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Српски архив за целокупно лекарство је часопис Српског лекарског 
друштва основаног 1872. године, први пут штампан 1874. године, 
у којем се објављују радови чланова Српског лекарског друштва, 

претплатника часописа и чланова других друштава медицинских и сродних 
струка. Објављују се: уводници, оригинални радови, претходна и кратка са-
општења, прикази болесника и случајева, видео-чланци, слике из клиничке 
медицине, прегледни радови, актуелне теме, радови за праксу, радови из 
историје медицине и језика медицине, медицинске етике и регулаторних 
стандарда у медицини, извештаји са конгреса и научних скупова, лични 
ставови, наручени коментари, писма уреднику, прикази књига, стручне 
вести, In memoriam и други прилози. 

Сви рукописи који се разматрају за штампање у „Српском архиву за 
целокупно лекарство“ не могу да се поднесу или да буду разматрани за 
публиковање на другим местима. Радови не смеју да буду претходно штам-
пани на другим местима (делимично или у потпуности). 

Приспели рукопис Уређивачки одбор шаље рецензентима ради стручне 
процене. Уколико рецензенти предложе измене или допуне, копија рецен-
зије се доставља аутору с молбом да унесе тражене измене у текст рада или 
да аргументовано образложи своје неслагање с примедбама рецензента. 
Коначну одлуку о прихватању рада за штампу доноси главни и одговорни 
уредник. 

За објављене радове се не исплаћује хонорар, а ауторска права се пре-
носе на издавача. Рукописи и прилози се не враћају. За репродукцију или 
поновно објављивање неког сегмента рада публикованог у „Српском ар-
хиву“ неопходна је сагласност издавача. 

Радови се штампају на енглеском језику са кратким садржајем на ен-
глеском и српском језику (ћирилица), односно на српском језику, са крат-
ким садржајем на српском и енглеском језику. 

Аутори прихватају потпуну одговорност за тачност целокупног садр-
жаја рукописа. Материјал публикације представља мишљење аутора и 
није нужно одраз мишљења Српског лекарског друштва. С обзиром на 
брз напредак медицинске научне области, корисници треба да независно 
процењују информацију пре него што је користе или се на њу ослањају. 
Српско лекарско друштво, уредник или Уређивачки одбор „Српског ар-
хива за целокупно лекарство“ не прихватају било какву одговорност за 
наводе у радовима. Рекламни материјал треба да буде у складу с етичким 
(медицинским) и правним стандардима. Рекламни материјал укључен у 
овај часопис не гарантује квалитет или вредност оглашеног производа, 
односно тврдње произвођача. 

Поднесени рукопис подразумева да је његово публиковање одобрио 
одговорни ауторитет установе у којој је истраживање обављено. Издавач 
се неће сматрати правно одговорним у случају подношења било каквог 
захтева за компензацију. Треба да се наведу сви извори финансирања рада.

Srpski Arhiv Za Celokupno Lekarstvo (Serbian Archives of Medicine) is 
the Journal of the Serbian Medical Society founded in 1872, and with first 
issue published in 1874. Serbian Archives of Medicine publishes articles of 

the Serbian Medical Society members, subscribers, as well as members of other 
associations of medical and related fields. The journal publishes the following 
article types: editorials, original papers, preliminary and short communications, 
case reports, video-articles, images in clinical medicine, review articles, current 
topics, articles for practitioners, history of medicine articles, language of medi-
cine articles, medical ethics (clinical ethics, publication ethics) and regulatory 
standards in medicine, congress and scientific meeting reports, personal view 
articles, invited commentaries, letters to the editor, book reviews, professional 
news, In memoriam and other articles. 

All manuscripts under consideration in the Serbian Archives of Medicine 
may not be offered or be under consideration for publication elsewhere. Articles 
must not have been published elsewhere (in part or in full).

The submitted manuscripts are forwarded by the Editorial Board to reviewers 
for editing and evaluation. If the reviewers find that the manuscript needs to be 
modified or amended, the copy of the report is sent to the author(s), requiring of 
them to make necessary modifications or amendments of the text or to provide 
argumentative explanation of their disagreement with the suggested reviewer’s 
remarks. The final decision on acceptance of the article for publication is made 
by the Editor-in-Chief.

The authors shall not be remunerated for the published articles, and they 
are required to assign copyright of their papers to the publisher. Manuscripts 
and enclosures shall not be returned to the authors. Reproduction or repeated 
publication of any section of the manuscript already published in the “Serbian 
Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in 
English and Serbian, or in the Serbian language, Cyrillic alphabet, with an ab-
stract in Serbian and English.

Authors accept full responsibility for the accuracy of all content within the 
manuscript. Material in the publication represents the opinions of the authors 
and does not necessarily reflect opinions of the Serbian Medical Society. Because 
of rapid advances in the medical sciences, users should independently evaluate 
information before using or relying on it. Serbian Medical Society, the Editor 
or Editorial Board of the Serbian Archives of Medicine do not accept any re-
sponsibility for the statements in the articles. Advertising material is expected 
to conform to ethical (medical) and legal standards. Inclusion of advertising 
material in this publication does not guarantee the quality or value of such 
product or claims made by its manufacturer.

Submission of the manuscript implies that its publication has been approved 
by the responsible authorities at the institution where the work has been carried 
out. The publisher will not be held legally responsible should be any claims 
for compensation. Details of all funding sources for the work should be given.

Прва страна првог броја часописа на српском језику
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SUMMARY
Introduction/Objective This study aimed to investigate the impact of multidisciplinary management led 
by brain–heart health experts on the quality of life (QoL) of patients suffering from post-stroke dysphagia.
Methods A total of 194 patients with post-stroke dysphagia, treated between January 2021 and June 
2024, were selected and randomly assigned to a control group (99 cases, standard care) and an observa-
tion group (95 cases, multidisciplinary management by brain–heart health experts). Both groups received 
intervention for three months. The swallowing function, clinical efficacy, nutritional risk and QoL were 
compared between the two groups before and after the intervention using the water-swallowing test 
(WST), the Gugging Swallowing Screen (GUSS), Nutritional risk screening 2002 (NRS2002) and stroke-
specific QoL scale (SS-QOL).
Results Compared to the pre-intervention period, both the observation group and the control group 
exhibited reduced WST grades, GUSS scores and NRS2002 screening risks post-intervention (p < 0.05), 
with a significant increase in the SS-QOL scores (p < 0.05). Compared with the control group, the observa-
tion group demonstrated lower WST grades, GUSS scores and NRS2002 screening risks post-intervention 
(p < 0.05). The clinical efficacy of the observation group was superior to that of the control group (p < 0.05), 
and the SS-QOL scores in the observation group were significantly higher than those in the control 
group (p < 0.05). 
Conclusion Multidisciplinary management led by brain–heart health experts significantly improved swal-
lowing functions, reduced malnutrition risk and enhanced QoL in patients with post-stroke dysphagia.
Keywords: dysphagia; stroke; brain–heart health experts; multidisciplinary care; quality of life

ORIGINAL ARTICLE / ОРИГИНАЛНИ РАД 

Multidisciplinary approach to patients with post-
stroke dysphagia to improve swallowing and quality 
of life
Bu Xu1, Xiangxia Rong1, Yan Gan1, Tao Wei1, Xiufang Zhang1, Jingjing Liu1, Jing Zhang1, Zilin Wang2

1Anhui University of Science and Technology, The First Affiliated Hospital Department of Nursing, Huainan 
City, China
2Huainan Xinhua Medical Group, Xinhua Hospital, Department of Medical Psychology, Huainan City, China

INTRODUCTION

Stroke is a prevalent detrimental condition 
that often leads to long-term complications. 
Subnuclear damage to the swallowing, hypo-
glossal and vagus nerves due to stroke can 
lead to true bulbar palsy, while bilateral cor-
ticobulbar tract damage can result in pseudo-
bulbar palsy. These conditions impair voluntary 
tongue movements, reduce muscular coordina-
tion and contribute to dysphagia [1]. Surveys 
suggest a complication incidence rate oscillat-
ing between 28% and 67% [2]. This range is 
influenced by differences in study populations, 
assessment methods, and dysphagia screening 
times. Nonetheless, it highlights the significant 
burden of dysphagia after stroke and highlights 
the importance of early identification and 
targeted management to prevent associated 
complications such as aspiration pneumonia, 
malnutrition, and prolonged hospitalization. 
Dysfunctional swallowing predisposes patients 
to malnutrition, electrolyte imbalances, psycho-
logical disorders and other health issues, there-
by impeding recovery from cerebral injury and 
diminishing quality of life (QOL). Moreover, 
the risk of aspiration during mealtimes can lead 

to life-threatening conditions such as aspiration 
pneumonia and choking [3]. Consequently, in 
clinical practice, expedited restoration of swal-
lowing functionality constitutes a cornerstone 
of rehabilitative care. Predominant therapeutic 
modalities include respiratory function train-
ing, electrical stimulation, central stimulation, 
swallowing function training and acupuncture 
therapy. However, these singular rehabilitation 
treatments are susceptible to external factors, 
potentially leading to suboptimal patient com-
pliance and outcomes. To meet these chal-
lenges, there is an increasing shift to a mul-
tidisciplinary management model, moving 
away from the traditional, experience-guided, 
personalized approach. The model emphasizes 
collaborative decision-making between profes-
sionals from different disciplines who integrate 
their expertise to design individualized and ev-
idence-based intervention plans based on each 
patient’s clinical situation [4]. Recent studies 
highlighted the pivotal role of multidisciplinary 
collaboration (involving a multidisciplinary 
diagnosis and treatment pattern) in the reha-
bilitation process of patients who experienced 
stroke [5, 6]. Consensus among experts advo-
cates for a multidisciplinary team approach to 
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dysphagia management, with brain–heart health experts 
emerging as pivotal figures responsible for comprehen-
sive patient evaluations, health management and profes-
sional follow-ups [7]. They are professionally trained and 
evaluated in multidisciplinary theoretical knowledge and 
communication skills, possessing extensive medical knowl-
edge and practical experience [8]. Numerous studies have 
shown that the involvement of brain–heart health experts 
in the rehabilitation process can effectively enhance patient 
recovery outcomes [9, 10]. This study endeavors to investi-
gate the effects of multidisciplinary management involving 
brain–heart health experts on the rehabilitation of patients 
with post-stroke dysphagia. The aim of this examination 
was to identify an effective management model to provide 
a reference for guiding the clinical practice of rehabilitation 
treatment for patients with post-stroke dysphagia.

METHODS

Study participants

A cohort of 213 newly diagnosed patients with stroke-
dysphagia, treated in the Department of Neurology at the 
First Affiliated Hospital of Anhui University of Science 
and Technology between January 2021 and June 2024, 
were selected as the study participants. They were divided 
into an observation group (103 cases) and a control group 
(110 cases). After accounting for dropouts (five cases) and 
deaths (three cases) in the observation group, and drop-
outs (three cases) and deaths (eight cases) in the control 
group, 95 cases in the observation group and 99 cases in 
the control group were ultimately included in the statistical 
analysis. The inclusion criteria were as follows: 

(1) patients experiencing their first stroke episode, with 
diagnoses corroborated by head magnetic resonance imag-
ing or computed tomography scans, aligning with estab-
lished stroke diagnostic criteria [11]; 

(2) patients with the manifestation of dysphagia, as evi-
denced by a water-swallowing test (WST) grade of III or 
higher [12]; 

(3) patients who demonstrated an ability to cooperate 
well; 

(4) patients who voluntarily consented to participate 
in the study. 

The exclusion criteria were as follows: 
(1) patients with severe cardiac, renal, or hepatic dys-

function; 
(2) patients with moderate to severe cognitive impair-

ments or psychiatric conditions that precluded cooperative; 
(3) patients in a comatose state. 
All participants were randomly divided into an observa-

tion group and a control group using a random number 
table method. Based on their admission sequence num-
ber, each participant was assigned a three-digit number 
from a pre-set random number table. Patients with an odd 
number were placed in the observation group, while those 
with an even number were placed in the control group. 
The control group followed the rehabilitation management 

methods outlined in the Chinese Guidelines for Dysphagia 
Rehabilitation Management (2023) [13]. Conversely, the 
observation group received multidisciplinary management 
led by brain–heart health experts, who collaborated to de-
velop treatment and care plans.

Specific strategies: team formation

The multidisciplinary team included: a deputy director 
of the nursing department with extensive clinical nursing 
experience as the team leader; the head of the neurology 
department and the head nurse from the neurology ward 
as deputy leaders; and members comprising a neurolo-
gist, a charge nurse, a rehabilitation therapist, a dietitian, a 
psychological counsellor, and a brain–heart health expert.

Division of labor

(1) The team leader managed the multidisciplinary team 
and coordinated communication between specialities. 

(2) The deputy leaders were responsible for establishing 
team working protocols to ensure the adoption of optimal 
rehabilitation measures for patients. 

(3) The neurologist was tasked with interpreting the 
Chinese Guidelines for Early Rehabilitation Treatment of 
Stroke, conducting examinations and providing guidance 
for nursing care. 

(4) The charge nurse was responsible for recognizing 
aspiration risk, monitoring patient progress and psycho-
logical state and implementing health education. 

(5) The rehabilitation therapist conducted swallowing 
function screenings, assessed patients’ swallowing func-
tions, established swallowing function training programs, 
and initiated rehabilitation interventions. 

(6) The dietitian conducted comprehensive nutritional 
assessments of patients and developed and adjusted nutri-
tional plans based on individual nutritional needs to ensure 
adequate nutrient intake. 

(7) The psychological counsellor was responsible for 
assessing and intervening in patients’ psychological states. 

(8) The brain–heart health expert was tasked with the 
comprehensive assessment, health management, and pro-
fessional follow-up of inpatients and outpatients.

Implementation of multidisciplinary management 
interventions led by brain–heart health experts

A multidisciplinary management communication plat-
form was established and spearheaded by the team leader 
through the creation of a “Multidisciplinary management 
team” WeChat group. Specific intervention measures based 
on the information platform included:

1) Nutritional risk screening: Brain–heart health experts 
assisted dietitians in conducting nutritional risk screenings 
using the Nutritional risk screening 2002 (NRS2002) tool 
[14] to assess patients’ nutritional status. 

2) Swallowing function training [15]: included exercises 
for lip, cheek, and tongue movements. Pharyngeal stimu-
lation involved using an ice cotton swab to stimulate the 

Application of multidisciplinary management with brain–heart health experts
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palatoglossal arch, the base of the tongue and the posterior 
pharyngeal wall, and instructing patients to perform dry 
swallowing actions to help stimulate pharyngeal muscles. 
Each session lasted five minutes and was conducted three 
times daily. 

3) Health education: Focused health education sessions 
were held weekly, with brain–heart health experts respon-
sible for notifying team members to prepare PowerPoint 
presentations in advance. The multidisciplinary team or-
ganized and ensured active participation by patients with 
stroke-dysphagia and their families. 

4) Psychological care: Psychological counsellors dynam-
ically assessed patients’ psychological states and promptly 
communicated any psychological issues to psychiatrists. 

5) Rehabilitation follow-up: a follow-up database 
for discharged patients was established and a follow-up 
WeChat group was created; weekly phone calls were con-
ducted with patients for continuous rehabilitation guidance 
and ensured via the implementation of a three-month in-
person follow-up process.

Evaluation indicators

The patients in both groups were assessed before the inter-
vention and three months after discharge using the follow-
ing indicators. Follow-up at three months was conducted 
via on-site outpatient visits, where members of the multi-
disciplinary management team evaluated clinical efficacy, 
swallowing function, nutritional status, and QoL using 
questionnaires or on-site examinations. The findings were 
subsequently reviewed and validated by the team leader 
and deputy leader.

WST: utilizing the WST for grading, patients initially 
consumed 1–3 tablespoons of water [12]. If no abnor-
malities were observed, they proceeded to drink 30 mL 
of water, with the duration of drinking being recorded 
to observe the condition of drinking and the presence of 
coughing or choking. The test consisted of five grades, 
Grade I: normal, i.e., drinking in one gulp within five sec-
onds without coughing or choking; Grade II: suspected 
swallowing disorder, i.e., taking more than five seconds 
to drink in one gulp or needing more than two attempts 
without coughing or choking; Grade III: able to drink in 
one gulp but with coughing or choking; Grade IV: need-
ing more than two attempts with coughing or choking; 
Grade V: frequent coughing or choking, unable to finish 
drinking. Grades III to V were considered to include swal-
lowing disorders.

Clinical efficacy: markedly effective – a two-grade im-
provement in the WST compared to before the interven-
tion; improved – a one-grade improvement compared to 
before the intervention; ineffective – no improvement in 
the WST results. The overall response rate (ORR) was cal-
culated by comparing the efficacy between the two groups 
as ORR = (significant effect + improved) / total number 
of cases × 100%.

Swallowing function: the Standardized Swallowing 
Assessment [16] was utilized to evaluate patients’ swallow-
ing function before and after the intervention and included 

a clinical examination, water drinking test and normal eat-
ing assessment, with a total score of 18–46 points. The 
score was inversely related to swallowing function.

Nutritional status of patients: The NRS2002 tool [17] 
was employed to screen patients for nutritional risk and 
covered nutritional status, disease severity and age. A score 
of 3 or above indicated a risk of malnutrition.

QoL: The stroke-specific QoL scale (SS-QOL) [18] was 
used for the assessment of 12 dimensions including family 
roles, cognition, mobility, and self-care, with 49 items and 
a total score of 49–245 points. A higher score indicated a 
better QoL.

Statistical analysis

All data were statistically analyzed using the IBM SPSS 
Statistics for Windows, Version 25.0. (IBM Corp., Armonk, 
NY, USA). Quantitative data were described as mean ± 
standard deviation (x- ± s), and differences between the 
two groups were compared using a t-test. Categorical data 
were described as rates (%), and between-group compari-
sons were made using the χ² test with a significance level 
of α = 0.05.

Ethics approval: This study was conducted in accor-
dance with the Declaration of Helsinki and approved 
by the Medical Ethics Committee of The First Affiliated 
Hospital of Anhui University of Science and Technology.

RESULTS

Comparison of baseline data between the two 
groups

A cohort of 213 patients was recruited according to the in-
clusion criteria and randomly divided into an observation 
group (103 cases) and a control group (110 cases). After a 
three-month follow-up, 95 cases in the observation group 
and 99 cases in the control group were included. The com-
parison of baseline data between the two groups showed 
no significant differences in demographic characteristics, 
stroke type, and average hospital stay (p > 0.05), indicating 
comparability between the groups (Table 1).

Comparison of WST grades between the two 
groups

WST scores were significantly improved in both groups 
after the intervention (p < 0.05), and greater improvements 
were observed in the observation group, particularly in 
terms of a reduction in severe dysphagia (Grade V) and an 
increase in normal swallowing function (Grade I) (Table 2).

Comparison of clinical efficacy between the two 
groups

The ORR in the observation group (92.63%) was signifi-
cantly higher than in the control group (66.67%), with a 
statistically significant difference (p < 0.05).



  

233

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):230–236 www.srpskiarhiv.rs

Application of multidisciplinary management with brain–heart health experts

Comparison of swallowing function between the 
two groups

The swallowing function score showed a significant 
improvement in both groups after the intervention 
(p < 0.001), and a greater reduction was observed in the 
observation group, suggesting that swallowing function 
enhancement was more effective (Table 3).

Comparison of NRS2002 results between the two 
groups

NRS2002 risk screening showed a significant reduction 
in the risk of malnutrition in both groups after the inter-
vention (p < 0.05), with a more significant improvement 
in the observation group compared to the control group. 
(Table 4).

Comparison of QoL between the two groups

SS-QOL scores showed a significant improvement 
(p < 0.001) in both groups after the intervention, with a 
greater increase in the observation group compared to the 
control group, indicating an improved QoL after the in-
tervention (Table 5).

DISCUSSION

The Chinese Stroke Dysphagia and Nutritional Management 
Manual (2019) underscores that the management of post-
stroke dysphagia is a clinical management process involv-
ing multidisciplinary collaboration [19]. Management 
teams involving brain–heart health experts conduct com-
prehensive assessments primarily based on patient needs 
and risk factors and provide patients with high-quality, 
professional, and comprehensive management, thereby 
improving patient outcomes. Furthermore, these teams 
significantly contribute to enhancing the compliance of 
patients with stroke concerning medical advice and health 
education [20, 21].

The results of the present study indicate that multi-
disciplinary management involving brain–heart health 
experts significantly improved the clinical efficacy, swal-
lowing function, nutritional status and QoL of patients 
with post-stroke dysphagia compared to the control group. 
Stroke and its complications require a lengthy rehabili-
tation process. Brain–heart health experts play an active 
and affirmative role in improving the awareness of pa-
tients with stroke and high-risk populations’ awareness 
of the disease and treatment compliance through effec-
tive health management and follow-up [22]. Within the 
team, they are instrumental in conducting comprehensive 
assessments, health management and professional follow-
ups for both in-hospital and out-hospital patients with 
stroke. Implementing multidisciplinary management for 
dysphagia ensures the continuous professional manage-
ment of patients and timely assessment and adjustment 
of rehabilitation treatment plans, where it acts as a bridge 

Table 1. Comparison of baseline data between the two groups

Parameters Observation 
Group (n = 95)

Control Group 
(n = 99) p

Age* 71.11 ± 11.56 73.21 ± 11.08 0.196
Gender∞

Male 56 (58.95) 61 (61.62)
0.704

Female 39 (41.05) 38 (38.38)
Stroke Type∞

Ischemic Stroke 80 (84.21) 80 (80.81)
0.533

Hemorrhagic Stroke 15 (15.79) 19 (19.19)
Average Hospital Stayα 14.16 ± 6.37 14.62 ± 7 0.634

*data are presented in years with mean value and standard deviation;  
∞data are presented as u number of patients with percentage in brackets;  
αdata are presented in days with mean value and standard deviation

Table 2. Comparison of water-swallowing test grades before and after 
intervention

Parameters

Ca
se

s

G
ra

de
 I

G
ra

de
 II

G
ra

de
 II

I

G
ra

de
 IV

G
ra

de
 V

p

Observation Group
Before 95 1 11 27 27 29

< 0.001
After 95 36 28 25 3 3
Control Group
Before 99 2 10 27 29 31

< 0.001
After 99 25 30 21 12 11

Table 3. Comparison of Swallowing Function Scores (SFS) before and 
after intervention

Parameters Number of 
Cases SFS p

Observation Group
Before 95 31.53 ± 6.31

< 0.001
After 95 23.33 ± 4.60
Control group
Before 99 29.49 ± 7.06

< 0.001
After 99 20.83 ± 3.78

Table 4. Comparison of Nutritional Risk Screening 2002 before and 
after treatment

Group Cases Risk of 
malnutrition

Without the risk of 
malnutrition p

Observation Group
Before 95 82 13

< 0.001
After 95 47 48
Control Group
Before 99 84 15

< 0.001
After 99 55 44

Table 5. Comparison of stroke-specific quality of life scale (SS-QOL) 
scores before and after treatment

Group Cases SS-QOL Scores p
Observation Group
Before 95 128.75 ± 38.17

< 0.001
After 95 170.83 ± 35.61
Control Group
Before 99 124.96 ± 38.83

< 0.001
After 99 159.77 ± 26.09
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between in-hospital and out-hospital care to ensure effec-
tive rehabilitation treatment for patients.

The results of this study are consistent with multiple 
studies and demonstrate unique advantages. Chen et al. [6] 
proposed that the multidisciplinary collaboration model 
could effectively improve the recovery rate of swallowing 
function, however, their model lacked a clearly defined 
core coordinator, which may have limited team collabora-
tion efficiency. In contrast, the present study introduced 
a management model led by brain–heart health experts, 
which improved the communication efficiency between 
various disciplines and realized continuous management 
from hospitalization to discharge and significantly im-
proved clinical efficacy. Wang et al. [9] showed that the 
intervention of brain–heart health experts through mobile 
health platforms could improve patient treatment com-
pliance. In our study, the model was further applied to 
the field of swallowing function rehabilitation, combined 
with nutritional support, psychological care and family 
participation, and the results for the observation group 
were better than the control group in terms of swallowing 
function score, nutritional status and QoL, indicating that 
this management model has high promotional value. In ad-
dition, the community-based group rehabilitation program 
of Yang et al. [16] demonstrated that structured rehabili-
tation could help improve patients’ QoL. Accordingly, a 
digital follow-up system (via the WeChat platform) was 
included in this study to enhance the continuity and oper-
ability of the intervention, thereby enabling patients to still 
receive professional guidance after discharge and ensure 
the stability of rehabilitation effects. In summary, this study 
followed a more systematic and practical approach than 
previous studies in terms of integrating multidisciplinary 
resources, strengthening the role of experts and optimiz-
ing the use of assessment tools, which provides new ideas 
and a practical path for the standardized management and 
rehabilitation of post-stroke dysphagia.

Patients with stroke, hindered by partial brain tissue 
damage, encounter restrictions in self-care, language capa-
bilities, and social participation. The condition’s slow and 
prolonged rehabilitation process and sequelae can easily 
trigger mental afflictions. Patients with stroke-induced 
dysphagia experience swallowing dysfunction, leading to 
aspiration, coughing, and even pulmonary infection under 
adverse psychological and physiological states, which can 
lead to malnutrition. Brain–heart health experts can imple-
ment systematic, standardized, and stratified follow-up 
management, covering physical, psychological, and med-
ication-related aspects to tailor the timing and content of 
follow-up according to each patient’s condition [21, 23]. 
By establishing a robust communication relationship with 

patients that focuses on their psychological frame of mind 
and providing necessary socio-psychological support, 
brain–heart health experts can significantly alleviate ad-
verse psychological emotions such as anxiety and depres-
sion among patients with stroke and improve outcomes 
while also addressing nutritional issues and enhancing 
patients’ QoL [20].

CONCLUSION

In conclusion, multidisciplinary management involving 
brain–heart health experts integrate multidisciplinary 
resources, personnel, and professional knowledge and 
applies them to the clinical care of patients with stroke 
and dysphagia. This enhances the accuracy and specific-
ity of rehabilitation measures, ensuring timely and ef-
fective treatment of the condition, and providing social 
and psychological support. This approach exerts a more 
pronounced ameliorative effect on patients’ dysphagia, en-
hances clinical efficacy, diminishes the risk of nutritional 
malnutrition, and improves patients’ QoL, demonstrating 
substantial value for clinical implementation.

This study is not without its limitations. Being a single-
centre study with a relatively small cohort size, the findings 
are susceptible to bias, potentially curtailing the universal-
ity and applicability of the conclusions. Moreover, the short 
follow-up time and the small number of follow-up visits 
preclude a comprehensive evaluation of patients’ recovery 
process and long-term outcomes, including an absence 
of statistical analysis on the recurrence rates of stroke. To 
address these shortcomings, future studies should aim to 
conduct more rigorous multi-centre, large-sample studies 
and provide references for the rehabilitation treatment of 
patients with stroke-induced dysphagia through extended 
follow-up periods.
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САЖЕТАК
Увод/Циљ Ова студија имала је за циљ да истражи утицај 
мултидисциплинарног приступа којим руководе стручњаци 
за здравље мозга и срца на квалитет живота болесника који 
пате од дисфагије после можданог удара. 
Методе Укупно 194 болесника са дисфагијом после можда-
ног удара, лечених од јануара 2021. до јуна 2024. године, 
насумично су распоређена у контролну групу (99 случаје-
ва, стандардна нега) и групу за посматрање (95 случајева, 
мултидисциплинарни приступ стручњака за здравље мозга 
и срца). Обе групе биле су подвргнуте тромесечној интер-
венцији. Функција гутања, клиничка ефикасност, нутритивни 
ризик и квалитет живота упоређени су између група пре и 
после интервенције коришћењем теста гутања воде (WST), 
Гугинг скрининга за процену гутања (GUSS), скрининга ну-
тритивног ризика 2002 (НРС2002) и скале квалитета живота 
специфичне за мождани удар (SS-QOL). 
Резултати У поређењу са периодом пре интервенције, и 
посматрачка и контролна група показале су смањење вред-

ности у тестовима WST, GUSS и НРС2002 после интервенције 
(p < 0,05), уз значајно повећање резултата на скали SS-QOL 
(p < 0,05). У поређењу са контролном групом, посматрана 
група је показала ниже вредности резултата тестова WST, 
GUSS и НРС2002 после интервенције (p < 0,05). Клиничка 
ефикасност посматране групе била је значајно већа у односу 
на контролну групу (p < 0,05), а резултати SS-QOL у посма-
траној групи били су значајно виши од оних у контролној 
групи (p < 0,05). 
Закључак Мултидисциплинарни приступ под вођством 
стручњака за здравље мозга и срца значајно је побољшао 
функцију гутања, смањио ризик од неухрањености и уна-
предио квалитет живота код болесника са дисфагијом после 
можданог удара.
Кључне речи: дисфагија; мождани удар; стручњаци за 
здравље мозга и срца; мултидисциплинарна нега; квалитет 
живота

Мултидисциплинарни приступ болесницима са дисфагијом после можданог 
удара ради побољшања гутања и квалитета живота
Бу Сју1, Сјангсја Ронг1, Јен Ган1, Тао Веј1, Сјуфанг Џанг1, Ђингђинг Љу1, Ђинг Џанг1, Цилин Ванг2

1Универзитет науке и технологије Анхуја, Прва придружена болница, Одељење за негу, Хуајнан, Кина;
2Медицинска група Синхуа у Хуајнану, Болница Синхуа, Одељење медицинске психологије, Хуајнан, Кина

Xu B. et al.

DOI: https://doi.org/10.2298/SARH241122043X



  

237

Correspondence to:
Jehat KILIÇ
Gazi Yaşargil Training  
and Research Hospital
Qadya Street
Kuçukkadi district
Azel Villas No:47 Sur/Diyarbakir
Diyarbakir 21010, Turkey 
jehat_kilic@outlook.com

Received • Примљено:  
June 11, 2024

Revised • Ревизија:  
May 19, 2025

Accepted • Прихваћено:  
May 26, 2025

Online first: June 6, 2025

SUMMARY
Introduction/Objective Inflammatory bowel disease (IBD) is often diagnosed during patients’ sexually 
active years, and factors like disease severity, treatment, and surgery may impact sexual function. This 
study aimed to assess the sexual quality of life in IBD patients.
Methods Patients with IBD and control groups (n = 45) were prospectively included in this study. Demo-
graphic data of patients and duration of illness, laboratory and endoscopic data, and treatment informa-
tion were recorded. Participants completed the Patient-Reported Outcomes Measurement Information 
System (PROMIS) Sexual Activity Index. 
Results In total, 103 patients were included (41 patients with ulcerative colitis and 17 patients with 
Crohn’s disease). The mean age of patients with IBD was 34.26 ± 10.1 years, while the control group 
had a mean age of 32.93 ± 10.5 years (p = 0.518). The mean total PROMIS was found to be lower in the 
patient group (men: 29.8 ± 7.4; women: 28.1 ± 7.7) than in the control group (men: 38.5 ± 5.4; women: 
34.8 ± 11.6), but the difference was statistically significant only in men (p < 0.001). The median value of 
the Sexual Life Quality Index was found to be lower in the patient group [men: 3 (1–5); women: 3 (1–4)] 
than in the control group [men: 5 (3–5); women: 4 (1–5)]. The low Sexual Life Quality Index difference 
was significant in both men (p < 0.001) and women (p = 0.042). 
Conclusion IBD patients showed lower sexual quality of life compared to the general population. Assess-
ing sexual well-being alongside disease activity may positively impact disease management.
Keywords: inflammatory bowel disease; PROMIS; sexual dysfunction
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INTRODUCTION

The term “sexual function” refers to the ability 
to complete the sexual cycle – sexual interest, 
arousal, orgasm, resolution, and satisfaction – 
after a sexual stimulus (tactile, visual, olfactory, 
etc.) without any limitations (e.g., physical, 
psychological, or psychosocial). Many physi-
ological, psychosocial, and sociocultural fac-
tors influence sexual function. A problem in 
any of these factors limits sexual function in 
the person [1].

Inflammatory bowel disease (IBD) pre-
dominantly affects individuals of young and 
reproductive age. Consequently, factors such as 
disease type, disease activity, and medications 
administered may negatively impact sexual 
quality of life. Therefore, treatment should be 
personalized based on disease activity and indi-
vidual clinical conditions, in consultation with 
physicians [2–5].

