessibility [7]. MRI-
TRUS fusion biopsy can be performed via soft-
ware-based platforms, in-bore MRI guidance, or
cognitively by clinicians mental mapping of
MRI lesions and their match on ultrasound
exams [8]. The AUA/SAR consensus undersco-
res the role of an MRI-targeted approach and
consideration of combining it with systematic
sampling to reduce missed significant disease
[9]. Head-to-head evaluations suggest that co-
gnitively targeted biopsies can achieve detection
rates for clinically significant prostate cancer
comparable to software fusion approaches in ap-
propriately selected patients [10].

Any biopsy strategy must also account for
procedure related complications. Although ge-
nerally infrequent, they include: infection, blee-
ding, and urinary retention. These risks should
inform patient counseling and involve prophyla-
xis protocols that are well established [11].

Epidemiologic trends, including age related
burden and regional variation in incidence, un-
derscore the need for streamlined diagnostic
pathways that minimize unnecessary procedures
while prioritizing clinically significant disease
[12]. Prospective studies as ours can demonstra-
te that pre-biopsy mpMRI provides high diagno-
stic accuracy and substantial negative predictive
value, allowing biopsy avoidance in appropria-

jul-septembar/2025.

tely selected men [13]. Meta analyses evidence
are showing that MRI-targeted biopsy improves
detection of clinically significant cancer compa-
red with standard systematic TRUS guided
byopsies, [14]. Multicenter validation of PI-
RADS v2 confirms that higher category scores
correlate with a greater incidence of clinically
significant prostate cancer, supporting risk stra-
tification and precise targeting [15]. Finally,
when combining targeted with systematic cores,
clinicians should balance the incremental dia-
gnostic field against the cumulative complica-
tions reported across systematic, random, and
image-guided techniques [16].

This study aimed to evaluate the diagnostic
accuracy of cognitive-guided MRI-TRUS biop-
sy in a prospective cohort of 24 patients.

Materials and Methods

Prospective study from January 2024 and
August 2025. (so far) included 24 men with cli-
nical suspicion of prostate cancer. Patients were
admited and prepared for medical procedure at
General hospital “Aleksa Savi¢” (Health Center
Prokuplje). Inclusion criteria were: elevated
PSA between 4-14.3 ng/mL and/or abnormal di-
gital rectal examination. Inclusion criteria was
least one suspicious lesion on mpMRI (PI-
RADS >3) with minimum one prior standard ne-
gative TRUS biopsy. Exclusion criteria were
previous prostate surgery, contraindications to
MRI, and active urinary tract infection. All pa-
tients gave their informed consent.

Imaging and Biopsy Protocol

All mpMRI examinations were performed on
a 3T scanner using standard T2-weighted, diffu-
sion-weighted, and dynamic contrast-enhanced
sequences. Lesions were scored according to PI-
RADS v2. All patients included for biopsy were
PIRADS 2/3 and higher.

After examination of MR results under
TRUS guidance, combined topical and local
anaesthesia, targeted biopsies (2—4 cores per le-
sion) were performed cognitively by urologist.
A systematic 12-core biopsy was also obtained
in each case in the same time of procedure.
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Picture 1. 3T Multiparametric prostate MRI with prostatic
lesion of peripheral zone PIRADS 4 in left lobe marked
as a targeted lesion for biopsy.

Histopathology and Data Analysis

Biopsy specimens were reviewed by speciali-
zed uropathologists. Clinically significant pro-
state cancer was defined as Gleason score >7.
Diagnostic accuracy, sensitivity, specificity,
PPV, and NPV of cognitive-guided biopsy were
calculated against the combined reference stan-
dard (systematic + targeted biopsy). Clinically
insignificant prostate cancer is left for active
surveillance.

Results

Median patient age was 66 years (range 52—
78). Median PSA was 9.1 ng/mL (range 4—
14.3).A total of 28 lesions were identified across
24 patients: 20 PI-RADS 4-5 and 8 PI-RADS 3.
Among the 24 patients included in the study, le-
sions were stratified according to PI-RADS
classification. PI-RADS 3 lesions were obser-
ved in 4 patients (16.7%), PI-RADS 4 in 10 pa-
tients (41.7%), and PI-RADS 5 in 10 patients
(41.7%). The detection rate of clinically signifi-
cant prostate cancer increased proportionally
with higher PI-RADS categories, with the majo-
rity of Gleason >7 cancers identified in PI-
RADS 4 and 5 groups.

PSA by Outcome

14

ok |

4

PSA {ng/mL)

o

csPCa csPCa+

Figure 1. PSA (ng/ml) distribution within clinically signifi-
cant (csPCa+) and clinically insignificant csPCa- finings.
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20 clinically significant cancers with Gleason
>7. 2 cases missed by targeted biopsy were de-
tected by concomitant systematic biopsy.
Prostate cancer detected in 20/24 patients
(83,33%) with targeted lesion biopsies accuracy
of 75% (18 of 24 patients). Two cases were de-
tected only by systematic biopsy represent clini-
cally significant prostate cancer missed by tar-
geted but caught on systematic biopsy. PSA va-
lues ranged from 4.0 to 14.3 ng/mL, with over-
lap between men with and without clinically si-
gnificant prostate cancer.

Table 1. Biopsy Results Summary. Summarizes results of
targeted and systematic biopsy, of prostate cancers de-
tected by MRI-targeted biopsy, cases missed but captu-
red by systematic biopsy, and patients with negative fin-
dings.

Metric  Value

Overall esPCa
detection

20/24 (83.3%)

Targeted-only detection | 18/24 (75.0%)

rate

8.3%

Systematic-only added
positive result

Targeted positives | 18

csPCatotal | 20

[§8]

Missed by targeted/

caught by systematic

Abnormal DRE findings were more common
among patients with clinically significant pro-
state cancer, although this association did not
reach statistical significance. The number of
prior negative TRUS biopsies ranged from one
to four.

Table 2. DRE (Digital Rectal Exam) distribution. Clinically
significant prostate cancer was detected even in patients
with multiple prior negative procedures (1 to 4 prior biop-
sies).

DRE csPCa+ csPCa- Total
Status

Abnormal 7 1 8
Normal 13 3 16
Total 20 4 24
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Table 3/Figure 2. Distribution of previous failed TRUS
biopsies.

Prev Failed Count Proportion
TRUS Biopsies

1.0 12 0.500

2.0 3 10125

3.0 D 0.208

4.0 R 0.167

Distribution of Previous Failed Systematic TRUS Biopsies
12}

1 2 3 4
Number of Previous Failed Systematic TRUS Biopsies

Overall, the combination of targeted and sy-
stematic biopsy minimized false negatives and
maximized csPCa detection in this cohort.

Discussion

This study demonstrates that MRI cognitive
TRUS-guided biopsy achieved a high detection
rate of clinically significant prostate cancers
(83.3%) in a small prospective series. While
most cases were detected by targeted biopsy
alone, systematic cores contributed with re-
scuing two cases of significant disease. This dif-
ference was not statistically significant (p =
0.12), but it highlights the combined role of sy-
stematic sampling in minimizing the risk of fai-
lure. This supports the concept matching with
prior reports, that targeted biopsy enhances de-
tection but systematic sampling remains clini-
cally valuable to avoid missed diagnoses.
[11,16].The analysis of PI-RADS categories re-
vealed a clear increase in cancer detection with
higher scores [15,16]. When comparing PI-
RADS 3 lesions to PI-RADS 4 and 5, the diffe-
rence in clinically significant prostate cancer de-
tection reached statistical significance (p <0.05,
Chi-square test). This finding emphasizes the

jul-septembar/2025.

predictive value of the PI-RADS system in cli-
nical decision-making.

PSA levels also demonstrated clinical rele-
vance, with a median of 9.1 ng/mL. Patients
above the median PSA were significantly more
likely to have clinically significant disease com-
pared with those below the median (p< 0.05,
M/W U test). This suggests that PSA continues
to be an important marker especially when cros-
smatched with MRI findings.

Observed association between abnormal
DRE and csPCa shows relevance of this simple
physician’s exam, though its predictive power
remains weak compared to modern imaging.
Furthermore, csPCa was identified even among
men with up to four prior negative systematic
biopsies as within our so in other centers, high-
lighting the diagnostic advantage of MRI-based
targeting in repeat biopsy procedures.

Our findings compared to existing literature
match the detection rates of 70-85% for csPCa
using MRI-targeted techniques. Though our pre-
sent analysis is limited by its small sample size
and single-center experience. Future studies
with larger, multi-center cohorts are needed to
confirm these results and optimize patient selec-
tion criteria.

The technique has several advantages: acces-
sibility, lower cost, and shorter procedure time
compared with software-based fusion platforms.
However, it remains physician-dependent and
may miss smaller or anteriorly located lesions
either on MRI detection or at very biopsy proce-
dure time, as demonstrated by the two missed
clinically significant cancers in our series.

Systematic biopsy remains necessary to be
combined with targeted sampling, particularly
for patients with negative or equivocal mpMRI
lesions.

Conclusion

Cognitive-guided MRI-TRUS biopsy de-
monstrated good diagnostic accuracy in detec-
ting clinically significant prostate cancer in this
prospective cohort of 24 patients. With its accu-
racy it represents a viable and cost-effective al-
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ternative in centers without access to advanced
fusion platforms. Larger multicenter studies are
required to validate these findings.

Prospective study, as mentioned will include,
in future, pathohistological findings of radical
prostatectomy and correlation as a gold stan-
dard. Nonetheless, our findings support the fea-
sibility of cognitive fusion biopsy in routine
practice.
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SAZETAK

Sleep apnea je ozbiljan poremecaj spavanja koji se
karakteriSe ponavljanim prekidima disanja zbog delimi¢ne
ili potpune opstrukcije gornjih disajnih puteva. Postoje tri
osnovna tipa: opstruktivna, centralna i mesovita. Najcesci
oblik je opstruktivna sleep apnea (OSA), koja je poveza-
na sa povec¢anim rizikom od kardiovaskularnih bolesti, hi-
pertenzije, mozdanog udara i dijabetesa. Faktori rizika
uklju€uju gojaznost, starije zivotno doba, muski pol i ana-
tomske anomalije disajnih puteva. Dijagnoza se postavlja
polisomnografijom, dok je zlatni standard u terapiji upo-
treba CPAP aparata, koriste se jos, oralni preparati i u
tezim slu€ajevima hirurSke intervencije. Sleep apnea ima
znacCajan uticaj na kvalitet Zivota, uzrokuju¢i dnevnu po-
spanost, smanjenu kognitivhu funkciju i poveéan rizik od
saobracajnih nesre¢a. Rano prepoznavanje simptoma,
pravovremena dijagnostika i adekvatan tretman kljucni su
za prevenciju komplikacija i poboljSanje ukupnog zdravlja
pacijenata. Sleep apnea predstavlja ozbiljan zdravstveni
problem, §to zahteva povec¢anu svest medu lekarima i pa-
cijentima.

Klu€ne redi: sleep apnea, gojaznost, polisomnografija,
CPAP

Uvod

Sleep apnea je ozbiljan poremecaj spavanja
koji se karakteriSe ponovljenim prekidima disa-
nja tokom no¢i. Ovi prekidi, poznati kao apneje,
mogu trajati od nekoliko sekundi do nekoliko
minuta, 1 mogu se ponoviti stotine puta tokom
jedne no¢i. Sleep apnea negativno utice na kva-
litet sna 1 dovodi do ozbiljnih zdravstvenih pro-
blema, ukljucujuci povisen krvni pritisak, srca-
ne bolesti, mozdani udar, dijabetes tipa 2, respi-
ratornih (pluénih) problema, pa ¢ak i smanjenje
zivotne dobi. Osobe sa sleep apnejom cCesto ne
shvataju ozbiljnost svog stanja jer simptomi,
poput hrkanja ili povremenih budenja tokom
noc¢i, mogu biti blagi ili neprimetni [1].

