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According to data from the European Center for Dis-
ease Prevention and Control, cervical cancer is the sec-
ond most common cancet, after breast cancer, that af-
fects women aged 15 to 44. Every year, about 33,000
women in the European Union get cervical cancer, and
about 15,000 cases end in death. The European Cervical
Cancer Prevention Week is observed from January 20 to
26 to inform about the cervical cancer risk factors,
symptoms, and prevention methods. It is crucial to raise
awareness about the need for frequent screenings and
the availability of a vaccine that is effective in protecting
against certain high-risk types of human papillomavirus
that can cause cervical cancer.

Prema podacima Evropskog centra za sprecavanje i
kontrolu bolesti, rak grli¢a materice je drugi najceséi rak,
posle raka dojke, koji pogada Zene starosti od 15 do 44
- January 20-26 godine. Svake godine u Evropskoj uniji oko 33 000 Zena
: oboli od raka grlica materice a oko 15 000 slucajeva
zavt$i se smrtnim ishodom. Evropska nedelja prevencije
raka grlia materice obelezava se od 20. do 26. januara u
cilju informisanja o faktorima rizika od raka grlica mate-
rice, simptomima i nac¢inima prevencije. Od klju¢ne je
vaznosti podizanje svesti o neophodnosti ¢estih pregleda
i dostupnosti vakcine koja je efikasna u zastiti od
odredenih visokorizi¢nih tipova humanog papiloma vi-
rusa koji mogu uzrokovati rak grliéa materice.
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Vojnosanitetski pregled — New year, new challenges
Vojnosanitetski pregled — Nova godina, novi izazovi

Dragana Vudevié¢

University of Defence, Faculty of Medicine of the Military Medical Academy,
Center for Medical Scientific Information, Belgrade, Serbia

Introduction

After saying farewell to 2024, the Editorial Office of
Vojnosanitetski pregled (VSP), one of the oldest professional
medical journals in the region, will remember this past year for
two significant events. First, the great jubilee—VSP celebrated
80 years of existence in September 2024 (click here). The
second important event was the constitution of the new
international and domestic Editorial Board (EB) (click here).

Moreover, the last year will be remembered for two
additional significant jubilees for the Medical Services of the
Serbian Army — 180 years of existence of the Military
Medical Academy (click here) and 15 years of constitution
of the Faculty of Medicine of the Military Medical Academy,
University of Defence in Belgrade (click here).

The first half of 2024 marked three years since the
election of the previous domestic VSP EB. Considering the
time-limited mandate of the EB members (except for
academicians and those of very specific scientific fields), the
termination of the mandate of EB members selected in 2021
was the opportunity to rejuvenate the EB by selecting new
members.

The following are the new EB members from the
Faculty of Medicine of the Military Medical Academy,
University of Defence in Belgrade: Assoc. Prof. Vesna
Begovié¢-KupreSanin, MD, PhD (Infectious Diseases); Assist.
Prof. Mihailo Bezmarevi¢, MD, PhD (General Surgery);
Prof. Snezana Cerovic, MD, PhD (Pathology);
Prof. Viktorija Dragojevi¢ Simi¢, MD, PhD (Clinical
Pharmacology); Col. Assist. Prof. Branko Kosevi¢, MD, PhD
(Urology); Assoc. Prof. BoSko Milev, MD, PhD (General
Surgery); Col. Prof. Milan Petronijevic, MD, PhD
(Rheumatology); Assist. Prof. Dejan Pil¢evi¢, MD, PhD
(Nephrology); Assist. Prof. Nemanja Ranci¢, MD, PhD
(Pharmacology/Radiology/Medical Statistics); Assist. Prof.
Aleksandra Vukomanovi¢, MD, PhD (Physical Medicine and
Rehabilitation) (in alphabetical order). The following are the

new EB members from the Faculty of Medicine, University
of Belgrade order: Assist. Prof. Suzana Boji¢, MD, PhD
(Anesthesiology); Assist. Prof. Igor Koncar, MD, PhD
(Vascular Surgery); Prof. Olivera Konti¢-Vucini¢, MD, PhD
(Gynecology and Obstetrics); Assoc. Prof. Dragana Milji¢,
MD, PhD (Endocrinology, Diabetes, and Metabolism);
Assoc. Prof. Dejan Orli¢, MD, PhD (Cardiology)
(in alphabetical order). The new member from the Faculty of
Medical Sciences, University of Kragujevac, is Assist. Prof.
Rasa Mladenovi¢, DDM, PhD (Dentistry). The new member
from the Faculty of Medicine, University of Novi Sad, is
Prof. Marija Jevti¢, MD, PhD (Public Health).

The EB kept some of its previous members, namely the
following ones: full members of the Serbian Academy of
Science and Arts — Prof. (ret.) Bela Balint, MD, PhD,
FSASA (Transfusion Medicine/Hemobiology), Brigadier
General (ret.) Prof. Miodrag Coli¢, MD, PhD, FSASA
(Immunology), Prof. (ret.) Miodrag Ostoji¢, MD, PhD,
FSASA (Cardiology), Prof. (ret.) Porde Radak, MD, PhD,
FSASA (Vascular Surgery) (in alphabetical order); members
from the Faculty of Medicine of the Military Medical
Academy, University of Defence in Belgrade -
Prof. Dragana Dakovi¢, DDM, PhD (Dentistry/Oral
Medicine and Periodontology), Prof. (ret.) Silva Dobric,
BPharm, PhD (Pharmacy), Col. Prof. Boban Pordevi¢, MD,
PhD (Plastic and Reconstructive Surgery), Assoc. Prof.
Zeliko Mijuskovié, MD, PhD (Dermatology), Lieut. Col.
Assoc. Prof. Aleksandar Peric, MD, PhD
(Otorhinolaryngology), Prof. Dusica Stamenkovi¢, MD, PhD
(Anesthesiology), Assoc. Prof. Zvezdana Stojanovi¢, MD,
PhD  (Neuropsychiatry), and Col. Prof. Miroslav
Vukosavljevi¢, MD, PhD (Ophthalmology) (in alphabetical
order); one member from the Faculty of Medical Sciences,
University of Kragujevac, Prof. Vladimir Jakovljevi¢, MD,
PhD (Medical Physiology).

Correspondence to: Dragana Vucevié, University of Defence, Faculty of Medicine of the Military Medical Academy, Center for Medical
Scientific Information, Crnotravska 17, 11 000 Belgrade, Serbia. E-mail: vsp@vma.mod.gov.rs
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Additionally, the international EB of VSP welcomed
new members — distinguished subject matter experts with
great professional reputations in the international scientific
community. It was a privilege that the following experts
accepted to become international EB members of VSP:
Assoc. Prof. (ret.) Mario Abinun, MD, PhD, from the Faculty
of Medical Sciences, Newcastle University, UK (Pediatric
Immunology); Prof. Dejan Bokonji¢, MD, PhD, from the
Faculty of Medicine Foca, University of East Sarajevo,
Bosnia and Herzegovina (Pediatric Pulmonology); Prof.
Marla Dubinsky, MD, from the Icahn School of Medicine,
Mount Sinai New York, USA (Gastroenterology); Prof.
David A. Geller, MD, from the University of Pittsburgh, USA
(Hepatobiliary and Pancreatic Surgery); Prof. Predrag
Gligorovi¢, MD, MHA, from the Wake Forest University
School of Medicine, USA (Psychiatry/Behavioral Medicine);
Prof. Zoran Ivanovi¢, MD, PhD, from the French Blood
Institute Nouvelle Aquitaine, Bordeaux, France (Stem and
Progenitor Cell Biology/Cell Therapy); Prof. NebojSa Nick
KneZevic, MD, PhD, from the College of Medicine,
University of Illinois, Chicago, USA (Anesthesiology/Pain
medicine); Assist. Prof. BoStjan Lanisnik, MD, PhD, from the
University Medical Center Maribor, Slovenia
(Rhinology/Otolaryngology); Prof. (ret.) Desa Lili¢, MD,
PhD, from the Faculty of Medical Sciences, Newcastle
University, UK (Clinical Immunology); Prof. Janko Z.
Nikolich, MD, PhD, from the University of Arizona College
of Medicine-Tucson, USA (Immunology/Gerontology); Prof.
Mirjana D. Pavlovi¢, MD, PhD, from the Florida Atlantic
University, Florida, USA (Bioengineering); Prof. Vesna
Petroni¢-Rosi¢, MD, MSe, from the University of Illinois
Chicago, USA (Dermatology); Assoc. Prof. Chaitanya P.
Puranik, MDS, PhD, from the School of Dental Medicine
University of Colorado, USA (Pediatric Dentistry/Dental
Materials); Prof. Corey A. Siegel, MD, MSc, from the
Dartmouth Hitchcock Medical Center, New Hampshire, USA
(Gastroenterology); Assoc. Prof. Lina Zuccatosta, MD, from
the Interventional Pulmonology Unit Antonio Cardarelli
Hospital Naples, Italy (Respiratory Diseases/Interventional
Pulmonology) (in alphabetical order).

We would like to thank all former EB members of VSP
whose mandate has been terminated. Special thanks go to the
following former members, in alphabetical order: Col.
Assoc. Prof. Srdan Lazi¢, MD, PhD; Col. Prof. (ret.) Dragan
Miki¢, MD, PhD; Prof. Branka Nikoli¢, MD, PhD; Col. Prof.
Slobodan Obradovi¢, MD, PhD; Assoc. Prof. Biserka
Vukomanovi¢ Purdevi¢, MD, PhD. These people spared no
time in the last three years and invested great effort to
elevate the journal’s reputation. We truly believe that our
successful collaboration will continue in the future.

Once again, we would like to thank the new members of
the EB for their willingness to accept this responsible duty and
make the maximum contribution to the further improvement of
the journal. We wish all the members of the EB a lot of
success in their editorial work, and we hope that in the next
three years, we will achieve, if not all, most of the set goals.

According to the previous practice, the first issue of the
journal’s new volume will present an overview of the work of

its Editorial Office and EB in the past year, emphasizing the
main characteristics of the received and published articles.
Last year, a total of 292 manuscripts were received. The
number of received manuscripts was higher for 66
manuscripts compared to the previous year when that number
was 226 and got closer to the number of manuscripts received
in 2020 and 2021, 280 and 278, respectively. The submitted
articles covered various topics related to clinical and
experimental medicine, dentistry, and pharmacy. As usual,
the largest number was from the category Original Articles
(207 or 70.9%) and Case Reports (46 or 15.8%) (Table 1).

Table 1

Categories and the number of manuscripts submitted
to the Vojnosanitetski Pregled in 2024

Manuscripts

Category n (%)
Original Articles 207 (70.9)
Case Reports 46 (15.8)
Current Topics 10 (3.4)
General Review 8 (2.7)
History of Medicine 6 (2.1)
Letter to the Editor 5(1.7)
Editorial 4(1.4)
Meta-analysis 4(1.4)
Short Communications 1(0.3)
Book Review 1(0.3)
Total 292 (100)

The analysis of the institutions where the authors of
submitted papers work showed that 88.8% of authors came
from so-called civilian health and academic institutions, of
which about 46.5% were from abroad, and 11.2% were from
the University of Defence in Belgrade.

We are especially proud of foreign authors for
submitting their manuscripts from 16 countries, not only from
our region but also from all around the world: Bosnia and
Herzegovina, Bulgaria, China, Croatia, India, Iran, Italia,
Montenegro, North Macedonia, Qatar, Russia, Saudi Arabia,
Slovakia, Slovenia, Turkey, and the United States of America
(in alphabetical order). Thank you for your trust. A
particularly pleasing fact is that the percentage of papers
submitted by (co)authors from abroad increased in 2024
(47.7%) compared to 2023 (32.1%), indicating an increased
interest in our journal in the international scientific
community. It is expected that the number of papers
published by foreign authors will increase in the next period,
thus further affecting the international recognition of the VVSP.

We declined 49.1% of manuscripts in the pre-review
phase, and 50.8% entered the review stage.

Among reviewed manuscripts, until December 30,
2024, we accepted 48.6% for publication (after correction)
and rejected 20.5%. The remaining 30.8% are still in the
process of peer review. The total number of articles that were
in the process of receiving DOI numbers in 2024 (including
the ones submitted for consideration before 2024) was 92.
They will be published in printed form in future issues.

Vucevi¢ D. Vojnosanit Pregl 2025; 82(1): 5-9.
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In 2024, we published 102 articles, including 2 book
reviews (Table 2). The number of published manuscripts was
lower than in the previous years. Part of the reason for that
was the decision of the EB to reduce the number of
published papers per volume since the influx of papers
during 2022 and 2023 was smaller, 264 and 222,
respectively, compared to previous years. Simultaneously,
the percentage of rejected papers in the pre-review stage in
2024 increased by 5% compared to 2023. As in previous
years, the majority of the published articles were classified as
Original Articles (68 or 66.7%) and Case Reports (15 or
14.7%). After analyzing the authors’ affiliations from the
published articles, it could be seen that the largest number of
authors were from the so-called civilian institutions,
domestic and foreign (81.4%), of which about 22.4% were
from abroad, followed by authors from the University of
Defence in Belgrade (18.6%).

Once more, we would like to thank most sincerely all
the authors who chose VVSP to present their results, especially
the foreign authors. We hope that with your assistance and
support, we will be able to increase the VSP’s impact in the
scientific and academic community.

According to the Center for Evaluation in Education and
Science database, the average time from submission to first
decision in 2024 was 47 days, and from submission to online
ahead-of-print  publication was 175 days which was
approximate to the value of the same parameters of the editorial
review process in 2023, 51 and 209 days, respectively.

According to the EBSCO database, the number of
downloads of the VSP articles published in 2024 was 4,903.
The number of downloads was 1,264 times higher compared
to the previous year. In total, 10 articles published in 2024
were downloaded more than 100 times (Table 3), and 77
articles were downloaded more than 20 times. The highest

Table 2
Categories and the number of articles published
in the Vojnosanitetski Pregled in 2024
c Articles
ategory n (%)

Original Articles 68 (66.7)

Case Reports 15 (14.7)

Editorial 4(3.9)

History of Medicine / History of Dentistry 4(3.9)

Letter to the Editor 3(2.9)

General Review 22

Current Topic 22

Book Review 22

Short Communications 1(1)

Preliminary Report 1(1)

Total 102 (100)

Table 3
The articles downloaded more than 100 times arranged according to their number of downloads (N)

Article title (DOI) Corresponding author N
Association between eating habits and low physical activity in adolescents S
(https://doi.0rg/10.2298/VgP230131058D) i / Dragan Djurdjevi¢ 396
Assessment of depression in patients with open-angle glaucoma .
(https://doi.0rg/1(§).2298/VSP230831008C) perange 9 Aleksandra Cvetkovié 197
Job satisfaction of healthcare professionals in palliative care departments and
factors affecting job satisfaction during the COVID-19 pandemic Olivera Milovanovi¢ 161
(https://doi.org/10.2298/VSP230831060S)
Hyperoxia therapy for prevention of postoperative nausea and vomiting after breast
cancer surgery Nora Mihalek 131

(https://doi.org/10.2298/\VSP230522059M).

Does hospital medical staff maintain hospital disaster resilience?

(https://doi.org/10.2298/\/SP230727067G)

Mariya Georgieva Georgieva 123

Sex differences in the prognostic value of computed tomography pulmonary

angiography parameters for intrahospital acute pulmonary embolism-related death Slobodan Obradovi¢ 121
(https://doi.org/10.2298/\VVSP240109023B)
Sociodemographic factors related to internet addiction among adolescents in Serbia Teodora Safiye 117

(https://doi.org/10.2298/VVSP240307037P)

Hospital professional staff awareness of hospital plans for the provision of teams

for medical support in case of disasters
(https://doi.org/10.2298/VSP231229015G)

Mariya Georgieva Georgieva 112

Translation, transcultural adaptation, and validation of the Serbian version of the

University of Washington Quality of Life (UW-QoL) Questionnaire — a pilot study Dragana Stanisic¢ 109
(https://doi.org/10.2298/VSP231020002S)
Thymic hyperplasia as a rare etiology of pure red cell aplasia Isidora Arsenovié 102

(https://doi.org/10.2298/VVSP230803045A)

Vucevi¢ D. Vojnosanit Pregl 2025; 82(1): 5-9.
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number of downloads of an article was 396, and the title of
that article is Association between eating habits and low

physical activity in adolescents (DOl:
https://doi.org/10.2298/VVSP230131058D). In total, 2,489
universities, colleges, libraries, and other institutions

worldwide accessed the papers published in VSP in 2024 more
than 69,970 times. In the first two places were Pukyong
National University (South Korea) with 9,631 downloads and
Stanford University (USA) with 6,894 downloads. That
encourages us to continue our editorial policy in 2025. We
hope that, in the future, we will be able to continue publishing
educational and important papers for all our readers.

The VSP impact factor for 2023, published in July
2024, did not change compared to the previous year (2022),
and it was 0.2. Therefore, one of our key goals should be to
restrict the selection of papers and publish only those that
will attract the scientific community’s attention and have the
potential to be cited for the quality and topic they cover. To
accomplish this goal, we require great involvement of all
members of the EB of VSP. In addition, it is necessary to
select reviewers who are not only subject matter experts but
are also willing to invest their time and knowledge in
enhancing the journal’s quality.

During 2024, we were very fortunate to receive the
support of 229 reviewers (Table 4). We are using this
opportunity to express our gratitude to all of them. Our
special thanks go to Professors Gordana Dedi¢, Ljubica

Table 4

Dukanovi¢, Slobodan Jankovi¢, Smiljana Kosti¢, Milan
Lepi¢, Sasa Milenkovi¢, Natasa Petronijevi¢, and Marina
Svetel (in alphabetical order) who reviewed more than two
manuscripts during 2024.

The equally big challenge we have been facing for
many years is how to motivate domestic authors to publish
the best results of their scientific work in VSP and not in
“stronger” scientific journals. To overcome this challenge,
we expect support from the VSP Publishing Advisory Board,
whose members are always willing to listen to the key issues
in the Editorial Office activities and offer support in critical
times. Their understanding and willingness to help were and
will remain outstanding support for the journal.

Furthermore, this is the opportunity to thank all the
associates of the VSP Editorial Office, especially those who
contributed maximally to publishing all 12 journal issue
numbers planned for 2024 on time.

Looking ahead, we encourage all our authors and
readers to suggest the changes they consider relevant to help
us strengthen our position among the most valued journals
from the biomedical science field.

As we begin this new year, let us all have a renewed
sense of purpose for our work. We hope 2025 brings us
highly cited publications and, of course, excellent health and
good relationships with our family and friends. We wish you
all a happy and prosperous New Year and warmly welcome
submissions of excellent new articles in 2024.

Reviewers of the Vojnosanitetski pregled in 2024

Adzi¢ Tatjana

Ajduk Marko

Amidzié¢ Jelena

Andri¢ Filipovi¢ Snezana
Anti¢ Ana
Arsenovi¢-Ranin Nevena
Atanaskovi¢ Lavinika

Babi¢ Aleksandra
Bajkin Branislav
Bancevi¢ Vladimir
Basta Nikoli¢ Marijana
Bascarevi¢ Zoran
Begovi¢ Kupresanin Vesna
Bezmarevi¢ Mihailo
Bila Jelena

Bioc¢anin Vladimir
Bozi¢ Bojana

Bozi¢ Marija

Bozi¢ Milena
Brajuskovi¢ Goran
BraSanac Dimitrije
Brdareski Zorica

Brki¢ Zlata

Buri¢ Nikola

Cerovac NataSa
Cikota Bojana

Cvorovi¢ Ljiljana

Cerani¢ Miljan

Cupurdija Vojislav

Daci¢ Sanja
Damjanov Dimitrije
Darkwah Oppong Marvin
Davidovi¢ Lazar
Dedi¢ Gordana
Deli¢ Dragan
Denda Dalibor
Dimi¢ Janji¢ Sanja
Dinc¢i¢ Evica
Dokni¢ Mirjana
Dragicevi¢ Danijela
Dragovi¢ Tamara
Dukanac Vesna

Dzopali¢ Tanja

Djoki¢ Dragoljub
Djordjevi¢ Boban
Djordjevi¢ Dragan
Djordjevi¢ Miroslav
Djukanovi¢ Ljubica
Djuri¢ Milanko

El Rahal Amir
Elez Marija

Filipovi¢ Branko
Foli¢ Miljan

Gaji¢ Branislava

Gebauer-Bukurov Ksenija
Georgievski Brki¢ Biljana
Glisi¢ Miodrag

Grubovi¢ Rastvoreva Rada
Gullo Giuseppe

Ili¢ Jugoslav
1i¢ Zivojinovi¢ Jelena
Iveti¢ Drazen

Jacevi¢ Vesna
Jankovi¢ Slobodan
Jankovi¢ Srdja
Jeli¢ Svetlana
Joci¢ Miodrag
Jovanovi¢ Dejan
Jovanovi¢ Dragan
Jovanovi¢ Dragana
Jovanovi¢ Vesna
Jovi¢ Marko

Jovi¢ Rajko

Jovi¢ Zoran
Jovici¢ Bojan
Jovici¢ Jelena

Karan Radmila
Kesi¢ Ljiljana
Kezi¢ Aleksandra
Kikovi¢ Sasa
Knezevi¢ Vladimir
Koci¢ Gordana
Kojovi¢ Vladimir

Koncar Igor

Kosti¢ Dejan

Kosti¢ Milena

Kosti¢ Smiljana
Kovacevi¢ Aleksandra
Kravljac¢a Milica
Krivo3ejev Vladimir
Krstovski Nada

Lausevi¢ Mirjana
Lazarevi¢ Gordana
Lepi¢ Milan

Lepi¢ Toplica
Luci¢ Milos A.
Lucié¢ Silvija
Luki¢ Ljiljana

Manojlovi¢ Nebojsa
Marceti¢ Mirjana
Mari¢ Dragana

Mari¢ Gorica

Mari¢ Nadja

Mari¢ Nebojsa
Marjanovi¢ Ivan
Markovi¢ Evgenija
Markovi¢ Vladana
Mati¢ Milan
Matijasevi¢ Jovan
Matijevi¢ Stevo
Mihailovi¢-Stanojevié
Nevena

Mijatovi¢ Jovanovié¢ Vesna

Vucevi¢ D.
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Table 4 (continued)

Mijuskovié Zeljko
Milenkovi¢ Branislava
Milenkovi¢ Marina
Milenkovié¢ Sasa
Mili¢i¢ Vesna
Mili¢-Lemi¢ Aleksandra
Miljevi¢ Cedo
Milojevi¢ Milan
Miloradovi¢ Vladimir
Milosavljevi¢ Marko
Milosevi¢ Ivana
MiloSevi¢ Vuk
Milovanovi¢ Andjela
Milovanovi¢ Dragan
Milovanovi¢ Srdjan
Mirkovi¢ Ljiljana
Misovi¢ Miroslav
Mitevska Irena

Miti¢ Branka
Mitkovi¢ Milan
Mladenovié¢ Rasa
Mojsilovi¢ Slavko
Munitlak Stasa

Nejkovi¢ Lazar
Neskovi¢ Vojislava
Nikoli¢ Jakoba Natasa
Nikoli¢ Jelena

Nozi¢ Darko

Obradovi¢ Rada
Obradovi¢ Slobodan

Odalovi¢ Marina

Padjen Visnja
Paji¢ Mati¢ Ivana
Pasin Ozge
Pavlovi¢ Milorad
Pavlovi¢ Nebojsa
Pejci¢ Ana
Pekmezovi¢ Tatjana
Peri¢ Aneta

Pesi¢ Anita

PeSut Dragica
Petronijevi¢ Milan
Petronijevi¢ Milo§
Petronijevi¢ Natasa
Petrovi¢ Sladjana
Piléevi¢ Dejan
Polovina SneZana
Popadi¢ Svetlana
Popovi¢ Dusan
Popovi¢ Jelena
Popovi¢ Milica

Radjen Slavica
Radevi¢ Svetlana
Radoici¢ Dragan
Radunovi¢ Aleksandar
Raheli¢ Dario

Ranci¢ Nemanja
Rasuli¢ Lukas
Ratkovi¢ Dragana
Resan Mirko

Ristanovi¢ Elizabeta
Risti¢ Dragana
Risti¢ Petar
Roganovi¢ Jelena
Ro3 Tatjana

Rotim KreSimir

Safiye Teodora
Samardzi¢ Predojevié
Jelica

Savi¢ Slobodan
Sekuli¢ Igor

Semnic Marija
Sinobad Vladimir
Sladojevi¢ Milos
Smiljani¢ Kosara
Srzenti¢ Snezana
Staneti¢ Mirko
Stankov Karmen
Stankovi¢ Nebojsa
Stanojevi¢ Ivan
Stepi¢ Nenad

Stevi¢ Marija
Stojkovi¢ Branislava
Stojkovi¢ Mirjana
Svetel Marina

Sarac Sanja
Suljagi¢ Vesna
Surbatovi¢ Maja
Susnjevi¢ Sonja

Tadi¢ Ivana

Tarabar Dino

Tepsi¢ Ostoji¢ Vesna
Testarelli Luca
Tiplica George-Sorin
Todorovi¢ Balint Milena
Todorovi¢ Ljubomir
Todorovi¢ Veljko
Todorovi¢ Zoran
Trifunovi¢ Zoran
Trivuni¢ Dajko Sandra

Uni¢ Dragana
UroSevi¢ Ivana

Vanmarcke Cedric
Vasovi¢ Dolika
Velickov Aleksandra
Vlahovi¢ Zoran
Vojinovi¢ Radisa
Vorgucin Ivana
Vuckovié Ljiljana
Vujaskovi¢ Mirjana
Vujci¢ Isidora
Vukmirovi¢ Sasa
Vukomanovi¢ Aleksandra
Vukovi¢ Natalija

Zivanovi¢ Zeljko
Zivkovi¢ Slavoljub

Zubeli¢ Aleksa
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Abstract

Background/Aim. [ gjnosanitetski pregled (VSP) is the
official scientific and professional journal of the University
of Defence in Belgrade, Serbia. VSP is a peer-reviewed
journal that publishes a wide range of scientific and
professional articles. The aim of the study was to perform a
bibliometric analysis of the 200 most cited articles published
in VSP, and to as-sess the impact, significance, and scientific
contribution of the journal. Methods. Using the Web of
Science (WoS) Core Collection (WoSCC) database, 2,664
articles published from 2008 to December 31, 2022, were
analyzed, focusing on citation counts, author productivity,
and collaboration networks. Results. The analysis revealed
that the majority of the most cited articles came from
Serbian institutions, with the University of Belgrade being
the most prolific contributor. The top five most cited
authors as well as the most cited article were identified, and
a trend of increasing significance of research on bioactive
compounds was noticed. The study also observed a shift in
key word usage over time, reflecting changes in research
trends within the journal. The collaboration network
analysis showed a strong clustering among the leading
authors, indicating a collaborative culture that contributes to
the journal’s influence. Conclusion. Emphasizing the
importance of targeted collaborations makes it evident that
maintaining and expanding the journal’s impact on the
scientific community is the key to improving medical
research. Despite limitations such as reliance on a single
database, the findings provide valuable insights into the
journal’s role in advancing medical research and highlight
the importance of targeted collaboration.

