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“Together for Health. Stand with Science”

World Health Day (WHD) 2026, observed on April 7,
highlights the key role of science and international coop-
eration in protecting global health. This year’s WHD
theme, “Together for Health. Stand with Science,” em-
phasizes that evidence-based research, international col-
laboration, and reliable health information form the
strongest foundation for building a safer and healthier
future for all. WHD should also remind us to reflect on
the well-being of healthcare professionals. Osteoarthritis
is a common problem among healthcare workers. More
on this topic can be found in the “Health personnel and
knee osteoarthritis: April as a reminder of a neglected
risk” (p. 203-207).

Svetski dan zdravlja (SDZ) 2026, koji se obelezava
7. aprila, istice kljuénu ulogu nauke i medunarodne
saradnje u zastiti globalnog zdravlja. Tema ovogodis$njeg
SDZ, ,Zajedno za zdravlje. Stanimo wuz nauku,”
naglasava da su rezultati istrazivanja zasnovanih na
dokazima, medunarodna saradnja i pouzdano
informisanje o zdravlju, najsnazniji temelj u izgradnji
bezbednije i zdravije buduénosti za sve. SDZ bi trebalo
da nas podseti i da razmislimo o dobrobiti zdravstvenih
radnika. Osteoartritis je problem mnogih zdravstvenih
radnika. Vise o ovoj temi procitajte u radu ,,Zdravstven:
radnici i osteoartritis Rolena: april kao podsetnik na anemareni
rizik’ (str. 203-207).
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Health personnel and knee osteoarthritis: April as a reminder of

a neglected risk

Zdravstveni radnici i osteoartritis kolena: april kao podsetnik na zanemareni

rizik

Aleksandra Vukomanovié

Military Medical Academy, Clinic for Physical and Rehabilitation Medicine, Belgrade,
Serbia; University of Defence, Faculty of Medicine of the Military Medical Academy,
Belgrade, Serbia

Abstract

Although often viewed as a condition of the general popula-
tion, clinical observations indicate that a substantial propor-
tion of knee-pain consultations due to osteoarthritis involve
healthcare workers, suggesting a potential burden that ex-
ceeds expectations for age-matched adults. Existing research
reports a high incidence of knee symptoms among
healthcare workers, including a 47% prevalence of work-
related knee musculoskeletal disorders in perioperative
nurses. However, these studies focus on symptoms rather
than diagnosed osteoarthritis, leaving the true burden of
structural disease in this population understudied. Occupa-
tional demands such as prolonged standing, extensive walk-
ing, frequent pivoting, kneeling, squatting, and physically in-
tensive patient handling impose ongoing stress that may ac-
celerate joint degeneration. Increasing retirement age further
extends years of exposure, increasing the risk of chronic
musculoskeletal conditions. Despite this, knee osteoarthritis
remains largely absent from occupational health and safety
policies. Low-cost workplace interventions, such as struc-
tured movement breaks, brief strength exetcises, and con-
sistent access to assistive devices, represent promising ap-
proaches, even though current evidence remains limited,
and further research is needed to confirm their preventive
effect. Legislative measures, such as reduced working hours
for older employees, may help mitigate cumulative strain.
Emerging technologies, including robot-assisted patient
handling, show the potential to reduce high-force expo-
sures. Recognizing knee osteoarthritis as a preventable oc-
cupational health issue is essential for protecting the mobili-
ty, well-being, and professional longevity of the healthcare
workforce.

Keywords:

age factors; health personnel; musculoskeletal
diseases; occupational exposure; osteoarthritis, knee;
risk assessment.

Apstrakt

JTako se cesto posmatra kao oboljenje opste populacije, klinicka
zapazanja ukazuju na to da znacajan deo pregleda zbog bola u
kolenu usled osteoartritisa obuhvata upravo zaposlene u
zdravstvu, $to upucuje na moguce optereéenje koje prevazilazi
ocekivani nivo za odrasle osobe istog zivotnog doba. U
postojedim istrazivanjima navodi se visoka ucestalost simptoma
oboljenja  kolena kod zdravstvenih radnika, ukljucujudi
prevalenciju od 47% za misi¢no-skeletne poremecaje kolena
povezanih sa poslom kod petioperativnih medicinskih sestara.
Medutim, ova istrazivanja se bave simptomima, a ne
dijagnostikovanim osteoartritisom, ostavljajuci nedovoljno ispitan
stvarni teret strukturnog oboljenja u toj populaciji. Radne obaveze
koje ukljucuju dugotrajno stajanje, intenzivno hodanje, cesto
okretanje, Kklecanje, cucanje i fizicki zahtevno zbrinjavanje
bolesnika, namecu trajno optereenje koje moze ubrzati
degeneraciju zgloba. Povecanje starosne granice za penzionisanje
dodatno produzava godine izloZenosti, poveéavajuéi rizik od
hroni¢nih misiéno-skeletnih oboljenja. Uprkos tome, osteoartritis
kolena ostaje uglavnom odsutan iz politika zastite na radu.
Intervencije na radnom mestu Ciji troskovi nisu veliki, poput
struktuiranih pauza za kretanje, kratkih vezbi snage i dosledne
upotrebe pomagala, predstavljaju obecavajuce pristupe, iako su
trenutni dokazi ograniceni i potrebna su dalja istrazivanja radi
potvrde njthovog preventivnog efekta. Zakonom regulisane mere,
poput skracenog radnog vremena za statije radnike, mogu
dodatno smanjiti kumulativno optere¢enje. Nova tehnoloska
resenja, ukljucujuéi pomo¢ robota u zbrinjavanju bolesnika,
pokazuju potencijal za smanjenje izlozenosti velikim silama.
Prepoznavanije osteoartritisa kolena kao problema profesionalnog
rizika koji se moze spreciti, kljucno je za ocuvanje pokretljivosti,
dobrobiti i dugoro¢ne radne sposobnosti zdravstvenog kadra.

Kljucne reci:

Zivotno doba, faktor; zdravstveno osoblje; mi§i¢no-
skeletne bolesti; profesionalna izloZenost; osteoartritis,
koleno; rizik, procena.

Correspondence to: Aleksandra Vukomanovié, Military Medical Academy, Clinic for Physical and Rehabilitation Medicine, Crnotravska
17, 11 000 Belgrade, Serbia. E-mail: aleksandravukomanovic@yahoo.com
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Introduction

Knee osteoarthritis (OA) — KOA is rarely acknowledged
as an occupational hazard, yet clinical practice shows that
healthcare workers (HCWs) experience knee problems at rates
that exceed expectations for their age and activity level 5. A
significant proportion of consultations for KOA involve hospi-
tal employees, revealing a burden that remains largely invisi-
ble in discussions about workforce wellbeing. Against this
backdrop, April 7 — traditionally observed as World Health
Day ° — offers a timely opportunity to draw attention to over-
looked occupational risks and to reconsider how health sys-
tems protect the musculoskeletal health of those who care for
others.

The burden of knee osteoarthritis in medical
personnel

KOA is often described as a condition of the general
population 7, typically attributed to aging, obesity, or recrea-
tional overuse 8% Yet, our clinical experience suggests a
different pattern: among thousands of HCWSs, knee pain is a
frequent complaint, and the fact that so many affected indi-
viduals are themselves medical personnel indicates that oc-
cupational exposures may play a more substantial role than
commonly assumed. The most common cause of chronic
knee pain in people in their 50s is OA 1!, and individuals
with early KOA often report broader and more diffuse pain
areas than those with normal knees or progressive disease 2.
Radiographic OA and its individual features are strongly as-
sociated with knee pain, reinforcing the clinical relevance of
structural changes 3. Despite these observations, current re-
search does not yet clarify the true prevalence of KOA across
healthcare settings.

Existing studies on musculoskeletal disorders in HCWs
consistently report high rates of knee symptoms 25, Hospital
nurses experience knee complaints in nearly one quarter of
cases *, and nursing-home staff reports persistent knee pain
even after the introduction of safe resident-handling pro-
grams intended to reduce physical strain °. A systematic re-
view and meta-analysis of perioperative nurses found a 47%
prevalence of work-related knee musculoskeletal disorders,
underscoring the substantial biomechanical demands in sur-
gical environments 6. However, these investigations primari-
ly address pain and symptoms rather than diagnosed OA,
leaving the true burden of structural joint disease in
healthcare personnel largely unexamined. Given the high
physical demands and cumulative joint loading characteristic
of healthcare work, this knowledge gap represents a signifi-
cant and timely concern.

Occupational risk factors in health workers

Occupational physical activity is a modifiable risk fac-
tor for both radiographic and symptomatic KOA " 8, The
physical demands of healthcare work create a unique and po-
tent combination of exposures that accelerate knee joint de-
generation. Long periods of standing during rounds, proce-

dures, and patient care increase compressive forces across
the joint, while extensive walking on hard flooring adds re-
petitive impact. Frequent pivoting and directional changes
introduce rotational stress, and tasks such as kneeling, squat-
ting, and working in low positions are routine in nursing,
physiotherapy, emergency care, and operating rooms. Per-
formed repeatedly over the years, these activities contribute
to cumulative joint loading that accelerates cartilage wear
and increases the likelihood of OA ™,

Patient handling remains one of the most physically
demanding aspects of healthcare work. Lifting, reposition-
ing, and transferring patients often occur under time pres-
sure, with limited staffing or inconsistent access to assistive
devices. Even when equipment is available, workflow con-
straints may discourage its use. These conditions increase the
likelihood of suboptimal mechanics, uneven load distribu-
tion, and sudden high-force movements that strain the knee
joint. Over time, repeated exposures create a biomechanical
environment conducive to joint degeneration.

At the opposite end of the occupational spectrum, ad-
ministrative and diagnostic roles present a different but
equally relevant risk pattern. Prolonged sitting %, low step
counts, and minimal movement variability — conditions also
associated with OA risk 2 — reduce joint nutrition, promote
muscle deconditioning, and impair neuromuscular control.
Whether overloaded or under-moved, the knee joint pays the
price.

Movement behavior in HCWs is paradoxical. Shifts
demand high levels of occupational activity, yet off-hours
are often marked by profound sedentary behavior driven by
fatigue. This imbalance — intense loading without restorative
movement — exacerbates symptoms and undermines long-
term joint health 22 %,

Retirement age and cumulative exposure:
a structural challenge

The increasing retirement age further intensifies the
long-term physical demands placed on HCWSs. According to
the Law on Pension and Disability Insurance of the Republic
of Serbia 2*, retirement conditions have changed substantially
over the past decade. In 2015, women could retire at age 55
with 36 years and 4 months of insurance service, while men
qualified at 55 with 40 years of service. These thresholds
have progressively increased. In 2026, the full retirement age
reaches 64 years for women and 65 for men, with a mini-
mum of 15 years of insurance service. Alternatively, retire-
ment is possible after completing 45 years of insurance ser-
vice, regardless of age, while early retirement requires at
least 40 years of service and a minimum age of 60.

For HCWs, these changes translate into additional years
of cumulative exposure to physically demanding tasks. Pro-
longed exposure to standing, walking, lifting, kneeling, and
performing repetitive patient-handling activities over such
extended working lives substantially increases the risk of
chronic musculoskeletal conditions %, including KOA. The
mismatch between the increasing retirement age and un-
changed physical workload creates a structural vulnerability:

Vukomanovi¢ A. Vojnosanit Pregl 2026; 83(4): 203-207.
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workers are expected to remain fully functional in roles that
impose continuous biomechanical stress well into their
60s %,

Epidemiological evidence shows that women bear a
higher burden of KOA, with incidence peaking in their 50s
and disability burden reaching its highest levels in later dec-
ades . Under Serbia’s current retirement policy, women re-
main in physically demanding roles precisely during years of
the greatest KOA vulnerability, amplifying their occupational
health risk.

This legal context underscores the urgency of recogniz-
ing KOA as an occupational health issue. As working life ex-
tends, cumulative joint load increases, making prevention, ear-
ly detection, and workplace adaptation essential for sustaining
the healthcare workforce.

Why this issue demands attention now

The consequences of KOA extend far beyond individual
discomfort. Pain, reduced mobility, and functional limitations
directly impair work ability, productivity, and career longevi-
ty. In already strained health systems, where staffing shortages
and burnout are widespread, musculoskeletal conditions con-
tribute to absenteeism, presenteeism 2, and premature exit
from the workforce. These outcomes disrupt patient flow, in-
crease the workload for remaining staff, and compromise con-
tinuity of care. Protecting the musculoskeletal health of HCWs
is therefore not only a clinical priority but a strategic require-
ment for maintaining a resilient and sustainable workforce.

Despite the magnitude of the problem, KOA remains
largely absent from occupational health policies and institu-
tional well-being programs. Many hospitals prioritize back in-
juries, needlestick prevention, or psychosocial stress, while
joint health receives comparatively little attention. This gap re-
flects a broader tendency to view OA as an inevitable conse-
quence of aging rather than a preventable occupational condi-
tion. Yet, available evidence demonstrates that workplace fac-
tors substantially shape risk and that targeted interventions can
meaningfully reduce joint strain 23,

Strategies to reduce knee joint load and preserve
work ability

Low-cost, workplace-based strategies have positive ef-
fects on improving employee health status ! and offer practi-
cal opportunities for prevention and symptom management.
Ergonomic improvements can reduce mechanical stressors *,
while structured movement breaks integrated into shifts can
counteract prolonged standing and reduce cumulative load =,
Brief strength * or mobility sessions — even as short as five
minutes — can improve neuromuscular control, enhance joint
stability, and reduce pain. Still, the broader evidence base for
workplace-based prevention and management of knee pain
remains insufficient, leaving institutions without clear guid-
ance for effective preventive practice or policy design *. Sup-
portive footwear can decrease impact forces during walking,
while consistent access to assistive devices for patient han-
dling can reduce high-force exposures *. These interventions
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require minimal resources and can be implemented within ex-
isting workflows, making them particularly relevant for health
systems operating under budgetary constraints.

Although robotics is not a low-cost solution, findings by
Brinkmann et al. ¥ demonstrate the feasibility of collaborative
robot-assisted patient handling and highlight the need for fu-
ture individualized intervention programs aimed at reducing
physical burden in care.

Early screening for knee symptoms and functional limita-
tions can help identify workers at risk before structural damage
progresses. Simple assessments of strength, balance, and
movement patterns can guide individualized recommendations
and prevent further deterioration. Educational initiatives that
promote joint-friendly movement strategies, ergonomic aware-
ness, and recovery practices can empower HCWs to protect
their own musculoskeletal health. Importantly, these efforts
should not place responsibility solely on individuals; institution-
al policies must support and reinforce healthy practices.

Research consistently shows that reduced working hours
can help preserve work ability across a range of occupa-
tions 340, A qualitative study by Gyllensten et al. * found that
nurses working shorter shifts reported less fatigue, greater en-
ergy, and improved patient interaction. These findings are sup-
ported by a randomized controlled trial by Schiller et al. **
which demonstrated that work-time reduction enhances recov-
ery and sleep quality without increasing total workload. A sys-
tematic review by Voglino et al. “ further confirms that shorter
working hours improve health outcomes and reduce sickness
absence across diverse occupational groups. These scientific in-
sights align with recent policy developments in Slovenia, where
the 2026 *“80-90-100" model enables workers aged 58+ or
with at least 35 years of service to reduce working hours while
maintaining full pension contributions %, This combination of
scientific evidence and implemented policy demonstrates that
structured work-time reduction is a viable strategy to preserve
the functional capacity of older workers, particularly in physi-
cally demanding sectors such as healthcare.

A call for recognition and action

World Health Day, observed on April 7, provides a time-
ly public health context for advancing this discussion. While
global health observances often highlight broad themes such
as universal health coverage or chronic disease prevention,
they also remind us to reflect on the well-being of the
healthcare workforce itself. KOA may not be a headline topic,
but it is a daily reality for many health professionals. Recog-
nizing it as a legitimate occupational risk is a necessary step
toward addressing the physical demands of healthcare work
and ensuring that those who provide care can continue to do so
safely and sustainably.

The path forward requires a shift in perspective. KOA
should not be viewed as an unavoidable consequence of aging
or personal lifestyle choices. In many cases, it is a preventable
and modifiable occupational health issue. By acknowledging
the role of workplace exposures, implementing practical inter-
ventions, and integrating evidence-based strategies such as re-
duced working hours for older workers, healthcare systems
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can meaningfully reduce joint strain and support the long-term
well-being of their workforce.

Conclusion

Healthcare workers dedicate their careers to improving

the health of others. Ensuring that their own joint health is

10.

11.

12.

13.

protected is both an ethical responsibility and a strategic in-

Ve
se

stment in the future of healthcare. Every occasion should
rve as a reminder that this issue can no longer be over-

looked. Recognizing and addressing knee osteoarthritis as a

ne

glected occupational risk is essential for safeguarding the

mobility, well-being, and professional longevity of those
who sustain the health of our communities.
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Lipokalin udruzen sa neutrofilnom gelatinazom kao prediktor ishoda le¢enja
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Abstract

Background/Aim. Biomarkers for predicting disease
course could facilitate treatment selection in primary
glomerulonephritis (PGN). Data on the role of neutrophil
gelatinase-associated lipocalin  (NGAL) in PGN are
limited. The aim of this study was to evaluate the
significance of NGAL in predicting treatment outcomes in
PGN. Methods. The study included a total of 60 PGN
patients followed between 2012 and 2024. At diagnosis,
serum NGAL (sNGAL) and urinary NGAL (uNGAL)
were measured. Renal function parameters (serum
creatinine, proteinuria) and disease outcome—development
of end-stage renal disease (ESRD)—were assessed at
baseline, after 5 years, and at the end of the follow-up
period. The association between NGAL and clinical
outcomes was analyzed using appropriate statistical tests.
Results. At baseline, median sSNGAL and uNGAL levels
wete 154.71 ng/mL and 13.94 ng/mL, respectively.
During a median follow-up of 112 months, 8.33% of
patients were lost to follow-up, and 20% developed

Apstrakt

Uvod/Cilj. Biomarkeri za predvidanje toka bolesti mogli
bi da olaksaju izbor terapije primarnog glomerulonefritisa
(PGN). Podaci o wulozi lipokalina udruzenog sa
neutrofilnom gelatinazom  (neutrophil ~ gelatinase-associated
lipocalin — NGAL) u PGN su oskudni. Cilj rada bio je da se
proceni znacaj NGAL u predvidanju ishoda lec¢enja PGN.
Metode. Istrazivanjem je obuhvaceno ukupno 60 obolelih
od PGN, pracenih od 2012. do 2024. godine. Pri
postavljanju dijagnoze odredivani su serumski NGAL
(sSNGAL) i urinarni NGAL (uNGAL). Parametri bubrezne
funkcije (serumski kreatinin, proteinurija) i ishod bolesti—
razvoj terminalnog stadijuma bubrezne slabosti (end-stage
renal disease — ESRD)—procenjivani su na pocetku pracenja,

ESRD. Patients who developed ESRD had higher sNGAL
levels (p = 0.027). Using sNGAL, ESRD was fairly
predictive (AUC = 0.709; p = 0.036), and sNGAL was
associated with time-to-ESRD (Kaplan-Meier analysis,
» < 0.001). The group with the highest sSNGAL showed
the lowest 5-year renal survival. Patients with stable or
improved estimated glomerular filtration rate (eGFR) had
higher uNGAL/creatinine ratio values (p = 0.049).
Changes in proteinuria correlated negatively with sNGAL
(» < 0.001) and uNGAL (p = 0.005). Conclusion. In
PGN, sNGAL could be a predictor of ESRD
development, potentially reflecting its pro-fibrotic activity.
In contrast, the correlation between NGAL levels and
change in proteinuria, as well as the associations between
higher uNGAL/creatinine ratios and improved eGFR,
suggest a complex and potentially protective role of
NGAL in disease progression.

Keywords:
biomarkers; glomerulonephritis; kidney failure,
chronic; lipocalins; treatment outcome.

posle 5 godina i posle kompletnog perioda pracenja.
Povezanost NGAL i klinickih ishoda analizirana je
koriséenjem odgovarajucih statistickih testova. Rezultati.
Na pocetku, medijane nivoa za SNGAL i uNGAL iznosile
su 154,71 ng/mL i 13,94 ng/mL, redom. Tokom medijane
pracenja od 112 meseci, 8,33% bolesnika je izgubljeno iz
pracenja, a 20% je razvilo ESRD. Bolesnici koji su razvili
ESRD imali su vise nivoe sNGAL (¢ = 0,027).
Koris¢enjem sNGAL, razvoj ESRD bio je solidno
predvidljiv (AUC = 0,709; p = 0,036), a sSNGAL je bio
znacajno povezan sa vremenskim periodom do razvoja
ESRD (Kaplan-Meier analiza, p < 0,001). U grupi sa
najvisim sNGAL petogodisnje prezivljavanje bubrega bilo
je najnize. Bolesnici sa stabilnom ili poboljsanom
procenjenom stopom glomerularne filtracije (estimated
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Glomernlar filtration rate — eGFR) imali su vise vrednosti
odnosa uNGAL/kreatinin (p = 0,049). Promene u
vrednostima proteinurije bile su u negativnoj korelaciji sa
koncentracijama sNGAL (p < 0,001) i uNGAL
(p = 0,005). Zakljucak. Kod obolelih od PGN, sNGAL
moze biti prediktor razvoja ESRD, potencijalno
odrazavajuc¢i njegovu profibroznu aktivnost. Nasuprot
tome, korelacija izmedu nivoa NGAL i promene vrednosti

proteinurije, kao i povezanost izmedu visih vrednosti
odnosa uNGAL/kreatinin i pobolj$ane eGFR, ukazuju na
slozenu 1 potencijalno protektivhu ulogu NGAL u
progresiji bolesti.

Kljucne redi:
biomarkeri; glomerulonefritis; bubreg, hroni¢na
insuficijencija; lipokalini; le¢enje, ishod.

Introduction

Primary glomerulonephritis (GN) — PGN comprises a
heterogeneous group of inflammatory kidney diseases. The
main therapeutic goals are to prevent the onset and
progression of renal damage and to reduce proteinuria.
Despite current treatments, up to 60% of patients progress to
end-stage renal disease (ESRD) within ten years ! The 5-
year mortality rate ranges from 6% to 33% among patients
with nephrotic syndrome 2. Although percutaneous renal
biopsy remains the diagnostic gold standard for GN, it is an
invasive procedure with limited applicability in certain cases.
There is a need to identify reliable biomarkers that can
facilitate GN diagnosis. Biomarkers capable of predicting
PGN course could enable individualized treatment, avoiding
unnecessary exposure to intensive therapies while ensuring
timely intervention for high-risk patients. Most biomarkers
studied in PGN are not routinely used in clinical practice 2.
Neutrophil gelatinase-associated lipocalin (NGAL), a 25-
kilodalton low-molecular-weight glycoprotein, is a well-
established nephrology biomarker 4. In humans, NGAL is
primarily detected in neutrophils > . It is also found in
various tissues, including the renal tubules, which release
NGAL following injury & 7. Beyond glomerular damage,
tubulointerstitial changes significantly influence PGN
outcome. Renal mesangial cells possess NGAL receptors and
can produce NGAL in response to inflammation 8 NGAL
regulates cellular processes, including differentiation,
proliferation, migration, and apoptosis ®°.

The blood of healthy individuals contains small
amounts of NGAL . Serum NGAL (sNGAL) and urinary
NGAL (UNGAL) increase during PGN, through multiple
mechanisms # > 8 1L 12" Neutrophils, the main source of
NGAL, infiltrate the kidneys during active disease.
Glomerular basement membrane (GBM) damage leads to
increased filtration and loss of sSNGAL % 2, Prolonged
proteinuria saturates the cubilin-megalin transport system,
responsible for NGAL uptake, thereby reducing
reabsorption. NGAL production is increased in renal and
extrarenal tissues under chronic stress induced by proteinuria
and cytokine stimulation * ° Published data suggest
correlations of NGAL with residual renal function, serum
creatinine (Cr), and proteinuria * %1, supporting its potential
role in PGN diagnosis and monitoring.

The aim of this study was to evaluate the association
between NGAL and renal function parameters in PGN, and
to investigate whether baseline NGAL can predict disease
course and outcomes of PGN.

Methods
Study population and design

This single-center observational study included 60 PGN
patients, enrolled between January 2012 and January 2015.
The study was conducted in compliance with the Declaration
of Helsinki (as revised in 2013). The study was approved by
the Ethics Committee of the University Clinical Center of
Vojvodina, Serbia (No. 00-209, from June 14, 2024).
Informed consent was obtained from all participants. This
study represents a continuation of a prospective investigation
conducted as a part of a dissertation, with a follow-up of 6—
25 months 2,

Inclusion criteria were as follows: age > 18 years,
percutaneous renal biopsy-confirmed PGN, absence of prior
disease-specific treatment, and willingness to participate in
the study. Exclusion criteria included the following:
secondary GN, lack of renal biopsy confirmation, pre-
existing chronic kidney disease (CKD) of other etiology,
malignancy, acute infection, and severe hepatic or cardiac
failure.

Established diagnostic guidelines and standardized pro-
tocols were employed to diagnose PGN and to conduct a
percutaneous renal biopsy. Demographic data and infor-
mation on ESRD development—including the duration in
months from diagnosis to the predefined endpoint-were ex-
tracted from medical records. Five patients who were lost to
follow-up after 6 months were included only in baseline
analyses and excluded from subsequent calculations. The
remaining patients were categorized into groups according to
the specified endpoint, and these groups were subsequently
compared with respect to the monitored parameters.

Follow-up assessments were conducted at two time
points: five years after diagnosis and at each patient’s
maximum follow-up, defined as the last available clinical
evaluation up to March 2024. The primary endpoint was
progression of renal failure to ESRD.

Patient stratification

Results of laboratory tests (serum Cr and proteinuria)
were recorded at diagnosis, and on every follow-up point.
Estimated glomerular filtration rate (eGFR) was calculated
using the Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI) equation. Changes in eGFR and proteinuria
from baseline were assessed, along with the average annual
change in eGFR.

Strazmester Majstorovi¢ G, et al. Vojnosanit Pregl 2026; 83(4): 208-217.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2528839/

Page 210

VOJNOSANITETSKI PREGLED

Vol. 83, No. 4

Patients were categorized into groups based on the annu-
al eGFR changes during follow-up. Patients who were lost to
follow-up, died within the first year, or lacked a final serum Cr
were excluded from this analysis. Group 1 included patients
who showed an improvement in eGFR or had an annual eGFR
decline of less than 1.5 mL/min/1.73m?. Group 2 included pa-
tients with an annual eGFR decline of more than 1.5
mL/min/1.73m2 The groups were subsequently compared.

For Kaplan-Meier survival analysis, patients were di-
vided into four groups according to the SNGAL interquartile
range (IQR) values: 1) < IQR1, 2) IQR1-IQR2, 3) IQR2-
IQR3, and 4) > IQR3.

Laboratory analysis

At diagnosis, blood and urine samples were collected for
measurement of SNGAL, uNGAL, and urinary Cr. Following
centrifugation, samples were stored at -80 °C until analysis.

Concentrations of SNGAL and uNGAL were meas-
ured using a quantitative sandwich enzyme-linked im-
munosorbent assay (ELISA) technique. Original micro-
plates incorporating monoclonal antibodies to NGAL
(R&D Systems, Inc., Minneapolis, USA) were used. Re-
sults were read with a Multiskan MCC 340 ELISA reader.

Table 1

Serum samples were diluted at a ratio of 1 : 20, whereas
urine samples were analyzed undiluted. Readings were per-
formed at a wavelength of 450 nm. Concentrations were
determined from a linear regression curve based on manu-
facturer-provided standards. For SNGAL, results were mul-
tiplied by a factor of 20. Values are expressed in ng/mL.
The uNGAL/Cr ratio, expressed in ng/mg, was calculated
to account for the influence of renal failure, using the fol-
lowing formula:

uNGAL

urinary NGAL

Cr urinary creatinine

Statistical analysis

An Excel database was created specifically for this
study. The normality of continuous variables was assessed
using the Kolmogorov-Smirnov test. Variables with non-
normal distributions were reported as medians with IQR.
The Wilcoxson rank-sum test was used to compare inde-
pendent groups of continuous variables, while paired sam-
ples were analyzed using the paired Wilcoxson rank-sum
test (data with non-normal distribution). Categorical varia-
bles were compared using Fisher’s exact test. The correlation

Monitored variables at baseline,
5-year follow-up, and at the final follow-up

Variables at time points

Median (IQR)

Baseline (n = 60)
SNGAL
uNGAL
uNGAL/creatinine
creatinine
eGFR
proteinuria

5-year follow-up (n = 40)
creatinine
eGFR
A eGFR
proteinuria
A proteinuria

Total follow-up (n = 36)
creatinine
eGFR
A eGFR
annual A eGFR
proteinuria
A proteinuria

154.71 (115.65-216.53)
13.94 (11.63-15.48)
21.88 (12.20-28.97)
75.5 (61.0-109.5)

93.5 (64.5-108.5)
6,237 (3,196-12,161.5)

85 (75.0-114.5)

81 (54.5-97.5)

-12 (-33.5-3.5)

358.15 (132.5-1349.5)
-4,962.5 (-10,348.5- -2271.5)

102.5 (83.5-128.0)

74 (44.5-85.0)

-23 (-35.5- -7.0)

-2.54 (-4.21- -0.895)

190 (69.0-749.0)

-4,962.5 (-12,242.5— -1,453)

IQR - interquartile range; n — number of patients included in

analysis; SNGAL -

serum neutrophil

gelatinase-associated

lipocalin (NGAL); uNGAL - urinary NGAL; eGFR - estimated
glomerular filtration rate; A eGFR - change in eGFR from
baseline; A proteinuria — change in proteinuria from baseline.

Note: Units of measurement are given as ng/mL for SNGAL and
UNGAL; ng/mg for uNGAL/creatinine; pmol/L for creatinine;
mL/min/1.73 m? for eGFR and A eGFR; mg/day for proteinuria

and A proteinuria.
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between NGAL levels and monitored parameters was as-
sessed using Spearman’s correlation coefficient. The Kaplan-
Meier curve was used to visualize time-to-ESRD, stratified
by sNGAL levels. Additionally, the odds ratio (OR) for
ESRD development was calculated for these four groups.
The ability of NGAL to discriminate between ESRD devel-
opers and those who remained dialysis-independent was
evaluated using logistic regression. Results were presented
using receiver operating characteristic (ROC) curves. Bino-
mial logistic regression analyses were used to assess the dis-
criminative ability of multivariate models in predicting renal
survivor. All statistical tests were two-tailed, with a signifi-
cance threshold set at p < 0.05. Statistical analysis was per-
formed using RStudio (version 2023.03.1 + 446 “Cherry
Blossom” Release) and Jamovi (version 2.6.26).

Results

The baseline median age of the 60 included patients
was 53 years (IQR 18-77). Data regarding baseline charac-
teristics, 5-year, and the final follow-up are presented in
Table 1. Patients who died or became dialysis-dependent
during the monitoring period were excluded from analyses at
both follow-up time points.

A total of 34 (56.67%) patients had proliferative PGN,
and 26 (43.33%) had non-proliferative PGN. Representa-
tion of different PGN subtypes is presented in Figure 1.
There was no difference between proliferative and non-
proliferative GN in SNGAL (p = 0.445, U statistic = 390,
Effect size = -0.118), uNGAL (p = 0.331, U statistic = 376,
Effect size = -0.149), or uNGAL/Cr (p = 0.662, U statistic
=412, Effect size = - 0.068).

chronic
(nonspecific) GN
17%

membranous
nephropathy
15%

minimal change

When comparing different PGN subtypes using
multiple comparisons analysis, no significant difference in
UNGAL (p = 0.652, F = 0.698) or sNGAL (p = 0.087,
F = 1.97) was observed.

However, rapidly progressive GN patients had
significantly higher SNGAL compared to
mesangioproliferative GN patients [p = 0.039, mean

difference (MD) = -134, 95% confidence interval (Cl):
40.25-227.75], and membranous nephropathy patients
(p =0.025, MD = 153.7, 95% CI: 53.25-254.15). The groups
differed in uNGAL/Cr (p = 0.021, F = 274).
Membranoproliferative GN patients had higher uNGAL/Cr
compared to mesangioproliferative GN patients (p = 0.044,
MD = 17.3, 95% ClI: 3.8-30.8).

Five (8.33%) patients were lost to follow-up 6 months
after diagnosis and were excluded from further analyses. The
remaining patients were followed for a median of 112
months (IQR 67-124).