Adresa autora: Dr Adrijan Jusufi, lekar, Dom zdravlja PreSevo,
PreSevo, Srbija. E-mail: jusufiadrijan@gmail.com

SUMMARY

Sleep apnea is a serious sleep disorder characterized
by repeated interruptions of breathing due to partial or
complete obstruction of the upper airways. There are
three main types: obstructive, central, and mixed. The
most common form is obstructive sleep apnea (OSA),
which is associated with an increased risk of cardiova-
scular diseases, hypertension, stroke, and diabetes. Risk
factors include obesity, older age, male gender, and ana-
tomical abnormalities of the airways. Diagnosis is esta-
blished through polysomnography, while the gold stan-
dard for therapy is the use of CPAP devices; oral applian-
ces and, in more severe cases, surgical interventions are
also utilized. Sleep apnea significantly impacts quality of
life, causing daytime sleepiness, reduced cognitive func-
tion, and an increased risk of traffic accidents. Early reco-
gnition of symptoms, timely diagnosis, and appropriate
treatment are crucial for preventing complications and im-
proving overall patient health. Sleep apnea represents a
major health issue, necessitating greater awareness
among both physicians and patients.

Keywords: sleep apnea, obesity, polysomnography,
CPAP

Najcesc¢i oblik sleep apnee je opstruktivna
sleep apnea (OSA). Ovaj oblik nastaje kada se
misi¢i u zadnjem delu grla opuste tokom sna,
blokiraju¢i disajne puteve i ometajuci normalno
disanje, pri ¢emu dolazi do kolapsa gornjih di-
sajnih puteva. Kako se disanje prekida, mozak
reaguje i Salje signal da se osoba probudi, Cesto
u trenutku kada nije ni svesna toga, ¢cime dolazi
do ¢estih budenja tokom no¢i. Zbog ovih bude-
nja, osoba ne ulazi u duboke faze sna, §to ometa
odmor i regeneraciju organizma.

Pored opstruktivne sleep apnee, postoji i
centralna sleep apnea, koja je mnogo reda 1 na-
staje kada mozak ne Salje pravilne signale misi-
¢ima koji kontroliSu disanje $to dovodi do pri-
vremenog prestanka disanja tokom sna. U ovom
sluc¢aju, problem nije fizicka blokada disajnih
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puteva, ve¢ disfunkcija u regulaciji disanja od
strane mozga. Kompleksna sleep apnea, ili kom-
binovana sleep apneja, ukljucuje elemente oba
oblika — opstruktivnog i1 centralnog, i zahteva
specifican pristup leCenju. Nastaje kada se kod
pacijenta sa opstruktivnom sleep apneom pojave
epizode centralne apnee nakon uvodenja CPAP
terapije [2, 3, 4].

Simptomi sleep apnee mogu biti razli¢iti
tokom no¢i 1 dana 1 ¢esto ukljucuju hrkanje, ne-
sanicu, suvocu usta pri budenju, umor tokom
dana, probleme sa koncentracijom, glavobolje,
pa cak 1 depresiju. Mnoge osobe sa sleep apne-
jom nemaju svesnost o tome da pretrpljuju pro-
blem jer se apneje javljaju tokom sna, dok sam
poremecaj moze imati ozbiljne dugorocne po-
sledice na zdravlje. Osobe koje ne lece sleep ap-
neju mogu razviti druge ozbiljne bolesti, kao §to
su poviSen krvni pritisak, sr¢ane bolesti, mozda-
ni udar, poremecaji u metabolizmu, smanjenje
sposobnosti za koncentraciju 1 povecan rizik od
nesreca zbog dnevnog umora.

Dijagnoza sleep apnee obuhvata nekoliko
koraka, ukljuc¢ujuéi analizu simptoma, faktori ri-
zika, fizikalni pregled i razlicite dijagnosticke
testove. Najprecizniji test je polisomnografija
(zlatni standard), koja se obavlja u laboratoriji
za spavanje (noéno testiranje), gde se prate tele-
sne funkcije tokom spavanja, ukljucujuci disa-
nje, otkucaje srca, pokrete tela i nivo kiseonika
u krvi [5, 7]. Takode, postoje i uredaji za kuéno
testiranje spavanja koji mogu pruziti osnovne
informacije, ali ne mogu zameniti struc¢nu dija-
gnozu.

Lecenje: sleep apnea se moze uspesno kon-
rolisati i zavisi od tezine poremecaja i obuhvata
promene zivotnih navika, kao Sto su mrSavlje-
nje, prestanak pusenja i smanjenje konzumacije
alkohola, ali i upotrebu specijalizovanih uredaja.
Najcesce koris¢en uredaj za lecenje opstruktivne
sleep apnee je CPAP (Continuous Positive
Airway Pressure)-zlatni standard, koji koristi
blagi pritisak vazduha kako bi sprecio opustanje
misi¢a u grlu i odrzao disajne puteve otvorenima
tokom spavanja. Takode, u nekim slucajevima,
kada je poremecaj ozbiljan, razmatraju se hirur-
Ske intervencije ako postoje jasne anatomske
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prepreke, poput uklanjanja uvecanih tonzila ili
operacija na nosnim Supljinama [8].

Bez obzira na vrstu sleep apnee, vazno je
prepoznati simptome i potraziti pomo¢. Pravo-
vremena dijagnoza i leCenje mogu znacajno po-
boljsati kvalitet zivota 1 smanjiti rizik od ozbilj-
nih zdravstvenih komplikacija. Cilj ovog rada je
istraziti uzroke, dijagnozu, leCenje 1 uticaj sleep
apnee na zdravlje, sa posebnim akcentom na
razlike u prevalenci i leCenju sleep apnee u raz-
li¢itim regionima sveta, ukljucuju¢i Kinu, SAD
1 Evropu [9, 10].

Cilj rada

Cilj istrazivanja je bio da se uporede: preva-
lenca, dijagnosticke metode, terapija sleep apne-
je na u razli¢itim regionima sveta.

Materijali i metode

U ovom radu, fokusirali smo se na analizu
opstruktivne sleep apnee u razli¢itim regionima
sveta, ukljucuju¢i Kinu, SAD i Evropu. Da
bismo sproveli sveobuhvatnu analizu, koristili
smo podatke iz razli€itih izvora, ukljucujuci me-
dicinsku literaturu, epidemioloske studije, izve-

Staje o prevalenci sleep apnee, kao 1 klinicke

smernice za dijagnozu i leCenje ovog poremeca-

ja. Podaci koji su analizirani obuhvataju posle-
dnje dostupne statisticke izvestaje, medunaro-
dne medicinske studije, kao 1 nau¢ne radove koji
se bave specifi¢nostima dijagnostike i leCenja
sleep apnee u razli¢itim geografskim 1 socijal-

nim uslovima [10].

1. Pregled literature: Kao osnovni metod,
sproveden je temeljni pregled relevantne lit-
erature. Literatura je pretraZzivana u naucnim
bazama podataka kao $to su PubMed, Google
Scholar, Scopus, 1 Web of Science. Izabrani
su radovi koji se bave epidemiologijom sleep
apnee, razlikama u prevalenci u razlicitim de-
lovima sveta, kao 1 pristupima u dijagnostici
1 leCenju. Prvenstveno su odabrani radovi
koji su obuhvatili studije u Kini, SAD-u i
Evropi, kako bi se dobio uvid u globalne raz-
like u pristupu ovom poremecaju.
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2. Epidemioloske studije: Za analizu prevalenci-
je sleep apnee u razli¢itim regionima, anal-
izirane su epidemioloske studije koje pruzaju
statistiCke podatke o ucestalosti sleep apnee.
Ove studije su pruzile uvid u to koliko je
sleep apneja rasprostranjena u razli¢itim de-
lovima sveta, kao i koje su specifi¢ne grupe u
vecem riziku, na osnovu demografskih, gen-
skih, socijalnih i1 Zivotnih faktora. Takode,
analizirane su studije koje se bave odnosom
izmedu socioekonomskih faktora, Zivotnih
navika (kao S§to su puSenje i konzumacija
alkohola), telesne mase, 1 ucestalosti sleep
apnee.

3. Klinicke smernice 1 protokoli lecenja: S
obzirom na to da je sleep apneja ozbiljan
poremecaj koji zahteva leCenje, analizirani su
postojec¢i klini¢ki protokoli za dijagnozu 1
leCenje opstruktivne sleep apnee u razlicitim
zemljama. Ove smernice su ukljucivale
upotrebu razli¢itih dijagnosti¢kih alata, kao
Sto su polisomnografija, kuéno testiranje spa-
vanja 1 prac¢enje nivoa kiseonika u krvi, kao 1
preporucene terapije, uklju¢uju¢i CPAP
uredaje, lekove 1 hirurSke intervencije. Po-
sebna paznja posvecena je razlikama u pris-
tupu leCenju u razli¢itim zemljama i njithovim
zdravstvenim sistemima.

4. Statisticke metode: Podaci koji su prikupljeni
iz literature i epidemioloskih studija anal-
izirani su pomocu deskriptivnih statistickih
metoda, ukljucujuéi izracunavanje prosecnih
vrednosti, standardnih devijacija, i udelima u
populaciji. Takode, koriSéeni su testovi za
uporedivanje razlika izmedu razli¢itih re-
giona (npr. t-test i analiza varijanse), kako bi
se procenile znacajne razlike u prevalenci
sleep apnee i metodama lecenja u Kini, SAD-
u i Evropi.

5. Kvalitativna analiza: Osim kvantitativnih po-
dataka, sprovedena je i kvalitativna analiza
koja se bavila specificnostima dijagnostike i
lecenja sleep apnee u razlic¢itim kulturnim 1
drustvenim kontekstima. Analizirani su inter-
vjui sa lekarima i stru¢njacima iz oblasti spa-
vanja, kao i misljenja pacijenata o tretmani-
ma i terapijama. Kroz ovu analizu, cilj je bio
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da se istraze potencijalne razlike u pristupu
leCenju, kao i1 prepreke u dijagnostici i
leCenju sleep apnee u razli¢itim zemljama.

Rezultati rada

U okviru ovog istrazivanja analizirana je
prevalencija, dijagnostika, metode lecenja 1 pri-
sustvo komorbiditeta kod pacijenata sa opstruk-
tivnom sleep apnejom u Kini, Sjedinjenim
Americkim Drzavama 1 Evropi. Rezultati su pri-
kazani kroz viSe grafikona 1 uporednih analiza.

1. Prevalencija sleep apneje u razli¢itim re-

gionima

Rezultati pokazuju da postoji znacajna razli-
ka u ucestalosti opstruktivne sleep apneje medu
regionima. U SAD-u prevalencija iznosi pribli-
7zno 26% odrasle populacije, u Evropi izmedu
15% 1 20%, dok je u Kini nesto niza i krece se
oko 10% do 15%. Faktori poput stope gojazno-
sti, zivotnih navika i starosne strukture popula-
cije doprinose ovim razlikama.

2 Prevalencija opstruktivne sleep apneje
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Grafikon 1: Prevalencija opstruktivhe sleep apneje

2. NajceSce koriséene dijagnosticke metode
Dijagnostika sleep apneje najcesce se oslanja

na polisomnografiju, ali postoje razlike u do-

stupnosti 1 primeni razli¢itih metoda:

* U SAD-u, 70% pacijenata se dijagnostikuje
polisomnografijom.

* U Evropi, 60% koristi polisomnografiju, dok
30% koristi kuéne testove.

* U Kini, samo 45% koristi polisomnografiju,
dok 50% koristi jednostavnije kuéne testove.
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Dijagnosticke metode po regionima
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Grafikon 2: Dijagnosticke metode po regionima

3. NajceSée metode leCenja
U leCenju sleep apneje dominiraju CPAP ure-
daji, ali postoje 1 regionalne razlike u pristupu:
* U SAD-u, 80% pacijenata koristi CPAP
uredaj kao primarnu terapiju.