Key words:
bibliometrics; interdisciplinary communication;
journal impact factor; research.

Apstrakt

Uvod/Cilj. Vojnosanitetski pregled (VSP) je naucni i
strucni casopis Univerziteta odbrane u Beogradu, Srbija.
VSP je casopis sa recenziranim radovima, koji objavljuje
sirok spektar nauc¢nih i stru¢nih ¢lanaka. Cilj studije bio
je da se izvrsi bibliometrijska analiza 200 najcitiranijih
¢lanaka objavljenih u VSP-u, i da se procene uticaj,
znacaj 1 naucni  doprinos  casopisa. Metode.
Koriséenjem baze podataka Web of Science (WoS) Core
Collection (WoSCC), analizirano je 2 06064 clanaka
objavljenih od 2008. do 31. decembra 2022. godine, sa
fokusom na broj citata, produktivnost autora i mreze
saradnje. Rezultati. Analiza je pokazala da je vedina
najcitiranijih ¢lanaka potekla iz srpskih institucija, pri
cemu je Univerzitet u Beogradu imao najplodniji
doprinos. Identifikovano je prvih pet najcitiranijih
autora kao i najcitiraniji ¢lanak, i zapazen je trend
porasta znacaja istrazivanja bioaktivnih jedinjenja.
Uocena je 1 promena u koriscenju kljuénih reci tokom
vremena, koja odrazava promene u istrazivackim
trendovima u okviru ¢asopisa. Analiza mreze saradnje
pokazala je snazno grupisanje vodecih autora, $to
ukazuje na kulturu saradnje koja doprinosi uticaju
casopisa. Zaklju€ak. Isticanjem vaznosti ciljanih
saradnji evidentno je da je odrzavanje i prosirivanje
uticaja Casopisa na naucnu zajednicu kljuéno za
unapredenje medicinskih istrazivanja. Uprkos
ogranic¢enjima, kao §to je oslanjanje na samo jednu bazu
podataka, nalazi pruzaju dragocene uvide u ulogu
casopisa u unapredenju medicinskog istrazivanja i
naglasavaju vaznost ciljanih saradnji.

Kljucne reci:
bibliometrija; komunikacija, interdisciplinarna;
Casopis, impakt faktor; istraZivanja.
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Introduction

Vojnosanitetski pregled (VSP) is the official scientific
and professional journal of the University of Defence in
Belgrade, Serbia *. It is a peer-reviewed journal that publishes
original research, review articles, and case reports on a wide
range of topics related to military medicine, including surgery,
internal medicine, neurology, otorhinolaryngology,
dermatology, radiology, and anesthesiology 2. The journal also
publishes editorials, book reviews, and reports on scientific
meetings and conferences. VSP is published in English, but
the abstracts are written both in Serbian and English. The
journal is available online through the website
https://www.vsp.mod.gov.rs. It is indexed in several databases,
including PubMed (1950-2017), Web of Science (WoS) Core
Collection (WoSCC), and Scopus *. Several factors can
influence the impact and influence of a scientific journal, such
as the quality of the research published, the journal’s
reputation, the editorial board, the number of citations received
by its articles, and the journal’s visibility and accessibility.
Other influential factors include the journal’s impact factor
(citation frequency of the journal’s articles) and the
submission and acceptance rates, which indicate the journal’s
competitiveness and selectivity * 5. Ultimately, the influence of
a scientific journal depends on the recognition and respect it
garners from the scientific community, influenced by various
factors 5. Bibliometric analysis is a study of publication
characteristics, such as citation counts or impact factors, that
can be used to evaluate the quality and significance of the
work. Bibliometric analyses are often employed to assess the
impact of research or identify trends in a particular field " 8
They are useful for identifying influential scholars,
institutions, or research topics and comparing the relative
importance of different publications. Common metrics used in
bibliometric analysis include citation counts, impact factor,
and the H-index, which measures the productivity and impact
of a researcher’s work ° % However, it is important to
acknowledge that bibliometric analyses have limitations and
should be used with caution, as they do not always accurately
reflect the quality or importance of a publication. Conducting a
bibliometric analysis of VSP can serve several purposes. For
instance, such an analysis can provide insight into the journal’s
impact and influence, its authors’ productivity and citation
patterns, and broader trends within the field. This information
is valuable for researchers, institutions, and funding agencies
because it can help them evaluate the quality and significance
of the research published in the journal and identify emerging
trends and patterns in military medicine and related fields.

This study presents a bibliometric analysis of the 200
most cited articles in VSP. The primary aim was to evaluate
the impact and influence of the journal, as well as to
understand the scholarly contributions and citation patterns.

Methods

The WoS database analysis was performed from January
1, 2008 to December 31, 2022, for manuscripts published in
VSP. The search of the Wo0SCC using the search term

Golubovi¢ J, Golubovi¢ S. Vojnosanit Pregl 2025; 82(1): 10-15.

“vojnosanitetski pregled” returned 2,664 articles. The year
2008 was selected to align with the impact factor (IF)
calculation process, which considers citation data from two
years prior. This choice allows us to capture the earliest
relevant citation activity that contributes to the journal’s IF,
offering a comprehensive view of its scholarly impact from the
beginning of the IF assessment period. Starting in 2008, we
ensure a more accurate and representative analysis of the
journal’s influence over time. Manuscripts were ranked
according to citation count, and the 200 most cited articles,
along with their publishing data assorted into digital files, were
analyzed. The top 200 most cited articles were selected as they
represent the most impactful and frequently referenced studies
within the journal, providing a focused view of the core
contributions that have shaped its academic reputation.
Analyzing this subset allows for a meaningful evaluation of the
journal’s influence on the scientific community by highlighting
the research that has gained the greatest recognition and citation
over time. This text file was imported into Bibliometrix !
software, where a detailed analysis was performed. The results
were presented in tables and figures. The WoS database was
chosen for its high recognition and established credibility in
assessing journal impact and citation metrics. The WoS is
considered a more selective database, indexing only journals
that meet stringent quality standards, which makes it
particularly suitable for evaluating the global influence of a
journal. Additionally, using the WoS provides consistent and
comparable citation data, aligning with the aim of the study to
provide a robust bibliometric analysis based on the most
authoritative source. Within this analysis, a directed graph
visualizes elements as nodes, with the connections between
them represented by links. Nodes that share the same color are
grouped into clusters or communities. The size of each node
and its labels reflect its significance, with larger nodes
indicating a greater number of connections to others. The
length of the links demonstrates the strength of the relationship
between nodes, and shorter links denote stronger connections.

Results

A total of 200 VSP publications with the highest cita-
tion count were mostly written by authors from Serbia
(178 articles, 2,233 citations), followed by authors from
Montenegro (6 articles, 62 citations), North Macedonia (4 ar-
ticles, 50 citations), Bosnia and Herzegovina (4 articles, 46
citations), and Romania (2 articles, 35 citations) (Figure 1).

Authors from the University of Belgrade contributed to
161 articles, the University of Defence in Belgrade to
105 articles, the University of Novi Sad, Serbia to
46 articles, and the University of Kragujevac, Serbia and the
University of Ni§, Serbia to 43 articles each (Table 1).

The top five authors were Jovanovic Milan
(13 publications, 174 citations, H-index 10), Lazi¢ Zoran
(8 publications, 103 citations, H-index 8), Jankovi¢ Slobodan
(6 publications, 96 citations, H-index 8), Stojanovi¢ Miodrag
(6 publications, 75 citations, H-index 6), and Pekmezovié¢
Tatjana (5 publications, 65 citations, H-index 5) (Table 2).
The authorship timeline is given in Figure 2.
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Most Cited Countries
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Fig. 1 — Most cited countries.
Table 1
Institutional contribution
Institution Publication count
University of Belgrade, Belgrade, Serbia 161
University of Defence, Belgrade, Serbia 105
University of Novi Sad, Novi Sad, Serbia 46
University of Ni$, Ni$, Serbia 43
University of Kragujevac, Kragujevac, Serbia 43
Table 2
Top 5 authors
Author Publication count  Citation count  H-index
Jovanovi¢ Milan 13 174 10
Lazi¢ Zoran 8 103 8
Jankovi¢ Slobodan 6 96 8
Stojanovi¢ Miodrag 6 75 6
Pekmezovi¢ Tatjana 5 65 5
Top-Authors' Production over Time
JOVANCVIC M- . .
LAZIC Z- .

JANKOVIC §- o . L] N. Articles
STOIANOVIC M- e . . 1.
PEKMEZOVIC T- . Py 2 @

& ' 6
E STOIANOVIC S
“ bRoaReskiz : TC per Year
2
KOSTIC M . . 4
MILICIC 5- . E @
NIKOLIC J- :{‘:‘ . o
2008 2010 2012 2014 2016

Fig. 2 — Top 10 author production timeline.

The document with the highest citation count was times in the WoSCC. The authors with the most co-
authored by Kunti¢ V, Brbori¢ J, Holclajtner-Antunovi¢ 1,  authorship connections were Jovanovi¢ Milan and Lazié
and Uskokovi¢-Markovi¢ S, titled “Evaluating the bioactive  Zoran; the latter author’s network inter-acted with three other
effects of flavonoid hesperidin — a new literature data  networks (Figure 3). This figure illustrates the collaboration
survey,” published in VSP in January 2014. It was cited 38  networks among the most prolific authors, highlighting the

Golubovi¢ J, Golubovi¢ S. Vojnosanit Pregl 2025; 82(1): 10-15.
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strength and extent of their collaborative efforts. The size of
the nodes indicates the number of articles published by each
author, while the thickness of the links represents the
strength of co-authorship connections. The five most

(27 occurrences), “risk factors” (25 occurrences), “serbia”
(19 occurrences), “diagnosis” (18 occurrences), and “quality
of life” (17 occurrences). The timeline of word dynamics,
key word evolution, and thematic mapping is presented in

common key words were “treatment outcome”  Figures 4,5, and 6.
Petroyi¢ D
Vuéinié S
Ercegovac
Babic G ‘
Kostié M ,;“rg., Stosié J
kf:evic N
Marinkovié M Jankovié p
eqgrtZ
Biorac N g
. Aleksié A
i J z
Nikoli¢ J . Kovacevic S
Pekmezovié T
Svetel M Djurovi¢ A
Viahovi Obradovié 8
Antunovié M Jevtic M Brda
Golubovié M
Markovié¢ D Konstantinovié L
e Markovié A @ Milicic B onstantinovie
» Jovanovié¢ M
Petrovi¢ B Stojanovié M indi¢c B
Nagorni A
Anti¢ S Bjelakovit G
Mihajlovic G Spirié Z
Fig. 3 — Collaboration network.
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Fig. 4 — Key word dynamic.

Golubovi¢ J, Golubovi¢ S. Vojnosanit Pregl 2025; 82(1): 10-15.



Page 14 VOJNOSANITETSKI PREGLED Vol. 82, No. 1
2008-2013 2014-2020
immunohistochemistry
I risk
prognasis | factors
recurrence "‘ air
| . pollution
rick - - diagnosis
factors Q | quality of
poisoning Ifs
—J T——
sensitivity and specificity \- "" ‘ tretatment
| - outcome
—~— ‘é‘ —
: N mortality
serbia
‘ sex
treatment ‘ dental implants
oiftearie [7 postoperative
~—— complications
‘i carcinoma
Fig. 5 — Key word evolution.
1
1
:
1
intraoperative complications !
cataract !
coronary artery disease !
carbamazepine :
chromategraphy :
1
. risk factors
. mortality
: prevalence
! treatment outcome
3 ' diagnosis
[e)] 1 A
§ s : prognosis
B @ | o ilooo_l_. e o e f e e ool
Eo '
[s¥a] histology
o= anatomy N .
4 ar‘terlosll::\eroms
8 1
1
1
oxidative stress .
occupational exposure |
antioxidants :
! sensitivity and specificity
, poisoning
. dental implants e
: serbia i:
1
' quality of life
' questionnaires
1
.
Relevance degree
(Centrality)
Fig. 6 — Key word thematic map.
Discussion general key words (e.g., “risk factors,” *“outcome”) used

The analysis identified Jovanovi¢ Milan as the most
cited author, with the highest number of publications and
the highest H-index. The most cited individual article was
authored by Kunti¢ V et al. *?, highlighting the influence of
research on bioactive compounds in the journal’s citation
landscape. The key word analysis revealed a shift from

between 2008 and 2013 to more specific key words (e.g.,
“quality of life,” “dental implants”) from 2014 to 2020.
This shift likely reflects the evolving focus of the journal in
response to global and national trends in medical research.
For instance, the increased use of “air pollution” as a key
word after 2014 aligns with Serbia’s national efforts to
address air quality issues and public awareness
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campaigns 3, The collaboration network analysis
demonstrated the interconnectedness of the leading authors,
with significant clustering around a few key individuals,
such as Jovanovi¢ Milan and Lazi¢ Zoran. This suggests a
strong collaborative culture within the journal, which may
contribute to its influence in the field.

While this bibliometric analysis provides valuable
insights into VSP, the method has inherent limitations. The
limitation of the study was that the analysis was restricted
to articles indexed only in the WoSCC, potentially
excluding relevant papers not captured by this database .
Despite this limitation, using a reputable and widely
recognized database like the WoSCC ensures that the
results represent the impact of the journal in the broader
scientific community.

Conclusion

This bibliometric analysis offers a detailed overview of
the most cited articles in Vojnosanitetski pregled,
highlighting key contributors, evolving research trends, and
the impact of the journal on the medical field. Further studies
could expand on this work by incorporating additional
databases and exploring the relationship  between
bibliometric indicators and the journal’s influence over time.
Future research could explore the evolving role of
collaborative networks in enhancing the visibility and impact
of research published in the journal, particularly in emerging
fields of study. The findings underscore the importance of
collaboration and targeted research in advancing both
clinical practice and academic knowledge.
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Abstract

Background/Aim. Although deficits in naming and
understanding named terms are characteristic of
dementia, they have seldom been investigated in
individuals with vascular dementia (VaD). The aim of
the study was to determine deficits in naming objects
and actions in individuals with VaD and the ability to
understand the meanings of words used to name
objects and actions. Methods. The study included 30
participants with VaD, who represented the clinical
group, while the control group consisted of 30
neurologically healthy participants. Participants with
VaD were first assessed using the Mini-Mental State
Examination to determine the severity of dementia. The
Northwestern Naming Battery was used to assess
naming and auditory comprehension of terms.
Descriptive and inferential statistical methods were
used for data analysis. Group comparisons were
conducted wusing the Chi-squared (%) test of
independence, while for 2 X 2 contingency frequency
tables, continuity correction according to Yates was

Apstrakt

Uvod/Cilj. Mada su deficiti imenovanja i razumevanja
imenovanih pojmova karakteristicni za demenciju, oni su
veoma malo istrazivani kod osoba sa vaskularnom
demencijom (VaD). Cilj rada bio je da se utvrdi deficit
imenovanja predmeta i radnji kod osoba sa VaD, kao i
sposobnost razumevanja znacenja reci kojima se imenuju
predmeti i radnje. Metode. U studiju je bilo uklju¢eno 30
ispitanika sa VaD koji su predstavljali klinicku grupu dok
je kontrolnu grupu ¢inilo 30 neuroloski zdravih ispitanika.
Ispitanici sa VaD su najpre testirani koriscenjem Mini-
Mental State Examination upitnika radi utvrdivanja tezine
demencije. Za procenu imenovanja i auditivhog
razumevanja pojmova primenjena je Severozapadna
baterija testova za imenovanje. U statistickoj obradi

applied, and the phi (¢) coefficient was calculated as an
indicator of effect size. The relationships between
continuous variables were expressed using Spearman’s
rank  correlation  coefficient rbo  (p). Results.
Participants with VaD demonstrated significantly lower
petformance on the subtest of naming and auditory
comprehension of named objects and actions compared
to neurologically healthy participants. The severity of
dementia significantly influenced the performance on
the administered test. Specifically, participants with
moderate dementia exhibited significantly lower scores
on all subtests of naming and comprehension of named
objects compared to participants with milder dementia.
Conclusion. Individuals with VaD exhibit pronounced
deficits in naming and understanding named terms. The
ability to name and understand named terms
significantly declines with the progression of dementia.

Key words:

auditory perceptual disorders; cerebrovascular
disorders; cognition; dementia, vascular;
neuropsychological tests.

podataka koris¢ene su metode deskriptivne i inferencijalne
statistike. Za poredenje grupa primenjen je Hi-kvadrat (y?)
test nezavisnosti, dok je za bivarijantne frekvencijske
nacrte tipa 2 X 2 uracunata korekcija neprekidnosti prema
Jejtsu, a koeficijent phi (¢) izracunat je kao pokazatelj
veli¢ine uticaja. Odnosi izmedu neprekidnih varijabli
izrazeni su koeficijentom Spirmanove korelacije ranga
rho (p). Rezultati. Ispitanici sa VaD imali su znacajno niza
postignu¢a na subtestu imenovanja i auditivhog
razumevanja imenovanih objekata i radnji u poredenju sa
neuroloski  zdravim ispitanicima. Tezina demencije
znacajano je uticala na rezultate na primenjenom testu.
Posebno, ispitanici sa umerenim stepenom demencije imali
su znacajno niza postignuéa na svim subtestovima
imenovanja 1 razumevanja imenovanih pojmova u
poredenju sa ispitanicima sa laksim stepenom demencije.

Correspondence to: Slavica Vasilijevi¢, Health Center Novi Beograd, Bulevar marsala Tolbuhina 30, 11 000 Belgrade, Serbia.

E-mail: slavica.vasilijevic1 0@gmail.com
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Zaklju¢ak. Osobe sa VaD imaju izrazene deficite u
imenovanju i razumevanju imenovanih  pojmova.
Sposobnost imenovanja kao i razumevanja imenovanih
pojmova znacajno slabi sa napredovanjem demencije.

Kljucne reci:

slu$na percepcija, poremecaji; cerebrovaskularni
poremecaji; saznanje; demencija, vaskularna; testovi,
neurofizioloski.

Introduction

Vascular dementia (VaD) is a cognitive function
disorder caused by vascular brain lesions . Cognitive
deficits are observed in the domain of complex attention,
executive functions, and language. Although language
disorders in VaD clinically manifest clearly, they receive
little attention in scientific literature. Regarding linguistic
abilities, naming has been the focus of most research 2,
and disturbances in this aspect of language are most
frequently described in the literature >,

Naming objects or abstract entities is a multimodal
process of cortical networks involving visual processing
and  recognition, semantic  processing,  abstract
representation, and verbal word production 7 8. Various
cortical areas are involved in the naming process, including
the temporal, temporoparietal, temporooccipital, and
frontal regions of the left hemisphere 8%, Considering that
the naming process involves multiple brain regions * 12 and
that VaD represents a heterogeneous group of disorders,
including multi-infarct dementia and dementia due to
strategically placed infarcts, it is expected that patients with
this dementia exhibit a deficit in finding lexical units ®.

Since most studies on dementia state naming deficits
as a significant symptom of language impairment, assessing
nominative function may be particularly important for
diagnosing cognitive disorders of vascular etiology % 4,
Previous studies have shown that individuals with VaD
exhibit deficits in confrontation naming (CN) and word
finding during spontaneous speech % 8 15-17,

A review of the literature indicates that individuals
with aphasia and progressive language disorders exhibit
differences in the ability to name specific categories of
terms, including differences in naming objects and
actions . For instance, in some studies, patients with
Broca’s and Wernicke’s aphasia were more successful in
naming objects than actions 8. However, some studies
show that patients with aphasia are more successful in
naming and understanding actions compared to naming and
understanding objects °. Differences in the ability to name
these two categories of terms have also been observed in
patients with primary progressive aphasia. For instance, it
has been found that patients with the semantic variant of
primary progressive aphasia have more pronounced deficits
in naming objects than actions, while patients with non-
fluent primary progressive aphasia exhibit greater deficits
in naming actions than objects 2% 22,

Interesting data also come from studies that examined
differences in naming ability and auditory comprehension
(AC) of different semantic categories. For example, Silveri
et al. % found that verbs in patients with semantic dementia

Vasiljevi¢ S, Vukovi¢ M. Vojnosanit Pregl 2025; 82(1): 16-24.

were more preserved than nouns. The authors also note that
patients with semantic dementia are more successful in
naming artificial objects compared to natural items. Similar
differences were observed in the domain of understanding
named terms, where patients achieved higher performance
in understanding words naming artificial objects compared
to natural objects.

Given that previous studies indicate the presence of
naming disorders in individuals with VaD, the aim of this
study was to determine differences in the ability to find
words naming objects (nouns) and words naming actions
(verbs). We also aimed to determine the abilities of AC of
words naming objects and actions.

Methods
Sample

The study was conducted from 2022 to 2023. The
sample consisted of 30 participants with VaD who
represented the clinical group and 30 neurologically
healthy adults without data on language development
disorders in the control group. All the patients signed an
informed consent to participate in the research. The study
was approved by the Ethics Committee of the Faculty of
Special Education and Rehabilitation (No. 8911).
Respondents of both sexes, aged 67 to 94, with at least
eight years of formal education, were included in the
sample.

The inclusion criteria for the clinical group were the
following: patients with VaD, which was established based

on the International Classification of Diseases, Tenth
Revision (ICD-10) 2 and the National Institute of
Neurological Disorders and Stroke — Association

Internationale pour la Recherché et I'Enseignement en
Neurosciences (NINDS-AIREN) for the diagnosis of
VaD 24 patients who are able to be tested; patients whose
mother tongue is Serbian.

The exclusion criteria were a severe degree of
dementia (i.e., the subject was not testable), the presence of
another form of dementia, or a psychiatric illness.

Instruments and procedures

In the study, the Mini-Mental State Examination
(MMSE) 2 and the Northwestern Naming Battery (NNB) %
were administered. The MMSE was used to assess the degree
of cognitive impairment in persons with VVaD and to exclude
cognitive deficits in participants in the control group. Based
on the overall MMSE score, participants with VaD were
divided into two groups. The first group consisted of 20
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participants with mild dementia (scores from 20 to 24). The
second group consisted of 10 participants with moderate
dementia (scores from 11 to 19) 1%,

The NNB was used to assess the ability to name
objects and actions, as well as to understand words naming
objects and actions. This provides insight into the ability to
produce and comprehend nouns and verbs. The NNB
consists of seven subtests: 1) Auditory discrimination;
2) Auditory lexical decision; 3) Confrontation naming;
4) Auditory comprehension; 5) Semantic associations;
6) Non-word repetition; 7) Word repetition. In this study,
CN and AC (CNAC) subtests were used. These subtests
assessed the ability to produce and understand nouns in the
following categories: artificial objects (tools and clothing)
and natural objects (animals and fruits/vegetables).
Additionally, the ability to name and understand body parts
and colors was tested.

CN is assessed by showing the participant one pic-
ture/drawing at a time. The correct response is marked in
the designated template. In this part of the test, the partici-
pant can achieve a maximum of 90 points, where each cor-
rect answer receives 1 point. The distribution of the maxi-
mum number of points according to semantic categories is
as follows: animals (8 points), fruits and vegetables
(8 points), tools (8 points), clothing (8 points), body parts
(8 points), colors (8 points), and “other objects”: syringe,
chimney, pen, nail, crown, wreath, binoculars, pliers, left-
handed, and rocket (10 points). Additionally, this subtest
includes the assessment of the ability to name actions. Ac-
tions named with one argument (14 points), two arguments
(14 points), and three arguments (4 points) are included.

In the AC subtest, participants are asked to point to an
object or action in a drawing that the examiner has named. In
this subtest, participants can achieve a maximum of 50
points. The AC subtest also includes the following semantic
categories: animals (5 points), fruits and vegetables
(5 points), tools (8 points), clothing (5 points), other objects
(5 points), body parts (5 points), and colors (5 points). Addi-
tionally, participants are asked to point to actions named with
a verb with one argument (5 points), a verb with two argu-
ments (5 points), and a verb with three arguments (5 points).

Statistical analysis

Both descriptive and inferential statistical methods
were utilized in the study. Data analysis was conducted
using the Statistical Package for the Social Sciences (SPSS)
for Windows, version 23.0, 2015. Descriptive statistical
measures included absolute frequency, percentage, median,
mean, range (minimum-maximum), interquartile range,
standard deviation, and standard error. Inferential statistical
techniques employed for group comparisons included the
Chi-squared (y?) test of independence. For 2x2 contingency
frequency tables, Yates continuity correction was applied,
and the phi () coefficient was calculated as an indicator of
effect size, classified as small effect (0.10), moderate effect
(0.30), or large effect (0.50). The relationships between
continuous variables were expressed using Spearman’s

rank correlation coefficient rho (p). The strength of the
relationship was determined according to guidelines: small
or low (0.10-0.29), moderate (0.30-0.49), and large or high
(above 0.50).

Results

VaD group and control group each included 9 (15%)
male participants and 21 (35%) female participants. By
applying the %2 test of independence (with Yates continuity
correction), there was no statistically significant difference
in the sample distribution according to participants’ gender
(x2=0.000, df = 1, p = 1.000, ¢ = 0.00).

The mean age of participants with VaD was 79.83
years, and in the control group, it was 76.83 years. There
was no statistically significant difference in age between
the clinical and control groups (p = 0.097).

The mean years of education for participants with
VaD were 13.20 [standard deviation (SD) = 2.50] years,
and for participants in the control group, it was 13.07
(SD = 3.00) years. There was no statistically significant
difference in years of education between the tested groups
of participants (p = 0.554).

Regarding cognitive status, the total score on MMSE
averaged 19.87 (SD = 3.66) in the VaD group, ranging
from 11 to 23. On the other hand, the control group
achieved a mean score of 29.00 (SD = 0.87) on the same
variable, ranging from 28 to 30. The groups differed
significantly in MMSE performance (p < 0.001).

The average score for the participants with mild
dementia was 22.20 (SD = 0.83), while participants with
moderate dementia scored 15.20 (SD = 2.30) on average.
The two groups differed significantly in MMSE
(p <0.001).

Table 1 shows the achievements of participants with
VaD and the control group on the CN subtest.