IBD can alter patients’ physical appearance 
— and their perception of it — through fistu-
lae, ostomies, and surgical scars [6]. Distorted 
body image is present in seventy percent of 
patients with IBD and has been shown to af-
fect women more than men (75% vs. 51%) [7, 
8]. Female patients with Crohn’s disease (CD) 
state that they avoid sexual activity owing to 

fear of abdominal pain, diarrhea, and fecal in-
continence [9]. Although sexual dysfunction 
and distorted body perception are common in 
patients with IBD, these issues are rarely dis-
cussed by clinicians and patients [10].

Given the sociocultural characteristics of the 
region, this study aimed to evaluate sexual dys-
function among patients with IBD – a topic of-
ten overlooked because it is seldom addressed. 
The purpose of this study is to enhance patient 
support, improve disease management, raise 
physician awareness, and contribute meaning-
fully to the medical literature.

METHODS

Fifty-eight patients diagnosed with IBD in the 
Gastroenterology Clinic of the Dicle University 
Faculty of Medicine between 2009 and 2020 
and 45 healthy controls with matching demo-
graphic characteristics were included. 

Sexually active patients aged 18 – 65 years 
with an endoscopic and histopathological diag-
nosis of IBD were included. Exclusion criteria 
were as follows:

• �receipt of medications other than standard 
IBD therapy that could affect sexual life;

• �prior surgical intervention for IBD; and
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• �current treatment for sexual dysfunction.
Remission in IBD, including CD and ulcerative colitis 

(UC), was evaluated using the following criteria:
• �Clinical remission: CD = Crohn’s Disease Activity 

Index (CDAI) < 150; UC = Mayo score ≤ 2 with no 
sub-score > 1.

• �Biochemical remission: normalization of inflamma-
tory biomarkers, such as C-reactive protein (CRP) and 
fecal calprotectin.

• �Endoscopic remission: absence of visible inflamma-
tion on endoscopy, indicating mucosal healing.

• �Histologic remission: lack of microscopic inflamma-
tion in biopsies, indicating deep-tissue healing [11].

Demographic and clinical data were recorded, including 
age, socio-economic status, education level, marital status, 
disease duration, total protein, albumin, white-blood-cell 
count, hemoglobin, CRP, site of endoscopic involve-
ment, clinical activity status, medications used, and type 
of treatment (local or systemic). The Turkish version of 
the internationally validated Patient-Reported Outcomes 
Measurement Information System (PROMIS) question-
naire was administered to patients and controls (Tables 1 
and 2). Lower scores indicate dissatisfaction with sexual 
life, whereas higher scores reflect greater satisfaction.

For men, the score range is 8 – 45: 8–13 very low, 14–20 
low, 21–33 medium, 34–39 high, 40–45 very high.

For women, the score range is 10 – 53: 10–17 very low, 
18–25 low, 26–36 medium, 37–44 high, 45–53 very high. 
In questions 3–7, the more sexual complaints patients have, 
the fewer points they receive.

Statistics

The research was conducted prospectively, and the data ob-
tained were cross-sectional in two groups. The survey was 
administered, and survey scores – total score and sexual-life 
indices – were evaluated with the one-sample Kolmogorov–
Smirnov test, Student’s t-test, and Mann–Whitney U test. 
Normality of the data was tested with the one-sample 
Kolmogorov–Smirnov test. Values with non-normal dis-
tribution were evaluated with the Mann–Whitney U test, 
and those with normal distribution were evaluated with the 
Student’s t-test. Parametric values were expressed as mean 
± SD, and non-parametric values were expressed as me-
dian (min–max). Yates’ correction and Pearson’s χ2 test were 
used to analyze cross-tabulations. Student’s t-test was used 
to compare normally distributed data of the patient and 
control groups, and the Mann–Whitney U test was used to 
compare non-normally distributed data. A value of p < 0.05 
was considered statistically significant. Statistical analyses 
were performed using PASW for Windows, Version 18.0 
(SPSS Inc., Chicago, IL, USA).

Ethics: The protocol was approved by the Dicle 
University Faculty of Medicine Clinical Research Ethics 
Committee (16 July 2020; No. 132, Annex 4).

RESULTS 

A total of 58 patients, 41 with UC and 17 with CD, were 
included in this study. Forty-two (63.4%) of these patients 
were male and 16 (27.6%) were female. In the control 
group, 25 (55.6%) were male and 20 (44.4%) were female. 
The mean age of patients with IBD was 34.26 ± 10.1 years, 
while the control group had a mean age of 32.93 ± 10.5 
years. There was no statistically significant difference be-
tween the patient and control groups for either sex distri-
bution (p = 0.075) or mean age (p = 0.518).

The duration of disease in patients with UC was 
70.6 ± 42.5 months, and in patients with CD it was 
52 ± 33.5 months (p = 0.112). When the patients were 
examined in terms of clinical and endoscopic activ-
ity/remission, 37 were in remission, 63.8% (UC = 23, 
39.7%; CD = 14, 24.1%), 20 were active, 34.5% (UC = 18; 
CD = 2), and one patient (1.7%) had newly diagnosed CD. 

Karakaş Kılıç D. et al.

Table 1. PROMIS survey questions and scoring addressed to male 
participants

Question 
number Questions Points

1 To what extent is your desire for sexual activity 
present? 1–4

2 How often do you want to have sex? 1–5

3 Difficulty getting an erection [hardening] when 
you want during sexual activity? 1–6

4
How difficult is it for you to maintain an 
erection [hardening] whenever you want 
during sexual activity?

1–6

5 How would you describe your ability/grade to 
be erect? 1–5

6 How would you rate your ability to have a 
satisfying orgasm? 1–6

7 How much pleasure do you get during sexual 
activity? 1–6

8 How would you describe your degree of 
satisfaction during sexual activity? 1–6

Table 2. PROMIS survey questions and scoring addressed to female 
participants

Question 
number Questions Points

1 To what extent is your desire for sexual activity 
present? 1–5

2 How often do you want to have sex? 1–5

3 How often have you been lubricated during 
sexual intercourse in the last 4 weeks? 1–6

4 When you want to be lubricated [wet]; How 
often do you experience difficulties? 1–5

5
How would you describe your vaginal 
discomfort during sexual activity? [1: high –5: 
low]

1–5

6 How often do you have problems with sexual 
activity due to vaginal pain and/or discomfort? 1–5

7 How often do you have to stop your sexual 
activity due to vaginal pain and discomfort? 1–5

8 How would you rate your ability to have a 
satisfying orgasm? 1–5

9 How much pleasure do you get during sexual 
activity? 1–6

10 How would you describe your degree of 
satisfaction during sexual activity? 1–6
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Disease-activity rates were significantly higher in patients 
with ulcerative colitis (p = 0.026) (Table 3).

The individual scores, total scores, and Sexual-Life-
Quality Index (SLQI) values for the male patient and 
control groups are shown in Table 4. The PROMIS total 
score was statistically significantly lower in male patients 
(29.8 ± 7.4) than in male controls (38.5 ± 5.4) (p < 0.001). 
In addition, the SLQI based on this total score was 3 (1–5) 
in male patients and 5 (3–5) in male controls, which was 
also statistically significantly lower (p < 0.001).

Individual scores, total scores, and 
SLQI values for the female patient and 
control groups are shown in Table 5. 
Although the PROMIS total score was 
lower in female patients (28.1 ± 7.7) 
than in female controls (34.8 ± 11.6), the 
difference was not statistically signifi-
cant (p > 0.05). The SLQI based on the 
total score was 3 (1–4) in female patients 
and 4 (1–5) in female controls, and this 
difference was statistically significant 
(p = 0.042).

DISCUSSION

Our aim in this study was to investigate 
regional epidemiological data on the SLQI in male and 
female patients with IBD. The relationship and frequency 
of IBD-related SLQI, male erectile dysfunction, and fe-
male sexual dysfunction, which have a wide place in the 
medical literature, were investigated in individuals with 
IBD followed in our clinic. IBD is a disease that generally 
affects both sexes equally and has serious negative effects 
on quality of life [12]. It generally has a negative impact on 
physical appearance and self-perception owing to fistulae, 
surgical scars, and ostomy operations. However, symptoms 
such as abdominal pain, diarrhea, and fecal incontinence 
also have negative effects on sexuality and body image.

IBD is a disease that is generally more common in 
young adults, and sexual dysfunction may negatively affect 
this group more than expected [13, 14]. To our knowledge, 
there is no study investigating the quality of sexual life 
in patients with IBD in our region. The main aim of this 
study was to assess the sexual-life quality of patients using 
a validated survey and contribute to the literature.

Sexual dysfunction is a complex biological, psychologi-
cal, and social process. Physiologically, it involves many 
body systems, especially the neurological, vascular, and 
endocrine systems [15]. Sexual dysfunction seen in IBD 
has both psychological and physiological dimensions and 
these dimensions are closely intertwined. For example, 
physiological conditions such as fatigue, joint pain, ab-
dominal pain, and dyspareunia can cause psychological 
diseases such as depression and anxiety, and these symp-
toms can decrease with the correction of the disease by a 
gastroenterologist [6]. Women with IBD are at greater risk 
for vaginal infection and decreased lubrication than the 
normal population. Men with IBD experience decreased 
sexual function and erectile dysfunction more than those 
without IBD or those with IBD in remission [16–20].

In a study conducted by Rivière et al. [21] on 358 pa-
tients with inflammatory bowel disease, 238 had CD and 
120 had UC. These patient groups were compared with 
normal control groups, and the rate of sexual dysfunction 
in female patients with IBD was found to be higher than 
in the normal population. This rate was 53.6% (women 
with IBD) and 28% (control group). Male patients with 
IBD were evaluated for erectile dysfunction, and the rate 

Sexual dysfunction in patients with inflammatory bowel disease

Table 3. Data of patients with ulcerative colitis and Crohn’s disease

Patient data Ulcerative colitis Crohn’s disease p
Number of patients 41 17 > 0.05

Sex
Female 13 Female 3

Male 28 Male 14
Diagnosis time
(mean + SD) 70.6 ± 42.5 52 ± 33.5 0.112

Localization

Proctitis (E1) 8
(13.8%)

Ileal (L1)
İleo-colonic (L2)

9 (15%)
2 (3.4%)

Left colon (E2) 22
(37.9%)

Isolated colonic
(L3) 2 (3.4%)

Extensive 11 (19%) Fistulized (p) 4 (29.3%)

Disease activity
Active N: 18

(31%) Active N : 3
(5.2%)

0.026
Remission N: 23

(39.7%) Remission N: 14
(24.1%)

Table 4. Male PROMIS survey scores and sexual life quality index results

Question number Patients Control p
1* 4 [1–5] 5 [3–5] < 0.05
2* 3 [2–5] 4 [3–5] < 0.05
3* 4 [1–5] 6 [1–6] < 0.001
4* 4 [1–5] 6 [1–6] < 0.001
5* 3 [2–5] 4 [4–6] 0.067
6* 4 [1–6] 5 [4–6] 0.009
7 5 [1–6] 6 [4–6] < 0.001
8* 3 [1–5] 5 [4–6] < 0.001

Total scores** 29.8 ± 7.4 38.5 ± 5.4 < 0.001
Sexual Life Quality Index* 3 [1–5] 5 [3–5] < 0.001

*Mann–Whitney test; 
**Student’s t-test

Table 5. Women’s PROMIS survey scores and sexual life quality index 
results

Question number Patients Control p

1* 2.5 [1–4] 4 [1–5] < 0.05

2* 2 [1–3] 3 [1–5] < 0.05
3* 3 [1–6] 4 [1–6] 0.727
4** 3.4 ± 0.3 3.5 ± 0.3 0.892
5** 2.3 ± 0.2 3.3 ± 0.3 < 0.05
6* 3.5 [1–5] 4 [1–5] 0.912
7** 3.4 ± 0.3 3.3 ± 0.3 0.794
8* 3 [2–4] 4 [2–5] < 0.001
9* 3 [1–4] 4.5 [1–6] < 0.001

10** 3.1 ± 0.3 3.8 ± 0.3 0.191
Total scores** 28.1 ± 7.7 34.8 ± 11.6 0.060

Sexual Life Quality Index* 3 [1–4] 4 [1–5] < 0.05

*Mann–Whitney test; 
**Student’s t-test



  

240

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):237–242

of erectile dysfunction was found to be higher than the 
healthy control group. In patients with IBD, sexual dys-
function was detected in 54% of women and erectile dys-
function in 43% of men. These rates were quite high com-
pared to healthy control groups. The result of our study is 
consistent with the result found by Rivière et al. [21], and 
the sexual-life quality index in both groups of men and 
women is lower than the control group.

In a study conducted by Marin et al. [22] on 555 pa-
tients, 355 of whom had inflammatory bowel disease and 
200 of whom were healthy controls, they showed that one-
half of the women and one-third of the men had a decrease 
in sexual desire and satisfaction after the diagnosis of IBD. 
These patients have significantly lower sexual-function-in-
dex scores compared to the control group. Corticosteroids 
and biological agents used in the treatment of the disease, 
depression, and diabetes mellitus have been identified as 
independent predictors of sexual dysfunction in patients 
with IBD [23–26]. According to the results we obtained 
in our study, when the quality of sexual life was evaluated 
statistically, the quality of sexual life of the patient group 
was found to be significantly lower in women and men 
compared to the control group, more prominently in men 
[22]. The survey we applied was more comprehensive and 
included questioning erectile dysfunction in men, and ac-
cording to the results of our study, when evaluated based 
on the total survey score in male and female patients, the 
scores of the patient group were statistically significantly 
lower than the control group.

In the multicenter study conducted by Bel et al. [27] on 
168 female and 119 male inflammatory-bowel patients, no 
significant difference was found in terms of sexual dys-
function compared to the normal control group. In this 
study, sexual dysfunction was 54% in female patients with 
IBD and 44% in the normal group. It was 25% in both 
male patients and the control group. IBD patients with 
active disease had impaired sexual function compared to 
patients in remission and the control group. There was a 
significant relationship between sexual dysfunction and 
disease activity, fatigue, depressive state, and quality of life 
in both male and female patients. The main characteris-
tic of the relationship between disease activity and sexual 
dysfunction was depression. Patients with active IBD had 
more sexual dysfunction than patients in remission and the 
control group, and depression was found to be the stron-
gest determinant. In our study, the patients’ relationship 
with depression was not questioned. The fact that Bel et al. 
[27] did not find a significant relationship between sexual 
dysfunction and IBD may be because they focused on its 
relationship with depression. Again, the larger number of 
patients in the study by Bel et al. [27] may have produced 
different results than our study, since it was multicentric.

As a result of this study, we showed that the total score 
of the PROMIS survey was lower in the patient group of 
both sexes than in the control group, although statistical 
significance was reached only in men. Again, we found that 
the sexual-life quality index was statistically significantly 
lower in both male and female patient groups compared to 
the control group. These results revealed that the quality of 
sexual life was low in both male and female patients with 
inflammatory bowel disease.

Although our study is the first to investigate sexual dys-
function in patients with inflammatory bowel disease in 
our region, it has some limiting factors. The first is that the 
number of our patients, especially women, is relatively low. 
The main reason for this is that it was a study conducted 
during the COVID-19 pandemic, the lower literacy rate 
of women, and the fear of sexual evaluations due to the 
cultural structure of the region. Defining and finalizing 
the survey form for patients on the internet increases pa-
tient participation, even if it is not at the level we want. 
Secondly, the quality of sexual life of the patients could not 
be correlated with disease activation, medication used, and 
socioeconomic level because responses were anonymous. 
This situation is related to the fact that it is not possible to 
see which patient filled out which survey because the study 
must comply with ethical rules. Another limiting factor 
was that, although a small number of our patients were 
illiterate, the questionnaires were answered with the help 
of the patients’ relatives, which may have caused incorrect 
scoring in this group. One of the primary limitations of 
this study is the relatively small sample size. Additionally, 
some patients were reluctant to share detailed informa-
tion on this sensitive topic, which may have affected the 
depth of the data collected. It is evident that future studies 
with larger patient cohorts and well-defined control groups 
will provide more comprehensive insights and contribute 
significantly to the literature.

CONCLUSION

Inflammatory bowel disease is usually diagnosed at sexu-
ally active age; it is a chronic inflammatory disease with 
relapses and remissions. Considering the sociocultural 
structure of our region, during routine follow-up of IBD 
patients the quality of sexual life – which seriously affects 
overall quality of life – should be assessed proactively, 
without waiting for the patient to raise the issue, and the 
necessary support should be provided to maintain both 
psychological and physiological well-being.
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САЖЕТАК
Увод/Циљ Запаљенска болест црева (ЗБЦ) често се дија-
гностикује током сексуално активних година, а тежина бо-
лести, начин лечења и хируршки захвати могу утицати на 
сексуалну функцију. 
Циљ ове студије био је да процени квалитет сексуалног жи-
вота код болесника са ЗБЦ.
Методе У студију су проспективно укључени болесници са 
ЗБЦ и контролна група (n = 45). Забележени су демографски 
подаци, трајање болести, лабораторијски и ендоскопски 
налази и подаци о терапији. Сви испитаници попунили су 
PROMIS индекс сексуалне активности.
Резултати Укупно је укључено 103 испитаника (41 са ул-
церозним колитисом и 17 са Кроновом болешћу). Про-
сечна старост болесника са ЗБЦ износила је 34,26 ± 10,1 
година, а контролне групе 32,93 ± 10,5 година (p = 0,518). 

Средњи укупни скор PROMIS-а био је нижи у групи боле-
сника (29,8 ± 7,4 код мушкараца; 28,1 ± 7,7 код жена) него у 
контролној групи (38,5 ± 5,4 код мушкараца; 34,8 ± 11,6 код 
жена), а статистички значајна разлика утврђена је само код 
мушкараца (p < 0,001). Медијана Индекса квалитета сексуал-
ног живота такође је била нижа у групи болесника [3 (1–5) 
код мушкараца; 3 (1–4) код жена] у поређењу са контролном 
групом  [5 (3–5) код мушкараца; 4 (1–5) код жена]. Разлика 
је била статистички значајна и код мушкараца (p < 0,001) и 
код жена (p < 0,042).
Закључак Болесници са ЗБЦ су показали нижи сексуални 
квалитет живота у односу на општу популацију. Процена сек-
суалног благостања уз активност болести може позитивно 
утицати на управљање болестима.
Кључне речи: запаљенска болест црева; PROMIS; сексуална 
дисфункција
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SUMMARY
Introduction/Objective The main objective of this study was to investigate the effect of prolonged 
exposure (4, 7, 14, 21, 60 days) of rats to moderately high ambient temperature (35 ± 1oC) on the im-
munohistomorphometric parameters of pituitary somatotrophic (GH) cells. 
Methods The experiment was conducted on 42 adult Wistar rats, equally divided into six experimental 
groups (n = 7). Five were continuously exposed to a temperature of 35 ± 1oC, while the control group was 
kept at 20 ± 2oC. GH cells were visualized using the peroxidase–antiperoxidase immunohistochemical 
method. The morphometric analysis was conducted using the M42 multipurpose test system. 
Results Rats from all experimental groups had significantly (p < 0.05) reduced body mass compared 
with the control. After four and 14 days of exposure to moderate heat, the absolute pituitary weight was 
significantly (p < 0.05) increased by 23.1% and 27.7%, respectively, in comparison with the control. GH 
cells in all groups were oval and located near capillaries with numerous dark granules. Morphometric 
analysis of cellular and nuclear volumes of GH cells in the experimental group significantly decreased 
(p < 0.05) compared with the control group.
Conclusion It can be concluded that chronic exposure of adult male rats to moderately high ambient 
temperatures reduced the immunohistomorphometric parameters of GH cells.
Keywords: moderately high ambient temperature; immunohistomorphometry; somatotrophic cells; rats
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INTRODUCTION

High ambient temperatures have become a sig-
nificant environmental factor in recent decades, 
directly affecting all biological processes in the 
body and causing numerous consequences for 
the functioning of living organisms [1, 2, 3]. 
Due to climate change and global warming, the 
impact of high temperatures on body growth, 
food consumption, muscle mass growth [1], 
bone mineralization, energy metabolism, and 
reproduction has become an important aspect 
of thermophysiology [4].

Exposure to high or low environmental tem-
peratures and continuous exposure to light or 
darkness are considered environmental stress-
ors for the body [5–8]. In such conditions, a 
stressogenic reaction occurs, causing the neu-
roendocrine system response and particularly 
affecting the hypothalamic–pituitary axis [6, 
9, 10]. Earlier studies showed that adreno-
corticotropic [6, 11], somatotropic (GH), and 
mammotropic [7] cells of the pituitary gland 
are most sensitive to this kind of stress reaction.

GH cells synthesize and secrete growth 
hormone into the bloodstream; its release is 
regulated by several circulating hormones and 
metabolites [12]. The pulsatile control of GH 
secretion and release into the pituitary portal 
system is regulated by hypothalamic neurons 
through the release of stimulatory (GHRH) 
[12], or GH-inhibitory hormone, somatostatin 
(SRIH) [13]. GH regulates numerous physiolog-
ical functions, including protein synthesis, cel-
lular proliferation, body growth [2, 14], neuro-
endocrine responses, behavior, and metabolism 
through specific populations of neurons [15].

Current climate changes and global warm-
ing have also affected the Western Balkans 
and Southeastern Europe. It is expected that 
by 2035 the average annual temperature in this 
region will increase by 0.5–1°C, especially dur-
ing the summer period [11]. Having in mind 
that during summer all animals and humans 
are subjected to longer or shorter periods of 
warm climate, we hypothesized that their expo-
sure to high ambient temperatures might have 
a significant impact on the morphofunctional 
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characteristics of GH cells. Therefore, this study aimed to 
elucidate the potential changes in the immunohistomor-
phometric characteristics of GH cells after short-term and 
prolonged exposures of animals to moderately elevated 
ambient temperature.

METHODS

Experimental animals and experimental design

The experiment was conducted on 2.5-month-old adult 
Wistar male rats. A detailed description of the experi-
mental protocol can be found in our previous study [11]. 
Briefly, the experimental animals (n = 7 per group) were 
continuously exposed (4, 7, 14, 21, 60 days) to moderately 
high ambient temperature in a special heated chamber with 
controlled air temperature (35 ± 1oC) and air humidity of 
30–40%, while the control group (n = 7) was kept at room 
temperature (20 ± 2°C). Food and water were given ad libi-
tum to all animals throughout the whole experiment. After 
the sacrifice, the pituitary gland was removed, weighed, 
and subjected to immunohistochemical staining for GH 
cell visualization. 

Immunohistochemical staining

The rat pituitary glands were fixed in 4% paraformalde-
hyde, dehydrated in ethanol, cleared in xylol, and embed-
ded in paraffin. The distal part of the glands was cut in 
a series of seven horizontal 5 μm-thick sections through 
three levels (superior, middle, and inferior) [11]. The im-
munohistochemical localization of pituitary GH cells was 
performed using the peroxidase–antiperoxidase method. 
The procedure is described in detail elsewhere [5, 9, 11]. 

All animal procedures were compliant with EU 
Directive 2010/63/EU and approved by the Local Animal 
Care Committee of the Faculty of Veterinary Medicine – 
Skopje (No. 0201-4506/2 from 7.11.2011).

Stereological measurements

The cellular volume (VcGH; µm3), nuclear volume (VnGH; 
µm3), and volume density of immunopositive GH cells 
(VvGH; %) were determined on 5 μm-thick sections. 
Measurements were made with the multipurpose test 
system M42 on 50 test fields at × 1000 magnification, pre-
viously described in detail by Popovska-Perčinić et al. [5]. 
Digital recordings were made on a DM RB photomicro-
scope (Leica, Wetzlar, Germany).

Statistical analysis

The morphometric data obtained for each rat were av-
eraged per experimental group, and the standard devia-
tion (SD) was calculated. One-way analysis of variance 
(ANOVA) followed by a Tukey test was used to compare 
differences between the groups. A probability value of 5% 
or less was considered statistically significant.

Ethics: All animal procedures were approved by the 
Animal Care Committee of the Faculty of Veterinary 
Medicine, University in Skopje (No. 0201-4506/2) and 
followed the instructions provided in the EU Directive 
2010/63/EU.

RESULTS

Body mass, absolute and relative pituitary weights 

The body mass and the absolute and relative pituitary 
weights are given in Table 1 and Figure 1. It was found 
that the body mass in rats exposed to moderate heat for 
4, 7, 14, 21, and 60 consecutive days was significantly 
(p < 0.05) reduced by 19.8%, 22.6%, 16.4%, 22.6%, and 
37.6%, respectively, compared with the controls. After 4 
and 14 days of exposure to moderate heat, the absolute 
pituitary weight was significantly (p < 0.05) increased by 
23.1% and 27.7%, respectively, in comparison with the 
control group. The relative weight of the pituitary gland 
was significantly (p < 0.05) increased by 36% only in rats 
exposed to moderate ambient temperature for four days.

Immunohistochemical characteristics of GH cells

The GH cells of the control group were intensely stained, 
with an oval shape and a prominent spherical nucleus lo-
cated centrally within the cell cytoplasm (Figure 2A). The 

Table 1. Absolute and relative pituitary weight in animals exposed to 
moderately high ambient temperature 

Group Absolute pituitary weight 
(mg)

Relative pituitary weight 
(mg%)

Control 6.5 ± 0.6 2.5 ± 0.1
4 days 8.0 ± 0.4* (+23.1%) 3.4 ± 0.3* (+36.5)
7 days 6.3 ± 0.5 (-3.1%) 2.4 ± 0.2 (-4.0%)
14 days 8.3 ± 0.6* (+27.7%) 2.9 ± 0.2 (+16%)
21 days 6.4 ± 0.5 (-1.5%) 2.5 ± 0.1 (0.0%)
60 days 5.8 ± 0.5 (-10.1%) 2.6 ± 0.2 (+4%)

The values are expressed as means ± SD; 
*p < 0.05 vs. control

Figure 1. Body mass in animals exposed to moderately high ambi-
ent temperature 4, 7, 14, 21, and 60 days; the values are expressed 
as means ± SD;
*p < 0.05 vs. control

Čukuranović Kokoris J.et al.
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location of GH cells was not significantly changed in the ex-
perimental groups. The shape of most cells was oval (Figure 
2B–F). However, there were also some stellate cells with 
noticeable cytoplasmic processes (Figure 2D). Generally, 
rats exposed for a prolonged time to moderately elevated 
ambient temperature had smaller GH cells containing dark-
er cytoplasmic areas throughout their cytoplasm. They were 
found mostly arranged in groups (Figure 2B).

Stereological parameters

In rats exposed to moderate heat for 4, 7, 14, 21, and 60 
days, the morphometric analysis of pituitary GH cells 
showed a significant decrease in their volume (p < 0.05) 
by 18.4%, 25.8%, 14.1%, 24.4%, and 19.1%, respectively 
(Figure 3A), compared to the control. The nuclear vol-
ume of these cells was significantly reduced by 9.5%, 5.3%, 
7.4%, 3.2%, and 10.6%, respectively, in comparison with 
the control group (Figure 3B). The volume density of GH 
cells was significantly reduced (p < 0.05) after 4, 7, and 60 
days by 23.7%, 13.2%, and 15.9%, respectively, compared 
with the control (Figure 3C).

DISCUSSION 

Global warming is characterized by an increase in the 
average annual temperatures. The Western Balkans and 
Southeastern Europe have experienced prolonged periods 
of high ambient temperatures during the summer months 
[11, 16]. 

In this research, a significant decrease in body weight 
was found in all groups compared with the control. The 

largest decrease (-37.6%) was recorded in animals that were 
exposed to moderately high environmental temperatures 
for 60 days. Similar results were obtained after exposure 
of rats to a temperature of 35 ± 1oC for 30 days [5], as well 
as after acute exposure of mice to temperatures between 
34–38.5°C [17]. Increased water intake and reduced food 
intake are most probably the causes of body weight reduc-
tion, which was observed in rats [18] and broilers [1].

The increased absolute weight of the pituitary gland 
was observed after the fourth and 14th day of exposure to 
elevated ambient temperature, whereas increased values of 
the relative weight were registered only after the 4th day. 
A similar result was reported in earlier studies after acute 
[19] and chronic [5] (30 days) exposure of rats to high 
environmental temperature. 

Literature data on the effects of temperature on GH cells 
are very scarce. Most of them concern acute exposure, such 
as studies from Vigas et al. [20], which describe the stimu-
latory effect of high temperature on GH release for several 

Figure 3. Stereological parameters of immunopositive GH cells in adult 
male rats after exposure to moderately high ambient temperatures; 
A) Vc-volume of cells (μm3); B) Vn-volume of nuclei (μm3); and C) Vvc-
volume of density (%); the values are expressed as means ± SD;
*p < 0.05 vs. control

Figure 2. Representative micrographs of immunopositive GH cells 
in controls (A), in animals exposed to moderately high ambient tem-
perature 4 days (B); 7 days (C); 14 days (D); 21 days (E); and 60 days 
(F); peroxidase–antiperoxidase method; bar: 16 µm

(A) (B)

(C) (D)

(E) (F)

Immunohistomorphometric response of pituitary growth hormone-producing cells in rats to prolonged exposure to moderately elevated ambient temperature
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minutes to an hour. The current study aimed to expand the 
information on the properties of GH cells after prolonged 
exposure to moderately high temperatures.

The stereological analysis in this study showed that the 
cellular and nuclear volumes of GH cells were significantly 
reduced compared with the control. These results indicate 
a decreased activity of somatotropic cells during the en-
tire heat exposure period. A decrease in the stereological 
parameters of GH cells was also observed after 30 days 
of exposure to moderately high temperatures [5], which 
is in agreement with our results. The inhibitory effect of 
GH secretion and reduced blood GH concentration were 
noticed after acute and chronic stress [21], as well as dur-
ing short-term acclimation to high temperatures [22]. This 
can be explained by the increased secretion of SRIH from 
the hypothalamus, which serves as a suppressor of GH 
hormone release [21].

Trifunović et al. [22] and Nestorović et al. [7] reported 
similar findings after chronic exposure of adult rats to other 
types of stressors (immobilization, sound, constant light). 
The decreased somatotropes’ activity might be due to the 
increased SRIH blood concentration, known to exhibit an 
inhibitory effect on the secretion of GH from the pituitary 
somatotropic cells [23]. Similar results after exposure to a 
moderately warm ambient environment were also obtained 
in birds [24]. Studies in rats reported that increased SRIH 

synthesis and storage and decreased GH-releasing hormone 
mRNA synthesis play a major role in the GH inhibitory 
effects on glucocorticoids [25]. In addition, it was shown 
that glucocorticoids are directly involved in the increase of 
pituitary GHS-R mRNA levels by stimulating GHS-R gene 
transcription [26]. This might be a possible explanation for 
the decreased activity of GH cells found in this study since 
reduced serum corticosterone concentration was found in 
our previous research in rats subjected to moderately high 
temperatures for 7–60 days [11]. 

CONCLUSION

Prolonged exposure of adult male rats to moderately high 
ambient temperature has an inhibitory effect on the immu-
nohistochemical and stereological parameters of GH cells.
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САЖЕТАК
Увод/Циљ Основни циљ овог истраживања био је да се ис-
пита ефекат продужене изложености (4, 7, 14, 21, 60 дана) 
пацова умерено високој температури околине (35 ± 1о C) на 
имунохистоморфометријске параметре соматропних (ГХ) 
ћелија хипофизе. 
Методе Експеримент је спроведен на 42 одрасла Вистар 
пацова, подељена у шест експерименталних група (n = 7), од 
којих је пет непрекидно изложено температури од 35 ± 1о C, 
док је контролна група држана на 20 ± 2о C. ГХ ћелије су 
имунохистохемијски визуелизоване методом пероксидаза–
антипероксидаза. Морфометријска анализа је спроведена 
коришћењем вишенаменског тест-система М42. 
Резултати Пацови из свих експерименталних група има-
ли су значајно (p < 0,05) смањену телесну масу у односу на 

контролну групу. После четири и 14 дана излагања умереној 
топлоти, апсолутна тежина хипофизе је значајно (p < 0,05) 
повећана за 23,1% односно 27,7%, у поређењу са контрол-
ном групом. ГХ ћелије у свим групама биле су овалног обли-
ка и смештене у близини капилара са бројним тамним гра-
нулама. Морфометријска анализа ћелијских и нуклеарних 
запремина ГХ ћелија у експерименталној групи значајно је 
смањена (p < 0,05) у односу на контролну групу.
Закључак Може се закључити да је хронична изложеност 
одраслих мужјака пацова умерено високим температурама 
околине смањила имунохистоморфометријске параметре 
ГХ ћелија.