Table 2 summarizes the correlations between NGALs
and the monitored variables at baseline and at two follow-
up time points. At baseline, SNGAL and uNGAL correlated
directly with serum Cr levels and negatively with eGFR.
Proteinuria correlated positively with both NGAL
measures; however, the correlation with SNGAL showed
only a trend toward significance (p < 0.1) and did not reach
statistical significance (p < 0.05). Over the entire follow-
up, UNGAL/Cr correlated directly with both absolute and
annual changes in eGFR, while uNGAL demonstrated a
near-significant positive correlation with eGFR change.
Change in proteinuria correlated negatively with both
NGALs at the 5-year checkpoint and across the entire ob-
servation period.

membranoproliferative
GN 11%

GN 5%
mesangioproliferative
GN 40%
focal segmental sclerosis
and hialinosis 7% rapidoprogressive
GN 5%

Fig. 1 — Representation of different primary
glomerulonephritis (GN) subtypes.
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Table 2

Correlations between NGAL and monitored variables

. . . SNGAL UNGAL UNGAL/Creatinine
Variables at time points
p-value r p-value r p-value r

Baseline

age 0.759 -0.040 0.686 -0.053 0.381 -0.115

creatinine <0.001 0.510 0.047 0.258 0.270 0.145

eGFR <0.001 -0.431 0.046 -0.258 0.149 -0.189

proteinuria 0.069 0.237 0.018 0.306 0.701 0.050
5-year follow-up

creatinine 0.041 0.325 0.660 0.072 0.698 0.063

eGFR 0.082 -0.279 0.840 -0.033 0.614 -0.082

A eGFR 0.817 0.038 0.207 0.204 0.065 0.295

proteinuria 0.548 -0.098 0.805 0.040 0.621 -0.081

A proteinuria 0.002 -0.470 0.006 -0.424 0.480 -0.115
Total follow-up

creatinine 0.178 0.229 0.730 0.060 0.670 0.074

eGFR 0.480 -0.122 0.921 -0.017 0.651 -0.078

A eGFR 0.240 0.201 0.052 0.322 0.048 0.327

annual A eGFR 0.385 0.149 0.164 0.237 0.023 0.376

proteinuria 0.883 -0.025 0.838 0.035 0.518 0.111

A proteinuria <0.001 -0.541 0.005 -0.459 0.428 -0.136

time to ESRD 0.528 -0.203 0.914 -0.035 0.683 -0.133

NGAL - neutrophil gelatinase-associated lipocalin; SNGAL — serum NGAL; uNGAL - urinary
NGAL; eGFR - estimated glomerular filtration rate; A eGFR - change in eGFR from baseline;
annual A eGFR — average annual change in eGFR; A proteinuria — change in proteinuria from

baseline; ESRD - end-stage renal disease.

Table 3
NGAL levels and ESRD development at two follow-up periods
Variables at time points n SNGAL UNGAL UNGAL/Creatinine
5-Year follow-up
no ESRD 44 144.3 (100.2) 14 0 (4.0) 19.4 (14.6)
ESRD 11 217.9 (127.7) 14.1 (2.5) 23.0 (28.8)
p 0.068 0.860 0.411
U statistic 155 233 202
effect size r 0.360 -0.037 0.165
Final follow-up
no ESRD 43 138.2 (98.7) 14.1 (4.1) 215 (14.8)
ESRD 12 222.5 (117.1) 13.6 (2.3) 22.6 (30.3)
p 0.027 0.695 0.802
U statistic 150 238 245
effect size r 0.419 -0.077 0.050

NGAL - neutrophil gelatinase-associated lipocalin; ESRD - end-stage renal disease; SNGAL — serum

NGAL; uNGAL - urinary NGAL.
Values are given as median (interquartile range).

Note: For units of measurement performed, see Table 1.

Twelve (20%) patients developed ESRD, with the median
time from diagnosis to ESRD of 38 months (IQR 19.5-47.5).

Patients were stratified according to renal survival at
two follow-up time points. Baseline levels of sNGAL,
UNGAL, and uNGAL/Cr were compared between groups
(Table 3). Patients who progressed to ESRD had signifi-
cantly higher baseline SNGAL than those who remained
dialysis-independent. This difference was evident at the 5-
year follow-up time point and reached statistical signifi-
cance after completion of the follow-up period.

Four groups were created based on SNGAL IQR values:
1) sNGAL < 115.65 ng/mL, 2) sNGAL 115.66-154.71
ng/mL, 3) SNGAL 154.72-216.53 ng/mL, and 4) SNGAL >
216.53 ng/mL. They were compared in terms of renal sur-

vival over the full follow-up period. Kaplan-Meier analysis
demonstrated a significant difference in time-to-ESRD be-
tween the groups (Tarone-Ware test, > = 61.4, p < 0.001).
The median time to ESRD for Group 4 was 92 months, while
it was not estimable for the other groups due to the small
number of events. Five-year kidney survival was 84.8%
(95% CI: 67.4-100%) for Group 1; 90.9% (95% CI: 75.4—
100%) for Group 2; 85.7% (95% CI: 69.2-100%) for Group
3; and 57.1% (95% CI: 36.3-89.9%) for Group 4. Compared
with Group 1, OR for ESRD development in Group 4 was
6.50 (95% CI: 1.19-52.38, p = 0.044), while no significant
differences were found for Group 2 (OR = 0.59, p = 0.684)
or Group 3 (OR = 1.08, p = 0.941). The Kaplan-Meier curve
and OR plot are shown in Figure 2 A, B.
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Fig. 2 — Serum neutrophil gelatinase-associated lipocalin (SNGAL) and development of end-stage renal
disease: A) Kaplan-Meier curve (Tarone-Ware p < 0.001, Group 4 median — 92 months); B) OR plot.
OR - odds ratio; Cl — confidence interval.

Note: sNGAL concentrations (ng/mL) in Groups 1-4 were < 115.65, 115.66-154.71, 154.72-216.53,

and > 216.53, respectively.

Table 4
NGAL in relation to eGFR change during follow-up

Variables Group 1 Group 2 U stat. p-value Effect size
n 12 37

SNGAL 172.9 (69.2) 160.4 (102.2) 203 0.671 -0.086
uNGAL 15.2 (2.3) 13.3(3.4) 141 0.061 -0.365
uNGAL/creatinine 22.9 (26.1) 17.0 (14.4) 137 0.049 -0.383
Age, years 39 (22.8) 53 (13.0) 157 0.133 0.293
eGFR 68 (30.8) 101 (34.0) 118 0.016 0.471
Total follow-up, months 110 (38.3) 113 (46.0) 200 0.609 0.101

NGAL - neutrophil gelatinase-associated lipocalin; eGFR - estimated glomerular filtration rate;
U stat — U statistic; n — number of patients in the group; SNGAL — serum NGAL; uNGAL — urinary NGAL.
Values are given as median (IQR). For units of measurement, see Table 1.

Note: Group 1 — an average annual eGFR increase or decline of < 1.5 mL/min/1.73m2; Group 2 — an
average annual eGFR decline of > 1.5 mL/min/1.73m2.

SNGAL sNGAL

1.0

0.8 0.8
06

Sensitivity

Sansitivity

< _| = ]
(=] o
3 AUC 0.680 . T AUC 0.709
adl - CI 95%: 0.47-0.89 of J [P0ER o C195%: 0.51-0.91
’ zstat. 1.69 zstat. 2.10
p=0.091 , P =0.036
o cut-off 217.7 ng/mL el cut-off 217.7 ng/mL
1 T T 1 r T T T T 1
0.0 0.2 0.4 06 0.8 1.0 0.0 0.2 04 06 0 1.0
1 - Specificity 1 - Specificity

Fig. 3— ROC curves for serum neutrophil gelatinase-associated lipocalin (SNGAL) in predicting renal
survival: A) sSNGAL for predicting end-stage renal disease (ESRD) development in a 5-year period;
B) sSNGAL for predicting ESRD development in the total follow-up period.

ROC - receiver operating characteristic; AUC — area under the curve; Cl — confidence interval.

According to eGFR changes (average annual) during  sented in Table 4. Group 2 had a significantly lower base-
follow-up, 49 patients were divided into groups. Patients  line uNGAL/Cr ratio.
who were lost to follow-up, who died within the first Logistic regression was used to assess the discriminato-
year, or who lacked a final serum Cr were excluded from  ry ability of NGAL in predicting renal survivor. The ROC
this analysis. Comparisons between the groups are pre-  curves with p-values < 0.1 are shown in Figure 3A, B. The
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Fig. 4 — ROC curves for multivariate models in predicting renal survival: A) model for predicting
end-stage renal disease (ESRD) after 5 years; B) model for predicting ESRD at the end of follow-up.
ROC - receiver operating characteristic; AUC — area under the curve.

ROC curve for sSNGAL indicated fair performance in identi-
fying patients who would develop ESRD by the end of fol-
low-up [area under the curve (AUC) = 0.709, 95% CI: 0.51-
0.91, p = 0.036, cut-off = 217.7 ng/mL] (Figure 3B). Alt-
hough the number of outcome events was limited, the anal-
yses included a single predictor, which reduced the risk of
overfitting.

Multivariate models with the discriminative ability of p-
values < 0.1 for predicting renal survival, based on binomial
logistic regression, are shown in Figure 4A, B. The model
for predicting 5-year renal survival (Figure 4A), including
baseline SNGAL, uNGAL, Cr, eGFR, diagnosis of prolifera-
tive vs. non-proliferative GN, and age, showed high sensitiv-
ity (1.0), but low specificity (0.364) and moderate discrimi-
nation (AUC = 0.671, p = 0.099). Supplementary Table 1
additionally shows the model for predicting ESRD develop-
ment after 5 years.

The model for overall renal survival (Figure 4B), in-
cluding baseline sSNGAL, uNGAL, uNGAL/Cr, Cr, and
eGFR, demonstrated good discriminative ability (AUC =
0.756), with high sensitivity (0.977), but low specificity
(0.333) (p = 0.035). Supplementary Table 2 additionally
shows the model for predicting overall ESRD develop-
ment.

The results of both multivariate models should be inter-
preted with caution owing to the small number of patients
who reached the study endpoint.

Discussion

Reference values for NGAL in healthy individuals are
not clearly defined; the reported range for SNGAL is 7.8-109
ng/mL 10 1415 previous studies have shown elevated levels
of SNGAL and uNGAL in GN 4% 8111216 |n our cohort, the
median SNGAL (154.7 ng/mL) was consistent with these
findings. In contrast, the median uUNGAL (13.9 ng/mL) fell
within the reported range for healthy individuals (0.34-20.41
ng/mL) 1" 28 and was lower than the 26.1 ng/mL reported in
patients with PGN and lupus nephritis 2. Our median uN-

GAL/Cr ratio (21.9 ng/mg) exceeded the value reported for
the general population (4.2 ng/mg) *®.

No significant differences in UNGAL or sSNGAL were
observed among PGN subtypes in our study, consistent with
Coppolino et al. 7 results. Values of UNGAL/Cr differed sig-
nificantly between PGN subtypes in our cohort.

Both sNGAL and uNGAL correlated directly with
baseline Cr and indirectly with eGFR, in line with previ-
ously reported data > . However, some studies of glomeru-
lar diseases and diabetic nephropathy have not reported
such correlations " 2 16 19 patients were followed for a
median of 112 months. After 5 years, 18.33% of patients
progressed to ESRD, increasing to 20% over the entire fol-
low-up period, aligning with previously reported PGN rates
(12.9-19.4% over 5 years; up to 60% over 10 years) 1. The
median time to ESRD was 38 months. Patients who pro-
gressed to ESRD had higher baseline SNGAL, compared to
those who remained dialysis-independent, whereas Coppo-
lino et al. 7 identified UNGAL as the stronger predictor.
Kaplan-Meier analysis of renal survival demonstrated the
lowest renal survival probability in patients with the high-
est SNGAL, with 5-year renal survival of 57.1% (vs. 84.8-
90.9% in other groups). A fair discriminatory ability for
predicting progression to ESRD was observed for SNGAL,
with an optimal cut-off of 217.7 ng/mL. Elevated sNGAL
in patients with CKD progression may reflect extra-tubular
NGAL sources during active PGN. Renal mesangial cells
produce NGAL in response to inflammation . The cytokine
environment in active PGN likely increases NGAL release
into the circulation. NGAL influences cell matility and in-
vasiveness in malignant cells °, and functions as a chemoat-
tractant 2°. Similarly, it may promote neutrophil recruitment
to the kidney and modulate other inflammatory cells, there-
by amplifying its own production. CKD progression in pa-
tients with elevated sNGAL may be related to its pro-
fibrotic effects, which accelerate renal deterioration. Sup-
porting this, Bonnard et al. ° reported that a chemical
NGAL inhibitor attenuated its pro-fibrotic and pro-
inflammatory effects in renal and cardiac tissues.
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In dialysis-independent patients, the uNGAL/Cr ratio
was directly correlated with both absolute and annual eGFR
change during the follow-up period, while uUNGAL showed a
borderline significant direct correlation with eGFR change.
When comparing groups with different eGFR changes during
follow-up, those with improved and/or stable eGFR had
higher baseline UNGAL/Cr than those with eGFR decline.
They also had higher uNGAL, but the difference did not
reach significance. Data on the association between NGAL
and longitudinal changes in renal function in PGN are lim-
ited. As mentioned, Copolino et al. 7 linked higher baseline
UNGAL with CKD progression. Data on type 2 diabetes are
inconsistent. Chou et al. # observed no association, whereas
Zylka et al. *° found higher NGAL in patients with declining
eGFR. Kielar et al. 22 linked higher uUNGAL with eGFR de-
cline after Kkidney transplantation. Our patients with im-
proved and/or stable eGFR during follow-up had lower base-
line eGFR compared with those with eGFR decline. When
initiating treatment in PGN, therapy primarily aims to limit
existing renal injury and to restore impaired kidney function,
whereas in diabetes or after successful kidney transplanta-
tion, therapeutic strategies are largely aimed at preventing
the onset and progression of renal damage. This difference
limits the direct comparability of results across studies.

We observed a positive correlation between uNGAL and
baseline proteinuria, consistent with findings from studies on
glomerular diseases and lupus nephritis # > 1218 hyt not
previously reported in PGN . This correlation can be explained
by the increase in UNGAL during proteinuria. Filtration of
sNGAL through the damaged GBM is increased 2. Increased
protein concentration in the tubules causes the cubilin-megalin
transport mechanism overload, with reduced NGAL reabsorp-
tion 118, Tubular release of NGAL is increased due to the toxic
effects of high cellular concentration of reabsorbed proteins,
and decreased oncotic pressure and renal perfusion due to mas-
sive proteinuria *2. Reduction in proteinuria during follow-up
correlated negatively with both SNGAL and uNGAL. Those
with greater reductions had higher baseline SNGAL and uN-
GAL. A positive correlation between the change in proteinuria
and UNGAL change over time was reported before, but no
comparison was made with baseline UNGAL *2

Based on our findings, we can assume that abundant
proteinuria leads to increased NGAL release in the kidneys,
which may activate different mechanisms that contribute to
proteinuria reduction. Other authors have arrived at a similar
conclusion 5. The association of high baseline UNGAL nor-
malized by urine Cr with eGFR improvement may also sug-
gest NGAL’s protective role during active PGN. T-cell im-
munity plays an important role in PGN pathogenesis 2.
NGAL downregulates the Th17 cell effects, thereby prevent-
ing the development of severe forms of GN . PGN is an in-
flammatory disease with intense tissue oxidative processes
associated with GBM changes and podocyte injury leading to
CKD progression 226, NGAL can mitigate oxidative stress
(OS), which is linked to CKD progression and mortality in
CKD 2425 0S-induced NGAL release is believed to be a
compensatory mechanism aimed at reducing the toxic OS ef-
fects ¥ 25, By binding to chemotactic proteins, NGAL clears

inflamed tissue and regulates inflammation . NGAL reduc-
es apoptosis of endotoxemia-damaged tubular cells and pro-
tects against ischemia-reperfusion injury #. In addition to
mitigating OS and inflammation and modulating T-cell-
mediated immunity, NGAL may be involved in other mech-
anisms that prevent pathological changes in the kidneys, in-
fluencing a better PGN course.

It remains unclear which mechanisms would be trig-
gered by NGAL in individual patients and which factors in-
fluence the occurrence or predominance of specific effects.
Distinct biological roles of NGAL in serum and urine are
possible, as in our study, SNGAL was more strongly associ-
ated with CKD progression, whereas uNGAL was associated
with improvement in renal function. Several questions re-
garding the role of NGAL, particularly in PGN, remain unre-
solved, underscoring the need for further research to clarify
the diagnostic and prognostic significance of NGAL in PGN.

Limitation of the study

This study has several limitations and strengths. It was
conducted at a single center and included a relatively small
number of patients. Because all PGN subtypes were analyzed
collectively, the findings cannot be attributed to individual
subtypes. The absence of a control group limited comparisons
of baseline findings. The small number of patients reaching the
predefined endpoint may have reduced statistical power. Fur-
thermore, not all clinical, biochemical, and histological bi-
omarkers known to influence renal survival and mortality in
PGN were included in the analyses. Despite these limitations,
the study has notable strengths. All patients had biopsy-
confirmed PGN, were naive to disease-specific treatment at
enrollment, and were followed over a prolonged period. CKD
due to causes other than PGN was an exclusion criterion.

Conclusion

Higher SNGAL was associated with the development of
end-stage renal disease, possibly reflecting its pro-fibrotic ef-
fects. In contrast, elevated UNGAL/Cr was associated with
eGFR improvement. Both NGALs correlated inversely with
changes in proteinuria during follow-up. The observed corre-
lations between NGAL levels and reductions in proteinuria,
together with the relationship between the uUNGAL/Cr ratio
and improved or stable renal function, suggest that NGAL
may activate adaptive processes associated with favorable
outcomes. Measurement of both SNGAL and uNGAL at di-
agnosis may help identify high-risk patients with primary
glomerulonephritis, who could benefit from intensified
treatment. However, the small sample size, the limited num-
ber of patients reaching study endpoints, and the incomplete
understanding of cellular mechanisms of NGAL underscore
the need for further research to validate NGAL as a bi-
omarker in primary glomerulonephritis.
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Supplementary Table 1
Model for predicting ESRD development after 5 years

Predictor Estimate (95% CI: lower—upper) SE Z p-value OR (95% CI: lower—upper)
Intercept 6.031 (-6.945-19.006) 6.620  0.911 0.362 416.032 (9.64 x 10-1.80 x108)
SNGAL -0.003 (-0.017-0.009) 0.006  -0.580 0.562 0.996 (0.983-1.01)
uNGAL 0.095 (-0.128-0.317) 0.114  0.836 0.403 1.100 (0.880-1.37)

Age -0.021 (-0.089-0.047) 0.035 -0.595 0.552 0.980 (0.915-1.05)
Creatinine baseline -0.023 (-0.065-0.020) 0.022 -1.034 0.301 0.978 (0.937-1.02)

eGFR baseline -0.023 (-0.096-0.050) 0.037 -0.612 0.540 0.977 (0.908-1.05)
Pr/nonpr GN 0.193 (-1.536-1.923) 0.882 0.219 0.827 1.213 (0.215-6.84)

ESRD - end-stage renal disease; Cl — confidence interval; SE - standard error; OR - odds ratio; SNGAL — serum neutrophil
gelatinase-associated lipocalin (NGAL); uNGAL - urinary NGAL; eGFR - estimated glomerular filtration rate; Pr/nonpr
GN - proliferative or non-proliferative glomerulonephritis; AIC — Akaike information criterion; McF — McFadden’s.

Note: This model corresponds to the results shown in Figure 4A. Model fit measures: deviance = 44.4, AIC = 58.4,
R2McF = 0.194; Overall model test: »2 = 10.7, df = 6, p = 0.099. Model estimated using a sample size of 55 patients.

Supplementary Table 2
Model for predicting overall ESRD development

Predictor Estimate (95% CI: lower—upper) SE Z p-value OR (95% CI: lower—upper)
Intercept 6.085 (-2.603-14.772) 4.432 1.373 0.170 439.053 (0.074-2.60 ><106)
SNGAL -0.008 (-0.021-0.005) 0.007 -1.177 0.239 0.992 (0.980-1.01)
UNGAL 0.138 (-0.098-0.375) 0.121 1.147 0.251 1.149 (0.907-1.46)
UNGAL/creatinine -0.024 (-0.082-0.033) 0.029 -0.839 0.402 0.976 (0.922-1.03)
Creatinine baseline -0.022 (-0.056-0.012) 0.017 -1.284 0.199 0.978 (0.945-1.01)
eGFR baseline -0.030 (-0.088-0.029) 0.030 -0.974 0.330 0.971 (0.916-1.03)

ESRD - end-stage renal disease; Cl — confidence interval; SE — standard error; OR - odds ratio; SNGAL — serum neutrophil
gelatinase-associated lipocalin  (NGAL); uNGAL - urinary NGAL; eGFR - estimated glomerular filtration rate;
AIC - Akaike information criterion; McF — McFadden’s.

Note: This model corresponds to the results shown in Figure 4B. Model fit measures: deviance = 45.8, AIC = 57.8,
R2McF = 0.207; Overall model test: 2 = 12.0, df = 5, p = 0.035. Model estimated using a sample size of 55 patients.
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Abstract

Background/Aim. Lumbar degenerative diseases (LDD)
are diseases that occur due to normal aging and degenera-
tion of the lumbar spine. In addition to conservative ther-
apies, surgical procedures become necessary to achieve
satisfactory clinical outcomes. The aim of this study was to
evaluate the effectiveness of the Isobar TTL and Isobar
Evolution (EVO) systems of dynamic internal stabilization
in the treatment of LDD and their effects on adjacent
segment degeneration. Methods. This research in-
volved 78 LDD patients treated with Isobar TTL or Iso-
bar EVO dynamic internal stabilization devices. Patients
were divided into two groups: TTL (n = 40) and EVO
(n = 38). Visual analog scale (VAS) pain ratings, Oswestry
Disability Index (ODI) scores, and modified MacNab cri-
teria effectiveness evaluations were performed preopera-
tively, 1 and 3 months postoperatively, and at the final fol-
low-up. Range of motion (ROM) and intervertebral space
ratio (IVSR) were measured preoperatively and after the
final follow-up. Results. In almost two years, 37 TTL and
33 EVO patients completed every examination. After sur-
gery, VAS and ODI ratings in both groups improved sig-

Apstrakt

Uvod/Cilj. Lumbalne degenerativne bolesti  (lumbar
degenerative diseases — 1.LDD) su bolesti koje nastaju usled
normalnog starenja i degeneracije lumbalne ki¢me. Pored

konzervativnih  terapija, hirurSke procedure postaju

nificantly compared to preoperative levels (p < 0.05). The
surgical effectiveness of the TTL and EVO groups was
rated as excellent or good using the modified MacNab cri-
teria (91.89% and 93.94%, respectively). Preoperative
ROM and IVSR values did not differ between the groups
(p > 0.05). At the final follow-up, the EVO group had a
significantly higher ROM than the TTL group (446 *
1.19° vs. 2.58 £ 0.71°%; p < 0.05) and the ROM of adjacent
segments in the TTL group was significantly higher than
that of the EVO group (6.74 £ 1.55° vs. 5.83 + 1.32%
p <0.05). The IVSR of the operated and surrounding
segments did not change substantially from preoperative
to final follow-up (p > 0.05). Moreover, there was no sig-
nificant difference in IVSRs between the two groups for
the operated and neighboring segments at the final follow-
up (p > 0.05). Conclusion. Isobar TTL and Isobar EVO
dynamic stabilization systems demonstrated good clinical
outcomes. The ability of Isobar EVO to inhibit neighbor-
ing segment motion may prevent degeneration.

Keywords:
lumbar vertebrae; orthopedic procedures;
osteoarthritis, spine; spinal diseases; spinal fusion.

neophodne da bi se postigli zadovoljavajuéi klini¢ki ishodi.
Cilj rada bio je da se proceni efikasnost Isobar TTL i Isobar
Evolution (EVO) sistema dinamicke unutrasnje stabilizacije u
le¢enju LDD, kao i njihov uticaj na degeneraciju susednog
segmenta. Metode. Istrazivanje je obuhvatilo 78 obolelih
od LDD, lecenih primenom sistema unutrasnje dinamicke

Correspondence to: Xing Yu, Beijing University of Chinese Medicine, Dongzhimen Hospital, Department of Orthopedics, Beijing,

China. E-mail: yuxing34@sina.com
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stabilizacije Isobar TTL ili Isobar EVO. Bolesnici su bili
podeljeni u dve grupe: TTL (n = 40) i EVO (n = 38).
Procena bola pomocu skorova vizuelne analogne skale
(VAS) i Oswestry Disability Index (ODI), kao i procena
efikasnosti prema modifikovanim MacNab kriterijumima
sprovedeni su preoperativno, 1 i 3 meseca postoperativno,
kao i na zavr$nom kontrolnom pregledu. Preoperativno i
nakon poslednjeg kontrolnog pregleda mereni su obim
pokreta (range of motion — ROM) i odnos intervertebralnog
prostora (intervertebral space ratio — IVSR). Rezultati. Za
skoro dve godine 37 bolesnika iz TTL grupe i 33 iz EVO
grupe zavrsila su sve kontrolne preglede. Nakon operacije,
skorovi VAS i ODI u obe grupe znacajno su se poboljsali u
poredenju sa preoperativhim vrednostima (p < 0,05).
Hirurska efikasnost u TTL i EVO grupama ocenjena je
koris¢enjem modifikovanih MacNab kriterijuma kao odlicna
ili dobra (91,89% i 93,94%, redom). Preoperativne vrednosti
ROM i IVSR nisu se razlikovale izmedu grupa (p > 0,05).

Na poslednjem kontrolnom pregledu EVO grupa imala je
znacajno veéi ROM nego TTL grupa (4,46 £ 1,19° vs. 2,58
+0,71°; p < 0,05), a ROM susednih segmenata u TTL grupi
bio je znacajno veéi nego u EVO grupi (6,74 + 1,55° vs.
583 + 132% p < 0,05). IVSR operisanih i okolnih
segmenata nije se znacajno promenio od preoperativnog do
poslednjeg kontrolnog pregleda (p > 0,05). Takode, nije bilo
znacajne razlike u IVSR izmedu dve grupe za operisane i
susedne segmente na poslednjem kontrolnom pregledu
(p > 0,05). Zakljucak. Sistemi dinamicke stabilizacije Isobar
TTL 1 Isobar EVO pokazali su dobar Kklinicki ucinak.
Sposobnost Issbar EVO sistema da ogranic¢i pokretljivost
susednih segmenata moze doprineti sprecavanju njihove
degeneracije.

Kljucne reci:
prsljenovi, lumbalni; ortopedske procedure; ki¢ma,
osteoarthritis; ki€ma, bolesti; ki¢ma, fuzija prsljenova.

Introduction

The term lumbar degenerative diseases (LDD) refers to
disorders resulting from the natural aging and degeneration of
the lumbar spine, which can produce symptoms such as lower
back and leg discomfort, lower limb numbness, intermittent
claudication, and bladder, bowel, or sexual dysfunction. After
receiving conservative therapies, including oral prescription
medication and epidural steroid injection, the majority of indi-
viduals with lumbar degenerative disorder get some degree of
alleviation. Nevertheless, all individuals respond to conserva-
tive management, and surgical procedures become necessary
for achieving satisfactory clinical outcomes * 2. Currently, sur-
gical lumbar posterior pedicle screw fixation includes two main
types: rigid internal fixation and dynamic internal stabilization.
A popular dynamic stabilization tool is the Scient’x Isobar TTL
dynamic system. According to an earlier study, using the Isobar
TTL system may improve the biomechanical conditions after
surgery and prevent adjacent segment degeneration (ASD) 2.
However, the impact of the first-generation Isobar TTL system
on preventing ASD remains to be fully validated # . The Isobar
Evolution (EVO) system is a new-generation dynamic internal
stabilization system with improved three-dimensional flexibil-
ity, including increased Isobar rod rotation from + 2° to + 4.5°
and a longitudinal displacement range of + 0.2 mm to
+0.8 mm 5. These modifications increase the mobility of the
operable segment, which lessens the adverse effects of com-
pensatory mobility on the neighboring section. However, the
efficacy of the Isobar EVO system and its protective effects on
ASD remain to be further verified in clinical practice.

The aim of this study was to evaluate the efficacy of both
Isobar TTL and Isobar EVO dynamic internal stabilization
systems in the treatment of LDD and their effects on ASD.

Methods

A total of 78 patients suffering from single-segment LDD
were operated on at the Department of Orthopaedics at
Dongzhimen Hospital, Beijing University of Traditional Chi-

Zhang X, et al. Vojnosanit Pregl 2026; 83(4): 218-225.

nese Medicine, China, from June 2015 to April 2017. The op-
eration was performed using either the Isobar TTL (n = 40) or
Isobar EVO (n = 38) dynamic stabilization systems. The study
was approved by the Ethics Committee of the Dongzhimen
Hospital, Beijing University of Chinese Medicine (No.
DZMEC-KY-2019-190, from December 6, 2019).

To evaluate the effectiveness of both systems and their
protective impact on ASD, the clinical efficacy and radiolog-
ical changes of a total of 70 individuals who had the neces-
sary exams over two years were compared. From the original
78 patients, 70 were followed up for more than two years.
For the TTL group, L2-3 (1 case), L4-5 (16 cases), and L5-
S1 (20 cases) were the particular operated segments, whereas
L4-5 (19 cases) and L5-S1 (14 cases) were the specific op-
erated segments for the EVO group. In the EVO group, 28
patients had lumbar disc herniation, 2 had lumbar spinal ste-
nosis, and 3 had lumbar degen-erative spondylolisthesis. In
the TTL group, the corresponding numbers were 31, 4, and 2
patients, respectively.

Inclusion criteria were as follows: patients with a definitive
diagnosis of single-segment LDD; lumbar spine radiological
changes consistent with clinical symptoms and no significant in-
stability (degenerative spondylolisthesis within 11°); symptoms
not effectively relieved after more than 6 months of conservative
treatment; patients who gave their informed consent.

Exclusion criteria included: prior lumbar spine surgery;
lumbar spondylolysis and lumbar degenerative spondylolis-
thesis > II°; severe osteoporosis, ankylosing spondylitis, or
other conditions unsuitable for surgery.

Operative procedures

Both patients from the EVO and TTL groups
had identical surgical procedures. After successful anesthe-
sia, the patient was placed in a prone position on a lumbar
cushion with the abdomen suspended, followed by standard
disinfection and sterile draping. The surgeon then incised the
skin, subcutaneous tissue, and lumbar fascia layer by layer
while assuming the median position of the waist. The spi-
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nous processes of the index level and the lamina to the facet
joint were exposed by dissecting the bilateral sacral spine
muscles. Particular care was taken to preserve the facet joint
capsule. Universal pedicle screws were inserted sequentially
after identification of the index level using a C-arm X-ray
system. The screws were fixed in place to prevent further ad-
justment after the direction of the screw tip was aligned as
close as possible to the end plate of the vertebral body. The
spinous process and part of the lamina at the stenotic level of
the lumbar spine were then removed using a rongeur. To pre-
serve the facet joint, the hypertrophied ligamentum fla-
vum and hyperplastic epiphysis were carefully excised. The
central spinal canal and nerve root canals were fully decom-
pressed using lateral recess decompression. The herniated
nucleus pulposus tissue was identified and removed. Unless
the affected intervertebral disc was compressing the nerve
root, it was not treated. Efforts were made to minimize dis-
ruption of the intervertebral space (IVS) at the operative
segment. After complete decompression, the surgeon placed
the dynamic rod in the appropriate position and tightened the
locking bolts. Following adequate hemostasis and irrigation,
an epidural drainage tube was placed, and the incision was
closed layer by layer.

Clinical and radiologic evaluation

Clinical evaluation included assessment of the visual ana-
log scale (VAS) and Oswestry Disability Index (ODI) scores
preoperatively, at 1 and 3 months postoperatively, and at the fi-
nal follow-up. At the final follow-up, surgical outcomes were
also assessed using the modified MacNab criteria. Intraopera-
tive blood loss, operation time, and postoperative complica-
tions, such as broken screws and rods, were also recorded.

Radiologic evaluation was performed before the proce-
dure and at the final follow-up using lumbar spine X-rays ob-
tained in the standing lateral and flexion-extension positions.
Two radiological parameters were assessed: range of motion
(ROM), which is the ratio of the mean heights of the trailing
and leading edges of the IVS over the height of the anterior
vertebral body (Figure 1a, b) 7, and the IVS ratio (IVSR),
which is the ratio of the leading and trailing edges of the IVS
over the height of the anterior vertebral body (Figure 1c) ®.