Based on the analysis of the obtained results, it was
determined that participants in the control group achieved
significantly higher scores on tasks naming objects and
actions compared to participants with VaD. By applying
the Mann-Whitney U-test, it was shown that participants
with  VaD performed significantly worse than the
participants in the control group in the following
categories: animals (U = 165.00, z = -5.12, p < 0.001),
fruits and vegetables (U = 75.00, z = -6.21, p < 0.001), total
natural items (U = 60.00, z = -6.21, p < 0.001), tools
(U =285.00, z = -3.62, p < 0.001), clothing (U = 240.00,
z=-4.21, p < 0.001), total artificial items (U = 180.00,
z=-4.94, p < 0.001), other objects (U = 30.00, z = -6.75,
p < 0.001), total objects (U = 15.00, z = -6.93, p < 0.001),
body parts (U = 255.00, z = -4.01, p < 0.001), total nouns
(U =15.00, z =-6.93, p < 0.001), total colors (U = 255.00,
z = -4.00, p < 0.001), verbs with one argument
(U=105.00, z = -5.84, p < 0.001), verbs with two
arguments (U = 15.00, z = -6.94, p < 0.001), verbs with
three arguments (U = 105.00, z = -5.86, p < 0.001), total
verbs (U = 0.00, z = -7.12, p < 0.001), total CN
(U =45.00, z = -6.56, p < 0.001).
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Table 1
Achievements of the VVaD group (n = 30) and control group (n = 30)
participants on the Confrontation Naming subtest

Parameters M + SD SE  Mdn IQR Min-Max r
Animals

VaD 6.63£156 029 7.00 2.00 2-8 0.66

control 8.00+0.00 0.00 8.00 - 8-8 '
Fruits and vegetables

VaD 6.00£136 025 6.00 2.00 4-8 0.80

control 8.00+£0.00 0.00 8.00 - 8-8 '
Total natural items

VaD 12.63+247 045 1300 3.25 6-16 0.82

control 16.00£0.00 0.00 16.00 - 16-16 '
Tools

VaD 7.33£1.03 019 800 1.00 5-8 047

control 8.00+£0.00 0.00 8.00 - 8-8 '
Clothing

VaD 730+£099 0.18 800 1.00 4-8 0.54

control 8.00+£0.00 0.00 8.00 - 8-8 '
Total artificial items

VaD 1463+1.73 032 1500 2.00 9-16 0.64

control 16.00£0.00 0.00 16.00 - 16-16 '
Other objects

VaD 583+278 051 550 425 1-10 0.87

control 10.00+£0.00 0.00 10.00 - 10-10 '
Total objects

VaD 33.10+5.89 1.07 3350 8.50 20-42 0.89

control 4200+0.00 0.00 42.00 - 42-42 '
Body parts

VaD 7.03£122 022 800 2.00 4-8 052

control 8.00+0.00 0.00 8.00 - 8-8 '
Total nouns

VaD 40.13+6.78 124 41.00 8.50 24-50 0.89

control 50.00+£0.00 0.00 50.00 - 50-50 '
Total colors

VaD 707+£134 024 800 2.00 3-8 0.52

control 8.00+0.00 0.00 8.00 - 8-8 '
Verbs with one argument

VaD 1043+£2.69 049 1000 3.50 5-14 0.75

control 14.00+0.00 0.00 14.00 - 14-14 '
Verbs with two arguments

VaD 857+279 051 750 525 5-14 0.90

control 14.00£0.00 0.00 14.00 - 14-14 '
Verbs with three arguments

VaD 257+104 019 250 125 1-4 0.76

control 14.00+0.00 0.00 14.00 - 14-14 '
Total verbs

VaD 21.73+591 1.08 21.00 11.25 12-30 0.92

control 32.00+0.00 0.00 32.00 - 32-32 '
Total CN

VaD 68.93+12.33 2.25 6850 18.25 39-87 0.92

control 90.00 £0.00 0.00 90.00 - 90-90 '

Table 2 shows the

VaD - vascular dementia; CN — confrontation naming; M — mean; SD - standard
deviation; SE - standard error; Mdn - median; IQR - interquartile range;
Min — minimum; Max — maximum; r — strength of association.

results of the participants’

(U = 300.00, z = -3.42, p < 0.001), total artificial items

achievements on the AC subtest.

Results of the AC subtest also show that participants
with VaD performed significantly worse in understanding
named objects and actions compared to the participants from
the control group in tasks: animals (U = 270.00, z = -3.82,
p < 0.001), fruits and vegetables (U = 180.00, z = -4.78,
p <0.001), total natural items (U = 150.00, z = -5.15,
p <0.001), tools (U = 285.00, z = -3.40, p < 0.001), clothing

Vasiljevi¢ S, Vukovi¢ M. Vojnosanit Pregl 2025; 82(1): 16-24.

(U =255.00, z = -3.80, p < 0.001), other objects (U = 225.00,
z = -4.39, p < 0.001), total objects (U = 105.00, z = -5.70,
p <0.001), body parts (U = 285.00, z = -3.63, p < 0.001),
total nouns (U = 105.00, z = -5.70, p < 0.001), total colors
(U =225.00, z = -4.39, p < 0.001), verbs with one argument
(U =150.00, z =-5.30, p < 0.001), verbs with two arguments
(U =75.00, z=-6.23, p <0.001), verbs with three arguments
(U = 135. 00, z = -5.48, p < 0.001), total verbs (U = 75.00,
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z= - 6.20, p < 0.001), total AC (U = 45.00, z = -6.56,
p <0.001).

Tables 3 and 4 show the results of the comparison of
achievements on CNAC subtests among participants with
different degrees of VVaD severity.

Participants with mild dementia were statistically
significantly better compared to those with moderate
dementia in naming the following categories: animals
(U=35.00, z = -2.98, p = 0.003), total natural items
(U =45.40, z =-2.43, p = 0.015), tools (U = 61.00, z = -1.99,
p = 0.046), clothing (U = 58.50, z = -2.03, p = 0.043), total
artificial items (U = 52.00, z = -2.22, p = 0.027), other

Table 2

objects (U = 39.50, z = -2.68, p = 0.007), total objects
(U=3459, z = -2.89, p = 0.004), body parts (U = 21.00,
z=-3.91, p < 0.001), total nouns (U = 25.50, z = -3.29,
p =0.001), verbs with one argument (U = 42.00, z = -2.59,
p = 0.010), verbs with two arguments (U = 47.00, z = -2.37,
p = 0.018), total verbs (U = 42.00, z = -2.56, p = 0.010), total
CN (U =28.00, z =-3.18, p = 0.001) (Table 3).

Participants with mild dementia achieved statistically
significantly better results compared to those with moderate
dementia on the following categories of the AC subtest:
animals (U = 66.50, z = -1.98, p = 0.048), total objects
(U =55.50, z=-1.98, p = 0.048), verbs with three arguments

Participants’ achievements on the Auditory Comprehension subtest

Parameters M £ SD SE  Mdn IQR Min-Max r
Animals

VaD 440+086 0.16 5.00 1.00 2-5 0.49

control 5.00+£0.00 0.00 5.00 - 5-5 '
Fruits and vegetables

VaD 397+1.07 019 4.00 2.00 2-6 0.62

control 5.00+0.00 0.00 5.00 - 5-5 '
Total natural items

VaD 837+173 032 9.00 226 5-11 0.66

control 10.00 +£0.00 0.00 10.00 - 10-10 '
Tools

VaD 453+0.73 013 5.00 1.00 3-6 0.44

control 5.00+£0.00 0.00 5.00 - 5-5 '
Clothing

VaD 457+068 0.12 5.00 1.00 3-5 0.44

control 5.00+0.00 0.00 5.00 - 5-5 '
Total artificial items

VaD 9.10+1.24 0.23 10.00 2.00 7-11 0.49

control 10.00 +£0.00 0.00 10.00 - 10-10 '
Other objects

VaD 427+094 017 450 1.00 1-5 057

control 5.00+£0.00 0.00 5.00 - 5-5 '
Total objects

VaD 21.73+3.10 0.57 23.00 5.00 15-26 0.74

control 25.00+0.00 0.00 25.00 - 25-25 '
Body parts

VaD 450+0.86 0.16 5.00 1.00 1-5 047

control 5.00+£0.00 0.00 5.00 - 5-5 '
Total nouns

VaD 26.23+352 0.64 27.00 6.00 16-31 0.74

control 30.00£0.00 0.00 30.00 - 30-30 '
Total colors

VaD 427+094 017 450 1.00 1-5 057

control 5.00+0.00 0.00 5.00 - 5-5 '
Verbs with one argument

VaD 3.73+120 0.22 4.00 2.00 1-5 0.68

control 5.00+£0.00 0.00 5.00 - 5-5 '
Verbs with two arguments

VaD 327+120 0.22 3.00 1.00 0-5 0.80

control 5.00+0.00 0.00 5.00 - 5-5 '
Verbs with three arguments

VaD 330+156 0.28 4.00 3.00 0-5 071

control 5.00+£0.00 0.00 5.00 - 5-5 '
Total verbs

VaD 10.30+3.24 0.59 10.00 4.25 4-15 0.80

control 15.00£0.00 0.00 15.00 - 15-15 '
Total AC

VaD 40.80+6.09 1.11 40.50 7.00 28-50 0.85

control 50.00+0.00 0.00 50.00 - 50-50 '

AC - auditory comprehension. For other abbreviations, see Table 1.
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(U = 40.50, z = -2.68, p = 0.007), total verbs (U = 35.00,
z=-2.89, p = 0.004), and total AC (U = 37.00, z = -2.79,
p = 0.005) (Table 4).

The Spearman correlation was used to examine the
relationship between achievements on the MMSE and the
NNB. A statistically significant positive and strong
correlation was observed between the total CN score and
the overall score on the MMSE, indicating that higher

scores on the total CN were associated with higher
overall scores on the MMSE (p = 0.626, p < 0.01), and
vice versa. Similarly, a statistically significant positive
and strong correlation was found between the total AC
score and the overall score on the MMSE, with higher
scores on the total AC associated with higher overall
scores on the MMSE (p = 0.683, p < 0.01), and vice
versa.

Table 3
Achievements on the Confrontation Naming subtest to determine severity of dementia

Parameters M + SD Mdn IQR  Mean rank p r
Animals

mild 7.25+1.02 7.50 1.00 18.75

moderate 540+178 550 300  9.00 0.003  0.54
Fruits and vegetables

mild 6.20 £1.36 6.00 2.00 16.78

moderate 5.60+1.35 6.00 2.25 12.95 0.250 0.21
Total natural items

mild 1345+1.90 14.00 3.50 18.23

moderate 1100+275 1050 375 1005 001 044
Tools

mild 7.60 £0.82 8.00 0.75 17.45

moderate 680+123 700 225 1160 0046 036
Clothing

mild 7.55+£0.76 8.00 1.00 17.58

moderate 6.80 £1.23 7.00 2.00 11.35 0.043 0.37
Total artificial items

mild 15.15+1.23 1550 1.00 17.90

moderate 1360+2.17 1400 325 1070 0027 040
Other objects

mild 6.80 + 2.55 750 4.00 18.53

moderate 3.90+2.23 4.00 3.50 9.45 0.007 0.49
Total objects

mild 3540+464 3550 6.75 18.78

moderate 2850+£556 30.50 10.00 8.95 0.004 0.53
Body parts

mild 7.65+0.75 8.00 0.00 19.45

moderate 580+103 600 100 760 0001 071
Total nouns

mild 43.05+491 4200 6.75 19.23

moderate 34.30+£6.34 36.00 10.25 8.05 0.001 0.60
Total colors

mild 7.30£1.17 8.00 1.75 17.18

moderate 6.60 £1.58 7.00 2.25 12.15 0.102 0.30
Verbs with one argument

mild 11.35+221 1150 4.00 18.40

moderate 860+272 900 350  9.70 0010 0.47
Verbs with two arguments

mild 9.40£2.70 9.00 5.00 18.15

moderate 6.90 £2.23 7.00 2.50 10.20 0.018 0.43
Verbs with three arguments

mild 2.75+£1.02 3.00 2.00 16.95

moderate 220+103 200 200 1260 018 024
Total verbs

mild 23.75+524 24.00 9.75 18.40

moderate 17.70+523 1650 825  9.70 0010 0.47
Total CN

mild 74.10+£956 7250 15.75 19.10

moderate 58.60£10.91 56.00 14.75 8.30 0.001 0.58

CN - confrontation naming. For other abbreviations, see Table 1.
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Table 4
Participants’ achievements on the Auditory Comprehension subtest
to determine severity of dementia

Parameters M + SD Mdn IQR  Mean rank p r
Animals

mild 4.65 +0.59 5.00 1.00 17.48

moderate 3.90+£1.10 4.00 2.00 11.55 0.048 0.36
Fruits and vegetables

mild 415+1.04 4.00 2.00 16.90

moderate 360+107 400 150 1270 0200 0.23
Total natural items

mild 8.80 £1.40 9.00 2.00 17.28

moderate 7.50 £ 2.07 8.00 4.20 11.95 0.110 0.29
Tools

mild 4,70 £ 0.66 5.00 1.00 17.25

moderate 4204079 400 125 1200 0082 032
Clothing

mild 465+067 500 0.75 16.63

moderate 440+070 450 100 1325 023 022
Total artificial items

mild 9.35+1.17 10.00 1.00 17.00

moderate 8.60 £1.35 8.50 3.00 12.50 0.155 0.26
Other objects

mild 445+0.76 5.00 1.00 16.95

moderate 390+120 400 125 1260 0163 025
Total objects

mild 22.60+2.48 2350 3.75 17.73

moderate 20.00£359 1950 6.25 11.05 0.048 0.3
Body Parts

mild 4.60 £ 0.60 5.00 1.00 15.85

moderate 430+1.25 5.00 1.00 14.80 0.7470.07
Total nouns

mild 2720271 2750 4.75 17.60

moderate 2430+427 2450 575 1130 0083 034
Total colors

mild 4,40 £0.75 5.00 1.00 16.33

moderate 400+1.24 4.00 1.25 13.85 0.4270.14
Verbs with one argument

mild 4.00 £0.97 4.00 1.75 17.08

moderate 320+148 300 300 1235 0150 026
Verbs with two arguments

mild 3.60+0.88 3.00 1.00 17.58

moderate 260+151 250 225 1135 0057 035
Verbs with three arguments

mild 3.90 £1.07 4.00 2.00 18.48

moderate 210+1.73 1.50 2.50 9.55 0.0070.49
Total verbs

mild 11.50+2.26 11.00 3.75 18.75

moderate 7904367 750 525 900 0004 053
Total AC

mild 43.10+4.02 4150 6.75 18.65

moderate 36.20+7.07 3850 1050 920 005 051

AC - auditory comprehension. For other abbreviations, see Table 1.

Discussion

This study aimed to determine deficits in naming
objects and actions and understanding the meanings of words
used to name those objects and actions, as well as to explore
how these abilities relate to the severity of dementia.

Our findings indicate that participants with VaD
achieved significantly lower scores compared to
neurologically healthy participants, which is consistent with

the results of other authors 2 25, When assessing the ability
to name natural items, we found that participants with VaD
performed better in naming animals compared to naming
fruits and vegetables, while individuals without neurological
disorders accurately named all items in the listed categories.
In assessing the ability to name artificial items, it was shown
that individuals with VaD were equally (un)successful in
naming tools and clothing. Further analysis of the obtained
results showed that individuals with VaD were more
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successful in naming artificial items compared to naming
natural items, consistent with previous research indicating
that dementia patients are more successful in naming
artificial items compared to natural items 22, Additionally,
studies show that some individuals with semantic dementia
have a preserved ability to find verbs compared to nouns in
CN tasks 22. However, our findings suggest that participants
with VaD have a better ability to find nouns than verbs, as
they were more successful in naming objects than actions.
Regarding the action naming results, it is interesting to note
that participants with VVaD were more successful in finding
verbs with one argument compared to verbs with two or
three arguments. On the other hand, participants in the
control group successfully named all actions regardless of
the structure of the verb arguments. This finding suggests
that individuals with VaD experience difficulties in finding
verbs with complex argument structures, similar to
individuals with aphasia 12 2°,

Regarding AC of the meanings of words used to name
objects and actions, the results of our study show that
participants with VaD were poorer in some categories
compared to neurologically healthy participants.
Specifically, participants with VaD were better at AC of
words naming objects (nouns) compared to words naming
actions (verbs). Additionally, a dissociation was found
regarding the participants’ ability to understand verbs with a
different number of arguments, where participants with VaD
had slightly higher achievements in understanding verbs with
three arguments compared to verbs with two arguments.
These findings indicate the importance of further
investigating the AC of verbs in individuals with VaD.

The degree of cognitive deficit or dementia
significantly influences naming ability. Patients with
milder VaD had higher achievements in CNAC of words

naming objects and actions compared to participants with
moderate dementia. The impact of dementia severity on
naming ability and AC of terms has been demonstrated in
other studies as well. For instance, some authors find that
individuals with mild dementia are more successful in CN
tasks compared to individuals with more severe cognitive
impairment 2’. The influence of dementia severity on the
ability to find words in naming tasks is also evident in the
results of previous research 2 2, Finally, the results of our
study indicate a statistically significant correlation
between the severity of dementia and the ability of CNAC
of named terms in individuals with VaD. Individuals with
milder dementia have better abilities to name objects and
actions, as well as to understand the meanings of named
terms.

Conclusion

Based on the analysis and discussion of the obtained
results, it can be concluded that individuals with vascular
dementia have significantly pronounced deficits in visual
confrontation naming. This finding indicates that vascular
dementia leads to impairments in the ability to find nouns
and verbs. It was also concluded that individuals with
vascular dementia had pronounced deficits in auditory
comprehension of certain semantic categories. The severity
of cognitive impairment, i.e., dementia, correlates with
performance on naming and understanding named term
tasks. Patients with more severe dementia performed poorly
in confrontation naming and auditory comprehension of
words used to name objects and actions compared to patients
identified with milder dementia. This finding suggests that as
dementia progresses, naming and auditory comprehension
abilities significantly worsen.
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Abstract

Background/Aim. Venous leg ulcers (VLUs) are often
colonized by various types of bacteria, which can lead to
infection that requires empirical antibiotic therapy. Bacte-
rial types and their antibiotic susceptibility vary widely
over time and by geographic location. The aim of the
study was to determine the change trends of causative
bacteria and antibiotic susceptibility in patients with
VLUs over the past two decades. Methods. The study
was conducted at a tertiary care dermatovenereology clin-
ic. Data on the microbiological analysis of ulcer swabs
from patients with VLUs were collected over two consec-
utive months at three time points: 2001, 2014, and 2020.
Results. The study included 250 patients divided into
three groups. The first group (2001) had 111 participants,
the second group (2014) had 64, and the third group
(2020) had 75 participants. Out of the 250 swabs sent for
microbiological testing, only 4 (1.6%) samples yielded neg-
ative results. In 2001, the bacteria identified were 31.83%
Gram-positive (G+) and 68.13% Gram-negative (G-). In
2014, the ratio between G+ and G- bacteria was 27.18%

Apstrakt

Uvod/Cilj. Venske ulceracije nogu (VUN) su cesto
kolonizovane razli¢itim vrstama bakterija, Sto moze
dovesti do infekcije koja zahteva empirijsku terapiju
antibioticima. Vrste bakterija i njihova osetljivost na
antibiotike znatno variraju tokom vremena i u zavisnosti
od geografske lokacije. Cilj istrazivanja bio je da se utvrde
trendovi promene uzrocnih bakterija i osetljivosti na
antibiotike kod bolesnika sa VUN u poslednje dve
decenije. Metode. Istrazivanje je sprovedeno u tercijarnoj
dermatoveneroloskoj klinici. Podaci o mikrobioloskoj
analizi briseva uzetih od bolesnika sa VUN prikupljani su
tokom dva uzastopna meseca, u tri vremenska perioda:
2001, 2014. i 2020. godine. Rezultati. Istrazivanjem je

vs. 72.82%. In 2020, the predominance of G- bacteria was
even more pronounced, with 89.86% compared to 10.14%
G+ (p < 0.001). In 2001, Pseudomonas (P.) aeruginosa (P. ae-
ruginosa) (26.54%) was the predominant G- bacterium, and
Staphylococcus (S.) anrens (24.78%) was the most common
G+ bacterium. In 2014, P. aeruginosa (30.10%) and S. aurens
(23.30%) remained prevalent. By 2020, P. aeruginosa
(35.14%) increased further, while S. aureus (7.43%) de-
creased significantly (p < 0.001). Antibiotic sensitivity var-
ied over the years, with older antibiotics showing de-
creased efficacy and newer classes demonstrating increased
sensitivity. Conclusion. Throughout the study period,
there was a notable shift toward G- bacterial dominance,
particularly P. aeruginosa. Antibiotic resistance patterns also
evolved. This study highlights the importance of local sur-
veillance of bacterial flora of VLUs and antibiotic re-
sistance profiles.

Key words:

anti-bacterial agents; bacterial infections; drug
resistance, bacterial; gram-negative bacteria; gram-
positive bacteria; varicose ulcer; microbiology.

obuhvaéeno 250 bolesnika, podeljenih u tri grupe. Prva
grupa (2001) imala je 111 ucesnika, druga grupa (2014)
imala je 64, a treéa grupa (2020) 75 ucesnika. Od 250
briseva poslatih na mikrobiolosku analizu, rezultat je bio
negativan kod samo 4 (1,6%) uzorka. U 2001. godini
identifikovano je 31,83% Gram-pozitivnih (G+) i 68,13%
Gram-negativnih (G-) bakterija. Tokom 2014. godine,
odnos G+ i G- bakterija bio je 27,18% vs. 72,82%. U
2020. godini, dominacija G- bakterija postala je jos$
izrazenija, sa 89,86% u poredenju sa 10,14% G+
(p <0,001). U 2001. godini, Pseudomonas (P.) aernginosa
(26,54%) bila je pretezna G- bakterija, dok je Staphylococcus
(S.) aureus (24,78%) bila najcesé¢a G+ bakterija. U 2014.
godini, P. aeruginosa (30,10%) i S. aurens (23,30%) 1 dalje su
preovladivali. Do 2020. godine, ucestalost javljanja P.
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aeruginosa (35,14%) je dodatno povisena, dok je ucestalost
8. anrens (7,43%) znacajno smanjena (p < 0,001).
Osetljivost na antibiotike varirala je tokom godina, pri
cemu su stariji antibiotici pokazivali smanjenu efikasnost,
dok su novije klase pokazale povecanu osetljivost.
Zakljucak. Tokom perioda istrazivanja, doslo je do
znacajnog prelaska ka dominaciji G- bakterijske flore,
posebno P. aeruginosa. Obrasci rezistencije na antibiotike su

se takode menjali. Ova studija naglasava znacaj lokalnog
pracenja bakterijske flore kod VUN i profila otpornosti na
antibiotike.

Kljucne reci:

antibiotici; infekcija, bakterijska; lekovi, rezistencija
bakterija; gram-negativne bakterije; gram-pozitivne
bakterije; venska ulceracija; mikrobiologija.

Introduction

Venous leg ulcers (VLUs) represent the most common
type of chronic wounds. It is estimated that 70-90% of all
chronic leg wounds are caused by chronic venous
insufficiency (CVI) 12 VLUs are often colonized by various
types of bacteria without showing signs of infection.
However, in certain cases, signs of infection may develop. If
left unrecognized and untreated, this can lead to prolonged
healing times, enlargement of the ulcer surface, and an
increased risk of complications.

Recognizing signs of infection and promptly initiating
treatment is one of the most challenging tasks for doctors
treating such patients. This assessment is highly subjective
and relies primarily on the physician’s experience. It is
recommended that VLUs with clinical evidence of infection
be treated with systemic antibiotics . When antibiotic
therapy is necessary, it is typically initiated empirically,
based on assumptions about the type of bacteria and their
antibiotic sensitivity, until the results of the microbiological
analysis of the swab taken from the ulcer are obtained.

Significant variations exist in the most frequently
isolated bacteria depending on geographical distribution.
Moreover, the commonly isolated types of bacteria and their
antibiotic sensitivity can change over time.

The aim of the study was to investigate whether a
change has occurred in the types of most commonly isolated
bacteria and their antibiotic sensitivity over a twenty-year pe-
riod.

Methods

The study was conducted at the Phlebology Department
of the Clinic of Dermatovenereology Diseases, University
Clinical Center of Vojvodina, Serbia, the only subspecialist
department of its kind in the region, serving approximately 2
million inhabitants and specializing in the treatment of
VLUs. The study was approved by the Ethics Committee of
the University Clinical Center of VVojvodina (No. 00-08/332,
from September 26, 2024). We anonymously collected
microbiological data from ulcer swabs of patients with single
or multiple VLUs. Data were gathered over two consecutive
months at three time points: 2001, 2014, and 2020. All
patients treated at the Phlebology Department during these
periods were included, provided they met the inclusion
criteria. Only outpatients with CVI confirmed by duplex
scan, ankle-brachial index (ABI) values between 0.9 and 1.3,
and those over 18 years were eligible. Microbiological

samples were collected from patients who had not received
systemic antibiotics, topical antibiotics, or topical antiseptics
for at least four weeks prior to swab collection. All patients
received standard local therapy for VULs (regular wound
cleaning with saline solutions and maintaining a moist
wound environment by applying hydrocolloids, hydrogels,
alginates, and foam dressings).

The study included an initial ulcer swab for each
patient. Prior to sampling, each ulcer was thoroughly cleaned
with a saline solution, and any necrotic material or crust was
removed. The sample was taken using the Levine technique.
The swab was gently pressed into the wound bed over an
area of about 1 cm2. It was rotated while applying enough
pressure to express fluid from the tissue. Afterward, each
swab was sent for standard microbiological testing. The time
between sampling and incubation was no more than 2 hrs.
The swabs were tested for microbial sensitivity and
resistance using a standard antibiotic set.

Statistical analysis

A database was compiled with data on patient age,
gender, the number and species of bacteria isolated from
ulcer swabs, and their antimicrobial sensitivity. Statistical
analyses were performed using SPSS for Windows, version
26 (IBM SPSS, Chicago, lllinois). Descriptive statistics,
including arithmetic means and minimum and maximum
values, were used to summarize quantitative variables.
Qualitative variables were expressed as frequencies and
percentages. The Chi-square test was applied to analyze
attributive variables, allowing for comparisons across the
different study groups. All statistical tests were two-tailed,
with a significance level set at p < 0.05.

Results

The study included 250 patients divided into three
groups according to the time periods. The first group (2001)
comprised 111 participants, 70 females and 41 males, aged
46 to 91 years (the average age was 66.9 years). The second
group (2014) included 64 respondents, 47 females and 17
males, aged 51 to 87 years (the average age was 65). The
third group (2020) consisted of 75 patients, 51 females and
24 males, aged 47 to 82 years (the average age was 65.3
years).

Out of the 250 swabs sent for microbiological testing,
the result was negative in only 4 (1.6%) samples. In the
analyzed samples, a single bacterium was isolated in most
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cases, 100 (40%) out of 250, while four bacteria were
found in only 18 (7.2%) samples. Detailed data on the
number of isolated bacteria in individual samples are
presented in Table 1.