Кључне речи: умерено висока температура околине; иму-
нохистоморфометрија; соматотропне ћелије; пацови

Имунохистоморфометријски одговор ћелија хипофизе које производе хормон 
раста код пацова на продужено излагање умерено повишеној температури 
околине
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SUMMARY 
Introduction/Objective Total thyroidectomy (TT) is frequently performed in head and neck surgery and 
is considered a relatively straightforward procedure, yet it is still associated with a number of complica-
tions. This study aimed to examine the role and significance of TT in the occurrence of postoperative 
complications in correlation with histopathological (HP) and endocrinological findings.
Methods A cross-sectional study was conducted involving 90 patients in the University Clinical Center 
of the Republic of Srpska, Banja Luka, Republic of Srpska, Bosnia and Herzegovina who underwent the 
thyroid gland surgery 2022–2024. Preoperatively, hormonal analyses, thyroid ultrasound examination, 
and endovideolaryngoscopy were performed. TT was performed in all patients. Postoperatively, HP 
diagnostics, control hormonal tests, and endovideolaryngoscopy were performed.
Results Vocal fold paralysis (VFP) was reported by 11 (12.2%) patients. HP analysis showed that goiter 
was the leading cause in 37 (41.1%) patients, followed by follicular adenoma in 25 (27.8%) and papillary 
carcinoma in 18 (20%); other causes were present in the remaining 10 (11%). Regarding endocrinologi-
cal complications, hypocalcemia was present in 67 (74.4%) patients, and elevated parathyroid hormone 
levels in four (4.4%) patients.
Conclusion VFP and hypocalcemia represented the most common postoperative complications after 
TT, particularly in patients with HP-diagnosed goiter, follicular adenoma, or papillary thyroid carcinoma. 
These findings may help identify older patients who are at increased risk of TT-related complications that 
could significantly impair their quality of life.
Keywords: hypocalcemia; thyroid gland diseases; vocal fold paralysis
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INTRODUCTION

Thyroid disorders are among the most common 
endocrine-system diseases, and thyroidectomy 
is the therapy of choice for benign lesions, and 
is a surgical intervention routinely used in cases 
of suspected malignancy after ultrasound ex-
amination and fine-needle aspiration [1]. Other 
reasons for thyroid surgery include enlargement 
of the thyroid gland in the form of nodular or 
colloid goiter that interferes with breathing or 
swallowing [2]. Even with recent adjustments 
to total thyroidectomy (TT) meant to reduce 
the financial strain on hospitals, expenses are 
still growing by 4.3% annually [3]. Currently, 
this surgical intervention is very common and 
is among the safest surgical procedures [4]. 
Ultrasound is a mandatory diagnostic proce-
dure for thyroid disease due to its reliability, 
non-invasiveness among diagnostic procedures, 
and its reliability and non-invasiveness, whereas 
computed tomography and magnetic resonance 
imaging are reserved for complex cases [5].

However, thyroid surgery still carries a num-
ber of complications, regardless of whether it 
is performed using the classic open technique 

or micro-invasive surgery, and even includes a 
certain degree of mortality risk [6]. The most 
common complications include hypoparathy-
roidism (HPT), damage to the external branch 
of the superior laryngeal nerve, the recurrent 
laryngeal nerve, postoperative hemorrhage, 
laryngeal edema, and tracheospasm with dys-
pnea [6]. Post-thyroidectomy hypocalcemia 
occurs due to HPT, which can result from the 
devascularization or unintentional removal 
of the parathyroid glands [7]. A frequent and 
dangerous complication after TT is hypocal-
cemia [8]. Its incidence is about 1.2%, and it 
is transient in approximately 40% of cases and 
permanent in only 3% [7, 8]. Another com-
mon complication is damage to the recurrent 
laryngeal nerve.

The incidence of transient recurrent vocal-
fold paralysis (VFP) ranges 5–8%, while the 
rate of permanent recurrent VFP is 0.3–3% [9]. 
The increase in the number of TT is associated 
with more postoperative complications. Surgeon 
experience, or lack thereof, accounts for 46–56% 
of cases of unilateral and bilateral VFP, which 
can ultimately lead to dysphonia, dysphagia, 
and dyspnea [10]. Postoperative dysphonia can 
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have significant implications for patients, so it is crucial to 
take all necessary measures to minimize this complication 
[11]. Postoperative hypocalcemia has a variety of causes. 
Since many of these characteristics may be changed, it is 
critical to identify them after surgery so that high-risk 
population groups can be identified and early preventive 
measures can be put in place [12].

For patients who are experiencing changes in their voice, 
a multidimensional voice assessment and a postoperative 
laryngeal examination are advised [13]. After thyroid sur-
gery, 80% of patients have voice disorders, meaning that 
roughly 10% of patients have recurrent laryngeal nerve 
damage [10]. Dysphonia after TT can significantly affect 
a patient’s quality of life and interfere with their ability to 
perform work and daily activities [11]. Preoperative voice 
education, managing anticipated voice changes during sur-
gery, and thorough voice care after TT are all recommended 
by the guidelines [13]. This study aimed to examine the role 
and significance of TT in the occurrence of postoperative 
complications in correlation with histopathological (HP) 
and endocrinological findings.

METHODS

A cross-sectional study was conducted involving 90 patients 
with thyroid diseases who underwent TT at the University 
Clinical Center of the Republic of Srpska (UCC RS) in Banja 
Luka 2022–2024. Inclusion criteria were that the patients 
had s thyroid disease not surgically treated until arrival at 
the center. Patients under 18 years of age and those without 
a history of fine-needle aspiration were excluded. 

The patients underwent an initial examination. 
Demographic characteristics and medical history were 
recorded at the Clinic for Endocrine Diseases. Indications 
for surgery were determined by endocrinologists who, based 
on anamnestic data, clinical examination, ultrasonography 
of the thyroid gland, laboratory findings in the form of 
hormonal status and basic laboratory tests, diagnosed 
one of the thyroid diseases. Following TT, which involved 
removing all thyroid tissue, calcium, parathyroid hormone 
(PTH) and FT4 levels were measured at the Clinic for 
Endocrinology. After 48 h, the patients were examined in the 
phoniatrics office to assess the condition of the vocal folds, 
and endovideolaryngoscopy was performed to diagnose 
whether there was proper mobility of both vocal folds or 
unilateral or bilateral damage to the n. laryngeus recurrens.

Data analysis was conducted using SPSS v22.0 (IBM, 
USA). Descriptive statistics are presented as the mean, 
median and standard deviation. Quantitative values are 
expressed as absolute numbers (n) and percentages (%). 
For analysis of categorical variables, we used the чІ test 
and Fisher’s exact test. Depending on the normality of the 
data distribution, we used the Student’s t-test for indepen-
dent samples or the Mann–Whitney test. For dependent 
variables, we used the t-test for dependent samples or the 
Wilcoxon test. For numerical variables, either Spearman’s 
or Pearson’s correlation was used. Results were considered 
significant if p < 0.05.

Ethics: The study was approved by the Ethics Committee 
of UCCRS (approval no. 01-19-439-2/24) and complied with 
the revised ethical guidelines of the Declaration of Helsinki.

RESULTS

This cross-sectional study included 90 patients of both 
sexes. Demographic data, indications for surgery, symptoms 
before and after surgery, thyroid-stimulating hormone 
(TSH) before and after surgery, postoperative serum cal-
cium level, PTH and occurrence of unilateral or bilateral 
vocal-fold paralysis were collected. Of the total number of 
patients, 81 (90%) were female, with a mean age of 54.18 
± 11.8 years. The most common indication for TT was 
the isolated presence of goiter in 51 (56.7%), followed by 
Hashimoto’s thyroiditis in 11 (12.2%) (Figure 1).

Five (5.6%) patients had preoperative symptoms, all 
of whom were women, while 85 (94.4%) patients had no 
preoperative symptoms. The most common postopera-
tive symptoms were dyspnea on exertion, dizziness, neck 
pain, dysphagia, and cough. Laryngeal symptoms after TT 
were present in 13 (14.4%) patients and were reported as: 
hoarseness; hoarseness and difficulty swallowing; difficulty 
swallowing and cough (Figure 2). HP findings showed the 
highest presence of goiter in 37 (41.1%) patients, followed 
by follicular adenoma in 25 (27.8%) and papillary carci-
noma in 18 (20%). VFP occurred in 11 patients (12.2%). 
The highest incidence of VFP occurred in patients with an 
HP diagnosis of goiter in 4 (4.4%) patients and papillary 
carcinoma in 4 (4.4%) patients, but it was not statistically 

Figure 1. Frequency of preoperative thyroid disease diagnosis

Figure 2. Presentation of laryngeal symptoms after surgery
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significant (чІ = 3.88, df = 3, p = 0.27) (Table 1). In the total 
sample, 11 (12.2%) had unilateral VFP, while no cases of 
bilateral VFP were detected.

Table 1. Correlation of pathohistological findings and paralysis

Paresis
HP

p
Goiter Papillary 

carcinoma
Follicular 
adenoma Other

Yes
No

4 (4.4)
33 (36.7)

4 (4.4)
14 (15.6)

1 (1.1)
24 (26.7)

2 (2.2)
8 (8.9) > 0.05

χ2 = 3.88, df = 3, p = 0.27; HP – histopathological 

In the total sample, 12 (13.3%) patients had clinical 
endocrinological symptoms postoperatively. Among the 
symptoms reported were calf pain, leg cramps, tingling 
sensations, and a general feeling of weakness. Sixty-seven 
(74.4%) patients had hypocalcemia, of which 51 (56.7%) 
had mild (1.9–2.2 mmol L-1) and 16 (17.8%) severe hy-
pocalcemia (< 1.9 mmol L-1). Four (4.4%) patients had 
elevated PTH levels. A statistically significant correlation 
was found between age and postoperative calcium levels 
(rs = 0.2, p = 0.05). However, no statistically significant 
associations were observed between age and postopera-
tive TSH (rs = -0.09, p = 0.37), age and preoperative TSH 
(rs = 0.004, p = 0.97) or postoperative PTH (rs = 0.02, 
p = 0.84) (Table 2).

Table 2. Correlation of endocrinological complications with labora-
tory parameters

Laboratory parameters N Min. Max. Mean SD
TSH preoperatively 90 0 4.33 1.55 1.14
TSH postoperatively 90 0.01 45 13.84 10.56
PTH postoperatively 90 1 75 32.7 16.28
Hypocalcemia postoperatively 90 1.06 2.56 2.02 0.32

TSH – thyroid-stimulating hormone; PTH – parathyroid hormone

Table 3. Correlation of the occurrence of postoperative symptomatol-
ogy overall with age and laboratory parameters

Age PTH 
postoperatively

TSH 
preoperatively

TSH 
postoperatively

p 0.35 0.005 0.35 0.31

U = 470, p = 0.005; PTH – parathyroid hormone; TSH – thyroid-stimulating 
hormone

There is a statistically significant correlation between 
postoperative PTH levels and the onset of postoperative 
symptoms overall (U = 470, p = 0.005). Age does not show 
a statistically significant correlation with postoperative 
symptoms (U = 671.5, p = 0.35), nor do preoperative TSH 

(U = 670, p = 0.35), postoperative TSH (U = 662, p = 0.31) 
or postoperative pH (Table 3).

Logistic-regression analysis was conducted to evaluate 
the influence of age, HPT presence, preoperative TSH 
levels, pH, and sex on the total incidence of postoperative 
symptoms. The overall model did not show a statistically 
significant difference when compared with the null model 
(χ2 = 5.013, p = 0.658), accounting for 8% of the variation 
in postoperative symptoms (Nagelkerke R2). There was 
no statistically significant effect of individual factors on 
the occurrence of postoperative symptoms: age (p = 0.45), 
hyperthyroidism (p = 0.68), preoperative TSH (p = 0.88), 
pH (p = 0.57), and sex (p = 0.20) (Table 4).

DISCUSSION

The analysis of post-thyroidectomy complications reveals 
that, while these procedures are typically routine and rela-
tively safe, they do carry some risks. The most common 
complications, including VFP and HPT, can significantly 
affect patients’ quality of life [14]. TT still has an overall 
complication rate of up to 54.4% [1]. Our study reveals 
several key findings regarding laryngeal complications 
after TT, highlighting their association with HP findings 
and the patient’s hormonal status [9]. The findings also 
align with earlier research on complications following 
thyroid surgery, particularly highlighting hypocalcemia 
and recurrent laryngeal-nerve dysfunction as the most fre-
quently encountered negative outcomes. We demonstrated 
that the rate of recurrent laryngeal-nerve dysfunction is 
12.2%, with symptoms observed in 14.4% of individuals. 
Our results align with previous studies that have reported 
comparable complications [15].

Excessive use of alcohol, due to its toxic effect, can be 
one of the risk factors for thyroid cancer [16]. We found 
that VFP occurred in 11 (12.2%) patients after TT, with no 
statistically significant association with sex, age, presence of 
goiter, or hyperthyroidism. However, goiter and papillary 
carcinoma were present in the majority of patients with VFP 
[17]. EVLS offers insights into the anatomical structures and 
functional changes of the vocal folds, including their ap-
pearance and vibratory patterns, without any complications 
[18]. These results align with research conducted by other 
authors, which found that a notable proportion of patients 
experienced VFP, with its occurrence being influenced by 

Table 4. Correlation of demographic laboratory and endocrinological and PH factors with postoperative complications

Variable Coef. (B) SE Odds ratio (Exp B)
95% confidence interval

p
Lower Upper

Age 0.016 0.022 0.984 0.943 1.026 0.45

Hyperthyroidism
No 1
Yes 0.476 1.159 1.610 0.166 15.592 0.68

TSH before 0.033 0.222 1.034 0.669 1.598 0.88
HP 0.57
1 -0.952 0.794 0.389 0.081 1.828 0.23
2 -0.210 0.846 0.476 0.154 4.257 0.80

χ2-test = 5.013, p = 0.658, TSH – thyroid-stimulating hormone; HP – histopathological
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the surgeon’s level of expertise and the scope of the operation 
[19]. In this regard, the importance of standardizing recurrent 
laryngeal-nerve identification activities was emphasized to 
prevent nerve damage during surgery [20].

Regardless of changes in laryngeal mobility, individuals 
may experience swallowing issues following thyroidec-
tomy. Although they are more frequently noticed in the 
late postoperative phase, these problems, characterized 
by delayed triggering and stasis of food, may be seen in 
the early postoperative period [21]. A study assessing a 
tool designed to calculate the likelihood of hypocalcemia 
following TT discovered that the decline in PTH levels 1 
h and 8 h after surgery, in addition to magnesium levels 
on the second postoperative day, were reliable indicators 
of more severe hypocalcemia [22].

These results are in line with research showing that 
hypocalcemia is the most frequent side effect follow-
ing thyroidectomy, with a frequency as high as 54.4%. 
Postoperative endocrinological symptoms, such as tingling, 
muscle cramps and fatigue, were reported in 12 (13.3%) 
patients. The most important factor influencing the occur-
rence of these symptoms was the degree of hypocalcemia 
(p = 0.001), while other factors such as the presence of 
goiter, hyperthyroidism and histopathological findings did 
not show a significant association. This confirms previous 
findings linking hypoparathyroidism with postoperative 
hypocalcemia [23]. Increased surgeon operative volume 
has been linked to better outcomes across various pro-
cedures, including thyroidectomy. A study showed that 
thyroidectomies on elderly persons were less common 

among high-volume thyroid surgeons, who had fewer 
complications [24]. Risk-factor analysis showed that the 
presence of goiter alone significantly influences the occur-
rence of postoperative symptoms, which is consistent with 
the results of our study [25].

The decision regarding which surgical approach to take 
should be guided by the patient’s risk factors, tumor char-
acteristics and overall clinical context [26]. Thoracoscopy 
is considered the technique of choice for large retrosternal 
goiters descending into the mediastinum [27]. The treat-
ment of autoimmune diseases of the thyroid gland such 
as Hashimoto’s thyroiditis also requires surgical therapy. 
The solution would be improvement of diagnostics, good 
preoperative preparation, adequate intraoperative moni-
toring of the n. laryngeus recurrens and preoperative use 
of corticosteroids. Adequate and good results are directly 
related to precise surgical techniques, good operator ex-
perience and early voice rehabilitation [28].

CONCLUSION

Patients with VFP and hypocalcemia show the highest 
incidence of postoperative complications after TT due to 
HP-diagnosed goiter, follicular adenoma, and papillary 
thyroid carcinoma. These findings may be useful in iden-
tifying elderly patients at increased risk of complications 
after TT that can significantly affect their quality of life.

Conflict of interest: None declared.
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САЖЕТАК 
Увод/Циљ Тотална тиреоидектомија (ТТ) често се изводи у 
хирургији главе и врата и сматра се релативно једноставном 
процедуром, али је још увек праћена бројним компликаци-
јама. Циљ ове студије био је да се испита улога и значај ТТ 
у настанку постоперативних компликација у корелацији 
са хистопатолошким (ХП) и ендокринолошким налазима.
Методе Студија пресека обухватила је 90 болесника који су 
били подвргнути операцији штитасте жлезде у Универзитет-
ском клиничком центру Републике Српске у Бањој Луци, у 
Босни и Херцеговини, у периоду од 2022. до 2024. године. 
Преоперативно су урађене хормонске анализе, ултразвучни 
преглед штитасте жлезде и ендовидеоларингоскопија. Код 
свих болесника урађена је ТТ. Постоперативно су урађене 
ХП дијагностика, контролне хормонске анализе и ендови-
деоларингоскопија.
Резултати Парализу гласница имало је 11 (12,2%) болесни-
ка. ХП анализа показала је да је у већини случајева узрок 

био струма – код 37 (41,1%) болесника, затим фоликуларни 
аденом – код 25 (27,8%), папиларни карцином код 18 (20%) 
и остали узроци код 10 (11%) болесника. Од ендокриноло-
шких компликација, хипокалцемија је била присутна код 67 
(74,4%) болесника, а повишен ниво паратироидног хормона 
код четири (4,4%) болесника.
Закључак Највећи број постоперативних компликација 
након ТТ јавља се код болесника са парализом гласница 
и хипокалцемијом због ХП дијагностиковане струме, фо-
ликуларног аденома и папиларног карцинома штитасте 
жлезде. Ови налази могу бити корисни у идентификацији 
болесника старије животне доби с повећаним ризиком од 
компликација након ТТ, што може значајно утицати на ква-
литет њиховог живота.

Кључне речи: хипокалцемија; болести штитасте жлезде; 
парализа гласница
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SUMMARY
Introduction/Objective We aimed to validate the stratification of low-risk prostate cancer (PCa) into 
“favorable” and “unfavorable” subgroups of patients undergoing radical prostatectomy (RP), based on 
the correlation of various biopsy features with high-risk characteristics at final pathology.
Methods The research involved 173 patients who were selected as low-risk PCa. The planned stratifica-
tion categorized patients into favorable and unfavorable low-risk PCa subgroups, based on their Gleason 
upgrading (GU) and tumor upstaging (TU) status at final pathology. Unfavorable low-risk PCa was defined 
by the presence of biopsy results correlating with high-risk characteristics at final pathology, pathological 
Gleason score (pGS ≥ 4 + 3, or ≥ pT3a, or pN1). Patients were divided into two groups according to the 
presence of high-risk pathology features: Group 1 (n = 84, favorable) and Group 2 (n = 89, unfavorable). 
Results In total, 18 patients from the second group (20.2%) experienced Gleason score upgrading (GS 
≥ 4 + 3), and in 94.4% of these cases, their biopsy reports indicated the presence of both perineural 
invasion (PNI) and lymphovascular invasion (LVI). Furthermore, among patients with upstaging to pT3a 
or pT3b, both PNI and LVI were observed in 60% and 85.7% of cases, respectively. Multivariate analysis 
demonstrated that PNI (OR = 3.35; 95% CI: 1.16–7.56; p < 0.001) and LVI (OR = 5.34; 95% CI: 2.02–11.2; p 
< 0.001) were independently associated with both GU and TU.
Conclusion The presence of PNI and LVI in prostate biopsy samples is associated with both clinically sig-
nificant GU score and TU following pathologic prostate examination. Therefore, these features represent 
unfavorable characteristics in biopsy results.
Keywords: prostate cancer; low-risk; unfavorable low-risk; Gleason upgrading; tumor upstaging
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Unfavorable low-risk factors predict pathologic 
upstaging and upgrading following radical 
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INTRODUCTION

Low-risk prostate cancer (PCa) is defined as 
clinical stage T1/T2a biopsy with a Gleason score 
(GS) ≤ 6 and a prostate-specific antigen (PSA) 
level < 10. This is a broad category encompassing 
a range of pathological characteristics and clinical 
behaviors [1], within which a small percentage of 
low-grade cancers progress to high-grade disease 
[2]. It is well-established that a high incidence 
of understaging and undergrading on the initial 
biopsy can occur in this patient group, potentially 
delaying the initiation of curative treatment 
[3–6]. Moreover, cancer upgrading is a negative 
prognostic factor, making the early identification 
of high-grade cancer in men diagnosed with 
low-risk disease a priority [2]. 

The challenge in managing low-risk PCa 
lies in distinguishing patients with clinically 
significant cancers who may benefit from radi-
cal treatment from the remainder who do not 
require any intervention [1]. A significant unmet 
need remains for further stratification of this 
often-heterogeneous cohort to optimize treat-
ment decisions among the various options avail-
able for these patients. It is well-established that 
low-risk PCa can be classified as very low-risk 

or low-risk disease based on biopsy and clini-
cal criteria [7]. Nevertheless, this stratification 
system does not include information regarding 
several biopsy variables, including perineural 
(PNI) and lymphovascular invasion (LVI) [5, 6]. 
Consequently, a more comprehensive clinical 
model is desirable to identify unfavorable low-
risk PCa, which may necessitate a more complex 
surveillance protocol or early active treatment. 

Therefore, our study aims to define the un-
favorable biopsy factors that predict a clinically 
significant form of low-risk PCa, thereby helping 
to determine which patients may require active, 
curative interventions rather than deferred 
treatment. 

METHODS

Following approval from the Institutional Review 
Board, 700 patients underwent radical prosta-
tectomy (RP) between 1995 and 2014. Utilizing 
databases from two university centers, only 
those patients meeting the following criteria 
were included in the analysis: preoperative lo-
calized disease, classification as low-risk PCa or 
International Society of Urological Pathology 
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grade I (PSA ≤ 10; cT1–T2a, GS ≤ 6), normal 
total serum testosterone levels, and no clinical 
signs of hypogonadism. Each patient had pre-
viously declined active surveillance (AS) as an 
initial treatment option. Exclusion criteria were: 
intermediate or high-risk grade PCa determined 
by the initial biopsy (n = 490), unknown surgical 
margin status, or total serum testosterone level 
below 12.1 nmol/l (n = 17) [8]. Finally, patients 
with unknown PSA levels at six weeks post-RP 
were also excluded (n = 20). Applying these selec-
tion criteria resulted in a cohort of 173 patients, 
who constitute the focus of this analysis.

The clinical variables [age, preoperative PSA, 
PSA density, and clinical stage (CT)] and all histo-
pathological findings were recorded. All prostate 
biopsies were performed under transrectal ultra-
sound [9], and PSA density was calculated based 
on prostate volume records. The biopsy pathology 
report included the following variables: (I) PCa 
grade, (II) percentage of biopsy core involved by 
PCa (P+), (III) tumor volume (TV), (IV) LVI, 
(V) perineural invasion (PNI), and (VI) mul-
tifocal high-grade intraepithelial neoplasia (hg 
PIN). The proportion of positive cores (P+) was 
calculated as the ratio of P+ to the total number 
[10]. Additionally, PNI was identified according 
to the previously described principle using the 
same immunohistochemistry assay [11]. 

RP was performed using an open retropubic 
approach, and the entire prostate specimen was 
subsequently evaluated [12]. In addition, limited 
lymph node dissection was performed in each 
patient for the purposes of the study; lymph node 
specimens were reported as negative (pN0) or 
positive for cancer (pN1). Seminal vesicle invasion 
was defined as tumor involvement of the vesicle 
muscle wall (pT3b). Surgical margins (R) were 
reported as negative (Ro) or positive for cancer 
(R1). The pathological GS (pGS) was calculated by 
summing the two most prevalent tumor patterns 
[5, 13]. Tumor upstaging (TU) was defined as the 
detection of pT3 in the final post-prostatectomy 
pathology or the presence of tumor cell inva-
sion in lymph nodes (pN1). Adverse pathologic 
features included extraprostatic extension (EPE), 
≥ pT3a, R1, GS ≥ 4 + 3, multifocal high-grade 
PIN, and pN1.

The planned stratification for this study catego-
rized patients with low-risk PCa as either favorable 
or unfavorable, based on their Gleason upgrading 
(GU) and TU status at final pathology. Unfavorable 
low-risk PCa was defined by the presence of biopsy 
or clinical variables correlating with any of the 
following high-risk (unfavorable) characteristics 
at final pathology: pGS ≥ 4 + 3, EPE, ≥ pT3a, or 
pN1 [14]. This categorization was chosen based 
on the widely accepted principle that deferred 
treatment is inappropriate for patients harboring 

Table 1. Demographic and clinical characteristics between groups

Parameters Overall Group I
(favorable)

Group II
(unfavorable) p

Patients, n (%) 173 (100) 84 (49.6) 89 (51.4) 0.32
Mean age, years (SD) 65.4 (6.1) 65 (5.9) 65.9 (4.9) 0.51
Preoperative PSA, ng/ml (SD) 6.7 (3) 6.34 (2.54) 7.03 (1.7)* 0.03

PSA density, ng/ml/gr (IQR) 0.09  
(0.03–0.46)

0.07  
(0.02–0.18)

0.14  
(0.03–0.46)* 0.01

aClinical T stage, n (%)
T1 81 (46.8) 70 (83.3)* 11 (12.3) 0.04
T2a 92 (53.2) 14 (16.7) 78 (87.7)* 0.007
aPatients with PNI, n (%) 66 (38.1) 6 (7.1) 60 (67.4)* 0.001
aPatients with LVI, n (%) 54 (31.2) 1 (1.2) 53 (59.5)* 0.001
aMean percentage of cores 
involved with PC (P+), %, SD 47.4 (5.2) 40.3 (4.6) 52.3 (7.2)* 0.02

aTumor volume (%), IQR 15 (10–25) 10 (10–20) 50 (60–10)* 0.01
bGleason upgrading, n (%) 104 (60.1)
GS 3 + 4 (ISUP 2) 86 (49.7) 61 (72.6)* 25 (27.4) 0.03
GS 4 + 3 (ISUP 3) 9 (5.2) - 9 (10.1) -
GS 4 + 4 (ISUP 4) 3 (1.7) - 3 (3.3) -
GS 3 + 5 (ISUP 4) 1 (0.5) - 1 (1.1) -
GS 4 + 5 (ISUP 5) 5 (2.8) - 5 (5.6) -
bTumor upstaging, n (%) 94 (54.3)
pT2 50 (28.9) 50 (59.5) - -
pT3a 30 (17.3) - 30 (33.7) -
pT3b 14 (8.1) - 14 (15.7) -
bSurgical margin positivity, n (%)
unifocal (R1) 45 (26) 30 (35.7)* 15 (16.8) 0.03
multifocal (R1) 25 (14.4) 8 (9.5) 17 (19.1)* 0.04
bApical involvement, n (%) 34 (19.6) 16 (19) 18 (20.2) 0.6
bEPE, n (%)
Unifocal EPE 14 (8) - 14 (15.7) -
Multifocal EPE 17 (9.8) - 17 (19.1) -
bPositive lymph nodes, n (%) 7 (4) - 7 (7.8) -
bMultifocal hg PIN, n (%) 70 (40.6) 11 (13) 59 (66.2)* 0.02

PSA – prostate-specific antigen; PNI – perineural invasion; P+ – percentage of positive 
cores; PC – prostate cancer; GS – Gleason score; ISUP – the International Society of Urologi-
cal Pathology; EPE – extraprostatic extension; LVI – lymphovascular invasion; R1 – positive 
surgical margin; hg PIN – high-grade intraepithelial neoplasia; IQR – interquartile range 
*statistically significant difference between two groups (p < 0.05);  
apathologic data on initial biopsy specimen;  
bpathologic data on prostatectomy specimen

Figure 1. Association between individual and combined biopsy features (predic-
tors of both, Gleason upgrading and tumor upstaging) and high-risk character-
istics at final pathology

PNI – perineural invasion; LVI – lymphovascular invasion; GS – Gleason score;  
pT3a – pathological tumor stage 3a; pT3b – pathological tumor stage 3b
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such features [15]. Group 1 (favorable) consisted of patients 
without high-risk characteristics on final histology, while 
Group 2 (unfavorable) included patients with at least one 
unfavorable feature at final pathology. 

The primary objective of the study was to determine the 
correlation between clinical and biopsy determinants with 
high-risk characteristics at final pathology, thereby defining 
unfavorable low-risk PCa. Moreover, research aimed to 
establish the incidence of upgrading and upstaging, as well 
as adverse pathologic features on postsurgical specimens.

Statistical analysis

Continuous variables are presented as mean ± SD, and 
differences between groups were analyzed using the Mann–
Whitney U test. Categorical variables are presented as counts 
and percentages. Non-parametrically distributed continu-
ous variables are presented using the median, minimum, 
and maximum values. Finally, the relationship between 
biopsy determinants and GU/TU at final pathology was 
examined using multivariable logistic regression analysis. 
All analyses were performed using IBM SPSS Statistics for 
Windows, Version 23.0. (IBM Corp., Armonk, NY, USA).

Ethics: All patients provided written consent prior to 
their enrollment in the study. The treatment protocol was 
approved by the Ethics Committee of the Clinical Centre of 
Montenegro (No. 03/01-9360/2). The study was conducted 
in accordance with the principles of the Declaration of 
Helsinki of the World Medical Association.

RESULTS

Overall, 173 patients met the low-risk criteria defined by 
the study. The average patient age was 65.4 ± 6.1 years, and 
the median preoperative PSA was 6.7 ± 2.2 ng/ml. GU was 
detected in 104 (60.1%) patients: 86 (49.7%) to 3 + 4, nine 
(5.2%) to 4 + 3, three (1.7%) to 4 + 4, and five (2.8%) to 4 
+ 5 PCa. In RP specimens, 50 patients (28.9%) were staged 
as pT2b-c, 30 patients (17.3%) were staged as pT3a, and 14 
patients (8.1%) were referred as T3b at final pathology (Table 
1). No statistically significant differences were observed 
between the two groups regarding the number of patients 
(p = 0.6), mean patient age (p = 0.4), and apical involve-
ment on surgical specimens (p = 0.09) between the two 
groups. In Group 2, preoperative PSA (0.04), PSA density 
(p = 0.03), clinical stage T2a (p = 0.01), PNI (p < 0.01), LVI 
(p < 0.01), TV (p = 0.03) and P+ (p = 0.04) were statistically 
higher than in Group 1. Furthermore, multifocal surgical 
margin positivity (19.1% vs. 9.5%, p = 0.03) and multifocal 
high-grade PIN (66.2% vs. 13%; p = 0.01) were found to 
be significantly higher in Group 2. 

In total, 18 patients from Group 2 (20.2%) were upgraded 
to a GS ≥ 4 + 3, and in 94.4% of these cases, the biopsy 
report revealed both PNI and LVI. Moreover, TU was 
detected in 49.4% of patients from Group 2, with 33.7%, 
and 15.7% of patients exhibiting pT3a or pT3b, respectively. 
Biopsy reports were positive for both PNI and LVI in 60% 
of patients with pT3a upstaging and in 85.7% of patients 

with pT3b upstaging on final histology. Additionally, six 
out of seven patients (85.7%) with positive lymph nodes 
after surgery had both PNI and LVI on prostate needle 
biopsy pathology (Figure 1). 

Multivariate logistic regression analysis revealed that PNI 
(OR = 4.97; 95% CI: 2.16–9.67; p = 0.001), LVI (OR = 3.51; 
95% CI: 1.13–8.71; p = 0.01), percentage of P+ (OR = 41.5; 
95% CI: 4.82–283.16; p = 0.02), and multifocal high-grade 
PIN (OR = 1.77; 95% CI: 0.87–2.56; p = 0.031) were in-
dependently associated with GU, while PNI (OR = 3.35; 
95% CI: 1.16–7.56; p < 0.001) and LVI (OR = 5.34; 95% 
CI: 2.02–11.2; p < 0.001) were identified as independent 
predictors of TU. Although not statistically significant, the 
association of PSA density (OR = 1.24; 95% CI: 0.99–1.55; 
p = 0.057 and OR = 1.47; 95% CI: 0.98–2.2; p = 0.07) was 
notable (Table 2).