Statistical analysis

Statistical analysis was performed using SPSS version
19.0. The findings were shown as mean * standard deviation.
Quantifiable variables from preoperative and postoperative pe-
riods, as well as across the groups, were compared using paired
samples t-tests or independent samples t-tests. Chi-square anal-
ysis was used to compare categorical data expressed as absolute
counts. Statistical significance was set at p < 0.05.

Results

Patient’s basic information

Initial operations were successfully performed on all
patients. Among them, 33 patients in the EVO group and 37
in the TTL group completed all required evaluations over
more than two years of follow-up. No complications, such as
implant failure (e.g., screw or rod breakage) or adjacent
segment instability or deformity, were observed at the final
follow-up. Among the two groups, there were no appreciable
variations in gender distribution, mean age, follow-up dura-
tion, surgery time, or bleeding volume (p > 0.05) (Table 1).

Fig. 1 - Lumbar range of motion (ROM) measurements:
the anterior flexion angles (a, b) and the posterior extension angles (c).
Dynamic stabilized segment ROM = D - B, adjacent upper segment ROM = C - A. Measurement
of intervertebral space ratio (IVSR): F and E correspond to the height of the anterior and
posterior intervertebral space, respectively, whereas H represents the height of the anterior upper
vertebral body. IVSR = (E+F)/2H. ImageJ software was used in the study to measure angles and

heights.

Zhang X, et al. Vojnosanit Pregl 2026; 83(4): 218-225.
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Table 1
Patient’s basic information

. Groups
Variable TTL (n=37) _ EVO (n=233) P
Gender

male 20 14

female 17 19 0.350
Age, years 47.43 £9.63 49.76 £9.02 0.306
Surgery time, min. 168.65 + 25.16 167.58 + 19.57 0.844
Amount of bleeding, mL 179.19 £59.37 172.73 £ 68.57 0.674
Follow-up, months 38.27 + 4.47 36.42 + 3.27 0.055

n — number; min. — minutes.
All values are given as numbers or mean + standard deviation.

Note: The chi-square test was used for gender comparison between
the two groups; the independent samples t-test was used to compare other

data between the two groups.

104 1004
N 3 TTL group 0O TTL group
EVO
& E3 EVO group 801 E groap
o o e; 604
;
] @
g 8 40
o
24 H 201
, | I =T i ml -
Preoperation 1 month 3 months the last time Preoperation 1 month 3 months the last time
Time point Time point
Fig. 2 — Different time points were used Fig. 3 — Oswestry Disability Index (ODI)
to calculate visual analog scale (VAS) values scores of TTL and EVO groups
for the TTL and EVO groups. at diverse time points.
Table 2
VAS and ODI score variations among the two groups at various time points
. Groups
Variable TTL (n = 37) EVO (n = 33) 1 P2 P
VAS (1-10)
preoperative 8.08 +1.19 (5-10) 8.18 +1.04 (6-10) 0.709
1 month postoperative 2.65 +1.23 (0-5) 2.39 £1.27 (0-5) 0.398 <0.001 <0.001
3 months postoperative 1.46 £ 1.32 (0-5) 1.48 £ 1.25 (0-4) 0.935 <0.001 <0.001
final follow-up 0.49 +0.84 (0-3) 0.48 +0.76 (0-3) 0993 <0.001 <0.001
ODI (0-100)
preoperative 79.43 + 12.30 (46-98) 77.21 + 20.95 (37.78-100) 0.586
1 month postoperative 19.78 £5.75 (8.89-33.33) 20.99 + 6.94 (11.11-40) 0.429 <0.001 <0.001
3 months postoperative 8.57 +3.98 (0-17.78) 8.17 £5.73 (0-22.22) 0.733 <0.001 <0.001
2.32+3.18 (0-11.11) 2.44 +3.79 (0-15.56) 0.887 <0.001 <0.001

final follow-up

VAS - visual analog scale; ODI — Oswestry Disability Index; n — number.
All values are given as mean + standard deviation (range).

Note: p1is a comparison between the TTL group and EVO group at the same time, using an independent samples
t-test; p2 is compared with preoperative in the TTL group, using a paired samples t-test; ps is correlated with
preoperative in the EVO group, using a paired samples t-test.

Changes in the visual analog scale score and
Oswestry Disability Index score in patients

The VAS and ODI ratings in both groups significantly
improved postoperatively compared to preoperative levels

(p <0.05) (Figures 2 and 3). Throughout the whole trial,
there were no discernible differences between the two

groups at any time intervals (preoperatively, 1 and 3

(p > 0.05) (Table 2).

Zhang X, et al. Vojnosanit Pregl 2026; 83(4): 218-225.

months postoperatively,

and at the final

follow-up)
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Evaluation of the efficacy of surgery using modified
MacNab measures

At the most recent follow-up, the surgical effectiveness
of the TTL and EVO groups was judged as outstanding or
good using the modified MacNab criteria (91.89% and
93.94%, respectively). There was no discernible difference
between the two groups (p = 0.933) (Table 3).

Radiologic evaluation results

In both groups, the ROM of the surgically treated seg-
ments at the final follow-up was significantly lower than
preoperative values (TTL: 6.82 £+ 1.46°; EVO: 6.59 + 1.85°).
However, the ROM of the EVO group was substantially
greater than that of the TTL group (4.46 + 1.19° vs. 2.58 +
0.71°) (p < 0.05). In both groups, the ROM of adjacent seg-
ments at the final follow-up was significantly higher than the
preoperative values (TTL: 4.98 £ 1.12°; EVO: 4.87 + 1.37°).
Additionally, the TTL group exhibited a significantly greater
ROM of adjacent segments (6.74 £+ 1.55°) compared with the
EVO group (5.83 + 1.32°) (p < 0.05). There were no
statistically significant intragroup changes in IVSR at either

the operated or adjacent levels between the preoperative
assessment and the final follow-up (p > 0.05). No significant
differences were observed between the groups (Table 4).

Discussion

The safety and efficacy of fusion surgery, especially for
spinal surgery, have been shown in several clinical investiga-
tions, where fusion has become a major surgical treatment
option. However, it has also been well recognized that the
subsequent increase of the stress load after fusion surgery at
the adjacent segments may lead to an increased risk of
ASD %23, In a follow-up research, Liu et al. ** discovered that
the incidence of ASD following lumbar non-flexible fusion
was 13.6%. A separate study of 101 patients with posterior
lumbar interbody fusion surgery showed that ASD mainly
occurred in the upper adjacent segments °. In the attempt to
avoid an increase of biomechanical stress at the adjacent
segments and prevent ASD, multiple dynamic stabilization
systems utilizing posterior pedicle screws, such as the Graf,
Dynesys, Cosmic, Isobar TLL, CD Horizon Agile, NFlex,
AXIENT, Accuflex rod, PEEK rod, Stabilimax NZ systems
have been developed *°.

Table 3
Comparison of the modified MacNab’s effectiveness in both groups
. Groups

Variable TTL (n=37) EVO (n=33)
Excellent 28 (75.68) 26 (78.79)
Good 6 (16.22) 5 (15.15)
Fair 3(8.11) 2 (6.06)
Poor 0 (0) 0 (0)
Excellent or good, % 91.89 93.94

Va 0.138
p 0.933

n — number.

All values are given as numbers (percentages).
Note: The chi-square test was used for data comparison between

the two groups.

Table 4
Comparisons of ROM and IVSR of the operated and adjacent segments between the TTL and EVO groups
. Groups
Variable TTL (n=37) EVO (n=33) p1 P2 ps
Operated segment
ROM, °
preoperative 6.82 + 1.46 (5.03-11.23) 6.59 + 1.85 (2.94-10.28) 0.564
last follow-up 2.58 £ 0.71 (1.25-4.25) 4.46 +1.19 (2.55-7.55) 0.000 0.000 0.000
IVSR, %
preoperative 36.91 + 6.06 (22.34-47.56) 37.40 £ 9.21 (19.95-53.63) 0.791
last follow-up 36.74 +8.81 (20.83-58.33) 37.73 £7.91 (21.69-58.63) 0.624 0.841 0.653
Adjacent segment
ROM, °
preoperative 4.98 +1.12 (3.13-8.48) 4.87 +1.37 (2.19-7.85) 0.705
last follow-up 6.74 £ 1.55 (4.17-11.47) 5.83 + 1.32 (4.03-9.69) 0.011 0.000 0.000
IVSR, %
preoperative 40.82 £ 6.77 (27.55-57.22) 41.58 + 6.78 (28.45-55.84) 0.637
last follow-up 39.76 + 7.49 (25.28-56.51) 41.03 + 6.95 (27.76-56.14) 0.465 0.054 0.322

ROM - range of motion; VSR - intervertebral space ratio.

All values are given as mean = standard deviation (range).

Note: p1is a comparison between the TTL group and EVO group at the same time, using an independent samples
t-test; p2 is correlated with preoperative in the TTL group, using a paired samples t-test; ps is compared with
preoperative in the EVO group, using a paired samples t-test.
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The load transfer behavior of the operated segment ap-
pears to resemble the physiological process with micro-
motion pedicle screw systems more than with rigid fixation,
thereby reducing the stress load on the pedicle screw. These
systems have the potential to prevent degeneration of the ad-
jacent segmental intervertebral disc and lumbar facet joint, as
well as alleviate pseudoarthrosis, osteoporosis, and addition-
al mechanical damage 1'-%°.

Despite the above advantages, new issues related to the
application of dynamic stabilization have emerged. Twenty-
two individuals with PEEK rod lumbar fusion participated in
a 2-year follow-up study by Oikonomidis et al. 2 which found
that implant failure occurred in 4 patients, and 3 patients de-
veloped ASD in the upper neck. According to research, the
Dynesys system’s ability to maintain mobility may increase
the risk of internal fixation, and the ROM of the operated
segment gradually decreased, with unexpected small joint fu-
sion occurring during follow-up 2 2, According to Peng and
Gao #, the Dynesys dynamic stabilization device should be
chosen over fusion surgery for lumbar degenerative illnesses,
although it is too soon to draw that conclusion.

Previous reports suggested that the Isobar TTL system
may have the potential to delay ASD, improve pain relief
and quality of life in patients with LDD, and have excellent
long-term clinical and radiological results %.

However, as reported in a systematic review, the exist-
ing research evidence is insufficient to demonstrate that the
Isobar semi-rigid system has better clinical efficacy com-
pared to titanium rods %. The three-dimensional mobility of
the Isobar rod is only + 2°, which is significantly lower than
the physiological mobility of the lumbar segments 27, There-
fore, it is not surprising that some patients treated with the
Isobar TTL system still develop ASD. A study using magnet-
ic resonance imaging (MRI) to identify ASD reported an in-
cidence of more than 39% (14/37) among patients undergo-
ing Isobar TTL treatment *. It should be noted that the high
resolution of MRI images may have enhanced the sensitivity
in the detection of disc degeneration and thus contributed to
the higher reported rate of ASD in that study.

The Isobar EVO system is designed to protect adjacent
segments while preventing the development of ASD by al-
lowing greater motion at the operated segment, thereby more
closely simulating normal biomechanical characteristics. A
related study has shown the potential of the Isobar EVO sys-
tem to maintain the mobility of operated segments and to
prevent further degradation of adjacent segments ©.

Published clinical trials have shown that using the Iso-
bar TTL dynamic stabilization device to treat lumbar disc
herniation reduces pain successfully (VAS score), improves
lumbar function (ODI and Japanese Orthopaedic Association
score), and reduces inflammatory markers such as C-reactive
protein, interleukin-6, and tumor necrosis factor-o levels in
serum 27 28, Our current study also showed significant early
improvements observed in VAS and ODI scores at 30 days
postoperatively in both groups of patients. Moreover, the
above scores decreased further during subsequent follow-up.
The VAS and ODI scores, however, did not differ significant-
ly between the TTL and EVO groups at 1 month, 3 months,
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or at the final follow-up, indicating that both dynamic fixation
systems successfully reduce symptoms and enhance patients’
day-to-day functioning and capacity for work for at least 2
years. Both methods yielded excellent clinical outcomes over
the study period, as evidenced by high excellent/good evalua-
tions based on the modified MacNab criteria for both groups
at the final follow-up (91.89% for the TTL group and 93.94%
for the EVO group). These recent findings suggest that the
two systems performed similarly in clinical outcomes.

According to Qian et al. 7, the ROM of the operated
segment was 3.46 + 1.02° preoperatively and 2.25 £ 0.79° at
12 months postoperatively in patients treated with the Isobar
TTL dynamic internal stabilization system (p > 0.05). Ac-
cording to these authors, the Isobar TTL system could suc-
cessfully maintain the mobility of operational sections. In our
investigation, the ROM of the adjacent segments increased,
whereas the ROM of the operated segments decreased at the
final follow-up in both groups. Although the ROM of the op-
erated segments in the EVO group (4.46 + 1.19°) was greater
than that in the TTL group (2.58 + 0.71°), the ROM of adja-
cent segments in the EVO group (5.83 + 1.32°) was lower
compared to that of the TTL group (6.74 £ 1.55°). These find-
ings indicate that both systems can only partially retain mo-
bility in the operated segments, and that the increase in mobil-
ity at adjacent segments cannot be completely avoided. How-
ever, the compensatory increase in mobility of the adjacent
segments by the Isobar EVO system was less severe and may
be beneficial in reducing the risk of ASD.

Chou et al. 2 compared the “topping-off” technique
(dynamic stabilization or less rigid fixation) with firm fusion
fixation. They found that the firm fusion was associated with
higher rates of degeneration in the two adjacent segments de-
tected by X-ray (52.6%), symptom occurrence (11.6%), and
secondary surgery (8.1%). When supra-ASD was detected by
X-ray in the hybrid fixation group, it occurred at a lower rate
(10.5%) than in the firm fusion cohort (24.7%). Thus, the
scientists concluded that “topping-off” technology might
significantly reduce the incidence of ASD.

In a comparison of the Isobar TTL system as well as a
firm fixation system, Gao et al. 2° discovered that the apparent
diffusion coefficient value of the dynamic fixation category
was considerably better than that of the firm fixation group.
This finding suggests that the Isobar TTL dynamic fixation
system may be able to successfully prevent or delay interver-
tebral disc degeneration. In another study, Zhou et al. * dis-
covered no significant differences in the relative grey-scale
values of contiguous intervertebral discs in the Isobar TTL
dynamic stabilization segment before and after surgery
(23.98 + 8.86 and 22.22 + 6.25, respectively; p = 0.46). The
authors concluded that this system might prevent the progres-
sion of ASD. In this manuscript, the IS height ratio values at
the final follow-up for the operated and adjacent segments
were not significantly different from preoperative values in
both groups. This indicates that both techniques were success-
ful in preserving the IVS heights of the operative segment and
preventing ASD. No significant difference in the IVS height
ratio for the operated adjacent segments was observed be-
tween the two groups at the final follow-up. Therefore,
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whether the two systems may perform differently in prevent-
ing ASD in the long run remains to be assessed.

Limitations of the study

We found no implant-related complications, such as
screw loosening, screw breakage, or rod fracture, in patients
treated with either system. Since the follow-up time was rela-
tively short, the higher degree of mobility associated with the
Isobar EVO system may lead to increased demands for repair
of screws and rods. Whether the screws and rods can with-
stand the long-term clinical test remains to be evaluated. In
addition, the sample size in this study was relatively small,
and individual variability may have influenced the results.
Larger studies are needed to further validate the clinical
effectiveness of the Isobar EVO system and its impact on ad-
jacent segments. Despite using the IVSR to assess the preva-
lence of ASD, previous research has shown that vertebral
height is negatively correlated with age and follow-up dura-
tion 3L The reliability of the IVS height ratio as a marker to
assess the degeneration of the intervertebral disc may be af-
fected, even if it may not be a severe problem in this short-
term investigation.

It has been confirmed in relevant studies that using MRI
to evaluate the intervertebral disc height index and Pfirrmann
grading of intervertebral disc degeneration is a preferable op-
tion 3238,

Conclusion

The clinical efficacy of the Isobar TTL and Isobar EVO
dynamic internal stabilization systems was satisfactory in the
short term. Both systems partially retained the mobility of
the operated segment and maintained the height of the inter-
vertebral space of both the operated and the adjacent seg-
ments. More importantly, the Isobar EVO system restored
the mobility of the operated segment to a greater extent than
the Isobar TTL system. Therefore, the Isobar EVO system
may have the potential to further reduce the risk of adjacent
segment degeneration.
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Abstract

Background/Aim. Polycystic ovary syndrome (PCOS) is
the most common endocrine disorder in women of
reproductive age, and it affects their physical and mental
health and their quality of life (QoL). The aim of this study
was to assess the QoL of women with PCOS of
reproductive age. Methods. The study included 100
women, aged 18 years or above, diagnosed with PCOS. The
Short Form Health Survey-36 (SF-36) was used as the
research instrument. Mann-Whitney U test, Kruskal-Wallis
test, and Spearman’s rank correlation coefficient were used
to examine possible differences in QoL within the variables
studied. Results. Women with PCOS living in rural areas
had a significantly higher mean score in the vitality domain.
A statistically significant, strongly positive correlation with
the total QoL score was found for the Mental Component
Summary (MCS) (p < 0.001) and Physical Component
Summary (PCS) (p < 0.001) subscales. A statistically
significant but weak negative correlation was found between
self-rated health and the PCS (» = 0.021), the MCS
(p = 0.004) and the total QoL score (p = 0.002), and age
with the PCS (p = 0.023) and the total QoL score
(p = 0.032). Conclusion. Women with PCOS in rural areas
were more vital and had better Qol. Lower self-esteem
regarding health is associated with poorer QoL, especially in
the psychological domain. In women with manifest PCOS,
eatly diagnosis and appropriate education can help alleviate
certain symptoms and prevent serious complications.

Keywords:
health; polycystic ovary syndrome; quality of life;
surveys and questionnaires; women.

Apstrakt

Uvod/Cilj. Sindrom policisticnih jajnika (polycystic ovary
syndrome — PCOS) je najceséi endokrini poremecaj Zzena u
reproduktivnom dobu i utice na njihovo fizicko i mentalno
zdravlje 1 na kvalitet Zivota (guality of life — QoL). Cilj rada
bio je da se proceni QoL Zena u reproduktivhom periodu
koje imaju PCOS. Metode. Istrazivanjem je obuhvaceno
100 Zena starijih od 18 godina, kojima je dijagnostikovan
PCOS. Kao instrument istrazivanja koriséen je upitnik Shors
Form Health Survey-36 (SF-30). Za ispitivanje mogucih razlika
u QoL u odnosu na ispitivane varijable, koris¢eni su Mann-
Whitney U test, Kruskal-Wallis test i Spearman-ov
koeficijent korelacije. Rezultati. Zene koje imaju PCOS i
zive u ruralnim sredinama imale su znacajno visi prosecni
rezultat u domenu vitalnosti. Statisticki znacajna, jaka
pozitivna korelacija sa ukupnim rezultatom QoL utvrdena je
za podskale Mental Component Summary (IMCS) (p < 0,001) i
Physical Component Summary (PCS) (p < 0,001). Utvrdena je
statisticki znacajna, ali slaba negativna korelacija izmedu
samoprocene zdravlja i PCS (p = 0,021), MCS (p = 0,004) 1
ukupnog skora QoL (p = 0,002), kao i izmedu Zzivotnog
doba i PCS (p = 0,023) i ukupnog skora QoL (p = 0,032).
Zaklju€ak. Zene u ruralnim podrucjima koje imaju PCOS
bile su vitalnije i imale su bolji QoL. Nize samopouzdanje u
vezi sa zdravljem povezano je sa losijim Qol, posebno u
psiholoskom domenu. Kod Zena sa ispoljenim PCOS se, uz
ranu dijagnozu i1 odgovarajuéu edukaciju, mogu ublaziti
pojedini simptomi i spreciti teske komplikacije.

Kljuéne reci:
zdravlje; jajnik, policisti¢ni, sindrom; kvalitet Zivota;
ankete i upitnici; Zene.

Introduction

Polycystic ovary syndrome (PCOS) is a significant
public health problem with a prevalence of approximately

15-20% in women aged 15-49 years . Due to its
complexity, up to 70% of women worldwide remain
undiagnosed 2. In 2016, 403 cases of coded PCOS diagnoses
per 100,000 women aged 15 to 49 years were recorded in
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Slovenia, which may suggest a substantial level of
underdiagnosis in this population 2,

The pathophysiology of the disease is not yet fully
understood, but it is thought to result from genetic,
metabolic, and environmental factors (e.g., lifestyle,
obesity) 1 . According to the Rotterdam consensus, PCOS is
defined by the presence of two or three of the following
criteria: anovulation and/or oligoovulation, clinical and/or
biochemical signs of hyperandrogenism, and polycystic
ovarian morphology (> 12 follicles with a diameter of 2-9
mm and/or an ovarian volume > 10 cm®) 57,

PCOS as a reproductive syndrome can develop over
time into a metabolic syndrome characterized by insulin
resistance independent of body mass index (BMI) &, impaired
glucose intolerance, dyslipidemia, and increased body
weight °. This, in turn, can lead to the development of type 2
diabetes mellitus *° and increase the risk of cardiovascular
disease (atherosclerosis, hypertension, heart attack) !, breast
and endometrial cancer %, and, in rare but severe cases,
obstructive sleep apnea. However, this is not a common
outcome 2. The severity of PCOS symptoms often varies
over the course of a woman’s reproductive life and manifests
differently at various stages of life . PCOS, a significant
cause of infertility, affects more than just physical health. It
often leads to emotional stress, reduced quality of life (QoL),
and body image issues. If the condition is not diagnosed in
time, it can cause serious health problems *°.

QoL is one of the most important measures for patients
with chronic diseases . As disease duration increases,
overall QoL declines, along with perceived health status and
QoL across the physical, social, and environmental
domains Y. The World Health Organization defines QoL as a
subjective assessment of an individual’s perception of reality
in relation to personal goals, viewed within the context of
their culture and value system 8, QoL is a broad concept,
defined as the perception of health or a conscious cognitive
evaluation of satisfaction with life *°. It is a useful indicator
of overall self-perception of health and physical and
emotional functioning in any illness 2. Health-related QoL
(HRQoL) is a multidimensional concept that examines how
health affects QoL *°. It is defined as a person’s perception of
their own life in the context of their culture and beliefs, as
well as their personal goals and concerns 2L It captures
information about people’s physical and mental health status
and the impact of their health status on their QoL %,

As PCOS can develop into a lifelong/chronic health
condition, it is important to assess the HRQoL of women
with PCOS %. Women with PCOS often have a lower
HRQoL, which may be due to symptoms that currently cause
them problems or fear of possible future disorders 24, The
HRQoL of women of reproductive age is negatively
influenced by reproductive history and menstrual status 2%, as
well as PCOS and infertility as separate factors 2°, obesity
and body image disturbance ', hyperandrogenism 2, anxiety
and depression 2, a deterioration in women’s self-esteem and
self-image ', changes in sleep quality, body image, and
mood disorders . PCOS affects all domains of the Short
Form (SF) Health Survey, with PCOS having the most
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negative impact on psychological domains such as emotions
and vitality *. HRQoL is significantly reduced in adult
women with the anovulatory phenotype of PCOS *°. PCOS
has a negative impact on HRQoL in women with PCOS 1.

All members of the interdisciplinary healthcare team,
including physicians, nurses, pharmacists, and other
healthcare support staff, need to understand the concept of
QoL to effectively support patients in achieving their health
goals and improving their QoL 3.

The aim of this study was to assess the QoL of women
with PCOS of reproductive age.

Methods

This cross-sectional study was conducted between May
and July 2023 in 100 women diagnosed with PCOS at
reproductive age.

A self-report questionnaire, the 36-item SF (SF-36),
was used as the research instrument. More holistic health
care focuses on a biopsychosocial model that emphasizes the
patient’s well-being and QoL. HRQoL is a multidimensional
concept that describes the physical, emotional, and social
aspects of certain diseases. Patient-centered measures or
patient-reported outcome measures capture information that
comes directly from the patient 1. These measures include
patient satisfaction, community integration, and social
participation from the patient’s perspective. This patient
perspective is particularly important in research and clinical
practice, especially regarding their functioning and health.
The SF-36 is an instrument that has the highest
methodological quality for assessing HRQoL 2. The SF-36
is used to understand the impact of PCOS and to assess the
health status of individual patients, as well as to monitor and
compare the burden of disease %,

The pre-validated SF-36 questionnaire is a standard tool
for assessing various aspects of HRQoL during the past four
weeks. Respondents considered the four weeks preceding the
date of questionnaire completion. The SF-36 comprises eight
domains: general health, physical functioning, role
limitations due to physical health, role limitations due to
emotional problems, bodily pain, social functioning, vitality
(energy/fatigue), and emotional well-being. The scores for
each domain range from 0-100, with higher scores indicating
better health * 2 %, We divided the eight QoL domains into
two summarizing subscales: Physical Component Summary
(PCS) with physical functioning, role limitations due to
physical health, body pain, and general health domains and
Mental Component Summary (MCS) with vitality
(energy/fatigue), social functioning, role limitations due to
emotional problems, emotional well-being domains, as well
as the SF-36 total score 343,

The questionnaire consisted of two parts. The first part
collected socio-demographic data (age, place of residence,
employment status, and self-rated health), while the second part
contained the validated SF-36 questionnaire translated into
Slovenian. The Slovenian translation of the SF-36 is a reliable
and valuable validated tool that uses the SF-36 domains to
assess HRQoL. Reliability testing of the SF-36 domains
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included internal consistency and test-retest reliability. The
Cronbach alpha coefficient for all SF-36 domains was above
0.78, and the Cronbach alpha coefficient for the SF-36 total
score was 0.93 *. In this study, the Cronbach alpha coefficient
for all domains of the SF-36 was 0.840.

Sampling technique

The questionnaire was developed using the online
survey tool Google Forms. As we included only women with
PCOS in the survey, a link to an anonymous online
questionnaire was distributed via social media and PCOS
support groups using a snowball sampling approach. All
participants were recruited via posts on social media
supporting women with PCOS (Facebook PCOS Slovenia),
where they received a direct link to the first introductory part
of the online survey. Upon accessing the survey, participants
received information about the study. They were informed
that all entries were anonymous and voluntary. Participants
could only continue with the survey after they had given
their consent.

The simple random sampling was carried out using
Microsoft Excel software, whereby the women were
assigned using the random numbers function - RAND, and
the first 100 were selected according to their value.

Ethical consent

The data was collected using an anonymous online
questionnaire. The study was conducted in accordance with
the ethical principles of the World Medical Association
Declaration of Helsinki (including its Tokyo revision) and
the Code of Ethics for Nurses and Nursing Assistants in
Slovenia. Informed consent was obtained from all study
participants.  Participation was voluntary. Absolute
confidentiality was guaranteed throughout the study.

Statistical analysis

Categorical variables were presented as percentages,
while continuous variables were presented as arithmetic

Table 1

means with standard deviations, 95% confidence intervals,
medians, and ranges. The Mann-Whitney U test was used to
compare the mean scores of SF domains between two groups
(by place of residence and employment status). The Kruskal-
Wallis test with Bonferroni correction was used to compare
the mean scores of SF domains among three groups (age
groups and self-rated health). Spearman correlation was used
to assess relationships between SF domains. Statistical
significance was set at p < 0.05. All analyses were performed
using IBM SPSS Statistics, version 29.0 (IBM Corporation,
Armonk, NY, USA).

Results

The present study included 100 women over the age of
18 years (mean age 25.19 + 4.02, range 18-39) diagnosed
with PCOS. Most of the respondents (66%) lived in rural
areas, with female students forming the largest subgroup
(52%). A total of 39% of respondents rated their health as
satisfactory (Table 1).

Differences in the quality of life of women with
polycystic ovary syndrome — influence of
sociodemographic factors

In the SF-36, respondents achieved the lowest mean
scores in the areas of role limitation/emotions (22.33), role
limitation/physicality (41.50), and MCS (42.77). There were
no significant differences in age, employment status, or the
SF domains. In all domains of the SF-36, the mean score of
respondents living in rural areas was slightly higher.
However, the Mann-Whitney U test only revealed a
statistically significant difference in vitality (energy/fatigue)
depending on place of residence (Z =-2.122; U = 831.500;
p = 0.034). Pairwise comparisons showed that respondents in
rural areas had a significantly higher mean vitality score
(54.90) than respondents in urban areas (41.96).

Respondents who rated their state of health as very
good had higher scores in all SF domains. The Kruskal-
Wallis test shows statistically significant differences in the
domains of role limitation/physicality (H = 33.030;

Socio-demographic characteristics of PCOS women

Variable

Values

Age, years
18-24
25-29
>30
Place of residence
urban area
rural area
Employment status
studying
active working
Self-rated health
very good
satisfactory
poor

48
37
15

34
66

52
48

26
39
35

PCOS - polycystic ovary syndrome.

All values are given as percentages.
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p <0.001), role limitation/emotion (H = 19.641; p <0.001),
PCS (H=6.700; p=0.037), MCS (H=8.199; p=0.017),
and the total QoL score (H =9.695; p = 0.008) on the self-
rated health (Table 2).

Pairwise comparisons showed that in the role
limitation/physicality domain, respondents who rated their
health as very good were statistically significantly different
from those who rated it as poor (p < 0.001) and statistically
significantly different from those who rated their health as
satisfactory (p = 0.003); respondents who rated their health
as satisfactory were also significantly different from those
who rated their health as poor (p = 0.002). In the area of role
limitation/emotion domain, respondents with a very good
self-rated state of health differed significantly from those
who rated their state of health as poor (p <0.001) or
satisfactory (p = 0.004), while no significant difference was
found between the “satisfactory” and “poor” groups
(p =0.080). In the PCS, respondents with a very good self-
rated health status differed significantly from those who
rated their health status as poor (p <0.001) or satisfactory
(p =0.004), while no significant difference was found
between the “satisfactory” and “poor” groups (p = 0.080). In
the MCS, respondents with a very good self-rated health
status differed significantly from those who rated their health
status as satisfactory (p=0.014) or poor (p=0.009),
although no significant difference was found between the
“satisfactory” and “poor” groups (p =0.805). In the total
QoL score, respondents who rated their state of health as

very good differed significantly from those who rated it as
satisfactory (p=0.022) or poor (p=0.002), while no
significant difference was found between the “satisfactory”
and “poor” groups (p = 0.885).

Correlation analysis of quality of life and
sociodemographic characteristics

A statistically significant, strongly positive correlation
was found between the total QoL score and the PCS
(p <0.001) and MCS (p <0.001) subscales. In contrast, a
statistically significant but weak negative correlation was
found between the self-rated health status and the PCS
(p=0.021), MCS (p=0.004), and the total QoL score
(p =0.002). Age also showed a weak negative correlation
with both the PCS (p=0.023) and the total QoL score
(p =0.032) (Table 3).

Discussion

Assessing the QoL of people with PCOS is necessary as
it provides a broader insight into the life and well-being of
the individual. The results of our study show that women
with PCOS living in rural areas scored higher in the vitality
SF domain, possibly due to a more active lifestyle in nature
and lower stress levels. Our findings indicate that women
with PCOS generally reported a satisfactory self-assessment
of their health. However, lower mean scores were observed

Table 2
Differences in the SF-36 domain scores in PCOS women

SF domain Mean + SD 95% ClI Median Rank p-value

PCS 51.51 £18.97 47.74-55.27 55.31 98.75 0.0377
physical functioning 64.05 + 33.50 57.40-70.70 70.00 100.00 n.s.
role limit/physical 4150 £43.11 32.95-50.05 25.00 100.00 <0.001f
bodily pain 51.58 £ 27.33 46.15-57.00 45.00 100.00 n.s.
general health 48.90 + 22.37 44.46-53.34 45.00 100.00 n.s.

MCS 42.77 £16.18 39.56-45.98 42.23 91.67 0.017t
role limit/emotion 22.33+36.72 15.05-29.62 15.00 100.00 <0.0017
vitality (energy/fatigue) 44.80 + 18.23 41.18-48.42 45.00 100.00 0.034"
emotional well-being 53.19 +19.18 49.38-57.00 52.00 100.00 n.s.
social functioning 50.75 + 23.82 46.02-55.48 50.00 100.00 n.s.