In 2001, a total of 223 bacteria were isolated from 111
samples (mean = 2.01), identifying 33 different bacterial
species. Of these, 31.83% were Gram-positive (G+)
bacteria, while 68.13% were Gram-negative (G-). In 2014,
the average number of bacteria per sample decreased to
1.61, and the number of bacterial species dropped to 23.
The ratio of G+ to G- bacteria was 28 (27.18%) to 75
(72.82%). By 2020, the average number of bacteria per
sample increased slightly to 1.97, but the number of
bacterial species fell further to just 18. The predominance
of G- bacteria became even more pronounced, with 133
(89.86%) compared to 15 (10.14%) G+. The difference in

Table 1

the frequency of isolation of G- compared to G+ bacteria
through three study periods was highly significant, at
p < 0.001 (Table 2).

In 2001, the most common G- bacterium was
Pseudomonas (P.) aeruginosa (26.54% of the total number
of bacteria), while the most common G+ bacterium was
Staphylococcus (S.) aureus (24.78%). In 2014, the situation
was somewhat different. The most common G- and G+
bacteria were still P. aeruginosa and S. aureus, but with
different frequencies: 30.10% and 23.30%, respectively. In
2020, we observed a further widening in the frequency
difference between the most common G- and G+ bacteria,
with P. aeruginosa accounting for 35.14% of cases, while
S. aureus was present in only 7.43%, and this difference in
frequency was also highly significant, with p < 0.001
(Table 3).

Number of isolated bacteria in individual samples
of chronic venous leg ulcers across three time points

Number of isolated bacteria 2001 (n=111) 2014 (n = 64) 2020 (n=75)
0 2 (1.80) 1 (1.56) 1(1.33)

1 37 (33.33) 36 (56.25) 27 (36)

2 38 (34.24) 17 (26.56) 27 (36)

3 26 (23.42) 7 (10.94) 13 (17.33)
4 8 (7.21) 3 (4.69) 7(9.34)
Total number (mean) 223 (2.01) 103 (1.61) 148 (1.97)

Results are given as numbers (percentages) except for the total number.
INote: the term three time points is reffered to entire individual years, i.e., 2001, 2014, and 2020.
n — number of samples (i.e., number of respondents) during that year.

Table 2

Gram-positive and Gram-negative bacteria isolated
in study samples of chronic venous leg ulcers across 'three time points

Total number of isolated ~ Average number of Number of Gram-positive  Gram-negative
Year o : - . . . p-value
bacteria in all samples bacteria per sample  bacterial species bacteria bacteria
2001 223 2.01 33 71 (31.83) 152 (68.13)
2014 103 1.61 23 28 (27.18) 75 (72.82) < 0.0001
2020 148 1.97 18 15 (10.14) 133 (89.86)
Results are shown as numbers (percentages).
INote: see explanation in Table 1.
Table 3
Most common isolated bacterial species of chronic venous leg ulcer samples across ‘three time points
2001 2014 2020
bacterial species % bacterial species % bacterial species %
Pseudomonas aeruginosa 26.54 Pseudomonas aeruginosa 30.10 Pseudomonas aeruginosa 35.14
Staphylococcus aureus 24.78 Staphylococcus aureus 23.30 Enterobacter species 12.84
Escherichia coli 4.87  Enterobacter species 8.73  Acinetobacter species 8.78
Enterobacter species 3.98  Proteus mirabilis 5.82  Staphylococcus aureus 7.43
Proteus mirabilis 3.98  Acinteobacter species 5.82  Serratia species 6.76

'Note: see explanation in Table 1.
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Table 4

Three most effective antibiotics against isolated
Gram-positive (G+) and Gram-negative (G-) bacteria across ‘three time points

2001

2014

2020

Antibiotics against G+
chloramphenicol (65.46)
gentamicin (50.91)
trimethoprim + sulphamethoxazole (47.28)

Antibiotics against G-

trimethoprim + sulphamethoxazole (83.33)
cephalosporins (80.28)
tetracycline (73.91)

cephalosporins (90.32)
gentamicin (77.78)
quinolones (76.20)

ciprofloxacin (80.70) piperacillin-tazobactam (84.48) carbapenems (91.70)
amikacin (74.56) carbapenems (82.03) piperacillin + tazobactam (81.67)
ofloxacin (68.42) cephalosporins (75.37) cephalosporins (75.60)

Results are shown as percentages of bacteria sensitive to the specific antibiotic.

INote: see explanations in Table 1.

In 2001, G+ bacteria exhibited the highest sensitivity to
chloramphenicol and gentamicin, while G- bacteria were
most susceptible to antibiotics from the quinolone group.
According to the results of the antibiogram in 2014, G+ was
most  sensitive to  trimethoprim  combined  with
sulphamethoxazole (83.33%), cephalosporins (80.28%), and
tetracycline (73.91), and G- was most sensitive to
piperacillin-tazobactam (84.48%), carbapenems (82.03), and
cephalosporins (75.37%). In 2020, G+ bacteria exhibited the
highest sensitivity to cephalosporins, gentamycin, and
quinolones, while G- bacteria were most susceptible to the
carbapenem group, piperacillin with tazobactam, and newer-
generation cephalosporins (Table 4).

Discussion

A chronic lower leg ulcer is a type of wound that fails
to progress through the usual stages of healing within the
expected timeframe, typically over six weeks % These
wounds are associated with underlying health conditions
such as venous insufficiency, arterial disease, diabetes
mellitus, or prolonged pressure and require specialized
medical treatment to promote healing and prevent
complications. VLUs are a typical example of chronic
wounds. The prevalence of lower leg wounds is around 1%,
and CVI is by far the most common cause °.

Bacteria inhabit the wound bed from the onset of
wound formation, with their population increasing over time.
Although virtually all VLUs are colonized by bacteria, some
may develop into overt infections. Chronic open wounds
create an ideal environment for bacteria, which allows them
to establish, survive, and evolve & 7.

The infection status of chronic wounds can be stratified
into four stages &° The first stage is contamination — non-
replicating bacteria are present in the ulcer and do not cause
any damage or host response. The second stage is
colonization — bacteria begin to replicate and grow on the
surface of a wound, but the host’s immune response is very
weak. Colonization does not lead to deterioration of the
ulcer’s status, and healing is not compromised. The third
stage is critical colonization — the number of bacteria
increases significantly, which interferes with the ulcer’s
healing process and may cause subtle local signs of infection.

However, there is still no strong activation of the patient’s
immune system. Finally, the fourth stage is infection — the
number of bacteria is rapidly increasing. The local clinical
findings of the wulcer are deteriorating. Healing is
compromised. Signs of infection are prominent, and the
patient complains of intense pain. There is a marked
activation of the patient’s immune system.

In the first two phases, the presence of microorganisms
usually does not affect the healing of ulcerations. In the third
and fourth phase, therapeutic intervention is necessary. The
difference between colonization and infection is typically
subtle and not easily determined. It primarily relies on
clinical assessment rather than the microbiological status of
the ulcer °.

Various studies have recorded a large number of
different bacteria isolated from VLUs. Regardless of the
geographic location where the studies were conducted, the
predominant G- microorganisms found in leg ulcer infections
were P. aeruginosa and Escherichia coli, whereas S. aureus
was the leading G+ microorganism ® * %12 However, since
bacterial colonization of VLUs tends to be polymicrobial,
many other species of bacteria can be isolated from this type
of chronic wound. Nevertheless, it is important to note that
even extensive colonization of VLUs by various bacteria
does not always result in clinically evident infections. This
can likely be explained by the fact that many of the bacteria
isolated from these ulcers are part of the skin’s saprophytic
microflora. When these microorganisms colonize the wound,
they activate the body’s innate immunity mechanisms,
effectively preventing their overgrowth and the onset of
infection 1.

It is known that there are geographic and temporal
differences in the species of bacteria most commonly
isolated from VLUs and their antibiotic susceptibility.
Geographic differences are influenced by factors such as
local healthcare practices, hygiene conditions, climate, and
access to medical care. Temporal differences can be
caused by changes in medical protocols, the emergence of
antibiotic resistance, and the development of new
treatment methods. As a result, the types of bacteria most
frequently isolated from these wounds can vary
considerably between different regions and over various
time periods 2,
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In our study, we observed significant changes in the
frequency of occurrence of certain bacteria and their
susceptibility to antibiotics over time. We noted that over
20 years, there was a markedly higher prevalence of G-
bacteria in isolates from VLUs. P. aeruginosa, the most
prevalent in our samples from the beginning, accounted for
more than one-third of all isolated bacteria after 20 years.
The most common G+ bacterium, S. aureus, appeared
significantly less frequently in later periods. Sensitivity to
antibiotics has also changed significantly. We noted
resistance to older types of antibiotics and considerable
sensitivity to newer classes.

There is a concerningly rapid increase in bacterial
resistance to antibiotics, outpacing the development of new
antibiotics entering the market * 5, This trend poses a
significant threat to public health, as it limits the
effectiveness of current treatments. It is crucial to keep this
in mind when selecting and prescribing antibiotics.

Although there are numerous guidelines for treating
infections in VLUs and chronic wounds in general, there is
still no consensus on the methods for diagnosing and
implementing therapy. Most wound care practitioners
generally evaluate and manage bacterial infections in chronic
wounds by observing clinical signs and patient-reported
symptoms rather than depending exclusively on objective
measures . After an infection is diagnosed, two types of
antimicrobial treatments are available for infected VLUs:
systemic antibiotics and topical preparations 7.

Most guidelines recommend systemic antibiotics as the
first choice of therapy for infections, but only in cases with
clear signs of the infection. No evidence suggests that the

routine or preventive use of systemic antibiotics enhances
healing rates for non-infected VLUs ™ . Since this therapy
usually needs to begin immediately after determining the
infection of the ulcer and before the ulcer swab results are
available, the treatment often starts empirically with later
reevaluation and possible adjustment. Therefore, it is crucial
to have up-to-date local data on the predominant bacterial
flora and their antibiotic resistance.

The topical application of antibiotics in the treatment of
VLUs is generally not recommended 3. It leads to a
temporary reduction in bacterial counts and inflammation.
However, bacteria can survive in very high antibiotic
concentrations, leading to the development of multi-resistant
strains of microorganisms. Additionally, local antibiotic
therapy often results in contact sensitization & °, Therefore,
in the local treatment of an infection, we typically employ
adequate debridement and the application of antiseptics and
appropriate dressings.

Conclusion

Over the study period, there was a notable shift towards
Gram-negative bacterial dominance, particularly
Pseudomonas aeruginosa. Antibiotic resistance patterns also
evolved, with older antibiotics showing decreased efficacy
and newer classes demonstrating increased sensitivity.

This study highlights the importance of local
surveillance to guide effective treatment strategies in
managing venous leg ulcers, emphasizing the need for
updated knowledge on bacterial flora and antibiotic
resistance profiles.
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Abstract

Background/Aim. Thete is an association between brain
edema and inflammation that may occur in a stroke. The
aim of the study was to determine the relationship between
the C-reactive protein-albumin-lymphocyte (CALLY) index
and cerebral edema developed as a consequence in stroke
patients. Methods. The retrospective study included pa-
tients aged 18 years and above who presented to the
emergency department from January 2021 to December
2023 and were admitted to the neurology/intensive care
unit with a diagnosis of stroke. The following hematolog-
ical parameters were included in the research: the pan-
immune-inflammation value (PIV), systemic inflammatory
response index (SIRI), systemic immune-inflammation
index (SII), and the CALLY index. These parameters
were calculated from blood samples of patients taken dur-
ing admission, and neurosurgeons assessed the develop-
ment of cerebral edema and the need for decompression.
The parameters were compared between two groups of

Apstrakt

Uvod/Cilj. Postoji povezanost izmedu edema mozga i
zapaljenja koje se moze pojaviti u mozdanom udaru.
Cilj rada bio je da se utvrdi povezanost izmedu indeksa
C-reaktivni protein-albumin-limfociti (C-reactive protein-
albumin-lymphocyte — CALLY) 1 posledi¢nim edemom
mozga kod bolesnika sa mozdanim udarom. Metode.
Retrospektivnom studijom obuhvaceni su bolesnici
stari 18 ili vise godina, koji su se javili u hitnu pomoc¢
od januara 2021. do decembra 2023. godine i bili
primljeni na neurologiju/odeljenje intenzivne nege sa
dijagnozom mozdanog udara. U istrazivanje su bili
ukljuceni  sledeéi hematoloski  parametri:  zbirni
imunsko-zapaljenski koli¢nik  (pan-immune-inflammation
value — PIV), indeks sistemskog zapaljenskog odgovora

patients: the surgical group (SG), with patients in need of
decompression, and the nonsurgical group (NSG), with
patients who do not have such a need. Results. The
study included 274 patients in total, of which 189
(68.90%) were in NSG and 85 (31.10%) in SG. It was
found that the CALLY index was significantly higher in
patients in NSG than in patients in SG (16.47 vs. 0.79;
p < 0.001). SIRI and SII levels were significantly higher in
SG patients compared to NSG (p < 0.001 and p = 0.001,
respectively). PIV level was also significantly higher in SG
than in NSG (p < 0.001). At a cut-off value of 4.006, the
CALLY index had a sensitivity of 69.40% and a specificity
of 83.00%. Conclusion. The CALLY index is an easily
accessible and calculable marker, which can be used to
predict the need for decompression that may develop in
stroke patients.

Key words:
brain edema; c-reactive protein; hematologic tests;
stroke.

(systemic inflammatory response index — SIRI), sistemski
imunsko-zapaljenski indeks (systemic immune-inflammation
index — SII) i indeks CALLY. Ovi parametri izracunati
su iz uzoraka krvi bolesnika uzetih prilikom prijema, a
neurohirurzi su procenili razvoj cerebralnog edema i
potrebu za dekompresijom. Parametri su uporedivani
izmedu dve grupe bolesnika: onih kod kojih je
postojala potreba za dekompresijom, hirurska grupa
(surgical  group — SG) 1 onih bez takve potrebe,
nehirurska grupa (nonsurgical group — NSG). Rezultati.
Istrazivanjem je obuhvaceno ukupno 274 bolesnika, od
kojih je 189 (68,90%) bilo u NSG, a 85 (31,10%) u SG.
Utvrdeno je da je indeks CALLY bio znacajno visi kod
bolesnika NSG u odnosu na SG (16,47 vs. 0,79;
» < 0,001). Nivoi SIRI i SII bili su znacajno visi kod
bolesnika SG u odnosu na NSG (p < 0,001 i p = 0,001,
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redom). Nivo PIV bio je takode znacajno visi kod
bolesnika SG u odnosu na NSG (p < 0,001). Na cuz-off
vrednosti 4,06, utvrdena je senzitivnhost 69,40% i
specificnost  83,00% CALLY indeksa Zakljucak.
Indeks CALLY je lako dostupan marker koji je
jednostavno izracunati, kojim se moze predvideti

potreba za dekompresijom koja se moze razviti kod
bolesnika sa mozdanim udarom.

Kljucne reci:
mozak, edem; c-reaktivni protein; hematoloski testovi,
mozdani udar.

Introduction

A cerebrovascular accident is a disorder of blood ves-
sels in the brain. The main cause of this disorder is diffi-
culty in getting oxygen and nutrients as a result of the in-
terruption of blood flow to the brain . Symptoms of a cer-
ebrovascular accident can lead to admission to the emer-
gency department with different symptoms, such as numb-
ness or weakness in the face and body, imbalance or lack
of coordination, loss of vision, or blurred vision, depend-
ing on the location of the affected area in the brain and the
damage % 3. Treatment of a cerebrovascular event may re-
quire immediate intervention and is usually carried out in
an emergency department. The aim of the treatment is to
minimize damage to brain tissue, restore blood flow, and
prevent complications. There are a number of ways to do
this, including drugs, endovascular interventions, or sur-
gery 5.

Cerebral edema (CE) is a condition caused by the
build-up of excess fluid in the brain, which can put pressure
on brain tissue and disrupt normal brain function ¢. CE can
occur for many reasons, including brain trauma, infection,
tumor, or blockage in the brain vessels. Symptoms of CE
can include headache, dizziness, nausea, vomiting, visual
problems, behavioral changes, and even loss of conscious-
ness " & Treatment may vary depending on the cause of the
edema and may include medication, surgery, or other
treatments. CE can be a serious condition, and it is im-
portant to seek medical attention immediately °. This patho-
logical increase in intracerebral hemispheric volume can
lead to a mass effect with an increase in compartment pres-
sure, accelerating subfalcine and transtentorial herni-
ation °, This type of CE is responsible for the majority of
neurological impairment and carries a mortality of approx-
imately 80% without surgical decompression. If there is a
sudden deterioration in mental status, a malignant edema
clinic should be prioritized **.

Since cerebrovascular events damage brain tissue, an
inflammatory response can occur. Inflammation increases
the activity of immune cells in the brain to eliminate dam-
aged cells in brain tissue " 1. The effects of inflammation
resulting from a cerebrovascular event can include further
damage to brain tissue, the formation of edema, and dete-
rioration in brain function * 2. In addition, inflammation
following a cerebrovascular event may contribute to long-
term damage to brain blood vessels and an increased risk
of recurrent events. Studies have shown an association be-
tween CE and the inflammation that can occur after a
stroke 12 3, Recently, the relationship between malignan-
cy, gastrointestinal disease, and pneumonia and the C-

reactive protein (CRP)-albumin-lymphocyte (CALLY) in-
dex, calculated from albumin, lymphocyte, and CRP pa-
rameters, has been reported 416, Very few studies in the
literature investigate the relationship between CE, which
can develop in stroke patients, and the CALLY index.
Therefore, the aim of this study was to determine the rela-
tionship between the CALLY index and CE developed in
stroke patients.

Methods

Patients

This retrospective study included a total of 274 pa-
tients aged 18 and above who presented to the emergency
department of a tertiary teaching and research hospital from
January 2021 to December 2023 and were admitted to the
neurology department/intensive care unit with a diagnosis
of stroke. Stroke was diagnosed using physical examina-
tion, clinical and imaging techniques, and internationally
accepted guidelines.

The study was approved by the Ethics Committee of
the Antalya Training and Research Hospital (from March
21, 2024).

Exclusion criteria included the following patients:
those transferred to another hospital for neurological fol-
low-up and treatment, those with chronic malnutrition, au-
toimmune, hematological, and renal diseases that could af-
fect the CALLY index, those with additional pathology that
could cause CE, then, patients with malignancy, patients
using steroids and the like, and patients who did not accept
medical treatment. They were defined as patients who did
not accept medical treatment.

Laboratory and clinical data

Demographic data and laboratory parameters were
collected from patients diagnosed with stroke who met the
inclusion criteria for the study. The parameters were calcu-
lated from the blood drawn from the patients on admission,
and neurosurgeons determined the development of CE and
the need for decompression in patients under 70 years of
age with a large middle cerebral artery infarct in the non-
dominant hemisphere and in other patients within the first
48 hrs. Indication for surgery was based on criteria such as
the shift of midline structures on tomography, and relevant
parameters were compared between patients with and with-
out the need for decompression.

According to the need for decompression, all patients
were divided into two groups: surgical group (SG) with
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85 patients and nonsurgical group (NSG) with 189 pa-
tients.

The pan-immune-inflammation value (PIV), one of
the hematological parameters, was calculated using the fol-
lowing formula: neutrophil count (10%L) x platelet
count (10%L) x monocyte count (10%L)/lymphocyte
count (10%L). The systemic inflammatory response in-
dex (SIRI), an inflammatory marker that has been increas-
ingly used in recent years, is calculated using the formula:
neutrophil ~ count  (10%L) x  monocyte  count
(10%/L)/lymphocyte count (10%L). The systemic immune-
inflammation index (SI1) was calculated using the formula:
neutrophil  count (10%L) x  platelet count  (10%L)
/lymphocyte count (10%L). The CALLY index was calcu-
lated using the formula: albumin value (g/dL) x lymphocyte
count (/uL)/CRP value (mg/dL) x 10% Parameters were
compared between patients in these two groups.

Statistical analysis

For statistical analysis of the data in our study, the
SPSS 25.0 was used. In the analysis of demographic and
laboratory data of patients who underwent decompression,
frequency for categori-cal data is expressed with numbers
(percentages). For the analysis of continuous variables, the
mean * standard deviation (SD) was used, while for cate-
gorical data, Pearson Chi-square and Fisher’s exact test
were used. The Student t-test and Mann-Whitney U test
showed the effects of hematological parameters on the need
for decompression. Receiver operating characteris-
tic (ROC) curve analysis was used to determine the optimal
values of these markers for the need for decompression.

Table 1

The value of p < 0.05 was considered statistically signifi-
cant.

Results

A total of 274 patients who met the inclusion criteria
were included in our study, of which 189 (68.90%) were in
NSG and 85 (31.10%) in SG. When both groups were com-
pared in terms of gender, the percentage of females was
higher in SG than in NSG (44.70 vs. 31.20; p = 0.022).
Hemoglobin and albumin levels were significantly higher
in NSG patients compared to SG patients. Mean neutrophil
count, monocyte count, and CRP levels were significantly
higher in SG patients compared to NSG patients. A com-
parison of demographics and laboratory values between
groups is shown in Table 1.

The CALLY index, one of the parameters obtained
from the combination of blood parameters, was significant-
ly higher in NSG patients than in SG (16.47 vs. 0.79;
p <0.001). SIRI and SlI levels were significantly higher in
patients in SG than in NSG (p < 0.001 and p = 0.001, re-
spectively). PIV level was also significantly higher in SG
patients than in NSG (p < 0.001). The values obtained from
the combination of hemogram parameters are compared in
Table 1. These values were calculated by drawing ROC
curves to determine the need for decompression in stroke
patients (Figure 1).

The effectiveness of the CALLY index, SIRI, SllI, and
PIV parameters in predicting the need for decompression
was statistically significant. At a cut-off value of 4.06, the
CALLY index had a sensitivity of 69.40% and a specificity
of 83.00% (Table 2).

Demographic and laboratory findings for examined patients with acute ischemic stroke

Parameters Non-Surgery Group Surgery Group p-value
(n=189) (n=185)
Female 59 (31.20) 38 (44.70) 0.022
Age, years 64.05+13.91 60.25 + 18.01 0.092
White blood cells 8.00 +2.57 12.30 £+ 6.52 <0.001
Hemoglobin 12.94 +1.65 11.38 £2.55 <0.001
Platelets 238.91 £ 80.17 240.21 £99.34 0.167
Neutrophils 489+221 9.94 +£6.49 <0.001
Lymphocytes 217+0.77 1.44 £0.92 0.498
Monocytes 0.68 £0.22 0.77 £0.47 <0.001
CRP 4.0 (6.93) 41.60 (111.68) <0.001
Albumin 36.78 £ 6.45 30.12£7.43 0.006
CALLY 16.47 (28.59) 0.79 (9.39) <0.001
Sll 499.35 (327.40) 1,645.75 (2,120.34) 0.001
SIRI 1.39 (1.17) 4.73 (8.89) <0.001
PIV 320.96 (315.21) 955.44 (2,029.67) <0.001
CRP - C-reactive protein; CALLY - CRP-albumin-lymphocyte; SII - systemic
immune-inflammation; — systemic  response inflammatory  index;

PIV - pan-immune-inflammation value.
All values are given as mean + standard deviation or median (interquartile range), except
for Female parameter, which is expressed as number (percentage).
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Fig. 1 — Receiver operating characteristic (ROC) curve analysis — C-reactive protein
albumin-lymphocyte (CALLY) index of acute ischemic stroke patients
predict cerebral edema.
Table 2
Receiver operating characteristic curves for hematologic parameters
Parameters AUC p-value Cut-off Sensitivity (%) Specificity (%)
CALLY 0.795 0.001 4.06 69.40 83.00
Sl 0.824 0.001 956.38 67.10 89.90
SIRI 0.775 0.001 2.96 63.50 88.40
PIV 0.765 0.001 709.68 57.60 89.40

AUC - area under the curve.

For other abbreviations, see Table 1.

Discussion

Although CE occurs approximately two to five days af-
ter stroke, the biological process that causes CE begins with-
in hours of stroke onset 1’. A combination of cytotoxic, ionic,
and vasogenic edema contributes to increased brain volume
and can lead to increased pressure in this region 8. Studies
have shown that CE is associated with stroke size, National
Institutes of Health Stroke Scale (NIHSS) score, and admis-
sion glucose levels with poor prognosis 8. Studies have
shown the prognostic efficacy of lymphocyte count as an in-
dicator of immune competence, especially in patients with
malignancies 2716, Acute phase reactants such as CRP and
albumin are also used effectively in many diseases, especial-
ly in malignancy patients °. In our study, we investigated the
relationship between the CALLY index and CE, which can
develop in stroke patients.

The CALLY index was first shown to be prognostic in
patients with malignancies and has been used effectively in
the diagnosis and prognosis of many bowel diseases. In a
study of oral cancer, preoperative CALLY was reported to be

a simple and inexpensive prognostic marker 2. Similarly, in
another study on colorectal malignancies, the CALLY index
appeared as an independently associated prognostic mark-
er 5, In a study of hepatocellular carcinoma patients with
hepatitis C infection, the prognostic efficacy of the CALLY
index was demonstrated at the optimal value of 5 . A study
by Yang et al. > demonstrated the long-term prognostic effi-
cacy after surgery in 1,260 colorectal cancer patients and the
importance of early assessment of the immuno-inflammatory
response. In a study of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infected patients, the CALLY
index was reported to predict in-hospital mortality with a
sensitivity of 76.15% and a specificity of 62.50% %, Another
study demonstrated the utility of a high CALLY index, with
an optimal cut-off value of 3.0, as a new prognostic bi-
omarker and reported its effectiveness in patients suitable for
postoperative adjuvant treatment with poor prognosis °. Re-
cently, while conducting a study concerning the CALLY in-
dex, we found in the literature that the CALLY index can be
considered an easily applicable indicator for the mortality of
glioblastoma patients 22, In a study by Gurbiizer and To-
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zoglu 2, it was found that new inflammatory, immunonutri-
tive, and cardiovascular biomarkers SllI, SIRI, atherogenic
index of plasma (AIP), and CALLY index could be promis-
ing clinical tools for evaluating the severity, potential com-
plications, and treatment response of alcohol use disorder. In
a study by Fukushima et al. 24, the preoperative CALLY in-
dex < 2 was independently associated with a poor prognosis
for patients after gastrectomy for gastric cancer. In our study,
we found that the CALLY index could indicate the need for
decompression with high sensitivity and specificity (69.40%
and 83.00%), with the optimal value for the CALLY index
being 4.06.

Limitations of the study

Our study has some limitations. First of all, this is a ret-
rospective, single-center study. It is known that the parame-
ters and the inflammatory process used for the CALLY index
represent a dynamic situation, and the inability to follow the
process and the changes in these parameters during the fol-
low-up of these patients is an important limitation. In addi-
tion, the inability to compare inflammatory parameters such

as CRP, interleukins (e.g., tumor necrosis factor), or white
blood cells is another limitation. Although parameters such
as the inflammation-related CALLY index are asso-ciated
with many diseases, it may not be correct to make a surgical
decision and associate mortality entirely with this parameter,
representing yet another limitation. Finally, the extent to
which the parameters are useful for the clinical fol-low-up of
the disease is also a limitation, including the fact that the dis-
ease onset time cannot be clearly determined. A prospective
multicenter study is needed so that the data in our study can
be analyzed.