» U Evropi, 65% koristi CPAP, dok 20% koristi
mandibularne ortoze.

* U Kini, 50% pacijenata koristi CPAP, dok
znacajan broj (30%) koristi kombinaciju
tradicionalnih terapija i savremenih metoda.
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Grafikon 3: Terapije za sleep apneju po regionima

4. Komorbiditeti kod pacijenata sa sleep ap-
nejom
Sleep apneja je snazno povezana sa poveca-
nim rizikom od raznih hroni¢nih bolesti.
Analizom podataka utvrdeno je sledece:

* 60% pacijenata sa sleep apnejom ima
hipertenziju.

jul-septembar/2025.

* 35% ima dijabetes tipa 2.
* 30% ima bolesti srca.
* 25% pokazuje simptome depresije.

B Hipertenzija

W Dijabetes tip 2

® Sréane bolesti

B Depresija

Grafikon 4: Ucestalost komorbiditeta kod pacijenata sa
sleep apnejom

Diskusija

Opstruktivna sleep apneja (OSA) predstavlja
jedan od najznacajnijih poremecéaja spavanja sa
ozbiljnim posledicama po zdravlje i kvalitet Zi-
vota pacijenata. Rezultati istrazivanja pokazuju
da je OSA globalni zdravstveni problem, ali sa
znacajnim varijacijama u prevalenciji, dijagno-
stickim metodama i pristupima lecenju u zavi-
snosti od regiona. Ova diskusija analizira mogu-
¢e uzroke ovih razlika, njihove posledice, kao i
potencijalne pravce za unapredenje dijagnostike
i terapije [11, 12].

Prevalencija opstruktivne Sleep Apnee je
najvisa u Sjedinjenim Americkim Drzavama, $to
je u skladu sa poznatim faktorima rizika kao §to
su visok stepen gojaznosti, nezdrav nacin zZivota
i starijja struktura populacije. U poredenju sa
SAD-om, Evropa pokazuje nesto nizu prevalen-
ciju, Sto moze biti posledica razlika u nacinu is-
hrane, vecoj fizickoj aktivnosti i1 razliitim
zdravstvenim politikama usmerenim na preven-
ciju hroni¢nih bolesti. Kina, s druge strane, ima
relativno nizu prevalenciju uloga kraniofacijalne
anatomije, ali treba napomenuti da su poslednjih
godina faktori rizika kao $to su prekomerna te-
lesna masa i smanjena fizicka aktivnost u pora-
stu, Sto bi u budu¢nosti moglo dovesti do pove-
¢anja ucestalosti OSA u toj zemlji.

Dijagnostika sleep apneje znacajno zavisi od
dostupnosti zdravstvenih resursa. U razvijenim
zemljama poput SAD-a i ve¢ine evropskih drza-
va, polisomnografija (PSG) je Siroko dostupna i

129



APOLLINEM MEDICUM ET AESCULAPIUM

jul-septembar/2025

smatra se zlatnim standardom za dijagnostiko-
vanje OSA. Medutim, i pored Siroke dostupno-
sti, visoki troskovi ovih testova i1 potreba za spe-
cijalizovanim centrima mogu predstavljati pre-
preku za sve pacijente. U Kini se, zbog ograni-
Cenih resursa i1 velikog broja stanovnika, CeSce
koriste jednostavniji kucni testovi spavanja, §to
moze dovesti do manje precizne dijagnoze
(imaju osetljivost do 80%) [2, 4, 10]. Ove razli-
ke ukazuju na potrebu za razvojem ekonomicni-
jih, ali dovoljno preciznih metoda za dijagnozu
koje bi bile dostupne i pristupacne Sirom sveta.

Kada je re¢ o terapiji, CPAP uredaji ostaju
najefikasnija terapijska opcija za vecinu pacije-
nata sa OSA. Visok stepen upotrebe CPAP ure-
daja u SAD-u i1 Evropi pokazuje visok nivo sve-
sti 0 vaznosti kontinuirane terapije. Ipak, i pored
efikasnosti, mnogi pacijenti tesko se prilagoda-
vaju CPAP terapiji zbog nelagodnosti, §to moze
dovesti do lose adherencije. U Kini, pored mo-
dernih terapija, 1 dalje postoji znacajno oslanja-
nje na tradicionalne metode lecCenja, Sto je kul-
turno ukorenjeno, ali postavlja pitanje efikasno-
sti tih metoda u odnosu na standardizovane me-
dicinske tretmane [7, 8]. Zanimljivo je da
Evropa pokazuje fleksibilniji pristup lecenju,
ukljucujuci Siroku primenu alternativnih terapi-
ja kao Sto su mandibularne ortoze, koje mogu
biti korisne kod pacijenata sa blagom do umere-
nom sleep apnejom.

Prisustvo komorbiditeta kod pacijenata sa
sleep apnejom dodatno komplikuje klinicku
sliku 1 povecava zdravstvene rizike. Visoka uce-
stalost hipertenzije, dijabetesa i1 kardiovaskular-
nih bolesti medu obolelima jasno ukazuje na po-
trebu za sveobuhvatnim pristupom u lecenju,
koji ne bi smeo da se fokusira samo na tretman
apneje, ve¢ 1 na prevenciju i upravljanje prate-
¢im bolestima. Ovo dodatno potvrduje vaznost
ranog otkrivanja OSA 1 adekvatnog leCenja,
kako bi se smanjio rizik od ozbiljnih komplika-
cija.

Takode, znacajan izazov predstavlja niska
svest javnosti o sleep apneji. Mnogi pacijenti
nisu ni svesni da imaju ovaj poremecaj, jer
simptomi poput hrkanja i umora ¢esto nisu pre-
poznati kao ozbiljan zdravstveni problem. Zato
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su edukacija populacije, kontinuirano stru¢no
usavrSavanje zdravstvenih radnika i jacanje pre-
ventivnih programa klju¢ni koraci u borbi protiv
OSA na globalnom nivou [6].

Iako su ostvareni znacajni pomaci u dijagno-
stici 1 terapiji sleep apneje, rezultati ukazuju da
je potrebno dalje unapredivati pristup ovom po-
remecaju, naroCito u zemljama u razvoju.
Standardizacija protokola dijagnostike 1 terapije,
razvoj novih, dostupnijih tehnologija za prace-
nje spavanja i povecanje ulaganja u javnozdrav-
stvene kampanje mogli bi imati dugoro€an pozi-
tivan uticaj na smanjenje ucestalosti 1 posledica
sleep apneje.

Zakljucno, iako se sleep apneja sve vise pre-
poznaje kao ozbiljan zdravstveni problem Sirom
sveta, ostaju znacajne razlike izmedu regiona
koje zahtevaju pazljivo prilagodene strategije za
unapredenje ranog otkrivanja, dijagnostike i le-
¢enja. Dalja istrazivanja, globalna saradnja i
inovacije u terapijskim pristupima biée kljucni
faktori za bolje upravljanje ovim poremecajem u
buducnosti [5, 7].

Zakljucak

Sleep apneja je ozbiljan i ¢esto potcenjen po-
remecaj spavanja sa znacajnim posledicama po
zdravlje pojedinca i Sire druStvo. Analiza preva-
lencije, dijagnostickih metoda, terapijskih pri-
stupa 1 komorbiditeta jasno ukazuje da Sleep
Apnea nije samo individualni problem, ve¢ i
vazno javnozdravstveno pitanje koje zahteva si-
stematski pristup.

Rezultati istrazivanja pokazali su da postoje
znacajne razlike izmedu regiona u ucestalosti i
upravljanju ovim poremecajem. Visoka preva-
lencija u Sjedinjenim Americkim Drzavama
ukazuje na potrebu za jo§ jacim preventivnim
programima, dok situacija u Kini osvetljava iza-
zove u dostupnosti savremenih dijagnostickih i
terapijskih sredstava. Evropa, sa relativno ura-
vnotezenim pristupom, moze sluziti kao model
za integraciju razlic¢itih metoda u cilju povecanja
dostupnosti 1 efikasnosti lecenja.

Iako CPAP terapija ostaje zlatni standard u
tretmanu sleep apneje, potreba za razvojem
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je ocigledna. Takode, prisustvo komorbiditeta
kao Sto su hipertenzija, dijabetes 1 kardiovasku-
larne bolesti dodatno naglasava znacaj sveobuh-
vatnog 1 multidisciplinarnog pristupa lecenju.

Jedan od klju¢nih izazova ostaje niska svest
o sleep apneji medu opstom populacijom, $to
odlaze dijagnozu i povecava rizik od komplika-
cija. Samo kroz kombinaciju edukacije zdrav-
stvenih radnika I javnosti, rani skrining u popu-
lacijama visokog rizika, promociju zdravih Zi-
votnih navika, dostupne dijagnostike i1 indivi-
dualizovanih terapijskih pristupa moguce je efi-
kasno smanjiti teret koji ovaj poremecaj nosi.

Dalja istrazivanja bi trebalo da se fokusiraju
na razvijanje jeftinijih i lakse dostupnih metoda
dijagnostike, kao i na razvoj novih terapijskih
reSenja koja ¢e povecati adherenciju pacijenata.
Pored toga, medunarodna saradnja u razmeni
znanja i iskustava moze znacajno doprineti una-
predenju borbe protiv sleep apneje na global-
nom nivou.

Zaklju¢no, iako su postignuti znacajni po-
maci u razumevanju i leCenju sleep apneje, pred-
stoji joS mnogo posla kako bi se ovaj ozbiljan
poremecaj adekvatno prepoznao, lecio i sprecio,
¢ime bi se unapredilo zdravlje miliona ljudi
Sirom sveta. Dijagnoza i terapija sleep apneje je
nuznost za oCuvanje zdravlja i kvaliteta Zivota.
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SAZETAK

Uvod: Stitasta Zlezda je najve¢a endokrina Zlezda.
Sastoji se od dva reznja spojena istmusom, smestena je
ispred i kaudalno od hrskavice larinksa ispod koze, i zato
je dostupna klinickom pregledu. Njena osnovna funkcija je
da produkuje tiroksin (T4) i trijodtironin (T3) koji imaju niz
metaboli¢kih uloga. Najveci deo cirkuliSu¢eg hormona je
T4, a dominantan intracelularni je T3 koji se lakSe se ve-
zuje za receptore hormona. Bolesti Stitne Zlezde su u se-
kreciji hormona ili uveéanju same Zlezde ili oba.
Poremecaji u sekreciji hormona su hipotireoza i hiperti-
reoza, a poremecaji u gradi Stitaste Zlezde su Grejvs-
Bazedovljeva bolest, nodusna toksi¢na struma i tiroiditisi.

Cilj istrazivanja: Cilj rada je procena stanja Stitaste Zle-
zde i hormonskog statusa pacijenata koji su se sasvim do-
brovoljno javili na organizovani ultrazvuéni pregled Stita-
ste Zlezde.

Materijal i metode: Istrazivanje je sprovedeno u Domu
zdravlja Bela Palanka u toku organizovanog pregleda $ti-
tastee zlezde 21.10. i 22.10. 2023. godine. Hormonske
analize nivoa TSH i FT4 su odredivane samo onim paci-
jentima kojima je nalaz na ultrazvuku ukazivao na pore-
mecaj u strukturi. U obradi podataka je koris¢en SPSS. Za
prikazivanje razultata je koris¢en Microsoft Word i Excel.