DISCUSSION

AS is a convenient therapeutic approach for PCa as it 
avoids overtreatment of patients with clinically inapparent 
disease while offering curative therapy to patients with 
progressive disease [16]. Nevertheless, during treatment 
of low-risk PCa, clinical predictors associated with GU or 
TU on surgical pathology should be strongly considered 
to identify subsets of patients who may have more ag-
gressive disease and require more appropriate treatment 
[10]. Previous studies have documented that independent 
predictors of TU in low-risk PCa are associated with older 
age and higher PSA [14, 17], a higher proportion of P+ 
[10] and tumor involvement greater than 50% in each core 
[14]. Moreover, PNI appears to be a strong predictor of GU 
(over four-fold) in low-risk PCa [5, 6] with a previously 

Table 2. Multivariable analysis of clinical/biopsy variables and high-risk 
(unfavorable) characteristics at final pathology

Biopsy and clinical variables Multivariable
OR (95% CI) p

Model 1 – upgrading on final histology (GS ≥ 4 + 3)
Preoperative PSA 0.95 (0.88–2.11) 0.09

Clinical T-stage (1–2a) 1.69 (0.96–2.99) 0.1

Tumor volume 13.6 (4.5–31.2) 0.3

PNI 4.97 (2.16–9.67) < 0.01
LVI 3.51 (1.13–8.71) 0.03
P+ (>50%) 1.13 (1.03–1.31) 0.04
PSA density 1.24 (0.99–1.55) 0.06
Multifocal high-grade PIN 1.4 (1.25–1.58) 0.04
Model 2 – upstaging on final histology (≥ pT3, N+)
Preoperative PSA 1.00 (0.98–1.03) 0.7

Clinical T-stage (cT2a) 0.93 (0.67–1.31) 0.8
Tumor volume 0.76 (0.64–1.51) 0.3
PNI 3.35 (1.16–7.56) < 0.01
LVI 5.34 (2.02–11.2) < 0.01
P+ (>50%) 0.96 (0.94–1.02) 0.2
PSA density 1.47 (0.98–2.2) 0.07
Multifocal hg PIN 0.88 (0.11–2.31) 0.09

GS – Gleason score; PSA – prostate-specific antigen; PNI – perineural invasion; 
LVI – lymphovascular invasion; hg PIN – high-grade intraepithelial neoplasia
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established correlation to biochemical failure [5, 11]. The 
present research indicated that a higher proportion of P+, 
multifocal high-grade PIN, and the presence of LVI and 
PNI were independent predictors of GU in the surgical 
specimen with the latter two showing a stronger association 
(3.51‐ and 4.97‐fold) than the former (1.13- and 1.77-fold). 
In addition, LVI and PNI independently increased the risk 
of TU on final histology (3.35- and 5.34-fold), identifying 
them as the most reliable unfavorable predictors of both 
GU and TU. The risk of GU was even higher for patients 
with combined PNI and LVI in the same biopsy specimen, 
with 94.4% having pGS ≥ 4 + 3 and 85.7% having pT3b 
or pN1 disease, which are both considered very high-risk 
factors [18, 19]. Thus, many patients with PNI and LVI on 
biopsy specimens have occult high-risk disease that may go 
undetected prior to surgery. Therefore, additional evaluation 
is mandatory in these patients to improve risk classifica-
tion. Zumsteg et al. [19] reached a similar conclusion for 
intermediate-risk PCa, where two or more unfavorable 
intermediate-risk factors on a biopsy specimen led to a 
41% incidence of high-risk features on final pathology 
(Gleason pattern 5, pT3b-T4, pN1). 

There is growing evidence demonstrating the importance 
of proper grading and staging of PCa on initial biopsy and 
prior to treatment decision. A large randomized study by 
Bill-Axelson et al. [20] reported seven men with initially 
low-risk disease who died from PCa after surgery. In six 
of these patients, tumors were upgraded to GS 7 or 8 at 
prostatectomy, leading to the conclusion that PCa-related 
death in men with low-risk disease often results from 
unrecognized high-grade disease [20, 21]. These findings 
suggest that high-grade disease on surveillance biopsies 
likely represents misclassification at diagnosis rather than 
true disease progression [20, 21, 22]. Therefore, developing 
a clinical predictive model to identify unfavorable biopsy 
features associated with advanced disease on RP is crucial. 

Studies have emphasized the discordance between biopsy 
and RP specimens with a high incidence of tumor upgrading 
on final histology. Despite the adoption of second-opinion 
pathology reviews, the accuracy rate in evaluating RP speci-
mens remains low [23, 24]. Our study corroborates these 
findings, with GU detected in 60.1% of final pathology 
specimens and the International Society of Urological 
Pathology grade 2 being the predominant one (49.7%). 

Some authors suggested that pGS of at least 4 + 3 = 7, 
pT3b, and pN1 are the strongest predictors of long-term 
outcomes after surgery [14, 18, 19]. Therefore, we selected 
grade group 3 and pT3a as the pathologic threshold for 
defining high-risk characteristics at final pathology in order 
to identify unfavorable biopsy features. Although several 
biopsy and clinical variables were selected as predictors 
of tumor upgrading and upstaging, a clear definition of 
favorable and unfavorable predictive factors for low-risk 
PCa is still lacking, unlike the established definitions for 
intermediate-risk cancer [25]. Porcaro et al. [10] proposed 
a stratification system for low-risk PCa, based on PSA value 
and the proportion of P+ on prostate biopsy, but they did 

not include a biopsy report of PNI and LVI, which were 
significant predictors of advanced prognostic features in our 
study. Additionally, the “DETECTIVE” study [26] identified 
LVI and PNI in needle biopsy as exclusion criteria for AS, 
supporting our earlier finding that these variables likely 
represent significant baseline features associated with high-
risk tumors on final pathology. Moreover, multiple studies 
have demonstrated a higher risk of biochemical recurrence 
(BCR) after RP, progression to metastatic disease, and 
cancer-specific mortality when PNI is seen in the biopsy 
tissue [27, 28]. Nevertheless, the clinical significance of PNI 
in low-risk PCa remains to be fully established. 

PNI has been shown to be associated with an increased 
risk of both pathological [hazard ratio (HR) 2.21, 95% CI: 
0.92–5.33, p = 0.076] and clinical progression (HR 2.39, 
95% CI: 1.1–4.94, p = 0.019) among PCa patients on AS 
[13]. Furthermore, Cohn et al. [29] observed that PNI was 
associated with a higher rate of exclusion from AS due to 
biopsy-confirmed disease progression, aligning with the 
findings of the aforementioned “DETECTIVE” trial [26]. 
These conclusions corroborate the results from our study, 
where PNI was found to be the strongest predictor of tu-
mor upgrading and the second most prominent predictor 
of disease upstaging on final histology. In contrast to the 
aforementioned studies, our research also identified LVI 
as an unfavorable biopsy prognostic factor for both GU 
and TU on final pathology. Considering these findings, we 
propose stratifying low-risk PCa into unfavorable (presence 
of PNI and LVI, with or without multifocal high-grade PIN 
and P+ on prostate biopsy) and favorable (absence of these 
variables) categories based on biopsy specimens.

On the other hand, it should be emphasized that only a 
few recent studies have investigated the potential signifi-
cance of PNI or LVI in GU and TU in these patients. In one 
such recently published study, the authors used univariate 
Cox regression models and reported that lymphovascular 
or PNI correlated with a higher BCR rate [30]. However, 
after considering standard pathologic tumor features, lym-
phovascular or PNI were not statistically associated with 
a higher BCR as the Gleason grade group and pathologic 
tumor stage were strongly associated with PNI and LVI [30].

Although our study was not designed to focus on limi-
tations, several should be acknowledged. Primarily, its 
retrospective nature and the small sample size are signifi-
cant limitations. Furthermore, the absence of data from 
advanced imaging (such as multiparametric magnetic 
resonance imaging) or biomarkers (e.g., Genomic Prostate 
Score or Decipher) is a drawback. This study also did not 
address the outcomes of subsequent adjuvant or salvage 
treatment during follow-up, as it was outside the scope of 
our research. Finally, we did not estimate cancer-specific 
deaths or progression-free survival rates between the two 
groups, thus the definitive prognostic value of PNI, LVI, 
and P+ remains incomplete. Despite these limitations, our 
study provides significant findings that can assist physicians 
in making effective decisions regarding optimal patient 
treatment modalities.
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CONCLUSIONS

Approximately one in three men with low-risk PCA on biopsy 
who undergo RP are found to have undesirable pathologic 
features. While stratifying low-risk patients into favorable and 
unfavorable categories is a positive step, traditional clinical 
and pathological criteria have not proven effective in identify-
ing the unfavorable subset. Future large, prospective studies 
integrating clinical, pathological, and imaging modalities 

into a comprehensive prognostic model are needed to draw 
definitive conclusions. Meanwhile, the presence of both PNI 
and LVI in biopsy specimens may serve as a useful clinical 
predictor of TU or upgrading and an important tool in the 
treatment strategy for low-risk PCa patients. Furthermore, 
multifocal high-grade PIN or more than 50% P+ on biopsy 
may enhance this prognostic accuracy. 

Conflict of interest: None declared.
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САЖЕТАК
Увод/Циљ Циљ истраживања је био да се потврди стратифи-
кација нискоризичног карцинома простате (PCa) на „повољ-
не“ и „неповољне“ подгрупе болесника који су подвргнути 
радикалној простатектомији, према корелацији различитих 
карактеристика биопсије са карактеристикама високог ри-
зика на коначној патологији.
Методе У ову студију су укључена 173 болесника која су у 
време операције изабрана као кохорте са ниским ризиком 
од PCa. Планирана стратификација укључивала је повољан 
и неповољан PCa ниског ризика, у складу са повећањем Гли-
соновог степена и статусом повећања стадијума тумора код 
крајње патологије. Неповољан PCa ниског ризика дефини-
сан је као присуство резултата биопсије који корелирају са 
високоризичним карактеристикама у коначној патологији 
[патолошки Глисонов скор ≥ 4 + 3, или ≥ pT3a, или pN1)]. 
Болесници су подељени у складу са присуством високо-

ризичних обележја у коначној патологији у Групу 1 (n = 84, 
повољно) и Групу 2 (n = 89, неповољно).
Резултати Осамнаест болесника из Групе 2 (20,2%) има 
Глисонов скор ≥ 4 + 3, а у 94,4% случајева њихови биопсиј-
ски извештаји су открили и перинеуралну инвазију (ПНИ) и 
лимфоваскуларну инвазију (ЛВИ). Штавише, болесници са 
напредовањем pT3a или pT3b показали су и ПНИ и ЛВИ у 60% 
и 85,7% случајева, респективно. Мултиваријантна анализа је 
показала да су ПНИ (OR = 3,35; 95% CI: 1,16–7,56; p < 0,001) и 
ЛВИ (OR = 5,34; 95% CI: 2,02–11,2; p < 0,001) независно пове-
зани и са повећањем Глисоновог степена и са повећањем 
стадијума тумора. 
Закључак Докази о ПНИ и ЛВИ у биопсији простате повеза-
ни су и са клинички значајним напредовањем и са преокре-
том после патолошког прегледа простате, што представља 
неповољне карактеристике биопсије.
Кључне речи: рак простате; низак ризик; неповољан низак 
ризик; Глисонов скор; раст тумора

Неповољни фактори код болесника са нискоризичним карциномом простате 
предвиђају патолошко погоршање и напредовање након радикалне 
простатектомије: докази за даљу подкласификацију?
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SUMMARY
Introduction/Objective Patellar fractures are commonly treated with tension band wiring (TBW). The 
distance between the cerclage wire and the superior pole of the patella is crucial for surgical outcomes. 
This study evaluates the impact of this distance on clinical and functional results.
Methods A retrospective cohort study of 64 patients with transverse patellar fractures treated with TBW 
was conducted. Patients were categorized based on the distance of the cerclage wire from the bone: 
< 4 mm, 4–8.5 mm, and > 8.5 mm. Clinical outcomes included bone union, implant failure, and wound 
complications. Functional outcomes were assessed using range of motion (ROM) and modified Hospital 
for Special Surgery (HSS) knee score values.
Results Significant differences were observed in outcomes depending on wire placement. Patients with 
cerclage wires < 4 mm from the bone exhibited poorer functional results, with a mean modified HSS 
Knee Score of 70 ± 9.2 and an average ROM of 103.6 ± 42.4°. Patients with wires positioned 4–8.5 mm 
from the bone demonstrated better functional recovery, achieving higher knee scores and greater ROM. 
Statistical analysis confirmed that closer wire placement negatively affected clinical outcomes (p < 0.05).
Conclusion This study suggests that positioning cerclage wires too close to the bone (< 4 mm) may 
impair functional outcomes despite presumed mechanical stability. An optimal distance of 4–8.5 mm 
balances mechanical stability and soft tissue protection, offering improved clinical and functional results. 
These findings challenge conventional surgical approaches, emphasizing the importance of precise wire 
positioning in TBW procedures.
Keywords: patellar fractures; tension band wiring; cerclage wire; clinical outcomes; functional outcomes; 
surgical techniques
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INTRODUCTION

Fractures of the patella pose a challenge to or-
thopedic trauma management because of the 
important role of the patella in the extensor 
mechanism of the knee. The treatment of patel-
lar transverse fractures has traditionally been 
performed using tension band wiring (TBW) 
for restoration of the articular surface and early 
mobilization [1, 2]. However, it is also noted 
that there are methodologically more updated 
approaches and meta-analyses findings which 
should be incorporated to have a better per-
spective on TBW outcomes and biomechanics 
[3, 4]. The configuration of the cerclage wire 
in TBW, especially its distance from the bone, 
is important in determining the biomechanical 
stability of the fixation and therefore clinical re-
sults. Early mobilisation and good biomechani-
cal fixation reduce pain and improve quality 
of life [5].

Among the biomechanical properties, stabil-
ity provided by the cerclage wire is an impor-
tant area of concern for TBW that can influ-
ence both bone-union rates and the incidence of 

post-operative complications [6, 7]. The prox-
imity of the cerclage wire to the bone has specif-
ic implications for the biomechanics of the fixa-
tion [3]. For instance, Zhang et al. demonstrated 
that TBW with the cerclage wire positioned near 
the bone surface significantly reduces micromo-
tion at the fracture site, facilitating bone heal-
ing [8, 9]. Conversely, an increased distance be-
tween the cerclage wire and the bone may lead 
to sub-optimal compression and stability, rais-
ing the risk of implant failure and delayed union 
[10]. This observation underscores the need for 
meticulous surgical practice and indicates that 
further, specific endeavours to clarify these ef-
fects are needed [3]. Further, poor positioning 
of the wire has been associated with increased 
post-operative complications, including migra-
tion of the wire and soft-tissue irritation [11]. 
Though these problems have been described 
in prior research, more elaborate investigation 
and comparison with existing literature would 
be helpful for a fuller understanding of optimal 
positioning and its effects [3]. There is a gap 
in the literature regarding the proximity of the 
cerclage wire to the bone, and the safe distance 
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in patellar fractures treated with tension-band wiring re-
mains under-explored. Therefore, the aim of our study was 
to calculate the effect of the distance of the cerclage wire to 
the bone on clinical and functional outcomes and to deter-
mine the safe distance in patients with transverse patellar 
fractures treated with TBW. This will reduce the margin 
of error in surgical technique and provide a touchstone 
for the clinician regarding the distance of the cerclage wire 
during surgery.

METHODS

Study design and population

This is a retrospective cohort study including a total of 
108 patients aged 18–65 years with C1 and C2 transverse 
patellar fractures (AO classification) who had undergone 
TBW with two Kirschner wires. The patients were treated 
between January 2015 and December 2022 at a single 
tertiary-care centre. The exclusion criteria were multiple-
trauma patients, multiple fractures of the same limb, sys-
temic, metabolic and infectious diseases, application of 
cerclage to tension-band wiring, use of cannulated screws, 
and periprosthetic or pre-existing pathological conditions 
of the knee. Such criteria were aimed at providing homoge-
neous groups of patients, thus excluding factors that could 
influence results. 

Surgical technique

All surgeries were performed under general anaesthesia. 
A standard midline knee incision with medial parapatellar 
arthrotomy was made to gain access to the fracture site. 
The skin incision was deepened, and the fractures were 
reduced using reduction clamps, with reduction confirmed 
under fluoroscopy. From the superior pole of the patella, 
two K-wires were introduced distally. The cerclage wire 
was passed around these K-wires and then tightened to 
compress the fracture fragments. The tips of the proximal 
end were cut, and the K-wires were then bent and fixed. 
The surgeon’s experience and frequency of performing this 
technique were recorded to determine whether these fac-
tors influenced surgical outcomes. The knee was immobil-
ised using an immobiliser for two weeks post-operatively 
to facilitate initial healing.

Post-operative care and follow-up

Patients began static isometric quadriceps-strengthening 
exercises on the first post-operative day. Two weeks later, 
range-of-motion (ROM) exercises were started under the 
supervision of a physiotherapist. The follow-up period 
included evaluations at one, three, six, 12 and 24 months 
post-operation. Clinical assessments included wound 
healing, pain level and functional recovery. Radiographic 
evaluations were performed at each visit to assess both 
fracture union and fixation integrity.

Data collection

The main outcome measurement was the distance of the 
wire from the bone, measured directly from the lateral 
postoperative radiograph (Figure 1). A consistent measure-
ment protocol was used to ensure exact values. To ascertain 
measurement validity, inter-observer and intra-observer 
reliability tests were performed. The following outcomes 
were evaluated: clinical and functional outcomes, incidence 
of wound complications, union rates and overall clinical 
follow-up. The patients’ medical records and radiographs 
were critically reviewed to support interpretation of the 
findings. In addition, ROM and functional outcomes were 
assessed at the last follow-up using the Modified Hospital for 
Special Surgery (HSS) Knee Scores [12]. The properties and 
application techniques of the cerclage wires were detailed, 
including material composition and tensioning method.

Statistical analysis

Data were analysed using IBM SPSS Statistics, Version 
28.0 (IBM Corp., Armonk, NY, USA). Descriptive statis-
tics were summarised to provide participant demograph-
ics and clinical characteristics. Frequencies, means and 
standard deviations were calculated for age, distance be-
tween the cerclage wire and bone, knee ROM values and 
Modified HSS Knee Scores. Data were tested for normal-
ity using the Shapiro–Wilk test. For normally distributed 
data, Student’s t-test was used, whereas Mann–Whitney 
U tests were applied to non-normally distributed data. 
Additionally, ROC-curve analysis determined the thresh-
old value of the cerclage-wire distance that best predicted 
patients’ outcomes. Identifying the point that maximises 

Figure 1. X-ray image of knee with cerclage wire and K-wire fixation
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Cerclage wire placement in patellar TBW

the sensitivity and specificity of cerclage-wire distance for 
predicting clinical and functional outcomes is essential. χ2 
tests compared categorical data regarding the presence or 
absence of wound complications and implant failures, with 
statistical significance set at p = 0.05.

Ethics: All participants provided written informed 
consent prior to inclusion in the study. The study proto-
col was approved by the Institutional Ethics Committee 
of Harran University (Approval No: HRU-24/11/35) and 
conducted in accordance with the ethical standards of the 
1964 Declaration of Helsinki and its later amendments or 
comparable ethical principles.

RESULTS

This study is a retrospective cohort of 64 patients who 
had undergone tension-band wiring for transverse frac-
tures of the patella. The following means and ranges 
were derived from the demographic profile: mean age 
(years) = 44.8 ± 17.1 (18–65 years) and mean follow-up 
period = 15.2 ± 5.4 months (range = 9–24 months). The 
sex distribution comprised 35 male patients (54.7%) and 
29 female patients (45.3%) (Table 1).

Table 1. Demographic data

Variable Value
Age, years 44.8 ± 17.1 (18–65)

Sex
Men 35
Women 29

Follow-up, months 15.2 ± 5.4 (9–24)
Cerclage wire – patella superior pole 
distance, mm 6.3 ± 4.03 (1–20.4)

İmplant failure 10
Cerclage wire breakage 2
Cerclage wire displaced over K-wire 7
K-wire migration 1
Nonunion 2
Wound complications 3

The mean distance between the cerclage wire and 
the superior pole of the patella was 6.3 ± 4.03 mm. The 
distance ranged 1–20.4 mm. Clinical outcomes showed 
non-union in two cases (3.1%), in which partial patellec-
tomy was performed. Site complications occurred in three 
wound-site cases (4.7%), and implant failures were noted 
in 10 cases (15.6%) (Table 1).

We observed K-wire migration in one patient (1.6%). 
Displacement of the cerclage wire over the K-wire was ob-
served in seven patients (10.9%). Wire breakage was also 
observed in two patients (3.1%).

To assess the predictive value of cerclage-wire distance 
for clinical and functional outcomes, ROC-curve analysis 
was employed. The area under the curve (AUC) of 0.91 
indicates high prognostic accuracy. This study also showed 
that this distance has high sensitivity and specificity for 
predicting implant failure (Figure 2).

Mean Modified HSS Knee Scores for different cerclage-
wire distance categories were plotted to visualize the effect 

of wire distance on functional outcomes (Figure 3). The 
highest mean score was observed in the 4–8.5 mm cat-
egory, indicating better functional outcomes.

The effects of the distance between the bone and the 
cerclage wire on knee range of motion (ROM) were investi-
gated. The knee ROM is illustrated in Figure 3 for different 
distances of the cerclage wire. The data show that there is a 
relationship between knee ROM and the distance from the 
cerclage wire to the bone. Patients with a distance < 4 mm 
had an average knee ROM of 108.6°. On average, patients 
with a 4–8.5 mm distance exhibited the highest knee ROM 
at 126.6°, whereas those with a distance > 8.5 mm reached 
only 80.6°. These results indicate that cerclage-wire dis-
tance significantly affects knee ROM. Placing the wire close 
to the bone (< 4 mm) or within the mid-range (4–8.5 mm) 
increases joint flexibility [11], whereas distances > 8.5 mm 
reduce motion. These findings are essential for defining an 
ideal cerclage-wire-to-bone gap. Patients with a distance 
between the cerclage and the superior pole of the patella 
< 8.5 mm were divided into two groups: group 1 and group 
2. Age, union rates, implant failures and wound-site prob-
lems were analysed, showing no significant relationship 
with patient outcome. Among patients who did experience 
non-union, two of them (100% of non-union cases, 3.1% 
of all cases) also suffered implant failures. Of the three 
patients with wound complications, two (66.7%) also ex-
perienced implant failure (3.1% of cases) (Table 2).

Figure 2. ROC curve predicting implant failure based on cerclage wire distance

Figure 3. Modified Hospital for Special Surgery (HSS) Knee Scores by wire 
distance
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Table 2. Parameter measurements

Variables Group 1  
(> 8.5 mm)

Group 2  
(< 8.5 mm) p

Knee ROM 126.6 ± 17.3° 80.6 ± 27.5° > 0.001
Modified HSS Knee Score 82.3 ± 4.4 61.2 ± 14 > 0.001

ROM – range of motion; HSS – Hospital for Special Surgery

The mean arc of motion for the knees was 103.6 ± 22.4°, 
ranging from 60°–150°. The arc of motion differed signifi-
cantly between the < 8.5 mm groups (p = 0.001) (Figure 3). 
The mean Modified HSS Knee Score was 71.7 ± 9.2, and 
individual scores ranged 45–100. The Modified HSS Knee 
Score was significantly reduced for cerclage-wire distances 
> 8.5 mm (p = 0.001) (Figure 2). Subgroup analysis, further 
within group 1, including patients whose cerclage-wire 
distances were > 4 mm and < 8.5 mm, showed that the 
former subgroup of patients had significantly lower clinical 
scores and ROM when compared to the latter subgroup at 
4 mm and below (p = 0.03 and 0.04, respectively) (Table 3).

Table 3. Subgroup analysis

Variables
Group 1 (> 8.5 mm)

p
> 4 mm 4–8.5 mm

Knee ROM 120.4 ± 24.6° 132.9 ± 10.1° 0.04
Modified HSS Knee Score 74.2 ± 5.3 90.4 ± 3.5 0.03

ROM – range of motion; HSS – Hospital for Special Surgery

DISCUSSION

Our study aimed to evaluate how the distance that sepa-
rates the cerclage wire from the bone affects clinical and 
functional outcomes in patients treated for patellar frac-
tures using tension-band wiring (TBW). With wires in 
cerclage, we assumed that closer proximity would yield 
better function, reflecting the traditional surgical belief 
that greater mechanical stability leads to superior results.

In our results, the complications and clinical outcomes 
we observed with cerclage wires mirror similar studies in 
the literature. In the study conducted by Zhai et al. [13] 
it was reported that all patella fractures treated with per-
cutaneous cerclage wire in geriatric patients healed and 
there were no serious complications such as infection or 
wire migration. In this study, one case of wire breakage was 
reported after six months. Yan et al. [14], in another study, 
treated combined patella fractures with a separate verti-
cal-wire method supported by a cerclage wire. According 
to the study results, no complications such as loss of re-
duction, implant breakage, non-union or skin irritation 
were observed during an average follow-up period of 18.9 
months. Li et al. [15] evaluated patellar fractures treated 
with modified cerclage wire in elderly patients. During a 
mean follow-up period of 22.2 months, fracture healing 
was achieved in all patients and no significant postopera-
tive complications were reported [15]. Monaco et al. [16] 
compared patellar fractures treated using suture tape and 
metallic cerclage wire. The study reported no significant 
differences in re-operation rates, fracture-healing rates and 
functional outcomes between the two methods [16].

Our findings demonstrate that cerclage wire remains 
an efficacious technique in patellar-fracture management 
and, despite complications in some instances, generally 
produces good clinical results. Research studies reviewed 
here support the efficacy and safety of cerclage wire in 
treating patellar fractures.

Our findings reveal the influence of the distance be-
tween the cerclage wire and bone on knee ROM and 
functional outcomes. Modified HSS Knee Scores averaged 
across different distance categories showed that the 4–8.5 
mm category achieved the highest scores. This is indicative 
of better functional outcomes. Therefore, we evaluated the 
effects of different cerclage-wire distances on knee ROM 
and their relationship. According to Yan et al. [14], using 
a separate vertical-wire method with a cerclage wire at an 
optimal distance yielded an average knee ROM of 131.3°. 
Kumar and Kumar found that anterior cerclage-wire inser-
tion allowed knee flexion up to 125.4° [17]. Ninety-two 
percent of patients in a study by Kachare et al. [18] attained 
active flexion of 90° after one week following cerclage 
wiring with a figure-of-eight TBW technique. It clearly 
showed better functional results with correct placement 
of cerclage wires at an appropriate distance.

Our results confirm the effect of cerclage-wire distance 
on knee ROM and functional outcomes. Average Modified 
HSS Knee Scores again showed that the 4–8.5 mm group 
had the highest average score. It shows better functional 
results. Zhai et al. [13] reported effective treatment with 
percutaneous cerclage wire in elderly patients, with all frac-
tures healing successfully. Mahajan et al. [19] indicated 
that stable fixation was achieved with low non-union rates 
when cerclage wire was used in combination. Meng et al. 
[20] found satisfactory clinical outcomes and low compli-
cation rates when using modified cerclage wire. A study by 
Raja et al. [21] demonstrated clinical improvement and re-
duced complications with cerclage-wire application. These 
findings suggest that correct use of cerclage wire improves 
knee ROM and functional outcomes.

The study found that clinical outcomes and knee ROM 
were better in patients with a cerclage-wire distance < 8.5 
mm. Modified tension-band wire with cerclage was re-
corded to reduce postoperative complications by Yu et al. 
[22]. Harna et al. [23], in surgically managed non-union 
patellar fractures, demonstrated similar ROM. This is 
supported by a study by Kachare et al. [18], indicating 
low complication rates and rapid recovery with cerclage 
or figure-eight configurations. This therefore substanti-
ates the claim that accurate cerclage-wire placement can 
improve clinical outcomes. Consequently, according to 
Xiang et al. [7], patients treated with absorbable cannu-
lated screws and high-strength sutures experienced less 
displacement and improved clinical results. Such findings 
show that positioning is crucial for cerclage-wire distance 
in managing patellar fractures and, if done accurately, can 
improve overall treatment success.

The study, however, has some limitations: the wide age 
range (18–65 years) may introduce variability in bone qual-
ity and healing capacity that might influence outcomes 
independently of surgical technique. It is further beyond 
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our control that the study is retrospective, limiting adjust-
ment for potential confounders.

Another limitation is that fractures were classified by 
AO type, which could bias results for more complex pat-
terns [24]. Some patients had immobilisation for up to four 
weeks, especially those with implant failure. This could 
theoretically affect knee ROM and recovery, confounding 
the effects attributed to cerclage-wire distance.

To overcome these limits and better validate our results, 
future prospective studies with narrower age ranges and 
stronger design are required. Further histological analyses 
may unveil mechanisms underlying the biological impact 
of cerclage-wire proximity on surrounding soft tissues. In 
general, our study highlights an understudied aspect of pa-
tellar-fracture treatment. By addressing this gap, we add to 
refined knowledge of TBW techniques that should foster bet-
ter surgical outcomes and more-precise treatment protocols.

CONCLUSION

This study assessed the effect of cerclage wire proximity 
to the bone in tension band wiring for patellar fractures. 
Contrary to common traditional belief, it was found that 
wires placed very close to the bone (4 mm and below) re-
sulted in poorer outcomes. This has important implications 
for wire placement: Mechanical stability must be weighed 
against tissue integrity, specifically avoiding adverse ef-
fects on the quadriceps muscle. These findings challenge 
existing surgical dogma and suggest that further research 
is needed to refine surgical guidelines that balance both 
biomechanical and biological considerations for the ulti-
mate benefit of patient outcomes.

Conflict of interest: None declared.
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САЖЕТАК
Увод/Циљ Преломи пателе најчешће се фиксирају техником 
тензионе жичане траке. Растојање између серклажне жице и 
горњег пола пателе сматра се пресудним за хируршки исход. 
Циљ студије био је да процени утицај овог растојања на 
клиничке и функционалне резултате.
Методе Спроведена је ретроспективна кохортна студија 
која је обухватила 64 болесника с попречним преломом па-
теле лечених техником тензионе жичане траке. Болесници 
су подељени у три групе на основу удаљености серклажне 
жице од кости: < 4 mm, 4–8,5 mm и > 8,5 mm. Клинички исхо-
ди обухватили су срастање кости, отказивање имплантата и 
компликације ране, док су функционални исходи оцењива-
ни на основу опсега покрета и модификоване HSS (Hospital 
for Special Surgery) оцене за колено.
Резултати Исходи су значајно варирали у зависности од 
положаја жице. Болесници код којих је серклажна жица била 
постављена на мање од 4 mm од кости постигли су слабије 
функционалне резултате (средња модификована HSS оце-

на 70 ± 9,2; просечан опсег покрета 103,6 ± 42,4). Најбољи 
опоравак забележен је код болесника са жицом удаљеном 
4–8,5 mm, који су остварили више оцене функције колена 
и већи опсег покрета. Статистичка анализа потврдила је да 
ближе постављање жице негативно утиче на клиничке ис-
ходе (p < 0,05).
Закључак Постављање серклажне жице сувише близу кости 
(< 4 mm) може да наруши функционалне резултате упркос 
очекиваној механичкој стабилности. Оптимално растојање 
од 4–8,5 mm обезбеђује бољу равнотежу између механичке 
стабилности и заштите меког ткива, што доводи до побољ-
шаних клиничких и функционалних исхода. Ови налази 
доводе у питање конвенционалне хируршке приступе и 
наглашавају значај прецизног позиционирања жице у тех-
ници тензионе жичане траке.