Conclusion

Based on the results of our study, the C-reactive pro-
tein-albumin-lymphocyte index is an easily accessible and
calculable marker that can predict the need for decompres-
sion in stroke patients.
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Abstract

Background/Aim. One of the postoperative complications
of phacoemulsification is the formation of fluid-filled
microvacuoles inside the implanted intraocular lens (IOL). This
condition is known as ‘glistening’. The aim of this study was to
determine the incidence of glistening formation after the
implantation of three different acrylic IOLs during the two-year
follow-up period. Methods. Cataract surgery was performed in
93 patients (93 eyes) with developed senile cataracts. According
to the implanted IOL, patients wete equally divided into three
groups: group with single-piece hydrophilic (SPHphil) acrylic
IOL, group with single-piece hydrophobic (SPHphob) acrylic
IOL, and group with three-piece hydrophobic (TPHphob)
acrylic IOL. The presence of glistening was measured five
times: 1, 6, 12, 18, and 24 months after phacoemulsification.
Results. Statistically significantly lower glistening incidence was
recorded in the SPHphil group compared to the SPHphob and
TPHphob group, six months after phacoemulsification
(p <0.05). That difference was even higher one year after the
cataract surgery (p < 0.01) and remained at that level until the
end of the study. During the whole follow-up period, no
statistically ~ significant  difference was recorded among
SPHphob and TPHphob groups (p > 0.05). Conclusion. The
presence of glistening was recorded in all groups. Our results
strongly suggest that the progression of glistening was the
most pronounced in the first postoperative year. However, a
very low glistening incidence associated with SPHphil 10L
could be particulatly beneficial in patients expected to develop
increased postoperative inflammation.

Key words:
cataract; lenses, intraocular; ophthalmologic surgical
procedures; phacoemulsification.

Apstrakt

Uvod/Cilj. Jedna od postoperativnih komplikacija
fakoemulzifikacije je formiranje mikrovakuola ispunjenih
te¢nos§¢u unutar implantiranog intraokularnog sociva (IS).
Ovo stanje poznato je kao ghstening. Cilj rada bio je da se
utvrdi incidencija stvaranja glistening-a posle implantacije
tri razlicita akrilna IS tokom dve godine praéenja.
Metode. Operacija katarakte izvrsena je kod 93 bolesnika
(93 oka) sa razvijenom formom senilne katarakte. Prema
implantiranom IS, bolesnici su podeljeni u tri jednake
grupe: grupu sa jednodelnim hidrofilnim (JDHIil)
akrilnim IS, grupu sa jednodelnim hidrofobnim (JDHfob)
akrilnim IS i grupu sa trodelnim hidrofobnim (TDHfob)
akrilnim IS. Prisustvo glistening-a mereno je pet puta: 1, 6,
12, 18 i 24 meseca nakon fakoemulzifikacije. Rezultati.
Statisticki znacajno niza incidencija glistening-a zabelezena
je u grupi JDHfil, u poredenju sa bolesnicima grupe
JDHfob i TDHfob, sest meseci posle fakoemulzifikacije
(p < 0,05). Ta razlika bila je jo$ veéa godinu dana posle
operacije katarakte (p < 0,01) i ostala je na tom nivou do
kraja studije. Tokom Ccitavog perioda pracenja nije
zabeleZzena statisticki znacajna razlika medu grupama
JDHfob i TDHfob (p > 0,05). Zakljucak. Prisustvo
glistening-a zabelezeno je u svim grupama. Nasi rezultati
snazno sugeriSu da je progresija  glistening-a  bila
najizrazenija u prvoj postoperativnoj godini. Medutim,
veoma niska incidencija glistening-a povezana JDHfil IS
moze biti posebno korisna kod bolesnika kod kojih se
ocekuje razvoj povecane postoperativne inflamacije.

Kljucne redi:
katarakta; soCiva, intraokularna; hirurgija,
oftalmoloska, procedure; fakoemulzifikacija.
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Introduction

Cataract surgery (CS) is the most commonly performed
surgery worldwide * 2. Phacoemulsification has represented a
standard technique for CS in the last few decades * 4. It is
known that this technique decreased the intraoperative and
postoperative complications rate compared to previously
used intracapsular and extracapsular cataract extraction °.
Moreover, phacoemulsification provides far better recovery
of the postoperative visual function & 7. However, this proce-
dure also has some limitations and possible complications.
One of the complications is the formation of fluid-filled mi-
crovacuoles inside the implanted intraocular lens (IOL). This
condition is known as “glistening’ . Glistening occurs in the
postoperative period (POP) and can cause light scattering as
well as decreased visual acuity (VA) and glare by changing
the refractive index between IOL and aqueous humor. These
symptoms can cause dissatisfaction and even fear in patients
in the POP, especially if the patients know that the CS was
performed without complications °. The high frequency of
uneventful phacoemulsification, along with increased life
expectancy of patients, the increased number of lens surger-
ies performed on younger patients, and the existence of nu-
merous ocular comorbidities are factors that support the de-
velopment of glistening in the POP °, Knowing that the only
way to treat developed glistening is the IOL exchange gives
this condition even more importance.

Glistening was mentioned for the first time in 1984
after the implantation of polymethyl methacrylate (PMMA)
I0L %, So far, many studies have confirmed the presence of
glistening in all materials used in the production of IOLs,
including PMMA, silicone, hydrogel, and hydrophobic and
hydrophilic acrylate ® 12,

According to their chemical structure, 10Ls are
polymers. During polymerization, small interspaces occur
where the monomers are not ideally bound. Because of this,
different parts characterized by higher and lower density are
created inside the 10L. The water diffuses within the IOL
and tends to accumulate precisely in the parts with lower
density, such as in the cavities in which the monomers are
not ideally bound to each other. These hollow spaces filled
with fluid are clinically manifested as glistening **
(Figure 1). The degree of water absorption depends on the
IOL material and temperature % When the IOL is
surrounded by warm water, glistening does not form. Due to
the drop in temperature, there is a supersaturation of the
water inside the polymer and the glistening is formed 5. In
addition to the influence of the IOL material, more frequent
glistening development was found in patients with glaucoma,
uveitis, and I0OLs of higher diopter strength . Moreover,
patients with a longer POP, as well as those who underwent
combined cataract and glaucoma surgery, i.e.,
phacotrabeculectomy, had a higher incidence of glistening
formation *7.

Glistening can be diagnosed during a detailed patient
examination with a biomicroscope. Due to the change in the
IOL optical property, a small percentage of light is reflected
towards the biomicroscope, which enables the visualization

of glistening 8. The diameter of the clinically visible vacuole
averages from 1 to 20 um. Miyata et al. '° graded glistening
in the following way: grade 0 — no glistening; grade | — 50
vacuoles/mm?; grade 1l — 51-100 vacuoles/mm?; grade 11l —
100-200 vacuoles/mm?,

Fig. 1 — Biomicroscope image of implanted acrylic
intraocular lens with developed glistening.

It is well-known that phacoemulsification leads to the
occurrence of postoperative inflammation due to blood-
aqueous barrier breakdown 2 Long-term usage of
antiglaucoma eye drops and the presence of uveitis or
diabetes mellitus also contribute to intraocular inflammation,
and thus the development of glistening. Current approaches
in glistening reduction refer to the choice of an adequate
surgical technique and IOL type, as well as the treatment of
ocular comorbidities, in order to decrease postoperative
inflammation 20-22,

The aim of this study was to determine the incidence of
glistening formation after the implantation of three different
acrylic 10Ls during the two-year follow-up period.

Methods

The study was conducted at the Clinic for
Ophthalmology of the University Clinical Center
Kragujevac. It was designed as a prospective, randomized
clinical study that lasted two years. The study was carried
out according to the Declaration of Helsinki and approved by
the Ethics Committee of the University Clinical Center
Kragujevac (No. 01/17/1829, from May 25, 2017). Initially,
all the patients gave their written consent to participate in the
study. The research included 93 patients with senile
cataracts. All the patients were operated on by one
experienced surgeon using the same surgical technique and
followed for 24 months after the phacoemulsification. A
complete ophthalmological examination was performed one
day before the surgery, on the first postoperative day, and 1,
6, 12, 18, and 24 months after the phacoemulsification. It
included the measurement of VA and intraocular pressure,
biomicroscope examination, keratometry, ophthalmoscopy,
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ocular ultrasonography, and ultrasound biometry. The
development of glistening was measured five times: 1, 6, 12,
18, and 24 months after CS. In this study, we applied the
glistening gradation that Miyata et al. ¥ performed using
high-resolution images made at the biomicroscope.

The study included participants of both sexes, older
than 65 years, with a confirmed diagnosis of senile cataract.
Patients with presenile, traumatic, complicated, iatrogenic,
congenital, and all other types of cataracts were excluded
from the study. Those with a history of previous intraocular
surgery and eye injuries or patients with corneal diseases,
glaucoma, strabismus, uveitis, and retinal diseases could not
participate in the study. Patients with complications during
and after phacomemulsification, as well as those patients suf-
fering from systemic autoimmune diseases, were excluded.
Therefore, only patients with developed senile cataracts,
without any underlying ocular condition, scheduled to be op-
erated on by one surgeon using the same surgical technique
were included in the study. Depending on the type of IOL
which was going to be implanted during CS, the 93 patients
(i.e., 93 eyes) were equally randomized into three groups:
first group — single-piece hydrophilic acrylic IOL (SPHphil)
(Eyecryl plus 600, Biotech visioncare, Luzern, Switzerland);
second group - single-piece hydrophobic acrylic 10L
(SPHphob) (AcrySof SA60AT, Alcon-Couvreur NV, Puurs,
Belgium); third group — three-piece hydrophobic acrylic 10L
(TPHphob) (AcrySof MAB0AC, Alcon-Couvreur NV, Puurs,
Belgium).

These IOLs were chosen because the Clinic for
Ophthalmology, where the study was conducted, is part of
the University Clinical Center, which belongs to the Public
Health System and possesses exactly these three types of
I0Ls implanted in all patients who underwent CS.

All the surgeries were performed under local anesthe-
sia, using topical tetracaine. Adequate mydriasis was
achieved preoperatively using topical phenylephrine and
tropicamide (2.5% phenylephrine, 0.5% tropicamide, Phar-
macy “Zaje€ar”, Zajecar, Serbia). The Phaco machine used
in all surgeries was Stellaris Elite™ (Bausch & Lomb). The
skin of the eyelids and periorbites was cleansed with a 10%
solution of povidone-iodide, and the conjunctival fornix was
washed with a 5% solution of povidone-iodide. After placing
blepharostat and self-adhesive sterile compress, CS was
started by creating two lateral paracentesis 1.5 mm wide at 2
and 10 o’clock. If necessary, trypan blue (0.06% ophthalmic
solution 1 mL, Sidapharm, Thessaloniki, Greece) was used
for better visualization of the anterior lens capsule. A cohe-
sive viscoelastic (Bio-Hyalur plus, Biotech visioncare) was
injected into the anterior chamber, and a “clear cornea” inci-
sion 2.75 mm wide was made at 12 o’clock. Continuous cap-
sulorhexis, hydrodissection, and nucleus rotation followed.
The lens phacofragmentation technique was “divide and
conquer”, after which the lens fragments were aspirated. As-
piration of the remaining epicortex and polishing of the pos-
terior lens capsule were performed using bimanual irrigation
and aspiration. The anterior chamber and capsular bag were
filled with cohesive hyaluronate and IOL was implanted in
the capsular bag. Viscoelastic was aspirated from the anterior
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chamber of the eye and the capsular bag. A diluted solution
of cefuroxime (Nilacef®, Hemofarm AD, Vrsac, Serbia;
1 mg/0.1 mL of balanced saline) was injected into the anteri-
or chamber. Corneal incision wounds were hydrated. Postop-
eratively, topical dexamethasone-tobramycin (Tobradex®,
Alcon-Couvreur NV, Puurs, Belgium) was administrated six
times a day for one week, then four times a day for another
three weeks, and nepafenac (Nevanac®, Alcon-Couvreur NV,
Puurs, Belgium) was administrated four times a day for two
weeks.

In the follow-up period, the influence of the patient’s
sex and age was also analyzed due to their possible effect on
glistening formation. Therefore, each group was further
divided into patients aged 65 to 75 and patients over 76, as
well as male and female patients. The presence of clinical
signs of glistening in the form of glare was also analyzed in
the study.

Statistical analysis

SPSS Statistics 24.0 (IBM Corp., Armonk, NY, USA)
was used in statistical analysis. The significance at different
time intervals during the research was tested with the
Student’s t-test or by the Wilcoxon equivalence test in cases
where the distribution was not normal. The incidence of
glistening grades according to the IOL type was done using
the Chi-Square test (¥?) test and ANOVA (p < 0.05 value
was accepted as statistically significant).

Results

The study included 93 patients (i.e., 93 eyes) equally
divided into three groups (n = 31 each) according to the type
of implanted IOL. In the first postoperative month, one
patient from the third group died, so the total number of the
followed participants was 92. Of that number, 48 (52.2%)
patients were male and 44 (47.8%) were female. No
statistically significant differences between the sexes were
noticed in all groups (x®=0.17, df = 1, p > 0.05).

Demographic characteristics of patients are shown in
Table 1. The mean age of the patients was 73.5 + 5.95 years
(range 65-87). No statistically significant difference was ob-
served in the mean age of the patients among the groups
(F=0.26,df =2, p>0.05).

During the study glistening was noticed in 43 patients
(46.7%). Of that number, 20 (21.7%) patients were male and
23 (25%) female. No statistically significant differences be-
tween the sexes were recorded in glistening formation
(p > 0.05).

One month after the surgery, 94.6% of patients had glis-
tening grade 0, while only 5.4% had glistening grade I. Dur-
ing the first postoperative year, a statistically significant dif-
ference was noticed in every following visit compared to the
previous one (p < 0.05). From that moment until the end of
the research, no statistically significant glistening progres-
sion was observed (p > 0.05) (Table 2).

Two years after phacoemulsification, glistening was not
recorded in 53.3% of patients (grade 0), while 18.5% of
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Table 1
Demographic characteristics of patients with senile cataracts according
to the type of implanted acrylic intraocular lens
Parameter Groups a
SPHphil (n=31)  SPHphob (n=31)  TPHphob (n = 30) P
Sex
male 14 17 17
female 17 14 13 > 0.05
Age, years
mean + SD 72,94 +6.12 7342 +5.39 74.03 +6.44 >005
min—max 65-86 65-85 65-87 '
SPHphil — single-piece hydrophilic; SPHphob — single-piece hydrophobic; TPHphob — three-
piece hydrophobic; SD - standard deviation; min — minimum; max — maximum.
2ANOVA.
Table 2
Progression of glistening in patients with senile cataracts during the follow-up period
Time after the cataract surgery 0 IGllstenmg graciltla i P?
1 month 87 (94.6) 5 (5.4) 0(0) 0(0)
6 months 60 (65.2) 18 (19.6) 10 (10.9) 4 (4.3) < 0.05*
12 months 49 (53.3) 18 (19.6) 15 (16.3) 10 (10.9)
18 months 49 (53.3) 17 (18.5) 16 (17.4) 10 (10.9) > 0.05
24 months 49 (53.3) 17 (18.5) 16 (17.4) 10 (10.9) :

Values are given as numbers (percentages) of patients.

*statistically significant during the first 12 months; # Chi-Square test.

100%

80%

60%

40%

20%

0%
Grade |

Grade || Grade Il

Fig. 2 — Incidence of glistening grades at the end of the research .
Note: ! — two years after phacoemulsification.

patients had grade I, 17.4% had grade Il, and 10.9% had
grade 111 glistening (Figure 2).

Glistening expressed in grades according to the 10L
type during the follow-up period is presented in Table 3.

The analysis of glistening depending on the IOL type
one month after the CS showed no statistically significant
difference among the groups (p > 0.05) (Table 4).

Six months after phacoemulsification the lowest fre-
quency of glistening grades was recorded in the SPHphil
group. Intergroup analysis revealed the existence of a signif-
icant difference in glistening between the SPHphil and
SPHphob groups (2 = 45.45, df = 28, p <0.05), as well as be-

tween SPHphil and TPHphob groups (y? = 33.56, df = 29,
p < 0.05). The difference among the SPHphob and TPHphob
groups was not significant (> = 2.47, df = 6, p > 0.05).

One year after the CS, the difference was statistically
significant between SPHphil and SPHphob groups
(4*=55.74, df = 12, p < 0.01), as well as between SPHphil
and TPHphob groups (y 2 = 47.21, df = 28, p < 0.01). The dif-
ference between the groups with implanted hydrophobic 10Ls
was not statistically significant (y>= 4.54, df = 6, p > 0.05).

In the last two measurements, 18 and 24 months after
CS, the results have not changed significantly compared with
the results recorded on the 12th postoperative month. The
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Table 3
Glistening according to the acrylic intraocular lens (I0L) type during the follow-up period

Time after the CS/IOL type Glistening grade

0 | 1 Il
1 month
SPHphil 30 (96.8) 1(3.2) 0 (0) 0 (0)
SPHphob 29 (93.5) 2 (6.5) 0 (0) 0 (0)
TPHphob 28 (93.3) 2 (6.7) 0 (0) 0 (0)
6 months
SPHphil 22 (71.0) 6 (19.4) 3(9.6) 0(0)
SPHphob 19 (61.3) 6 (19.4) 4(12.8) 2 (6.5)
TPHphob 19 (63.3) 6 (20) 3(10.0) 2 (6.7)
12 months
SPHphil 20 (64.5) 6 (19.4) 3(9.6) 2 (6.5)
SPHphob 14 (45.2) 5 (16.1) 7 (22.6) 5 (16.1)
TPHphob 15 (50.0) 7(23.3) 5 (16.7) 3(10.0)
18 months
SPHphil 20 (64.5) 5(16.1) 4(12.9) 2 (6.5)
SPHphob 14 (45.2) 5(16.1) 7 (22.6) 5(16.1)
TPHphob 15 (50.0) 7 (23.3) 5(16.7) 3(10.0)
24 months
SPHphil 20 (64.5) 5 (16.1) 4 (12.9) 2 (6.5)
SPHphob 14 (45.2) 5 (16.1) 7 (22.6) 5 (16.1)
TPHphob 15 (50.0) 7 (23.3) 5 (16.7) 3 (10.0)

CS - cataract surgery. For other abbreviations, see Table 1.
Values are given as numbers (percentages) of patients.

Table 4
Statistical significance of glistening depending on the I0OL type and the time of measurement
Time after the CS SPHphil vs. SPHphob SPHphil vs. TPHphob SPHphob vs. TPHphob
1 month p > 0.05 p > 0.05 p > 0.05
6 months p < 0.05* p < 0.05* p > 0.05
12 months p <0.01** p <0.01** p <0.05
18 months p <0.01** p <0.01** p >0.05
24 months p <0.01** p <0.01** p >0.05

For abbreviations, see Tables 1 and 2. Chi-Square test.
*statistically significant; **highly statistically significant.

Table 5
Glistening depending on sex in each group during the follow-up period
. Months

IOL type/Glistening grade 1 5 12 18 21
SPHphil

0 14/16  9/13  8/12 8/12 8/12

I 0/1 3/3 3/3 312 32

1 0/0 211 211 212 2/2

11 0/0 0/0 11 11 11
SPHphob

0 16/13  10/9 717 717 717

I 171 412 32 312 32

I 0/0 212 4/3 4/3 4/3

" 0/0 171 32 312 32
TPHphob

0 16/12  11/8 9/6 9/6 9/6

| 11 4/2 4/3 4/3 4/3

1 0/0 1/2 3/2 32 3/2

11 0/0 1/1 1/1 1/2 1/2

For abbreviations, see Table 1. Values are given as numbers
of patients (males/females). Chi-Square test.

No statistically significant influence of patients’ sex was recorded
in glistening development in all groups (p > 0.05).

difference between the SPHphil group and the other two The glistening formation was also analyzed depending on
groups remained highly statistically significant (p < 0.01), the patient’s sex (Table 5) and age (Table 6). During all meas-
while no significant difference was measured between the hy-  urements, no statistically significant influence of the patient’s sex
drophobic groups (p > 0.05) (Table 4). and age was recorded in glistening development in all groups.
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Table 6
Glistening depending on patients’ age in each group during the follow-up period
_ 1 month 6 months 12 months 18 months 24 months
IOL type/Glistening grade o 75 76 g6 6575 7686 6575 7686 6575 76-86 6575 76-86

SPHphil

0 17 13 12 10 11 9 11 9 11 9

| 1 0 2 4 2 4 2 3 2 3

] 0 0 2 1 2 1 2 2 2 2

11 0 0 0 0 1 1 1 1 1 1
SPHphob

0 15 14 11 8 8 6 8 6 8 6

| 1 1 3 3 2 3 2 3 2 3

1 0 0 1 3 5 2 5 2 5 2

11 0 0 1 1 3 2 3 2 3 2
TPHphob

0 13 15 8 11 7 8 7 8 7 8

| 2 0 3 3 4 3 4 3 4 3

] 0 0 2 1 2 3 2 3 2 3

11 0 0 1 1 1 2 1 2 1 2

For abbreviations, see Table 1. Values are given as numbers of patients. Chi-Square test.
No statistically significant influence of patients’ age was recorded in glistening development in all groups (p > 0.05).
Note: Patients were classified into two age groups: 65-75 and 76-86 years of age.

100%
80%
60%
40%
20%
0% 4
Single-piece Single-piece Three-pizce
hydrophilic hydrophobic hydrophobic

B Glare ®No glare
Fig. 3 - The incidence of glare according to the intraocular lens type.

Clinical signs of glistening in the form of glare were
present in 9 (9.8%) patients. Four patients with glare were
in the SPHphob group, three in TPHphob, and two in the
SPHphil group. No significant difference in glare was
observed among the groups (> = 0.73, df = 2, p > 0.05)
(Figure 3). All patients who had glare belonged to
glistening grades Il and I11.

Discussion

Glistening is the formation of fluid-filled microvacuoles
inside 1OL. It is believed that the water content in the struc-
ture of the IOL is the most important predictive factor in
glistening development. Miyata et al. %° first examined the
mechanism of glistening formation. IOL was immersed in a
bottle of physiological saline in vitro at 50 °C. The polymers
from which 10Ls are made absorb water when they are in an
aqueous medium. The amount of liquid that IOL would ab-
sorb depended on the characteristics of the IOL material and

temperature. After spending 2 hrs at 50 ‘C, the I0L was im-
mersed in a bottle of saline at 35 °C. Due to temperature dif-
ference, water oversaturation within the 1OL followed, form-
ing the microvacuoles, i.e., glistening. This process simulat-
ed an accelerated pace of the glistening formation in vivo in
the eye. Although intraocular conditions are characterized by
very small temperature fluctuations, glistening can develop
even over a prolonged period of time. Kato et al. % demon-
strated that a temperature change of only 3 “C causes glisten-
ing formation. Due to the difference in the refractive index
between 10L and fluid-filled microvacuoles, light scattering
occurs, which can be clinically manifested more often by the
appearance of glare than by decreased contrast sensitivity or
VA 152 Glare can be the reason for patients’ dissatisfaction
after CS. Nowadays, phacoemulsification is performed more
often in younger patients. Hence, glare can affect the pa-
tient’s ability to work and lead to numerous problems in eve-
ryday life, such as reading, writing, walking, driving a car,
taking prescribed therapy, and many other activities. This
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way, glistening can affect the quality of vision and complete
quality of life in the POP 4 %,

In our study, the incidence of glistening was measured
depending on the type of implanted IOL, as well as the oc-
currence of glare. During the two-year period of the study,
the presence of glistening was noticed in 43 (46.7%) pa-
tients. Researchers are not unanimous about the incidence of
glistening, and its occurrence in previous studies varies
widely %-3, Examining the incidence of acrylic hydrophobic
I0Ls, Colin et al. * discovered glistening in 86.5% of pa-
tients. However, in a study published in 2018, Ton Van and
Tran * did not prove the presence of glistening during the
three years of follow-up after the implantation of the en-
Vista® MX60 I0L (Bausch & Lomb) on a sample of 245
eyes. It has been proven that IOL material has a great influ-
ence on glistening development. Although acrylic I0Ls have
primacy in CS today due to their optical and immunological
characteristics, Rgnbeck et al. * found a statistically signifi-
cantly higher incidence of glistening in these IOLs compared
to PMMA and silicone.

Our results indicate that glistening formation started in
the first postoperative month. In the following months, the
progression of glistening was observed, with a significant
difference until the 12th postoperative month, after which the
progression was almost interrupted. During the research, a
difference was noticed between IOLs made of hydrophilic
and hydrophobic acrylate. Eyecryl plus 600 IOL contains
26% of the fluid. This percentage is significantly higher
compared to hydrophobic acrylate 10Ls (the percentage of
liquid does not exceed 1%). Therefore, it is believed there
was a higher water absorption and consequent glistening
development in these IOLs. From the sixth postoperative
month to the end of the study, a statistically significantly
lower incidence of glistening was observed in the SPHphil
group compared to the hydrophobic groups. On the other
hand, the difference recorded between hydrophobic IOL
groups was not significant. That difference between 10OLs
made of the same material can be explained by the different
structures of monomers used in the production of these 1OLs.
During the polymerization of these monomers, cavities are
formed. These cavities, in which glistening will be formed
later, are different in morphology and quantity, depending on
the 10OL type. Many studies suggest that not only 10L
material but also manufacturing technique, IOL packaging,
IOL diopter, duration of the follow-up period, ocular disease,
and patient age have a huge impact on glistening formation.
Omar et al. * reported an in vitro study comparing glistening
development in AcrySof acrylic hydrophobic IOLs based on
AcryPack and Wagon Wheel packing systems. Glistening
was recorded in both IOL types. However, I0Ls packaged in
Wagon Wheel did not form glistening when they were kept
under constant temperature, while 10Ls based on AcryPack
displayed significantly more microvacuoles. 10L diopter can
also have an influence on glistening formation.

Some studies reported that less glistening was
developed in lower IOL diopters %% 27 |t can be explained
by the fact that IOL thickness is directly correlated with the
IOL diopter. Therefore, fluid has more space to accumulate
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in the thicker 10Ls presented in higher IOL diopters.
Researchers are quite unanimous in saying that glistening
increases with time and that its incidence depends on the
study duration 2%, Analyzing our results, after the intensive
formation of glistening in all groups during the first
postoperative year, a quite small degree of glistening
progression was noticed during the last 12 months. These
results are in contrast with the study by Wilkins and Olson 7,
which recorded the progression of glistening continuously
until the end of the third postoperative year. Interruption of
progression is thought to occur when all cavities in the IOL
polymer become filled with glistening. In our research, that
period was 12 months. From that moment until the end of the
study, glistening progression was seen in only one patient
with hydrophilic IOL. Glistening formation is associated
with different ocular comorbidities such as glaucoma,
uveitis, or retinal diseases. In these conditions, the degree of
intraocular inflammation and blood-aqueous barrier
breakdown is increased, which in the POP contributes to the
occurrence of glistening. Schweitzer et al. *® and Colin and
Orignac * separately showed the impact of glaucoma on the
increased incidence of glistening. In glaucoma patients, in
addition to the disease itself, various materials present in
antiglaucoma medications can affect the permeability of the
blood-aqueous barrier.