Rezultati: Oba dana skrininga se javilo 144 pacijena-
ta. MuSkaraca je bilo 11, a zena 133. Prosecna starost je
bila 56,86+6,24 godina. Ultrazvuéni nalazi pacijenata su
podeljeni u 8 grupa. NajviSe njih je imalo uredan nalaz i to
60 (41,66%), a najmanije je bilo pacijenata sa smanjenom
Stitastom zlezdom dva (1,38%). Noduse je imalo 35 paci-
jenata (24,31%), a difuzno uvecanu zlezdu 5,55% ispita-
nika. Nivo TSH hormona se kod njih kretao od niskog,
preko normalnog do blago poviSenog. Samo dva pacijen-
ta su imala nizak nivo, normalan je imalo 85 pacijenata, a
blago poviSene vrednosti TSH je imalo 5 pacijenata. Nivo
FT4 se normalno kre¢e od 12-22 pmol/L. Ukupno je bilo
18 pacijenata u tom opsegu, a svi ostali su imali snizen
nivo ispod 12 pmol/L (74 njih).

Zaklju¢ak: Nase istrazivanje je ukazalo da ima vise
pacijenata sa poremecajima u strukturi Stitaste Zlezde
nego onih sa urednim nalazom. Zato treba ukazivati na
Sto raniju kontrolu ultrazvukom, jer supklinicke forme hi-
potireoidizma mogu proc¢i neopazeno.

Klju€ne redi: titasta Zlezda, hormoni, ultrazvuk

SUMMARY

Introduction: The thyroid gland is the largest endocri-
ne gland. It consists of two lobes connected by an isth-
mus. It is located anterior and caudal to the laryngeal car-
tilage under the skin, and is therefore accessible to de cli-
nical review.lts main function is to produce thyroxine T4
and threeiodthyronine T3 which have a series metabolic
roles. Most of the circulating hormone is T4, and predo-
minant intracellular is T3 which binds more easily to hor-
mone receptors. Diseases of the thyroid gland are in the
in secretion of hormones or enlargement of the gland itself
or both.

Disorders in the secretion of hormones are hypothy-
roidism and hare hyperthyroidism, and disorders in the
structure of the thyroid gland are Graves —Basedov di-
sease, nodular toxic goiter and thyroiditis.

Research objective: The aim of the investigation is to
assess the state of the thyroid gland and the hormonal
status of patiens who came to organized ultrasound exa-
mination of the thyroid gland and hormone.

Material and methods: The research was conducted in
the Bela Palanka Health Center on organized examina-
tion of the thyroid gland on 21. and 22. Ocober 2023 year.
Hormone analyzes of TSH and FT4 levels were determi-
ned only for those patients who werw found ultrasonic in-
dicated disturbance in the structure. SPSS was used in
data processing Microsoft Word and Exel were used to
present the results.

Results: 144 patients showed up on both screening
days. There were 11 men and 133 women. Average age
was 56,86+6,24 years. The ultrasound findings of the pa-
tients were divided into 8 groups. The most of them
(41,66%) had normal findings, and the fewest with reduce
immunty gland (1,38%). 35 (24,31%) patiens had nodules
and 5,55% of subjects had a diffusely enlarged gland.
TSH level ranged from low to slidhtly elevated. Only two
patients had a low level, 85 patients had a normal level,
and 5 had slightly elevated. The FT4 level normally ran-
ges from 12-22pmol/L. There were a total of 18 patients in
thet volume range, and all others had a lowere level below
12 pmol/L (74 of them).

Conclusion: Our research indicated that there are
more patients with disorders in the structure of the gland
then those with normal findings. That is why is necessary
to indicate zhe earliest ultrasound control, because subc-
linical forms of hypothyreoidism can go unnoticed.

Keywords: thyroid gland, hormones, ultrasound
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Uvod

Stitasta Zlezda je najve¢a endokrina Zlezda.
Sastoji se od dva reznja spojena istmusom, i
smestena je ispred 1 kaudalno od hrskavice la-
rinksa ispod koze, i zato je dostupna klinickom
pregledu. Njena osnovna funkcija je da produ-
kuje tiroksin (T4) 1 trijodtironin (T3) koji imaju
niz metabolickih uloga.

Osnovna jedinica grade Stitaste Zlezde je foli-
kul koji okruzuje Supljinu ispunjenu koloidom.

Glavni protein koloida je tireoglobulin (TG).
Za normalnu funkciju Stitaste zlezde je neopho-
dno uneti jod hranom i vodom, u obliku jodida.
Nakon transporta iz cirkulacije u tireocite, jod se
moze koncentrisati u 50 puta vecoj koncentaciji
u odnosu na krv, a pod uticajem peroksidaze
jodid se oksiduje do joda. Takav se vezuje za ti-
rozin iz TG (jodinacija) i nastaju tironini. Na taj
nacin u stitastoj zlezdi unutar TG se nalaze veli-
ke rezerve tiroidnih hormona koji omogucéuju
normalnu funkciju Stitaste zlezde i do par mese-
ci nakon prestanka sinteze.

Sinteza hormona Stitaste zlezde je pod kon-
trolom tireostimuliSu¢eg hormona (TSH) iz
prednjeg reZnja hipofize. On ubrzava rast tireo-
cita, transport joda, peroksidaciju, jodinaciju,
endocitozu TG i oslobadanje T4 1 T3 u cirkula-
ciji.

Najve¢i deo cirkuliSu¢eg hormona je T4, a
dominantan intracelularni je T3 koji se lakSe se
vezuje za receptore hormona [1].

Bolesti Stitaste zlezde se manifestuju kao po-
remecaji u sekreciji hormona ili uvecanju same
zlezde (struma) ili oba.

Poremecaji u sekreciji hormona su hipotireo-
za 1 hipertireoza, a poremecaji u gradi Stitaste
zlezde su Grejvs-Bazedovljeva bolest (MGB),
nodusna toksi¢na struma 1 tiroiditisi [2]. Kod
MGB nivo TSH je nizak ili nemerljiv, a FT4 1
FT3 je poviSen. Postoji 1 difuzna mekana stru-
ma, uz postojanje oftalmopatije 1 koZznih prome-
na. Ukoliko se ne le¢i adekvatno, dovodi do
komplikacija na srcu, tireotoksi¢nog srca 1 do ti-
reotoksicne krize, oluje. Nodusna toksicna stru-
ma je drugi po ucestalosti oblik hipertireoze.
Moze postojati multinodusna toksi¢na struma

jul-septembar/2025.

kada se u pojedinim nodusima ekscesivno proz-
vode hormoni. Moze se javiti eutireoidna poli-
nodusna struma koja u sklopu nekog autoimu-
nog procesa pocne da proizvodi hormone u
visku. Promena zvana solitarni nodus u S§titnoj
zlezdi je u stvari benigni tumor, adenom, koji
autonomno proizvodi hormone [3].

Tireoiditisi su grupa oboljenja koja najcesce
zapocinju usled infekcije iz okoline. Hronicni ti-
reodoitis (HaSimoto) je autoimuno zapaljenje sa
limfocitnom infiltracijom Stitaste Zlezde 1 nje-
nim uvecanjem u vidu difuzne, elasti¢ne, guma-
ste strume [4, 5].

Cilj rada

Cilj rada je procena stanja Stitaste zlezde i
hormonskog statusa pacijenata koji su se sasvim
dobrovoljno javili na organizovani ultrazvucni
pregled stitaste zlezde.

Materijal i metode

Istrazivanje je sprovedeno u Domu zdravlja
Bela Palanka u toku prvog vikenda organizova-
nog pregleda Stitaste Zlezde 21.10. 1 22.10.
2023. godine. Sugerisano je pacijentima preko
sredstava javnog informisanja da bi trebalo da se
jave oni bez ranije dijagnostikovanih poremeca-
ja Stitaste zlezde. Zatim je beleZen, pored imena
1 prezimena, datum rodenja i1 ultrazu¢ni nalaz.

Hormonske analize nivoa TSH 1 FT4 su odre-
divane samo onim pacijentima kojima je nalaz
na ultrazvuku ukazivao na poremecaj u struktu-
ri. Te analize su radene u laboratoriji Doma
zdravlja.

Za analizu starosne strukture pacijenata, arit-
meticke sredine, standarne devijacije, standardi-
zovanog odstupanja (Z vrednost) kao 1 za anali-
zu ostalih podataka dobijenih u ovom istraziva-
nju je koris¢en SPSS.

Za prikazivanje razultata je koriS¢en
Microsoft Word i Excel.

Rezultati

Oba dana skrininga se javilo 144 pacijenata.
Muskaraca je bilo 11, a Zena 133. Prosecna sta-
rost je bila 56,86+6,24 godina (grafikon 1).
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Grafikon 1 Starosna struktura ispitanika

Najvise je bilo ispitanika u dobnoj grupi iz-
medu 60 1 69 godina. Pacijenata iznad 80 godi-
na je bilo ¢etvoro.

.Na grafikonu broj 2 je prikazan nalaz ultraz-
vukom.
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Grafikon 2 Nalaz stitaste Zlezde ultrazvukom

Ultrazvuéni nalazi pacijenata su podeljeni u 8
grupa. NajviSe pacijenata je imalo uredan nalaz
1to 60 (41,66%), a najmanje je bilo pacijenata sa
smanjenom Stitastom zlezdom dva (1,38%).

Noduse je imalo 35 pacijenata (24,31%), a
difuzno uvecanu zlezdu 5,55% ispitanika.

Sledeci korak u ovom skriningu je bila pro-
vera hormonskog statusa samo kod onih pacije-
nata sa poremecajem u strukturi zlezde.

Odredivan je nivo TSH i FT4 hormona.
Takvih pacijenta je bilo 92 (63, 88% ) ukupnog
broja pacijenata koji su se javili na preventivni
pregled. Bilo je 6 muskatraca i 86 Zena.

Na grafikonu br. 3 prikazan je naden nivo
TSH hormona kod ispitanika.
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Grafikon 3 Nivo TSH hormona

Nivo TSH hormona se kod njih kretao od ni-
skog, preko normalnog do blago povisenog.
Samo dva pacijenta su imala nizak nivo TSH (0-
0,4 plU/ml), normalan je imalo 85 pacijenata
(0,4-4,5 plU/ml), a blago povisene vrednosti
TSH (4,5-10 plU/ml)je imalo 5 pacijenata.

Interval varijacije je 7,50 ulU/ml. To je razli-
ka izmedu najviSe i najnize izmerene vrednosti
hormona TSH.

Srednja vrednost hormona je 1,84 + 2,91
pIU/ml.

Z test za nivo znacajnosti testa od p=0,05 je
2,1 1 nema statisticki znacajne razlike izmedu Z
vrednosti hipotetickog osnovnog skupa 1 ispiti-
vanog uzorka. Dobijene vrednosti hormona
TSH nisu statisticki signifikantne 1 samo su
izraz sluCajnog varijabiliteta uzorka.

Nivo FT, hormona
5

Ill

7-8pmol/L 89 9-10 10-11 11-12 12-13 13-14 14-15
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bro; pacuendta

opseg homona

Grafikon 4 Nivo FT4 hormona

Nivo FT4 se normalno kre¢e od 12-22
pmol/L. Ukupno je bilo 18 pacijenata u tom op-
segu, a svi ostali sui mali snizen nivo FT4 ispod
12 pmol/L (74 njih).
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Interval varijacije je 7,20 pmol/L.
Srednja vrednost je 10,47 + 1,66 pmol/L,

Prema podacima sa grafikona 4 se uocava da
je najveci broj pacijenata u klasi 10-11 pmol/L,
1 tu se nalazi 21 pacijent (22,8%).

Z test za p=0,05 je 54,7 i postoji statisticki
znaCajna razlika izmedu Z vrednosti hipoteti-
¢kog osnovnog skupa 1 ispitivanog uzorka. Zato
su dobijene vrednosti hormona FT4 statisticki
signifikantne i1 uzorak ispitanika je reprezentati-
van.

Diskusija

Ispitivanje grade Stitaste zlezde ultrazvukom
je u porastu poslednjih godina. U tome mozda
ima malo 1 straha koji natera ljude da ispituju
svoje zdravlje. Zato treba iskoristiti ovakve pre-
glede u najblizem domu zdravlja, jer se bolesti
tiroideje pojavljuju u svim uzrastima.