Кључне речи: преломи пателе; тензиона жичана трака; 
серклажна жица; клинички исходи; функционални исходи; 
хируршке технике

Да ли ближе постављање серклажне жице побољшава функционалне 
резултате фиксације прелома пателе тензионом жичаном траком?
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SUMMARY
Introduction/Objective Implementing cranial ultrasound (CUS) into daily clinical practice represents a 
major advance in the diagnosis and treatment of newborns. Preterm birth is considered a risk factor for 
abnormal neurological development. The study aimed to evaluate the significance of CUS in preterm 
infants as a complementary method to the General Movements Assessment for predicting neurological 
outcomes. The study focused on a cohort of infants without significant neonatal morbidity.
Methods The study included 160 preterm infants and was designed as a prospective clinical study. Sta-
tistical analysis included cranial ultrasound findings and the assessment of spontaneous motor activity 
in the first five days after birth (“Writhing” period), perinatal data, and pregnancy data.
Results There was a statistically significant association between abnormal CUS findings and cerebral palsy 
in the final neurological outcome (p < 0.001). Pathological CUS findings were significantly more frequent 
in preterm infants born before 30 weeks of gestation (p < 0.001), those delivered by cesarean section (p < 
0.001), and infants with an Apgar score < 8 at one and five minutes (p < 0.001). The specificity of a normal 
CUS was 86% but increased to 100% when combined with a normal General Movements Assessment.
Conclusion This research confirms that CUS can be a valuable tool for predicting neurological outcomes 
in preterm infants. It can provide data that can guide the judicious use of different monitoring methods 
and rationalize their examinations.
Keywords: preterm infants; cranial ultrasound; General Movements; Prechtl’s method; neurodevelop-
mental outcome

ORIGINAL ARTICLE / ОРИГИНАЛНИ РАД 

Cranial ultrasound as a complementary method 
to the general movements assessment in preterm 
infants for predicting the neurological outcome – a 
single center experience
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INTRODUCTION

Motor development in newborns, infants, and 
young children relies on the health of the cen-
tral nervous system (CNS), and is influenced 
by genetic patterns and external stimuli. Mental 
and motor development are closely connected, 
with significant neurological changes occur-
ring within the first days and months of life. 
To assess these changes accurately, repeated 
evaluations, or developmental monitoring, are 
essential, as a single assessment may not detect 
certain neurological issues due to the immature 
CNS’s variable responses [1, 2, 3].

Special clinical attention is drawn to new-
borns who have some risk of developing disor-
ders of the CNS. The most common perinatal 
factors are prematurity, low birth weight of the 
newborn, low Apgar score, multiple pregnan-
cies, birth trauma, inadequate presentation of 
the fetus, and termination of delivery by ce-
sarean section (C-section) [3–6]. Premature 
newborns (born before the gestational age of 
37 weeks) have a higher risk of sudden death 
syndrome and complications in general, com-
pared to full-term infants [7, 8, 9].

Apart from the neurological and neuro-
kinesiological examination of newborns and 

infants, additional diagnostic methods used 
in clinical practice to detect neurological ab-
normalities are cranial ultrasound (CUS) ex-
amination and magnetic resonance imaging. 
Implementing CUS into daily clinical practice 
represents a major advance in the diagnosis and 
treatment of newborns [10–13].

The general motor assessment (GMA) in 
premature infants is defined as a high-certainty 
method for predicting neurological outcomes. 
Still, this type of examination should only be 
performed by a trained and certified physi-
cian, who is not available in every hospital [14, 
15, 16]. For that reason, this study aimed to 
evaluate the significance of the initial CUS in 
preterm infants as a widely available, comple-
mentary method of examination to GMA for 
predicting neurological outcomes.

METHODS

This study was designed as a prospective clini-
cal study and included preterm infants (gesta-
tional age ≤ 37 weeks), born in the Gynecology 
and Obstetrics Clinic of the University Clinical 
Center Niš between 2012 and 2014. During 
this study period, 7 142 children were born 
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at the University Clinical Center Niš. Among them, 629 
(8.8%) were born prematurely. All children who had any 
serious perinatal complications such as sepsis, necrotiz-
ing enterocolitis, and lung disease were excluded from 
the study. Additionally, some of the preterm infants were 
excluded from the study due to the presence of deformi-
ties or congenital anomalies, as well as genetic syndromes 
of a newborn, invalid video recordings of neonatal mo-
tions, parental refusal to participate in the study, or non-
attendance in the follow-up in our institution. A two-year 
follow-up was completed for 160 preterm infants, and they 
were analyzed in this study.

For each infant included in the research, detailed peri-
natal data were taken: sex, gestational age / gestational 
weeks (GW) (< 30 weeks; 30–37 weeks), body weight at 
birth, body length at birth, head circumference, Apgar 
score value at the first and fifth minutes, data on method 
of delivery (C-section or not), data on multiple (twin) 
pregnancy and CUS findings.

GMA was carried out according to the basic principles 
of the Prechtl method within five days after the birth 
(“Writhing” period) and was based on video analysis and 
performed by a licensed person for GMA expertise [14, 
15, 16]. To get good video recordings (lasting up to 25 
minutes), the baby needed to be awake, calm, not crying, 
with open eyes, without irregular breathing, and moving 
(“State 4”). For premature babies younger than 36 GW, 
recordings were made when they started moving, even if 
they were asleep.

General movements (GMs) were classified into four 
types [14, 15, 16]:

1. �Normal Writhing Movements (N): smooth, twisting 
movements with low to moderate strength and slow 
to moderate speed, oval or twisting in shape;

2. �Poor Repertoire (PR): limited variety and less com-
plex than normal (baby starts a movement but doesn’t 
finish it, making the sequence look incomplete or 
broken);

3. �Cramped Synchronized Movements (CS): abnormal 
movements where the muscles of the body and limbs 
tighten and relax at the same time; movements are 
stiff and lack the smooth flow of normal writhing 
movements;

4. �Chaotic Movements (CH): sudden, jerky movements 
with very large and random motions of the arms and 
legs, uncoordinated with a lack of smoothness or pat-
tern.

Definitive neurological outcome was assessed based 
on a detailed neurological examination at the age of 24 
months (corrected calendar age). The examination was 
performed by a certified neurologist specializing in pediat-
ric neurology. Neurological outcome was classified as nor-
mal findings (completely normal neurological findings); 
minimal neurological dysfunction (MND), according to 
Touwen Infant Neurological Examination criteria or non-
specific signs without clear and definitive signs of cerebral 
palsy [17, 18]; cerebral palsy (CP) was classified according 
to Surveillance of Cerebral Palsy in Europe criteria [19].

CUS examination was performed with LOGIQ™ (GE 
Healthcare, Chicago, Il, USA) machine with a high-frequen-
cy linear probe (7–11 MHz) within five days after the birth. 
Repeat CUS examination was performed two weeks after the 
birth, but statistical analysis included only the findings of the 
first examination. All CUS examinations were performed by 
the same person and categorized into five groups of interest 
(according to the guidelines from the ELGAN study [13] 
and Prechtl’s recommendations [14, 15, 16]):

• CUS 1 – normal finding;
• �CUS 2 – hyperechogenicity of the brain parenchyma 

lasting up to 14 days;
• �CUS 3 – hyperechogenicity of the brain parenchyma 

that lasts longer than 14 days;
• CUS 4 – intraventricular hemorrhage;
• CUS 5 – periventricular leukomalacia.
The medical doctor who analyzed spontaneous motor 

activity in newborns and the medical doctor who analyzed 
CUS findings did not have access to any results or data on 
the newborns.

Statistical analysis was conducted using IBM SPSS 
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA). 
The normality of continuous variables in defined groups was 
determined. Anthropometric mode values were presented 
as percentiles based on child growth standards. Continuous 
variable comparisons between groups utilized the Mann-
Whitney test, while qualitative variables were analyzed with 
Pearson’s χ2 test. For category variables with samples fewer 
than 5, Pearson χ2 or Fisher’s exact tests were used. To evalu-
ate the CUS method, sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value, and diagnostic 
odds ratio (DOR) were calculated based on normal CUS 
findings and final neurological outcomes. A two-tailed p-
value of < 0.05 was considered statistically significant.

Ethics: The study was performed in line with the 
Declaration of Helsinki and approved by the Ethics Board 
of the University Clinical Center Niš (Decision No. 5718/1).

RESULTS

A statistically significant difference in neurological out-
come after 24 months existed between infants born be-
fore and after 30 weeks (p < 0.001). Lower body weight of 
newborns (p < 0.001), body length (p < 0.05), and Apgar 
score at the first and fifth minutes (p < 0.001) were statis-
tically significantly associated with a worse neurological 
outcome. The prevalence of different types of GMs in the 
observation period of up to five days differed statistically 
significantly between the different outcomes (p < 0.001). 
The outcome after a follow-up of 24 months was normal 
in 124, qualified as MND in 22, and diagnosed as CP in 
14 preterm infants (Table 1).

Pathological CUS findings were statistically significant-
ly more common in preterm infants born before 30 GW 
(p < 0.001), delivered via C-section (p < 0.001), and those 
with an Apgar score < 8 at both the first and fifth minutes 
after birth (p < 0.001) (Table 2).
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Among six preterm infants with an Apgar score of 1 
in the first minute, four scored 2 and two scored 5 in the 
fifth minute. Four developed CP, with two having scores 
of 1 and 2, and two with scores of 1 and 5. All CP cases 
showed hyperechogenicity of brain parenchyma detectable 

for up to 14 days. Additionally, two preterm in-
fants diagnosed with MND had scores of 1 in 
the first minute and 2 in the fifth minute, with 
hyperechogenicity lasting longer than 14 days. 
Due to the small sample size, more research is 
necessary to draw definitive conclusions about 
this subgroup.

Previously determined statistically significant 
clinical characteristics of preterm infants for the 
final outcome also showed a statistically signifi-
cant relation with CUS findings (Table 3).

Table 4 indicates that deviations from nor-
mal CUS findings are smallest in subjects with a 
normal final neurological outcome. A significant 
association was observed between CP in the final 
outcome and abnormal CUS findings (p < 0.001). 
Pathological CUS findings varied significantly 
among the groups based on final neurological 
outcomes (normal, MND, CP) (p < 0.05). Altered 
findings were most prevalent in subjects with CP 

and least frequent in those with a normal outcome.
Table 5 indicates that a normal CUS finding has a high 

specificity of 72.2% for a normal final neurological out-
come, though its sensitivity is lower at 67.8%. The speci-
ficity of normal CUS findings improves when assessing 

Table 1. Clinical characteristics of subjects according to outcome after 24 months 

Clinical characteristics
Outcome after 24 months

Summarized
(n = 160) pNormal

(n = 124)
MND

(n = 22)
CP

(n = 14)
a,bGestational age
mode (min–max) 35 (29–36) GW 35 (33–35) GW 29 (27–29) GW 35 (27–36) GW 0.014

 ≥ 30 weeks 122 (98.39%) 22 (100%) 0 (0%) 144 (90%)
< 0.001

 < 30 weeks 2 (1.61%) 0 (0%) 14 (100%) 16 (10%)

aSex
Female 60 (48.39%) 10 (45.45%) 8 (57.14%) 78 (48.75%)

0.78
Male 64 (51.61%) 12 (54.55%) 6 (42.86%) 82 (51.25%)

aTwins
No 92 (74.19%) 18 (81.82%) 14 (100%) 124 (77.5%)

0.079
Yes 32 (25.81%) 4 (18.18%) 0 (0%) 36 (22.5%)

aCaesarean section
No 80 (64.52%) 12 (54.55%) 6 (42.86%) 98 (61.25%)

0.227
Yes 44 (35.48%) 10 (45.45%) 8 (57.14%) 62 (38.75%)

bBirth weight (g)
mode (min–max) 
mode in percentiles 

2150 (2000–2350)
18.9%

1750 (1350–2400)
3.4%

1320 (1250–1350)
57.1%

2125 (1250–2400)
18.9% < 0.001

bBirth body length (cm)
mode (min–max)
mode in percentiles

45 (42–47)
24.5%

44 (43–45)
14.9%

39 (35–40)
55.2%

44 (42–47)
14.9% 0.021

bHead circumference (cm)
mode (min–max)
mode in percentiles

30 (29–32)
7.5%

30 (28–32)
7.5%

28 (26–29)
75.2%

30 (26–32)
7.5% 0.114

bApgar score 
(1– minute)
mode (min–max)

8 (8–9) 8 (8–8) 6 (1–7) 8 (1–9) < 0.001

bApgar score 
(5– minute)
mode (min–max)

9 (8–9) 8 (8–8) 7 (5–8) 9 (5–9) < 0.001

aGMs within 5 days 
N 94 (75.81%) 0 (0%) 0 (0%) 94 (58.75%)

 < 0.001
PR 30 (24.19%) 22 (100%) 2 (14.29%) 54 (33.75%)
CS 0 (0%) 0 (0%) 12 (85.71%) 12 (7.5%)
CM 0 (0%) 0 (0%) 0 (0%) 0 (0%)

MND – minimal neurological dysfunction; CP – cerebral palsy; GW – gestational weeks; min – minimum; max – maximum; GM – general movements; N – normal 
writhing movements; PR – poor repertoire; CS – cramped synchronized movements; CM – chaotic movements; 
aPearson’s χ2 test; 
b Mann–Whitney test

Table 2. Distribution of normal and abnormal cranial ultrasound findings in rela-
tion to clinical characteristics of preterm newborns 

Clinical characteristics
Cranial ultrasound finding

pNormal
(n = 96)

Abnormal
(n = 64)

Sex
Female (n = 78) 52 (66.7%) 26 (33.3%)

0.108
Male (n = 82) 44 (53.7%) 38 (46.3%)

Gestational age
≥ 30 weeks (n = 144) 94 (65.3%) 50 (34.7%)

< 0.001
< 30 weeks (n = 16) 2 (12.5%) 14 (87.5%)

Twins
No (n = 124) 76 (61.3%) 48 (38.7%)

0.566
Yes (n = 36) 20 (55.6%) 16 (44.4%)

Cesarean section
No (n = 98) 70 (71.4%) 28 (28.6%)

< 0.001
Yes (n = 62) 26 (41.9%) 36 (58.1%)

Apgar score
(1-minute)

9 (n = 52) 38 (73.1%) 14 (29.6%)
< 0.0018 (n = 82) 52 (63.4%) 30 (36.6%)

< 8 (n = 26) 6 (23.1%) 20 (76.9%)

Apgar score
(5-minute)

9 (n = 90) 64 (71.7%) 26 (28.9%)
< 0.0018 (n = 52) 30 (57.7%) 22 (42.3%)

< 8 (n = 18) 2 (11.1%) 16 (88.9%)

Pearson’s χ2 test
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outcomes without CP or with CP. Combining CUS and 
GMA achieved 100% specificity and PPV in ruling out 
deviations from normal neurological outcomes.

DISCUSSION

Periventricular subependymal hemorrhage and intra-
ventricular hemorrhage are complications that usually 
occur in the first days after birth and are characteristics 
of premature babies. Frequency of these hemorrhages in 
newborns who weigh < 1500 g and are < 32 GW of age is 

up to 25%. In newborns who weigh < 1000 
g, this frequency is up to 40%. Extremely low 
birth weight and extremely low gestational age 
represent a strong predisposition for long-term 
complications, including CP/MND [9, 20].

Prechtl found that increased brain tissue 
echodensity is temporary and has limited 
prognostic value when lasting less than two 
weeks [12]. Other studies recommend the first 
CUS on the third day after birth and a follow-
up before the end of two weeks [21]. In our 
study, 96 subjects (60%) had normal CUS find-
ings at the first examination. Among them, 10 
had MND, and two were diagnosed with CP. 
Both infants were born before 30 GW, suggest-
ing that their early preterm birth affected the 
maturation of their CNS.

Our study on CUS findings shows differ-
ences compared to existing literature, likely 
due to the smaller sample sizes often used in 
those studies [21]. For instance, a large study 
of premature infants born after 33 weeks of 
gestation noted pathological CUS findings in 
13%. The authors highlighted that even slight 
differences in gestational age can affect CUS 
specificity, complication rates, and neurologi-
cal outcomes [22]. While some studies report 
that C-section is not significantly linked to 
poor neurological outcomes, factors like Apgar 
scores and head circumference are associated 
with these outcomes [22, 23]. In contrast, our 
study found a significant association between 
C-section delivery and unfavorable neurologi-
cal outcomes, likely influenced by the overlap 
of low Apgar scores and head circumferences 
in C-section cases.

The availability of CUS as a diagnostic meth-
od and its application in daily clinical practice 
represents a major diagnostic advance. In a re-
cent study, normal CUS findings have a PPV 
for the final normal neurological outcome of 
89.4%, and PPV increases to 97.9% for a final 
neurological outcome that excludes CP. These 
results indicate that the subjects with a normal 
finding on the CUS may have a pathological 
neurological outcome and it correlates with the 
already described studies. Recent research sup-

ports the fact that the pathological CUS finding has a predic-
tive value for later neurological deviations. The sensitivity 
of these findings was not high, which indicates the need to 
follow up on the development of children who, in the first 
five days after birth, had abnormal findings, either during 
the examination by CUS or during the GMA. Pathological 
CUS findings are statistically significantly more frequent in 
subjects who had CP in the final outcome (p < 0.05).

The diagnostic odds ratio of CUS findings without pa-
thology in all examined combinations is > 1, which im-
plies the ability of the single method to determine the final 
outcome. DOR doubles in the case of determination of 

Table 3. Distribution of different cranial ultrasound findings in relation to previously sig-
nificant clinical characteristics of preterm newborns

Clinical characteristics
Cranial ultrasound finding

pCUS 1
(n = 96)

CUS 2
(n = 36)

CUS 3
(n = 20)

CUS 4
(n = 6)

CUS 5
(n = 2)

Gestational 
age

≥ 30 weeks
(n = 144)

94  
(65.3%)

30  
(20.8%)

18  
(12.5%)

2 
(1.4%)

0 
(0%)

< 0.001
< 30 weeks
(n = 16)

2  
(12.5%)

6 
(37.5%)

2 
(12.5%)

4 
(25%)

2 
(12.5%)

Cesarean 
section

No
(n = 98)

70  
(71.4%)

16 
(16.3%)

8 
(8.2%)

2 
(2%)

2 
(2%)

0.002
Yes
(n = 62)

26  
(41.9%)

20 
(32.3%)

12 
(19.4%)

4 
(6.5%)

0 
(0%)

Apgar 
score
(1-minute)

9
(n = 52)

38  
(73.1%)

12 
(23.1%)

2 
(3.8%)

0 
(0%)

0 
(0%)

< 0.0018
(n = 82)

52  
(63.4%)

16 
(19.5%)

12 
(14.6%)

2 
(2.4%)

0 
(0%)

< 8
(n = 26)

6  
(23.1%)

8 
(30.8%)

6 
(23.1%)

4 
(15.4%)

2 
(7.7%)

Apgar 
score
(5-minute)

9
(n = 90)

64  
(71.1%)

18 
(20%)

8 
(8.9%)

0 
(0%)

0 
(0%)

< 0.0018
(n = 52)

30  
(57.7%)

10 
(19.2%)

8 
(15.4%)

8 
(8.9%)

2 
(3.8%)

< 8
(n = 18)

2  
(11.4%)

8 
(44.4%)

4 
(22.2%)

4 
(22.2%)

0 
(0%)

CUS 1 – normal finding; CUS 2 – hyperechogenicity of the brain parenchyma lasting up to 14 days; 
CUS 3 – hyperechogenicity of the brain parenchyma that lasts longer than 14 days;  
CUS 4 – intraventricular hemorrhage; CUS 5 – periventricular leukomalacia; 
Pearson’s χ2 test 

Table 4. Distribution of different cranial ultrasound findings in relation to different neuro-
logical outcomes

Neurological 
outcome

Cranial ultrasound finding
pNormal

(n = 96)
Abnormal

(n = 64)
Normal
(n = 124)

84 
(67.74%)

40 
(32.26%)

< 0.001MND
(n = 22)

10 
(45.45%)

12 
(54.55%)

CP
(n = 14)

2 
(14.29%)

12 
(85.71%)

CUS 1
(n = 96)

CUS 2
(n = 36)

CUS 3
(n = 20)

CUS 4
(n = 6)

CUS 5
(n = 2)

Normal
(n = 124)

84 
(67.74%)

28 
(22.58%)

12 
(9.68%)

0 
(0%)

0 
(0%)

0.003MND
(n = 22)

10 
(45.45%)

4 
(18.18%)

6 
(27.27%)

2 
(9.09%)

0 
(0%)

CP
(n = 14)

2 
(14.29%)

4 
(28.57%)

2 
(14.29%)

4 
(28.57%)

2 
(14.29%)

MND – minimal neurological dysfunction; CP – cerebral palsy; CUS 1 – normal finding;  
CUS 2 – hyperechogenicity of the brain parenchyma lasting up to 14 days; CUS 3 – hyperechogenicity 
of the brain parenchyma that lasts longer than 14 days; CUS 4 – intraventricular hemorrhage;  
CUS 5 – periventricular leukomalacia 
Pearson’s χ2 test
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non-CP/CP in the final outcome (DOR = 10.26) compared 
to normal/abnormal determination (DOR = 5.42). A DOR 
value > 10 indicates excellent diagnostic value. Results 
combining CUS and GMA are impressive. In the case of 
determining DOR about non-CP/CP in the final outcome 
as well as normal/abnormal final outcome, DOR tends to 
infinity because in no case of both normal CUS findings 
and normal GMA findings did MND or CP develop.

In this study, 100% of preterm infants with periven-
tricular leukomalacia developed CP, which is in agreement 
with the research of other authors who indicate the high 
predictive value of this finding for the later development 
of CP [24]. All subjects with a finding of intraventricular 
hemorrhage had one of the pathological outcomes (MND/
CP) in the final outcome. Periventricular echodensity in 
the frontal white matter, which disappeared for up to 14 
days, did not affect spontaneous motor activity, but peri-
ventricular echodensity in the same zone lasting longer 
than 14 days was associated with abnormal development 
of spontaneous motor activity.

A recent study included a limited number of preterm 
infants due to various exclusion criteria, primarily focusing 
on those born at or above 30 GW, which comprised 90% of 
participants. Most infants were not delivered via C-section 
or from twin pregnancies. After a 24-month follow-up, 
most subjects showed normal neurological findings; how-
ever, the majority of those who developed CP were born 
before 30 GW (14 out of 16). This suggests that insufficient 
maturity of the CNS may be a contributing factor. Given 
that preterm infants with serious complications were ex-
cluded from this study, it should be emphasized that results 
show the prognostic values of CUS and GMA for relatively 
“low-risk” preterm infants. This fact represents a limiting 
factor for the generalizability of our results.

Future research should involve more 
infants (both “low-risk” and “high-risk”), 
especially those under 30 GW, and a more 
detailed categorization of CUS and neuro-
logical outcomes could enhance the findings’ 
applicability. Studies indicate that preterm 
infants can show abnormal GM in the first 
week after birth, often due to factors like 
electrolyte imbalances or changes in cerebral 
blood flow, despite later having normal neu-
rological outcomes. To prevent misleading 
results, it is recommended that the first GM 
evaluation be conducted after the first week 
[25]. In our study, we performed the first 
GMA earlier due to some newborns leav-
ing the maternity ward before this period, 
following Prechtl’s recommendations [14, 
15] while excluding those with significant 
complications. All newborns with normal 
GM findings at the initial evaluation had a 
normal neurological outcome at 24 months.

GMA has better predictive value in later 
periods of development, with the best pre-
dictive value in the “fidgety” period (50–54 
GW) [14, 15, 16]. Recognizing the impor-

tance of initial examinations and effectively incorporating 
them into practice is crucial for timely therapy application. 
This study suggests that developing a prognostic model for 
predicting neurological outcomes in a larger, multicen-
tric study could be beneficial. This model should integrate 
GMA and CUS findings along with statistically significant 
perinatal clinical characteristics and pregnancy data from 
preterm cases.

CONCLUSION

This study highlights the strong link between clinical 
characteristics, CUS findings, and neurological outcomes 
in preterm infants. Pathological CUS findings were more 
prevalent in those born before 30 weeks of gestation, 
delivered by C-section, and with lower Apgar scores. 
Normal CUS results were highly specific for normal 
neurological outcomes, especially when combined with 
GMA. Prolonged hyperechogenicity and conditions like 
periventricular leukomalacia were significant predictors 
of CP. These findings underscore the importance of early 
multimodal diagnostics, particularly CUS and GMA, in 
predicting long-term neurological outcomes and guiding 
interventions.
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Table 5. Distribution of different cranial ultrasound findings in relation to final neuro-
logical outcomes and evaluation of the method significance

CUS finding Sensitivity = 67.8%

p = 0.005
Normal Abnormal Specificity = 72.2%

Neurological 
outcome

Normal 84 (67.7%) 40 (32.3%) PPV = 89.4%
Abnormal 10 (27.8%) 26 (72.2%) NPV = 39.4%

DOR = 5.42
CUS finding Sensitivity = 63%

p = 0.018
Normal Abnormal Specificity = 85.7%

Neurological 
outcome

Non-CP 92 (63%) 54 (37%) PPV = 97.9%
CP 2 (14.3%) 12 (85.7%) NPV = 18.2%

DOR = 10.26
CUS and GMA finding Sensitivity = 51.6%

p < 0.001
Normal Abnormal Specificity = 100%

Neurological 
outcome

Normal 64 (48.4%) 60 (51.6%) PPV = 100%
Abnormal 0 (0%) 36 (100%) NPV = 37.5%

DOR = infinity
CUS and GMA finding Sensitivity = 43.9%

p = 0.038
Normal Abnormal Specificity = 100%

Neurological 
outcome

Non CP 64 (43.8%) 82 (56.2%) PPV = 100%
CP 0 (0%) 14 (100%) NPV = 14.6%

DOR = infinity

CUS – cranial ultrasound; CP – cerebral palsy; GMA – general movements assessment;  
PPV – positive predictive value; NPV – negative predictive value; DOR – diagnostic odds ratio; 
Pearson’s χ2 test and determination of the sensitivity, specificity, PPV, NPV, and DOR
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САЖЕТАК
Увод/Циљ Примена ендокранијалног ултразвука (EУЗ) у сва-
кодневној клиничкој пракси представља велики напредак у 
дијагностици и лечењу новорођенчади. Превремени поро-
ђај сматра се фактором ризика за поремећај неуролошког 
развоја. Циљ студије био је да се процени значај EУЗ код 
превремено рођене деце као комплементарне методе про-
цени општих покрета за предвиђање коначног неуролошког 
исхода. Студија је била фокусирана на кохорту новорођен-
чади без значајног неонаталног морбидитета.
Методе Студија је обухватила 160 превремено рођене 
деце и осмишљена је као проспективна клиничка студија. 
Статистичка анализа је обухватила налазе EУЗ и процену 
спонтане моторичке активности у првих пет дана након 
рођења (writhing период), перинаталне податке и податке 
о трудноћи.
Резултати Статистички значајна повезаност постојала је 
између групе деце код које је церебрална парализа забе-

лежена у коначном неуролошком исходу и абнормалних 
налаза EУЗ (p < 0,001). Статистички значајно чешћи патоло-
шки EУЗ налаз пронађен је код превремено рођене деце 
пре 30. недеље гестације (p < 0,001), новорођенчади рођене 
царским резом (p < 0,001) и оних који су имали Апгар скор 
мањи од осам у првом и петом минуту након рођења (p < 
0,001). Специфичност нормалног EУЗ је 86%, али се повећава 
на 100% када се комбинује са нормалним налазом опште 
моторичке активности код превремено рођене деце.
Закључак Ово истраживање потврђује да EУЗ може бити 
значајна метода за предвиђање неуролошких исхода, може 
пружити податке за критичку употребу различитих метода 
праћења превремено рођене деце и може рационализовати 
њихове прегледе.

Кључне речи: превремено рођена деца; ендокранијални 
ултразвук; општи покрети; Прехтлова метода; неуроразвојни 
исход

Кранијални ултразвук као комплементарна метода процени општих покрета 
код превремено рођене деце за предвиђање коначног неуролошког исхода – 
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SUMMARY
Introduction Heat stroke (HS) can cause many complications, including acute kidney injury and acute 
respiratory distress syndrome. To date, the use of extracorporeal membrane oxygenation (ECMO) com-
bined with continuous renal replacement therapy (CRRT) in the treatment of patients with HS and multiple 
organ failure has not been studied. We describe a patient with HS who was treated for the first time with 
ECMO combined with CRRT. This case report aims to contribute insights into the clinical management of 
heat -related illness by disseminating information pertaining to the treatment processes.
Case outline A 34-year-old male patient with HS and multiple organ dysfunction was admitted to the 
intensive care unit (ICU) for emergency symptomatic treatment. The comprehensive diagnosis encom-
passed HS, multiple organ dysfunction syndrome, electrolyte imbalance and hypoalbuminemia. The 
patient’s vital signs, including heart rate, blood pressure, respiratory rate and oxygen saturation, were 
monitored, and ECMO and CRRT life-support therapies were rapidly applied. The patient was success-
fully weaned off ECMO, CRRT, and mechanical ventilation, and showed stable vital signs; thereafter, he 
was transferred out of the ICU.
Conclusion This case demonstrates that prompt symptomatic treatment and early ECMO combined with 
CRRT can effectively treat patients with severe HS. Additionally, it is crucial for healthcare professionals to 
be vigilant in detecting changes in the patient’s vital signs and to collaborate effectively in administering 
the necessary treatments.
Keywords: heat stroke; acute respiratory distress syndrome; extracorporeal membrane oxygenation; 
continuous renal replacement therapy; nursing care
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INTRODUCTION

Heat stroke (HS) is a clinical syndrome caused 
by central thermoregulatory dysfunction, char-
acterized by elevated core temperature (> 40°C) 
due to an imbalance between heat production 
and heat dissipation following exposure to a 
hot environment and/or strenuous exercise; 
the mortality rate is up to 60% in patients with 
severe HS [1]. Studies have shown that severe 
complications of HS include rhabdomyolysis, 
acute kidney injury, disseminated intravascular 
coagulation (DIC) and acute respiratory dis-
tress syndrome (ARDS) [1]; ARDS is a direct 
threat to the patient’s life.

Patients managed with extracorporeal mem-
brane oxygenation (ECMO) benefit from its 
ability to provide oxygenation and circulation 
independently of mechanical ventilation, sup-
porting the patient’s respiratory needs while 
allowing for better management of lung func-
tion. When conventional mechanical ventila-
tion cannot meet the oxygenation needs of 
patients with ARDS, ECMO can be used to 
replace lung function, meet the body’s oxy-
genation needs, maintain the stability of vi-
tal signs and gain time for other treatments 
[2]. Moreover, continuous renal replacement 

therapy (CRRT) can reduce the inflammatory 
response, remove excess fluid, clear toxic me-
tabolites and correct electrolyte and acid–base 
imbalances, thereby maintaining homeostasis 
[3, 4]. Although CRRT has been extensively 
studied for its effectiveness in treating sepsis 
[5, 6], its potential benefits in HS therapy war-
rant further exploration.

This report describes the first instance in 
which ECMO combined with CRRT has been 
used to treat a patient with HS. Given the acute 
onset, rapid progression, complexity and dif-
ficulty of care associated with HS, ECMO sup-
port and CRRT were administered, totaling 161 
hours from the second to the ninth day of ad-
mission. We present detailed information about 
the diagnostic and therapeutic processes for HS 
to provide a theoretical basis and reference for 
clinical nurses collaborating with physicians 
in the treatment and care of patients with HS.

CASE REPORT

Case information

On July 3, 2021, a patient with severe HS was 
admitted to the Department of Critical Care 
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ECMO combined with CRRT technology

Medicine of our hospital with the primary complaint of 
‘fever and fatigue for two days and unconsciousness for two 
hours after working in high temperature.’ The patient had a 
body temperature of 40°C with multiple organ dysfunction 
and was diagnosed with HS, multiple organ dysfunction 
syndrome, electrolyte disorder, and hypoproteinemia. The 
patient’s respiratory rate was 18/minute, blood pressure 
was 77/39 mmHg, oxygen saturation (SpO₂) was 97%, 
and blood glucose was 1.2 mmol/L. On the day of admis-
sion, the patient’s condition worsened further, with sud-
den loss of consciousness, generalized convulsions, airway 
spasms and continuous decrease in oxygen saturation. The 
patient’s laboratory results showed a blood creatinine of 
420.25 µmol/L, blood urea nitrogen of 29.63 mmol/L, ala-
nine aminotransferase of 147.74 U/L, and total bilirubin 
of 82.47 µmol/L.