Glistening formation has decreased a lot in recent years
with the use of modern materials and technologies in the
production of IOLs. Nowadays, a large number of studies in
ophthalmology are based on the implantation of IOLs,
known as glistening-free 10Ls. These IOLs are characterized
by outstanding optical characteristics, with the absence of
glistening formation “* #*, They are made of new monomers
that bond significantly better during the polymerization
process, limiting the formation of spaces where liquid could
accumulate in the POP.

We examined the influence of sex and age on glistening
development. Statistical analysis did not determine the
influence of sex on the development of glistening in any
group. It is in accordance with numerous previous studies
where no gender dominance has been proven in the
development of glistening 1" 18 2, Furthermore, our results
did not show the influence of patients’ age on the
development of glistening. This can be explained by the fact
that only patients with senile cataracts, over 65 years of age,
without ocular comorbidities participated in our study. For
that reason, a relatively similar inflammatory response to CS
could be expected in all patients, and the development of
glistening depended on the type of 1OLs.

Our study had certain limitations, such as the number
of patients, the follow-up period of two years, the usage of
only three types of acrylate in the implanted intraocular
lens, the absence of ocular complications, and cataract
surgery performed only in people older than 65 years.
However, our results can represent an excellent starting
point for future research examining the development of
glistening in younger patients with ocular comorbidities
who will be implanted with an intraocular lens made of
more modern materials.
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Conclusion

In conclusion, we found the existence of glistening in
all types of tested acrylic intraocular lenses. Our study has
shown a huge impact of hydrophobic material on the
glistening formation. On the other hand, no effect of the
intraocular lens design was recorded on the glistening
development. Our results also pointed out that the
progression of glistening was the most intensive during the
first postoperative year. Knowing that there is still no
effective treatment for developed glistening, we believe that

the best treatment is prevention, and the main role in that
prevention is the selection of an adequate intraocular lens.

Acknowledgement

The study is part of a doctoral dissertation titled “The
influence of material and design of intraocular lens on the
posterior capsule opacification development in patients who
underwent cataract surgery by the phacoemulsification
method” defended at the Faculty of Medical Sciences,
University of Kragujevac, Serbia.

REFERENCES

1. Villegas EA, Manzanera S, Lago CM, Hervella 1, Sawides L, Artal
P. Effect of Crystalline Lens Aberrations on Adaptive Optics
Simulation of Intraocular Lenses. ] Refract Surg 2019; 35(2):
126-31.

2. Narayan A, Evans JR, O'Brart D, Bunce C, Gore DM, Day AC.
Laser-assisted cataract surgery versus standard ultrasound
phacoemulsification cataract surgery. Cochrane Database Syst
Rev 2023; 6(6): CD010735.

3. Ferndndez-Muiioz E, Chdvez-Romero Y, Rivero-Gomez; R, Aridjis R,
Gonzalez-Salinas R. Cumulative Dissipated Energy (CDE) in
Three Phaco-Fragmentation Techniques for Dense Cataract
Removal. Clin Ophthalmol 2023; 17: 2405-12.

4. Pirggova ES, Fabrikantov OL, Nikolashin S1. Femtolaset-assisted
phacoemulsification of intumescent cataract. Vestn Oftalmol
2022; 138(1): 13-22. (Russian)

5. Hu], Zhao C, Luo Y, Kong ], Shi W, Wang T. Real-time corneal
thickness changes during phacoemulsification cataract surgery.
Graefes Arch Clin Exp Ophthalmol 2023; 261(6): 1609—18.

6. Coppola M, Marchese A, Rabiolo A, Cicinelli MV, Knutsson KA.
Comparison of two popular nuclear disassembly techniques
for cataract surgeons in training: divide and conquer versus
stop and chop. Int Ophthalmol 2019; 39(9): 2097-102.

7. Nikose AS, Saha D, Laddba PM, Pati M. Surgically induced
astigmatism after phacoemulsification by temporal clear corne-
al and superior clear corneal approach: a comparison. Clin
Ophthalmol 2018; 12: 65-70.

8. Tripathy K, Sridhar U. Optical coherence tomography of intra-
ocular lens glistening. Indian ] Ophthalmol 2019; 67(1): 138-9.

9. Chassain C, Chamard C. Posterior capsule opacification, glisten-
ings and visual outcomes: 3 years after implantation of a new
hydrophobic IOL. ] Fr Ophtalmol 2018; 41(6): 513-20.
(French)

10. Ferndndez-Vigo ]I, Macarro-Merino A, De Monra-Ramos ||, Alva-
rez-Rodrignez 1., Burgos-Blasco B, Novo-Bujan ], et al. Comparative
study of the glistening between four intraocular lens models
assessed by OCT and deep learning. ] Cataract Refract Surg
2024; 50(1): 37-42.

11. Yildirim TM, Schickbardt SK, Wang Q, Friedmann E, Khoramnia R,
Auffarth GU. Quantitative evaluation of microvacuole for-
mation in five intraocular lens models made of different hy-
drophobic materials. PLoS One 2021; 16(4): €0250860.

12. Fernandez-Vigo JI, Serrano Gonzalez-Peramato MT, Nunila
Gomez-de-Liafio C, Sanchez-Guillén I, Fernandez-Vigo JA,
Macarro-Merino A. Glistening on intraocular lenses: A review.
Arch Soc Esp Oftalmol (Engl Ed) 2023; 98(9): 493-506.

13. Wang Q, Yildirim T, Schickbardt SK, Y.abnz G, Khoramnia R, Merz
PR, et al. Quantification of the In Vitro Predisposition to Glis-
tening Formation in One Manufacturer’s Acrylic Intraocular
Lenses Made in Different Decades. Ophthalmol Ther 2021;
10(1): 165-74.

14. Gupta PC, Balamnrugan R, Ram ]. Multimodal imaging of glis-
tening IOL. Saudi ] Ophthalmol 2018; 32(4): 358-9.

15. Xiang Y, Jin R, Zhang Y, Li K, Lin G, Song X, et al. Foldable
Glistening-Free Acrylic Intraocular Lens Biomaterials with
Dual-Side Heterogeneous Surface Modification for Postopera-
tive Endophthalmitis and Posterior Capsule Opacification
Prophylaxis. Biomacromolecules 2021; 22(8): 3510-21.

16. Kawai K. An evaluation of glistening and stability of intraocular
lens material manufactured by different methods. Eur ] Oph-
thalmol 2021; 31(2): 427-35.

17. Auflarth GU, Brézin A, Lignerenx F, Khoramnia R, Yildirim TM,
Kohnen T, et al. Randomized multicenter trial to assess posteri-
or capsule opacification and glistenings in two hydrophobic
acrylic intraocular lenses. Sci Rep 2023; 13(1): 2822.

18. Argay A, Vamosi P. The assessment of the impact of glistening
on visual performance in relation to tear film quality. PLoS
One 2020; 15(10): €0240440.

19. Miyata A, Uchida N, Nakajima K, Yaguchi S. Clinical and exper-
imental observation of glistening in acrylic intraocular lenses.
Jpn J Ophthalmol 2001; 45(6): 564—69.

20. Ortega-Prades G, Hervds Herndndis JM, Duch-Samper AM. Glisten-
ing on intraocular lens. Anterior segment optic coherence to-
mography image. Arch Soc Esp Oftalmol (Engl Ed) 2024;
99(6): 269.

21. Bhattacharjee H, Bbattacharjee K, Das D, Javeri H, Buragohain S.
Raman Spectroscopy of six explanted acrylic hydrophobic
foldable intraocular lenses with glistening. Indian ] Ophthal-
mol 2022; 70(8): 2872—6.

22. Kanclery P, Grzybowski A. Glistenings might be associated with
disability glare. Eur ] Ophthalmol 2022; 32(1): NP296.

23. Kato K, Nishida M, Yamane H, Nakamae K, Tagami Y, Tetsumoto
K. Glistening formation in an AcrySof lens initiated by spi-
nodal decomposition of the polymer network by temperature
change. | Cataract Refract Surg 2001; 27(9): 1493-8.

24. Blachnio K, Dusitiska A, Sgymonik ], Juzwiszyn ], Bestecka M,
Chabowski M. Quality of Life after Cataract Surgery. | Clin Med
2024; 13(17): 5209.

25. Grzybowski A, Markeviciute A, Zemaitiene R. A narrative review
of intraocular lens opacifications: update 2020. Ann Transl
Med 2020; 8(22): 1547.

26. Tandogan T, Auflarth GU, Son HS, Merz P, Choi CY, Khoramnia
R. In-vitro glistening formation in six different foldable hy-
drophobic intraocular lenses. BMC Ophthalmol 2021; 21(1):
126.

27. Mao Y, Lin H, Long Gu F, Wn MX, Wang Y. The molecular de-
sign of performance-enhanced intraocular lens composites.
Biomater Sci 2022; 10(6): 1515-22.

28. Stanojeic N, Hull CC, Mangieri E, Little N, O'Brart D. A new
software for automated counting of glistenings in intraocular
lenses zn vivo. Int ] Ophthalmol 2023; 16(8): 1237—42.

Todorovi¢ D, et al. Vojnosanit Pregl 2025; 82(1): 37—45.



Vol. 82, No. 1

VOJNOSANITETSKI PREGLED

Page 45

29.

30.

31

32.

33.

34.

35.

30.

Yildirim TM, Fang H, Schickbardt SK, Wang O, Merz PR, Auffarth
GU. Glistening formation in a new hydrophobic acrylic intra-
ocular lens. BMC Ophthalmol 2020; 20: 186.

Borghesi S, Coleiago S, Zeri F, Scialdone A, Tavazzi S. In vitro glis-
tening formation in IOLs: automated method for assessing the
volumetric density and depth distribution of microvacuoles. ]
Cataract Refract Surg 2020; 46(8): 1178-83.

Khoramnia R, Yildirim TM, Yabuz G, Mayer CS, Anffarth GU.
Opacification of intraocular lenses: laboratory and clinical
findings. Ophthalmologe 2021; 118(7): 633—42. (German)

Colin ], Prand D, Touboul D, Schweitzer C. Incidence of glisten-
ings with the latest generation of yellow-tinted hydrophobic
acrylic intraocular lenses. J Cataract Refract Surg 2012; 38(7):
1140-0.

Ton Van C, Tran THC. Incidence of postetior capsular opacifi-
cation requiring Nd:YAG capsulotomy after cataract surgery
and implantation of enVista® MX60 IOL. J Fr Ophtalmol
2018; 41(10): 899-903.

Ronbeck M, Bebndig A, Tanbe M, Koivula A, Kugelberg M. Com-
parison of glistenings in intraocular lenses with three different
materials: 12-year follow-up. Acta Ophthalmol 2013; 91(1):
66-70.

Omar O, Pirayesh A, Mamalis N, Olson R]. In vitro analysis of
ActySof intraocular lens glistenings in AcryPak and Wagon
Wheel packaging. ] Cataract Refract Surg 1998; 24(1): 107-13.
Yabuz G, Knebel D, Auffarth GU, Fang H, van den Berg 1], Yild-
irim TM, et al. Glistening Formation and Light Scattering in Six

Todorovi¢ D, et al. Vojnosanit Pregl 2025; 82(1): 37—45.

37.

38.

40.

41.

Hydrophobic-Acrylic Intraocular Lenses. Am ] Ophthalmol
2018; 196: 112-20.

Witkins E, Olson R]. Glistenings with long-term follow-up of
the Surgidev B20/20 polymethylmethacrylate intraocular lens.
Am ] Ophthalmol 2001; 132(5): 783-5.

Schweitzer C, Orignac 1, Prand D, Chatoux O, Colin . Glistening in
glaucomatous eyes: visual performances and risk factors. Acta
Ophthalmol 2014; 92(6): 529-34.

. Colin ], Orignac I. Glistenings on intraocular lenses in healthy

eyes: effects and association. J Refract Surg 2011; 27(12): 869—
75.

Khoramnia R, Nanjokaitis I, Baur 1D, Hassel O, Henningsen NN,
Reitemeyer E, et al. Functional Outcomes After Refractive Lens
Exchange With Implantation of a Glistening-Free Diffractive
Trifocal Intraocular Lens. Am ] Ophthalmol 2024; 268: 296—
305.

Packer M, Williams I, Feinerman G, Hope RS. Prospective multi-
center clinical trial to evaluate the safety and effectiveness of a
new glistening-free one-piece acrylic toric intraocular lens. Clin
Ophthalmol 2018; 12: 1031-9.

Received on December 8, 2023
Revised on September 21, 2024
Revised on October 21, 2024
Accepted on October 31, 2024
Online First December 2024



Page 46

VOJNOSANITETSKI PREGLED

Vojnosanit Pregl 2025; 82(1): 46-53.

CASE REPORTS
(CC BY-SA) 28

TETg
! .\A.

UDC: 616-006.81-085:615.065
DOI: https://doi.org/10.2298/VVSP240726080D

Sarcoidosis-like reaction induced by immune checkpoint inhibitors in
patients with advanced melanoma: a report of two cases and a brief

review of the literature
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Abstract

Introduction. Immunotherapy is associated with a wide
range of adverse events. A drug-induced sarcoidosis-like
reaction is a systemic granulomatous reaction that is no
different from sarcoidosis and occurs in a certain temporal
relationship with the initiation of the drug. Case report.
The first presented patient was a 61-year-old male with
stage I1IC BRAF-positive melanoma treated with adjuvant
nivolumab therapy. After four cycles of therapy, enlarged
mediastinal lymph nodes were confirmed using computed
tomography. Bronchoscopy with bronchoalveolar lavage
and transbronchial biopsy showed chronic granulomatous
inflammation. After 12 cycles, grouped brownish-red
papules and plaques covered with whitish scales were
observed in the skin of both knees, and a histopathology
finding indicated a sarcoidosis-like reaction. He was
treated with oral prednisone, 60 mg daily in decreasing
doses, and after 16 months, the enlarged mediastinal
lymph nodes and skin lesions disappeared completely. The
second presented patient was a 45-year-old male with stage

Apstrakt

Uvod. Imunoterapija je povezana sa Sirokim spektrom
nezeljenih dogadaja. Reakcija slicna sarkoidozi, izazvana
lekom, je sistemska granulomatozna reakcija koja se ne
razlikuje od sarkoidoze 1 vremenski je povezana sa
uzimanjem leka kojim je izazvana. Prikaz bolesnika. Prvi
prikazani bolesnik bio je muskarac star 61 godinu sa BRAF
pozitivnim  melanomom u IIIC  stadijumu, lecen
adjuvantnom terapijom nivolumabom. Posle cetiri ciklusa
terapije, primenom kompjuterizovane tomografije utvrdeni
su uvecani medijastinalni limfni ¢vorovi. Bronhoskopijom

IIIC BRAF-positive melanoma treated with adjuvant
pembrolizumab therapy. After four cycles, enlarged
mediastinal lymph nodes were observed. Bronchoscopy
with bronchoalveolar lavage revealed granulomatous
inflammation, and transbronchial biopsy confirmed
sarcoidosis. Therapy with oral prednisone 40 mg daily in
decreasing doses was performed in the next three months,
and immunotherapy was continued. The enlarged
mediastinal lymph nodes resolved after completion of
adjuvant therapy. Conclusion. In most cases, a diagnosis
of a sarcoidosis-like reaction requires a biopsy of the
suspected lesions. It is not usually necessary to stop
immunotherapy, but sometimes standard corticosteroid
therapy is indicated. An interdisciplinary approach is
important to distinguish true disease progression from
adverse drug reaction.

Key words:

biopsy; diagnosis, differential; disease progression;
drug-related side effects and adverse reactions;
melanomay; sarcoidosis.

sa  bronhoalveolarnom lavazom i transbronhijalnom
biopsijom videna je hroni¢na granulomatozna inflamacija.
Posle 12 ciklusa, na kozi oba kolena uocene su braonkasto-
crvene papule i plakovi prekriveni belicastim ljuspama, a
histopatoloskim nalazom utvrdena je reakcija slicna
sarkoidozi. Lecen je prednizonom oralno, 60 mg dnevno u
opadaju¢im dozama i posle 16 meseci je doslo do
kompletnog nestanka uvecanih medijastinalnih limfnih
¢vorova 1 promena na kozi. Drugi prikazani bolesnik bio je
muskarac star 45 godina sa BRAF pozitivnim melanomom
u IIC  stadijumu, lecen adjuvantnom terapijom
pembrolizumabom. Posle Cetiri ciklusa, uoceno je uvecanje
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medijastinalnih  limfnih ~ ¢vorova. Bronhoskopijom sa
bronhoalveolarnom lavazom otkriveno je granulomatozno
zapaljenje, a transbronhijalnom biopsijom potvrdena je
sarkoidoza. Terapija prednizonom oralno 40 mg dnevno u
opadaju¢im dozama primenjivana je naredna tri meseca, a
imunoterapija je nastavljena. Uvecani medijastinalni limfni
¢vorovi su se povukli posle zavrsetka adjuvantne terapije.
Zakljucak. U vecini slucajeva, za postavljanje dijagnoze
reakcije slicne sarkoidozi potrebna je biopsija sumnjivih

lezija. Obi¢no nije potrebno prekinuti imunoterapiju, ali je
ponekad indikovana standardna terapija kortikosteroidima.
Interdisciplinarni pristup je vazan kako bi se razlikovala
prava progresija bolesti od nezZeljene reakcije na lek.

Kljucne reci:

biopsija; dijagnoza, diferencijalna; bolest, progresija;
lekovi, neZeljeni efekti i neZeljene reakcije; melanom;
sarkoidoza.

Introduction

Therapy with immune checkpoint inhibitors (ICIs) is
associated with a wide spectrum of adverse events (AEs)
related to their mechanism of action . A drug-induced
sarcoidosis-like reaction (DISR) is a systemic granulomatous
reaction that is indistinguishable from sarcoidosis and occurs
in a temporal relationship with the initiation of an offending
drug 2. Here, we report two cases of DSIR induced by
adjuvant therapy of melanoma with ICls.

Case report

Case 1

A 61-year-old man underwent melanoma excision from
the skin of his right lower leg in October 2018. The
histopathological (HP) findings were consistent with nodular
melanoma: Breslow thickness 3.6 mm, Clark level 1V with

ulceration, and primary tumor (pT) defined as pT3b. In
November 2018, a re-excision and sentinel lymph node
biopsy (SLNB) was performed, and no metastasis was
observed. In June 2019 and January and November 2020,
excisions of satellite and in-transit metastases from the right
lower leg were performed. Due to the presence of
lymphadenopathy, evacuation of the right inguinal fossa was
performed in December 2020, when metastasis in one lymph
node had been confirmed on HP analysis. During that period,
until January 2021, the patient did not receive any systemic
therapy. BRAF testing from the primary tumor was
performed, and a V600E mutation in the BRAF gene was
detected. The patient started therapy with nivolumab in
January 2021 in a standard adjuvant regime. After four
cycles of therapy, follow-up thoracic computed tomography
(CT) imaging showed mediastinal lymph nodes enlarged up
to 28 mm in diameter (Figures la and 1b). From the
diagnosis of primary melanoma in October 2018 until the
observed enlarged mediastinal lymph nodes, the patient

Fig. 1 — Mediastinal lymphadenopathy (blue arrows) after 4 cycles of nivolumab therapy
up to 28 mm (a,b) and after 12 cycles of nivolumab therapy up to 17 mm (c, d).
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underwent full body CT images every six months, which
were completely normal. After 12 cycles of therapy, thoracic
CT imaging showed persistence of the enlarged mediastinal
lymph nodes (Figures 1c and 1d). Furthermore, grouped
brownish-red papules and plaques covered with whitish
scales were observed on the skin of the lower legs
(Figure 2a) and dermatoscopy revealed a pattern of
granulomatous inflammation — the presence of yellowish-
orange globular fields, permeated with linear blood vessels
(Figure 2b). HP analysis of the skin sample revealed DISR of
the skin (Figure 3a). Bronchoscopy with bronchoalveolar
lavage (BAL) and transbronchial biopsy were taken, and HP
analysis was consistent with chronic granulomatous
inflammation (Figure 3b). Histochemical analyses showed
no visible Periodic acid-Schiff (PAS)-sensitive fungal or
acid-resistant mycobacterial infectious agents (Ziehl-
Nielsen). The 24-hour urine calcium was slightly elevated,
the angiotensin-converting enzyme (ACE) level was normal,
and the QuantiFERON® TB test was negative. Therapy with
oral prednisone 60 mg daily in decreasing doses in the next
three months was started, and nivolumab therapy was
discontinued after 12 cycles due to the observed progression
of the disease in the form of in-transit metastases. After three
months, skin lesions on the lower extremities were in

G

a)

regression, leaving hyperpigmented macules, and after 16
months, there was a confirmed complete remission of the
enlarged mediastinal lymph nodes.

Case 2

A 45-year-old man has been diagnosed with nodular
melanoma (Breslow thickness 5.2 mm, Clark level 1V with
ulceration) in February 2016, followed by re-excision and
SLNB of the left inguinal region, without metastasis in the
lymph nodes. Excision of in-transit metastases was
performed in February, May, and October 2019. BRAF
testing was performed, and mutation in the BRAF V600
gene was detected. From December 2019 to December
2020, adjuvant therapy with dabrafenib and trametinib was
carried out. In July 2021, new in-transit metastases were
excised, and in October 2021, adjuvant therapy with
pembrolizumab was started. After four cycles of adjuvant
therapy with pembrolizumab, follow-up thoracic CT
imaging showed enlarged mediastinal Ilymph nodes
(Figures 4a and 4b). From the diagnosis of melanoma,
during the application of adjuvant target therapy until the
detection of mediastinal lymphadenopathy, CT imaging of
the whole body was performed every six months, with

Xl //""‘;_“'b)

s

Fig. 2 — Grouped brownish-red papules and plaques covered with whitish scales in the skin of the knee, after

12 cycles of nivolumab therapy (a); Dermatoscopy of the changes on the knee reveals a pattern of granulomatous
inflammation - the presence of yellowish-orange globular fields, permeated with linear blood vessels (b).

Fig. 3 — Histopathological (HP) analysis of the skin sample (a) reveals the sarcoidosis-like reaction
of the skin and HP analysis of the transbronchial biopsy (b) point out to the pattern of chronic
granulomatosis inflammation (hematoxylin and eosin, x10).
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completely normal findings. Bronchoscopy with BAL
revealed granulomatous inflammation and transbronchial
biopsy confirmed sarcoidosis on HP analysis (Figures 5a
and 5b). The 24-hour urine calcium was normal, the level
of ACE was slightly elevated, and the Quantiferon TB test
was negative. Therapy with oral prednisone 40 mg daily in

a)

decreasing doses in the next three months was performed,
and pembrolizumab therapy was continued until the
planned completion after nine cycles. After adjuvant
therapy with pembrolizumab was completed, remission of
enlarged mediastinal lymph nodes occurred (Figures 6a and
6hb).

Fig. 4 — Mediastinal lymphadenopathy (blue arrows) after 4 cycles of pembrolizumab therapy up to 22 mm (a, b).
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Fig. 5 — Histopathological analysis of the transbronchial biopsy point out to the pattern
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of chronic granulomatosis inflammation [hematoxylin and eosin, x10 (a); x20 (b)].