Starost pacijenta je u naSem istrazivanju bila
najzastupljenija u dobnoj grupi od 60 do 69 go-
dina. Mladih od 20 godina nije bilo. Bolesti §ti-
taste zlezde su CeSte po ucestalosti kod starije
populacije u Evropi [6, 7].

Kada je u pitanju pol obolelih u literaturi,
vise je zena u odnosu na muskarce [8]. I u naSem

istrazivanju su prednjacile zene 12 puta vise.

Prema rezultatima prikazanih u ovom radu,
nalaz UZ Stitaste Zlezde je ukazao da viSe ima
onih sa otkrivenim poremecéajem grade nego sa
urednim nalazom, Cvoriéa u §titastoj Zlezdi je
bilo kod 37 pacijenata. Koloidne mikrociste su
nadene kod 29 ispitanika. Difuzno uveéanu zle-
zdu je imalo 8 pacijenata, a smanjenu veli¢inu 2
pacijenta. Hroni¢ni tireoiditis je naden kod 8
ispitanika. Sli¢nih podataka ima i u medicinskoj
literaturi [9, 10, 11].

Kada je u pitanju hormonski status, nizak
nivo TSH je uocen kod 2 pacijenta. Nizak nivo
TSH (0 — 0,4 pIU/ml (hipertireoza) moze ukaza-
ti na povecano lucenje formona Stitaste Zlezde,
FT4 1 FT3. Najve¢i broj pacijenata je imao ure-
dan nalaz (0,4 — 4,5 plU/ml), a samo 5 ispitani-
ka blago povisene vrednosti do 10 pIU/ml (blagi
hipotireoidizam). PoviSen nivo TSH mozZe biti
posledica povecanog FT4 koji se Iuci u samoj

jul-septembar/2025.

zlezdi (hipotireoza). Normalan TSH prakti¢no
iskljuCuje poremecaj funkcije zlezde [12, 13].

Nivo FT4 hormona se normalno kre¢e od 12-
22 pmol/L. Ukupno je bilo 18 pacijenata u tom
opsegu, a svi ostali su mali snizen nivo FT4
ispod 12pmol/L (74 njih). PoviSene vrednosti
nije imao niko [13]. FT4 analiza ili test slobod-
nog tiroksina koristi se u proceni pravilnog rada,
odnosno funkcije Stitaste zlezde, kada postoje
indikacije da je tireoidna zlezda zahvacéena odre-
denim oboljenjem. FT4 analiza koristi se u dija-
gnostici hipertireoze (povecane funkcije Stitaste
zlezde) kada poviSeni nivoi FT4 mogu ukaziva-
ti na prekomerno aktivnu Stitastu zlezdu sa gu-
bitkom tezine, povecane nervoze, aritmije, ubr-
zan rad srca, tremor itd. Hipotireoza (smanjena
funkcija Stitaste zlezde) je stanje sa smanjenim
nivoom FT4 §to moZe ukazivati na neaktivnu
Stitastu zlezdu. Simptomi su povecanje telesne
tezine, umor, slaba cirkulacija, ose¢aj hladnoce,
usporen rad srca, suvu kozu itd. Autoimuni po-
remecaj Stitaste zlezde se mogu pratiti preko
ovog hormona poput Hasimoto tireoiditisa (koji
dovodi do hipotireoze) ili Gravesove bolesti
(koja dovodi do hipertireoze) [14].

FT4 analiza se Cesto sprovodi kod procene
opsteg zdravlja Stitaste zlezde kao Sto je to slu-
¢aj u nasem istrazivanju, a Sto su sproveli i drugi
autori [15].

U Evropi ima mnogo slucajeva neprepoznate
snizene funkcije Stitaste zlezde [16].

Zato treba posebno obratiti paznju na supkli-
nicke manifestacije oboljenja Stitaste Zlezde na
koje su ukazivali i drugi autori [17, 18, 19, 20].

Zaklju€ak

Ovo istrazivanje koje je bilo sasvim dobro-
voljno je ukazalo je da ima viSe pacijenata sa
poremecajima u strukturi Stitaste zlezde nego
onih sa urednim nalazom.

Treba ukazivati na Sto raniju kontrolu UZ §ti-
taste zlezde, dostupnog u domovima zdravlja.

U buducénosti se moze ispitati i komorbiditet
ovih ispitanika i u svetlu tih podataka tumaciti
rezultate. Supklini¢ke forme hipotireoidizma
mogu proc¢i neopazeno; zato posebno treba po-
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vesti racuna o svim simptomima kod pacijenta.
Nalaz hormona moze pomoc¢i u rasvetljavanju
ovih problema.

Potrebno je kroz oblike edukacije upotpuniti
znanja izabranog lekara iz oblasti oboljenja $ti-
taste zlezde 1 ohrabtiti ih na aktivnije ucesce u
tretmanu svojih pacijenata.
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SAZETAK

Kontrastna mamografija predstavlja slikovnu rendge-
noloSku endografsku dijagnosticCku metodu pregleda
dojke uz pomo¢ jodnog kontrastnog sredstva (JKS) apli-
kovanog intravenskim (iv.) putem. Izvodi se na isti nacin
kao i standardna mamografija, samo $to se iv. putem apli-
kuje JKS. Kontrastna mamografija se primenjuje u cilju
procene i detekcije poznatih i suspektnih lezija na dojci
kao dodatak mamografiji sa ultrazvukom ili bez ultrazvu-
ka, ili kao alternativa oslikavanju magnetnom rezonanci-
jom, kada je magnetna rezonancija kontraindikovana ili
nedostupna. BIRADS klasifikacija olak$ava tumacenje
nalaza kontrastne mamografije. U literaturi se sre¢e pod
sinonimima: kontrastno pojaana mamografija, intraven-
ska mamografija (IVM), engleski: Contrast-enhanced
mammaography (CEM).

Kljuéne reéi: kontrastna mamografija, jodno kontra-
stno sredstvo

Uvod

Kontrastna mamografija predstavlja slikovnu
rendgenolosku endografsku dijagnosticku meto-
du pregleda dojke uz pomo¢ jodnog kontrastnog
sredstva (JKS) aplikovanog intravenskim (iv)
putem. Izvodi se na isti nacin kao i standardna
mamografija, samo S§to se iv putem aplikuje
JKS. Dakle, jednim pregledom objedinjuju se
nativna 1 kontrastna mamografija. Kontrastna
mamografija bazira na ¢injenici da tumor tokom
rasta razvijaja svoju prokrvljenost, koja dopri-
nosi da se tumor preboji JKS. Intravenski apli-
kovano JKS pojacava kontrast tumorske lezije u
odnosu na okolno tkivo dojke.

Adresa autora: Prof. dr sc. Rade R. Babi¢, radiolog,
Univerzitetski klini¢ki centar, Centar za radiologiju, Ni$, Srbija. E-
mail: gordanasb@mts.rs i radebabic23@gmail.com

SUMMARY

Contrast mammography is an image roentgenological
endographic diagnostic method of breast examination
with the help of iodine contrast medium (JKS) applied in-
travenously (iv). It is performed in the same way as stan-
dard mammography, except that JKS is applied through
the iv route. Contrast mammography is used to evaluate
and detect known and suspected breast lesions as an ad-
dition to mammography with or without ultrasound, or as
an alternative to magnetic resonance imaging, when ma-
gnetic resonance is contraindicated or unavailable. The
BIRADS classification facilitates the interpretation of con-
trast mammography findings. In the literature, it is found
under synonyms: contrast-enhanced mammography, in-
travenous mammography (IVM), English: Contrast-en-
hanced mammography (CEM).

Key word: contrast mammography, iodine contrast
medium

Sinonimi: kontrastno pojacana mamografija,
kontrastna spektralna mamografija, intravenska
mamografija (IVM) (engleski: Contrast-enhan-
ced mammography-CEM).

BIRADS klasifikacija olakSava tumacenje
nalaza kontrastne mamografije [1-12].

Za izvodenje kontrastne mamografije neop-
hodna je primena JKS. U primeni je rendgensko
mamografsko hidrosolubilno nejonsko jodno
kontrastno sredstvo jopromid u koncentraciji od
300 1 370 mg /ml joda, koje se u prometu nalazi
pod imenom Ultravist 300® 1 370® (Bayer).

Intravenska injekcija jodnog kontrasta za ma-

mografiju zahteva slicne mere opreza koje se
preduzimaju kod drugih endografskih pregleda

[4].
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Za odraslu osobu kod kontrastne mamografi-
je doza Ultravist-a® iznosi 1,5 ml/kg telesne te-
Zine.

Kontrastno sredstvo se aplikuje iv. putem
preko plasirane i fiksirane braunile ru¢no u vidu
bolusa ili putem injektora, po mogucnosti putem
automatskog injektora.

Vreme pregleda je kratko, sveukupno oko 10
minuta.

Nakon dva minuta od davanja iv injekcije
JKS, bolesnica se dovodi do mamografskog
aparata, postavlja i pozicionira kao za standar-
dnu nativhu mamografiju. U kojih 10 minuta,
¢ine se uobicajeni kraniokaudalni (CC) i medio-
lateralni kosi (MLO) mamogrami obe dojke (pri
¢emu je svaki mamogram sastavljen od nisko- i
visoko energetskog mamograma). Kombinaci-
jom ova dva mamograma softverskim putem
omogucava se dobijanje novog kontrastnog ma-
mograma na kojem se lako uocava prisustvo
kontrasta.

Tokom kontrastne mamografije, tokom jedne
iste kompresije, potrebna su nam dve ekspozici-
je po projekciji. Dakle, svaka ekspozicja sa dru-
gacijom energijom x-zraka, a to je tehni¢ki mo-
guce uz primenu digitalnih mamografskih jedi-
nica. Ovo poslednje rezultuje niskoenergetskim
mamogramom ($to je identi¢no nativnom ma-
mogramu), i visokoenergetskim mamogramom
(koji raspolaze informacijama o distribuciji JKS
u dojkama).

Ovakvo koriS¢enje razli¢itih energija x-zraka
je nazvana spektralna mamografija.

Kontrastna mamografija pokazuje visoku di-
jagnosticku efektivnost 1 senzitivnost u otkriva-
nju karcinoma dojke. Izmedu ostalog, kontra-
stna mamografija pokazuje sli¢nost u efektivno-
sti 1 senzitivnosti tumora dojke u poredenju sa
magnetnom rezonancom dojke (MRD), uz
manje procenat lazno pozitivnih rezultata. Zato,
primena kontrastne mamografije zahteva sve
vecu primenu u svakodnevnom radu, od poten-
cijalne primene u skriningu kod Zena sa gustim
tkivom dojke do odredivanja stadijuma maligni-
teta dojke. Ovo poslednje ¢injenice ukazuju na
dobro poznavanje ove metode pregleda dojke 1
njenu svakodnevnu implementaciju.

jul-septembar/2025.

Kontrastna mamografija se primenjuje u cilju
procene i detekcije poznatih i suspektnih lezija
na dojci kao dodatak mamografiji sa ultrazvu-
kom ili bez ultrazvuka, ili kao alternativa oslika-
vanju magnetnom rezonancijom, kada je ma-
gnetna rezonancija kontraindikovana ili nedo-
stupna.

Klini¢ka vrednost kontrastne mamografije se
ogleda u Cinjenici da sluzi kao alat pracenju 1
pojaSnjavanju klinickih sumnjivih i nejasnih na-
laza nakon mamografskih pregleda, u prethirur-
Skoj proceni i odredivanju stadijuma raka dojke,
kada je magnetna rezonanca kontraindikovana 1
nedostupna.

Bolesnice kod kojih nalazimo vidljive mase,
mikrokalcifikacije, asimetriju ili arhitektonska
izoblicenja mogu imati koristi od dodatnog
rendgengrafiranja kontrastnom mamografijom.

Kontrastna mamografija ima potencijal da
potvrdi ili iskljuci leziju, ili da otkrije dodatne
lezije sa visokom specifi¢noscu.