Therapeutic measure

Upon admission, emergency endotracheal intubation 
and mechanical ventilation were performed to assist with 
breathing and to ensure that the patient had an adequate 
oxygen supply (respiratory rate of 8–20 breaths/minute). 
Simultaneously, symptomatic treatments – such as organ-
function protection, maintenance of internal-environment 
stability, early enteral nutrition using a short-peptide enter-
al-nutrition suspension via nasogastric tube at 50 mL/hour 
and parenteral nutrition including intravenous amino ac-
ids, multivitamins, and fat emulsions – were administered 
(enteral-nutrition-solution composition: 38 g of protein, 34 
g of fat, 138 g of carbohydrates, 0.26 g of vitamins, and 4.24 
g of trace elements per 1000 mL. Calorie density was 2.4 
kcal/mL, 2000 mL required daily, total calories ≈ 4800 kcal. 
Daily amino-acid supplementation 3–5 g/kg, fat-emulsion 
supplementation 10–20%). Probiotics (Bacillus subtilis, 
0.5 g TID) and itopride hydrochloride (50 mg TID) were 
administered to regulate intestinal flora [7]. Sedation was 
achieved with remifentanil 160 µg/hour and midazolam 5 
mg/hour, with dosages adjusted as needed. Blood micro-
biological analyses were followed by anti-infective therapy 
including piperacillin–tazobactam (initially 3.75 g Q8h, 
then 4.5 g Q8h), cefoperazone–sulbactam 4.5 g Q8h, and 
minocycline 100 mg Q12h, guided by procalcitonin levels. 
Dopamine 1–5 µg/kg·min and norepinephrine 0.1–2 µg/
kg·min were used as needed to stabilize hemodynamics. 
Measures such as a hypothermia-treatment device, warm-
water bath (preventing hypothermia while managing the 
patient’s elevated temperature) and ice-saline enema were 
employed to control body temperature.

Rapid cooling is a key factor in HS treatment. Upon 
admission, the patient’s rectal temperature was 40.2°C. 
Immediately, an ice-blanket hypothermia-treatment de-
vice was used (water 4–10°C) while continuous surface-
temperature monitoring was performed via thermocou-
ple. Additionally, a 40% alcohol sponge bath was applied. 
However, after one hour, these cooling methods reduced 
the surface temperature only to 38.8°C, while rectal tem-
perature remained at 40°C. Therefore, 4°C saline was in-
fused for rehydration and 4°C enema fluid was used. One 

hour later, rectal temperature was 39.8°C, but cooling was 
still unsatisfactory. To achieve better core-temperature re-
duction, we initiated CRRT. After right femoral vein cath-
eterization, continuous venovenous hemodialysis started. 
Replacement fluid (10°C) ran at 150 mL/hour blood-flow 
and 2000 mL/hour of replacement-fluid with zero fluid re-
moval. After three hours, rectal temperature fell to 38.3°C 
and surface temperature to 37.5°C. To prevent excessive 
cooling and arrhythmias, replacement fluid at room tem-
perature was then used.

Subsequently, the patient developed severe electro-
lyte imbalances (potassium 3.07 mmol/L, sodium 127.7 
mmol/L, calcium 1.67 mmol/L). Continuous blood pu-
rification was therefore continued to reinforce tempera-
ture control and maintain internal environment stability. 
Routine monitoring (vital signs, respiratory function, he-
modynamics, etc.) was maintained, and nurses observed 
cerebral oxygen supply. On the second day, the patient’s 
condition deteriorated further: blood pressure remained 
unstable and cardiopulmonary function was severely im-
paired, causing hypoxemia. Therefore, ECMO was used 
to support heart and lung function via extracorporeal cir-
culation, improving oxygenation and maintaining organ 
perfusion. A venovenous ECMO (VV ECMO) mode was 
selected, and intravenous heparin was continued for an-
ticoagulation. To avoid local bleeding or hematoma from 
frequent puncture, an arterial catheter was placed in the 
right radial artery before systemic heparinization, provid-
ing real-time hemodynamic monitoring and easy blood 
sampling; a peripheral venous needle was left in the left 
upper limb for transfusion. During ECMO, D-dimer was 
checked every six hours; the results are shown in Figure 1.

Between day 2 and day 9, 161 hours of ECMO life sup-
port were performed, during which the ECMO flow rate 
was 3.4 L/min, and the centrifugal pump speed was 3500 
rpm. Continuous renal replacement therapy was initiated 
using a high-flux filter to remove excess fluid, metabolic 
waste, toxins and inflammatory mediators, correct electro-
lyte imbalances and support renal recovery. The CRRT was 
performed continuously during the ECMO support using a 
Prismaflex system (Baxter International Inc., Deerfield, IL, 
USA) with an AN69ST filter. Anticoagulation was main-
tained with unfractionated heparin to ensure extracorpo-
real circuit patency. Specific CRRT parameters included 
a blood flow rate of 150–200 mL/min, dialysate flow of 

Figure 1. Changes of D dimer in the patient
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1000 mL/hour and replacement fluid at 500 mL/hour. 
Coagulation profiles and electrolyte levels were closely 
monitored throughout the treatment period to optimize 
therapeutic efficacy and patient safety. After a series of 
treatments, when hemodynamic parameters demonstrated 
stability and there was effective oxygenation and efficient 
carbon dioxide removal, the ECMO and CRRT were suc-
cessfully removed on day 9, and the patient was success-
fully transferred out of the intensive care unit (ICU) on day 
15. The detailed laboratory parameters, metabolic indica-
tors, inflammation markers, and myoglobin levels, along 
with their trends over time during the patient’s treatment, 
are summarized and presented in Tables 1, 2, and 3.

Ethics: Written informed consent was obtained from 
the patient for publication of this case report and any ac-
companying images.

DISCUSSION

This report describes a case of severe HS treated in our 
ICU. Because conventional treatments, such as assisted 
ventilation, CRRT and hypothermia therapy, were unable 
to control the condition, the ECMO rescue plan was im-
mediately initiated. Due to the patient’s underlying condi-
tions, which included hepatitis B and coagulopathy, the 
treatment and care of the patient posed significant chal-
lenges. Through meticulous treatment and nursing care, 
the patient’s condition was successfully stabilized from a 
critical state. Rapid cooling and organ support have been 
effective strategies for treating HS, but mortality is high. 
In one study, the HS mortality within 28 days after a heat 
wave was as high as 58% [8]. Ni et al. [9] reviewed 138 
HS patients admitted over the previous seven years who 
presented with systemic multiple-organ dysfunction. 
Significant improvement was seen with hyperbaric oxy-
gen therapy, with mortality rates of 0% and 8.49% in the 
hyperbaric and control groups, respectively. Elbashir et 
al. [10] also found in the treatment of patients ranging 
from heat stroke to multi-organ failure that the patients 
were gradually stabilized through 18 days in the ICU. In 
this case, the patient’s condition progressed rapidly, and 
ventilator-assisted breathing and high-dose vasoactive 
drugs could not maintain the stability of his vital signs. 
In this emergency, ECMO was used to rapidly capture 
key changes in the patient’s vital signs at each stage of the 
condition’s development; important condition informa-
tion was fed back to the doctor to provide the basis for 
the next treatment [11]. Brain tissue hypoxia is one of the 
main characteristics of heat-related illness [12]. Therefore, 
based on routine monitoring (vital signs, respiratory func-
tion, hemodynamics, etc.), nurses monitored the cerebral 
oxygen supply at the same time, allowing them to apply 
the corresponding treatment. Moreover, in the context of 

Table 2. Changes of brain natriuretic peptide in the patient

Day

Br
ai

n 
na

tr
iu

re
tic

 
pe

pt
id

e 
(p

g/
m

l)

D
 d

im
er

 (m
g/

L)

W
hi

te
 b

lo
od

 c
el

l 
(×

10
9 /L

)

M
yo

gl
ob

in
 

(μ
g/

L)

Cr
ea

tin
in

e 
(m

g/
dL

)

C-
re

ac
tiv

e 
pr

ot
ei

n
(m

g/
L)

1 604 10.81 9.39 19.34 10.3 17.6
2 1075.9 8.06 - - -
3 498 6.53 - - -
4 352.4 2.77 8.61 8.46 8.7 15.3
5 232.2 2.64 - - -
6 293.1 7.08 - - -
7 246 6.31 7.45 5.07 6.4 12.6
8 193.4 2.64 - - -
9 160.6 6.38 - - -

10 170.1 2.44 - - -
11 112 1.86 7.13 3.9 5 8.7

Table 1. Changes in the patient’s temperature and management measures

Time 4:20 7:00 11:00 15:00 19:00 23:00 3:00 7:00 11:00 19:00 19:00 23:00

Body surface temperature (°C) 40 38.8 37.4 37.5 37.2 36.3 37.5 35.9 35.2 35.5 36.2 36
Anal temperature (°C) 40.2 40 38.7 38.3 37.9 38.1 38 36.3 35.5 36.1 36.3 36.2

Cooling measures
MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB MHT-IB

- - - CRRT CRRT CRRT CRRT CRRT CRRT CRRT CRRT CRRT
WWSB ASB ASB - - - - - ECMO ECMO ECMO ECMO

MHT-IB – use mild hypothermia therapeutic instrument (ice blanket); WWSB – warm-water sponge bath; ASB – alcohol sponge bath

Table 3. The change of procalcitonin and the dosage of antibiotics in this patient

Day 1 2 3 4 5 6 7 8 9 10 11
Procalcitonin 21.59 16.51 19.92 19.99 15.6 12.3 7.68 5.04 4.87 3.32 2.02

Antibiotic

PST1

3.75 g
Q8h

PST
3.75 g
Q8h

PST
3.75 g
Q8h

PST
3.75 g
Q8h

PST
3.75 g
Q8h

PST
3.75 g
Q8h

- - - - -

- - - - - -
PST
4.5g
Q8h

PST
4.5g
Q8h

PST
4.5g
Q8h

- -

- - - - - - - - -
CPSB
4.5g
Q8h

CPSB
4.5g
Q8h

PST – piperacillin sodium and tazobactam sodium; CPSB – cefoperazone and sulbactam
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CRRT, precise ultrafiltration proves beneficial in mitigating 
organ oedema and alleviating cardiac overload. A study 
treating 16 patients with HS reported improved hemody-
namics, reduced serum-enzyme concentrations and zero 
mortality [13]. The study by Ni et al. [9] demonstrated 
that HS-related parameters exhibited a significant reduc-
tion in the CRRT group compared with the control group. 
These findings suggest that CRRT effectively eliminates 
serum enzymes and metabolic by-products, interrupts the 
cascade of inflammatory mediators and mitigates metab-
olite-induced damage to renal tubules. Importantly, there 
was a significantly lower mortality rate in the CRRT group 
than in the control group. Consequently, early initiation 
of CRRT therapy should be considered for patients with 
HS, particularly as HS carries a high mortality risk in its 

advanced stages, especially when associated with DIC. In 
conclusion, reviewing the whole rescue process, rapid hy-
pothermia, strict condition observation, timely initiation of 
ECMO life support, appropriate anticoagulation strategy, 
refined volume management and strict infection preven-
tion and control ensured the smooth progress of all treat-
ments and brought the patient to safety. This patient pre-
sented with a sudden onset, rapid progression and complex 
condition, making the nursing care extremely challeng-
ing. Nurses played a crucial role in the implementation of 
cooling measures, close monitoring of vital signs, ECMO 
management and CRRT administration, all of which were 
key aspects of the life-saving treatment.

Conflict of interest: None declared. 
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САЖЕТАК
Увод Топлотни удар (ТУ) може изазвати бројне компликаци-
је, укључујући акутно оштећење бубрега и синдром акутног 
респираторног дистреса. До сада није проучавана примена 
екстракорпоралне мембранске оксигенације (ЕКМО) у ком-
бинацији са континуираном реналном заменском терапијом 
(CRRT) у лечењу болесника са ТУ и вишеструком дисфункци-
јом органа. У овом раду је описан први случај болесника са 
ТУ који је лечен применом ЕКМО удруженог са CRRT-ом, са 
циљем да се пружи увид у клиничко збрињавање топлотних 
обољења путем детаљног приказа терапијских поступака.
Приказ болесника Мушкарац стар 34 године, са ТУ и мул-
тиорганском дисфункцијом, примљен је на одељење интен-
зивне неге ради симптоматске реанимације. Дијагноза је 
обухватила ТУ, синдром мултиорганске дисфункције, дисба-
ланс електролита и хипоалбуминемију. Пажљиво су праћене 

виталне функције болесника – срчана фреквенција, крвни 
притисак, респираторна фреквенција и засићење крви ки-
сеоником, а животно потпорне терапије ЕКМО и CRRT при-
мењене су без одлагања. Болесник је успешно одвојен од 
ЕКМО, CRRT-а и механичке вентилације, уз стабилне виталне 
знакове, а потом пребачен из Јединице интензивне неге.
Закључак Овај случај показује да правовремена симпто-
матска терапија и рано увођење ЕКМО у комбинацији са 
CRRT-ом могу ефикасно да лече тешке форме ТУ. Такође је 
од кључне важности да здравствени радници будно прате 
промене виталних параметара болесника и сарађују у спро-
вођењу неопходних терапијских мера.

Кључне речи: топлотни удар; синдром акутног респиратор-
ног дистреса; екстракорпорална мембранска оксигенација; 
континуирана ренална заменска терапија; нега болесника

Нега болесника са топлотним ударом удруженим са мултиорганском 
инсуфицијенцијом леченим екстракорпоралном мембранском оксигенацијом 
уз континуирану реналну заменску терапију
Хајинг Ли, Лу Јан, Фанг Ченг, Ђинтинг Ланг, Јинг Ли
Народна болница у Ђинчeнгу, Одељење за интензивну медицину, Ђинчeнг, Шанси, Кина
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SUMMARY
Introduction Cryptogenic organizing pneumonia (COP) is a type of organizing pneumonia with an 
unknown primary etiology. Diagnosis of COP requires exclusion of any other possible cause. The disease 
manifests with nonspecific symptoms and clinical findings resembling respiratory infection. Diagnosis 
of COP should be considered after the radiographic signs of pneumonia persist despite applied therapy, 
or show a migratory pattern. Due to a diverse differential diagnostic palette, establishing the correct 
diagnosis is often delayed, resulting in delayed administration of adequate therapy. 
Outlines of cases In this paper, we present three female patients diagnosed with COP in our clinic. We 
outline all challenges in the diagnostic pathways, from managing initial symptoms, through all necessary 
laboratory tests and diagnostic procedures, to establishing the diagnosis and starting treatment. After 
presenting radiological findings before and after starting corticosteroid treatment, we also reevaluated 
the clinical response to the administered treatment initially and during the subsequent follow-up period.
Conclusion To diagnose COP, we must first remind ourselves to consider it when treating patients with 
recurrent pneumonia. When COP is finally diagnosed, the quality of life of these patients improves, as 
this avoids excessive antimicrobial therapy and repeated hospitalizations. A multidisciplinary approach 
is needed, both in diagnosing and treating patients, owing to comorbidities and the need to exclude 
any other potential cause of organizing pneumonia. Corticosteroid treatment provides rapid resolution 
of symptoms followed by long remission periods.
Keywords: cryptogenic organizing pneumonia; diagnosis; differential diagnosis

CASE REPORT / ПРИКАЗ БОЛЕСНИКА
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INTRODUCTION

Cryptogenic organizing pneumonia (COP) 
is an idiopathic form of organizing pneumo-
nia, formerly called bronchiolitis obliterans 
organizing pneumonia. It is a type of diffuse 
interstitial lung disease that affects distal bron-
chioles, respiratory bronchioles, alveolar ducts, 
and alveolar walls without disrupting lung ar-
chitecture. Apart from the cryptogenic form, 
secondary organizing pneumonia is an organiz-
ing pneumonia with known triggering factors 
and is mainly caused by connective-tissue dis-
eases, autoimmune diseases, infections, malig-
nancies, and drug exposure, with an increasing 
prevalence related to new biological therapies, 
interferons, and monoclonal antibodies [1, 2, 
3]. To diagnose COP, clinicians must first iden-
tify organizing pneumonia and then exclude 
every possible cause [1].

COP commonly presents with a relatively 
short duration (up to two months) of pseudo-
flu-like symptoms, persistent non-productive 
cough, dyspnea, fever, malaise, weight loss, 
and chest pain [1, 2, 4]. Physical examina-
tion can show normal pulmonary findings in 
one-quarter of patients [5]. Chest radiograph 
and computed-tomography manifestations of 
COP commonly appear as peripheral bilateral 
consolidations or ground-glass opacities, with 

a tendency to recur and to migrate [6]. There 
are no laboratory tests specific for COP, but 
results may show leukocytosis and elevated 
levels of C-reactive protein (CRP) and eryth-
rocyte-sedimentation rate [2, 7]. Treatment 
for COP requires prolonged administration of 
corticosteroids. The initial dose depends on the 
disease severity, clinical symptoms, potential 
progression, and radiological findings [2, 4]. 
When treated with corticosteroids, recovery 
with complete clinical and physiologic im-
provement and normalization of chest radio-
graphs is found in two-thirds of patients [1].

We present three cases of COP diagnosed 
and treated at the Clinic for Pulmonology, 
University Clinical Center of Serbia, in the 
previous three years.

REPORTS OF CASES

Case No. 1 

A female patient, 52 years old, was repeatedly 
hospitalized in a regional secondary medical 
center over five months under the diagnosis 
of pneumonia, presenting with high fever, fa-
tigue, chest pain, and generalized myalgia. She 
was a former smoker with known chronic ill-
nesses and therapy for diabetes mellitus and 
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arterial hypertension. Her symptoms were accompanied 
by CRP levels up to 220 mg/L and chest-radiograph find-
ings of lung-parenchyma consolidations at different sites. 
Each time she was treated with empiric parenteral anti-
biotics and corticosteroids, resulting in almost complete 
radiographic regression and lowered CRP levels. No in-
fectious agents were detected in serum or sputum. After 
each discharge, she gradually redeveloped the symptoms, 
with escalating myalgia and fatigue. During a prehospital 
ambulatory episode, a chest CT showed a 70 × 60 mm ir-
regular consolidation of the right upper lobe with a nega-
tive bronchus sign and several smaller consolidations of 
the left lower lobe. After significant clinical deterioration of 
general condition followed by dyspnea and fever of 38.3°C, 
she was referred to our institution. Laboratory findings at 
the beginning of hospitalization showed elevated level of 
CRP (107 mg/L) and leukocytes (12.2 × 109/L), with slight 
predominance of neutrophils in the leukocytic formula 
(7.7 × 109/L) and normal levels of eosinophils. Physical 
examination showed normal pulmonary findings.

During hospitalization at our clinic various diagnos-
tic procedures and tests were performed. Immunology 
testing excluded autoimmune diseases, including myo-
sitis, systemic connective-tissue disease, and vasculitis 
(negative ANA-Hep-2, ANCA, normal creatine kinase). 
Bronchoscopy with transbronchial biopsy and bronchoal-
veolar lavage (BAL) showed normal endoscopic findings. 
Tuberculosis was excluded by negative microscopy and 
Löwenstein cultures of sputum and fiber-aspirate (FA). 
Additional tests of blood, FA, and sputum excluded fungal, 
bacterial, and viral infective agents.

By analyzing cytology of BAL, the pathologist concluded 
that, with elevated percentage presentation of macrophages 

(half of them were foamy macrophages), lymphocytosis 
30% with CD4/CD8 lymphocytes ratio of 0.3, and 10% 
of neutrophils, findings support the diagnosis of COP. 
Pathohistology of transbronchial biopsy was inconclusive 
for interpretation due to the small tissue sample.

A radiologist performed additional interpretation of 
chest CT scan and concluded that consolidations by ap-
pearance and distribution, considering the migratory ef-
fect, are suggestive of COP.

During the hospitalization at our clinic, the patient was 
treated initially with empiric parenteral antibiotics in ac-
cordance with the established guidelines for community-
acquired pneumonia (CAP), taking into consideration the 
patient’s clinical status, risk factors, and local epidemiology. 
Control laboratory tests showed lower CRP but control 
chest radiograph showed progression in the size of lung 
consolidation and developing new lesions. The administra-
tion of antibiotics was discontinued, and after excluding all 
potential causes of bilateral progressive consolidations of 
the lung, continuous corticosteroid therapy was initiated 
on June 7, 2024. Firstly, parenteral administration of meth-
ylprednisolone at a dose of 60 mg/day was performed. The 
patient showed significant improvement in general condi-
tion, followed by absence of high body temperature and 
dyspnoea. Control chest radiograph showed almost com-
plete regression of previously visualized lesions (Figure 1).  
With control laboratory tests showing a CRP level of 14.5 
mg/L, the patient was discharged from clinic and contin-
ued corticosteroid therapy in tablet form (60 mg/day of 
prednisone).

At the first follow-up visit two weeks after discharge 
from our hospital, with control chest radiograph showing 
complete regression, the dose of prednisone was lowered 

Figure 1. Chest radiographs from Case No. 1 patient chronologically, from the first manifestation of the disease during the first 
hospitalization at the regional medical center (RMC) (A), after initial empiric antibiotics treatment at RMC (B), when admitted to 
our clinic due to developing deterioration of the general condition (C), 10 days after initial corticosteroid treatment (D), and on 
the second follow-up after hospital discharge (E)
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to 40 mg/day, and, due to the previously known condi-
tion of diabetes mellitus as a comorbidity, the patient was 
referred to an endocrinologist in case of need for correc-
tion of doses of metformin, due to known effects of corti-
costeroids on serum glucose levels. In the next follow-up 
control six weeks after the first one, another de-escalation 
of the dose of prednisone was done, lowered to 30 mg/day. 
The patient was under regular follow-ups by a pulmonolo-
gist at intervals of 6–8 weeks. Follow-up chest radiographs 
were performed, and corticosteroid therapy was gradually 
tapered. On February 19, 2025, based on comprehensive 
clinical assessment, corticosteroids were discontinued, and 
a subsequent follow-up was scheduled in six months.

Case No. 2

Female patient, 63 years old, was in the period of eight 
months several times hospitalized in a regionally affili-
ated secondary medical center due to high fever, elevat-
ed CRP levels, and chest radiographic signs of repeated 
bilateral pneumonia. With no other comorbidities than 
periodical episodes of vertigo, each time she was treated 
with empiric antibiotic therapy in accordance with the 
established guidelines for CAP, resulting only in lowering 
the levels of CRP and body temperature, without complete 
radiographic regression. Three CT chest scans were per-
formed during that period, showing only consolidations 
with ground-glass opacifications. She was admitted to our 
clinic with high fever and bilateral lung consolidations (de-
scribed this time in the left lobe and right lower lobe) veri-
fied by the latest CT chest scan. CRP level was 44.2 mg/L, 
immunology tests were all negative. Bronchoscopy was 
performed, finding only endoscopic signs of inflammation 
(hyperemic mucosa of the tracheo-bronchial tree with pus, 
dominantly in the left lower lobe). Results of cytological 
and microbe analysis of the FA of bronchi were nonspecific 
(classic BAL was not performed). Radiologist performed 
additional interpretation of all three CT scans. Because of 
the nature of described irregular, organizing consolida-
tions with dominantly migrating effect, refractory to any 
other applied treatment, we suspected the presence of COP. 
After the numerous laboratory and invasive diagnostics 
were performed, excluding any autoimmune or systemic 

and soft-tissue disease, malignant or infectious etiology 
of described consolidations, we started treatment with 
oral corticosteroids. Continuous parenteral corticosteroid 
therapy was initiated on 22 October 2022, starting with a 
40 mg dose of methylprednisolone. The first follow-up 
was two weeks after hospital discharge, when the first de-
escalation of dose of corticosteroids was done (from 40 mg 
to 30 mg of prednisone). At the time of first control after 
the discharge from our clinic, control chest radiograph 
showed complete regression of previously registered con-
solidations, followed by normal levels of CRP (Figure 2). 
She was treated with oral corticosteroids in de-escalating 
doses for seven months, without signs of relapse of the 
disease. After the corticosteroid treatment was stopped 
in May 2023, the patient still showed no signs of disease 
relapse in the total period of two years; she is regularly 
scheduled for annual check-ups.

Case No. 3

Female patient, 74 years old, with symptoms of prolonged 
pain in body joints and high body temperature up to 
38.3°C, high level of CRP (175 mg/L) and radiographic 
signs of bilateral pneumonia, started oral antibiotics treat-
ment (cefixime, levofloxacin) suggested by her physician. 
After developing shortness of breath and extreme fatigue, 
elevation of CRP level to 257 mg/L, registered low blood-
oxygen level and progression of radiological findings, she 
was admitted to our clinic, where she was treated with par-
enteral antibiotics (meropenem, levofloxacin). The patient 
showed clinical improvement after the treatment. CT chest 
scan after finished antibiotics treatment showed presence 
of bilateral consolidation of lung in lower lobes and upper 
right lobe with lesions of interstitium of the lung. She was 
discharged, and scheduled for pulmonologist control in 
two months with control chest CT scan. Bronchoscopy was 
advised, but was never conducted as the patient refused 
the proposed diagnostic procedure.

In the following period, due to repeated joint pains, 
followed by high fever of up to 40°C, and again elevated 
CRP level to 170 mg/L, the patient was admitted to the 
Institute for Rheumatology, where she was treated with 
parenteral empiric antibiotic therapy in accordance with 

Figure 2. Chest radiographs from patient Case No. 2, before administering corticosteroid therapy (A), one month after corticosteroid 
treatment started (B), and one year after starting treatment of COP (C)
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the established guidelines for CAP. After numerous labo-
ratory tests, arthritis and other soft-tissue diseases were 
excluded. During the beginning of that hospitalization, 
control chest CT scan was performed, describing previous-
ly detected lung lesions/consolidations still present. After 
several days of hospitalization, treatment with corticoste-
roid therapy was introduced in February 2022 (deflazacort, 
30 mg/day), and with clinical improvement she was dis-
charged from the Clinic with gradually de-escalating oral 
doses of corticosteroids (deflazacort).

Considering the persistency of CT findings, during the 
next follow-up control by her pulmonologist, a radiologist 
was consulted and both previously performed CT scans 
were compared. The radiologist concluded that CT find-
ings were highly suggestive of COP.

After considering all clinical manifestations and im-
provements, both clinical and in general condition, devel-
oped after the initiation of corticosteroids into treatment, 
she was diagnosed with COP (Figure 3). She continued 
oral corticosteroid therapy as previously advised. During 
the next follow-up period she had one relapse of the dis-
ease two months after the diagnosis of COP was made, 
which was regulated in short-term elevation of corticoste-
roid dose (the dose of deflazacort was increased to 45 mg 
in total duration of eight weeks). After remission, the dose 
of deflazacort was gradually tapered to the maintenance 
dose of 7.5 mg per day, and in the following year when 
she attended regularly follow-up appointments with the 
pulmonologist, she experienced no relapses of the disease.

Ethics: The authors declare that the article was writ-
ten in accordance with ethical standards of the Serbian 
Archives of Medicine as well as ethical standards of institu-
tions for each author involved. Written consent to publish 
all shown material was obtained from the patients.

DISCUSSION

Regarding all presented cases, all cases showed a significant 
time delay in making the right diagnosis. With a clini-
cal presentation of infective disease, minimal respiratory 
symptoms but alarming radiological signs, it can be eas-
ily misleading to suspect yet another common case or 
pneumonia caused by infective agents. In our experience, 

patients underwent, on average, three hospitalizations 
until making the right diagnosis, not including the time 
between hospitalizations when they were treated as ambu-
latory patients with antibiotics. Repeated hospitalizations 
with intensive medication treatment resulting in a lack 
of expected response can harm patients’ quality of life in 
many ways.

Not suspecting COP in patients with progressive mi-
gratory lung lesions followed by deterioration of general 
condition can result in the rapid administration of broad-
spectrum antibiotics (including reserve antibiotics) or anti-
fungal medications. Uncritical widespread use of antibiot-
ics can cause antimicrobial resistance, especially by using 
reserve antibiotics [8]. Prolonged antibiotic exposure is 
also a major risk factor for Clostridioides difficile infection, 
as it reduces the population of non-pathogenic anaerobes 
that normally inhabit the gut, thereby allowing C. difficile 
to proliferate [9]. A patient with COP and a potential C. 
difficile infection who is scheduled to begin corticosteroid 
therapy, which suppresses the general immune response, 
is at increased risk of developing severe gastrointestinal 
complications, as immunosuppression may exacerbate the 
course of the infection.

It is crucial to emphasize the importance of a clinical 
and systematic approach to the problem, with a well-or-
ganized algorithm in the process of excluding differential 
diagnoses. This is often impracticable in many hospitals 
and healthcare centers due to insufficient availability of 
invasive diagnostics and laboratory and immunology tests.

The current diagnostic algorithm for COP includes 
histopathological confirmation of the disease. Although 
opinions vary, invasive diagnostic procedures are generally 
recommended in cases of unclear clinical or radiological 
presentation, or when there is an inadequate response to 
initial therapy. Surgical lung biopsy is necessary to establish 
a diagnosis when vasculitides are part of the differential 
diagnosis. However, histopathological confirmation of 
organizing pneumonia alone should not be considered a 
sufficient criterion for diagnosis [10, 11].

In our cases, two of the three patients had bronchos-
copy, but only one showed confirmation of the disease by 
analyzing the BAL. Analyzing the FA of the bronchi to 
exclude infectious disease is also very important. When 
resources are scarce, it is not always necessary to conduct 

Figure 3. Chest radiographs of Case No. 3 patient, before (on the left), one month after starting corticosteroid therapy 
(in the middle), and on the annual follow up control (on the right)
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invasive diagnostics, but it is preferable, considering the 
wide differential-diagnosis palette.

Clinical improvement is typically observed within 24–
72 hours after the initiation of corticosteroid therapy in re-
sponsive patients, often manifesting as reduced symptoms 
and improved overall condition. Complete remission is 
generally confirmed after approximately three months [4].

When initiating corticosteroid therapy, consider pos-
sible risks of cumulative steroid dosage and side effects of 
prolonged therapy and refer patients to other subspecial-
ties. At the beginning of treatment, patients need frequent 
follow-up controls, due to possible side effects of the ther-
apy and the disease’s potential for relapses, which would 
require correction of medication doses. Routine follow-up 
with chest radiographs and pulmonary function tests every 
two–three months is recommended during corticosteroid 
treatment [12].

Most relapses occur within the first year of treatment, 
often upon tapering or discontinuation of corticosteroids. 
Relapses typically respond well to corticosteroids. In the 
management of disease relapse, one study showed no dif-
ference in clinical outcomes between increasing predni-
sone to 20 mg/day versus higher doses, while higher doses 
were associated with more side effects. Reinitiating treat-
ment at 20 mg/day with gradual tapering is suggested to 
be the most adequate approach [4, 13].

A recent retrospective observational study on clini-
cal outcomes in COP patients aimed to identify predic-
tors of relapse by comparing those who showed clinical 

improvement with those who did not. Elevated serum 
Krebs-von-den-Lungen-6 levels and chest CT findings 
indicative of pulmonary fibrosis were associated with 
poor clinical response. In contrast, markers of systemic 
inflammation, such as elevated CRP, increased neutrophil 
percentage, and decreased lymphocyte percentage, were 
linked to a shorter time to the first relapse among patients 
who initially responded to treatment [14].

The presence of nonspecific symptoms and radiologic 
features that mimic other pulmonary diseases complicates 
the diagnostic process so a multidisciplinary approach 
(considering radiologists, immunologists, allergologists) 
is necessary to exclude any known factors that can cause 
organizing pneumonia [15]. A multidisciplinary approach 
is also needed in managing potential negative effects of pro-
longed corticosteroid therapy in patients with comorbidities 
like diabetes mellitus, osteoporosis, arterial hypertension.

Our cases are examples that COP is often a wrongfully 
neglected disease, insufficiently considered as a possible 
diagnosis. Suspecting the presence of COP is the first step 
in the diagnostic process. With the right diagnostic algo-
rithm that excludes any other cause and at the same time 
exhibits a characteristic CT pattern, once diagnosed, it is 
easily treated, resulting in complete regression and long 
remissions. Hence, it is important to always consider COP 
when treating a patient with migratory lung lesions, clini-
cally resembling bacterial pneumonia.

Conflict of interest: None declared.
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САЖЕТАК
Увод Криптогена организујућа пнеумонија (КОП) је тип ор-
ганизујуће пнеумоније непознатог примарног узрочника. 
Дијагноза КОП се поставља када се искључе сви други мо-
гући узрочници. Манифестује се неспецифичним тегобама 
и клиничким симптомима који иду у прилог респираторној 
инфекцији, а сумња на КОП се јавља када упркос примење-
ној терапији радиографски налази пнеумоније перзистирају, 
или добијају миграторни ефекат. С обзиром на широку ди-
ференцијалну дијагностичку палету, постављање дијагнозе 
је пролонгирано, па је самим тим и примена одговарајуће 
терапије одложена. 
Приказ болесникâ У раду су приказане три болеснице ко-
јима је у нашој установи постављена дијагноза криптогене 
организујуће пнеумоније. Представљени су сви изазови и 
путеви сваке болеснице од почетка развоја симптома до 
постављања дијагнозе. Обрађене су све учињене лабо-
раторијске анализе и дијагностичке процедуре на основу 

којих је закључено постојање ове болести. Уз илустрацију 
приказа радиолошких налаза пре и након започињања кор-
тикостероидне терапије, обрађен је и клинички одговор 
на примењену терапију и начин на који су болеснице ам-
булантно праћене.
Закључак Да би се поставила дијагноза КОП, прво на њу 
треба посумњати. Уз правовремено постављање дијагнозе 
могуће је побољшати квалитет живота болесника, избегава-
њем екцесивне употребе антимикробне терапије и честих 
хоспитализација. Постављање дијагнозе али и само лече-
ње често захтева мултидисциплинарни приступ, како због 
пратећих коморбидитета тако и због потребе елиминисања 
других могућих узрочника организујуће пнеумоније. Приме-
на кортикостероидне терапије доводи до брзог изостанка 
тегоба праћеног дугим периодима ремисије. 