Fig. 6 — Mediastinal lymphadenopathy (blue arrows) after 9 cycles, that is the completion
of adjuvant therapy with pembrolizumab up to 10 mm (a, b).
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Discussion

Current treatment options for melanoma, such as
immunotherapy, have significantly changed the prognosis
of patients with advanced melanoma. With the increase in
the number of patients receiving immunotherapy, new AEs
of the therapy are discovered, and new knowledge is gained
in diagnosing and treating already well-described AEs.
DISR is a systemic granulomatous tissue reaction that is
indistinguishable from sarcoidosis and occurs in a temporal
relationship with the initiation of an offending drug, such
as ICls, tumor necrosis factor (TNF)-alpha (o) antagonists,
interferons (IFNs), antiretroviral therapy, and others 2,
Histopathologically, DISR granulomas most often
completely resemble sarcoid granulomas with the presence
of non-caseous epithelioid granulomas of giant cells
surrounded by lymphocytes, as well as with the occasional
presence of birefringent foreign bodies, asteroid bodies,
and Schaumann bodies 3. Anti-programmed death-1 (PD-1)
antibodies promote CD4* T-lymphocyte activation [T
helper (Th) type 1 — Thl and Th17 cells] and cytokine
secretion, including IFN-a, TNF-q, IL-17, and IL-2, which
may be the cause of DISR 7. In a retrospective study of
patients treated with ICls at the University of California
Medical Center, DISR occurred in approximately 3.7% of
patients treated with anti-cytotoxic T lymphocyte antigen-4
(anti-CTLA-4) or anti-PD-1 antibody and 6.3% of patients
treated with a combination of both . In the same study, the
median interval from initiation of immunotherapy to the
development of DISR was 5.5 months. The median interval
from radiologic detection of DISR to evidence of resolution
was 5.8 months . In contrast, in a review of the literature
by Melin et al. 8 the median time to onset of symptoms
associated with granulomatosis after the introduction of
immunotherapy was three months. Although it is a rare
cutaneous immune-mediated AE, sarcoidosis has been
shown to occur more frequently in melanoma patients
treated with immunotherapy than in those treated for other
cancers . Previous studies have shown that the most
commonly affected organs are lymph nodes, lungs, skin,
and eyes & 124 Previous research has shown that the
diagnosis of DSIR is established by excluding alternative
causes of granulomatous inflammation as well as
idiopathic sarcoidosis, with certain specific etiologies that
require special attention 2. It is always necessary to rule
out an underlying malignancy (disease progression) first
because the neoplastic lymph node involvement detected
by CT/positron emission tomography studies can mimic
sarcoidosis 1°. Therefore, in many cases it is important to
confirm HP diagnosis in any new or growing enlargement
of lymph nodes, most often hilar and mediastinal, in
patients in whom we suspect DSIR. Certainly, in the case
of skin changes, it is always necessary to perform a
dermatoscopic examination and a biopsy of the lesion to
eliminate the suspicion of cutaneous/subcutaneous
metastases. As both interstitial lung disease and interstitial
pneumonitis represent one of the possible side effects of
immuno-oncology therapy, it is sometimes difficult to

distinguish them from pulmonary sarcoidosis. What can
help us in the differential diagnosis of these two AEs is
that pulmonary sarcoidosis caused by immunotherapy is
usually asymptomatic or with milder symptoms, while
pneumonitis is usually accompanied by respiratory
symptoms °. Excluding pulmonary infections can also be
challenging based on radiological imaging alone, in which
case, clinical correlation and laboratory findings are
crucial ¥, In most cases of ICI treatment, DISR has been
reported to improve after discontinuation of ICI 7. In a
study by Cornejo et al. 8, 57% of patients received
systemic corticosteroids, 49% had withholding or
discontinuation of immunotherapy, whereas 17.9-41% of
individuals used systemic corticosteroids in other
trials 1% 1°, Looking at the data from the available literature
and comparing it with idiopathic sarcoidosis, DSIR, in
most cases, has milder clinical manifestations, better
prognosis, and less need for systemic corticosteroids or
other immunosuppressive therapy 2 2% 2% |t has not been
established yet why this is so, but it is considered that it is
most likely because of an earlier diagnosis of DSIR
compared to idiopathic sarcoidosis due to the regular
radiological controls and clinical examination of these
patients. The Society for Immunotherapy of Cancer
Toxicity Management Working Group has issued useful
consensus guidelines for the management of ICl-related
DSIR. The guidelines are as follows: in grade 1 of
pulmonary sarcoidosis, consider the use of corticosteroids,
continue immunotherapy, and closely monitor the patient;
in grade 2, or when progressive radiographic changes with
persistent and/or disturbing pulmonary symptoms occur,
along with the worsening of the lung function,
simultaneous involvement of critical extrapulmonary
organ systems, or hypercalcemia associated with
sarcoidosis, it is necessary to start systemic corticosteroid
therapy (prednisone 1 mg/kg or IV equivalent of
methylprednisolone with taper steroids over 2—4 months,
depending on response) %. The main goal in these patients
is certainly to avoid discontinuation of therapy, especially
in patients with a good response, but the occurrence of
grade 2 or higher immune-related AEs most often leads to
discontinuation of ICls 2% The results of previous studies
suggest that ICI can be safely continued in DSIR grade
1712, Results obtained from a literature review by Melin et
al. ® suggest that the occurrence of a granulomatous
reaction during ICI treatment may be associated with
clinical benefit. The observed response rates (75% and
69%, respectively) are higher than those typically reported
with ICls (about 43% for anti-PD-1 and 58% with the
combination of ipilimumab plus nivolumab) & We
conducted a literature review of ICl-induced sarcoidosis in
patients treated for melanoma. In total, we found 88
patients described. The majority of patients are men
(52%), and the most common localization is the thoracic
region, skin, and lymph nodes. All other relevant data
obtained from the literature review are presented in
Table 1 > & 9 11 18.24-67 " Certainly, further research and a
larger number of patients are needed to prove this data.
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Table 1
Patient characteristics from literature review (n = 88) 2457

Parameter Value
Gender

female 42 (48)

male 46 (52)
Age (years), mean (range) 56 (22-83)
Type of ICIs

anti-CTLA-4 monotherapy 23 (26)

anti-PD-1 monotherapy 34 (39)

anti-CTLA-4 + anti-PD-1 combined 31 (35)
Time since ICI initiation (months), median (range) 3(1-43)
Sites and organs involved with granulomatous reaction

thoracic 69 (78)

dermatological 36 (41)

lymph node 8(9)

bone 5 (6)

hepatic 4 (5)

ophthalmologic 2(2)

renal 1)
Therapeutic management for DSIR

systemic corticosteroids 34 (39)

discontinuation of immunotherapy 40 (45)
Response to treatment of DSIR (n = 83)

stability 17 (20)

partial or complete regression 66 (80)

ICIs — immune checkpoint inhibitors; CTLA-4 — cytotoxic T-lymphocyte
associated antigen-4; PD-1 — programmed death-1; DSIR - drug-induced

sarcoidosis-like reaction.

Values are given as numbers (percentages) except for age and time since ICI

initiation.
Conclusion

ICI-induced sarcoidosis has been reported in different
cancers and using different ICls. Further larger multicenter
studies are needed to reveal the true incidence of DISR in
melanoma patients treated with ICls. Certainly, all previous
research and case reports support the fact that the most
common localizations of DISR are the lymph nodes, lungs,
and skin. The differential diagnosis of DISR vs. melanoma
progression requires a biopsy of the suspicious lesion in the
majority of cases, but an interdisciplinary approach is
always needed to distinguish the true progression of the

disease from an adverse reaction, as well as to decide to
continue ICls. In most cases, it is not necessary to
discontinue ICls. Usually, the changes resolve or regress
spontaneously after discontinuation of therapy, which
should be considered in the adjuvant setting. Sometimes it
is necessary to start standard therapy with systemic
corticosteroids, which, in most cases, have shown a good
therapeutic response.
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Abstract

Introduction. Tuberculosis (TB) continues to be a global
health problem, with various manifestations affecting dif-
ferent organs and organ systems. Tuberculous lymphade-
nitis (TBL), also known as scrofula or lymph node (LN)
TB, is a manifestation of Mycobacterium tuberculosis infection
primarily affecting the LNs. Our region has a low annual
incidence rate of TB, which is why the expected preva-
lence of TBL is also low. Case report. We present two
cases of TBL diagnosed three months apart. Both present-
ed patients had the disease localized in the LNs of the
neck. These were young people without chronic diseases
and previously in good health condition. The diagnosis
was confirmed by surgical biopsy of the LNs in the first
patient and fine needle aspiration biopsy in the second pa-
tient. Both patients were treated with standard protocols
for TBL, with favorable outcomes and without significant
complications and side effects. Conclusion. Presented
cases highlight the importance of considering TBL in the
differential diagnosis of neck masses, even in regions with
a low prevalence of TB. Timely diagnosis and treatment
are essential for preventing complications and ensuring a
successful outcome.

Key words:

biopsy; biopsy, fine-needle; diagnosis, differential;
drug therapy; lymphadenitis; neck; tuberculosis;
treatment outcome.

Apstrakt

Uvod. Tuberkuloza (IB) i dalje predstavlja globalni
zdravstveni problem, sa razliciim manifestacijama koje
uticu na razli¢ite organe i organske sisteme. Tuberkulozni
limfadenitis (TBL), poznat i kao skrofula ili TB limfnih
¢vorova  (LC), manifestacija je infekcije  Mycobacterium
tuberculosis, koja prvenstveno zahvata LC. Na§ region ima
nisku godisnju stopu incidencije TB, zbog ¢ega je niska i
ocekivana prevalencija TBL. Prikaz bolesnika. Prikazana
su dva slucaja TBL-a, koja smo dijagnostikovali u razmaku
od tri meseca. Oba prikazana bolesnika imala su bolest
lokalizovanu u LC vrata. Radilo se o mladim osobama bez
hroni¢nih bolesti, koje su prethodno bile u dobrom
zdravstvenom stanju. Dijagnoza je kod prvog bolesnika
potvdena hirur§kom biopsijom LC, a kod drugog bolesnika
aspiracionom biopsijom ,.finom iglom“. Oba bolesnika
le¢ena su standardnim protokolima za TBL, sa povoljnim
ishodom i bez znacajnih komplikacija i nezeljenih efekata
terapije. Zaklju€ak. Prikazani slucajevi potvrduju vaznost
razmatranja TBL u diferencijalnoj dijagnozi izraslina na
vratu, ¢ak i u regionima sa niskom prevalencijom TB.
Pravovremena dijagnoza i lecenje su klju¢ni za sprecavanje
komplikacija i postizanje uspesnog ishoda lecenja.

Kljucne redi:

biopsija; biopsija tankom iglom; dijagnoza,
diferencijalna; le¢enje lekovimaj; limfadenitis; vrat;
tuberkuloza; le€enje, ishod.

Introduction

Tuberculosis (TB) remains a global health concern,
with various manifestations affecting different organs. Ac-
cording to the latest published statistical data, in 2022, an es-
timated 10 million people fell ill with TB worldwide. There
were approximately 1.5 million TB-related deaths in 2022.

TB is more prevalent in certain regions, with over 95% of
TB deaths occurring in low- and middle-income countries.
The regions most affected include sub-Saharan Africa and
Southeast Asia. These are also the regions with the highest
prevalence of human immunodeficiency virus (HIV) infec-
tion, which is considered the most important risk factor for
B2
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Serbia is classified as a country with a low TB incidence
rate of around seven to ten people per 100,000 inhabitants,
which has been slightly increasing in the last five years °.

Pulmonary TB is the most common form. However, oth-
er organs may also be affected. The most frequently affected
sites were lymph nodes (LNs) (48.5%), and the next three
ranked were genitourinary TB (20.5%), pleural TB (12.0%),
and osteoarticular TB (10.1%) .

Tuberculous lymphadenitis (TBL), also known as scrofu-
laor LN TB, is a manifestation of Mycobacterium tuberculosis
(M. tuberculosis) infection primarily affecting the LNs °.

Historically, TBL has been recognized as a significant
health issue. It has been documented in ancient Egyptian
mummies and was prevalent during the Middle Ages and the
Renaissance. In the past, the disease was commonly associated
with poor living conditions and malnutrition. However, with
advancements in healthcare and the availability of anti-
tubercular medications, the incidence of TBL has decreased in
many parts of the world ®.

TBL occurs when M. tuberculosis infects the LNs
through hematogenous spread or direct extension from a near-
by primary focus, usually in the lungs. The bacilli then repli-
cate within LNSs, leading to granuloma formation and subse-
guent caseous necrosis. The immune response often encapsu-
lates the affected nodes, resulting in the characteristic appear-
ance of firm, matted lymphadenopathy °.

The clinical presentation of TBL can vary widely, mak-
ing it a diagnostic challenge. Patients may present with pain-
less, slowly enlarging LNs, commonly involving the cervical
region. The LNs are usually firm, non-tender, and may be-
come matted together. Constitutional symptoms such as fever,

e 4 s

~

night sweats, and weight loss can accompany TBL, mimicking
other infectious or neoplastic etiologies such as lymphoma 8.

Accurate diagnosis is imperative for appropriate man-
agement. TBL diagnosis often involves a combination of clini-
cal, radiological, and laboratory methods. Fine needle aspira-
tion (FNA) biopsy is a commonly employed diagnostic tool,
providing a minimally invasive means to obtain tissue for mi-
croscopic examination and culture. Polymerase chain reaction
assays can enhance sensitivity by detecting M. tuberculosis
deoxyribonucleic acid. Radiological imaging, such as contrast-
enhanced computed tomography (CT) scans, helps visualize
the extent of LN involvement and identify associated compli-
cations *1,

The cornerstone of TBL management is a multidrug anti-
tubercular therapy (ATT) regimen. First-line drugs, including
isoniazid (H), rifampicin (R), ethambutol (E), and pyra-
zinamide (Z), are typically administered for an extended peri-
od. Surgical intervention may be considered for refractory cas-
es, complications (e.g., abscess formation), or diagnostic un-
certainty. Ongoing research explores the potential role of nov-
el anti-tubercular agents and immunomodulatory therapies to
improve treatment outcomes 2.

Case report

Case |

A 19-year-old male construction worker presented to the
outpatient department with complaints of a gradually increas-
ing painless swelling in the left side of his neck for the past
four months. He denied any history of trauma, fever, or weight
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Fig. 1 — Ultrasound finding of enlarged and necrotic lymph nodes in the left submandibular region.
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loss. On further inquiry, he reported occasional night sweats
and a feeling of weakness. He had no significant medical his-
tory and was not on any regular medications. Upon physical
examination, a firm, non-tender, and mobile LN mass was
palpable in the left submandibular region. The overlying skin
was normal, and there was no evidence of sinus formation or
discharge. General physical examination was unremarkable,
with no signs of respiratory distress or abnormal lung sounds.
The systemic examination did not reveal any other abnormal
findings. The complete blood count was within normal limits.
Laboratory tests for viruses (HIV, hepatitis A and B, cytomeg-
alovirus, and Epstein-Barr virus) were negative. Chest X-ray
revealed no significant abnormalities in the lungs. Ultrasound
examination of the neck showed enlarged and necrotic LNs in
the left submandibular region, the largest of which was 4 cm in
diameter (Figure 1). Chest CT scan revealed numerous en-
larged and necrotic LNs in the mediastinum, the largest of
which was 5.5 x 6 cm in the area of the right hilum. No patho-
logical changes were observed in the lungs (Figure 2).

Given the presence of pronounced symptoms and a
strong suspicion of lymphoproliferative disease, we
decided to perform a surgical biopsy of the LNs. The
procedure was done without immediate or delayed
complications (Figure 3).

Histopathological (HP) findings showed caseous necrosis
and acid-fast bacilli observed under the microscope (Figures 4
and 5).

After confirming the diagnosis, we started the treatment.
The patient was started on a standard ATT regimen compris-
ing an initial phase of two months of H, R, Z, and E, followed
by a continuation phase of four months of H and R,
2HRZE/4HR. He was educated on the importance of medica-
tion adherence and the need for regular follow-up. The patient
showed significant improvement after two months of treat-
ment, with a reduction in the size of LNs. Repeated chest X-
ray remained normal, and the patient reported a resolution of
night sweats and weakness. ATT was continued for a total du-
ration of six months.

.

Fig. 3 — Submandibular mass after surgical biopsy.
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Fig. 4 — Lymph node histopathological examination:
mononuclear cell infiltrate, epithelioid granuloma, and
caseous necrosis [hematoxylin-eosin (HE) staining, x16].

Case Il

A 21-year-old male student of the Military Academy
presented with a two-month history of painless neck swelling
and low-grade fever. The patient denied any significant
weight loss, night sweats, or respiratory symptoms. The pa-
tient’s training regimen required intense physical activities;
he did not notice fatigue and difficulty performing activities.

Physical examination revealed a mass in the left supra-
clavicular area with a diameter of about 5 cm. The change
was dense and fixed to the base with hyperemic skin above.
Mild pain was felt during palpation (Figure 6).

Routine laboratory investigations were within normal
range, except for a mildly elevated erythrocyte sedimentation
rate. Laboratory tests for viruses, including HIV, were nega-
tive. Chest X-ray and CT scan revealed no significant ab-
normalities in the lungs and mediastinum (Figure 7). We de-
cided to perform an FNA biopsy of the neck mass. HP find-

Fig. 6 — Initial appearance
of the patient: supraclavicular
mass with changes
in the skin above.

Mili¢ R, et al. Vojnosanit Pregl 2025; 82(1): 54-59.

Ziehl-Neelsen

Fig. 5 — Microscopic lymph node
examination revealed acid-fast bacilli
(Ziehl-Neelsen stain, x100).

ings revealed granulomas indicative of TB. The Ziehl-
Neelsen staining confirmed the presence of acid-fast bacilli,
which confirmed the diagnosis of TBL.

Given the patient’s military background, strict infection
control measures were implemented to prevent transmission
to other trainees. The patient was started on a standard ATT
regimen, including H, R, E, and Z (2HRZE/4HR). Directly
observed therapy was facilitated within the Military Acade-
my setting to ensure treatment adherence.

The patient faced unique challenges related to aca-
demic commitments and physical training. Special con-
siderations were taken to modify the training schedule, al-
lowing the student to continue academic obligations while
accommodating the physical limitations imposed by the
disease and its treatment. The importance of bed rest and
non-pharmacological therapy in the treatment of TB needs
to be emphasized. Close collaboration between the medi-
cal team and military authorities was essential to strike a

a @)
Fig. 7 — Chest X-ray: a suspicious infiltrate
at the top of the right lung on the computed
tomography scan has not been confirmed —
no abnormalities in the lungs were found.
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Fig. 8 — Evolution of cutaneous fistula: development (A and B), closure (C), and residual scar (D).

balance between academic responsibilities and medical
requirements.

After one month of starting ATT, a complication oc-
curred—a cutaneous fistula. We continued ATT with local
wound care. In the course of the disease, in four months, the
fistula closed, with the presence of a small skin scar (Figure 8).

Regular clinical and radiological assessments were
conducted throughout the treatment. The patient responded
well to ATT, with a reduction of LN size and resolution of
symptoms. The modified training regimen allowed the stu-
dent to fulfill academic requirements without compromising
his health.

Discussion

Clinical presentation of TBL can vary widely, making di-
agnosis challenging. Common manifestations include painless,
gradually enlarging LNSs, usually in the cervical region. These
nodes may become fluctuant and form abscesses, leading to the
formation of a cutaneous fistula. Constitutional symptoms such
as fever, weight loss, and night sweats may also be present %,

Early detection of TBL is crucial for several reasons.
Timely diagnosis allows for prompt initiation of appropriate
treatment, minimizing the risk of disease progression and com-
plications. Considering the localization of LNs, there was a
possibility of major blood vessel lesions and fatal bleeding **.

Early intervention also reduces the risk of transmission
to others, contributing to the control of TB spread within
communities. Furthermore, the identification of TB cases at
an early stage facilitates contact tracing and preventive ther-
apy for individuals at high risk of infection *°.

Several conditions can present with similar clinical fea-
tures, making the differential diagnosis crucial for accurate
management. Other causes of lymphadenopathy, such as bac-
terial or viral infections, lymphoma, and autoimmune diseases,
must be considered. FNA biopsy for cytological and bacterio-
logical examination or surgical biopsy of the affected LN is of-
ten required for definitive diagnosis, allowing for the identifi-
cation of acid-fast bacilli and confirming TB. The first pre-
sented patient also had mediastinal lymphadenopathy and
lymphoma strongly suspected. We decided on a surgical biop-
sy due to the size of the tissue sample for HP examination. The
treatment of TBL typically involves a combination of anti-
tubercular drugs, most commonly H, R, E, and Z. However,
challenges in the treatment of this condition may arise due to
factors such as drug resistance, treatment non-adherence, and
the development of adverse drug reactions 67,

TBL has broader implications for public health. Active
surveillance and early detection contribute to the overall con-
trol of TB transmission within communities. If there is no
simultaneous lung localization, this form of TB is not the
most infectious. Prompt treatment reduces the reservoir of

Mili¢ R, et al. Vojnosanit Pregl 2025; 82(1): 54-59.
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infectious individuals, limiting the potential for further
spread.

Additionally, effective management of TBL prevents
the development of drug-resistant strains, which could pose a
more significant threat to public health. This particularly ap-
plies to individuals with specific occupations that involve
constant presence in large groups. The second presented pa-
tient is a professional soldier, which involved numerous
measures taken both towards the patient and the members of
the military community *&,

Conclusion

Tuberculous lymphadenitis is a significant public
health challenge that necessitates a comprehensive under-
standing of its pathogenesis, clinical presentation, diagnos-

tic modalities, and management strategies. Those cases
highlight the importance of considering tuberculous lym-
phadenitis in the differential diagnosis of neck masses,
even in regions with low disease incidence. Timely diagno-
sis and treatment are essential for transmission, preventing
complications, and ensuring a successful outcome. This pa-
per aims to contribute to the collective knowledge base,
fostering continued advancements in diagnosing and treat-
ing tuberculous lymphadenitis. As the global fight against
tuberculosis persists, a thorough grasp of tuberculous lym-
phadenitis is essential for healthcare professionals and re-
searchers.

Conflicts of interest

The authors declare no conflict of interest.

REFERENCES

1. World Health Organization. Global tuberculosis report 2022 [In-
ternet]. Geneva: WHO; 2022 [accessed on 2024 Sept 17].
Available from: https://www.who.int/teams/global-tubercul
osis-programme/ tb-repotts/global-tuberculosis-teport-2022

2. World Health Organization. Tuberculosis [Internet]. Geneva:
WHO; 2023 [accessed on 2024 Sept 26]. Available from:
https:/ /www.who.int/health-topics/tuberculosis#tab=tab_1

3. lnstitute of Public Health of Serbia Dr Milan Jovanovié Batut. Com-
municable diseases in Republic of Serbia [Internet]. Belgrade:
Batut; 2023 [accessed on 2024 Sept 26]. Available from: https:
/ /www.batut.org.rs/download/publikacije/pub2022v1.pdf

4. Pesut D, Bulajic M, Lesi¢ A. Time trend and clinical pattern of
extrapulmonary tuberculosis in Serbia, 1993-2007. Vojnosanit
Pregl 2012; 69(3): 227-30.

5. Lawn SD, Zumla Al. Tuberculosis. Lancet 2011; 378(9785):
57-72.

6. Barberis I, Bragazzi N1, Galluzzo 1., Martini M. The history of
tuberculosis: from the first historical tecords to the isolation of
Koch's bacillus. ] Prev Med Hyg 2017; 58(1): E9—12.

7. Karleen C, Saniasiaya ]. Cervical tuberculous lymphadenitis. BMJ
Case Rep 2021; 14(5): €241807.

8. Nabid P, Dorman SE, Alipanah N, Barry PM, Brozek JL, Catta-
manchi A, et al. Official American Thoracic Society/Centers
for Disease Control and Prevention/Infectious Diseases So-
ciety of America Clinical Practice Guidelines: Treatment of
Drug-Susceptible Tuberculosis. Clin Infect Dis 2016; 63(7):
e147-95.

9. Sharma SK, Ryan H, Khaparde S, Sachdeva KS, Singh AD, Mohan
A, et al. Index-TB guidelines: Guidelines on extrapulmonary
tuberculosis for India. Indian ] Med Res 2017; 145(4): 448—63.

10. Hashmi AA, Naz S, Abmed O, Yageen SR, Irfan M, Kamal A, et
al. Utility of Fine Needle Aspiration Cytology in the Evalua-
tion of Lymphadenopathy. Cureus 2020; 12(12): €11990.

Mili¢ R, et al. Vojnosanit Pregl 2025; 82(1): 54-59.

11. Hauk L. Tuberculosis: Guidelines for Diagnosis from the
ATS, IDSA, and CDC. Am Fam Physician 2018; 97(1): 56-8.

12. Caminero JA, de March P. Statements of ATS, CDC, and IDSA
on treatment of tuberculosis. Am ] Respir Crit Care Med 2004;
169(2): 316-7.

13. Lemus LF, Revelo E. Cervical Tuberculous Lymphadenitis. Cu-
reus 2022; 14(11): €31282.

14. Milic R, Lagovic Popovic B, Lalic N, Sarac S. Life-Threatening
Hemoptysis Leading to Suffocation. Cureus 2024; 16(2):
e55001.

15. Chorath K, Rajasekaran K. Evaluation and management of a
neck mass. Med Clin North Am 2021; 105(5): 827-37.

16. Gantam H, Agrawal SK, 1erma SK, Singh UB. Cervical tubercu-
lous lymphadenitis: Clinical profile and diagnostic modalities.
Int ] Mycobacteriol 2018; 7(3): 212—6.

17. Rabahi MF, Silva Junior [LRD, Ferreira ACG, Tannus-Silva DGS,
Conde MB. Tuberculosis treatment. ] Bras Pneumol 2017;
43(6): 472-806. Erratum in: | Bras Pneumol 2018; 44(4): 340.

18. Cole B, Nilsen DM, Will L, Etkind SC, Burgos M, Chorba T. Es-
sential Components of a Public Health Tuberculosis Preven-
tion, Control, and Elimination Program: Recommendations of
the Advisory Council for the Elimination of Tubetculosis and
the National Tuberculosis Controllers Association. MMWR
Recomm Rep 2020; 69(7): 1-27.

Received on March 20, 2024
Revised on June 1, 2024

Revised on July 29, 2024
Accepted on September 27, 2024
Online First November 2024


https://www.who.int/health-topics/tuberculosis#tab=tab_1

Page 60

VOJNOSANITETSKI PREGLED

Vojnosanit Pregl 2025; 82(1): 60-65.

HISTORY OF MEDICINE
(CCBY-SA) 284

TET
! 5 &

UDC: 61-05:[614.2:355.415.6(497.16)(091)
DOI: https://doi.org/10.2298/VSP240801088M

The influence of two Milan Jovanovics on the establishment of civil
and military medical service in Montenegro

Uticaj dva Milana Jovanovic¢a na osnivanje civilne 1 vojne zdravstvene sluzbe u

Crnoj Gori

Srdja Martinovié¢*, Danilo Cupi¢', Ljubisa Konatar?

*Ministry of Defence of Montenegro, Podgorica, Montenegro; Ministry of Internal
Affairs of Montenegro, Police Administration, Podgorica, Montenegro; *Government
of Montenegro, Podgorica, Montenegro

Key words:

delivery of health care; history, 19th century; history of
medicine; military medical school; montenegro;
organization and administration; physician.

Kljucne reci:

zdravstvena zastita; istorija, 19. vek; istorija medicine;
vojna Skola, sanitetska; crna gora; organizacija i
rukovodenje; lekari.

Introduction

Montenegro preserved its independence through con-
stant struggles and conflicts. The warrior tradition has be-
come a characteristic of everyday life. Scarce natural re-
sources and a relatively small area surrounded by enemies
prevented significant economic and other development and,
therefore, the absence of organized medical care. In constant
battles, the soldiers themselves, i.e., able-bodied men and
their tribal organizations, carried the basic logistics of weap-
ons, clothing, and food. The main supply line was through
women, who brought food to their relatives on the battlefield
and often extracted the wounded and dead. For centuries,
they were the only and the main military medical service
(MMS), which took care of its closest ones. Due to the small
population, all able-bodied men participated in the fighting,
so there was no room to deal with the logistic, extracting the
wounded or caring for them, which required a significant
commitment and a reduction in the available number of
fighters. Old men were often on the front battle lines, but al-
so pupils and students. In addition to women, traditional
healers, i.e., healers and herbalists (balm healers), also pro-
vided significant help. These are individuals who, from gen-
eration to generation, passed on knowledge of the treatment
and care for the sick, dealing with folk medicine and medici-
nal herbs and balms, which are nowadays considered quack-
ery. As such, they were extremely valued and respected in
society, both in war and peace !, and they summarized their
knowledge in special books — ljekaruSa, which represented

collections of knowledge and experiences acquired up to that
point. The most famous folk healers/wound healers were
from the Ilickovié brotherhood 2 from Crmnica, Montenegro,
who had a great reputation among the people. About a dozen
of them served Montenegro at all times. The Ministry of Mil-
itary Affairs treated them as “domestic military medical per-
sonnel”, and in 1880, the Montenegrin Senate awarded them
the title “people’s physicians”. Even after the establishment
of MMS and the official ban on their work, they continued
with their mission. There were no permanent and educated
doctors, except for those who served as “externals” at the
court, and, therefore, no permanent medical service that
would take professional and organized care of the wounded
and sick at the front. Medical service was the last thing that
was taken into account in the Montenegrin Armed Forces,
not only because of the low level of awareness of its im-
portance but also because of the scarcity of material re-
sources and the lack of food, weapons, and ammunition, the
acquisition of which was a priority. As a result, the Monte-
negrin soldiers had bad general health and hygiene 1.