Kontrastna mamografija u prethirur§koj pro-
ceni 1 odredivanju stadijuma raka dojke pre
svake operacije klju¢no i jasno otkriva razume-
vanje obima i mesta lezije u dojci.

Kontrastna mamografija pokazuje bolju pro-
cenu opsega bolesti u uporedivanju sa standard-
nom nativnom mamografijom, sliénu tacnost
kao 1 magnetna rezonancija dojke u prethiruskoj
proceni 1 odredivanju stadijuma bolesti kod bo-
lesnica sa rakom dojki, visoku ¢itljivost i izme-
nu hirurskog plana u gotovo 20% bolesnica.

Kontrastna mamografija moze biti alternativa
oslikavanju magnetnom rezonancijom kod Zena
sa sr€anim pejsmejkerima, metalnim implantati-
ma, klaustrofobijom, ili kada je magnetna rezo-
nancija dojke nedostupna.

Medutim, kada je re¢ o zracenju kod kontra-
stne mamografije, moze se re¢i da u zavisnosti
od strukture 1 debljine tkiva dojke, kontrastna
mamografija uzrokuje povecanje doze zracenja
od oko 20%, ali (i tada) oba snimka 1 dalje nose
dozu zrafenja koja je manja od preporucene [6,
7].

Doza zracenja zavisi od gustoce dojke 1 vrste
uredaja za mamografiju.
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Ukupna doza zracenja kod kontrastne mamo-
grafije manja je od granice definisane meduna-
rodnim smernicama za mamografiju (ispod 3
mQGy).

Zakljucak

Kontrastna mamografija predstavlja slikovnu
rendgenolosku endografsku dijagnosticku meto-
du pregleda dojke uz pomo¢ jodnog kontrastnog
sredstva (JKS) aplikovanog intravenskim (iv.)
putem. Izvodi se na isti nacin kao 1 standardna

mamografija, samo S§to se iv. putem aplikuje
JKS.

Jednim pregledom objedinjena je nativna i
kontrastna mamografija.

Kontrastna mamografija bazira na ¢injenici
da tumor tokom rasta razvija svoju prokrvlje-
nost, koja doprinosi da se tumor preboji JKS.
Intravenski aplikovano JKS pojacava kontrast
tumorske lezije u odnosu na okolno tkivo dojke.

Kontrastna mamografija ima potencijal da
potvrdi ili iskljuci leziju, ili da otkrije dodatne
lezije sa visokom specifi¢noscu.

Klinic¢ka vrednost kontrastne mamografije se
ogleda u cCinjenici da sluzi kao alat pracenju i
pojasnjavanju klini¢kih sumnjivih i nejasnih na-
laza nakon mamografskih pregleda, u prethirur-
Skoj proceni i odredivanju stadijuma raka dojke,
kada je magnetna rezonanca kontraindikovana 1
nedostupna.

BIRADS Kklasifikacija olakSava tumacenje
nalaza kontrastne mamografije.
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UTICAJ GOJAZNOSTI NA KRVNI PRITISAK

Slavisa Pordevi¢', Dejan Bogdanovic¢', Jelena Miljkovi¢', Biljana Ili¢ Dimitrijevic?
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SAZETAK

Epidemija gojaznosti je Sirom sveta u stalnom pora-
stu,pa se gojaznost svrstava medu vodece bolestisavre-
mene civilizacije. Svako povecanje telesne tezine za 10 %
i viSe od idealne oznaCava se kao gojaznost. Povecanje
telesne mase za 10 kg dovodi do viSih nivoa sistolnog kr-
vnog pritiska u proseku za 4,5 mmHg. Osim Sto spada u
glavne faktore rizika za nastanak Siroke lepeze kardiova-
skularnih oboljenja, ona deluje i indirektno, uzrokujucii
druge bolesti. Pri tome se 70% novootkrivenih sluCajeva
sa esencijalnom hipertenzijom povezuje sa viskom tele-
sne mase. Gojaznost povecava verovatno¢u pojave raz-
nih oboljenja, narocito sréanih oboljenja, dijabetesa tipa 2,
opstruktivne apneje tokom sna, odredenih vrsta raka, ar-
troze i astme. Gojaznost se pored puSenja, dislipidemije,
dijabetesa, fiziCke neaktivnosti, starosti preko 60 godina i
dr. ubraja u glavne faktore rizika u razvoju arterijske hi-
pertenzije.

Klju€ne reci: gojaznost, faktori rizika, krvni pritisak

Uvod

Gojaznost (lat.obesitas) je hroni¢na bolest,
patolosko stanje 1 sindrom koji se ispoljava pre-
komernim nakupljanjem masti u organizmu i
povecanje telesne tezine. Na osnovu podataka
The Framingham Heart Study prevalenca hiper-
tenzija medu gojaznim osobama iznosi oko
50%.

Svetska zdravstvena organizacija (SZO) ob-
javila je svoj prvi izvestaj o razaraju¢em global-
nom uticaju viskog krvnog pritiska. Hipertenzija
pogada jednu od tri odrasle osobe. Broj ljudi sa
hipertenzijom (krvni pritisak od 140/90 mmHg
ili visi) udvostrucio se izmedu 1990. 1 2019. go-
dine, sa 650 miliona na 1,3 milijarde [1].

Veliki broj studija ukazuje na porast stopa
morbiditeta i mortaliteta od kardiovaskularnih

Adresa autora: Dr LjubiSa Dordevié, lekar, Dom zdravlja
Lebane, Sluzba za zdravstvenu zastitu odralog stanovnistva,
Lebane; Srbija. E-mail: slavisa.dr.djordjevic@gmail.com

SUMMARY

The obesity epidemic is constantly increasing all over
the world, so obesity ranks among the leading diseases of
modern civilization. Any increase in body weight by 10
%more than ideal is marked as obesity. An increase in
body weight by 10 kg (22.046 Ib) leadsto higher levels of
systolic blood pressure by an average of 4,5 mmHg. Apart
from being one of the main risks factors for a wide rang of
cardiovascular diseases, it also acts indirectly, causing
other illness. According to this 70 % of newly discovered
cases with essential hypertension are associated with ex-
cess body weight. Obesity increases the possibilityof va-
rious diseases, especially theat diseases, type 2 diabetes,
obstructive sleep apnea, certain type of cancer, arthrosis
and asthma. Along with smoking, dyslipidemia, diabetes,
physical inactivity, age over 60, obesity is one of the lea-
ding risk factors in the development of arterial hyperten-
sion.

Key words: obesity, risk factors, blood pressure

bolesti ve¢ od nivoa 115/75 mmHg, pri ¢emu
svako povecanje krvnog pritiska za 20/10
mmHg duplira taj rizik [2].

PoviSeni krvni pritisak kod gojaznih osoba
nastaje zbog povecanja vaskularnog prostora tj.
novostvorenih krvnih sudova u masnom tkivu
Sto dovodi ido znacajno veceg udarnog volume-
na srca .Medutim, hipertenzija ovde ne nastaje
sama po sebi, jer bi u tom slucaju sve gojazne
osobe imale visok krvni pritisak. Mehanizam
pomocu kojih gojaznost indukuje hipertenziju
su multifaktorijelni 1 kompleksni. Neki od naj-
znacajnijih patofizioloskih zbivanja su poveca-
na reapsorcija soli, povecanje ekstracelularne
te¢nosti ,promene u natriurezi [3].

Postoje dva osnovna tipa gojaznosti: visce-
ralna (centralna, abdominalna, muska) androi-
dni ili (oblik jabuke) tip gojaznosti i ginoidna
(gojaznost donjeg dela tela, periferna, zenska) ili
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gojaznost tipa kruske [4]. Odlucujucu uloguna-
Stetnost po zdravlje ima centralni tip gojaznosti.
Zato pri utvrdivanju gojaznosti treba meriti
obim struka i ukoliko je on preko 88 cm kod
zena ili preko 102 cm kod muskaraca govori se
o centralnoj gojaznosti [4]. Centralni tip gojaz-
nosti koji prac¢en insulinskom rezistencijom do-
vodi do niza metabolickih procesa i poremecaja,
povecavajuci time rizik od nastanka kardiova-
skularnih oboljenja. Izmedu ostalog hiperinsuli-
nemija aktivira osovinu renin-angiotenzin-aldo-
steron koji dovodi do povecanja perifernog ot-
pora i hipervolemije, Sto rezultuje arterijskom
hipertenzijom [5, 6].

Hiperinsulinemija povecava tubulsku reap-
sorciju natrijuma u bubrezima, stimuliSe simpa-
ticki nervni sistem, povecava lucenje katehola-
mina 1 remeti transmembranski transport jona,
¢ime dovodi do porasta intracelularnog kalciju-
ma. Kateholamini, i to posebno norepinefrin,
imaju snazno vazokonstriktorno dejstvo na peri-
feriji, naroCito u misi¢ima, $to zajedno sa ubrza-
nim procesima ateroskleroze vodi ka smanjiva-
nju volumena samih krvnih sudova i povecanju
perifernog otpora. Dokazi za ovo leze u ¢injeni-
ci da su kod gojaznih osoba pronadeni znacajno
veci nivoi 1 renina i norepinefrina. Dokazano je
da promena stila zivota i dijeta sa redukcijom
soli, bogata vocem 1 dijetnim vlaknima a siro-
masna zasi¢enim mastima, dovode do znacajne
redukcije vaskularnog rizika. Pri tome se pulsni
pritisak pojavljuje kao jak prediktor tog rizika I
Cesto oznacava markerom ateroskleroze [5, 6].
Takode su 1 rezultati pomenute Framinghamske
studije ukazali na visoku linearnu relaciju izme-
du hipertenzije, povecane telesne mase 1 nastan-
ka koronarne smrti. Ovaj rizik znacajno raste
kod zena ¢iji je IMT>25, a kod muskaraca>26,5
kg/m2 [7]. Istovremeno veliki broj studija je po-
kazao da redukcija telesne mase dovodi kako do
snizenja krvnog pritiska tako i1 nivoa lipida,
bolje regulacije glikemije, otklanjanja simptoma
depresije 1 anksioznosti tj. povezanosti sa psiho-
patologijom jedenja. Prosecan gubitak na tele-
snoj masi od 6,5% smanjuje arterijski pritisak za
11,1/5,8 mmHg, nivo triglicerida za 94 mg/L,
glukoze za 17 mg/L 1 ukupnog holesterola za 37
mg/L [8, 9].

jul-septembar/2025.

Osobe se smatraju gojaznim kada njihov in-
deks telesne mase (engleski: body mass index,
BMI), mera koja se dobija kada se telesna masa
osobe u kilogramima podeli kvadratom visine te
osobe u metrima, prekoraci 30 kg/m®.

BMI(kg/m?)s Stanje uhranjenosti

<20 Nedovoljna uhranjenost
20-24.,9 Normalna uhranjenost
25-29.,9 I stepen gojaznosti
30-39,9 I stepen gojaznosti
>40 111 stepen gojaznosti

Cilj

Najvazniji ciljevi kod veéine istrazivanja o
uticaju gojaznosti na krvni pritisak u bolesnika
sa visSkom telesne mase su sledeéi:

- Prikaz uticaja vrednosti indeksa mase tela,
holesterolemije, trigliceremije 1 glikemije
kod predgojaznih i gojaznih hipertenzicara.

- Prikaz uticaja pola i godina Zivota na zastu-
pljenost I karakteristike arterijske hipertenzi-
je.

Metod

Istrazivanje i rad o uticaju gojaznosti na krvni
pritisak zasnovan je na osnovu sprovedene
“Studije otklanjanja i supresije gojaznosti” na
krvni pritisak, kod bolesnika sa viskom telesne
mase. Studija je sprovedena (2003-2004) na te-
ritoriji opStine Lebane u trajanju od 6 meseci.
Studijom je obuhvaceno 61 bolesnik oba pola,
starosti 25-64 godina, kod kojih je na prvom
pregledu nadeno povecanje telesne mase tj.
IMT>26 kg/m’.