Кључне речи: криптогена организујућа пнеумонија; дија-
гноза; диференцијална дијагноза
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SUMMARY
Introduction Blunt liver trauma is predominantly managed non-surgically, yet the optimal treatment 
and timing for addressing its late complications remain uncertain. This study aims to evaluate treatment 
approaches and outcomes for blunt liver trauma with concomitant abdominal visceral injuries.
Case Outline We present two cases of adult males who sustained severe liver and other organ injuries 
due to road traffic accidents. Both patients underwent comprehensive treatment, including urgent 
laparotomy. The first case resulted in severe complications and eventual mortality, while the second case 
had a favorable outcome with conservative management of the liver hematoma.
Conclusion Retaining blood clots around the liver wound during surgical intervention may enhance 
hemostasis and reduce infection risks. Further controlled studies with larger samples are necessary to 
validate these findings.
Keywords: blunt liver trauma; concomitant injury; operative intervention; non-operative management; 
urgent laparotomy
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Blunt liver trauma with concomitant injuries to the 
abdominal viscus – a dilemma for trauma surgeons
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INTRODUCTION

Blunt liver trauma is primarily caused by shear 
stress resulting from rapid deceleration, com-
monly seen in road traffic accidents and falls. 
Liver rupture accounts for 15–20% of all abdom-
inal injuries, with right liver rupture being more 
prevalent than the left [1]. A study involving 
3196 patients with liver trauma identified higher 
mortality risks in individuals over 64 years, pe-
destrians involved in motor vehicle accidents, 
and those with renal failure, liver cirrhosis, or 
concurrent head, chest, or other abdominal in-
juries [2]. Although non-surgical management 
is increasingly adopted, the optimal intraopera-
tive strategy for patients requiring laparotomy, 
particularly those with concomitant abdominal 
visceral injuries, remains controversial. A critical 
debate centers on whether to retain or remove 
blood clots surrounding liver wounds during 
surgery. This study specifically examines the hy-
pothesis that preserving perilesional blood clots 
in blunt liver trauma with concurrent visceral 
injuries may enhance hemostasis and reduce 
postoperative infectious risks, thereby aligning 
with damage control principles.

To contextualize this hypothesis, a retro-
spective analysis of 450 patients with liver trau-
ma revealed that 72% with closed liver injuries 
received non-surgical treatment [3]. However, 
surgical interventions remain indispensable for 
hemodynamically unstable cases or those with 
concomitant injuries [4]. The existing literature 
lacks a consensus on clot retention as a delib-
erate hemostatic measure during laparotomy, 
particularly in complex trauma scenarios. 
Herein, we present two contrasting cases of 

blunt liver trauma with abdominal visceral in-
juries, focusing on the role of intraoperative 
clot management in outcomes.

CASE REPORTS

Case 1

A 43-year-old man was injured in a road traffic 
accident on August 12, 2018, and was admit-
ted to a local hospital’s Emergency Department 
due to severe abdominal pain and fractures of 
the right ribs. He underwent urgent laparotomy 
four hours post-accident for diffuse peritonitis. 
Intraoperatively, a 5 × 3 cm laceration in the 
small intestine mesentery with venous bleed-
ing and a ruptured sub-capsular liver hematoma 
with multiple parenchymal disruptions (larg-
est approximately 5 cm) in the right lobe were 
identified. Massive intra-peritoneal hemorrhage 
(approximately 1800 mL) was evacuated. After 
repairing the mesenteric laceration, capillary 
bleeding persisted at the liver wound despite 
packing, necessitating hepatorrhaphy. The sur-
gery lasted five hours, with blood loss exceeding 
2150 mL, which was managed with six units of 
erythrocyte suspension and 400 mL of plasma.

Postoperatively, the patient remained un-
conscious and was intubated due to dyspnea. 
Two days later, urine output decreased to 200 
mL/day, with elevated creatinine and trans-
aminase levels. Seven days post-surgery, he 
developed hyperpyrexia despite continuous 
renal replacement therapy and meropenem 
prophylaxis, leading to his transfer to our in-
stitute on August 22, 2018. Upon admission, 
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abdominal computed tomography (CT) scans (Figure 1A 
and 1B) indicated severe sepsis (white blood count: 37.8 × 
10⁹/L; procalcitonin: 78.83 ng/mL; creatinine: 712 μmol/L; 
urea nitrogen: 58.4 mmol/L; total bilirubin: 174.7 μmol/L).

Hepatic arteriography on the sixth day post-admission 
revealed active hepatic artery bleeding, which was emboli-
zed using a spring coil (5 mm × 5 cm), effectively stopping 
contrast extravasation (Figure 1C and 1D). Subsequently, 
the patient experienced upper gastrointestinal bleeding, 
evidenced by 700 mL of tarry stool and 300 mL of dark red 
liquid via a nasogastric tube. Urgent arteriography identified 
bleeding from a right gastric artery branch, but embolization 
was unfeasible. Gastroscopy confirmed an actively bleeding 
duodenal ulcer, which was managed endoscopically.

The patient’s recovery was marred by relapse, gastro-
intestinal bleeding, and severe sepsis. Despite no active 
bleeding on angiography, daily blood product transfusions 
were required. A repeat CT 43 days post-hepatorrhaphy 
showed multiple liver abscesses and necrotic areas (Figure 
1E and 1F), which were managed by percutaneous catheter 
drainage (Figure 1G and 1H). On September 29, 2018, the 
patient developed a 40°C fever, excreted 3000 mL of dark, 

bloody stool and experienced a sharp blood 
pressure drop, leading to ventricular flutter 
and subsequent death despite resuscitation 
efforts.

Case 2

A 42-year-old man was involved in an auto-
mobile crash on July 16, 2020, and was ad-
mitted to our Emergency Department four 
hours later with multiple abdominal and waist 
injuries. He presented with abdominal pain, 
lower limb weakness, retrograde amnesia and 
diffuse peritonitis. Abdominal CT scans re-
vealed liver rupture, pulmonary contusions 
and a transverse lumbar vertebra fracture 
(Figure 2A and 2B). Despite decompression 
and an enema, the pain persisted. Peritoneal 
aspiration retrieved over 10 mL of gross blood, 
prompting exploratory laparotomy.

Intraoperatively, there was a massive intra-
peritoneal hemorrhage (> 1600 mL), a 7 cm 
parenchymal disruption on the liver’s lower 
edge and a 2 × 2 cm liver capsule lacera-
tion. Erythema and blood clots surrounded 
the liver wounds without pulsatile bleeding. 
Additionally, a 1 cm duodenal laceration 
with intestinal content leakage and a 3 × 4 
cm ileocecal mesentery laceration with venous 
bleeding were identified. After evacuating the 
hemorrhage, the duodenal and mesenteric 
lacerations were repaired. Blood clots around 
the liver wounds were retained to control 
bleeding. The surgery lasted two hours, with 
a blood loss of 2150 mL.

Postoperatively, the patient received mi-
crobial prophylaxis and hemostasis treatment. 

Repeat CT scans on July 18 and July 22, 2020, showed 
gradual absorption of the liver hematoma without lesion 
progression (Figure 2C–G). The patient recovered well 
(red blood count: 3.73 × 10¹²/L; hemoglobin: 113 g/L) and 
was discharged on July 22, 2020. Follow-up via telephone 
indicated normal liver function without fever or jaundice. 
A recommended repeat abdominal CT was declined due 
to economic reasons.

Ethics: This study was conducted in accordance with 
the Declaration of Helsinki. It was approved by the Ethics 
Committee of The People’s Liberation Army No. 305 
Hospital (ethical approval number: KYLL-SPJ-2024-04). 
Written informed consent was obtained from all partici-
pants.

DISCUSSION

This study presents two cases of severe blunt liver injury 
with concomitant abdominal visceral injuries resulting 
from road traffic accidents, both accompanied by dif-
fuse peritonitis. Both patients underwent exploratory 

Figure 1. Case 1. A, B – a computed tomography (CT) scan of the abdomen taken 
10 days after hepatorrhaphy; C, D – a hepatic arteriography showing active bleed-
ing from the hepatic artery; the angioembolisation contributed to a lack of contrast 
extravasation from the artery; E, F – a CT scan of the abdomen taken 43 days after 
hepatorrhaphy, demonstrating that several abscess cavities and necrosis areas had 
formed in the liver; G, H – the abscess cavities were managed by percutaneous cath-
eter drainage

Figure 2. Case 2. A, B – a computed tomography (CT) scan of the abdomen taken 
four hours after injury demonstrated liver rupture and pulmonary contusions; C, D – a 
repeat CT scan of the abdomen taken two days after injury; E, F, G – a repeat CT scan 
of the abdomen taken six days after injury demonstrated that the hematoma in the 
liver had been gradually reabsorbed with no progression of the lesion
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laparotomy, revealing mesenteric lacerations. In the first 
case, the removal of blood clots around the liver led to 
persistent bleeding, severe sepsis, gastrointestinal hem-
orrhage, and eventual death. In contrast, in the second 
case, blood clots around the liver were retained, resulting 
in hematoma absorption, and patient recovery. This sug-
gests that preserving blood clots around liver wounds may 
enhance hemostasis and reduce infection risks.

The liver’s rich blood supply and complex structure 
make it susceptible to severe injuries, often leading to 
hemorrhagic shock and biliary peritonitis with high mor-
tality and complication rates. Cavernous hemangioma is 
the most common benign hepatic tumor, and trauma can 
trigger bleeding from these lesions [5]. Patients with trau-
ma and massive bleeding are at risk of metabolic acidosis, 
hypothermia, and coagulopathy, necessitating fluid resus-
citation, blood transfusion, and correction of coagulopa-
thies [6]. Damage control surgery involving sutures and 
tamponades, along with resuscitation, improves survival 
rates despite the high mortality [7].

Retained perilesional blood clots in blunt liver trauma 
may confer protection through four mechanisms: 

1) Hemostatic scaffolding: clots provide a scaffold for 
platelet aggregation and fibrin deposition, enhancing me-
chanical compression; 

2) Mechanical barrier: clots prevent bacterial transloca-
tion from the gut; 

3) Inflammatory modulation: clots sequester pro-
inflammatory cytokines (IL-6/TNF-α) and release anti-
inflammatory mediators (TGF-β);

4) Tissue repair: fibrin matrices store growth factors 
(VEGF/PDGF), promoting angiogenesis [8, 9]. 

These mechanisms align with the 2020 World Society 
of Emergency Surgery (WSES) guidelines, supporting clot 
retention as a damage control strategy [10].

Most liver injuries from motor vehicle accidents can be 
managed non-surgically, with early vascular embolization 
being crucial in selected cases [11]. However, blunt liver 
trauma with additional abdominal visceral injuries requires 
careful consideration. According to the 2018 American 
Association for the Surgery of Trauma liver injury scale, 

emergency laparotomy is indicated for 
similar intraperitoneal hemorrhages and 
liver injury classifications (grade IV) [12]. 
Patients with hemodynamically stable blunt 
hepatic trauma without other surgical in-
dications may initially receive non-surgical 
treatment, reserving exploratory laparotomy 
for those with hemodynamic instability, 
peritonitis or failure of conservative man-
agement [13] (Figure 3).

Surgical techniques for liver trauma 
include perihepatic packing, liver repair, 
hepatectomy, and selective hepatic artery 
ligation [14]. However, these interventions 
can increase complication rates, such as 
surgical urinary wounds, respiratory tract 
sepsis, and intra-abdominal abscesses [15]. 
Selective non-surgical strategies and en-

dovascular interventions are becoming more prevalent, 
with non-surgical treatments showing lower or comparable 
complication rates [16]. Nonetheless, surgical interventions 
remain necessary for controlling major bleeding sites. The 
2020 WSES guidelines explicitly recommend clot retention 
as part of damage control surgery (Grade 1B), emphasizing 
its role in hemostasis and infection prevention [10]. 

Non-surgical treatment complications include persistent 
bleeding, biliary hemorrhage, bile leakage, and severe sepsis 
[17]. Successful non-surgical management has an 85–99% 
success rate, with hepatic convergence and bile leakage be-
ing the most common complications [18]. Biliary leakage 
is a significant cause of sepsis in patients with blunt liver 
injury and can be managed with closed suction tubes, per-
cutaneous drainage, cholangiography, or endoscopic stent-
ing [19]. Major liver injuries and progressive coagulopathy 
are frequent indications for damage control surgery, ne-
cessitating precise surgical judgment and meticulous open 
abdomen management to limit morbidity [20].

In this case series, we observed that retaining blood 
clots around liver wounds during surgical intervention 
in two hemodynamically distinct scenarios appeared to 
enhance hemostasis and reduce infection risks. The con-
trasting outcomes between Case 1 (clot removal) and Case 
2 (clot retention) suggest a potential biological rationale for 
clot preservation, particularly in damage control surgery 
for complex trauma. However, this hypothesis requires 
validation through prospective multi-center studies with 
standardized protocols and larger cohorts. Until such evi-
dence emerges, trauma surgeons should weigh clot reten-
tion strategies against individual patient risks, guided by 
real-time hemodynamic status and institutional expertise.
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САЖЕТАК
Увод Тупа повреда јетре претежно се лечи нехируршки, 
али оптималан приступ лечењу и време решавања њених 
касних компликација нису јасно дефинисани. Циљ ове сту-
дије је да процени приступе лечењу и исходе тупе повреде 
јетре код болесника са истовременим повредама других 
абдоминалних органа.
Прикази болесника Приказујемо два случаја одраслих му-
шкараца који су у саобраћајним незгодама задобили тешке 
повреде јетре и других органа. Оба пацијента су подвргнута 

опсежном лечењу, укључујући хитну лапаротомију. Први 
болесник је преминуо услед тешких компликација, док је 
код другог конзервативно лечење хематома јетре довело 
до повољног исхода.
Закључак Остављање крвних угрушака око ране на јетри 
током хируршке интервенције може побољшати хомеостазу 
и смањити ризик од инфекције. Потребна су даља истражи-
вања са већим узорцима за потврду ових налаза.
Кључне речи: тупа повреда јетре; пратеће повреде; опера-
тивно лечење; неоперативно лечење; хитна лапаротомија

Тупа повреда јетре са пратећим повредама абдоминалних органа – дилема за 
трауматолошке хирурге 
Ји Донг, Јујанг Гуо, Јусјинг Ђанг, Венфеj Љу, Јонг Фанг
305. болница Народноослободилачке армије, Одељење за општу хирургију, Пекинг, Кина
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SUMMARY
Introduction Monteggia fractures involving olecranon fractures and dislocations present complex chal-
lenges due to the need for simultaneous stabilization of multiple joint components. These injuries require 
precise surgical planning and execution to restore elbow function and minimize complications such as 
joint instability, nonunion, and reduced mobility. Modern surgical techniques, including the use of lock-
ing plates and careful anatomical reduction, have shown to significantly improve long-term outcomes. 
Case outline This case report discusses the management of a 30-year-old female patient with a Monteggia 
fracture and olecranon fracture-dislocation following a cycling accident. The patient underwent delayed 
surgery due to severe soft tissue injuries. The procedure involved ulna fixation with an olecranon plate 
and radial head stabilization using a FiberTape® system (Arthrex, Naples, FL, USA). Despite incomplete 
rehabilitation, the patient showed satisfactory recovery with only minor limitations in elbow movement. 
This case emphasizes the importance of early intervention, precise reduction, and the use of modern 
fixation techniques in optimizing recovery for complex elbow injuries. 
Conclusions Effective treatment of Monteggia fractures associated with olecranon dislocation requires 
early intervention, precise anatomical reduction, and the use of modern fixation techniques to ensure 
optimal functional outcomes and minimize long-term complications. 
Keywords: Monteggia fracture; olecranon fracture-dislocation; locking plates
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INTRODUCTION 

Monteggia fractures, first described in 1814, 
involve the dislocation of the radial head with 
an ulna fracture. Although rare, these injuries 
require careful surgical planning due to the 
risk of complications like nonunion or limited 
elbow motion. Monteggia fractures account 
for only 1–5% of fractures in the elbow region. 
Today, the term “Monteggia” or “Monteggia-
like” injury includes a wide range of different 
fracture patterns of the proximal ulna and ra-
dial head. The treatment of these injuries in 
modern traumatology remains a subject of 
debate regarding different treatment strate-
gies [1, 2]. When combined with an olecranon 
fracture-dislocation, treatment becomes even 
more complex, as both joint parts must be sta-
bilized to achieve the best functional outcome 
[2]. Various surgical techniques have been de-
scribed to manage this type of injury. Locking 
compression plates are used for ulna fixation, 
helping to reduce the risk of nonunion and the 
need for revision surgery [1]. Proper anatomi-
cal alignment is also crucial for restoring elbow 
movement [2]. Monteggia fractures combined 
with olecranon dislocation are among the most 
challenging elbow injuries, requiring precise 
diagnosis and surgery to ensure stable fixation 
and maintain joint function. Studies show that 
treating such complex fractures often requires 
a combination of different surgical approaches, 

including lateral and posterior techniques, to 
access the elbow joint fully [1]. The best sur-
gical approach for this type of injury is the 
posterior approach due to the subcutaneous 
location of the ulna. Additionally, the poste-
rior approach allows for extension because it 
provides access to the elbow joint from both 
the medial and lateral aspects. Successful out-
comes depend heavily on accurate anatomical 
reduction, and incorrect implant placement can 
cause complications like joint instability and re-
duced movement [2, 3]. Despite improvements 
in surgical methods, long-term risks such as os-
teoarthritis and limited elbow mobility remain. 
This highlights the importance of using precise 
techniques during surgery [3]. 

The aim of this paper is to present a rare case 
of a Monteggia fracture combined with an olec-
ranon fracture-dislocation and to analyze the 
surgical approach and postoperative outcome 
based on current studies.

CASE REPORT

A 30-year-old woman, injured in a cycling ac-
cident, was examined at the Banjica Institute 
of Orthopedics, on June 5, 2024. She had 
over 20 lacerations, likely from glass. X-rays 
and computed tomography scans confirmed 
a Monteggia-type fracture with an olecranon 
fracture-dislocation (Figure 1). Due to swelling 
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and the location of the wounds, we delayed the surgery 
for two weeks. The operation was done under nerve block 
anesthesia, with the arm positioned by the patient’s side. A 
direct approach was made to the ulna, and after visualizing 
and mobilizing the fragments, proper alignment of the 
elbow was achieved. A long olecranon plate was used for 
fixation, aiming to restore the joint’s anatomy. The radial 
head was repositioned through the Kocher approach, and 
the annular ligament was reconstructed using a FiberTape® 
system (Arthrex, Naples, FL, USA). For additional stability, 
the radial head was temporarily fixed with a K-wire, which 
was removed after two weeks (Figure 2). At the one-month 
follow-up, the patient reported feeling well, though there 
was a 20° loss of elbow extension, 10° loss of flexion, full 
supination, and about 25° reduced pronation, as well as the 
presence of radiographic signs of fracture consolidation. 

Ethics: The authors affirm that the article adheres to 
the ethical guidelines established by the Serbian Archives 
of Medicine, as well as the ethical standards set by each 
author’s respective institution. Written informed consent 
was secured from the patient participating in the study. 

DISCUSSION

Monteggia fractures combined with olecranon fracture and 
dislocation require a well-thought-out surgical strategy. 
Ensuring elbow stability and proper anatomical reduc-
tion of the ulna, olecranon, and radial head are critical 
for functional recovery. Studies show that locking plates 
improve stability and reduce nonunion compared to older 
methods [1]. These types of injuries are complicated by the 
presence of fractures and dislocations within the elbow, 

making surgery more challenging. If stable fixation is not 
achieved, long-term complications like chronic instability, 
pain, and limited movement can occur [1, 2]. Outcomes 
are influenced by the type of fracture and the timing of 
surgery. Early surgery generally leads to better results, 
while delayed intervention increases the risk of complica-
tions like arthrofibrosis and limited movement [2]. Surgical 
treatment of these complex fractures remains challenging 
due to the anatomical and functional importance of the 
elbow. Key elements of successful treatment include stable 
fixation of the ulna and olecranon, which in turn stabilizes 
the radial head and restores normal elbow function [1, 3]. 
Wong et al. [3] stress that anatomical reduction and me-
chanical stability are vital for long-term recovery. Failure 
to achieve these can result in chronic instability, pain, and 
reduced mobility. They also highlight that proper reduc-
tion of the ulna and olecranon helps stabilize the radial 
head, reducing the risk of postoperative instability and pain 
[3]. Long-term outcomes depend on quick diagnosis and 
efficient rehabilitation. Good results can be achieved if 
complete reduction and stable fixation of all elbow compo-
nents are obtained, particularly if the contours and dimen-
sions of the trochlear notch are restored. Post-traumatic 
arthritis and limited joint function remain potential risks 
[4–9]. Zeiders and Patel [10] emphasize the need for in-
dividualized surgical approaches, particularly for injuries 
involving the radial head and olecranon, which often re-
quire a combination of lateral and posterior techniques. In 
our case, early surgery was not possible due to significant 
swelling and wounds. We followed the principles of sta-
bilizing the elbow, anatomical reduction, and using lock-
ing plates. However, the patient did not fully comply with 
early rehabilitation, affecting the final outcome. Despite 
this, our results were satisfactory. Lubberts et al. [11] stress 
the importance of analyzing fracture lines before surgery. 
This allows for the best choice of technique and implant, 
improving functional outcomes and reducing complica-
tions [11]. Das et al. [12] point out that choosing the right 
fixation technique is critical, especially when dealing with 
radial head dislocations. They suggest that combining pos-
terior and lateral approaches provides better visibility and 
allows for more secure fixation [12]. Additionally, soft tis-
sue and ligament damage often accompany these injuries, 
making surgery more difficult. Proper reconstruction of 
the ligamentous structures is essential to ensure long-term 
joint stability and prevent instability after surgery. The 
surgical treatment of Monteggia fractures with associated 
olecranon fracture-dislocation is highly challenging, but 

Figure 1. Preoperative computed tomography imaging revealed a Monteggia fracture associated with a comminuted 
fracture-dislocation of the olecranon

Figure 2. Postoperative radiological images demonstrate satisfactory 
fragment repositioning and preserved joint congruence
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modern techniques, including the use of locking plates and 
carefully planned procedures, significantly improve long-
term outcomes for patients [1, 2, 13–17]. The complexity of 
treating Monteggia fractures associated with olecranon dis-
location demands an individualized approach and careful 

planning. Locking plates, accurate anatomical reduction, 
and timely intervention are key factors in achieving the 
best functional outcomes.
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САЖЕТАК
Увод Монтеђијеви преломи удружени са преломом и дис-
локацијом олекранона представљају сложене изазове због 
потребе за истовременом стабилизацијом више компонен-
ти зглоба. Ове повреде захтевају прецизно планирање и 
извођење хируршке интервенције како би се повратила 
функција лакта и минимизовале компликације као што су 
нестабилност зглоба, несрастање и смањен опсег покрета. 
Савремене хируршке технике, укључујући употребу закљу-
чавајућих плоча и пажљиве анатомске репозиције, показале 
су значајна побољшања дугорочних резултата.
Приказ болесника Овај рад разматра третман повреде 
код 30-годишње пацијенткиње са Монтеђијевим преломом 
удруженим са преломом и дислокацијом олекранона након 
бициклистичке несреће. Пацијенткиња је подвргнута одло-
женој операцији због озбиљних повреда меких ткива. Про-

цедура је обухватила фиксацију улне са дугачком плочом за 
олекранон и стабилизацију радијалне главе помоћу система 
FiberTape® (Arthrex, Напуљ, ФЛ, САД). Упркос непотпуној ре-
хабилитацији, пацијенткиња је показала задовољавајући 
опоравак са само мањим ограничењима у покретима лакта. 
Овај случај наглашава важност раног захвата, прецизне ре-
дукције и употребе модерних техника фиксације у оптими-
зацији опоравка код сложених повреда лакта.
Закључак Ефективно лечење Монтеђијевог прелома пове-
заног са дислокацијом олекранона захтева рану интервен-
цију, прецизну анатомску редукцију и употребу савремених 
техника фиксације како би се обезбедили оптимални функ-
ционални резултати и минимизовале дугорочне компли-
кације.
Кључне речи: Монтеђијев прелом; прелом и дислокација 
олекранона; закључавајућа плоча

Монтеђиjев прелом удружен са преломом и дислокацијом олекранона, тип 
Мајо IIIB
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SUMMARY
Introduction Renal angiomyolipomas (AMLs) are neoplasms that can rarely rupture, causing hemorrhagic 
shock as the most serious complication. This pathological condition, (referring to AML) is classified as 
a benign tumor arising from the proliferation of epithelioid cells, consisting of fat tissue, blood vessels, 
and smooth muscle. Wunderlich syndrome describes a spontaneous, non-traumatic bleeding into the 
subcapsular or perirenal space. Most individuals with renal AML exhibit no symptoms and are often 
diagnosed incidentally; however, some may experience life-threatening complications such as rupture, 
hemorrhage, and circumstantial hypovolemic shock.
Case outline We describe a clinical presentation of AML with rupture in a female patient with a brief 
overview of other cases of AML in the literature.
Female patient, 68 years old, admitted for examination due to sudden severe pain in the abdomen with 
propagation to the right lumbar region accompanied by nausea and fatigue. After a complete physical 
examination, an abdominal ultrasound, and a computed tomography scan, surgery was performed during 
which the right kidney was removed alongside the hematoma and the kidney envelopes, which were 
sent for histopathological analysis. The result of the histopathological analysis confirmed that it was AML. 
Conclusion AMLs are benign neoplasms with potentially serious complications. The most serious com-
plication of AML is rupture, leading to retroperitoneal hemorrhage, with tumor size being a significant 
risk factor. Considering the clinical importance of this potential complication, it is important to establish 
a swift and accurate radiological diagnosis, with the aim of timely therapeutic intervention and reduction 
of potential additional complications.
Keywords: renal angiomyolipoma; radiological diagnosis; rupture; management
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Wunderlich syndrome, inside out – a case report and 
brief literature review
Mirjana Stojanović, Perica Adnađević, Tijana Kosanović, Lejla Hajdarpašić, Marjana Đorđević
Dr Dragiša Mišović – Dedinje University Hospital Center, Department of Radiology, Belgrade, Serbia

INTRODUCTION

Renal angiomyolipomas (AMLs) are neoplasms 
that can rarely rupture, causing hemorrhagic 
shock as the most serious complication. This 
pathological condition, (referring to AML) is 
classified as a benign tumor arising from the 
proliferation of epithelioid cells, consisting of fat 
tissue, blood vessels, and smooth muscle. AMLs 
larger than 4 cm carry a notably increased risk 
of rupture; however, rupture can also occur in 
smaller tumors, while larger AMLs may remain 
stable. The median age for rupture of solitary 
renal AMLs is around 50 years. The overall in-
cidence is approximately 0.13%, with a higher 
prevalence in females, which is thought to be 
related to hormonal influences. About 80% of 
renal AMLs occur sporadically, whereas the 
remaining cases are linked to tuberous sclero-
sis (TS) [1]. Wunderlich syndrome describes 
spontaneous, non-traumatic bleeding into the 
subcapsular or perirenal space. The appropri-
ate management of this syndrome depends on 
confirming the diagnosis of perinephric hemor-
rhage and identifying its underlying cause [2]. 
Most individuals with renal AML exhibit no 
symptoms and are often diagnosed incidentally, 
however, some may experience life-threatening 
complications such as rupture, hemorrhage, or 
hypovolemic shock. Traditionally, a tumor size 
of 4 cm has been used as a threshold, initially 

proposed in 1986, to differentiate between pa-
tients suitable for watchful waiting and those 
needing intervention. Nevertheless, this criteri-
on is now subject to debate, with recent research 
suggesting that relying solely on size could result 
in unnecessary treatment in certain cases [3, 4].

This case report describes a female patient 
who experienced spontaneous perinephric 
bleeding due to a ruptured renal AML, along-
side a short review of this syndrome.

CASE REPORT

A female patient, aged 68, was admitted to the 
emergency care unit of Dr Dragiša Mišović – 
Dedinje University Hospital Center, Belgrade, 
in October, 2023, due to severe, sudden pain 
in the right lumbar region. The pain started 
three days before the clinical exam with local-
ization in the left lower back. She was initially 
examined by a physiatrist, who determined that 
the pain was of spinal origin and prescribed 
dexamethasone. Although she felt better for a 
short time, on the day of the examination, the 
pain reappeared, with propagation to the right, 
accompanied by vomiting and weakness. The 
following medical tests were performed:

General exam: blood pressure 115/70 
mmHg, pulse 64 bpm. Soft abdomen, painfully 
sensitive to deep palpation on the right.
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Laboratory analyses: leukocytes 20.4 × 109/L, hemoglo-
bin 128 g/L, erythrocytes 4.28 × 1012/L.

Abdominal ultrasound: The right kidney was enlarged, 
with a hyperechoic mass encompassing the interpolar re-
gion and the upper pole of the kidney, extending into the 
renal sinus. Within the mass there were irregular anechoic 
fields, with a total diameter of approximately 90 × 60 mm. 
Along the lateral contour of the kidney, there was an an-
echoic, dense, fluid collection with hyperechoic streaks, 
and inflamed perirenal fatty tissue, suggestive of a hema-
toma originating from a bleeding AML (Figure 1).

Computed tomography (CT): Non-contrast and 
contrast-enhanced CT scans of the abdomen and pelvis 
revealed significant changes in the right kidney. A het-
erodense formation, measuring about 85 × 60 mm with 
hypodense zones (of negative density – fat) was observed, 
likely corresponding to the previously described AML. 
Perirenal fluid was observed with density measuring 50–60 
Hounsfield units (density of fresh blood), 50 mm in di-
ameter. Additionally, perirenal adipose tissue appeared 
inflamed, permeated with hyperechoic streaks. The fluid 
collection propagated medially into the para-aortic space 
in the upper retroperitoneum. Subhepatic free fluid with 
a layer thickness of approximately 12 mm was present. 
The right adrenal gland was not visualized, in addition 
to the described fluid collection. The left kidney had a 
CC diameter of 92 mm, with several focal changes of fat 
density in the parenchyma, reaching a diameter of up to 8 
mm, characteristic of AML.

In conclusion, these findings support acute bleeding 
into the right perirenal space, most likely originating from 
a large AML situated in the superior portion of the right 
kidney (Figures 2, 3, and 4).

Figure 1. Abdominal ultrasound: the right kidney is enlarged, with a 
hyperechoic mass encompassing the interpolar region and the upper 
pole of the kidney, extending into the renal sinus; within the mass 
there are irregular anechoic fields; along the lateral contour of the 
kidney, there is an anechoic, dense, fluid collection with hyperechoic 
streaks, and inflamed perirenal fatty tissue, suggestive of a hematoma 
originating from a bleeding angiomyolipoma

Figure 2. Sagittal unenhanced computed tomography imaging of the 
abdomen and pelvis showing altered right kidney with a mass situ-
ated within the interpolar region and at the upper pole of the kidney, 
measuring 175 × 110 × 65 mm, with central fat density, alongside 
perirenal fluid with density measuring 50–60 Hounsfield unit (density 
of fresh blood), 50 mm in diameter

Figure 3. An intravenous-contrast-enhanced coronal computed to-
mography image shows perirenal hematoma of the right kidney and 
free fluid

Figure 4. An intravenous-contrast-enhanced coronal computed to-
mography image revealed retroperitoneal hematoma, from the level 
of L2 vertebra

Wunderlich syndrome, inside out – a case report and brief literature review
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After the completion of the diagnostic procedures, a sur-
gery was performed in which the right kidney was removed 
alongside the hematoma and the kidney envelopes, which 
were then sent for histopathological analysis. On the cross-
section of the kidney, a tumorous change was observed in 
the upper half of the kidney parenchyma, spreading to the 
fatty tissue of the hilum, of a soft consistency and with areas 
of hemorrhage, with an approximate size of 96 × 80 mm. 
Histopathological analysis revealed that it was an AML.