QoL - total score (SF-36) 47.14 £ 16.45 43.87-50.40 46.16 95.21 0.008"

SF-36 — Short Form Health Survey-36; PCOS - polycystic ovary syndrome; SD - standard deviation;
Cl —confidence interval; PCS - Physical Component Summary; MCS - Mental Component Summary;

QoL - quality of life; n.s. — non-significant.

Note: *residence difference, Mann-Whitney U test with a p < 0.05; 'general health difference, Kruskal-Wallis test
with a p <0.05. For an explanation on how the MCS and PCS are derived from eight subscales of the SF-36, see

the Methods section.

Table 3

Correlation analysis of quality of life and selected sociodemographic characteristics

Parameter PCS MCS QoL - total score
Age -0.227" -0.147 -0.215"
Place of residence -0.196 -0.138 -0.184

Job status -0.119 -0.107 -0.143
Self-rated health -0.230" -0.287"" -0.300™
PCS 1.000 0.732™ 0.932™
MCS 0.732™ 1.000 0.918™

PCS - Physical Component Summary; MCS - Mental Component Summary;

QoL - quality of life.

Note: * correlation is significant at p < 0.05; ** correlation is significant at p < 0.01.

Mlinar S. Vojnosanit Pregl 2026; 83(4): 226—233.



Page 230

VOJNOSANITETSKI PREGLED

Vol. 83, No. 4

in several domains of the SF-36, particularly in role
limitation/emotion, role limitation/physical, and vitality. The
lower mean MCS score compared to the PCS further
suggests that the mental, rather than the physical, component
of QoL was more affected in respondents. The mean total
QoL score was 47.14, indicating a tendency towards poorer
emotional functioning and poorer HRQoL. Similarly, PCOS
was found to have the strongest negative impact on
psychological HRQoL . It was also found that women with
PCOS had a significantly lower mean HRQoL score of 43.4,
with the lowest scores in domains such as vitality, emotional
health, social functioning, physical pain, and general
health *”. On the other hand, in Spain, the SF-12 scale was
used in a cohort of women with PCOS, and it was found that
all women with PCOS had significantly lower scores on the
PSC. The QoL of women with PCOS is worse, as PCOS has
a negative impact on physical and mental health, as well as
social activities . When comparing women with ovulatory
or anovulatory PCOS to the control group of women without
PCOS, women with anovulatory PCOS had statistically
significantly lower scores in the domains of role
limitation/physical, vitality, and role limitation/emotion,
while women with ovulatory PCOS had lower scores in the
domains of general health and mental health. The greater
differences in HRQoL among women with anovulatory
PCOS are likely due to oligoovulation and
hyperandrogenism, which are associated with infertility and
issues related to self-esteem or self-concept 2. With an early
diagnosis and appropriate information, those affected can
prevent serious complications and minimize the disturbing
symptoms associated with PCOS *¥'.

The increasing incidence of PCOS worldwide requires a
thorough investigation of its epidemiological trends and
socio-demographic correlates. In 2021, the global prevalence
of PCOS was estimated at 65.77 million cases, with 576.05
thousand disability-adjusted life years (DALYS) attributed to
the condition. This represents an increase of 87% compared
to 1990. The increasing trend can be observed in regions
with a medium socio-demographic index, and the 45-49 age
group has the highest DALYs rate in this region %, In 2021,
there were 2.3 million new cases of PCOS, with the highest
rates in Italy, Japan, and New Zealand. The increase in the
prevalence and burden of PCOS is likely due to multiple
factors. It is partly attributable to improved diagnostic
criteria and reporting, but may also reflect a genuine rise
associated with genetic, epigenetic, and environmental
factors, as well as differences in the sociodemographic index
between countries and regions .

Women with PCOS had a significantly lower QoL
compared to healthy controls. The PCOS women with higher
education had better HRQoL scores in all eight domains of the
SF-36, but without statistically significant differences; those
over 30 years of age had the lowest mean scores in the
domains of role limitations/femotional (25.92), role
limitations/physical (25.0), and general health (28.24) 2.
Similarly, in our study, we found a significantly weak negative
correlation between age and PCS and total QoL scores,
suggesting that older respondents have poorer HRQoL.

For women with PCOS, their socioeconomic status is a
risk factor for disease acceptance; living in an urban
environment and time since diagnosis (1 to 5 years) were
significantly associated with poorer acceptance of PCOS .
In the present study, we also found the influence of place of
residence on QoL. Respondents who lived in the countryside
had slightly higher mean scores in all QoL domains and a
statistically  significantly  higher score for vitality
(energy/fatigue), implying that they have less of a negative
impact on QoL. This could indicate a less stressful life in the
countryside, where appearance is less important, as well as a
lifestyle with more physical activity and contact with nature.
In contrast, the QoL of women with PCOS was not related to
disease duration or comorbidities. However, a significant
correlation was found with the discomfort caused by PCOS
symptoms. Most women with PCOS rated their QoL as good
or very good, and those with very bothersome PCOS
symptoms reported lower QoL than those whose symptoms
were not categorized as very bothersome. Women with lower
QoL felt they were not in control of the disease, suffered
from depression, and did not accept their physical
appearance “°. In our study, we found a significantly weak
negative correlation between rated health status and PCS,
MCS, and total QoL scores, which, as expected, means that
the worse the perceived health status, the lower the HRQoL.

Women with PCOS and BMI > 25 had a statistically
significant and more pronounced lower QoL compared to
healthy women and normal-weight PCOS women. However,
the SF-36 domains of social function and physical function
were significantly more impaired in PCOS women with a
BMI > 25 compared to normal-weight controls *. Similarly,
women with PCOS with a BMI>30 had a statistically
significantly lower mean score in the domains of general
health (32.55), physical function (61.56), and energy/fatigue
(48.43) %,

Angin et al. 2® found that infertility negatively affects
QoL, with the lowest SF-36 scores observed in the infertile
PCOS group compared to the fertile PCOS group and the
infertile non-PCOS group. The lowest scores were in the
mental (44.0) and physical (44.4) components %, Infertility
in women with PCOS is associated with psychological
distress, which affects their sexual satisfaction, self-esteem,
and QoL. However, infertility and psychological distress
largely depend on ethnic background, religious beliefs, and
personal desire to have children %2, In addition to obesity and
hirsutism, bodily pain is the main disorder that limits the
physical QoL of PCOS women *. PCOS women score
significantly worse in the domains of physical functioning
and bodily pain on the SF-36 compared to healthy
controls #,

The risk of depressive symptoms is 2.5 times higher in
women with PCOS than in healthy women 5. Compared to
healthy women, women with PCOS had significantly lower
scores in the SF-36 domains PCS (67.31) and MCS (52.74),
and significantly higher scores for depressive, anxious, and
hyperthymic symptoms “6. In this study, respondents who
self-rated their health as very good reported fewer physical
and emotional limitations and had statistically significantly
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higher mean scores for PCS, MCS, and total QoL. This
suggests that health perception is an important factor in
assessing the HRQoL of women with PCOS and emphasizes
the need for a holistic approach to the treatment of PCOS
patients, which includes not only the treatment of symptoms
but also the psychosocial aspects of the disease.

Physical and psychological problems are often
exacerbated by cultural and societal pressures, which
underscores the need to destigmatize PCOS. Healthcare
professionals should be aware of the impact of PCOS on
reducing QoL *’. Nurses have a positive impact on women
by supporting them, educating them about the disease and
symptom management, raising awareness of prevention, and
promoting health through a healthy lifestyle 8. In addition,
they must address the psychological dimensions of the
disease and, above all, empower women to actively
participate in the management of their own health.

Physical and mental health are closely linked and
together form an important part of QoL. A poorer self-rated
state of health is closely linked to a lower QoL, especially in
the area of mental health. Effective management of PCOS
requires an interdisciplinary healthcare team, with the
gynecologist taking a leading role. The nurse can make an
important contribution to the health promotion of women
with PCOS by raising awareness and actively encouraging a
healthy lifestyle. Shereda et al. “ suggested that
biopsychosocial nursing intervention significantly improved
body image, depression, anxiety, stress, and overall QoL in
women with PCOS.

As a health educator, the nurse plays an important role
in encouraging women, particularly in urban environments,
to maintain a healthy lifestyle and weight through a

balanced, nutritious diet; regular, health-enhancing physical
activity in green spaces or indoors when air pollution is
present; restorative sleep; and effective stress management
techniques.

Limitations of the study

The present study has some limitations. The women
self-assessed their QoL. The SF-36 does not include physical
and emotional symptoms related to the menstrual cycle,
hirsutism, and infertility, which are important in women with
PCOS and may affect their QoL.

Conclusion

In this study, we found that women with polycystic
ovary syndrome who live in rural areas are more vital and
have a better quality of life. Poorer self-rated health status is
significantly associated with lower quality of life,
particularly in relation to the psychological component. The
relationship between the physical and psychological
components of health and perceived quality of life thus
emphasizes the need for a holistic approach in the treatment
of women with polycystic ovary syndrome. With an early
diagnosis and appropriate education, serious complications
and minimization of some symptoms associated with
polycystic ovary syndrome in affected women can be
prevented.

Conflict of interest

The author declares no conflict of interest.

REFERENCES

1. Bebboodi Moghadam Z, Fereidooni B, Saffari M, Montazgeri A.
Measures of health-related quality of life in PCOS women: a
systematic review. Int ] Womens Health 2018; 10: 397—408.
DOI: 10.2147 /IJWH.S165794.

2. Islam H, Masud ], Islam YN, Hagune FK. An update on polycystic
ovary syndrome: A review of the current state of knowledge in
diagnosis, genetic etiology, and emerging treatment options.
Womens Health (Lond) 2022; 18: 17455057221117966. DOI:
10.1177/17455057221117966.

3. Miazgowski T, Martopullo I, Widecka J, Miazgowski B, Brodowska
A. National and regional trends in the prevalence of polycystic
ovary syndrome since 1990 within Europe: the modeled esti-
mates from the Global Burden of Disease Study 2016. Arch
Med Sci 2019; 17(2): 343-51. DOLI:
10.5114/a0ms.2019.87112.

4. Martin ML, Halling K, Eek D, Krobe M, Paty ]. Understanding
polycystic ovary syndrome from the patient perspective: a con-
cept elicitation patient interview study. Health Qual Life Out-
comes 2017; 15(1): 162. DOI: 10.1186/512955-017-0736-3.

5. Smet ME, McLennan A. Rotterdam criteria, the end. Australas |
Ultrasound ~ Med 2018; 21(2): 59-60. DOL:
10.1002/2jum.12096.

6. Mummnsoglu S, Yildiz BO. Polycystic ovary syndrome phenotypes
and prevalence: Differential impact of diagnostic criteria and
clinical versus unselected population. Curr Opin Endoctr Metab
Res 2020; 12: 66—71. DOI:10.1016/j.coemt.2020.03.004.

Mlinar S. Vojnosanit Pregl 2026; 83(4): 226—233.

7. Bulsara |, Patel P, Soni A, Acharya S. A review: Brief insight into
polycystic ovarian syndrome. Endocr Metab Sci 2021; 3:
100085. DOI: 10.1016/j.endmts.2021.100085.

8. Agzziz R, Carmina E, Chen Z, Dunaif A, Laven |SE, Legro RS, et
al. Polycystic ovary syndrome. Nat Rev Dis Primers 2016; 2:
16057. DOI: 10.1038/nrdp.2016.57.

9. Louwers Y1/, Laven JSE. Characteristics of polycystic ovary
syndrome throughout life. Ther Adv Reprod Health 2020; 14:
2633494120911038. DOLI: 10.1177/2633494120911038.

10. Agrawal A 4th, Dave A, Jaiswal A. Type 2 Diabetes Mellitus in
Patients With Polycystic Ovary Syndrome. Cureus 2023;
15(10): €46859. DOI: 10.7759/ cureus.46859.

11. Pililis S, Lampsas S, Kountonri A, Plionta 1, Korakas E, Livadas S,
et al. The cardiometabolic risk in women with polycystic ovari-
an syndrome (PCOS): From pathophysiology to diagnosis and
treatment. Medicina (Kaunas) 2024; 60(10): 1656. DOI:
10.3390/medicina60101656.

12. Amiri M, Bidbendi-Yarandi R, Fallabzadeh A, Marzban Z,
Ramezani Tehrani F. Risk of endometrial, ovarian, and breast
cancers in women with polycystic ovary syndrome: A system-
atic review and meta-analysis. Int J Reprod Biomed 2022;
20(11): 893—914. DOI: 10.18502/1jrm.v20i11.12357.

13. He ], Ruan X, Li . Polycystic ovary syndrome in obstructive
sleep apnea-hypopnea syndrome: an updated meta-analysis.
Front Endocrinol (Lausanne) 2024; 15: 1418933. DOI:
10.3389/fendo.2024.1418933.


https://doi.org/10.1016/j.endmts.2021.100085
https://doi.org/10.1177/2633494120911038

Page 232

VOJNOSANITETSKI PREGLED

Vol. 83, No. 4

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

LiM, He Z, Shi L, Lin M, Li M, Cheng Y, et al. Intelligent de-
tection for Polycystic Ovary Syndrome (PCOS): Taxonomy,
datasets and detection tools. Comput Struct Biotechnol J 2025;
27:1578-99. DOL: 10.1016/j.csbj.2025.04.011.

Chanhan P, Patil P, Rane N, Raundale P, Kanakia H. Compara-
tive Analysis of Machine Learning Algorithms for Prediction
of PCOS. 2021 International Conference on Communication
information and Computing Technology (ICCICT), Mumbai,
India; 2021. p1-7. DOLI:
10.1109/ICCICT50803.2021.9510128.

Zikit O, Coetanovié A, Kosti¢ |, Nikoli¢ G, Stgjanov ], Binié I. Men-
tal health and quality of life of female breast cancer survivors
in southeast Serbia. Vojnosanit Pregl 2024; 81(9): 570-8. DOI:
10.2298/VSP240413049Z.

Rzorica E, Bieii A, Wdowiak A, Szymaiiski R, Lyanowicz-Palns G.
Determinants of quality of life and satisfaction with life in
women with polycystic ovary syndrome. Int ] Environ Res
Public Health 2018; 15(2): 376. DOI: 10.3390/ijetph15020376.
World Health Organization. WHOQOL: Measuring Quality of
Life. Geneva: WHO; 2025 [cited 2025 May 16; accessed 2025
May 10]. Available from: https://www.who.int/tools/whogqol
Rarimi M, Brazier |. Health, health-related quality of life, and
quality of life: what is the difference? Pharmacoeconomics
2016; 34(7): 645—9. DOI: 10.1007/s40273-016-0389-9.
Raczmarek C, Haller DM, Yaron M. Health-Related Quality of
Life in Adolescents and Young Adults with Polycystic Ovary
Syndrome: A Systematic Review. ] Pediatr Adolesc Gynecol
2016; 29(6): 551—7. DOI: 10.1016/}.jpag.2016.05.006.
Sdnchez-Ferrer ML, Adoamnei E, Prieto-Sdnchez MT, Mendiola ],
Corbalan-Biyang S, Moiiino-Garcia M, et al. Health-related quality
of life in women with polycystic ovary syndrome attending to
a tertiary hospital in Southeastern Spain: A case-control study.
Health Qual Life Outcomes 2020; 18(1): 232. DOI:
10.1186/512955-020-01484-.

Yin S, Njai R, Barker L, Siegel PZ, Liao Y. Summatizing health-
related quality of life (HRQOL): Development and testing of a
one-factor model. Popul Health Metr 2016; 14: 22. DOI:
10.1186/512963-016-0091-3.

Tabassum F, [yoti C, Sinha HH, Dhar K, Akhtar MS. Impact of
polycystic ovary syndrome on quality of life of women in cor-
relation to age, basal metabolic index, education and martiage.
PLoS One 2021; 16(3): €0247486. DOI:
10.1371/journal.pone.0247486.

Khomami MB, Tebrani FR, Hashemi S, Farabmand M, Azizi F. Of
PCOS Symptoms, hirsutism has the most significant impact
on the quality of life of Iranian women. PLoS One 2015; 10(4):
¢0123608. DOI: 10.1371/journal.pone.0123608.

Bazarganipour F, Ziaei S, Montazeri A, Foroozanfard T, Kazemnejad
A, Faghibhzadeh S. Health-related quality of life in patients with
polycystic ovary syndrome (PCOS): a model-based study of
predictive factors. J Sex Med 2014; 11(4): 1023—32. DOLI:
10.1111/jsm.12405.

Angin P, Yoldemir T, Atasayan K. Quality of life among infertile
PCOS patients. Arch Gynecol Obstet 2019; 300(2): 461—7.
DOI: 10.1007/500404-019-05202-z.

Barberis N, Calaresi D, Cannavo M, 1Verrastro 1. Body mass in-
dex and quality of life in individuals with polycystic ovary syn-
drome: Dysmorphic concerns and eating disorders as media-
tors. Front Public Health 2022; 10: 962083. DOI:
10.3389/fpubh.2022.962083.

Dybciak P, Humenink E, Raczkiewicz D, Krakowiak |, Wdowiak A,
Bojar 1. Anxiety and Depression in Women with Polycystic
Ovary Syndrome. Medicina (Kaunas) 2022; 58(7): 942. DOI:
10.3390/medicina58070942.

Pinto ], Cera N, Pignatelli D. Psychological symptoms and brain
activity alterations in women with PCOS and their relation to
the reduced quality of life: A narrative review. ] Endocrinol
Invest 2024; 47(7): 1-22. DOI: 10.1007/s40618-024-02329-y.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43

44,

45.

Bazarganiponr F, Ziaei S, Montazeri A, Foroozanfard I, Faghibzadeb
S. Iranian version of modified polycystic ovary syndrome
health-related quality of Life questionnaire: Discriminant and
convergent validity. Iran ] Reprod Med 2013; 11(9): 753—60.
Teoli D, Bhardwaj A. Quality of life [Internet]. Treasure Island
(FL): StatPearls Publishing; 2023 Mar 27 [cited 2025 May 16;
accessed 2025 Jun 10]. Available from:
https:/ /www.ncbi.nlm.nih.gov/books/NBK547711/
Herndndez-Segura N, Marcos-Delgado A, Pinto-Carral A, Ferndandez-
Viilla T, Molina AJ. Health-Related Quality of Life (HRQOL)
Instruments and Mobility: A Systematic Review. Int ] Environ

Res  Public Health 2022; 19(24): 16493. DOL
10.3390/1ijerph192416493.
Jones GL, Hall [M, Lashen HI., Balen AH, Ledger W1.. Health-

related quality of life among adolescents with polycystic ovary
syndrome. ] Obstet Gynecol Neonatal Nurs 2011; 40(5):
577—88. DOI: 10.1111/§.1552-6909.2011.01279.x.

Latas M, Stojkovié T, Ralié T, Jovanovic S, Spiric Z, Milovanovié .
Medical students' health-related quality of life: A comparative

study. Vojnosanit Pregl 2014; 71(8): 751—-6. DOI:
10.2298/vsp14087511L.
Lins L, Carvalho FM. SF-36 total scote as a single measure of

health-related quality of life: Scoping review. SAGE Open
Med 2016; 4: 2050312116671725. DOLI:
10.1177/2050312116671725.

Marn-V nkadinovié D, Jamnik H. Validation of the short form-36
health survey supported with isokinetic strength testing after
sport knee injury. J Sport Rehabil 2011; 20(3): 261—-76. DOI:
10.1123/js£.20.3.261.

Dey P. Quality of life of women with polycystic ovarian syn-
drome. Int J Reprod Contracept Obstet Gynecol 2018; 7(7):
2586—9. DOL: 10.18203/2320-1770.ijrcog20182447.

Wang J, Wang B, Li C, Meng T, Lin C, Chen ], et al. Evolving
global trends in PCOS burden: A three-decade analysis (1990-
2021) with projections to 2036 among adolescents and young
adults. Front Endocrinol (Lausanne) 2025; 16: 1569694. DOL:
10.3389/fendo.2025.1569694.

Lin T, Xie B, Yang |, Xu ], Chen F. Changes in the global bur-
den of polycystic ovary syndrome from 1990 to 2021. Reprod
Health 2025; 22(1): 86. DOI: 10.1186/512978-025-02016-y.
Ligocka N, Chmaj-Wierzchowska K, Wizotek K, Wilezak M,
Tomezyk K. Quality of Life of Women with Polycystic Ovary
Syndrome. Medicina (Kaunas) 2024; 60(2): 294. DOI:
10.3390/medicina60020294.

Panico A, Messina G, Lupoli GA, Lupoli R, Cacciapnoti M, Mosca-
telli F, et al. Quality of life in overweight (obese) and normal-
weight women with polycystic ovary syndrome. Patient Prefer
Adherence 2017; 11: 423—9. DOI: 10.2147/ppa.s119180.
Gnawali A, Patel V', Cuello-Ramirez A, Al Kaabi AS, Noor A, Ra-
shid MY, et al. Why are Women With Polycystic Ovary Syn-
drome at Increased Risk of Depression? Exploring the Etio-
logical Maze. Cureus 2021; 13(2): ¢13489. DOI:
10.7759/ cureus.13489.

Lu KT, Ho YC, Chang CL, Lan KC, Wu CC, Sn YT. Evaluation
of bodily pain associated with polycystic ovary syndrome: A
review of health-related quality of life and potential risk fac-
tors. Biomedicines ~ 2022; 10(12): 3197. DOLI:
10.3390/biomedicines10123197.

Borghi L, Leone D, Vegni E, Galiano V', Lepadatn C, Sulpizio
P, et al. Psychological distress, anger and quality of life in
polycystic ovary syndrome: Associations with biochemical,
phenotypical and socio-demographic factors. ] Psychosom
Obstet  Gynaecol  2018;  39(2): 128—-37. DOI:
10.1080/0167482x.2017.1311319.

Dybciak P, Raczkiewicz D, Humenink E, Powrizek T, Gujski M,
Mafecka-Massalska T, et al. Depression in polycystic ovary syn-
drome: A systematic review and meta-analysis. ] Clin Med
2023; 12(20): 6446. DOI: 10.3390/jcm12206446.

Mlinar S. Vojnosanit Pregl 2026; 83(4): 226-233.


https://www.who.int/tools/whoqol
https://www.ncbi.nlm.nih.gov/books/NBK547711/

Vol. 83, No. 4

VOJNOSANITETSKI PREGLED

Page 233

46.

47.

48.

Ozean Dag Z, Alpua M, Isik Y, Buturak SV, Tulmac OB, Turkel
Y. The evaluation of temperament and quality of life in pa-
tients with polycystic ovary syndrome. Gynecol Endocrinol
2017; 33(3): 250—3. DOI: 10.1080/09513590.2016.1254610.
Lsmayilova M, Yaya S. What can be done to improve polycystic
ovary syndrome (PCOS) healthcare? Insights from semi-
structured interviews with women in Canada. BMC Women's
Health 2022; 22(1): 157. DOI: 10.1186/512905-022-01734-w.
Dashti S, Abdul Hamid H, Mohamad Saini S, Tusinin M, Ismail M,
Jafarzadel Esfehani A, et al. A randomised controlled trial on
the effects of a structural education module among women
with polycystic ovarian syndrome on nutrition and physical ac-
tivity changes. BMC Womens Health 2022; 22(1): 277. DOL
10.1186/512905-022-01861-4.

Mlinar S. Vojnosanit Pregl 2026; 83(4): 226—233.

49. Shereda HMA, Shokr EA, Radwan HA, Algersh DLA, Hashem

SR, Konsonh AME, et al. Effect of bio-psychosocial nursing in-
tervention on emotional status, body image, and quality of life
of women with polycystic ovarian syndrome: a quasi-
experimental study. BMC Nurs 2025; 24(1): 887. DOI:
10.1186/512912-025-03483-1.

Received on July 20, 2025
Revised on March 19, 2026
Revised on April 1, 2026
Accepted on April 8, 2026
Online First April 2026



Page 234

VOJNOSANITETSKI PREGLED

Vojnosanit Pregl 2026; 83(4): 234-240.

SHORT REPORT
(CC BY-SA) 28

TETg
! "A'

UDC: 616.13-007.64-08
DOI: https://doi.org/10.2298/VSP250202017K

Treatment of splanchnic artery aneurysms — single center results and

experience

Lecenje aneurizmi splanhni¢nih arterija — rezultati i iskustva jednog centra

Ognjen Kosti¢*, Stefan Duci¢*, David Matejevi¢*, Andrija Roganovié*,
Lazar Davidovié¢*'

*University Clinical Center of Serbia, Clinic for Vascular and Endovascular Surgery,
Belgrade, Serbia; TUniversity of Belgrade, Faculty of Medicine, Belgrade, Serbia

Abstract

Background/Aim. Visceral artery aneurysms (VAAs) are rare
but potentially life-threatening conditions. With the increasing
availability of diagnostic and therapeutic options, there is a
growing need to determine the optimal treatment approach—
endovascular (EV) vs. open surgical (OS) reconstruction. The
aim of this study was to analyze treatment outcomes in patients
with VAA at a single center and compare the efficacy of EV
and OS approaches. Methods. The study included 27 OS (the
OS group) or EV (the EV group) interventions for VAA,
petformed at our institution from January 2010 to November
2023, on 27 patients, 13 males and 14 females, with a mean age
of 57 * 13 years. Treatment decisions were reached by a
multidisciplinary team of a vascular surgeon, an anesthesiologist,
and an interventional radiologist. Results. Out of the 27
patients, 9 were treated in the emergency setting, with 6 of them
having ruptured aneurysms. The most common was a splenic
artery aneurysm, 50.0% of all VAAs. Thirteen patients
underwent EV reconstruction, one patient underwent a hybrid
approach, and 13 patients had OS reconstruction. Technical
success was 24/27 ot 88.9%. Eleven patients were treated by

Apstrakt

Uvod/Clilj. Aneurizme visceralnih attetija  (visceral ~ artery
aneurysms — VAAs) su retka, ali po zivot potencijalno opasna
stanja. Sa porastom dostupnih dijagnostickih i terapijskih
moguénosti, raste potreba za odredivanjem optimalnog
terapijskog ptistupa—endovaskularna (EV) rekonstrukeija vs.
otvorena hirurska (gpen supgery — OS) rekonstrukeija. Cilj rada
bio je da se analiziraju ishodi lecenja obolelih od VAA u
jednom centru i uporedi efikasnost EV i OS pristupa. Metode.
Istrazivanjem je obuhvaceno 27 OS (OS grupa) ili EV (EV
grupa) intervencija za VAA, sprovedenih u nasoj ustanovi od
januara 2010. do novembra 2023. godine, kod 27 bolesnika, 13
muskog i 14 Zenskog pola prosecne starosti 57 + 13 godina.
Odluke o le¢enju donosio je multidisciplinarni tim, koji su ¢inili
vaskularni hirurg, anesteziolog i interventni radiolog. Rezultati.
Od ukupno 27 bolesnika, 9 je zbrinuto kao hitni slucajevi, od

coil embolization, while two were treated with the implantation
of a covered stent. In the EV group, mortality was nil. In 14
patients, OS treatment was performed with 9 VAA resections
and arterial reconstructions (7 with Dacron graft, 1 with
polytetrafluoroethylene graft, and 1 with autovenous graft), with
2 splenectomies and 3 aneurysm exclusions. Two patients died
intraoperatively due to severe bleeding, and one after the
procedure because of intestinal ischemic complications. Mean
duration of hospitalization after OS or EV procedure was 7.43
and 4.92 days, respectively. Conclusion. Treating patients using
the EV approach is safe, with less invasiveness and shorter
hospital stays, suitable for elective and emergency cases when
technically feasible. OS remains a reliable option at high-volume
centers, particularly for complex cases unsuitable for EV
approaches or in low-risk patients. Treatment decision should
be guided by VAA characteristics (size, symptoms, location,
morphology), patient comorbidities, and specific clinical
context, such as prior abdominal surgeries.

Keywords:
aneurysm, arteries; endovascular procedures; serbia;
treatment outcome; vascular surgical procedures.

kojih je 6 imalo tuptutu aneutizme. Naj¢eséa je bila
aneutizma slezinske artetije, 50,0% svih VAAs. Trinaest
bolesnika podvrgnuto je EV  rekonstrukciji, hibtidnom
pristupu 1 bolesnik, a OS rekonstrukciji 13 bolesnika.
Tehnicki uspeh bio je 24/27 ili 88,9%. Embolizacijom
spiralama le¢eno je 11 bolesnika, dok su 2 bolesnika lecena
ugradnjom poktivenog stenta. U grupi bolesnika le¢enih EV
putem nije bilo smratih ishoda. Kod 14 bolesnika uradeno je
OS hirutsko ledenje sa 9 VAA resekcija 1 atterijskih
rekonstrukcija (7 Dacron graftom, 1 politetrafluoroetilen
graftom 1 1 autovenskim graftom), uz 2 splenektomije i 3
iskljucenja aneurizme. Usled jakog krvarenja, 2 bolesnika su
preminula tokom operacije, a jedan posle zahvata zbog
crevnih  ishemijskih  komplikacija. Proseéno  trajanje
hospitalizacije posle OS ili EV procedute iznosilo je 7,43 i
492 dana, redom. Zakljucak. Lecenje EV pristupom je
bezbedno, sa manje invazivnosti i kra¢éim boravkom u bolnici i
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pogodno je za elektivne i hitne slucajeve, kada je to tehnicki
izvodljivo. Primena OS pristupa ostaje pouzdana mogucnost u
centrima sa velikim brojem opetacija, posebno za slozene
slucajeve koji nisu pogodni za EV pristup ili kod bolesnika sa
niskim tizikom. Odluka o lecenju treba da bude vodena
karakteristkama ~ VAA  (velicina,  simptomi, lokacija,

motfologija), komorbiditetima bolesnika 1 specificnim klinickim
kontekstom, poput prethodnih abdominalnih operacija.

Kljucne redi:
aneurizma; artetije; endovaskularne procedure; srbija;
lecenje, ishod; hirurgija, vaskularna, procedure.

Introduction

Visceral artery aneurysms (VAAS) represent a rare yet sig-
nificant medical concern, as approximately 22% of cases necessi-
tate urgent treatment, with a mortality rate of 8.5% *. The first
documented case dates back to a 60-year-old woman in France,
in whom a splenic artery aneurysm (SAA) was identified at au-
topsy 2. Surgical intervention for VAAs saw its initial success in
the early 20th century with the treatment of a hepatic aneurysm 3,
Over the past two decades, two major advancements have revo-
lutionized the diagnosis and management of these aneurysms.

The advent of multi-detector computed tomography
(MDCT) angiography has greatly facilitated diagnosis and
treatment planning, revealing that VAAs may be more prevalent
than previously believed # 5. Prior to its widespread use, just
over 3,000 aneurysms of splanchnic arteries had been docu-
mented in the literature. Additionally, the introduction of endo-
vascular (EV) procedures has significantly decreased treatment
risks, particularly benefiting elderly and high-risk patients, as
well as those with surgically challenging aneurysm locations 7.

The aim of this study was to analyze treatment outcomes
in patients with VAAs treated at our center, provide a brief
overview of clinical presentations, and summarize relevant liter-
ature to contextualize our findings and compare open surgery
(OS) with EV repair.

Methods

From January 2010 to November 2023, a total of 27 OS
(OS group) or EV (EV group) interventions for VAAs were per-
formed at our institution in 27 patients, of whom 14 were female,
with a mean age of 57 + 13 years. The diagnostic method applied
to all patients was MDCT angiography. Clinical management of

the patients was investigated in terms of surgical therapy and in-
terventional treatment. The treatment method was determined
based on previously performed diagnostic evaluation, risk as-
sessment, and the patient’s clinical signs and symptoms.

The multidisciplinary team considered several factors
when choosing between the EV and OS approach. Aneurysm
diameter, morphology, and location were key determinants. For
instance, asymptomatic patients with SAAs larger than 2 cm, as
well as symptomatic lesions, were typically treated. In contrast,
coeliac, hepatic, or superior mesenteric artery (SMA) aneurysms
were treated regardless of size due to their high risk of rupture.
Saccular aneurysms with a narrow neck were more amenable to
coil embolization, whereas fusiform aneurysms, wide-necked
lesions, or those with complex branch anatomy frequently re-
quired open or hybrid repair. Patient factors such as age, cardio-
pulmonary status, connective tissue disorders, pregnancy, portal
hypertension, and prior abdominal surgery were also taken into
consideration. High-risk patients and those with hostile ab-
dominal anatomy were preferentially EV-treated, while low-risk
patients with suitable anatomy were offered OS approach.

Descriptive statistics were used to summarize continuous
variables (mean + standard deviation) and categorical data
(counts and percentages). Given the small sample size, formal
hypothesis testing was limited to exploratory comparisons using
the Student’s t-test or Fisher’s exact test as appropriate. A p-
value below 0.05 was considered indicative of statistical sig-
nificance.