Rezultati

Rezultati tokom interventne “Studije otkla-
njanja i supresije gojaznosti” na krvni pritisak
pokazuju da je od 61 bolesnika oba pola 44
(72,13 %) bilo zena. Prosecna starost iznosila je
49,7 + -9,2 godina, s tim da su Zene nesto stari-
je zivotne dobi od muskaraca (50,8+-8,4 prema
46,7+-10,7). Od ukupnog broja predgojaznih i
gojaznih bolesnika 63,93% ve¢ boluje od povi-
Senog krvnog pritiska. Posebno je zastupljenost
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ovog komorbiteta izrazena kod Zena (75,50%
prema 35,29%). NajviSe zastupljena je sistolno-
dijastolna (42,26%) a zatim slede izolovana si-
stolna (16,39%) 1 izolovana dijastolna hiperten-
zija (1,64%).Vise od polovine Zena boluje od
kombinovane sistolne-dijastolne hipertenzije
(52,27%) dok muskarci pokazuju podjednaku
zastupljenost te izolovane sistolne hipertenzije
(po 17,65%). Sa godinama Zivota dolazi do po-
stepenog povecanja ucestalosti sistolne i dija-
stolne hipertenzije tako da je ona najveca kod
osoba starosti 55-64 godina. Najveci broj osoba
sa viSkom telesne mase imao je sistolni krvni
pritisak >160 mmHg (40,98%). Zastupljenost
osoba sa viskom telesne mase imao je dijastolni
krvni pritisak>91 mmHg (31,15%).

Diskusija

Gojaznost se pored puSenja, dislipidemije,
dijabetesa, fizicke neaktivnosti, starosti preko
60 godina 1 dr. ubraja u glavne faktore rizika u
razvoju arterijske hipertenzije [5, 6]. Pri tome
povecanje telesne mase za 10 kg dovodi do
viska novoa sistolnog krvnog pritiska u proseku
za 4,5 mmHg [3]. S druge strane povecanje kr-
vnog pritiska za 20/10 mmHg duplira rizik za
porast stopa morbiditeta 1 mortaliteta od kardio-
vaskularnih bolesti [2]. Takode je dokazano da
promena stila Zivota 1 dijeta sa redukcijom soli,
bogata vo¢em i dijetnim vlaknima a siromaSna
zasi¢enim mastima, dovode do znacajne reduk-
cije vaskularnog rizika [5, 6]. Veliki broj studija
je pokazao da redukcija telesne mase dovodi
kako do sniZenja krvnog pritiska tako i nivoa li-
pida, bolje regulacije glikemije, otklanjanja
simptoma depresije 1 anksioznosti [8, 9].
NajviSe je zastupljena sistolno-dijastolna
(42,62%), a zatim izolovana sistolna (16,39%) 1
izolovana dijastolna hipertenzija (1,64%). Vise
od polovine Zena boluje od kombinovane sistol-
no-dijastolne hipertenzije (52,27%) dok mu-
Skarci pokazuju podjednaku zastupljenost te 1
izolovano sistolne hipertenzije (pol7,65%).
Posle primenjenih dijetskih mera 1 poboljSanjem
aktivnosti prvenstveno s ciljem smanjivanja i ot-
klanjanja gojaznosti kao oboljenja 1 faktora rizi-
ka, doslo je do signifikantne redukcije broja bo-
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lesnika sa povisenim vrednostima krvnog priti-
ska S§to su rezultati koji se poklapaju sa objavlje-
nim svetskim studijama [5, 7]. Dokazano je da
sa godinama zivota dolazi do postepenog pove-
¢anja ucestalosti sistolne i dijastolne hipertenzi-
je tako da je ona najveca kod osoba starosti 55-
64 godina. Uticaj starosti na prosecne vrednosti
krvnog pritiska je o¢igledan samo kod sistolnog
krvnog pritiska, Sto verovatno ukazuje na ¢vrséu
korelaciju gojaznosti i povisene dijastolne tenzi-
je.

Zaklju¢ak

Arterijska hipertenzija je znacajan problem
osoba sa viSkom telesne mase s obzirom na to da
gotovo dve tre¢ine njih ve¢ boluje od ovog ko-
morbiteta gojaznosti. Ovo ukazuje na visoku ko-
relaciju izmedu ova dva oboljenja. PoviSeni
krvni pritisak je signifikantno viSe zastupljen
kod predgojaznih 1 gojaznih Zena §to je posledi-
ca ¢injenice da je kod njih 1 prekomerena telesna
masa znacajniji problem u odnosu na muskarce.
Sa godinama Zivota dolazi do postepenog pove-
¢anja ucestalosti sistolne 1 dijastolne hipertenzi-
je kao 1 prosecnih vrednosti sistolnog krvnog
pritiska .Kod osoba sa viskom telesne mase naj-
visa je zastupljenost kombinovane sistolno-dija-
stolne hipertenzije. Vise od dve tre¢ine osoba sa
viSkom telesne mase je imalo sistolni krvni pri-
tisak >140 mmHg. Polovina predgojaznih 1 go-
jaznih osoba je imalo dijastolni krvni pritisak
>91 mmHg.
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UPUTSTVO AUTORIMA

Definicija Casopisa

APOLLINEM MEDICUM ET AESCULAPIUM je
Casopis Okruzne podruznice SLD u Leskovcu. Ob-
javljuje originalne radove iz svih grana medicine,
pregledne radove po pozivu, prethodna saopstenja,
aktuelne teme, struéne radove, prikaze sluajeva,
edukacione radove, radove iz istorije medicine i zd-
ravstva, bioetike i sa kongresa i sastanaka odrzanih
u zemlji i inostranstvu, preglede stru¢ne literature,
pisma glavnom uredniku i sve informacije od znacaja
za razvoj medicine i zdravstva. Radovi i apstrakti sa
struénih sastanaka, simpozijuma i kongresa publiku-
ju se kao suplementum.

Priprema rada

Radovi moraju biti napisani prema uputstvu. Pre-
dsednik i Uredivacki odbor odreduju recenzente iz
Redakcijskog odbora za relevantnu oblast.

Radovi od 2023. godine Stampace se na srpskom
i engleskom jeziku. Engleska verzija mora da bude
lektorisana. Nekoristiti za prevod Google translate.

O izboru radova za Stampanje odlucuje glavni
urednik, na osnovu predloga Uredivackog odbora.

Radovi se razmatraju pod uslovom da se pod-
nose samo ovom ¢asopisu, da do tada nisu bili Stam-
pani, ili u isto vreme podneti za Stampanje drugom
Casopisu. Moze se Stampati kompletan rad koji sledi
ranije objavljene rezultate u vidu apstrakta u drugom
Casopisu.

Za ispravnost i verodostojnost podataka i rezulta-
ta odgovaraju iskljugivo autori. Stampanje rada ne
znadi da glavni i odgovorni urednik, Uredivacki odbor
i Redakcijski odbor prihvataju, potvrduju i odgovara-
ju za rezultate i zakljuCke prikazane u radu.

Tekst rada ukucati u Microsoft Wordu latinicom,
sa dvostrukim proredom, fontom Times New Roman
i veliCinom slova 12 tacaka. Sve margine podesiti na
25 mm, veli€inu stranice na format A4, a tekst kucati
s levim poravnanjem i uvlatenjem svakog pasusa za
10 mm, bez deljenja reci. Posle svakog znaka inter-
punkcije staviti samo jedan prazan karak- ter. Ako se
u tekstu koriste specijalni znaci (simboli), koristiti font
Symbol. Podaci o koris¢enoj literaturi u tekstu ozna-
Cavaju se arapskim brojevima u uglastim zagradama
- npr. [1, 2], i to onim redosledom kojim se pojavljuju
u tekstu. Stranice numerisati redom u okviru donje
margine, pocev od naslovne strane.

Za nazive lekova Kkoristiti iskljuCivo generic¢ka
imena. Uredaji (aparati) se oznacavaju fabrickim na-
zivima, a ime i mesto proizvodaca treba navesti u
oblim zagradama. Ukoliko se u tekstu koriste oznake
koje su spoj slova i brojeva, precizno napisati broj
koji se javlja kao eksponent ili kao indeks (npr. 99Tc,
IL-6, 02, B12, CD8).

Ukoliko je rad deo magistarske teze, doktorske
disertacije, ili je uraden u okviru nau¢nog projekta, to
treba posebno naznaditi u napomeni na kraju teksta.
Takode, ukoliko je rad prethodno saopSten na ne-
kom struénom sastanku, navesti zvani¢an naziv sku-
pa, mesto i vreme odrzavanja.

Rukopis rada dostaviti u elektronskoj formi na
imejl Okruzne podruznice SLD-a Leskovac: podruz-
nica.sldle@gmail.com

Stranice se obeleZavaju brojevima, pocev od na-
slovne strane. Grafikoni, tabele i fotografije se daju
na posebnom listu sa naslovom i fusnotom, kao i leg-
ende za ilustracije.

Svaka rukopisna komponenta rada mora poceti
sa novom stranicom sledeéim redosledom: naslovna
strana, sazetak i kljuéne reci, tekst, zahvalnice, ref-
erence, tabele i legende za ilustracije.

Naslovna strana. Na posebnoj, prvoj stranici ru-
kopisa treba navesti sledece: naslov rada bez skra-
¢enica; puna imena i prezimena autora (bez titula)
indeksirana brojevima; zvani¢an naziv ustanova u
kojima autori rade, mesto i drzavu. U sloZenim orga-
nizacijama navodi se ukupna hijerarhija (npr. Univer-
zitetski klini¢ki centar Ni$, Klinika za ortopediju, Ni§,
Srbija; OpSta bolnica Leskovac, Sluzba za internu
medicinu sa dermatovenerologijom, Odeljenje za
kardiovaskularne bolesti, Leskovac, Srbija); na dnu
stranice navesti ime i prezime, adresu za kontakt,
broj telefona i imejl adresu autora zaduZenog za
korespondenciju.

Autorstvo. Sve osobe koje su navedene kao
autori rada treba da se kvalifikuju za autorstvo. Svaki
autor treba da je ucCestvovao dovoljno u radu na
rukopisu kako bi mogao da preuzme odgovornost za
celokupan tekst i rezultate iznesene u radu. Autorst-
VO se zasniva samo na: bithom doprinosu koncepci-
ji rada, dobijanju rezultata ili analizi i tumacenju re-
zultata; planiranju rukopisa ili njegovoj kritickoj reviz-
iji od znatnog intelektualnog znaéaja; u zavrSnom
doterivanju verzije rukopisa koji se priprema za
Stampanje.

Sazetak. Uz originalni rad na posebnoj stranici
treba priloZiti kratak sadrzaj rada obima 100-250 re-
¢i. Za originalne radove kratak sadrzaj treba da ima
sledecu strukturu: Uvod, Cilj rada, Metode rada, Re-
zultati, Zaklju€ak; svaki od navedenih segmenata pi-
sati kao poseban pasus. Navesti najvaznije rezultate
(numeriCke vrednosti) statistiCcke analize i nivo zna-
Cajnosti. Za prikaze bolesnika kratak sadrzaj treba
da ima sledece: Uvod, Prikaz bolesnika i Zakljucak.

Kljuéne re€i. Ispod sazetka navesti kljuéne redi
(od tri do Sest).

Prevod sazetka na engleski jezik. Na posebnoj
stranici priloZiti naslov rada na engleskom jeziku, pu-




na imena i prezimena autora (bez titula) indeksirana
brojevima, zvani€an naziv ustanova na engleskom
jeziku, mesto i drzavu. Na sledecoj posebnoj strani-
ci priloziti sazetak na engleskom jeziku (Summary)
sa kljuénim re¢ima (Keywords).