The year 1873 is considered the turning point in the de-
velopment of modern Montenegrin medicine, including mili-
tary medicine. That year, the construction and equipping of
the hospital in Cetinje, Montenegro, was completed. In 1875,
the outbreak of the Herzegovina Uprising occurred when a
large number of civilians and wounded arrived in Montene-
gro. In order to take care of these people, the Committee to
Aid Herzegovinian Fighters and Their Refugee Families
(Committee for Suffering Herzegovinians) was formed in
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Cetinje, through whose efforts the Senate ratified the Geneva
Convention on November 29, 1875 (this date is taken as the
establishment date of the Montenegrin Red Cross). In addi-
tion, numerous international committees were formed to help
the Herzegovinian insurgents, and with the help of these
committees, the first hospitals outside Cetinje were opened.
The most significant and large-scale activities were carried
out in Russia, where a large Red Cross campaign was orga-
nized to help the insurgents with money and equipment.
Moreover, medical teams with experts, hospitals, and outpa-
tient units were formed. They arrived in Montenegro in stag-
es and were the backbone of medical care 3. During the war,
there were five to six hospitals in Montenegro, and there was
no medical service within the army. From the uprising in
Nevesinje, Bosnia and Herzegovina, to the establishment of
peace made in San Stefano, that is, during the three years of
hostilities, interrupted by brief truce periods, the number of
wounded reached 8,000, and the number of sick 12,000, and
all of them were on the shoulders of voluntary help because
there was no separate MMS. Thus, for the first time, aid was
provided to the Montenegrin Armed Forces at the front in an
organized and professional manner, and from the beginning
of 1876, we can conditionally speak of an organized and es-
tablished MMS comprised of doctors from outside of Mon-
tenegro and members of medical missions, predominantly
from Russia “.

The first organizational steps towards the establishment
of MMS were made when doctor and military officer Nikola
Kovacevi¢ was promoted to the rank of medical captain and
appointed as the first military doctor of the newly established
Standing Army in 1896. By assuming this duty, he began
work on the organizational structure of the professional med-
ical service in the Montenegrin Armed Forces °, so that on
December 19, 1903, with the passing of the Law on the Or-
ganization of the Ministry of Military, the Medical Depart-
ment was established within the General Military Depart-
ment. Under his order, the Military Medical School program
for military medical assistants, i.e., military paramedics, was
established in 1906 ®. In this school, located in Cetinje, three
classes with 56 cadets in total were educated ’. With this
program, one medical nhon-commissioned officer in each in-
fantry battalion was trained. By decree on the formation of
the Montenegrin Armed Forces in 1908, divisions of the
Montenegrin Armed Forces were formed, which included
one medical company 7. In 1912, before the Balkan wars, the
Montenegrin Armed Forces had four medical companies *.

A special contribution to the establishment and devel-
opment was made by two Serbian doctors with the same first
and last name. Those two doctors were Milan Jovanovi¢
Morski (Bombajac) and Milan Jovanovi¢ Batut.

The influence of Milan Jovanovi¢ Morski
(Bombajac) on the development of medicine
and military medical service in Montenegro

Numerous doctors came to Montenegro during the war
period after the beginning of the Herzegovina uprising, but
Dr. Milan Jovanovi¢ Morski (Bombajac) played a notable

Martinovi¢ S, et al. Vojnosanit Pregl 2025; 82(1): 60—65.

role. He was born in 1834 in a place named Jarkovac in Ban-
at, Serbia, which was then former Austria. He studied lower
secondary school in Vr3ac, Serbia, and higher secondary
school in Timisoara, Romania, and Pest, Hungary, (1854).
He started his studies in medicine in Vienna, Austria, (1861-
1865) but finished them in Leipzig, Germany, (1867). He re-
ceived his doctorate in the field of malaria in Leipzig (Au-
gust 1867). Besides being the founder of the modern science
of hygiene in Serbia and a lecturer of forensic medicine and
dialectics at the Great School in Belgrade, Serbia, Morski
was also extremely research- and travel-oriented 8. Because
of his frequent travels, he got the nicknames Morski (sea,
transl. note) and Bombajac (Bombay, India, transl. note). He
wrote several travelogues and literary works and did a con-
siderable number of translations. Since 1869, he had been a
member of the Serbian Learned Society. In addition to the
above, before coming to Herceg Novi, Montenegro, he
worked as a doctor in Bogoslovija (Seminary) (1865-1869),
a private doctor in Novi Sad, Serbia, (1871-1875), and as a
high school principal in Novi Sad °.

All of the above influenced that, upon his arrival in
Montenegro, not only was he the court physician of the
prince’s family but also the teacher of the heir to the throne,
Danilo Petrovi¢ Njegos, from 1876 to 1879. Before serving
as a court physician (from 1877), at the beginning of the
Herzegovina uprising, he organized a special clinic for the
reception and treatment of the wounded, and he was also a
municipal doctor (physicist) in Herceg Novi in 1875 °.

Undoubtedly patriotic Morski came to Herceg Novi in
the beginning of 1875 to provide medical assistance to a
large number of refugees who found refuge in this city 1. At
the invitation of Prince Nikola Petrovi¢, he moved from Her-
ceg Novi to Cetinje in 1876. In this period, there was no
permanent doctor or medical staff with a university degree in
Cetinje, except for one Frenchman (medical major Gustav
Friley). Morski first worked on providing medical aid to the
wounded and refugees during the Montenegrin-Ottoman War
(1876-1878). His role was particularly important in the first
months of the war when he tried to organize a medical ser-
vice in Cetinje in a modern way despite numerous problems
and shortcomings. With the arrival of the Russian medical
mission in Montenegro, his work became somewhat easier.
In the period of stabilization of war conditions, in 1877, he
was appointed court physician of the Petrovi¢ Njego§ dynas-
ty ©. In the winter of 1877/78, as a court physician, he stayed
in Naples with Princess Milena and Crown Prince Danilo Pe-
trovié Njegos, taking care of their health on the way .
Through his service with the Petrovi¢ Njego$ dynasty, he in-
fluenced the promotion of the need to establish a health ser-
vice on a modern basis. Although he spent a relatively short
period in Montenegro, from 1876 to the end of September of
1878, his role was great because it was a period of war in
which the development of certain services was faster than in
peacetime ©,

Morski stayed in Montenegro in difficult war condi-
tions, although his activity as an individual was quite limited.
He was important in the work of MMS in the army and with
refugees from Herzegovina. His presence in Montenegro as
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an expert had an impact on the organization, method, and
implementation of sanitary measures not only in the Monte-
negrin Armed Forces but also in refugee shelters. In mid-
1876, he organized an improvised hospital for the reception
of seriously wounded people who came from the front. He
organized volunteer paramedics, mostly Montenegrin wom-
en, to work under his instructions and provide medical assis-
tance. He was especially dedicated to maintaining hygiene
and health culture, as well as preventing infectious diseases.
Without any previous catches and medical personnel, he
managed to start the development of military health when the
Montenegrin Armed Forces were fighting many battles from
Herzegovina to Podgorica. He left Cetinje for Herceg Novi
in September 1878 and soon got a job as a doctor in the
shipping company “Lloyd” on whose ships he sailed from
the Adriatic to Bombay (1878-1882), which is how he got
his nickname. Since 1892, he had been a regular member of
the Serbian Royal Academy. After leaving Montenegro, he
worked as a military doctor (second class medical captain) in
the Sumadija Cavalry Corps, Serbia, (1885-1886) and as a
professor of military hygiene and doctor (medical major) at
the Military Academy (1889-1896). He died in Belgrade on
June 6, 1896 °.

The influence of Milan Jovanovi¢ Batut on the
development of medicine and military medical
service in Montenegro

Milan Jovanovi¢ Batut was born on October 10, 1847,
in Sremska Mitrovica, Serbia, 2. He attended high school
both in Pancevo, Serbia, and Sremski Karlovci, Serbia, but
finished it in Osijek, Croatia, (1865). He completed his med-
ical studies in Vienna (1878). Until 1880, he worked as a
practical doctor in Sombor, Serbia . On August 17, 1880,
he received an invitation from the Montenegrin government
(from the then Minister of Education and personal friend, Jo-
van Pavlovi¢) and was appointed the head of the health de-
partment at the Ministry of Internal Affairs. Taught by the
experience from his previous position, the Montenegrin gov-
ernment entrusted him with the task of organizing and man-
aging Montenegrin health care. He was soon appointed as the
chief physician of the Cetinje Hospital and also the fourth
manager of the hospital “Danilo I”. He stayed in Montenegro
until October 1882 !, At his suggestion, a competition was
announced in 1881 for ten district doctors in Andrijevica,
Bar, Grahovo, Danilovgrad, Podgorica, Rijeka Crnojevica,
Kolagin, Niksi¢, Savnik, and Ulcinj (Montenegro). The com-
petition was also announced for a veterinarian working in
Cetinje. Only two doctors (Petar Miljani¢ in Podgorica and
Dorde Babi¢ in Bar) were registered for the competition .

In 1881, the entire medical staff, apart from Milan Jo-
vanovi¢ Batut, included Dr. Petar Miljani¢, Jovo Misié, Filip
Salambros, assistant Janko Teodorides, four paramedics, one
bandager, administrator Popovié, porter, cook and cook as-
sistant, employee in charge of water, and assistant adminis-
trator 4, With the arrival of a young doctor Jovanovi¢ from
Sombor to the manager position of the hospital “Danilo 1”
and “state physician”, the period of establishment of modern

MMS and its organization began. Until his arrival, Montene-
grin medicine relied on foreign doctors, mostly French, at the
court. Milan Jovanovi¢ Batut worked in extremely difficult
conditions, where there were no educated doctors, with a low
level of awareness of the importance of health and education,
with quack doctors as the dominant, and, it can be said, the
only doctors outside the court. Immediately after his arrival,
he began raising awareness of the need for the development
of medicine, primarily by training the staff; hence, he started
by providing practical training for the clinical staff. He
pointed out to the authorities the need to establish a Medical
Council (the forerunner of the Ministry of Health) and that
raising awareness about diseases, hygiene, and medicine
must be part of the general emancipation of citizens 4. After
arriving in Cetinje, he started with the reform, solved numer-
ous problems in the operation of the hospital and the func-
tioning of the medical service, introduced rules and work
procedures, and strived to establish a medical system based
on modern medical science, for which he received undivided
support from the Prince and other authorities. In the hospital
“Danilo 17, he established and published rules. The rules ap-
plied first to patients who come for examination, as well as
to those who visit them *°. Over time, resistance to his ideas
and aspirations grew stronger, especially in rural parts of
Montenegro, where individuals felt their personal positions
were threatened, and the low level of understanding and im-
portance of medicine did not favor radical reforms. Deter-
mined to put an end to quackery, he succeeded, despite pub-
lic and open resistance, especially from the folk doctors of
the time, in passing the law banning the practice of quackery
in Montenegro, with the threat of strict punitive measures.
Special resistance, as expected, was shown by “domestic
military medical personnel” and “folk doctors” from the
Ilickovi¢ brotherhood. Two years after November 1891, the
collection of rules, regulations, and orders in the medical
profession was published, prohibiting quackery. The
Ilickoviés turned to Prince Nikola, who expressed under-
standing for their work, and, at the suggestion of the Minister
of Defence, llija Plamenac, on December 1, 1895, the
Ilickovi¢s were praised, rewarded, and assigned to the ser-
vice in military units, with stotinash (centurion) ranks “by
which they will be distinguished from other peasants for
their merits and be proud among Montenegrins” 4,

His activity led to the adoption of rules for the opera-
tion of the Medical Service in coastal ports in 1891, after
which the port medical captain’s office was formed with
equipment for steam disinfection following international san-
itary standards, and sanitary passports were introduced °.

He was also involved in the procurement of books for
the patients of the hospital “Danilo I”. In one of his letters,
Dr. Jovanovi¢ states: “We are asking the famous societies of
Serbian newspapers, fiction and educational content, and
writers and publishers of such books, to send us one copy of
their publications, so that a smaller library can be created in
the Montenegrin hospital “Danilo I” for the use of convales-
cent patients” 7. The fact how carefully he took care of the
hospital, but also what kind of problems he faced, is best
shown in one of his letters: “...I take care of the hospital’s
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needs with great effort. Whenever | ask for something, they
do not have it. For the smallest thing, | have to go from Pon-
tius to Pilate. ... | got upset — all for that. And | am willing to
help these people as much as | can” 18,

He was the editor of the journal Zdravlje, which con-
tained medical advice to the people. The first issue was
printed on January 15, 1880, in Sombor, where 13 more is-
sues were printed. After a short break due to Batut’s depar-
ture to Montenegro, the journal began being printed again in
Cetinje, where six more issues were printed *°,

In addition to general medicine, Batut was also in-
volved in examining the health condition of the Montenegrin
people, for which purpose he traveled to Montenegro in 1881
and 1882, but only a small part of his observations remained
written down °. Before the research, he defined the goals
and content of the study of the people’s health status. His
main goals as a doctor were to examine each family individ-
ually and to calculate the following from the examination:
the overall health of the people; what the most common dis-
ease was; how many people were wounded, maimed, blind,
mute, insane, paralyzed, present, etc.; how many disabled,
partially disabled were there; how many accidents from rifles
and other weapons, from fire, frostbite, animals, etc. Apart
from this, he recorded and examined infectious diseases,
marital and family history, the influence of healers, priests,
and other persons on treatment, the response of state institu-
tions to treatment, what the attitude of the people toward
their health was, as well as surveying the land and determin-
ing the places of healing springs, lakes, waters, caves, and
areas. He examined the influence of age and the direction of
progress of the population when it comes to their state of
health. He paid attention to food, clothing, place of residence
and stay, as well as the health of livestock. In addition to all
the examinations, he did not forget, as he says: “as a doctor,
to help in urgent cases, either with surgery, medicine, advice,
or any other way” 2.

Thus, on July 16, 1881, after the first analysis, he sub-
mitted a report to the Minister of Internal Affairs on the gen-
eral state of health and recommendations for better work and
organization of MMS. It is the first systematized document
on the state and conditions of health in Montenegro. In it, he
stated that “the health and physical strength of Montenegrins
are far worse than could be expected” and that the greatest
need was for doctors since there was only one doctor per
200,000 inhabitants 2!, compared to America, where there
was one doctor per 600 people, one per 1,000 in France, one
per 2,000 in Austria, and one per 10,000 citizens in Serbia.
He further stated that the hospital in Cetinje examined about
5,000 patients per year on an outpatient basis and that the ex-
istence of one hospital meant that only the most seriously ill
patients made the difficult and costly trip (several days of
walking) to the doctor only as a last resort 2%, For this reason,
he proposed that a central health administration under the
Ministry of Internal Affairs be established. That central
health administration would have the authority to propose
sanitary laws to the Senate for confirmation, manage doctors
and medical personnel, propose doctors to the Senate for
confirmation, report on the state of health in the country,
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conduct health visits, keep health statistics, etc. 2. He also
advocated for the establishment of district hospitals and the
hiring of doctors in Bar, Ulcinj, Niksi¢, Podgorica, and Ko-
lain. The report mentioned above had a significant reso-
nance and influence, so a competition was soon announced
for the admission of ten district doctors, to which only two
candidates applied, among them Dr. Petar Miljanié, the suc-
cessor of Dr. Batut. The importance of his reporting is also
evidenced by the fact that during his second and more de-
tailed tour of Montenegro in 1882, the authorities ordered all
tribal captains to help Dr. Batut and provide all the necessary
assistance, even coercion, if the people refused to undergo
examinations 2. On the order of Prince Nikola, Dr. Jovanov-
i¢ was sent with a special recommendation from voivode
MaSo Vrbica, the then Minister of Internal Affairs of the
Principality of Montenegro 2. He set out on his journey
around Montenegro on July 4, 1882. He set out with a small
entourage — from Rijeka Crnojevic¢a to Andrijevica. On his
way from Moraca, Montenegro he was accompanied by
Josef Holegek, a famous Czech writer and journalist 2. He
visited every part of Montenegro and wrote about it in his
occasional letters to Minister Vrbica, apart from his detailed
reports.

He concluded that “the health and physical strength of
Montenegrins is far worse than what could be expected” . It
is interesting to note that Batut, in his address to Prince Ni-
kola, among other things, talks about being wounded in the
war and states: “and there are more of them in Montenegro
than anywhere else. There are few adults in our country who
have not been wounded at least once, and of those severely
wounded, there are quite a large number of those who suffer
eternally from the unfortunate consequences” 2. In his ac-
tions, work, and reporting, Dr. Jovanovi¢ was precise and
systematic, but one cannot fail to state that his reporting was
partly exaggerated, but with the main goal of influencing de-
cision-makers to improve the health situation in Montene-
gro 2%, This undisputed humanist, professional and lover of
his profession made detailed assumptions about modern
medicine and the further development of medical service in
Montenegro.

The reasons for his sudden departure from Montenegro
in October 1882, at a time when he was planning a tour of
the southern region of Montenegro, are not fully known. It is
assumed that it was an agreement with the head of the medi-
cal service of Serbia and his referral to training at the state’s
expense in the most important European centers, which he
crowned in 1919 with the establishment of the Faculty of
Medicine in Belgrade. The ministerial council and Prince
Nikola I accepted the submitted resignation. During his stay
in Montenegro, despite his many obligations, he wrote the
booklet “Marriage and the People” 2. From 1882 to 1885, he
specialized in Munich, Berlin (Germany), Paris, France, and
London, Great Britain, and after that, he worked in Novi Sad
as a private physician. In 1887, he was elected full professor
at the Great School in Belgrade. He wrote a large number of
books and textbooks. He was a great educator in the field of
healthcare, and he collected practices from folk medicine,
demonstrated bacteriological analyses, and did anthropomet-
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ric measurements. For a long time, he was the president of
the Main Health Association of the Yugoslav Medical Asso-
ciation and the Society for the Protection of Public Health *2,

After his short but successful career, he was succeeded
by Petar Miljani¢ 3, a doctor and lawyer who laid the profes-
sional and legal foundations of the Montenegrin medical sys-
tem and who remained the head of the Medical Department
until his death in 1897.

Conclusion

Milan Jovanovi¢ Morski (Bombajac) acted in wartime
circumstances when the priority was taking care of the
wounded. He had an impact on the development of the medi-
cal service during the war. In addition to the above, working
as a doctor for the Montenegrin dynasties, he also influenced
the spread of health culture and awareness of the develop-
ment of the medical service. The first hospital in Cetinje was
named after his student, Prince Danilo. In Montenegro, he
played an important role in raising and creating awareness
about the need for the development and organization of
healthcare. Unlike his predecessor, Milan Jovanovi¢ Batut
worked in Montenegro during the peacetime period (August
17, 1880 — October 1882), when the focus was on overall so-
cial development, including the development of the health
service. In the absence of adequate local staff, the job of or-
ganizing the medical service was left to Batut. In the manner
of a great professional, he conducted a detailed analysis of
the health conditions and needs in Montenegro. He organized
health statistics based on which it was possible to get an
overall picture of the health status of the people and the

measures that needed to be taken. Although he did not re-
main for a long time, his influence on the development of
health care in Montenegro and the creation of assumptions
for the organization of military health care is very signifi-
cant. During his stay in Montenegro, he held important state
functions and had complete freedom in the development of
healthcare. In a short period, he went from being a practical
doctor to becoming the organizer and manager of the Monte-
negrin health system. In this position, he showed persever-
ance, organizational ability, persistence, dedication, and eru-
dition. He did not act only in one direction but covered a
wide range of development areas, from health statistics, insti-
tution organization, staffing, field research, and health stud-
ies. His contribution to the development of health care in
Montenegro is of great importance and, therefore, also im-
portant to the development of military health care. On the
other hand, the experience he gained in Montenegro was
great and represented an important period for his further de-
velopment — he could show his abilities, and it served him in
his later medical career. Although he planned to return to
Montenegro, his obligations and training led him elsewhere.
In the end, it can be concluded that the stay of this great doc-
tor and intellectual in Montenegro was mutually beneficial
and satisfying. Two prominent Serbian doctors, Milan Jo-
vanovi¢ Morski and Milan Jovanovi¢ Batut, independently of
each other in the second half of the nineteenth century, with
a gap of several years, stayed in Montenegro and participated
in the treatment of sick and wounded soldiers and civilians,
but also significantly influenced the formation of organized
civil and military healthcare, health education, and the be-
ginnings of hygiene, epidemiology, and health statistics.
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UPUTSTVO AUTORIMA

Vojnosapitetski pregled (VSP) je dostupan u reZimu otvorenog
pristupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa
sajta  Casopisa  https://www.vsp.mod.gov.rs uz primenu licence
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti
predati za objavljivanje redosledom koji odreduje uredivacki odbor.
Svaki pokusaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom
prijave rada u sistem elektronskog uredivanja ,,Vojnosanitetskog
pregleda“(http://aseestant.ceon.rs/index.php) neophodno je priloZiti izjavu
da su ispunjeni svi postavljeni tehnicki zahtevi ukljucujuéi i izjavu koju
potpisuju svi autori da rad nije ranije ni u celini, niti delimi¢no objavljen niti
prihvacen za Stampanje u drugom casopisu. Izjavu o pojedina¢nom
doprinosu svakog og autora rada potpisanu od svih autora, treba skenirati i
poslati uz rad kao dopunsku datoteku. Takode, autori su obavezni da dostave
1 potpisanu izjavu o nepostojanju sukoba interesa ¢ime postaju odgovorni za
ispunjavanje svih postavljenih uslova. Ovome sledi odluka o prihvatanju za
dalji uredivacki postupak. Rukopisi pristigli u Redakciju asopisa podlezu
internoj i eksternoj recenziji. Svi autori duzni su da plate “Article Processing
Charge” za pokrice troskova jezicke, stru¢ne i tehnicke obrade rukopisa, kao
i njegovog objavljivanja. Domaci autori placaju iznos od 5 000 dinara, a
inostrani 150 eura. Dodatna plac¢anja nisu predvidena ¢ak i u slucaju da autor
koji je ve¢ prethodno platio traZeni iznos, ima vise prihva¢enih radova za
objavljivanje u godini u kojoj je izvrSio uplatu. Svi autori koji su platili “Arti-
cle Processing Charge” mogu, ukoliko Zele, dobijati Stampanu verziju
Casopisa tokom godine u kojoj je izvrSena uplata. Placanje ovog iznosa ne
garantuje prihvatanje rukopisa za objavILivanje i ne utice na ishod recenzije.
Od obaveze plac¢anja pokri¢a navedenih troskova oslobodeni su recenzenti,
¢lanovi Uredivatkog odbora i Izdavackog saveta VSP, studenti i mladi
istrazivaci, kao i pretplatnici ¢asopisa.

U VSP-u se objavljuju uvodnici, originalni €lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar
Eraktiénog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naru¢eni

Omentari, pisma uredni§tvu, izvestaji sa naucnih i stru¢nih skupova,
prikazi kr_lFi]iga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih “saopstenja, metaanalize i kazuistike objavljuju se uz
apstrakte na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 cm.
Koristiti font veli¢ine 12, a naCelno izbegavati upotrebu bold i italic slova,
koja su rezervisana za podnaslove. Originalni ¢lanci, op$ti pregledi 1
metaanalize i ¢lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez
Eriloga); aktuelne teme — deset, seminar prakticnog lekara — osam,

azuistika — Sest, ﬁrethodna saopstenja — pet, a komentari i pisma uredniku
—tri, izvestaji sa skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvaéenih termina (sem mm Hg i °C).

Za obradu teksta Kkoristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafi¢kih priloga koristiti standardne
graficke programe za Windows, poZeljno iz programskog paketa
Microsoft Office (Excel, Word Graph&. Kod kompjuterske izrade
grafika izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje  dva urednika/recenzenta.  Primedbe i  sugestije
urednika/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja.
Pre objave, rad se upucuje autoru odredenom za korespodenciju na
konaénu saglasnost.

Priprema rada

Delovi rada su: nasloyna strana, apstrakt sa kljuénim recima,
tekst rada, zahvalnost (po Zelji), literatura, prilozi.

1. Naslovna strana

a) PoZeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, 1,
STt

c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zakljucak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

e) Podaci o autoru za korespodenciju.

2. Apstrakt i kljuéne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 re¢i za
originalne clanke i meta-analize) sa naslovom rada. Kratkim
re¢enicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
Zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljucak.
Naglasiti nove i znacajne aspekte studije ili zapazanja. Strukturisani
apstrakt za kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz

bolesnika i Zaklju¢ak). Ispod apstrakta, ,,Kljuéne re¢i“ sadrze 3-10
kljucnih reci ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi slede¢a poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
0 kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaCa u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguéi
reprodukcija rezultata. Navesti podatke iz literature za uhodane metode,
ukljucujuéi i statistiCke. Tacno identifikovati sve primenjene lekove i
hemikalije, ukljuCujuéi genericko ime, doze i nadine davanja. Za
Ii(spiti_vanja na ljudima i Zivotinjama navesti saglasnost nadleznog etickog

omiteta.

_ Rezultate prikazati logickim redosledom u tekstu, tabelama i
ilustracijama. U tekstu naglasiti ili sumirati samo znac¢ajna zapazanja.

U diskusiji naglasiti nove i znaGajne aspekte studije i izvedene
zakljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama,
u nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati
zakljucke sa ciljevima raga, ali izbegavati nesumnjive tvrdnje i one
zakljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim
brojevima EOd kojima se citat pojavljuje u tekstu. Navode se svi
autori, ali ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci
o citiranoj literatur: moraju biti tacni. Literatura se u celini citira na
en%leskom jeziku, a iza naslova se navodi jezik Clanka u zagradi. Ne
prihvata se citiranje aﬁstrakata, sekundarnih publikacija, usmenih
saopStenja, neobjavljenin radova, sluzbenih i poverljivih dokumenata.
Radovi koji su prihvaceni za Stampu, ali jo$ nisu objavljeni, navode se
uz dodatak ,,u Stampi*. Rukopisi Koji su %redati, ali Jo§ nisu prihvaceni
za Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci“ (u zagradi).
Podaci sa interneta citiraju se uz navodenje datuma pristupa tim
podacima.
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Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u levom uglu (Tabela 1?, a
svakoj se daje kratak naslov. ObjaSnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci,
obavezno ih navesti kao i svaki drugi podatak iz literature.

lustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske
datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujed-
naceni, a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da
budu jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SI. 1;
Sl. 2 itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koristeci arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objaSnjavanje
pojedinog dela ilustracije, svaki pojedina¢no treba objasniti u legendi. Za
fotomikrografije navesti metod bojenja i podatak o uvecanju.

Skraéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koriséeni na sledeci nacin:
definisati skracenice i akronime pri njithovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav tekst, tabele i slike; koristiti ih samo za
termine Kkoji se.pommgu viSe od tri puta u tekstu; da bi se olaksalo Citaocu,
skra¢enice 1 aktinome treba Stedljivo Koristiti.

Abecedni popis svih skracenica i akronima sa objaSnjenjima treba
dostaviti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakciji ili na sajtu:
WWW.Vsp.mod.gov.rs


http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
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