Results

Data on patient age, gender, presenting symptoms and
signs, diagnostic modalities, risk factors, comorbidities, and re-
cent surgeries are presented in Table 1.

Table 1
Patient characteristics

Variable (n = 27) Values
Female gender 14 (51.9)
Body mass index, kg/m? 25.64 + 3.45
Smoking 10 (38.5)
Hypertension 19 (70.4)
Hyperlipidemia 9 (33.3)
Diabetes mellitus 1(3.7)
Coronary artery disease 3(11.1)
Prior stroke/transient ischemic attack 0(0)
Pancreatitis 4 (14.8)
Malignant disease 2(7.4)
Chronic obstructive pulmonary disease 2(7.4)
Connective tissue disease 1(3.7)
Pregnancies 1(3.7)

n — number of patients.

Data are given as numbers (percentages) or mean + standard deviation.

Kosti¢ O, et al. Vojnosanit Pregl 2026; 83(4): 234-240.
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Fig. 1 — Splenic artery aneurysm: A) intraoperative look and

B) multi-detector computed tomography angiography finding.

Fig. 2 — Three-dimensional multi-detector

computed tomography angiography — aneurysmal enlargement
of the coeliac trunk and its relationship to the main visceral branches.

Fig. 3 — Aneurysm of common hepatic aI:tery multi-detector
computed tomography angiography — focal aneurysmal dilatation of
the common hepatic artery, visualized as a contrast-filled vascular enlargement.

In the majority of cases, VAAs involved the splenic ar-
tery (Figure 1A, 1B) (n = 15), followed by the coeliac trunk
(CoT) (Figure 2) (n = 5), the hepatic artery (Figure 3)
(n=4), and the SMA (Figure 4A, 4B) (n = 3). Besides the
artery previously listed, VAAs involved pancreaticoduodenal

artery (PDA), gastroduodenal artery, and distal medial colic
artery, one case each (Table 2).

Of the 27 patients with 30 VAAs (Table 2), 13 were
treated using the EV approach, while 13 underwent OS with a
total success rate of 88.9%. In one case, the hybrid procedure

Kosti¢ O, et al. Vojnosanit Pregl 2026; 83(4): 234-240.
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Fig. 4 — Aneurysm of superior mesenteric artery (SMA): A) multi-detector computed tomography

7~ "3, ’

angiography shows an aneurysmal dilatation of SMA, and B) intraoperative photograph of SMA after
surgical exposure — the aneurysmal segment identified on preoperative imaging.

Table 2

Visceral artery aneurysms localization

Avrtery involved by an aneurysm (n = 30) Values
Splenic artery 15 (50.0)
Coeliac trunk 5 (16.7)
Hepatic artery 4(13.3)
Superior mesenteric artery 3(10.0)
Pancreaticoduodenal artery 1(3.3)
Gastroduodenal artery 1(3.3)
Distal medial colic artery 1(3.3)

n — number of aneurysms.

Data are given as numbers (percentages).

Note: The percentages in Table 1 were calculated based on the
number of patients (n = 27), whereas in Table 2,
the percentages were calculated based on the total number of
aneurysms (n = 30). For this reason, one case shows slightly
different percentages in Tables 1 and 2 (3.7% vs. 3.3%).

Fig. 5 — Resection of hepatic artery aneurysm (blue arrow)
and Dacron graft interposition (yellow arrow).

was performed, which involved EV embolization of the an-
eurysm followed by surgical reconstruction. Eleven patients,
of whom 10 had SAA and one had a PDA aneurysm, were
treated by coil embolization, while 2 patients with SMA an-

Kosti¢ O, et al. Vojnosanit Pregl 2026; 83(4): 234-240.

eurysm were treated with covered stenting. In the EV group,
mortality was nil, and there were no complications.

In 14 cases, surgical treatment was performed with 9
VAA resections and arterial reconstructions (Figure 5).
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Fig. 6 — Multi-detector computed tomography angiography —
an aneurysm of the coeliac trunk with surrounding contrast
extravasation, indicating rupture.

Dacron graft was used in 7 cases, three times for CoT, twice
for SAA, and twice for reconstruction of hepatic artery aneu-
rysm (HAA). Polytetrafluoroethylene graft was used once in
the treatment of an SMA aneurysm, and autovenous graft
was also used once in the reconstruction of HAA. Splenec-
tomy was performed twice, and aneurysm exclusion three
times.

Out of 27 cases, emergency procedures were performed
nine times, with 6 ruptured and 3 symptomatic aneurysms.
SAA ruptured twice, and patients were treated with OS, an-
eurysm exclusion, and splenectomy with 100% successful
rate. Two patients died during the operation due to the con-
sequences of hemorrhagic shock, which resulted in a rup-
tured aneurysm of the CoT (Figure 6), and one after the pro-
cedure because of intestinal gangrene complications
(p =0.077). One of the patients who died intraoperatively
was diagnosed with Ehlers-Danlos syndrome. Ruptures of
the hepatic artery were successfully treated both times. EV
intervention was performed once in an emergency case.
Mean duration of hospitalization for OS treated patients was
7.43 days, and the mean duration after EV procedure was
4.92 days (p = 0.063).

Discussion

The distribution of splanchnic artery aneurysms is rela-
tively consistent 2°, with most (60%) occurring in the splen-
ic artery, followed by the hepatic (20%), superior mesenteric
(5%), and CoT (4%). Recent studies show similar trends,
with SAA, coeliac, and SMA aneurysms comprising 55%,
27%, and 18% of cases, respectively 1. About one-third are
associated with aneurysms in other vascular territories such
as the aorta or renal arteries 8.

In our cohort, the technical success rate (88.9%) was
somewhat lower than the > 95% of rates reported in larger
contemporary series, such as that of Batagini etal. 8 Alt-
hough mortality was nil in the EV group, three deaths oc-
curred after OS repair. The relatively high proportion of
emergency procedures (9/27 or 33%) and ruptured aneu-
rysms (6 cases) likely reflects referral bias to our tertiary
center. Distribution of aneurysm locations in our series—15

splenic, 5 coeliac, 4 hepatic, 3 superior mesenteric, and 3
other arteries—aligns broadly with epidemiological data.
However, the proportion of CoT lesions was slightly higher
than the 4-6% typically reported 2 °, We also observed one
case of Ehlers-Danlos syndrome leading to fatal intraopera-
tive rupture. This underscores that connective tissue disor-
ders, while rare, should be considered in young patients with
splanchnic aneurysms.

SAAs result from elastic fiber fragmentation and medial
degeneration, associated with fibromuscular dysplasia & 7,
splenomegaly, portal hypertension, and multiple pregnan-
cies 1101825 Chronic pancreatitis also plays a role 26, HAAs,
once mainly mycotic, now arise predominantly from athero-
sclerosis and medial degeneration > 27, SMA aneurysms are
increasingly linked to dissection *> 2, while CoT aneurysms
may be associated with Dunbar syndrome #. Pancreaticodu-
odenal and gastroduodenal aneurysms are often pancreatitis-
related 30-2,

Rupture is the most severe complication, especially in
SAAs during pregnancy (maternal mortality up to 70%, fe-
tal mortality up to 95%) ". HAA and SMA aneurysm rup-
tures can cause intraperitoneal bleeding or intestinal ische-
mia 1-5, 33'

Diagnosis is usually incidental, confirmed by angi-
ography or MDCT. Treatment decisions should be based on
aneurysm location, size, and symptomatology. The new Eu-
ropean Society for Vascular Surgery guidelines recommend
considering EV or OS treatment for asymptomatic SAA,
HAA, coeliac, and SMA aneurysms when their diameter
reaches 30 mm, with surveillance for smaller aneurysms.
PDA aneurysms warrant intervention at 15 mm, and preg-
nancy or symptomatic aneurysms warrant treatment regard-
less of size. The guidelines emphasize minimally invasive
EV approaches whenever feasible, reserving OS repair for
mycotic aneurysms or anatomy unsuitable for EV tech-
niques, and recommend individualized imaging follow-up af-
ter repair. Overall, modern management underscores mini-
mally invasive EV techniques, which have proven effective
and safer alternatives to OS in suitable cases .

Recent data from multicenter series and systematic re-
views emphasize a gradual shift toward EV management as
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the first-line treatment for most splanchnic artery aneurysms,
achieving technical success rates of 90-98% and low periop-
erative mortality (< 2%) in experienced centers -4, These
outcomes align closely with the results of the present series,
where the predominance of EV therapy reflects a global
trend toward minimally invasive strategies.

Compared to earlier OS cohorts, contemporary reports
demonstrate significantly shorter hospital stays, lower trans-
fusion requirements, and fewer postoperative complications,
particularly in SAAs and HAAs " %, Nevertheless, OS re-
pair remains justified in complex cases involving rupture, in-
fection, or unsuitable anatomy for stent placement.

The higher share of emergency interventions and rup-
tured cases in this study may explain the modestly lower
overall technical success rate compared to large reference se-
ries, where elective treatment predominates ¢ %, Still, the
complication and reintervention rates remain within the re-
ported international range, supporting the safety and efficacy
of the adopted treatment approach.

Overall, current evidence confirms that the management
strategy used in this series is consistent with modern trends
emphasizing individualized EV treatment, guided by lesion
morphology, collateral circulation, and patient comorbidities.

This was a retrospective analysis from a single tertiary
center with only 27 patients, which limits the statistical pow-
er and generalizability of our findings. The cohort was heter-
ogeneous, encompassing aneurysms at multiple visceral lo-
cations and including both elective and emergency cases.
Given that treatment decisions were individualized, selection
bias may have influenced comparisons between EV and OS
techniques. Long-term follow-up data on aneurysm patency,
recurrence, need for reintervention, and survival were not

available. Future multicenter prospective studies with stand-
ardized criteria and extended follow-up are needed to guide
the management of splanchnic artery aneurysms better.

The management of splanchnic artery aneurysms in-
volves a combination of imaging for diagnosis and a tailored
approach to treatment, emphasizing EV techniques for their
less invasive nature and effectiveness in reducing complica-
tions.

Conclusion

Splanchnic artery aneurysms are exceedingly rare, yet
they carry significant medical importance due to their poten-
tial to manifest as acute surgical emergencies in a quarter of
cases, often resulting in fatalities before diagnosis. Despite
advancements in diagnostic imaging techniques such as mul-
ti-detector computed tomography and magnetic resonance
imaging, their detection remains challenging due to nonspe-
cific clinical symptoms and signs. Given the high mortality
rate associated with rupture, surgical intervention is typically
warranted even for asymptomatic splanchnic artery aneu-
rysms. Endovascular procedures, such as embolization and
stent graft placement, are preferred for high-risk patients or
those with hostile abdominal anatomy due to their minimally
invasive nature and shorter hospital stays. For elective man-
agement of visceral artery aneurysms, open surgery per-
formed by experienced surgeons remains the standard of
care, particularly in cases unsuitable or technically challeng-
ing for endovascular treatment in patients with low surgical
risk. Treatment decisions should be guided by factors such as
aneurysm size, symptoms, location, morphology, comorbidi-
ties, and previous abdominal surgeries.
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Abstract

Introduction. Pulmonary actinomycosis is a chronic
inflammatory infectious disease caused by anaerobic and/or
microaerophilic bacteria of the genus Adnomyces spp. It causes
non-specific symptoms in the patient and gives an atypical
clinical and radiographic presentation. It is extremely rare and is
characterized by the formation of abscesses and fistulas in the
lungs or local fibrosis. In the differential diagnosis, diseases and
pathological conditions from tuberculosis to neoplastic processes
in the lungs must be considered. Case report. We present a 39-
year-old patient with an infiltrative lesion in the apex of the right
lung and non-specific symptoms. In this patient, actinomycosis
was pathohistologically proven after surgical intervention. Within
a period of just over a month, a multi-detector computed
tomography of the chest and bronchoscopy with transbronchial
biopsy and bronchial swab were performed twice. Initially,
pulmonary actinomycosis was not suspected. After an atypical
resection of the tumor mass in the apex of the right lung and
histopathologically proven infection, the patient was treated with
antibiotic therapy for 6 months. Further examination was carried
out to prove a potential primary or secondary immunodeficiency.
Conclusion. Patients with non-specific changes in the lung
parenchyma should also be suspected of having actinomycosis,
and after diagnosis, it is necessaty to supplement the examination
to confirm or exclude immunodeficiency.

Keywords:

actinomyces; actinomycosis; biopsy; bronchoscopys;
diagnosis; multidetector computed tomography;
thoracoscopy.

Apstrakt

Uvod. Aktinomikoza pluca je hroni¢na zapaljenska infektivna
bolest koju izaziva anaerobna i/ili mikroaerofilna baktetija iz
roda Actinomyces spp. lzaziva nespecificne simptome kod
bolesnika i daje atipi¢nu klinicku i radiografsku sliku. Veoma je
retka i karakteriSe je stvaranje apscesa i fistula u plucima, ili
lokalna fibroza. U diferencijalnoj dijagnozi moraju se razmotriti
bolesti i patoloska stanja od tuberkuloze plu¢a do neoplasticnog
procesa u plu¢ima. Prikaz bolesnika. Predstavljamo 39-
godisnjeg bolesnika sa infiltrativnom promenom u gornjem delu
desnog pluénog krila i nespecificnim simptomima. Kod ovog
bolesnika, aktinomikoza je patohistoloski dokazana posle
hirurske intervencije. U periodu od nesto vise od mesec dana,
dva puta su uradene multidetektorska kompjutetizovana
tomografija grudnog kosa i bronhoskopija sa transbronhijalnom
biopsijom i bronhijalnim brisom. U pocetku se nije sumnjalo na
aktinomikozu pluca. Nakon atipicne resekcije tumorske mase u
gornjem delu desnog pluénog krila i histopatoloski dokazane
infekcije, bolesnik je lecen antibiotskom terapijom u trajanju od
6 meseci. Sprovedena su dalja ispitivanja da bi se potvrdila
moguca primarna ili sekundarna imunodeficijencija. Zakljucak.
Kod bolesnika sa nespecificnim promenama u pluénom
parenhimu treba sumnjati 1 na aktinomikozu, a nakon dijagnoze
potrebno je dopuniti ispitivanje kako bi se potvrdila ili iskljucila
imunodeficijencija.

Kljucne redi:

actinomyces; aktinomikoza; biopsija; bronhoskopija;
dijagnoza; tomografija, kompjuterizovana,
multidetektorska; torakoskopija.

Introduction

Actinomyces are opportunistic Gram-positive bacteria
with a filamentous morphology, characterized by slow

growth and the ability to cause infection. They are usually
found in the oral cavity, in dental caries, and in the tonsils.
Pulmonary actinomycosis (PA) is a chronic, purulent,
granulomatous disease caused by the bacteria from the
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Actinomyces spp., of which Actinomyces (A.) graevenitzii,
which is an anaerobic or microaerophilic bacterium, is the
most causative agent 12,

The largest number of infections occurs due to poor oral
hygiene and inhalation of actinomycetes-containing
secretions. Infections can also spread through the blood or
through abdominal lesions. The most common infections are
cervicofacial or abdominopelvic, while lung actinomycosis
accounts for about 15% of all actinomycosis. The ratio of
men to women is 3 :1. The clinical and radiographic
presentation of PA is non-specific and can lead to confusion,
misdiagnosis, and wrong treatment. PA can resemble a tumor
or tuberculosis in the lungs 2.

Factors associated with the development of PA include
inadequate oral hygiene, periodontal inflammation, dental
pathology, recent dental procedures, mucosal or thoracic
trauma, aspiration events, states of impaired immunity, as
well as previously existing actinomycosis at local or distant
sites 4.

Two studies have shown that PA is accurately
diagnosed in fewer than 4-7% of patients. Additionally,
reports indicate that up to 25% of cases are initially
misclassified as malignant disease *°.

We present a patient whose actinomycosis in the lungs
was confirmed after an atypical resection of the upper lobe of
the right lung, and after non-specific findings on two
bronchoscopies. After surgery, the treatment was continued
with antibiotics.

Case report

A 39-year-old male patient presented to the emergency
department with a cough lasting for the past 3 months and
stabbing pain in the right scapular region. The pain worsened
during coughing. He denied hemoptysis and reported
occasional expectoration of greenish sputum. Vital
parameters were stable: arterial blood pressure was 120/80
mmHg, pulse was 89 beats per min, and there were no
changes on the electrocardiogram. Chest X-ray revealed an
infiltrative lesion in the apex of the right lung. Laboratory
tests showed the following: white blood cells 12.2 x 10%L
[reference range (RR) 4.0-10.0 x10%L] with a predominance
of neutrophils, platelets 434 x10%L (RR 150-400 x10%L),
C-reactive protein 41 mg/L (RR < 5 mg/L), and the rest was
within the reference value limits. As there were no
indications for emergency admission, the patient was
discharged with cefixime and analgesic antipyretics as
needed, and an outpatient contrast-enhanced multi-detector
computed tomography (MDCT) of the chest was requested.

Chest MDCT showed an infiltrative lesion in the apex
of the right lung, measuring 32 x 46 x 78 mm, with
involvement of the visceral pleura, and surrounded by bullae
and emphysema, along with a right paratracheal (4R) lymph
node measuring 14 x 15 mm. An outpatient bronchoscopy
with transbronchial biopsy (TBB) was performed 7 days
after the initial presentation to the emergency center—
endobronchial ultrasound radial probe with TBB, where the
endoscopic findings were normal, and the histopathological

(HP) findings were in favor of acute inflammation, with no
signs of a specific inflammatory process and without any
tumor infiltration.

As the patient’s weakness, sweating, cough, and pain in
the upper right hemithorax persisted, he returned to the
emergency center 20 days after the initial examination. Vital
parameters were stable again, and auscultatory findings were
normal. The patient was given opioid analgesics and co-
analgesics along  with  oral corticosteroids and
gastroprotection therapy; a neoplastic process in the apex of
the right lung was suspected. The day after the second
examination at the emergency center, a repeated
bronchoscopy was scheduled, and 7 days later, the patient
was admitted to the hospital. Bronchoscopy again yielded
non-specific HP findings—a mixed inflammatory infiltrate
with a predominance of neutrophils and no evidence of
malignant cells—from bronchial swabs and aspirates. HP
analysis showed that the lung tissue was without neoplasm or
specific inflammation. TBB was performed under X-ray
control through the bronchus of the apical segment of the
right lung, and bronchial swabs and aspirates were obtained
for  cytology, bacteriological  analysis,  acid-fast
bacilli/Lowenstein testing.

Following the negative results of the above-mentioned
tests, the patient was admitted for inpatient evaluation in a
significantly improved general condition, with pain fully
controlled by opioids. He was not receiving treatment for any
chronic conditions, denied drug and food allergies, and
reported no history of serious illnesses, injuries, or surgeries.
He was in good general condition, self-motivated, physically
active, and able to work. The patient reported undergoing
dental prosthetic procedures on both jaws in 2015 (the upper
jaw), and, in August 2022, a tooth root extraction in the
lower jaw followed by placement of a dental bridge. He also
reported a smoking history of approximately 20 pack-years.

During the hospital treatment, a second chest MDCT
was performed, revealing a heterogeneous lesion in the
apical segment of the right lung measuring 42 x 70 x 65 mm.
The lesion appeared partly as consolidation and partly as an
infiltrative lesion, surrounded by smaller inflammatory
zones. High subpleural zones of hypodensity were present,
possibly corresponding to zones of necrosis; some of them
contained gas inclusions, for which it is not possible to say
with certainty whether it was the formation of an abscess or
zones of necrosis around subpleural bullae. Minimal right-
sided pleural effusion was also observed. Right
bronchopulmonary and paratracheal lymph nodes measuring
up to 15 mm were noted (Figures 1-6).

Pulmonary function tests were performed. Spirometry
showed a forced expiratory volume in one second (FEV1) of
3,330 mL or 86.3% (RR > 80% of predicted) and a forced
vital capacity (FVC) of 4,650 mL or 99.6% (RR > 80% of
predicted). The FEV1/FVC ratio was 71.66% (RR > 70%).
Maximal expiratory flow at 75% was 73.8% (RR > 65% of
predicted), maximal expiratory flow at 50% was 57.4% (RR
> 65% of predicted), and maximal expiratory flow at 25%
was 47.3% (RR > 60% of predicted). Diffusion capacity for
carbon monoxide (DLCO) was 71.2% (RR 80-120% of
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Fig. 1 — Chest multi-detector computed tomography: Fig. 2 — Chest multi-detector

infiltrative/consolidative lesion in the apex of the right computed tomography: above lesion visible
lung characterized as infiltrative (axial section). areas of necrosis (coronal section).

Fig. 3 — Chest multi-detector computed tomography:
adjacent zones of patchy consolidation and pneumonitis.

Fig. 4 — Chest multi detector computed tomography (axial section)
demonstrating areas of demarcation between pulmonary parenchymal
changes and the adjacent pleura (arrows).
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Fig. 6 — Chest multi-detector computed tomography:

enlarged right lower paratracheal (station 4R) lymph node (coronal section).

predicted). Diffusing capacity divided by the alveolar
volume (DLCO/VA) was 72.3% (RR 80-120% of
predicted). Laboratory tests showed mild leukocytosis and
slightly elevated inflammatory markers, while other
parameters were within reference ranges.

During hospital treatment, the patient was treated with a
parenteral antibiotic (ceftriaxone), and therapy was
continued with tapentadol (sustained release). Throughout
the hospital treatment, the patient was afebrile, and the pain
syndrome was no longer present.

Zivkovié V, et al. Vojnosanit Pregl 2026; 83(4): 241-248.
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A thoracic surgeon was consulted, and the patient was
prepared for a diagnostic and therapeutic thoracic surgical
procedure due to the suspicion of a neoplastic process of the
right lung.

A month after the initial examination in the
emergency center, video-assisted thoracoscopy (VATS)
and atypical resection of the upper lobe of the right lung
were performed. Operative findings revealed that the apical
segment of the upper lobe was attached to the mediastinal
and costal pleura. The apical segment was almost entirely
firm in consistency, more by type of consolidation. A
biopsy was performed on the altered part of the upper lobe.

The tissue was sent for ex tempore examination, which
indicated a benign finding (inflammation). Athesiolysis of
the upper lobe was performed with a sharp blunt
preparation. Then, an atypical resection of the upper lobe
with a change was performed with the help of endoscopic
mechanical staplers.

The  definitive  HP chronic

finding  was

bronchopneumonia in acute exacerbation with suppurative
abscess formation and incomplete organization, pulmonary
actinomycosis, perifocal cholesterol pneumonitis, fibrosis of
the visceral pleura, and recent intraalveolar hemorrhage
(Figures 7-11).

Fig. 7 — Histological examination of the sample lung
parenchyma: inflammatory cellular lymphoplasmacytic
infiltration and colonies of Actinomyces spp.
surrounded by necrotic tissue and inflammatory cells
(hematoxylin-eosin staining, x10).

Zivkovié V, et al. Vojnosanit Pregl 2026; 83(4): 241-248.
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Fig. 10 — Abscessed inflammation: hematoxylin-eosin staining magnification, x10 (A) and x4 (B).

Fig. 11 — Actynomices colonies: hematoxylin-eosin staining magnification, x40 (A) and %60 (B).

The postoperative course went well, the chest drain
was removed after establishing the aerostasis, and the
patient was discharged home for treatment 2 days after the
intervention.

A month after the surgery, the patient was admitted to
the Clinic for Infectious and Tropical Diseases, Belgrade,

Lt

Serbia, for evaluation and initiation of antibiotic therapy for
pulmonary actinomycosis. At the aforementioned clinic, the
patient was fully examined to identify an
immunosuppressive condition that may have contributed to
the development of a lung infection. Numerous analyses
were performed, including an ultrasound of the abdomen,

Zivkovi¢ V, et al. Vojnosanit Pregl 2026; 83(4): 241-248.
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pelvis, and scrotum, which was normal, and
esophagogastroduodenoscopy, which showed no
pathological findings. MDCT of the paranasal cavity
revealed polypoid masses in the left nasal passage and
deviatio septi nasi on the right side. Ultrasound of the axilla
was normal, stool testing for occult bleeding was negative,
and immunological analyses showed no deviations from
normal values.

He was treated with ceftriaxone and clindamycin for 4
weeks and discharged from the hospital with doxycycline for
further home treatment (6 months). A follow-up MDCT of
the thorax and abdomen was performed; there were no signs
of residual or recurrent infection. At the control
pulmonology outpatient examination, the patient reported no
complaints and was in good general condition. He remained
under follow-up by infectious disease and pulmonary
specialists for two years with no ongoing pharmacological
therapy.

Discussion

PA is a very rare condition, with an estimated incidence
of approximately 1 per 3,000,000 people a year. It is a
chronic, slowly progressive bacterial infection caused by
several species belonging to the Actinomyces genus. Among
the six Actinomyces spp. known to be pathogenic in humans,
A. israelii is the most commonly identified. In pulmonary
forms of the disease, however, A. graevenitzii is most
frequently reported as the causative agent 4,

Actinomycosis is often referred to as the “great
imitator” because of its ability to mimic various other
conditions. Nevertheless, it can be distinguished from
infections caused by other non-acid-fast filamentous bacilli
by the presence of sulfur granules, which are considered
pathognomonic. Although the infection most commonly
involves the oral and cervicofacial areas, it may also affect
other anatomical sites, particularly in immunocompromised
patients. PA usually develops following aspiration of
oropharyngeal or gastrointestinal secretions into the lower
airways °. Furthermore, this form of the disease is reported
more frequently in developing regions than in developed
countries .

It is assumed in this case and in our patient that, due to
inadequate oral hygiene and in the absence of an
immunosuppressive state, there was a slow development of
PA with the formation of a larger pulmonary infiltrate, one
year after the mentioned dental intervention.

Clinical manifestations of PA are very nonspecific.
They can be differentially diagnosed from chronic lung
infections to neoplastic manifestations & °. The symptoms
that are manifested also have a wide range. The most
common symptoms are fever, very often subfebrile, weight
loss, productive cough, chest pain, and hemoptysis 4. Clinical
and radiological signs can mimic various lung diseases, from
tuberculosis to malignant lung diseases °. The diagnosis of
PA is established based on histological and microbiological
examination of a sample obtained via bronchoscopy or after
surgical intervention .,

Zivkovié V, et al. Vojnosanit Pregl 2026; 83(4): 241248,

Indications for surgical intervention are the existence
of severe invasive disease, infection of critical areas, as
well as the existence of massive refractory hemoptysis.
Surgical treatment is indicated in patients with
involvement of, or proximity to, the main blood vessels or
large airways, as well as in cases of greater involvement of
the lung parenchyma. The primary goal of surgical
intervention is to reduce the extent of the disease (tumor
mass) and prevent life-threatening complications—in this
case, involvement of almost the entire right upper lobe,
accompanied by a long-standing cough and pain
syndrome. The mass in the right upper lobe had the
appearance of a neoplastic lesion, which had not
previously received HP verification 2,

Since the diagnosis could not be established by repeated
TBB, the lesion appeared as tumorous on MDCT, and the
patient’s symptoms persisted, VATS was performed.

Due to the processing of the sample for HP analysis,
subsequent microbiological processing at the Institute of
Microbiology, was not possible in this case, which would
involve microscopic examination (Gram’s staining to
observe filamentous, Gram-positive bacteria arranged in
characteristic aggregates—the so-called “sulfur granules”), as
well as cultivation on Brucella blood agar in anaerobic
conditions, with additional identification and differentiation
of the most common causative agents of actinomycosis,
including A. israelii, A. naeslundii, A. odontolyticus, A.
meyeri, and A. graevenitzii.

Treatment of PA involves the use of antimicrobial
therapy with or without surgery. Surgical treatment of PA
requires removal of infected tissue, which can be
performed by VATS or open surgery. In severe disease,
segmentectomy or even lobectomy is sometimes
indicated. Surgical treatment must be combined with
antimicrobial therapy, because isolated surgical treatment
as the only type of treatment is rarely successful 2. In this
case, our patient underwent an atypical resection of the
right upper lobe. Once the pathologist called the ex
tempore as benign, the lung resection was ended as
atypical. Antibiotic therapy for mild to moderately severe
disease includes oral phenoxymethylpenicillin, 2—-4 g in
two doses, or amoxicillin, 1.5-3 g daily in three or four
doses. In cases where infection by additional pathogens is
suspected, the use of amoxicillin with clavulanic acid in a
dose of 1g twice a day per os is indicated. The duration of
treatment should usually be continued for 1-2 months
after the cessation of symptoms. The treatment usually
lasts 2—6 months in mild forms of the disease. In severe
forms of the disease, the use of high doses of parenteral
antibiotics, benzylpenicillin or ceftriaxone is required. If
there is any doubt about the presence of pathogenic
bacteria, the use of piperacillin, tazobactam 4.5 g four
times a day is recommended. The duration of intravenous
therapy is 2-6 weeks, after which, upon clinical
improvement, the patient is transferred to oral therapy.
Oral treatment lasts between 6 and 12 months, depending
on the severity of the disease and indicators of clinical
improvement 4,
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HP etiologically clarified the lesion in the right upper
lobe of the lung after it was removed. Our patient had no
primary or secondary immunodeficiency, so we concluded
that the actinomycosis arose in the context of extensive
dental interventions performed in the previous period.

According to Kim et al. 1° out of 94 analyzed cases,
50% of diagnoses were established through surgical biopsy,
while bronchoscopic biopsy was successful in 25.5% of
cases. Other authors report that the surgical method was
twice as effective in establishing a diagnosis compared to
bronchoscopy °.

Conclusion

Actinomycosis of the lung is a very rare disease that
can have an atypical clinical and radiological presentation. It
very often imitates other diseases, including neoplastic pro-
cesses in the lungs. In this regard, it requires a multidiscipli-
nary approach, both diagnostic and therapeutic.
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The Death of Alcathous in the Iliad: The First Verifiable Description

of Penetrating Cardiac Trauma

(A comment on the paper: Milo§ Velinovi¢*', Mile Vrane$*', Biljana Obrenovié¢-Kiréanski**,
Svetozar Putnik*', Aleksandar Miki¢*', Dragutin Savi¢*', Radmila Karan®', Natasa Kovacevié-
Kostic®'. Penetrating wound of the heart manifested with peripheral embolism — case report.
Vojnosanit Pregl 2012; 59(9): 803-5, and the author’s response)

Smrt Alkatoja u Ilijadi: Prvi verifikovani opis penetrantne trauma srca

(Komentar o ¢lanku: Milo§ Velinovi¢*', Mile Vrane$*', Biljana Obrenovié-Kiréanski**, Svetozar
Putnik*', Aleksandar Miki¢*", Dragutin Savié *I Radmila Karan®!, Natasa Kovacevié-Kostic®'.
Ustrelna povreda srca manifestovana perifernom embolijom. Vojnosanit Pregl 2012; 59(9): 803-5, i

Comment

It is always important to expand knowledge related to the
fascinating subject of thoracic trauma. In this regard, the case
presented by Velinovi¢ and colleagues may be considered of
great value, as it reports an unusual peripheral embolism at the
level of the right common femoral artery resulting from a par-
adoxical embolism through an interatrial communication, sec-
ondary to an old penetrating thoracic trauma of the right he-
mithorax caused by a firearm .

However, in the aforementioned article, the authors state
that “the first described cardiac trauma was reported by the Egyp-
tians 5,000 years ago in the Edwin Smith Surgical Papyrus,” a
claim that is not entirely accurate. Although this document de-
scribes a total of 48 noteworthy cases demonstrating the medical
and surgical knowledge of ancient Egyptian civilization, includ-
ing both non-penetrating and penetrating thoracic injuries, none
of them involves the heart as a directly affected organ 2.

Following a meticulous study of the historical origins of
penetrating cardiac trauma (PCT), it can be concluded that
Homer, in his epic poem The Iliad, was the first to describe this
entity. In this classical Greek epic poem, dating to the 8th cen-
tury BC and translated into multiple languages according to the
interpretation and translational style of various authors, numer-
ous thoracic injuries sustained in battle are described. After
analyzing several of these translations and noting that they all
coincide in their account of Book XIIlI, it may be argued that
the death of Alcathous constitutes the first description of PCT
in history 3. This passage is rendered verbatim as follows:
“Aovrijoev 6¢ meawv, dopv 8’ &v kpadin éremiyer” (“He fell with
a dull thud, and the spear was driven into his heart”), in which
the phrase “&v xpadiy” (“in the heart”) is explicit *.