Struktura rada. Svi podnaslovi se piSu velikim
slovima i boldovano. Originalni rad treba da ima sle-
dece podnaslove: Uvod, Cilj rada, Metode rada, Re-
zultati, Diskusija, Zaklju€ak, Literatura. Prikaz boles-
nika ¢ine: Uvod, Prikaz bolesnika, Diskusija, Litera-
tura. Ne treba koristiti imena bolesnika ili inicijale,
brojeve istorije bolesti, narocito u ilustracijama.

Uvod. Sadrzi cilj rada, jasno definisan problem
koji se istrazuje. Citirati reference iz relevantne obla-
sti, bez Sireg prikaza radova i podataka sa zakljuc-
cima koji su objavljeni.

Metode: Opisati selekciju opservacionog ili ek-
sperimentalnog materijala (bolesnici ili laboratorijske
zivotinje, obuhvatajuéi kontrolne grupe). Dati metode
rada, aparate (tip, proizvodac i adresa) i postupak
dobijanja rezultata, Sto dozvoljava drugim autorima
da ih ponove. Navesti reference za koriS¢ene meto-
de istrazivanja, kao i statisticke metode analize. Pre-
cizno navesti sve lekove i hemijske agense koji su
upotrebljavani, generiCki naziv(i), doza(e) i nacini da-
vanja. Ne treba koristiti imena bolesnika, inicijale, niti
broj u bolni¢kim protokolima.

Statistika: Opisati statisticke metode obrade po-
dataka za ocenu rezultata rada i njihovu verifikaciju,
upotrebljena dizajn metoda. Ne duplirati podatke u
grafikonima i tabelama, izbegavati neadekvatnu
upotrebu statisti¢kih termina.

Rezultati: Prikazati rezultate u logi€nom raspore-
du u tekstu, tabelama i ilustracijama. Ne ponavljati
podatke iz tabela i ilustracija, rezimirati samo znacaj-
ne rezultate. Rezultate merenja iskazati u Sl jedini-
cama.

Diskusija: Naglasiti nove i znacajne aspekte
istrazivanja, kao i zakljucke Sto slede iz njih. Ne pon-
avljati i podrobno opisivati podatke, ili drugi materijal,
8to su dati u uvodu ili u rezultatima rada. Ukljugiti
znacaj uocenih rezultata, njihova ogranienja i od-
nos prema zapazanjima i istrazivanjima drugih rele-
vantnih autora. Izbegavati navodenje rezultata rada
koji su u toku i nisu kompletirani. Nove hipoteze tre-
ba navesti samo kada proisti€u iz rezultata istraziva-
nja. Preporuke su dozvoljene samo ako imaju osno-
va iz rezultata rada.

Zahvalnica. Navesti sve one koji su doprineli st-
varanju rada, a ne ispunjavaju merila za autorstvo,

kao Sto su osobe koje obezbeduju tehni¢ku pomoc,
pomo¢ u pisanju rada ili rukovode odeljenjem koje
obezbeduje opStu podrsku. Finansijska i materijalna
pomo¢, u obliku sponzorstva, stipendija, poklona,
opreme, lekova i drugo, treba takode da bude nave-
dena.

Literatura. Reference numerisati rednim arap-
skim brojevima prema redosledu navodenja u tek-
stu. Broj referenci ne bi trebalo da bude veci od 30,
osim u pregledu literature, u kojem je dozvoljeno da
ih bude do 50. Vecina citiranih nau¢nih ¢lanaka ne
treba da bude starija od pet godina. Izbegavati kori$-
¢enje apstrakta kao reference, a apstrakte starije od
dve godine ne citirati. Reference Clanaka koji su
prihvaceni za Stampu treba oznaciti kao "u Stampi"
(in press) i priloziti dokaz o prihvatanju rada.

Reference se citiraju prema Vankuverskom stilu
(uniformisanim zahtevima za rukopise koji se preda-
ju biomedicinskim Casopisima), koji je uspostavio
Medunarodni komitet urednika medicinskih ¢asopisa
(http://www.icmje.org), €iji format koriste U.S. Natio-
nal Library of Medicine i baze nauc¢nih publikacija.
Primere navodenja publikacija (€lanaka, knjiga i dru-
gih monografija, elektronskog, neobjavljenog i dru-
gog objavljenog materijala) mozete pronaci na inter-
net stranici http://www.nlm.nih.gov/bsd/uniform_re-
quirements.html.

Primeri citiranja:

Standardni ¢lanak iz ¢asopisa:

Halpern SD, Ubel PA, Caplan AL. Solid-organ
transplantation in HIV-infected patients. N Engl J
Med. 2002 Jul 25: 347 (4): 284-7.

Organizacija kao autor:

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

Nijedan autor nije dat:

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

Volumen sa suplementom:

Glauser TA. Integrating clinical trial data into clin-
ical practice. Neurology. 2002; 58 (12 Supll 7): S6-
12.

Knjiga:

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

Poglavlje u knijizi:

Meltzer PS, Kalloiniemi A, Trent JM. Chromoso-
me alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human
cancer. New York : McGraw-Hill; 2002. p. 93-113

Disertacija:

Borkowsky NM. Infant sleep and feeding: a tele-
phone survey of Hispanic Americans [dissertation].




Mount Pleasant (MI): Central Michigan University;
2002.

Pocetna stranica/web site:

Eatright.org [Internet], Chicago: Academy of
Nutrition and Dietetics; c2016 [cited 2016 Dec 27].
Available from: https:// www.eatright.org/

Slike i sheme (crtezi). Slike se oznaCavaju ara-
pskim brojevima po redosledu navodenja u tekstu,
sa legendom. Primaju se isklju€ivo originalne foto-
grafije u digitalnom formatu, u rezoluciji od 300 dpi,
veli¢ine 10x15 cm, a zapisane u JPG ili TIFF forma-
tu. Slike dostaviti imejlom. Ako se na fotografiji moze
osoba identifikovati, potrebna je pismena dozvola za
njeno objavljivanje. Ako su ilustracije bilo koje vrste
bile publikovane, potrebna je dozvola autora za nji-
hovu reprodukciju i navesti izvor.

Grafikoni. Grafikoni treba da budu uradeni i
dostavljeni u Excelu, da bi se videle prate¢e vred-
nosti rasporedene po ¢elijama. Iste grafikone linko-
vati i u Wordov dokument, gde se grafikoni oznaca-
vaju arapskim brojevima po redosledu navodenja u
tekstu, sa legendom. Svi podaci na grafikonu kucaju
se u fontu Times New Roman. KoriSéene skraéenice
na grafikonu treba objasniti u legendi ispod grafi-
kona. Svaki grafikon odStampati na posebnom listu
papira i dostaviti po jedan primerak uz svaku kopiju
rada.

Tabele. Tabele se oznaCavaju arapskim brojevi-
ma po redosledu navodenja u tekstu. Tabele raditi is-
kljuivo u Wordu. Koris¢ene skraéenice u tabeli tre-
ba objasniti u legendi ispod tabele. Svaku tabelu od-
Stampati na posebnom listu papira i dostaviti po
jedan primerak uz svaku kopiju rada.

Skraéenice. Koristiti samo kada je neophodno i
to za veoma dugacke nazive hemijskih jedinjenja,
odnosno nazive koji su kao skraéenice ve¢ prepoz-
natljivi (standardne skracenice, kao npr. DNK, sida,
HIV, ATP). Za svaku skracenicu pun termin treba na-
vesti pri prvom navodenju u tekstu, sem ako nije
standardna jedinica mere. Ne Koristiti skracenice u
naslovu. Izbegavati koris¢enje skracenica u kratkom
sadrzaju, ali ako su neophodne, svaku skraéenicu
ponovo objasniti pri prvom navodenju u tekstu.

Decimalni brojevi. U tekstu rada decimalne bro-
jeve pisati sa zapetom. Kad god je to mogucée, broj
zaokruZiti na jednu decimalu.

Jedinice mera. DuZinu, visinu, teZinu i zapremi-
nu izraZzavati u metri¢kim jedinicama (metar -m, kilo-

gram - kg, litar - 1) ili njihovim delovima. Temperaturu
izrazavati u stepenima Celzijusa (°C), koli€inu sup-
stance u molima (mol), a pritisak krvi u milimetrima
Zivinog stuba (mm Hg). Sve rezultate hematoloskih,
klinickih i biohemijskih merenja navoditi u metrickom
sistemu, prema Medunarodnom sistemu jedinica
(Sh.

Obim rukopisa. Celokupni rukopis rada - koji €i-
ne naslovna strana, kratak sadrzaj, tekst rada, spi-
sak literature, svi prilozi, odnosno potpisi za njih i le-
genda (tabele, slike, grafikoni, sheme, crtezi), nas-
lovna strana i sazetak na engleskom jeziku - mora iz-
nositi za originalni rad, saopS$tenje ili rad iz istorije
medicine do 5000 redi, a za prikaz bolesnika, ili edu-
kativni ¢lanak do 3000 re¢i.

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 dru-
gom &asopisu, te izjavu da su rukopis procitali i odo-
brili svi autori koji ispunjavaju merila autorstva. Tako-
de je potrebno dostaviti kopije svih dozvola za: re-
produkovanje prethodno objavljenog materijala,
upotrebu ilustracija i objavljivanje informacija o poz-
natim ljudima ili imenovanje ljudi koji su doprineli iz-
radi rada.

Slanje rukopisa. Rukopis rada i svi prilozi uz rad
mogu se dostaviti preporu¢enom posSiljkom, imejlom
ili licno dolaskom u Urednistvo. Ukoliko se rad Salje
postom ili donosi u Urednistvo, tekst se dostavlja od-
Stampan u dva primerka i narezan na CD (snimljeni
materijal treba da je identi€an onom na papiru).

Rad koji ne ispunjava uslove ovog uputstva ne
moze biti upuéen na recenziju i bi¢e vracen autorima
da ga dopune i isprave. Pridrzavanjem uputstva za
pisanje rada znatno ¢e se skratiti vreme celokupnog
procesa do objavljivanja rada u ¢asopisu, Sto ¢e po-
zitivno uticati na kvalitet i redovnost izlazenja sveza-
ka.

Radove slati na adresu:

Okruzna podruznica SLD Leskovac

Glavni i odgovorni urednik

APOLLINEM MEDICUM ET AESCULAPIUM
Imejl: podruznica.sldle@gmail.com

16000 Leskovac, Rade Koncara 9




LISTA ZA PROVERU I

OPSTA UPUTSTVA

e Word

J latinica

¢ Times New Roman
e 12 pt

* sve margine 2,5 cm

* stranica A4

¢ uvlaéenje pasusa 10 mm

e literatura u tekstu u zagradama [...]

PRVA STRANICA

« Naslov rada bez skracenica

* Punaimena i prezimena autora

e Zvanican naziv ustanova,
mesto, drzava

 Kontakt-adresa, telefon, e-mail

TEKST RADA

Originalan rad (do 5.000 reci):

e Uvod

e Ciljrada

e Metode rada

* Reazultati

* Diskusija

e Zakljuéak

e Literatura (Vankuverski stil)

Prikaz bolesnika (do 3.000 reci):

e Uvod

e  Prikaz bolesnika

e Diskusija

e Literatura (Vankuverski stil)

Saopstenje ili rad iz istorije medicine
(do 5.000 reci)

SAZETAK (100-250 reéi)
Originalan rad:

e Uvod

 Ciljrada

* Metode rada

* Reazultati

e  Zakljucak

*  Kiljuéne reci (3-6)

Prikaz bolesnika:

. Uvod
. Prikaz bolesnika
e  Zakljucéak

*  Kljuéne reci (3-6)

PRILOZI

Tabele (Word):

e Tabela1.

Grafikoni (Excel, link u Word):

e Grafikon 1.

Slike (original, skenirano, 300 dpi)
» Slika 1.

Sheme (CorelDraw)

e Shema1.

Summary (100-250 words)
Original article:
* Introduction

¢  Objective
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