Furthermore, it should be noted that many authors cite
the death of Sarpedon, narrated in Book XVI, as the first his-

odgovor autora)

torical event alluding to PCT-a claim that is likewise not en-
tirely accurate. Some of the consulted translations mention the
heart as the directly affected anatomical structure, whereas
others describe different elements or fail to specify particular
organs, referring instead to structures such as the mid-
abdomen, the entrails, or simply the chest near the heart 3. Ac-
cording to Friedrich 5, the translation derived from the inter-
pretation of the Greek word gpévec does not provide an exact
explanation that allows precise identification of the anatomical
structure injured by the fatal wound sustained by Sarpedon in
battle, which could be related to structures such as the heart,
lung, diaphragm, liver, stomach, or spleen. In addition,
Gutiérres notes that the term gpéveg may be considered inde-
terminate or ambiguous and can be interpreted in various ways
from an anatomical as well as physiological, psychological,
and cognitive standpoint .

In conclusion, critical analysis of historical and philolog-
ical sources allows us to affirm that the death of Alcathous,
described in Book XIII of The lliad, constitutes the first ex-
plicit and verifiable reference to penetrating cardiac trauma, as
it unequivocally mentions direct involvement of the heart. This
finding not only corrects historical inaccuracies frequently re-
produced in medical literature but also underscores the value
of classical texts as primary sources for understanding the ear-
ly development of anatomical and traumatic knowledge, rein-
forcing the need for an interdisciplinary approach integrating
medicine, history, and philology.

Yuri Medrano Plana

Universidad Laica Eloy Alfaro de Manabi, Ecuador
E-mail: cubaccv@gmail.com
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IntegraMédica S.A. Santiago de Chile, Chile.
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Author’s response

We thank the authors of the Letter to the Editor for their
interest in our article and for contributing to the discussion
on the historical origins of documented cardiac trauma.
Scholarly debate on the foundations of medical knowledge is
both welcome and necessary. However, we believe that the
central argument presented in the Letter conflates literary
narrative with scientific medical documentation, a distinction
that requires clarification.

The Letter contends that Homer’s lliad contains the earli-
est reference to heart wounds and should therefore replace the
source cited in our article. While this claim may be significant in
a literary or cultural-historical context, it is methodologically
unsound within the framework of medical historiography.

In epic literature-most notably in Homer’s Iliad-
descriptions of bodily injury function primarily as narrative
devices serving poetic, symbolic, and dramatic purposes 1.
Although such passages refer to anatomical structures, in-
cluding the heart, they lack diagnostic intent, systematic ob-
servation, therapeutic reasoning, and clinical applicability.

By contrast, the Edwin Smith Surgical Papyrus 2 % is a
medical-surgical treatise. Its cases follow a structured format
that includes examination, diagnosis, prognosis, and man-
agement, reflecting empirical clinical reasoning rather than
metaphor or allegory.

This distinction between narrative descriptions of violence
and analytical medical documentation of trauma is fundamental.
As a scientific discipline, medical history does not establish his-
torical “firsts” on the basis of mere narrative mention, but on
methodology, intent, and epistemological framework *”.

Historians of medicine commonly apply several criteria
when defining early scientific medical documents:

1. Systematic case presentation,

2. Anatomical specificity grounded in observation,

3. Prognostic reasoning based on outcomes,

4. Therapeutic or management intent,

5. Didactic purpose for medical practice.

The Edwin Smith Surgical Papyrus # ® meets all of
these criteria. Its trauma cases—particularly those involving
the head, neck, and thorax—demonstrate an awareness of the
lethality of chest injuries and implicitly recognize the heart
as a vital organ whose damage is incompatible with survival.

4. Gaga T. Iliad of Homer. Paraphrase in Attic Koine Greek by The-
odorus Gaza (1415-1475) [Internet]. Florence: Printing House of
Nikolaos Karlis; 1812 [cited on 2026 Jan 3]. Available from:
https:/ /archive.org/details/Iliad. KoineGreckParaphraseBook13N
19T TheodorusGazamissingPag.224240 (Greek)

5. Friedrich WH. Wounding and death in the Iliad: Homeric tech-
niques and description [Internet]. London: Gerald Duckworth
& Co. Ltd.; 2003 [cited on 2026 Jan 3]. Available from:
https://dokumen.pub/qdownload/wounding-and-death-in-
the-iliad-homeric-techniques-of-desctiption-0715629832-
9780715629833.html

6. Gutiérres D. Ipamic in Homer: a proposal of semantic clarification.
Argos 2015; 38(2): 84-93. DOI: 10.14409/argos.v2i38.9206.

The Homeric epics, by contrast, meet none of these
standards *. Their anatomical references are incidental to nar-
rative aims and cannot be retroactively classified as medical
documentation without eroding the epistemological bounda-
ries of medical science.

Our wording is also consistent with contemporary car-
diology and trauma literature. Authoritative modern text-
books explicitly identify the Edwin Smith Surgical Papy-
rus 2 as the earliest medical description of traumatic cardiac
injury. In the cardiac trauma chapter of Moss & Adams’
Heart Disease in Infants, Children, and Adolescents 8, the
papyrus is cited as the first description of penetrating cardi-
ac wounds, whereas Homer’s lliad is mentioned only as a
later literary source. Jagelavi€ius et al. %, in a 28-year series
of penetrating cardiac injuries, describe the papyrus as
providing “the most ancient data about cardiac injuries”.
Major reviews of penetrating cardiac and thoracic trauma
likewise begin their historical overviews with the Edwin
Smith Surgical Papyrus as the earliest written description
of cardiac or intrathoracic injury, even when they also men-
tion Homeric passages, thereby treating the papyrus as the
foundational medical source.

Coming from a cultural tradition rich in mythology and
epic literature, we recognize the historical and symbolic im-
portance of such works. From a scientific standpoint, howev-
er, we maintain that the Edwin Smith Surgical Papyrus re-
mains the earliest extant medical-surgical document to ad-
dress traumatic injuries of the chest—and, by implication, the
heart-using empirical observation and clinical reasoning * *.
Earlier literary texts, including Homer’s lliad !, despite their
vivid depictions of fatal chest wounds, remain literary rather
than scientific and cannot be treated as medical sources with-
in the discipline of medical history.

Accordingly, the source cited in our article remains ap-
propriate, methodologically robust, and consistent with es-
tablished historiographical standards.

Sincerely,

Milo§$ Velinovi¢

University of Belgrade, Faculty of Medicine, Belgrade,
Serbia; University Clinical Center of Serbia, Clinic for
Vascular and Endovascular Surgery, Belgrade, Serbia.
E-mail: velinovicsurg@gmail.com

Plana YM, Hernandez Borroto CH. Vojnosanit Pregl 2026; 83(4): 249-251.


mailto:velinovicsurg@gmail.com

Vol. 83, No. 4

VOJNOSANITETSKI PREGLED

Page 251

6.

REFERENCES

Homer. The liad. Lattimore R, translator. Chicago: University
of Chicago Press; 1951. p. 527.

Breasted JH. The Edwin Smith Surgical Papyrus. Vols 1-2.
Chicago: University of Chicago Press; 1930. p. 107.

Nunn JF. Ancient Egyptian Medicine. Norman: University of
Oklahoma Press; 1996. p. 240.

Porter R. The greatest benefit to mankind: a medical history of
humanity. London: HarperCollins; 1997. p. 870.

Von Staden H. Herophilus: The Art of Medicine in Early Al-
exandria. Cambridge: Cambridge University Press; 1989. p.
666.

Longrigg ]. Greek Rational Medicine: Philosophy and Medicine
from Alcmacon to the Alexandrians. London: Routledge;
1993. p. 308. DOI: 10.4324/9780203033449.

7.

8.

Jouanna |. Greek Medicine from Hippocrates to Galen. Vol
40. Leiden: Brill; 2012. p. 385.

Swith GA, Feltes TF. Cardiac trauma. In: Alen HD, Shaddy RE,
Penny D], Feltes TF, Cetta F, editors. Moss & Adams’ heart discase
in infants, children, and adolescents: Including the fetus and young
adult. 9th ed. Philadelphia: Wolters Kluwer; 2016. p. 730-8.
Jagelavicius Z, Budra M, Jovaisas V', Kiskis G, Kybartas A, Zilin-
skas A, et al. Penetrating cardiac injuries: 28-year data analy-
sis. Kardiochir Torakochirurgia Pol 2013; 10(1): 1-7. DOI:
10.5114/kitp.2013.34296.

Received on January 4, 2026
Accepted on March 11, 2026
Online First March 2026

Plana YM, Hernandez Borroto CH. Vojnosanit Pregl 2026; 83(4): 249-251.



Page 252

VOJINOSANITETSKI PREGLED

Vol. 83, No. 4

INSTRUCTIONS FOR AUTHORS

Before submitting a manuscript for consideration for publication in the
journal Vojnosanitetski pregled (VSP), authors are required to carefully read
the Instructions for Authors in order to prepare the manuscript in accordance
with the journal’s guidelines.

A manuscript that does not meet the requirements of these instructions cannot
be considered and will be returned to the authors for completion and correction.

Upon acceptance of the manuscript for publication in VSP, the authors
transfer their copyright to the journal’s publisher, the Ministry of Defense of
the Republic of Serbia, University of Defense.

VSP adheres to the recommendations of the International Committee of
Medical Journal Editors (ICMJE), Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (available at
https://www.icmje.org/recommendations/).

VSP is available in open access mode. All articles may be downloaded
free of charge from the journal’s website and used in accordance with the
Creative Commons  Attribution-ShareAlike (CC  BY-SA) license
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

SENDING MANUSCRIPTS

The manuscript and all accompanying materials should be submitted as a
single document (with all appendices incorporated into the text and placed at the
end of the manuscript after the References section), exclusively in electronic form
via the Aseestant submission system. In order to preserve quality, submitting the
images as separate files is also recommended to avoid image compression and
potential loss of quality, since Word may reduce their resolution. All authors and
reviewers must be registered system users with a unique email address.
Registration is possible at: http://aseestant.ceon.rs/index.php/vsp/user. The
technical guide for using the electronic submission system is available at:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

If you encounter any problems submitting your manuscript via the Aseestant
platform, you can contact the journal’s Editorial Office for assistance by sending
an email to: vsp@vma.mod.gov.rs.

GENERAL INSTRUCTIONS

VSP publishes manuscripts that have not been previously published, in whole
or in part, and that are not under consideration for publication or have not been
accepted for publication in any other journal.

VSP does not consider manuscripts that have been previously published as
preprints.

The journal accepts manuscripts whose results have been previously
presented at scientific or professional meetings and published as abstracts,
provided that these results have not been published with a DOI (e.g., an extended
abstract in a journal supplement).

If part of the results presented in the submitted manuscript has previously
been reported at a scientific/professional meeting or is part of a doctoral
dissertation, the Submission Letter to the Editorial Board must specify the official
name of the meeting, its location and date, and indicate whether the presented
results have been published and in what form (e.g., same or different title or
abstract). This information should also be clearly stated in a Note at the end of the
manuscript.

Manuscripts are published in English. Certain categories of articles (e.g.,
history of medicine/dentistry/pharmacy) may, at the discretion of the VVSP Editorial
Board, be published in Serbian. All manuscript categories, except for Editorials,
Letters to the Editor, Research Letters, Book Reviews, and Reports from Scientific
or Professional Meetings, must include abstracts in both Serbian and English (as
part of the manuscript). For details on the structure and length of the abstract, see
the Abstract section of these Instructions.

Manuscripts should be prepared using Microsoft Word, with Times New
Roman font, size 12 pt, and line spacing 1.5. Set the page size to A4, with a left
margin of 4 cm and the remaining three margins 2 cm each. Text should be typed
without hyphenation, and only one space should follow each punctuation mark. If
special characters (symbols) are used in the text, the Symbol font should be applied.

References cited in the text should be indicated with Arabic numerals in
superscript, in the order in which they appear.

Pages should be numbered consecutively in the bottom right corner, starting
from the first page (excluding the title page).

When writing in English, follow the American English language standard.
The International System of Units (SI) must be used, except for blood pressure
(mm Hg) and temperature (°C).

Use standard abbreviations throughout the text. Avoid abbreviations in the
title and abstract unless necessary. At their first mention, provide the full term
followed by the abbreviation in parentheses; thereafter, use only the abbreviation
in both the abstract and the main text. Do not use abbreviations in the Conclusion
section (excluding the abstract).

Do not use commercial names of drugs or other products; if necessary, the
generic name must also be provided. Devices and equipment should be referred to
by their trade names, with manufacturer details (name and location) provided in
round brackets. If labels combining letters and numbers are used in the text, ensure
that superscript or subscript numbers are written precisely.

Avoid using bold or italic fonts, as they are reserved for subheadings.
Exceptions include terms that must be italicized, such as gene names or foreign
words in Latin.

Study groups must be clearly defined and consistently named throughout the
manuscript. Use a single, consistent term for the same concept. In the Results
section, avoid sentences beginning with phrases like “Table X shows” or “Figure
X illustrates”. Instead, the sentence should describe the result, with the table or
figure reference placed in parentheses at the end of the sentence. Sentences should
not begin with abbreviations, numbers, or dates. Avoid overly long sentences that
reduce clarity; favor short, clear sentences. The Conclusion should be written with

new sentences, without repeating previously stated ones. Translation of
manuscripts into English using Google Translate may lead to misunderstandings
and is therefore not recommended.

When selecting keywords, use Medical Subject Headings - MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Keywords in the accepted
manuscript cannot be altered by the authors, as they are descriptors from the
Thesaurus used by professional indexers.

REQUIRED ACCOMPANYING DOCUMENTS
AUTHOR STATEMENT AND AUTHORSHIP

For every manuscript submitted for consideration for publication in VSP, the
author(s) must provide an Authorship Statement Form (ASF) confirming that the
work has not been previously published and is not simultaneously under
consideration for publication in another journal. The ASF must also confirm that
all authors meeting the authorship criteria have read and approved the manuscript,
and provide contact information for all authors (email address and mobile phone
number). In this form, authors must declare any potential conflicts of interest or the
absence thereof. All authors must sign the ASF by hand.

For additional information on different types of conflicts of interest, see the
recommendations of the World Association of Medical Editors — WAME:
http://www.wame.org.

VSP follows the authorship criteria recommended by ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). Authorship is based on fulfilling all four
given criteria: substantial contributions to the conception of the work, acquisition
of data or analysis/interpretation of data; critical revision of the manuscript for
important intellectual content; approval of the final version of the manuscript to be
published; accountability for all aspects of the published work. All other
contributors who participated in the work but do not meet the authorship criteria
should be listed in the Acknowledgements, specifying their contribution.
Individuals mentioned in the Acknowledgements must provide written consent.

ETHICAL APPROVAL

All research involving humans and/or human material must be conducted in
accordance with the [ICMJE recommendations (https://www.icmje.org/
recommendations/browse/roles-and-responsibilities/protection-of-research-particip
ants.html) and the Declaration of Helsinki, 2024 revision (https://www.wma.net/
policies-post/wma-declaration-of-helsinki/). Authors are required to submit a
scanned copy of the Ethics Committee (EC) approval from the competent
institution that approved the study, showing the date of issuance and the subject of
the research, along with the manuscript. The EC approval should be submitted in
the original language and in English (a certified copy is acceptable).

The Methods section must indicate that the study was approved by the
relevant EC, including the name of the institution and the approval number, and
that it was conducted in accordance with ethical principles for research involving
humans and/or human material.

Patient anonymity must be protected following ICMJE recommendations. For
research involving patient data that could allow direct or indirect identification,
authors must obtain written informed consent from the patient, state in the
manuscript that consent was obtained, and provide it to the Editorial Board if
requested.

For research involving animals, authors must provide approval from the
relevant EC ensuring compliance with international standards for the use of
laboratory animals in research.

The Editorial Board reserves the right to reject manuscripts deemed not
conducted in accordance with international ethical standards.

REPRODUCTION OF PREVIOUSLY PUBLISHED OR UNPUBLISHED
THIRD-PARTY COPYRIGHTED MATERIAL

If previously published illustrations (photographs, diagrams, etc.) are used,
the source must be cited, and permission must be obtained from the journal in
which they were originally published, granting approval for their use in VSP. If
unpublished third-party illustrations (photographs, diagrams, etc.) are used,
permission must be obtained from the original author(s) for publication in VSP.

PLAGIARISM

Since 2012, all manuscripts submitted to VSP are checked for potential
(self-)plagiarism using SClindeks Assistant — Cross Check (iThenticate).
Manuscripts found to contain (self-)plagiarism will be rejected. Depending on the
extent and type of detected (self-)plagiarism, authors may be banned from
publishing in VSP for varying durations. Relevant authorities at the authors’
institutions and appropriate professional associations will also be notified.

USE OF Al

Generative artificial intelligence (Al) or Al-assisted technologies may be used
only in compliance with the principles of transparency (the use of Al must be
clearly stated in the manuscript), accountability (authors remain fully responsible
for the accuracy and originality of the content), verifiability (all participants in the
publishing process must verify that Al has not introduced fabricated data, citations,
or claims), and confidentiality (authors and reviewers are prohibited from
uploading manuscripts submitted to VSP to public Al services).

The use of Al tools is permitted only for limited linguistic and technical
interventions in the manuscript text: grammar and spelling correction, stylistic
refinement of the authors’ text, assistance with formatting, and technical assistance
(such as code correction). Authors may use Al tools exclusively to create Al-
assisted, but not Al-generated content.

Authors who have used Al-assisted content are required to fully and
accurately disclose the use of Al tools (the exact name of the Al tool, date of
access, prompts used, and purpose of use), guarantee the originality of the
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scientific contribution, avoid any fabrication or manipulation, and comply with the
rules of scientific ethics. Information on Al use should be stated in the Methods or
Acknowledgements section.

Using Al tools is prohibited for the following: generating substantial portions
of the manuscript content; creating scientific ideas, data, or results; analyzing or
interpreting results; formulating conclusions; modifying images, tables, or graphs
(including graphical abstracts); altering data or references.

Any unequivocally established improper use of Al will result in rejection of
the manuscript.

Al may not under any circumstances be an author or co-author, nor may it be
cited as an author in the References section.

To protect confidentiality, no part of unpublished research submitted to VVSP
may be entered into a large language model by authors or reviewers.

Authors who have used any Al tools are required to submit an Al Use
Statement when submitting the manuscript.

TYPES OF MANUSCRIPTS

VSP publishes the following categories and types of manuscripts and
communications: Editorial, Original Article, Preliminary Report, Short Report,
Case Report and Case Series, General (Narrative) Literature Review, Mini-
Review, Systematic Literature Review, Meta-Analysis, Systematic Literature
Review with Meta-Analysis, Current Topic, In Focus, Article on the History of
Medicine/Dentistry/Pharmacy, Letter to the Editor, Research Letter, Clinical
Research, Congress and Scientific Meeting Report, Book Review, In Memoriam,
and other contributions.

ORIGINAL ARTICLE

An Original Article presents new and significant findings in a specific field,
with a detailed description of the research methods used, the results obtained, and
the conclusions drawn. The reference list should include the most recent and most
relevant references in the field.

PRELIMINARY REPORT

A Preliminary Report presents research that has not yet been completed, with
findings that require further investigation and validation before final conclusions
can be drawn, but where the obtained information is of interest to the scientific and
professional community. It contains all sections of an Original Article, but in a
substantially abbreviated form. Authors are encouraged to subsequently publish a
full Original Article with complete, validated data and a comprehensive analysis.

SHORT REPORT

A Short Report presents a completed research study that is small in scope,
narrowly focused, and has clear conclusions based on the presented results. It
includes all sections of an Original Article, but in a substantially abbreviated form.
It is considered the final publication of that specific, limited study and cannot be
republished as a full-length article (although follow-up research building on it is
encouraged).

REVIEW ARTICLES

GENERAL (NARRATIVE) LITERATURE REVIEW

A General (Narrative) Literature Review provides a review, critical analysis,
and synthesis of existing scientific knowledge on a selected topic. Authors cover
all available relevant literature over a defined time period, present the results of
relevant studies, identify gaps, limitations, or controversies, and indicate directions
for future research, offering their own perspective on the issue in the form of
concluding remarks.

Authors of this category of article should have published at least five papers
in peer-reviewed journals (M20) in the field of the review topic.

MINI-REVIEW ARTICLE

A Mini-Review provides a concise overview of the existing literature and the
most recent advances within defined aspects of a particular research field, as well
as its new and/or current directions of development.

SYSTEMATIC LITERATURE REVIEW

A Systematic Literature Review synthesizes previously published studies on a
specific topic using clearly defined and pre-established methodological procedures
for study selection and evaluation. The author must use relevant databases, define
inclusion and exclusion criteria, and apply a transparent methodology.

META-ANALYSIS

A Meta-Analysis uses statistical methods to combine quantitative data from
multiple primary studies in order to identify overall trends and assess the strength of
evidence on a specific topic. Authors must use relevant databases, define inclusion
and exclusion criteria, and apply a transparent and reproducible methodology. The
research question must be clearly defined using the PICOS framework, and selection
guidelines and a study flow diagram (PRISMA) must be provided.

SYSTEMATIC LITERATURE REVIEW WITH META-ANALYSIS

A Systematic Literature Review with Meta-Analysis combines qualitative and
quantitative synthesis, using statistical techniques to summarize quantitative results
and qualitative synthesis for descriptive/narrative findings. Authors must use
relevant databases, clearly define inclusion and exclusion criteria, and apply a
transparent and reproducible methodology. The research question must be clearly
defined according to the PICOS framework, with specification of the reporting
guidelines used (e.g., PRISMA) and inclusion of a PRISMA flow diagram showing
study selection.

CURRENT TOPIC

A Current Topic addresses a contemporary, unresolved, or controversial issue
of theoretical and practical importance, presenting the authors’ own research

results or the most recent important data from the literature. The structure of the
article is flexible, and brief concluding remarks with a clear message are
encouraged.

IN FOCUS

An In Focus article provides a thematic, focused analysis or a brief overview
of a scientific issue within the journal’s scope, addressing a topic of significance
for the scientific community and broader professional audience.

CASE REPORTS
CASE REPORT and CASE SERIES (>4, <9)

Case reports or case series present cases with rare or unusual diagnoses,
diagnostic processes, treatment strategies, clinical courses, or treatment outcomes
that may be useful for clinical practice and medical education. The CARE
guidelines should be followed when preparing the manuscript (https://www.care-
statement.org/writing-a-case-report). Written informed consent from the patient is
mandatory.

EDITORIAL

Editorials are non-peer-reviewed texts written by the Editor-in-Chief and/or
members of the Editorial Board, intended to announce a new volume, special
issues, or content of significance for the profession and/or institutions served by
the journal, as well as invited editorial texts. Editorials should not contain
unpublished or original data, and must include a statement of conflict of interest.

LETTER TO THE EDITOR

A non-peer-reviewed comment or critique of a paper published in VSP. It is
written in a free format, with optional citation of relevant literature, and must not
contain unpublished results. It is published at the discretion of the Editor-in-Chief.

RESEARCH LETTER

A Research Letter is a short report of original research, containing
Introduction, Methods, Results, and Discussion in a condensed form (without
separate sections or subheadings) and up to 2 supplementary items (tables/figures).
It does not include an abstract or keywords, but must meet all general manuscript
requirements for consideration, including the peer-review process.

HISTORY OF MEDICINE/STOMATOLOGY/PHARMACY

Manuscripts presenting material relevant to elucidating specific events and/or
portraying notable figures in the history of medicine/stomatology/pharmacy, with
particular emphasis on military medicine/stomatology/pharmacy.

CLINICAL RESEARCH

Clinical Research includes original randomized controlled trials and
observational studies assessing the impact of one or more interventions or
measures on human health outcomes, clinical practice, or health policy.

Manuscripts must be prepared in accordance with international
guidelines (e.g., CONSORT - https://www.consort-statement.org/ or STROBE —
https://www.strobe-statement.org/) and be registered in a recognized public
registry (e.g., ClinicalTrials.gov).

BOOK REVIEW

A Book Review includes bibliographic details of the publication (authors,
original title, publisher, place, and year of publication), a brief summary, and
critical comments on the content, style, and significance of the book in the relevant
field. The manuscript must not exceed 2 pages.

SCIENTIFIC MEETING REPORT

A Scientific Meeting Report presents the activities of a scientific or
professional meeting, highlighting the most important presentations, conclusions,
or recommendations relevant to the wider readership of VSP.

MANUSCRIPT LENGTH

A complete manuscript consists of: title page, abstracts in Serbian and
English with keywords, main text, acknowledgements (if applicable), reference
list, and supplementary material (tables, figures, charts, diagrams, drawings).

For Original Article, General (Narrative) Literature Review, Systematic
Literature Review, Meta-Analysis, and Systematic Literature Review with Meta-
Analysis, the manuscript length may not exceed 5,000 words.

For Mini-Review, Preliminary Report, Short Report, Case Report, Case Series,
Current Topic, Clinical Research, and History of Medicine/Stomatology/Pharmacy,
the manuscript length may not exceed 3,000 words.

Manuscripts in other categories/sections may have a maximum of 1,500
words.

MANUSCRIPT PREPARATION
TITLE PAGE

The first page of the manuscript should include the following:

. Title of the manuscript without abbreviations;

2. Full names of all authors (without academic titles, but with ORCID
numbers included for those who have them) with symbols assigned in the
following order: *, t, §, §, ||, T, **, T1... etc.;

. Full official names of the institutions where the authors work, including

city and country of the institution (the symbols *, t, 1, §, ||, 1, **, 11 ... etc.

correspond to the institutions of each author);

At the bottom of the page, provide the name and surname, postal address,

email address, and phone number (mobile/Viber or WhatsApp) of the

author responsible for correspondence.

ABSTRACT

The abstract and keywords should be provided on the second page of the
manuscript. The abstract should be written in short and clear sentences. For the
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categories Original Article, Preliminary Report, Short Report, Systematic
Literature Review with Meta-Analysis, Meta-Analysis, and Clinical Research, the
abstract must be structured and include the following sections: Introduction/Aim,
Methods, Results, Conclusion. Each section should be written as a separate
paragraph beginning with a bolded heading. The most important results should be
presented, including numerical values and the level of statistical significance. The
conclusion must be directly related to the study results. The abstract must not
exceed 300 words.

For the categories Case Report and Case Series, the abstract should have the
following structure: Introduction (with the aim stated in the last sentence), Case
Report, Conclusion. Each section should be written as a separate paragraph
beginning with a bolded heading. The abstract must not exceed 250 words.

For all other manuscript categories: General (Narrative) Literature Review,
Mini Review, Systematic Literature Review, Current Topic, In Focus, and History
of Medicine/Stomatology/Pharmacy, the abstract is unstructured and must not
exceed 200 words.

Care should be taken in ensuring that the Serbian and English versions of the
abstract are accurate and precise translations of each other. No sentence may
appear in one version without being translated into the other.

KEYWORDS

Below the abstract, list five to seven relevant keywords or phrases that
indicate the content of the manuscript. It is recommended to avoid repeating words
from the title of the paper. When selecting keywords, use Medical Subject
Headings (MeSH) (https://www.nlm.nih.gov/mesh/meshhome.html).

STRUCTURE OF THE MAIN TEXT

Original Atrticles, Preliminary Reports, Short Reports, Meta-Analyses,
Systematic Literature Reviews with Meta-Analysis, and Clinical Research papers
must include the following sections: Introduction (a brief overview of the research
topic, with the study aim stated in the final paragraph); Methods (a precise
description of participant selection and applied methods, including statistical
methods, and the approval number of the competent Ethics Committee); Results
(presented in a logical order, without duplicating the same results in multiple
forms); Discussion (without repeating data already presented in the Results
section; only the obtained findings should be discussed, placing them in the
context of other relevant studies; the discussion and conclusions should be linked
to the study aims, and study limitations should be highlighted if necessary);
Conclusion (derived directly from the study results); Acknowledgements (if
applicable); References.

Manuscripts in the categories General (Narrative) Literature Review, Mini-
Review, Systematic Literature Review, Current Topic, and In Focus should contain
the following sections: Introduction (with appropriate subheadings), Conclusion,
and References.

Manuscripts in the categories Case Report and Case Series should include the
following sections: Introduction (the aim of the paper should be stated in the final
paragraph of the Introduction), Case Report (the patient’s identity must remain
anonymous), Discussion, and References.

A Case Report must not have more than five authors.

QUESTIONNAIRES

All questionnaires used as measurement instruments for any of the
investigated parameters must be translated into the language spoken by the study
participants, with evidence provided of their validation and cultural adaptation to
the participants’ setting.

TABLES AND FIGURES

Tables and figures, the number of which should be appropriate to the length
of the text, should be placed at the end of the main manuscript text, after the
References. The exact position of each item should be clearly indicated in the text.
The final placement of tables and figures will be determined during manuscript
preparation for publication.

Tables

The title should be placed above the table, and explanations (the legend)
below it. Tables should be numbered with Arabic numerals in the order in which
they appear in the text. Tables must be created exclusively in the Microsoft Word
program using the menu Table-Insert-Table, with the exact number of rows and
columns defined. Use Times New Roman font, 12-point size, single spacing.
Tables must be clear and include all elements necessary for the proper
interpretation of the data presented. If the displayed values have ranges or
reference values, these must be specified.

In the legend below the table, all abbreviations used in the table and all
symbols (e.g., superscript letters or bolded values) must be explained. In addition,
the applied statistical methods must be clearly specified.

Figures (Illustrations)

Figures include all forms of graphical material (photographs, drawings,
diagrams, and graphs). Figures should be embedded in the manuscript at the end of
the text, after the References and after the Tables (if any). Figures should be
numbered with Arabic numerals in the order in which they appear in the text.
Capital letters A, B, C, etc., should be used to designate parts of multipart figures.
Letters, numbers, and symbols must be clear, consistent, and of sufficient size to
remain legible after reduction. All elements shown in figures must be saved as
images (not as editable graphic objects) so that their position cannot be altered,
ensuring the accuracy of the data presented. Only digital images with a minimum
resolution of 300 dpi and in JPEG, PNG, or PDF format are accepted. Figures that
do not meet these requirements will not be accepted for publication. The
dimensions of submitted figures should be approximately the same as the
dimensions at which they will be published. If authors are unable to provide digital
photographs, original images should be scanned at a resolution of 300 dpi and at

their original size and submitted in that form. All text in diagrams and graphs
should be written in a sans-serif font for better readability (e.g., Arial, Helvetica),
with a font size of no less than 10 pt. Measurement units and scales must be clearly
indicated. Decimal numbers in graphs must be presented with a decimal point, and
thousands should be separated by a comma (e.g., 1,234.56).

Video supplements (illustrations of the manuscript) may last 1-3 minutes and
should be submitted in AVI or MP4 (FLV) format. A separate still image
representing the video (video thumbnail) must also be provided for use in the
electronic edition and publication in the printed edition, along with a link to the
platform where the video is already hosted.

In the legend below each illustration, all abbreviations, symbols, numbers, or
letters used to explain individual parts of the figure must be defined. For graphs,
the applied statistical methods should be specified where appropriate; for
photomicrographs, details of the staining method and magnification must be
provided.

If photographs of persons (patients) are presented, the face must be blurred or
written consent must be obtained from the person depicted. In imaging materials
(X-rays, CT scans, ultrasound images, etc.), all information that could identify the
patient must be removed. If a figure has been previously published, the source
must be cited, and written permission must be obtained if the material is protected
by copyright.

ABBREVIATIONS

Abbreviations should be used only when necessary, primarily for very long
names of chemical compounds or for terms that are already widely recognized in
abbreviated form (e.g., DNA). For each abbreviation—except standard units of
measurement—the full term must be given at its first occurrence in the text
(including the abstract). The use of abbreviations should be avoided in the title and
abstract; in the title, abbreviations should be used only if absolutely necessary. For
terms mentioned more than 3 times in the text, introducing appropriate
abbreviations is recommended.

DECIMAL NUMBERS

In manuscripts written in English, decimal numbers should be written with a
decimal point (e.g., 22.7), whereas in manuscripts written in Serbian, a comma
should be used (e.g., 22,7). Whenever possible, numbers should be rounded to one
decimal place and reported consistently throughout the manuscript (e.g., if one
value is 32.2, all others should also be rounded to one decimal place, e.g., 32.0).

UNITS OF MEASUREMENT

Length, height, weight, and volume should be expressed in metric units
(meter — m, kilogram (gram) — kg (g), liter — L) or their subunits. Temperature
should be expressed in degrees Celsius (°C), and blood pressure in millimeters of
mercury (mm Hg). Results of clinical and biochemical measurements should be
reported in metric units according to the International System of Units (SI).
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STATISTICAL ANALYSIS

In the Methods section, the applied statistical methods should be described in
sufficient detail to allow verification of their correct use and reproduction of the
analysis. Results must be presented numerically and clearly, with appropriate
measures of variability and reliability (e.g., standard deviation, standard error,
confidence interval). The type of study should be specified, and the manner in
which it was conducted should be described. Inclusion and exclusion criteria must
be stated. The software and the version of the computer program used for statistical
data analysis should be reported. In the Results section, as well as in the legends of
tables and/or figures, the statistical method used to analyze the presented results
must be indicated. The p values should always be written with a leading zero (e.g.,
p > 0.05, not p >.05).

REFERENCES

References should be numbered with Arabic numerals according to the order
of their first appearance in the text (including tables and figure legends). It is
recommended that the majority of cited references be published within the last ten
years. At least 80% of the cited references should be original research articles,
while books, book chapters, and review articles should account for no more than
20% of the total number of references. All references, regardless of the language of
the original source, must be cited in English, with the original language indicated
in parentheses after the reference.

All data on the references must be accurate, and the cited works should be
easily accessible to readers. A DOI number must be provided for each reference.
Citation of articles published in journals indexed in Current Contents, Index
Medicus (MEDLINE), Excerpta Medica, Scopus, and Web of Science is
recommended.

Citation of abstracts, secondary publications, oral communications, unpublished
works, official or confidential documents, Wikipedia, preprints and in press articles,
retracted articles, and articles published in predatory journals is not permitted.

When citing websites, the homepage must not be cited; instead, the specific
webpage from which the information was obtained must be referenced. Each cited
reference must be available for online verification. If a reference is not available
online (e.g., archival material), the author must provide the source from which the
cited material was obtained, or submit a photographed or scanned copy of the
document by emailing it to: strliteratura@gmail.com.

References should be formatted according to the VVancouver style established
by the ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-
ICMJE-Style?language=en_US).
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Citation examples:
Article with 1 to 6 authors

Nikoli¢ 4, Biocanin V, Ranci¢ N, DuSpara M, Puri¢ D. Serbian translation
and validation of the SF-36 for the assessment of quality of life in patients with
diagnosed arterial hypertension. EABR Exp Appl Biomed Res 2023; 24(3): 227-
34. DOI: 10.2478/sjecr-2020-0073

Article with more than 6 authors

Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC, Mehra R, Ramar K, et
al. Clinical Practice Guideline for Diagnostic Testing for Adult Obstructive Sleep
Apnea: An American Academy of Sleep Medicine Clinical Practice Guideline. J
Clin Sleep Med 2017; 13(3): 479-504. DOI: 10.5664/jcsm.6506

Volume with a Supplement

Smith JA, Brown LM. Effects of vitamin D on immune response. J Nutr Sci
2024; 15(Suppl 2): S45-53.

Issue with a Supplement

Zhou Q, Shi R, Kopjar B, Wang H, Chen D, Li H, et al. Adjacent
Intervertebral Disc Changes in Patients with Isobar Semirigid Dynamic
Stabilization System. Global Spine J 2017; 4(1 Suppl): s-0034-1376699.

Volume with Part (Pt)

Ozben T, Nacitarhan S, Tuncer N. Plasma and urine sialic acid in non-insulin
dependent diabetes mellitus. Ann Clin Biochem 1995; 32(Pt 3): 303-6.

Issue with Part (Pt)

Poole GH, Mills SM. One hundred consecutive cases of flap lacerations of the
leg in ageing patients. N Z Med J 1994; 107(986 Pt 1): 377-8.

Issue with no Volume

Turan I, Wredmark T, Fellander-Tsai L. Arthroscopic ankle arthrodesis in
rheumatoid arthritis. Clin Orthop 1995; (320): 110-4.

No Volume or Issue

Browell DA, Lennard TW. Immunologic status of the cancer patient and the
effects of blood transfusion on antitumor responses. Curr Opin Gen Surg 1993:
325-33.

Pagination with Roman numerals

Fisher GA, Sikic Bl. Drug resistance in clinical oncology and hematology.
Introduction. Hematol Oncol Clin North Am 1995; 9(2): xi—xii.

Book

Printed Book

Ritter JM, Flower RJ, Henderson G, Loke YK, MacEwan D, Robinson E, et
al. Rang & Dale's Pharmacology. 10th ed. London: Elsevier; 2023. p. 3630.

Book in electronic format

Shreeve DF. Reactive attachment disorder: a case-based approach [Internet].

New York: Springer; 2012 [cited 2012 Nov 2]. 85 p. Available from:
http:/dx.doi.org/10.1007/978-1-4614-1647-0

Chapter

In an edited book

Metcalf CS, Smith MD, Wilcox KS. Pharmacotherapy of the Epilepsies. In:
Brunton LL, Knollmann BC, editors. Goodman & Gilman’s The pharmacological
basis of therapeutics. 14th ed. NY: McGrawHill; 2023. p. 385-411.

In an edited electronic (online) book

Halpen-Felsher BL, Morrell HE. Preventing and reducing tobacco use.
In: Berlan ED, Bravender T, editors. Adolescent medicine today: a guide to
caring for the adolescent patient [Internet]. Singapore: World Scientific
Publishing Co.; 2012 [cited 2012 Nov 3]. Chapter 18. Available from:
http://www.worldscientific.com/doi/pdf/10.1142/9789814324496_0018

Website
Homepage

Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes
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YIOYTCTBO 3A AYTOPE

Ipe nogHoMIeHa PYKOIKCA 32 pa3MaTpase 32 00jaB/bUBaIbE Y YACOMHCY
.BojHocanuterckn mperien” (BCII) HeomxomHo je Ja ayTopH NaK/bHBO
Npo4HTajy YHOYTCTBO 32 ayTOpe, KAKO OH PYKOIMC MPUIPEMHIH Y CKIALy ca
NpoNno3uuKjaMa Yaconuca.

Pan koju He HCHyBaBa yCIOBE OBOT YIYTCTBA HE MOKE OMTH pa3MaTpaH H
6uhe BpaheH ayTopuma Jia ra JIOIlyHe U UCIIPaBe.

AyTopu paja mpeHoce CBOja ayTOPCKAa NMpPaBa HA M3/aBaya 4Yacommca
MunucraperBo onbpane Peny6iuke Cp6uje, YHHBep3uTeT 0a0paHe HAKOH
NpPUXBaTamba paja 3a o0jaBsuBame y BCIIL.

BCII ce mpuapxkaBa mnpenopyka MelyHapoaHor KOMHTeTa YpeIHHKa
menuuunckux vaconuca (International Committee of Medical Journal Editors
— ICMIE), Ilpenopyke 3a cnposolemwe, ussewmasgarwe, ypehusamwe u
nyoIUKO8arbe HAYUHUX PaAd08d y MeOUYUHCKUM yaconucuma (DOCTYHHO Ha
https://www.icmje.org/recommendations/).

BCII je moctyman y pexuMy OTBOpeHOr mnpuctyma. CBH 4NaHIM MOTY ce
GecIulaTHO NpEY3eTH Ca CajTa Yacoluca M KOPUCTUTH Yy CKIIady ca JIMICHIIOM
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

CJABE PYKOITUCA

Pykonuc paja ¥ CBH IIPHIO3M y3 Pajl JOCTaBJbajy ce Ko jeJaH JOKYMEHT
(TIpHJIO3U Cy MHKOPIOPHPAHU y TEKCT M MO3MLHOHUPAHU HA KPajy PYKOIHCA M3a
ozesbKa JIutepaTypa) HCKIbYYHBO CJIEKTPOHCKH HPEKO CHCTEMa 3a NPHjaBIbUBAE
Aseestant. Pagu ouyBama kBamuteta otorpaduja, npernopydyje ce I0CTaBbambe
cIMKa M Kao mocebHux dajmosa, jep Word Moxke CMamHTH HBUXOBY PE3ONYLH]Y,
Kako Ou ce u30eria KOMIpecHja CIMKa U eBeHTyalIH! I'yOHTaK KBaJIMTETa.

CBHM ayTOpM M PpELECH3CHTH MOpajy OWTH PErHCTPOBAHH KOPHUCHHUIM
cucTeMa Cca jeIMHCTBEHOM e-Mami ajapecoM. Perucrtpanmjy je wmoryhe
usBpwutu Ha: http://aseestant.ceon.rs/index.php/vsp/user. TexHu4KO ymyTCTBO 3a
xopumheme  cHCTeMa  CNEKTPOHCKE  NpHjaBe  JOCTYIHO  je  Ha:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

VKonuKo MMate mpoGieM ca IOJHOIICHEM PYyKONHca ITyTeM Iuatdopme
Aseestant mosxete ce oOparuti 3a momoh Penakimju qaconuca ciameM e-Mejiia Ha
azpecy: vsp@vma.mod.gov.rs,

OIIIITA YIIYTCTBA

BCII o6jaBibyje pajoBe KOjH [0 cajia HUCY MPETXOJHO 00jaBibeHH (y LEIHHH
WIH JeJ0M), KOjH ce He pa3Matpajy 3a o0jaBJbHBaEkbe¢ HHUTH Cy npuxsaheHH 3a
00jaBIbHBAE Y HEKOM JIPYrOM YacOIIUCY.

BCII He pa3maTpa pagoBe KOjU Cy NPETXOAHO O0jaBIbEHH Kao IPEHPHHT
Bep3uje.

Yacomuc npuxBaTa W PafoBe UMjU Cy PE3yIATaTH MPETXOLHO IPHKA3aHU HA
HayYHHMM HIIM CTPYYHHM CKYIOBHMA M 00jaBJ/beHH y BUJY allCTPAKTA, IO YCIOBOM
a TH pe3ynrtatd HuCy objaBibenu ca DOI GpojeM (HIp. MPOLIMPEHH AlCTPAKT Y
JIOJIATKy HEKOTI' 4acoIIica).

VKOIHKO je 1e0 pesynrara IOAHETOr PYKOINCA IPETXOAHO CAOILITCH Ha
HayYHOM/CTPYYHOM CKyIy HJIM je Je0 JOKTOpcKe aucepramwje, y IIponpartHom
nucMy YpeIHHUIITBY HOTPEOHO je HABECTH 3BaHMYAH HA3UB CKyIA, MECTO H BpEMe
OJIpKaBamba, M a JIM Cy CAOMIITCHH PEe3yJITaTH MyOIMKOBAaHH U Yy K0joj dhopmu
(HIp. MCTH WIM JAPYraddju HAclOB WM caxerak), a y Hamomenu Ha Kpajy
pyKomuca To Tpeba oCeOHO HA3HAYHTH.

PanoBu ce o0jaBibyjy Ha eHIJIECKOM je3uky. IlojenmHe kareropuje paaoBa
(unp. ucropuja Meauimue/cToMarosoruje/hapmaiije) ce no oAy Y peIHUIITBA
BCII Mmory o0jaBUTH M Ha cprickoM je3uky. CBe KaTeropuje pyKoIHCa OCHM
KaTeropuja yBOAHHUK, IMHCMO YPCAHHUKY, MCTPAKUBAYKO IHCMO, HPHUKA3 KEGHTE,
M3BCIITaj Ca HAyYHOI WM CTPYYHOI CKyna ce 00jaBlbyjy ca amlcTpakTHMa Ha
CPIICKOM H €HITIECKOM je3uKy (y ckiomy pykomuca). O CTpyKTypu U oOumy
ancTpaKTa BHACTH JeTaJbHUjE Y O/1eJbKY ATNCTPakT OBOT YIIyTCTBA.

3a mucame pykomuca kopuctutu nporpam Word, dout Times New Roman,
BeJIMUMHY ciioBa 12, mpopen 1,5. Bennunny crpanune noaecut Ha popMar A4, ca
JIEBOM MapruHoM of 4 1M a npeocrtane tpu 2 um. Teker Kkynatu 6e3 Iesbema pedn
(xudenanmje), a mMociIe CBAKOT 3HAKA MHTEPIYHKIHjE CTABUTH CaMO jedaH mpa3aH
KapakTep. AKO Ce Yy TEKCTy KOPHCTE CHELHjalHU 3Hauu (CMMOOIH), KOPHCTUTH
dout Symbol.

TMomarm o kopumheHoj JUTEpaTypH y TEKCTy O3HayaBajy Ce aparcKuM
OpojeBuMa y CYNEPCKPHUITY, PEIOCIEA0M KOjUM Ce I10jaBibyjy Y TEKCTY.

CTpaHuIe HyMepUCaTh PeJioM y JOEHEM JIECHOM YTIIy, II0YEB O]l PBE CTPaHE
(13y3umajyhu HacIOBHY CTpaHy).

Ilpy nucamy TEKCTa HA CHIVIECKOM je3WKy IPHAPXKABATH CE jE3MYKOT
cranzapaa American English. O6asesno je kopumheme mehyHapogHor cucrema
Mepa (SI). M3yserax unse kpsHu npurncak (mm Hg) i temperatura (°C).

IpuiikoM TmHcama KOPHCTE ce craHgapaHe ckpahennme. I3GeraBati
ckpalieHHIIe Y HACIIOBY M aICTPAKTy OCUM YKOJIMKO je HeomnxojHo. ITyH Ha3uB ca
ckpaheHHIIOM y 3arpaJn HABOIU CE y BCHOM HPBOM IIOMHIbABY, & 1a/bE Y TEKCTY
camo ckpaheHnIe, Kako y alCTPaKTy TaKO M y TIIABHOM TEKCTy. Y 3aKibyd4Ky paja
(He anicTpakra) Hema ckpaheHuIa.

He xopucTHTH KOMEpIHjalHa HMEHA JIEKOBa U APYTUX HPernapara, a yKOIuKO
je TO HEONXOJHO Y3 HHMXOBE Ha3WBe 00ABE3HO HABECTH M TI'CHEPUYKA HMMEHA.
VYpehaju (amapati) ce o3HauaBajy (aOpuukuM HasuBHMA, a MOJATKE O
npousBohady (Ha3HB M MECTO) HABECTU y OOJIMM 3arpajgama. YKOIHKO Ce Y TEKCTy
KOPHCTE O3HaKe Koje Cy CIOj clioBa M OpojeBa, MpeLM3HO Hamucaté Opoj Koju ce
jaBJba y CyHepPCKPUITY WU CyOCKPHIITY.

Ws6eraBatn ¢ontose bold u kypsus (italic) jep cy pesepsucanu 3a
nojHacyiose. M3yserm cy 06aBe3HO IHCame Kyp3HBOM OHMX Ha3WBa KOjH CE TaKo
Mopajy mucaty (HIIp. THU HIIH CTPaHe PeUH - JIATHHCKN).

I'pynie ucnuranuka Mopajy OMTH jacHO aedMHHCAaHe M JOCIEIHO HMEHOBAHE
KpO3 €0 paj. 3a HCTH M0jaM KOPHCTHTH jeaH, jeAHHCTBEH TEPMHUH KPO3 LIEO paj.
VY opespky Pesyntatn u3beraBati pedeHuIe Koje mounmy ca: ,, Tabena X mokasyje
“ mm ,,Cinka X mpukasyje”. PedeHnna Tpeba Jja omuIIe pe3ynTaT, a O3HaKa

Tabele WM CIMKe Ja CTOjU Y 3arpajn Ha Kpajy ommca. Pedenuie He 61 TpeGano
nounmaTH ckpaheHuioM, OpojeM MM JaTymoM. M3beraBatm mpeayrauke
peUCHHIC KOje yMamyjy jacHONy TekcTa M JaTH MpPEJHOCT KpahuMm jacHUM
peueHHIamMa. 3aksbydak (OpMyIIHCaTH HOBHM peucHHIaMa, 6e3 mpenucuBama Beh
nspeuenux. [IpeBon pamoBa Ha eHriiecku jesuk mocpexncrtBom Google Translate
MOJXe H3a3BaTH Hepa3yMeBambe TEKCTa H CTOra ce He Mperopydyje.

V usbopy weyunnx peun kopuctutu Medical Subject Headings — MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Kibyane peun y npuxsahenom
PYKOIMCY HE TOMAJEXY ayTOPCKO] KOPEKTYpH, IOIITO Cy OHE ACCKPHITOPU U3
Tesaypyca Kkoje oapel)yjy cTpyuHH HHICKCEPH.

OBABE3HA IIPATERA JOKYMEHTA
HU3JABA AYTOPA U AYTOPCTBO

3a cBakM PyKOIHC KOjU Ce MOJHOCH Ha pa3Marpame 3a objaBibuBame y BCII
HEONXOo/HO je na ayrop(u) gocrasu(e) OOpasai 3a uzjaBy o ayropctsy (M3jaBy
ayTtopa) 1a paj NPETXOAHO HHUje MyOJIMKOBAaH M Ja HUje HCTOBPEMEHO MOIHET 3a
00jaBIbHMBaE y HEKOM JPYTrOM YacOMNCY, J1a Cy PYKOIIMC MPOYNTAIH U OX0OPHIH
CBH ayTOpH KOjU HCIIyHaBajy KPUTEPHjyMe ayTOpCTBA, M KOHTAKT IOJATKE CBHX
ayropa y paxy (umejn aapecy, 6poj mMobwiHor Tenedona). Y oBom obpaciyy ce
ayTopH u3jalimbaBajy o cBakoM Moryhem cyko0y MHTepeca WM HErOBOM
ozcyctBy. CBu ayTopy Mopajy M3jaBy ayTopa moTIICaTH CBOjepydHO.

3a nonatHe MHQOpManuUje 0 pasIMUYMTHM BpCTaMa CykoOa MHTepeca BHIECTH
npenopyke CBETCKOr yapyXema ypelaHHKa MeauuuHckux uacomuca (World
Association of Medical Editors — WAME; http://www.wame.org).

BCII nomrtyje npenopyke KpuTepHjymMa 3a ayTopcTBo Koje aaje ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). AyropcTBo ce 3acHMBa Ha HCIYIbEHY
CBa YETHPH KPHTEPHjyMa: 3HAYajHOM JONPHHOCY KOHICTIIHjH paja, IoOujamy
pesyiTaTa WM aHaJIM3W/TyMadery pe3yiTaTa; KPUTHYKO] PEeBU3UJU PYKOIHCA OJ
3HATHOT MHTEJIEKTYAIIHOT 3Ha4aja; ofno0pemy (pMHAIHE Bep3Hje pyKomuca Koja he
OutH o0jaBJbeHA W IIpey3HMakry OATOBOPHOCTH 33 CBE AacIeKTe 00jaBJbEHOT
canpxaja. CBM ApYrH YYECHHIM KOjH Cy IONpPHHENM HM3paad paja, alld HHCY
HCIIyHWIU TIPONUCAHE KpUuTepHrjyme Tpedano 61 na Oyry HaBeIeHH Y 3aXBalHHLH
y3 TIpenmsupame gonpruHoca pany. Iorpe6Ho je 1a ocobe HaBeneHe y 3aXBaTHUII
J1ajy TIHCMEHY CarjiacHOCT.

ETHYKA CAI'VIACHOCT

CBa wHCTpaKMBamba KOja YKJbYYyjy JbYA€ H/WIM XyMaHH MaTepujai
Mopajy Outm cmpoBeaeHa |y ckiagy ca  npenopykama ICMIJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-
of-research-participants.html) n Xencunmkom pexmaparmjom, pesusuja 2024
(https://www.wma.net/policies-post/wma-declaration-of-helsinki/). CkeHupany
ctpany no3one Etnuke komucuje (EK) HamnexxHe HHCTHTYIMjE Koje je oqo0puna
UCTpaXKMBare, Ha KOjoj ce BUAM NaTyM WU3[aBamba U IPEIMET HCTPakuBaiba,
aytopu cy y obaBe3u Jla J0CTaBe MCTOBpeMeHO ca pykonucoM. [lo3soma EK ce
JIOCTaBJba HA je3UKy HA KOME je M3/laTa M CHIVIECKOM je3HKy (MOXKe M OBepeHa
KOIHja).

VY oxemky Metoae Mopa OUTH HaBEJCHO Ja je CTyAHja 0100peHa OJ cTpaHe
Hauiexnor EK, y3 naBoheme HasuBa MHCTUTYLMje M Opoja omilyKe, Kao H Ja je
CIPOBEICHA y CKIAJy Ca €TUYKUM NPUHIHUIHMA 32 MCTPAXKHBAKbA KOja YKIbYUY]y
JbyJie W/WIM XyMaH! MaTepHjall.

AHOHUMHOCT mauMjeHata Mopa Outu 3amrtuhena y ckimagy ca ICMIJE
nperopykaMa. 3a cBa HCTpaKMBamba Koja YKJbY4yjy MOJaTKe O MalUjeHTUMA KOji
omoryhaBajy IMpPEKTHY MJIH MHAMPEKTHY MACHTH(HKALH]jy, ayTOpU Cy 00aBe3HH
Jna npubaBe NHCAHU MPUCTAHAK HHAOPMMCAHOr MALMjeHTa, Na y PYKOIHCY
Ha3Haue Ja je NMPHCTaHAK MalMjeHTa MpHOaBIbeH, M Ja ra Mo Motpedu aocTaBe
YpeaHumrBy.

V ciydajy ucTpakuBama Ha JKHBOTHE-AMa, ayTOpU Cy MYXKHH Ja JOCTaBe
ofobpeme HamiexHor EK koju Boam Opury o mnomroBamy MelhyHapoIHHX
cTaHJap/a o ynorpebu 1a60paTopujCKUX KMBOTHIHA Y HCTPAKUBAYKE CBPXE.

VpeaHUIITBO MOXe OZOUTH pajoBe 3a KOje MPOLEHH a HUCY M3BEJCHH Y
CcKJIajy ca Mel)yHapOJHUM eTHYKUM CTaHJapANMa.

PENPOAYKOBAIE NPETXOJHO OBJAB/BEHOTI 3AIITUREHOT
MATEPHJAJIA W/IWJIA HEOBJAB/bEHOI' TYBEI' MATEPUJAJIA

VKOIMKO ce KOpHCTe MpeTXoqHo objaBibeHe wiycrtpaumje (pororpaduje,
cxeme) y3 00aBE3HO LUTHPABE HM3BOpA MHPEy3UMama IOTPEOHO je MOCTABUTH
J103BOITY (MHCAHO 0JI00pEIbe Yaconuca y KoMe cy o0jaBibeHe) 3a BHXOBY 00jaBy y
BCII. Ykomnuxko ce kopucte Tyhe Heobjasene niycrpauuje (pororpaduje, cxeme)
MOTPeGHO je JOCTAaBUTH JI03BOJTY ayTopa HIIyCTpalyja, 3a ibuxoBy o0jaBy y BCIL.

NJIATHJAPU3AM

Op 2012. roguHe CBH PYKOIHCH [JOCTaBIbeHHM Ha pasmarpame y BCII
MOABpraBajy ce IpoBEepUM Ha MHOTEHILHMjAIHM (ayTo)ILUIarHjaph3aM I[OCPEICTBOM
SClIndeks Assistant — Cross Check (iThenticate). Pykomucu kox Kojux ce aoKaxe
(ayto)mnarujapusam 6uhe ondujeHn. Y 3aBHCHOCTH OJf CTEHIEHa U BPCTE yTBpheHOr
(ayTo)miarujapusama aytopuma ce Moxke u3pehu 3abpana objasbuBama y BCII-y
(pa3nuuuTe Ay)KHUHE Tpajara), y3 00aBelITekhe HAUISKHUX Tella Y HHCTUTYLHjama
y KOjUMa ayTOpH pajie U PeIeBAHTHUX MPO(ECHOHAHNX yAPYKeHba.

KOPHUIIREILE Al

IenepaTuBHa BemTauka uHTenurenumja (artificial intelligence-Al) wmm
TexHonoruje koje kopucre momoh Al (Al-moTmomorHyTe) MOry ce KOPHCTHUTH
caMo y3 IOIITOBake Hadela TpaHcmapeHTHocTH (ymotpeba Al mopa Outn jacHO
HaBeJICHA Y PYKOIIHCY), OATOBOPHOCTH (ayTOPH OCTajy Y IOTIYHOCTH OJTOBOPHH
32 TAUYHOCT M OPHTHHAIHOCT Cajpikaja), HPOBEPIBHBOCTH (CBH YYCCHHLH Yy
yOIMIMCTHYKOM HpOIlecy MOpajy NpoBepuTH 1a Al Huje yHena H3MHIIJbEHE
[OJaTKe, LHTATe WIN TBPAIbE) U MOBEPIHUBOCTH (AyTOPHUMA U PELCH3CHTHMA je
3abpameHO yuuTaBame pykormca noguernx y BCII y jaBue Al cepsuce).
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VYnorpeba Al anara je JomylmTeHa caMo 3a OrPaHHYCHE je3HYKE U TeXHHUYKE
MHTEPBEHIIMjE Y TEKCTY PYKOIHMCA: HCIPABKY I'PAMaTHKE M HPAaBOIKCA, CTHICKO
JIOTepHBaEbE ayTOPCKOT TeKeTa, moMoh Ipu (popMaTuparmy, TeXHUUKY aCUCTCHIH]Y
(mormyT MCIpaBibama Koja). AyTopu MOry KOpUCTHTH Al ajate HCKJbY4HBO 3a
kpeupame Al-morTomortyror, amu He u Al -reHepucaHor caapxaja.

Ayropu Koju cy kopuctuiau Al-IOTIOMOTHYT cajpxkaj y obaBesu cy jaa
MOTIYHO M TauyHO HaBeny ynoTpeOy Al anara (Tauan HasuB Al amara, gatym
npuctyna, KopuinheHe ymuTe M CBpXY ynoTpe6e), rapaHTyjy OpPHTHHAIHOCT
HAy4YHOT JONpUHOCcA, u3beraBajy 6mino kakBy (abpuKalujy WiIn MaHUMYTALUjy U
HOIITYjy TpaBmiia HaydyHe eTuke. MHopmammje o kopumhemy Al ce HaBoxe y
ozxesbKy Metone nin 3axBaHHLA.

3abpameHo je xopuctuTH Al anate 3a reHepucame Beher jgena caapxkaja
pyKoIMCa, KpEHpame HaydHHX HAeja, MOJATaKa M pesylrara, aHaiuzy u
HHTEpIpeTanujy pesyinTara, (popMupame 3aKbydaka, H3MEHy CIHKa, Tabera
nnu rpadukona (ykibydyjyhn rpaduuke caxerke), M3MEHy II0JaTaKa HIH
pedepeni.

HensocmucnieHo yrepheHa HezmomymiteHa ymorpe6a Al 3a mocienuiy uMa
onbujame paja.

Al H1 y KOM ciTydajy He MO)e OMTH ayTop HIIM KOayTop pajia, HATH MOXe Kao
ayTop O6uTH LMTHPaH y ofesbKy JInTepaTypa.

Pany 3amITHTEe TOBEPJHUBOCTH, HHjEJAH /IO HEOOjaBILEHOT HCTPAXKHBAEA
noctaBsberor BCII He cMe OUTH yHET y BEIMKH je3UYKH MOZEN O] CTpaHe ayTopa
WM PETICH3EHTA.

AyTopu Koju cy KOpucTHINM Heku o Al amara cy y obaBesu 1a NPHINKOM
TOJTHOIICHA pyKoIHca nojHecy u M3jaBy o xopunihemy Al

THUIIOBHU PYKOIIUCA

'V BCII ce o6jaBibyjy cieznehe KaTeropuje U THIIOBH PYKOIHCA M CAONIITEeHba:
YBOOHUK, OpUI'HHAJIHU paj, MPETXOAHO CAONIITCIHE, KPATKO CAOIIITCHE, IIPUKa3
cllydaja M CepHja CllydajeBa, OMIUTH (HApPAaTHBHH) HPEINEA JUTEPaType, MHUHH
Tnperuen, CHCTEMATCKH Mperyex JHUTEpaTrype, MeETa-aHalln3a, CHCTEMATCKHU
Hperiejl JHTepaType ca MeTa-aHalH30M, akKTyelHa Tema, y (OKycy, pax u3
ucropuje MeauuuHe/cromaronoruje/hapmanuje, IUCMO YPEAHUKY, HCTPAKUBAYKO
HHCMO, KIMHIYKO MCTPaKUBahe, H3BEIITAj ca KOHIPeca U HayYHOI' CKyIIa, IIPHKa3
kmure, In memoriam u apyru npunosu.

OPUT'MHAJIHA YJIAHAK

[puka3syje HOBa u 3HauajHa otkpuha y onpeheHoj obmactu y3 aeTasbaH Onmc
kopumheHHX METOJa MCTPaXKHBama, JOOMjEHHX pe3yiTaTa W HM3BEACHHX
3abydyaka. Jlucta pedepenmm Tpeba ma yKJbydd HAjHOBHjE M HAjBa)KHHje
pedepente u3 obnactu paja.

MNPETXOJHO CAONIITEWBE

TlpeacTaBiba NpPHKa3 HCTPAKMBaKka KOja HHUCY 3aBpIICHA, ca HalasHMa
KOjU 3axTeBajy [IOJaTHAa HCTPaXKMBaka M BalMIAlWjy Mpe KOHAYHUX
3aKJbydaKa, ajqu ¢y JobujeHe nHpopManuje o1 HHTEpeca 3a Hay4dHy H CTPYUHY
jaBHOCcT. Cazipku CBa MOrJaB/ba Kao OPUTMHAIHM HAy4YHM YIaHAK, ald y
3HaTHO cKpaheHoM o6uMy. AyTopH ce MHOJACTHYYy Jia KacHHje objaBe IyHY
OpUTMHANIHY HAy4YHY CTYAHjy Ca KOMIUICTHHM, BaJIWAHPAHUM IMOAALMMa H
CBEOOYXBATHOM aHAJIM30M.

KPATKO CAONIUTEILE

IlpencraBiba 3aBPLICEHO MCTPAKUBAKBE KOje je Malo MO OOHMY, YCKO
(boKycHpaHO Ca jaCHMM 3aKJbyd4lIMa Ha OCHOBY IIPEICTABJbCHUX peE3yITaTa.
Caap)lm CBa IorjlaBjba Ka0 OpUIrMHAJIHK HAyYHH YIaHaK, aJlil y 3HaTHO CKpahCHOM
obumy. Cmarpa ce KOHayHOM IyOJIMKaLMjOM TOT cHEeU(HYHOT, MaJor
ucTpakuBama. He Mojke ce TOHOBO 00jaBUTH Kao WIaHAK IyHOT obuMa (Mako ce
MOAICTHYE HAKHATHO UCTPAXKUBALE KOje Ce HA/lOBE3Yje Ha Iera).

NPETJIEAHU YIAHOU
ONIUTHA (HAPATUBHMN) IIPETJIE]] IUTEPATYPE

Ilpernen, KpUTHYKA aHAM3a M CHHTE3a NoCTojehnMX HaydyHMX ca3Hama o
n3abpaHoj Temu. Aytopu 00yxBaTajy CBY AOCTYNHY mpumnajaajyhy murepatypy 3a
ozipel)eHn BpEMEHCKH MEpPHOJI, TIPHKA3yjy pe3yaTaTe PEeleBaHTHHX HCTPaKHBamba,
uaeHTU(GHKY]y HEOCTaTKe, OrpaHHUyYeHa WM KOHTPOBEP3e U yKasyjy Ha HpaBle
Oynyhnx ncrpaxusama, 1ajyhu cBoje Buherme mpobiieMa y BHIy 3aKJbYIHOT CTaBa.
AyTOpH 4sIaHKa OBE KaTeropHje Mory OMTH OHM KOjH Cy 00jaBUII MUHHMAJIHO TET
pagoBa MyOIMKOBaHMX Yy wYacomucuma c pereHsujom (M20) wu3  obiactu
HPErJIeHOT paja.

MMHWHMU NIPETJIEJHHA YJIAHAK

Caxer mnpersen mnocrojehe auTepaType M HajHOBHjUX Jocturiyha yHyTtap
neduHHCcaHMX acmekata oapeheHe MCTpakMBadke 00NacTH W HEHH HOBH H/WIH
AKTYEJIHH IPaBLHU pa3Boja.

CHUCTEMATCKH IPETJIE] JIUTEPATYPE

CuHTe3a NpeTX0HO 00jaB/beHUX HUCTpaXkuBama 0 oapeheHoj Temu kopuinhemem
jacHo JeduHMCAaHMX ¥ yHanpex OApeheHHX METOONIOMIKUX IIOCTyIaKa 3a
CeNeKIHjy ¥ eBalyalujy. AyTop Mopa Ja KOPUCTH pelieBaHTHe 0a3e mojaraka,
MOCTaBU KPUTEPUjyME YKJbYYHBaka M HCKJbYYHBamba CTyJHja W HPHMECHH
TPaHCHAPEHTHY METOLOJIOTH]Y.

META-AHAJIM3A

KopucTi  CTaTHCTHYKE MeEToJe 33 KOMOMHOBAaHkE KBAaHTHUTATHBHHUX
HoJaTaka M3 BHUIIC HNPUMApPHUX CTyAUja Kako OM ce MICHTH(UKOBAIH OIIITH
TPEeHJOBH M TpPOLCHWIA CHAara Joka3a o oapeheHoj Temu. AyTop Mopa naa
KOPHCTHU pelieBaHTHe 6a3e mojaraka, Ae(pUHHUIIE KPUTEPUjyMe 33 YKIbYUHBAIbe
U MCKJbY4NBAIbE U MIPUMEHN TPAHCHAPEHTHY U PEIPOAYLHOUIHY METOIONIOTH]Y.
HeomxonHo je jacHo meduHHcame ucTpaxupaukor nutama (PICOS oksup),
HaBoheme cMepHHIa 3a 0mabMp M AWjarpaMa TOKa 3a CEICKUHjy CTyIuja
(PRISMA).

CUCTEMATCKHU NPEIVIEJ IMTEPATYPE CA META-AHAJIUN30M

KombuHyje KBaIMTaTHBHY M  KBAaHTHTATHBHY CHHTe3y, Kopuctehu
CTATUCTUYKE TEXHHUKE 33 CyMHpame KBAHTUTATHBHUX PE3y]TaTa a KBaJIUTATHBHY
CHHTE3y 3a ONHMCHE/HapaTHBHE Halaze. AyTOp MOpa KODHCTHTH pEleBaHTHE 0ase
noJjiaraka, jacHo AeGUHHCATH KPHTEPHjyMe 3a YK/bYUHMBAHe M HCKIbYYHBAIHE
CTyAMja, ¥ MPUMEHHTH TPAHCIAPCHTHY M PENPOLYLHUOHIHY METOONOTH]Y.
HcTpakuBadko mutame Mopa 6utn jacHo aedunucano npema PICOS oksupy, y3
HaBoheme kopumheHnx cMepHuIla 3a u3BemTaBame (Hnp. PRISMA) u
ykbyunBatbe PRISMA nujarpama toka 3a npukas cesiekiuje cTyauja.

AKTYEJIHA TEMA

Pasmatpa caBpeMEHO, HEPENICHO WM KOHTPAJIMKTOPHO MHTAEmE Of
TEOPHjCKOT ¥ MPAKTHYHOT 3HAdaja, y3 M3HOLICHE COICTBEHHX pe3yiTara
UCTpaXKHBatha WIN HAjHOBHUX BAXKHHX IIOfaTaka M3 JmTeparype. KoHcTpykimja
WIaHKa je CI000AHA a MOXKEJBHE Cy KPaTKe 3aK/bydHE HALIOMEHE Ca jaCHOM
HOPYKOM.

Y ®OKYCY

Tematcka, hoKycHpaHa aHaunM3a W/WIM KPAaTaK OCBPT Ha HAy4HH HpoOieM
KOjU je y Temarckoj obiacTu yacommca, a Koju obpalyje nuTame on 3Hauaja 3a
Hay4HY 3ajeJIHUIY ¥ IIUPY CTPYYHY jABHOCT.

KA3YUCTHKA
MPUKA3 CJIYYAJA u CEPHJA CJIYYAJEBA (24, <9)

Tlpukas ciy4ajeBa ca PETKOM M HEOOMYHOM JIHjarHO30M, JHjarHOCTHYKHM
MPOLECOM, CTpaTerrjama Jeuenha, KIMHAIKIM TOKOM, HIH HCXOJ0M JIeUersa, KOju
MOry OHMTH OJ KOPHCTM 3a KIMHMYKY [PakCy M MEIULMHCKO o0pa3oBarbe.
Ipunukom nucama norpedHo je kopuctutd CARE cmepuuue (https://www.care-
statement.org/writing-a-case-report). Heomnxoman je mnpucraHak HHPOPMHCAHOT
HalMjeHTa.

YBOJHUK

VBOOHHIY Cy HEPELECH3UPAHH TEKCTOBH INIABHOT U OATOBOPHOT YPEIHHKA
W/WIM 4iaHOBa YPEJIHMINTBA HAMEH-CHH HAjaBH HOBOI' BOJIyMEHA, TEMAaTCKOT
Opoja, cazpikaja Koju Cy O 3Hauyaja 3a CTPYKy H/WIM HHCTUTYLHjE YHjUM
YJIaHOBMMA je YacOlMC HAMEIEH Kao M YPEJHHYKH TEKCTOBU IIO IO3MBY.
VBoauuIM He Tpeba Ja cajpxe HeobjaB/beHe Ml OpPHIMHAIIHE ITO/IaTKe, a Mopajy
YKIJbYYHTH H3jaBy O CyKOOy HHTEpeca.

NMUCMO YPEJHUKY

HepeneHsnpanyu KOMeHTap/KpuTHKa Tekcta objasibenor y BCIL Inmry ce y
cnoboHoj hopMH, y3 eBEHTyalHO HaBoheme mopaTtaka u3 auteparype. He cmejy
canpxaTti HeoOjaBibeHe pesyinrate. OGjaBibyjy ce mpemMa OJUIyIM TJIaBHOT M
OZArOBOPHOT YPEHHKA.

HUCTPAXKHUBAYKO ITUCMO

KpaTkn npuka3 OpUrMHAIHOT MCTPAKHBAMKa, KOJU CaJpXKH YBOJA, METOAE,
pesynTaTe M AUCKYCHjy y caxxeToM o6iuky (6e3 monene y moceOHe LENMHE ca
MOIHACIOBMMA) W MakCHUManHO a0 2 npuiora (tabene/cnuke). He caapxu
ancTpakT U KIbY4YHEe PEdH ajli MOpa Ja HCIIYHH CBE OIIIITC YCIOBE 3a Pa3MaTparbe
pykonuca (ykibydyjyhu npouec penensuje).

HUCTOPHJA MEJUIIMHE/CTOMATOJIOTHJE/®PAPMAIIMJE

Marepujan 3Ha4ajaH 3a pacBeT/baBambe NOjeAMHMX porahaja W/wmiu mpukas
3HAYajHUX JIMYHOCTH M3 HCTOpHje MeJMUMHE/cToMaronoruje/hapmanuje, a
noceGHO BOjHE MeauIMHe/cToMaTonoruje/hpapmaruje.

KJIWHUYKO UCTPAYXKUBAE

OPMT‘HHaHHa panaOMH30BaHa KOHTpOJIMCaHa UCIIUTHBakma u
OTCcepBallMOHE CTyJHje yTHILAja jeJHOT HJIHM BHIIE CpeJcTaBa MIM Mepa Ha
UCXOX 37paBJba JbYAHW, KIWHHYKY TMpPaKCy HW 3IPaBCTBCHY TIOJHUTHUKY.
Pykonucu Mopajy OMTM HpUIPEMJbEHM Yy CKiIagy ca MehyHapoaHum
cmepuunama (Hnp. CONSORT - https://www.consort-spirit.org/ nm STROBE
— https://www.strobe-statement.org/) u perncrpoBana y HekoM 01 MehyHapoIHO
NMpU3HATHX jaBHUX peructapa (unp. ClinicalTrials.gov).

IPUKA3 KIbUTE

Canprxu 6ubimorpadeke nmonaTke o myOIHKanuji (ayTOpH, H3BOPHHU HACIIOB,
M3/1aBay, MECTO M TOJAMHA M3/Iamkbha), HeH KPAaTaK Calpikaj U KPUTHYKE KOMEHTape
cazipKaja, CTUJIA U 3Ha4aja KEUTe y JIaToj 001acTH. Pykomuc He cMe OUTH TyKH O
2 cTpaHule.

U3BEIITAJ CA HAYYHOI' IJIM CTPYYHOI' CKYIIA

[lpyka3 aKkTHBHOCTM HAyYHOI WM CTPYYHOI CKymna, Y3 HCTHIAmbe
HajBOXHUjUX pedepaTa MM 3aKJbydaKa, OJHOCHO MPENopyKa OJ] 3Hauyaja 3a MIHpU
kpyr unranana BCIL

OBHUM PYKOITUCA

]_ICJ'[OKyHHPI PYKOITUC pajaa YMHE: HAaCJIOBHA CTpaHa, aliCTPaKTH Ha CPIICKOM U
CHIJIECKOM je3MKy Ca KJbYYHHUM peuyMMa, IJIABHH TEKCT pajia, 3aXBaIHOCT (110
notpebu), CrHUCaK JUTepaTrype, NpUno3u (tabeine, ciuke, rpadUKOHH, CcXeMme,
LPTEXKH).

O0uM pykomuca 3a KaTeropuje OPUrHHAIHH paj, OMIITH (HAapaTHBHH)
nperiaea JNUTEpaType, CHUCTEMATCKH IIPEriea JHUTEpaType, METa-aHalu3a,
CHCTEMAaTCKU Mperie] JUTepaType ca MeTa-aHaiau3oMm usHocu jgo 5 000
peun.

O6uM pyKomuca 3a KaTeropuje MHUHH MpPEriel, MPETXOIHO CAaolIITeHe,
KpPaTKO CaoIIITeHhe, MPHKa3 Clydaja, CepHja CllydajeBa, akTyellHa TeMa, KINHHYKO
HCTPaXHBabe, UCTOpHja MeauLuHe/cTomMaTosoruje/gapmaruje u3nocu no 3 000
peun.

Pykomnucu 3a ocrane kareropuje/pyopuke Mory umarty Hajsuiie 1 500 peun.


https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_1769762358.doc
https://www.care-statement.org/writing-a-case-report
https://www.care-statement.org/writing-a-case-report
https://www.consort-spirit.org/
https://www.strobe-statement.org/
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IIPUIIPEMA PAJIA

HACJIOBHA CTPAHA

Ha npBoj cTpannuu pykomnuca tpeda HaBecTH ciejehe:

. HacnoB pana 6e3 ckpahenuua;

2. Ilyna umeHa u npe3nmeHa ayropa (6e3 tutyna, y3 HaBoheme ORCID Gpoja
3a cBe ayTope Koju ra uMajy) ca o3Hakama cieaehum pexom *, 1, 1, §, ||, 1,
** 1t ... urn.

3. IlyH 3BaHMYaH HA3MB YCTAHOBA y KOjHMA ayTOPH pajie, MECTO H JPXKaBy y
K0joj ce ycranoBe Hamase (3Hauum *, T, I, §, [, 9, **, Tt ... nra.mokasyjy
PE/loM yCTaHOBE y KOjHMA ayTOPH Pajie);

4. Ha mHy CTpaHHIC HAaBECTH MME M IPE3UME, aApecy 3a KOHTAKT, e-Mamil
agpecy u Opoj Tenedona (mobuianor/Viber wim WhatsApp) ayropa
3ay’KCHOT 33 KOPECIIOHICHIIN]Y.

ATICTPAKT

Ha npyroj cTpanu paja numry ce amncTpakT M KJbydHe peud. AINCTpakT ce
IHIIE KPATKUM M jJaCHUM pedeHHIamMa. 3a KaTeropuje OpUrHHaIHKU Paji, MPETXOLHO
CaoMIITeHhe, KPAaTKO CAOMIUTeHE, CHCTEMATCKM Mperaef JMTepaType ca
METAaaHaJIN30M, METa-aHajlu3a, KIMHHYKO  HCTPAKMBAEbe,  alCTPAaKT  je
CTpyKTypucaH u tpeba na uma cienehe menose: Yeoxa/Llum, Metozne, Pesynraty,
3arspydak. CBakM O]l HAaBEJCHHX CerMEHATa INMHCATH Kao Ioce0aH macyc Koju
nounme OonmoBaHOM peud. HaBecTH HajBakHHje pesynTate (HyMepHUKe
BPCHOCTH) M HHBO CTAaTHCTHYKE 3HAYajHOCTH. 3aKJbydak Mopa OWTH JHPEKTHO
MOBe3aH ca pesynTatuma paaa. Obum ancrpakra He cMe 1a npehe 300 peun.

3a kareropuje MpUKa3 clydaja M CepHja cily4ajeBa ancTpakT uma cuenchy
CTPYKTYpY: YBOA (y HOCICII0] PEUCHHIN HABECTH IMJb), IIpuka3 GonecHuKa,
3akspyuak. CBaku O HAaBEJEHHX CErMEHATa IHCAaTH Kao mocebaH macyc Koju
noune 6ogoBaHoM pedr. O6uM anctpakTa He cMme Ja npehje 250 peun.

3a ocranme KaTeropuje pajgoBa, OMIUTH (HAPATUBHU) IpPErjei JUTepartype,
MHHH TIperJie]l, CUCTEMATCKU Mperie]l JIMTepaType, akTyelHa Tema, y (OKycy,
HCTOpHja  MeIULMHe/cToMaTojoruje/gapmaryje  ancTpakT Hema  I0ceOHY
CTPYKTYpy 1 He cMe 1a npehe 200 peun.

BoauTu padyHa na cpricka M eHriiecka Bep3uja ancrpakra Oyny mehycobno
TayHU M TPELHU3HHM NpeBoad. HujenHa pedeHuila He CMe MOCTOjaTH Y jEIHO]
BEP3MjH a J1a HUje IPEeBe/IeHa y APYyroj.

K/bYUYHE PEYHN

I/ICHO,E[ ancTpakTa HaBECTU MET A0 CeaaM PEJICBAHTHUX KJbYYHUX DEYU WU
n3pasa KojH ykasyjy Ha cajpxaj paja. IIperopyka je na ce He NOHaBJbajy Peun U3
Hacnosa pajga. Y usbopy kpyunux peun kopuctutu Medical Subject Headings —
MeSH (https://www.nIm.nih.gov/mesh/meshhome.html).

CTPYKTYPA I''TABHOI' TEKCTA PAJIA

HeonxonHo je [a OpUTHHAIHH paj, IPETXOAHO CAOMIITEHE, KPaTKo
CaolIITeHhe, MeTa-aHalM3a, CHUCTEMATCKH IIpernie] JHTepaType ca MeTa-
aHAIN30M, KIMHHYKO MCTPaXKHBaIbe CajJpike MOrNaBiba: YBOJ (KpaTak IpHKa3s
peaMeTa HCTpaXkMBama y3 HaBOJ LHJba paja y mocieqmeM macycy), Meronge
(npenu3aH onuc ojgabupa MCIUTAHWKA W NPHMECHCHUX METOHa, YKIbYdyjyhu
CTaTUCTUUKE MeToje, Opoj no3Boie carnacHoctd HaiexHor EK), Pesynratu
(IpHKa3aHu JOTHYKUM pelociesoM 6e3 IyImpama IpHKa3a UCTHX pe3yirara
Ha BHLIe HauyuHa), Jluckycuja (6e3 noHaB/pama nojataka Koju cy seh HaBeneHu
y ozesbKy PesynraTu; JUCKYTOBAaTH caMo J0OMjeHE Hallase JOBOhEHmEM y Be3y
ca JIPYrUM peIeBaHTHHUM CTyjujaMa, [OBe3aTH IMCKYCHjy H 3aK/bydke ca
LUJEBUMA paja, Mo MOTPeOM HATIACHTH JIMMHUTALUje NCTPaXKHBamba), 3aKJbydak
(Koju mHpOMCTHYE U3 pesylTara JaTOr MCTPaKHBamwa), 3axBanHuua (1o
notpedn), Jluteparypa.

Pykomnucu M3 kateropuja OHIUTH (HAPATUBHM) IpErJie] JIUTEPAType, MHHH
Hperies, CHCTeMATCKH Mperiies JIUTepaType, akTyelqHa Tema, y (oKycy caapxe
cnenehe wnemmne: YBox (ca  oxaroBapajylinM  mojHacioBuMa), 3akibydak,
Jlurepatypa.

Pykomnucu M3 kaTeropuje npuKas ciydaja, cepuja ciydajeBa caapike cienehe
uenuHe: YBoa (LMJb paja HAaBECTH Kao Mochelmwu mnacyc Ypona), Ilpukas
GonecHHKa (MACGHTHTET OOJNIECHMKAa Mopa OCTaTH aHOHMMaH), JIHcKycHja,
Jlutepatypa.

IMpuka3 GoJecHHKa HEe CMe UMATH BHUIIIE O] TIET ayTopa.

YIIUTHUILIM (Questionnaires)

CBu xopunrheHH yIUTHHUIN KOjH Cy YHOTPEOJbCHH Ka0 MEPHHM MHCTPYMEHTH
3a OMJIO KOjU O[] UCHUTHBAHHX MapameTapa, Mopajy OMTH NpEBEJCHH Ha je3uK
TOBOPHOT MOJPy4ja UCIUTAHUKA Y3 HaBOhCHE H0Ka3a O M3BPILICHO] BATHAALMH H
KYJITYPOJIOLIKOj aJanTalijH M0AHe0bY HCIIUTAHUKA.

nPUJIO03U

Ipunore unju 6poj Tpeba na Oyxe yckinalheH ca Jy)KMHOM TEKCTa MOCTABHTH
Ha Kpaj INIaBHOI' TEKCTa pykKomuca u3a JlutepaType, a y caMOM TEKCTY jacHO
HA3HAUYUTH MECTO KOje ce OMHOCH Ha aaTu mpuior. Kpajwa mosumuja mpuiora
6uhe onpelhena y Toxy npunpeme paaa 3a myOInKOBambe.

-

Tabese

HacnioB TpeGa Hamucatn u3Hajx Tabene, a o0jallmbera (JereH1y) HCroj mwe.
Taberne ce 03HauaBajy apanckum OpojeBHMa ImpeMa peaocieay HaBohema y TeKcTy.
Tabene u3paautu UckibyunBo y nporpamy Word, kpo3 mexn Table—Insert-Table,
y3 neduHHCame TadHOr Opoja KomoHa M penoBa koju he je umnutH. Kymatu
¢donrom Times New Roman, BennmunmHOM ciioBa 12, ¢ jeAHOCTPYKMM MPOPEIOM.
TaGene Mopajy OHTH jacHe W HMATH CBE CICMEHTC HEOMXOAHE 3a MPABHIIHO
pasyMeBame INTa je y BHMa HPUKA3aHO. YKOIMKO NMPHUKA3aHE BPEIHOCTH MMajy
,,OIICer* Wi ,,pehepeHTHE BPEIHOCTH , TO c€ MOpa I0/aTH.

V nerenau wucmon Ttabene Tpeba objacHHTH cBe CKpaheHHIle HaBeIeHE y
Tabenu M cBE O3HAKe (HIp. CJIOBA y CYNEPCKPHITY WM GOJIIOBAHE BPEIHOCTH).
Taxole, HEOIIXOAHO je HPeU3UPATH IPHMEECHE CTATUCTHIKE METOAE.

Cauxke (maycrpanuje)

Ilox cimkama mogpa3ymeBaMo cBe O00JMKe TrpadUyuKHX OpHIIOra
(pororpaduje, uprexu, cxeme u rpapukonu). Cimke Tpebda yrpagutH y
pyKOIIUC Ha Kpajy TEKCTa, IOCIe JuTepaType W mocie tabena (ako UX HMa).
Cnuke ce O3HauaBajy apalckuM OpojeBMMa IpeMa penociieqly HaBolhema y
TekcTy. Benuka cioBa A, B, 1] uta. Tpeba KOpHCTHUTH 3a O3HA4YaBame [EJI0Ba
BumeaenHux ciauka. CioBa, OpojeBn u cumbonu Tpeba npa Cy jacHH M
ijZlHa‘IeHI/I, a MOBOJbHE BCIMYMHE [a NPUIHUKOM yMambHUBamba GyZly YUTJbUBH.
Jlojanm TpUKa3aHW HAa CIMKaMa Mopajy OuTH cauyBaHM Kao (ororpaduje (He
Kao M3MEHUBH rpadUyKH €JEeMEHTH), TaKo Ja Ce IHXOB IOJIOXKAj HE MOXKE
ME€HWhAaTH, KakKo ou ce 066366[[14.]13 TAYHOCT IIOJaTaKa NPHUKAa3aHUX Ha CJIIHIH.
Ipumajy ce HCKJbYYHBO QuruTanHe GpoTorpaduje ca MUHUMAIHOM PE30JIYLIHjOM
ox 300 dpi u dpopmara JPEG, PNG unu PDF. Ciuke koje He 3a10B0JbaaBajy
HaBeJleHe ycioe Hehie Gutn npuxsahieHe 3a o6jaBy. J[MMeH3HMje JOCTaBIbEHHX
cnuka 6u Tpebano na 6yny nmpubnmkHe TUMeEH3Hjama y Kojuma he ciuka OutH
o0jaB/beHa. YKONMKO ayTOpH HHCY y MOTyHHOCTH faa JOCTaBe JMTHTAlHE
dororpaduje, onna opurnHanHe ciuke Tpeba ckenuparu y pesonyuuju 300 dpi
ny Op"FHHaHHOj BCIIMYUHHA U KaO TaKBC HMX JJOCTaBHUTH. Csu nojgamu Ha
cxemaMa u rpadukoHuMa Tpeba na Oyny ucnucanu 6escepudHuM GOHTOM pagu
nakie yntbuBocty (Hup. Arial, Helvetica), Bennunna cioBa He mama ox 10 pt.
MepHe jenuHHIe U CKalle MOpajy OUTH jacHO HasHaueHe. [lenumanHu OpojeBH
Ha TpaQUKOHMMa MOpajy OMTH NpPUKA3aHHM ca TAa4yKOM, a pa3/Bajame XMIbaJa
Mopa GuTH 03Ha4eHo 3ape3oM (Hmp. 1,234.56).

Buneo-npunosu (wiyctpaiuje paga) Mory Tpajatd 1-3 mMuHyTa M OuTH y
dopmary avi, mp4(flv). V3 Bumeo mocraButH moceGHO CIMKY Koja Ou Guia
WIYCTpalyuja BUACO-IIPHKA3a y e-H3amby U 00jaB/beHa y LITAaMIAHOM H3/aky, Kao
1 JIMHK Ka T1aThopmu rie je Buneo Beh nocrapibeH.

VY nerenau ucnon miyctpauuja Tpeda objacHuTH cBe ckpahenuue, cumborne,
GpojeBe MIIH CJIOBA KOjH CE KOPHUCTE 3a 00jallbebe MOjeANHHX JeioBa CIHKe. Y
city4ajy rpadMKOHa IPenU3UpaTh IPUMEHhEeHe CTATUCTHYKE MeToze (0 noTpebH),
a kox ¢oTomMukporpaduje HaBeCTH jaeTabeé O BPCTH KopuurheHor Gojema
yBehamy.

Vkomnko ce npukasyjy ¢ororpapuje ocoba (6osecHuka), JIUK Mopa OUTH
,,3amyheH™ uin je motpe6Ho 06e30euTH nucany q03BoIy Jinna ca ¢potorpaduje 3a
BeHO KopHinheme. Ha npuio3nMa (CHUMIM peHAreHa, CKeHepa, yITpa3Byka, HTIL.)
MOTPeOHO je YKIOHUTH CBE INTO MOKE Jia HACHTH(HKYje GOoJIeCHHKa. YKOIHKO je
cnuka Beh Herze o0jaBibeHa MOTPEOHO je LUTHPATH HU3BOP y3 MHCAHO 0A00pEHE
aKo ce paju o 3amTrheHoM MaTepHjaiy.

CKPAREHHUIE

CkpaheHulne KOPUCTUTH caMO Kaja je HEONMXOAHO, U TO 3a BeOMa Jyrauke
Ha3MBE XEMHjCKHX je/IMIbCHa, OJHOCHO Ha3MBE KOjH Cy Kao ckpahenuue Beh
npeno3HatsbuBu (Hnp. JIHK). 3a cBaky ckpaheHuily, ocum CTaHIapIHe jeIUMHHULE
Mepe, HaBECTH ITyH Ha3HB IPH IIPBOM HaBohemwy y TeKCTy (YKJbydyjyhn anmcTpakr).
VY HacnoBy M ancrtpakty u3beraBatu Kopumhemwe ckpaheHuia, y HacioBy HX
KOPHMCTUTH CaMO aKO Cy HEONXOJHE. 3a I0jMOBE KOjU C€ Y TEKCTY IIOMHIbY BHUILE
OJ] TPU IyTa Ipenopydyje ce yBoheme oaroapajyhux ckpahennua.

JEIIUMAJIHU BPOJEBH

VY TeKCTy pajia Ha EHIVIECKOM je3HKY JeLuMaiHe OpojeBe MUCAaTH ca TauKoM
(amp. 22.7), a y TEKCTy Ha CPIICKOM je3uKy ca 3ape3om (ump. 22,7). Kax rox je o
Mmoryhe, 6poj 3a0KpyKHUTH Ha jeHy ACLMUMAIy M MHUCATH JOCICIHO KPO3 Le0 paj
(HIIp. aKo je jeaHa BpeJHOCT 32.2, cBe OCTalle MOpajy UMATH je/IHy ACLUMaIty, HIp.

32.0).
JEAUHUIIE MEPA

JlyXMHy, BHCHHY, TCKHHY WM 3alPEMHHY H3paKaBaTH y METPHUKUM
jennaumama (Metap — M, xuorpam (rpam) — Kg (), aurap — L) min muxoBuM
nenouma. Temmeparypy u3paxasatn y crenenuma llemsujyca (°C), mpurmcax
KpBH y MHIJINMETpUMa >XUBHHOT cTyba (mm Hg). Pesynrare kiIMHMYKHX H
OGUOXEMH]CKHX Meperha HAaBOAMTH Y METPHYKOM CHcTeMy mpema MehynapomHom
cucremy jenuuuua (Sl).

3AXBAJTHUIIA

Wsnetn pompuHoc ocobe Kojoj Tpeba oOmaTH mHpH3HAKE, ald Koja He
HCIybaBa KPUTEPHjyME 3a ayTOPCTBO. Haectn ¢unancujcky momoh
(CIIOH30PCTBA, CTUIICHN]E, OLIPEeMa U APYro), Ka0 U Ha3UB IIPOjEeKTa y OKBHDPY KOTa
j€ MCTPaKMBamE CIIPOBEJICHO.

CTATUCTHUYKA AHAJIU3A

v OEJbKY MCTOI[C JAC€TaJbHO OIHUCATH NPUMEHECHE CTATUCTUYKE METOAE KaKo
6u Owna omorylieHa npoBepa HWCIPABHOCTH HbUXOBE IPUMEHE W PEHpOIyKIHja
anamse. Pesynratn Mopajy OMTH HyMEpHYKH jaCHO TPHKa3aHH y3 oArosapajyhe
MoKa3aTesbe BapUjaOMIIHOCTH M IOY3JAHOCTH (HIOp. CTaHAApAHA JACBHjaLuja,
CTaHIap/Ha TPEIIKa, HHTEpBaJT r[osepe]—ba). ]'[peumnpaTu THUIT CTlePIjC " ornucaTu
HAuMH Ha KOjU je W3BeleHa. HaBecTw KpuTepHjyMe YK/bydera M HCKIbYYeHa.
Hapectn copTBep M Bep3Hjy KOMIyTEpPCKOT Iporpama y KOME je H3BpIICHA
cTaTUCTHYKa 00pana moaartaka. Y onesbKy Pesyntatu xao u y nereHpama tabena
W/MITM TIPHJIOTa HABECTH CTATHCTHYKH METOJ| KOjU je KopumheH 3a aHalusy
MPUKA3aHUX pe3yaraTa. BpeqHocTr P ce yBek MUIly ca MOYETHOM HyJIOM (HOp. p >
0.05 a me p > .05).

JIMTEPATYPA

Pedepeniie HymepucaTH peJHHM apalcKuM OpojeBMMa IIpeMa peaocieny
HaBohema y TekcTy (ykipyuyjyhu tabGene u snerenzne npuiora). [Ipenopydyje ce na
BehuHa nuTHpanux pagosa Oyae miaha ox gecet roauna. Ipenopyudyje ce 1a 6poj
LUUTUPAHUX OPHIMHAIHHX pajgoBa Oyne HajmMame 80% ox ykynHor Opoja
pedepenun, oxHOCHO Opoj UMTHPAHMX KEbUTA, [OIJIAB/ba Yy KibMramMa H
nperieHux wianaka Mamu on 20%. CBu panoBu, 6e3 003upa Ha je3UK M3BODA,
LIUTHpajy Ce Ha CHITIECKOM je3HKy, a M3BOPHH jE3UK HAaBOJM CE€ Y 3arpaiy, u3a
uutupade pedepenie.


https://www.nlm.nih.gov/mesh/meshhome.html
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CBU TIOZIAIM O IUTHPAHOj JIUTEPATypH MOpajy OMTH TauyHH, a IUTHPAHK
PazoBH JIAKO NMPHUCTYNAYHU YHTaoUMMa. Y3 cBaky pedepenuy Hasectu DOI 6poj.
Iperopyuyje ce uutHpame camMoO pagoBa 00jaB/bEHHX Yy YacONHCHMa KOje
unjekcupajy Current Contents, Index Medicus (Medline), Excerpta Medica,
Scopus, Web of Science.

Huje 103BOJbEHO LUTHpamE alCTpakaTa, CEKyHIApHUX IyOiukaiuja,
YCMEHHX CaOMIITeHa, HEO00jaB/beHHX pPafoBa, CIyKOCHHX M HOBEPJPHBHX
JloKyMeHaTa, Bukumeanje, npenpuut o6jaBa 1 in Press wiaHaka, MOBYYEHHX
pamosa (retracted article), pagoBa o0jaBibeHHX y IPEIATOPCKHM
JaCOINCHMA.

IpuInKOM LUTHpasa CajToBa, HE MOXE Ce LIUTHPATH HACIOBHA cTpaHa Beh
ce MOpa LIUTHPATH OHa CTpaHa ca Koje je mHpopmanuja npeysera. CBaka HaBejeHa
pedeperna Mopa GuTH gocTymHa 3a mposepy online. Ykommko pedepenna He
[IOCTOjU HA MHTEPHETY (HIIP. apXHBCKHM MATEPHjal U CIL.), ayTOp MOpa Ja JOCTaBH
M3BOp OJIaKJIe je NpEey3eo LHUTHPAHY JUTEPaTypy OJHOCHO MOXE CIMKATH HIIH
CKEeHHpATH IOKyMEHT U nocnaru Ha e-meji: strliteratura@gmail.com.

Pedepennie ce muTHpajy mpemMa BaHKyBepcKOM CTHIy KOjH je YCIIOCTAaBHO
ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-
Style?language=en_US).
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Shreeve DF. Reactive attachment disorder: a case-based approach [Internet].
New York: Springer; 2012 [cited 2012 Nov 2]. 85 p. Available from:
http://dx.doi.org/10.1007/978-1-4614-1647-0

Iloznasmwe

V eoumosanoj krouzu
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Brunton LL, Knollmann BC, editors. Goodman & Gilman’s The pharmacological
basis of therapeutics. 14th ed. NY: McGrawHill; 2023. p. 385-411.
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Halpen-Felsher BL, Morrell HE. Preventing and reducing tobacco use.
In: Berlan ED, Bravender T, editors. Adolescent medicine today: a guide to
caring for the adolescent patient [Internet]. Singapore: World Scientific

Publishing Co.; 2012 [cited 2012 Nov 3]. Chapter 18. Available from:
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HAKHAJIE 3A OBJAB/bUBAILE YJIAHKA

Haxnana 3a oGjaBibuBame paia ce miaha HaKOH NMPUXBaTama PYKOMHCA 3a
oGjaBsbuBame. Ojlyka O TpUXBaTalby Mopa OMTH TOTBpheHa Ha CEIXHULH
Vpeauumrsa BCIL. Panosu 3a koje nucy miahene HakHazne Hehe 6utn o6jaBbeHH.

Vmnara uuje rapannuja aa he pag 6urn o6jassen y BCIT

Csu ayropu ayxuu cy na muiare Article Processing Charge sa moxpuhe
TPOIIKOBA jC3H‘IKC, CTpYYHE H TEXHUYKE 06pa]:[e pyKonmca, Kao H HEroBor
objassbuBama. Jlomahn ayropn miahajy mznoc ox 5 000 nmHapa, a nHOCTpanu 150
eypa.
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cryaujamMa (y3 HOTBpAY O ymHcaHOj TeKyhoj roguHH), ypeAHMIHM. YPeIHUIITBO
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