Ethics: Patient consent was obtained in writing, and 
the case report adheres to ethical protocols in accordance 
with institutional guidelines and applicable regulations.

DISCUSSION

AMLs are uncommon neoplasms first characterized by 
Morgan, Straumfjord, and Hall in 1951. Although the ma-
jority of these tumors are found within the kidneys, they 
can also occur in other anatomical sites such as the liver, 
spleen, uterus, and fallopian tubes. Renal AML represents a 
benign neoplasm that presents sporadically and in associa-
tion with genetic syndromes like TS and lymphangioleio-
myomatosis. Renal AMLs consist of mesenchymal elements 
of the kidney and are composed of varying amounts of ma-
ture adipose tissue, smooth muscle, and vessels with exces-
sively thickened walls, which is why they are referred to as 
renal hamartomas [5, 6]. AMLs are categorized into three 
main types: classic AML, fat-deficient AML, and epitheli-
oid AML [7]. The most significant risk linked to AML is 
bleeding into the retroperitoneal space, which occurs when 
the tumor ruptures. Conventionally, the evaluation of risk 
has been primarily based on tumor dimensions, with tu-
mors exceeding 4 cm regarded as having a greater propen-
sity for aneurysm formation and rupture. However, recent 
insights suggest that additional factors such as aneurysm 
presence, pregnancy, trauma, coagulopathies, hormonal 
fluctuations, and comorbidities like TS and lymphangi-
oleiomyomatosis, also play significant roles in influencing 
rupture risk. There is evidence suggesting that genetic ir-
regularities may serve as an early contributing factor in the 
intricate interplay of various risk elements associated with 
tumor rupture [8]. The development of aneurysms may 
play a significant role in the risk of tumor rupture, with the 
contribution largely dependent on the presence and size of 
these vascular dilations. Aneurysms are classified into two 
main categories based on their pathology: true aneurysms 
and pseudoaneurysms. True aneurysms, also known as 
primary aneurysms, involve all three layers of the arterial 
wall. In contrast, pseudoaneurysms, sometimes referred to 
as false aneurysms, are hematomas restricted by surround-
ing tissues. These often result from traumatic injuries or 
other breaches in the vessel wall [9, 10]. Pregnancy is also 
a significant factor influencing both the progression and 
the potential rupture of these tumors. The hormonal and 
hemodynamic changes that occur during gestation can 
accelerate tumor growth and increase the likelihood of 
complications such as rupture [11]. CT remains the most 

frequently employed imaging technique for the diagnosis 
of AML. The classic form of AML typically manifests as a 
lesion with predominant fatty attenuation, easily identifi-
able by its characteristic low-density appearance. In con-
trast, fat-poor AMLs tend to exhibit attenuation levels that 
are similar to or higher than surrounding tissues, often 
showing uniform enhancement after contrast adminis-
tration. However, epithelioid AMLs generally appear as 
hyperattenuating masses with a heterogeneous enhance-
ment pattern, sometimes resembling multilocular cystic 
structures. This variability in imaging features reflects the 
diverse pathological compositions of these tumor subtypes 
[12]. Management of all AMLs must be based on a clear 
diagnosis combined with a thorough evaluation of the 
potential for tumor rupture. Reasons to initiate treatment 
encompass concerns of cancerous transformation as well 
as episodes of spontaneous bleeding, risk of rupture, and 
risk for other complications. Treatment options range from 
drug therapy to embolization to surgical extirpation and 
depend on each individual case [8].

Recent studies published in leading urology and ra-
diology journals have highlighted significant progress in 
understanding Wunderlich syndrome. Advances in imag-
ing technologies, particularly contrast-enhanced CT, have 
greatly enhanced the ability to diagnose spontaneous renal 
hemorrhages efficiently, often before hemodynamic insta-
bility occurs [8]. Additionally, the latest research focuses 
on minimally invasive interventions, such as superselec-
tive embolization, which effectively control bleeding while 
preserving renal function and minimizing recovery times 
[13]. Furthermore, recent reviews emphasize the impor-
tance of early detection of underlying vascular anomalies, 
like aneurysms or malformations, which are critical for 
preventing recurrence and planning targeted therapy [14]. 
The evolving understanding of AML has contributed to 
increased awareness and underscored the importance of 
developing personalized, minimally invasive treatment 
approaches aimed at enhancing patient outcomes, in-
cluding prognosis and quality of life for those affected by 
Wunderlich syndrome.

Although they are non-cancerous lesions of the renal 
tissue, AMLs can, in rare cases, rupture and trigger hemor-
rhagic shock due to sudden bleeding. Described as a non-
malignant growth, this lesion arises from the unchecked 
multiplication of epithelioid cells and is composed of a 
mixture of fat tissue, vascular structures, and smooth mus-
cle fibers. Retroperitoneal hemorrhage, stemming from the 
rupture of the tumor, stands out as the primary complica-
tion linked to AML. The probability of this complication 
increases with larger tumor dimensions, making size a key 
predisposing factor. Taking into account the clinical im-
portance and seriousness of this potential complication, it 
is important to establish an accurate radiological diagno-
sis in a timely manner with the aim of timely therapeutic 
intervention and reducing the risk of potential additional 
complications.

Conflict of interest: None declared.
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САЖЕТАК
Увод Ренални ангиомиолипоми (АМЛ) су бенигне неоплазме 
са ниским ризиком од спонтане руптуре, које могу узроко-
вати хеморагијски шок као најтежу компликацију. АМЛ се 
састоје од масног ткива, крвних судова и глатких мишића. 
Вундерлихов синдром се односи на спонтано, нетрауматско 
крварење из бубрега у субкапсуларни и/или периренални 
простор. Већина пацијената са реналним АМЛ-ом је асим- 
птоматска и дијагноза се поставља приликом рутинских 
прегледа, док неки могу доживети озбиљне компликације 
попут руптуре, крварења или хиповолемичног шока.
Приказ болесника У раду се описује клиничка презентација 
АМЛ-а са руптуром код пацијенткиње, уз кратак преглед 
других случајева АМЛ-а у литератури. 
Пацијенткиња, старости 68 година, примљена је у хитну 
службу због изненадних, јаких болова у стомаку који су се 

ширили у десни лумбални регион и били праћени мучнином 
и слабошћу. Након клиничког прегледа, ултразвука абдоме-
на и компјутеризоване томографије абдомена и карлице, 
урађена је операција током које су десни бубрег и хематом 
одстрањени и послати на патохистолошку анализу. Резултат 
патохистолошке анализе потврдио је да се ради о АМЛ-у.
Закључак АМЛ су бенигне неоплазме са могућим озбиљ-
ним компликацијама. Најтежа компликација је руптура, 
која доводи до ретроперитонеалног крварења, при чему 
је величина тумора значајан фактор ризика. С обзиром на 
клиничку важност ове могуће компликације, битно је ус-
поставити брзу и тачну радиолошку дијагнозу, са циљем 
правовремене терапијске интервенције и смањења могућих 
додатних компликација.
Кључне речи: ренални ангиомиолипом; радиолошка дија-
гноза; руптура; лечење

Вундерлихов синдром – приказ болесника и кратак преглед литературе
Мирјана Стојановић, Перица Аднађевић, Тијана Косановић, Лејла Хајдарпашић, Марјана Ђорђевић
Клиничко-болнички центар ,,Др Драгиша Мишовић – Дедиње“, Одељење радиологије, Београд, Србија
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SUMMARY
Introduction Spinal hydatid cyst disease, caused by Echinococcus granulosus, is a rare yet challenging 
condition often overlooked in differential diagnoses. 
Case outline We present the case of a 41-year-old woman with a spinal hydatid cyst initially misdiagnosed 
despite persistent thoracic spine pain, night fevers, and a history of chiropractic and physical therapy 
treatments. Diagnostic confusion persisted despite various examinations, including X-rays, computed 
tomography scans, and magnetic resonance imaging, with radiological findings initially suggestive of 
osteomyelitis or neoplastic changes. Ultimately, surgical intervention revealed a hydatid cyst, emphasizing 
the diagnostic challenges posed by its nonspecific radiographic features. Treatment involved a corpec-
tomy with spinal stabilization and postoperative albendazole therapy. Regular radiographic monitoring 
showed no recurrence or dissemination of the cyst. 
Conclusion Despite the rarity of spinal hydatid cysts, they should be considered in cases of cystic le-
sions causing spinal compression. Surgery remains the cornerstone of treatment, often combined with 
long-term chemotherapy. This case underscores the importance of considering uncommon diagnoses in 
persistent spinal pathology and highlights the complexities of diagnosing and managing spinal hydatid 
cyst disease.
Keywords: spinal hydatid cyst; Echinococcus granulosus; misdiagnosis; surgical treatment; chemotherapy
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INTRODUCTION

Infection of the spinal column are still one of 
the leading problems in diagnosis and treatment 
around the world. Most common is vertebral 
osteomyelitis and ranges from 2% to 16.7% of 
all cases. With an incidence peak from younger 
od 20 years of age and above 50 years of age 
and a predominance for male patients (male to 
female ratio 2:1 and 5:1 respectively). Mortality 
ranges from 2–4% and the dominant cause is 
monomicrobial bacterial infections (30–80%), 
but either a combination of bacterial agents or 
other microorganism can be the cause of rare 
spinal infections [1]. Among them, parasite 
Echinococcus granulosus is the cause of the hy-
datid cyst disease [2]. Humans can contract it 
as an intermediate host in the hydatid disease 
biological cycle. They become infected either 
directly from a dog bite or indirectly via con-
suming water or food that has been tainted 
with parasite eggs [3]. Cysts are typically seen 
in parenchymal organs, like the brain, liver, and 
lung, but it can be present in every part of the 
body, from the head to the toe, although the 
bone involvement is quite uncommon [4]. The 
incidence of osseous echinococcosis is low (ap-
proximately 0.5–4%). In osseous echinococcosis, 
spinal involvement is the most common form, 
though rare overall approximately 0.2–1% [5]. 
The most common spinal location is the tho-
racic spine (approximately 50%), followed by 

the lumbosacral region (approximately 29%) 
and the lumbar spine (approximately 21%) 
[6]. Spinal hydatid cysts have become a raising 
problem in recent years. Although vast array 
of laboratory tests and radiological diagnostic 
tools are available the spinal hydatid disease are 
generally overlooked in differential diagnosis 
possibly due to the rate of occurrence and to 
medical community lack of awareness [7]. In 
this case, we present a female patient with spinal 
hydatid cyst, which has been misdiagnosed.

CASE REPORT

A 41-year-old female presented with a several-
month history of pain in her thoracic spine, 
accompanied by night pain and fever with no 
neurological impairment. She was physically 
very active and had no underlying comorbidi-
ties. She refused to undergo examination, and 
went to a chiropractor treatment who per-
formed periarticular infiltrations, but there 
was no improvement. Subsequently, she initi-
ated private physical therapy independently, 
without prior medical advice or referral. 
Despite long-term physical and drug therapy, 
the pain was still present, she underwent X-ray 
examination, which were with no pathological 
finding. Laboratory results revealed a slight el-
evation in the erythrocyte sedimentation rate. 
She also underwent psychiatric examination; a 
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diagnosis of anxiety had been established. Despite drugs 
and physical therapy, the pain was worsening. Finally, 
three months after the initial onset of symptoms, the 
patient underwent a computed tomography (CT) scan, 
which showed paravertebral and prevertebral change from 
Th5–Th9 with infiltration and osteolysis of vertebral bod-
ies, disc space and spinal canal, with connection to S6 lung 
segment. Radiological conclusion was osteomyelitis or 
lung tumor with lymphadenopathy (T3N1M1a) (Figures 
1A and 1B). A nuclear magnetic resonance imaging 
(MRI) of the thoracic spine was conducted which revealed 
changes from Th5 to Th8, posterior ribs VI and VII, 
prevertebral and paravertebral, and in the lung, spread 
epidural with foramina infiltration and compression on 
roots Th6 and Th7. The radiological conclusion: tuber-
culous (TBC) spondylitis or neoplastic change (Figure 

2). She underwent bronchoscopy (with normal findings), 
QuantiFERON-TB test (the findings were negative) and a 
Tru-cut biopsy of the lungs which have shown monocyte/
histocyte proliferation, possible inflammatory myofibro-
blastic tumor or pneumonitis. The patient was referred to 
an oncologist who indicated radiotherapy of the infiltrated 
segment. However, the patient declined this modality of 
treatment, and was referred to a spinal surgeon. After 
a clinical examination and a thorough reviewing exis-
tent medical documentation and available radiographic 
sources, we suggested surgical treatment, open transtho-
racic approach with a biopsy of the affected region and a 
corpectomy with an implantation of an expandable cage 
and subsequently a posterior transpedicular stabilization 
(Figures 3 and 4). Postoperatively there was no neurologi-
cal impairment. Biopsy of the lesion has shown a hydatid 
cyst caused by Echinococcus granulosus. Postoperatively, 
the patient was treated with albendazole for six months 
and routinely monitored by both a spinal surgeon and an 
infectious diseases specialist. Follow-up imaging was per-
formed at three, six, 12, and 24 months, with no evidence 
of cyst recurrence or dissemination.

Ethics: The study was approved by the Ethics Committee 
of the University of Belgrade Faculty of Medicine (Decision 
number 1051/3), and carried out in accordance with the 
Helsinki Declaration and its amendments. This case report 
analyzes data collected in the period preceding the writ-
ing of this article, in accordance with the provisions of the 
Law on the Protection of Personal Data of the Republic of 
Serbia. Insight into the patient records in this case report 
was obtained in accordance with Article 3 of the above-
mentioned Law, which necessitates a precise definition of 
how this data may be used. Informed consent was obtained 

Figures 1A and 1B. Preoperative computed tomography scan of tho-
racic spine: axial and sagittal section of multiple levels of thoracic spine 
which showed paravertebral and prevertebral change from Th5–Th9 
with infiltration and osteolysis of vertebral bodies, disc space and spi-
nal canal, with connection to S6 lung segment

Figure 2. Preoperative nuclear magnetic resonance of thoracic spine: 
axial and sagittal section of multiple levels of thoracic spine which 
showed a visible cyst that invades most of several vertebral bodies 
and the spinal canal, also S6 lung segment

Figure 3. Intraoperative findings: transpedicular stabilization with 
screws

Figure 4. Postoperative findings: X-ray – anteroposterior and lateral 
view: properly positioned osteosynthesis material

A

B
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from the patient. In keeping with the University Clinical 
Center of Serbia regulations, the patient consented to par-
ticipate in any retrospective studies by signing her consent 
to hospitalization and treatment, as well as to the use of 
her medical data in this case report.

DISCUSSION

Spinal hydatid cyst illness is a rare and challenging con-
dition to manage. An endemic condition, spinal hydatid 
cyst disease is typically observed in nations along the 
Mediterranean and in the Middle East [8]. The most com-
mon spinal location is the thoracic spine (approximately 
50%) and most patients with thoracic spine echinococ-
cosis had a history of extraspinal cystic echinococcosis, 
most commonly of the lungs, liver, kidneys, and soft tis-
sues [9]. Our patient had no comorbidities. Hydatid cysts 
typically extend beyond the vertebral bodies, frequently 
affecting the intervertebral discs, spinal cord, and posterior 
elements, with potential growth into the spinal canal [10]. 
Radiographic diagnosis is challenging because there are 
no specific findings consistent with spinal echinococcosis; 
misdiagnosis is common with radiographs only and the 
lesions can be confused with tumors such as metastases 
and chondroblastoma, or other infections such as tuber-
culosis, spinal or paraspinal abscess [11]. In our case, the 
X-ray were without any radiological features which are 
pathognomonic for hydatid cyst (zones of multilocular 
osteolysis) [12]. Typical CT finding is multilocal, round 
cyst, with erosion of vertebral body and posterior elements. 
Further, the cyst density can be measured in order to con-
firm diagnosis, which was not done in our case. MRI is 
more sensitive than CT and revealed multiple cystic, fluid-
filled lesions with internal septations, forming a “bunch of 
grapes” appearance at multiple spinal levels [13]. Regarding 
laboratory findings, polymerase chain reactions, Western 
blots, indirect hemagglutination tests, and serological en-
zyme-linked immunosorbent assays are utilized for diag-
nosis [14]. In our case, CT and MRI scans revealed changes 
in anterior parts of vertebral body, including disc space. 
Our case was challenging regarding proper diagnosis and 
surgical approach. Our patient had a paravertebral and 
prevertebral change from Th5–Th9 with infiltration and 
osteolysis of vertebral bodies, disc space, and spinal canal, 
with connection to S6 lung segment. What was confusing 
for radiologist is involvement of disc space, which is not 
characteristic for hydatid cyst [15].

The diagnostic procedures that were conducted were 
bioscopy, QuantiFERON-TB test, and a Tru-cut biopsy 
of the lungs, as well as a CT scan and a nuclear MRI scan. 
Biopsy is indicated when other radiological findings are 
not clear [16]. However, in hydatid cyst, biopsy can lead to 
the rupture and systematic reaction, hence biopsy should 
be avoided. After Tru-cut biopsy in our case, the diagno-
sis of inflammatory pseudo tumor has been established. 
We had no experience with this kind of tumor and in the 
literature, we found many names related to this lesion like 
fibrous xanthoma, plasma cell granuloma, pseudosarcoma, 

lymphoid hamartoma, myxoid hamartoma, inflammatory 
myofibrohistiocytic proliferation, benign myofibroblas-
toma, and most recently, inflammatory myofibroblastic 
tumor [17]. The treatment is based on two pillars: chemo-
therapy and surgical treatment. Surgical treatment is the 
treatment of choice. Among diverse surgical approaches 
and techniques, posterior laminectomy and fusion is the 
treatment of choice. However, it can be combined with tho-
racotomy [18]. According to literature, the main drawbacks 
regarding the surgical treatment are: systematic allergic 
reaction, recurrence, and general contraindications [19]. 
Pharmacologic treatment consists of administration of an-
ti-parasitic drugs such as benzimidazoles (albendazole and 
mebendazole) [20]. According to the Turgut [21], patients 
that have a low rate of recurrence are those with combined 
pharmacological therapy (5% in patients treated with com-
bined modalities, and 32% in those patients who only un-
derwent surgery). We were against radiation therapy and 
chemotherapy, which was suggested by radiologist and we 
offered surgical treatment in order to confirm diagnosis, to 
make complete resection of the lesion and to stabilize the 
spinal column, which was expected after complete removal 
of the cyst. The aim of spinal surgery, depending on where 
the condition is located, is to decompress the spinal cord 
and, if necessary, to stabilize the spinal column to make 
up for the stability that was lost during cyst excision. This 
postulate is related to all spinal pathologies. We performed 
corpectomy with an implantation of an expandable cage, 
and a posterior transpedicular stabilization and cyst re-
moval, as we could not perform anterior fixation due to 
lack of availability of implants. Albendazole can be helpful 
in preventing or delaying recurrence as well as preventing 
intraoperative dissemination of the cyst, even though it is 
well known that it cannot guarantee recovery or prevent 
recurrence when used alone [3]. This is especially true 
when used as an auxiliary application in patients who 
are ineligible for surgery or in conjunction with surgical 
treatment. Our patient was treated with albendazole (in-
travenously administered) for six months after the initial 
surgery. A cysticidal substance (hypertonic 30% saline, 
cetrimide, or 70–95% ethanol) can be used. During the 
procedure our patient underwent, we did not use any type 
of cysticidal substance, only hypertonic saline solution was 
used as an irrigation method as well as an iodine solution 
[22]. The risk of recurrence has varied between 30% and 
100% [23, 24]. Our patient underwent regular radiological 
follow-up at three, six, 12, and 24 months post-surgery, 
with no evidence of cyst recurrence or dissemination. The 
limitation was that the patient was lost to follow up after 
two years of initial operation. We are aware that spinal 
hydatid cyst has been already described in literature and 
the diagnosis and treatment options are well known and 
evidence-based. However, our opinion was that this case 
is interesting due to several peculiarities: wrong patient 
behavior, wrong working diagnosis, histopathological find-
ing of the biopsy, as well as the type of surgical treatment.

Our case showed that hydatid cyst is still a challenging 
medical issue, despite available diagnostic tools, due to the 
various and unspecific clinical and radiological features. 

Novaković N. et al.
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The clinical course leading to diagnosis can be long and 
difficult. The spinal hydatid cyst should be considered in 
the differential diagnosis when there are cystic lesions that 
cause osteolysis and spinal compression. The therapy of 

choice should always be surgery and long-term chemo-
therapy.

Conflict of interest: None declared.

REFERENCES 

1. 	 Tsantes AG, Papadopoulos DV, Vrioni G, Sioutis S, Sapkas G, 
Benzakour A, et al. Spinal Infections: An Update. Microorganisms. 
2020;8(4):476. [DOI: 10.3390/microorganisms8040476]  
[PMID: 32230730]

2. 	 McManus DP, Zhang W, Li J, Bartley PB. Echinococcosis. Lancet. 
2003;362(9392):1295–304. [DOI: 10.1016/S0140-6736(03)14573-4] 
[PMID: 14575976]

3. 	 Neumayr A, Tamarozzi F, Goblirsch S, Blum J, Brunetti E. Spinal 
cystic echinococcosis--a systematic analysis and review of the 
literature: part 1. Epidemiology and anatomy. PLoS Negl Trop Dis. 
2013;7(9):e2450. [DOI: 10.1371/journal.pntd.0002450]  
[PMID: 24086783]

4. 	 Meng Y, Ren Q, Xiao J, Sun H, Huang Y, Liu Y, et al. Progress 
of research on the diagnosis and treatment of bone cystic 
echinococcosis. Front Microbiol. 2023;14:1273870.  
[DOI: 10.3389/fmicb.2023.1273870] [PMID: 37920269]

5. 	 Ammar A, Riahi H, Chaabouni M, Venturelli N, Renault V, Dray B, 
et al. The multifaceted musculoskeletal hydatid disease. Skeletal 
Radiol. 2024;53(10):2181–94. [DOI: 10.1007/s00256-024-04644-0] 
[PMID: 38483570]

6. 	 Sioutis S, Reppas L, Bekos A, Soulioti E, Saranteas T, Koulalis D, et al. 
Echinococcosis of the spine. EFORT Open Rev. 2021;6(4):288–96. 
[DOI: 10.1302/2058-5241.6.200130] [PMID: 34040806]

7. 	 Bhake A, Agrawal A. Hydatid disease of the spine. J Neurosci Rural 
Pract. 2010;1(2):61–2. [DOI: 10.4103/0976-3147.71715]  
[PMID: 21808504]

8. 	 Padayachy LC, Ozek MM. Hydatid disease of the brain and spine. 
Childs Nerv Syst. 2023;39(3):751–8.  
[DOI: 10.1007/s00381-022-05770-7] [PMID: 36443475]

9. 	 Monge-Maillo B, Olmedo Samperio M, Pérez-Molina JA, Norman 
F, Mejía CR, Tojeiro SC, et al. Osseous cystic echinococcosis: A 
case series study at a referral unit in Spain. PLoS Negl Trop Dis. 
2019;13(2):e0007006. [DOI: 10.1371/journal.pntd.0007006]  
[PMID: 30779741]

10. 	 Gao S, Fulati M, Sheng W. Extensive hydatid cysts involving the 
lumbosacral vertebrae and pelvis. IDCases. 2023;31:e01677.  
[DOI: 10.1016/j.idcr.2023.e01677] [PMID: 36654737]

11. 	 Lao X, Hu D, Ji L, Zhan T, Li T, Luo S, et al. Magnetic resonance 
imaging and next-generation sequencing for the diagnosis of 
cystic echinococcosis in the intradural spine: a case report. J Med 
Case Rep. 2023;17(1):466. [DOI: 10.1186/s13256-023-04197-1] 
[PMID: 37946273]

12. 	 Baykan AH, Aydin E, Koc M, Sahin H, Karul A, Baykan ME, et al. 
Hydatid disease: imaging, treatment, and beyond. Clin Radiol. 

2025;80:106748. [DOI: 10.1016/j.crad.2024.106748]  
[PMID: 39631363]

13. 	 Singh N, Anand T, Singh DK. Imaging diagnosis and management 
of primary spinal hydatid disease: a case series. Egypt J Radiol Nucl 
Med. 2022;53:106. [DOI: /10.1186/s43055-022-00785-1]

14. 	 AlRashed FM, AlShahrani DA. Infected pulmonary hydatid cyst: A 
challenging diagnosis. Saudi Med J. 2024;45(4):433–6.  
[DOI: 10.15537/smj.2024.45.4.20230078] [PMID: 38657978]

15. 	 Song X, Liu D, Wen H. Diagnostic pitfalls of spinal echinococcosis. J 
Spinal Disord Tech. 2007;20(2):180–5.  
[DOI: 10.1097/01.bsd.0000211288.37013.42] [PMID: 17414991]

16. 	 Ozdemir O, Calisaneller T, Yildirim E, Altinors N. Percutaneous CT-
guided treatment of recurrent spinal cyst hydatid. Turk Neurosurg. 
2011;21(4):685–7. [PMID: 22194140]

17. 	 Siemion K, Reszec-Gielazyn J, Kisluk J, Roszkowiak L, Zak 
J, Korzynska A. What do we know about inflammatory 
myofibroblastic tumors? A systematic review. Adv Med Sci. 
2022;67(1):129–38. [DOI: 10.1016/j.advms.2022.02.002]  
[PMID: 35219201]

18. 	 Saul D, Seitz MT, Weiser L, Oberthür S, Roch J, Bremmer F, et al. Of 
Cestodes and Men: Surgical Treatment of a Spinal Hydatid Cyst. J 
Neurol Surg A Cent Eur Neurosurg. 2020;81(1):86–90.  
[DOI: 10.1055/s-0039-1693707] [PMID: 31486051]

19. 	 Herrera A, Martínez AA, Rodríguez J. Spinal hydatidosis. Spine (Phila 
Pa 1976). 2005;30(21):2439–44.  
[DOI: 10.1097/01.brs.0000184688.68552.90] [PMID: 16261123]

20. 	 Ganji A, Jalali-Mashayekhi F, Hajihossein R, Eslamirad Z, Bayat PD, 
Sakhaie M. Anti-parasitic effects of resveratrol on protoscolices and 
hydatid cyst layers. Exp Parasitol. 2022;241:108360.  
[DOI: 10.1016/j.exppara.2022.108360] [PMID: 35995249]

21. 	 Turgut M. Hydatid disease of the spine: a survey study from Turkey. 
Infection. 1997;25(4):221–6. [DOI: 10.1007/BF01713148]  
[PMID: 9266261]

22. 	 Chaouch MA, Ben Jabra S, Sayadi M, Toumi O, Noomen F. Severe 
Hypernatremia During Hydatid Cyst Surgery: An Anusual Cause Of 
Acute Abdomen. Ann Parasitol. 2023;69(3–4):115–8.  
[DOI: 10.17420/ap6903/4.515] [PMID: 38423520]

23. 	 Obame FLO, Dokponou YCH, Mohcine S, Elmi SM, Imbunhe N, El 
Kacemi I, et al. Surgical outcome and prognostic factors for 39 
recurrent spinal hydatid cysts. Surg Neurol Int. 2023;14:347.  
[DOI: 10.25259/SNI_667_2023] [PMID: 37810304]

24. 	 Trifa A, Maamri K. Aggressive behavior and recurrent spinal hydatid 
cyst. Pan Afr Med J. 2021;40:202.  
[DOI: 10.11604/pamj.2021.40.202.32389] [PMID: 35136465]



  

298

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):294–298

САЖЕТАК
Увод Цистична ехинококоза (или хидатидна циста) ло-
кализована на кичменом стубу, узрокована цестодом 
Echinococcus granulosus, представља ретко али изазовно 
стање, које се често занемарује у диференцијалној дија-
гностици. 
Приказ случаја Представљамо случај 41-годишње жене 
са цистичном ехинококозом на кичменом стубу, која је 
првобитно погрешно дијагностикована упркос упорним 
боловима у торакалној кичми, ноћној грозници и историји 
киропрактичне и физикалне терапије. Неизвесност у ди-
јагностиковању болести трајала је упркос разним прегле-
дима, укључујући рендгенске снимке, скенере и магнетну 
резонанцу, са радиолошким налазима који су првобитно 
указивали на остеомијелитис или неопластичне промене. На 
крају, хируршка интервенција је открила хидатидну цисту, 
наглашавајући дијагностичке изазове које представљају 

њене неспецифичне радиографске карактеристике. Лечење 
је било оперативно, урађена је корпектомија са стабилиза-
цијом кичме, а укључивало је и постоперативну терапију 
албендазолом. Редовно радиографско праћење није пока-
зало рецидив или дисеминацију цисте. 
Закључак Иако су хидатидне цисте на кичменом стубу ре- 
тке, треба их узети у обзир у случајевима цистичних лези-
ја које изазивају компресију кичмене мождине. Хирургија 
остаје основни начин лечења, често у комбинацији са ду-
готрајном хемиотерапијом. Овај случај наглашава важност 
разматрања неуобичајених дијагноза у трајној патологији 
кичменог стуба, као и сложеност дијагностиковања и ле-
чења болести хидатидне цисте локализоване на кичменом 
стубу.
Кључне речи: хидатидна циста; кичмени стуб; Echinococcus 
granulosus; погрешна дијагноза; хируршко лечење; хемио-
терапија
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SUMMARY
Cerebral visual impairment (CVI) is the most common cause of visual impairment in children in both 
developed and developing countries, making it a relevant research topic on the functional status of 
neuro-risk children in recent decades. The multifactorial nature of West syndrome (WS) and the vari-
ability in visual functions and functioning hinder the timely diagnosis of this type of visual impairment. 
The atypical ways of following stimuli, establishing and maintaining visual contact, and sustaining visual 
attention are the first indicators of deviations in visual behavior that may suggest neuro-risk. Changes in 
visual behavior may manifest as alterations in the quality or absence of visual responsiveness, deficits in 
various visual functions and oculomotor skills, often associated with atypical findings in visual evoked 
potentials. Cortically mediated visual functions, such as visual acuity, visual field, contrast sensitivity, 
and oculomotor skills, are also at risk in children with infantile spasms and WS. In addition to basic 
visual functions, visuo-perceptual and visuo-motor skills are significantly affected, which is manifested 
in everyday behavior and motivation to observe. The degree and manifestations of CVI in children with 
infantile spasms depend on numerous factors. Multidisciplinary diagnostic procedures that determine 
whether cerebral visual impairment results from genetic factors, WS, or other neurological conditions 
are crucial for creating treatment plans and predicting outcomes.
Keywords: visual impairment; epilepsy; functional vision
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INTRODUCTION

West syndrome (WS) is a severe form of child-
hood epilepsy characterized by a specific type 
of seizure (infantile spasms), an electroenceph-
alogram finding showing hypsarrhythmia, and, 
depending on the age, developmental regres-
sion or delay [1–5]. Infantile spasms occur at 
an early age, between four and seven months. 
They are most often the result of hypoxic-
ischemic encephalopathy, cortical dysplasia, 
or genetic anomalies [6]. The onset of this 
type of seizure can be very subtle, making it 
difficult to recognize milder forms when the 
first symptoms appear [7]. These seizures are 
most commonly manifested as flexions and ex-
tensions of individual muscle groups, usually 
after waking up or before sleep. Myoclonus can 
last from 5–30 minutes and consist of 5–100 
spasms [8]. If medication therapy is ineffective, 
the seizures negatively affect the condition of 
the immature brain, leading to delays or regres-
sion in the child’s development [9, 10].

WS is a cause of generalized epilepsy. 
However, it can be associated with localized 
cerebral damage, primarily in the temporal–
occipital regions. Infantile spasms can patho-
logically affect the optic radiation and/or vi-
sual cortical areas, leading to cerebral visual 
impairment (CVI). Timely recognition of this 

association is a significant challenge for pe-
diatric ophthalmologists and neuro-ophthal-
mologists [11, 12]. The multifactorial nature 
of WS and the variability in visual functions 
and visual functioning hinder timely diagnosis. 
Some studies have confirmed that visual func-
tioning deteriorates with the onset of the first 
spasms caused by WS, leading to impairments 
in visual functions controlled by the cerebral 
cortex, such as visual acuity, visual field, and 
visual attention [13]. Deficits in visual func-
tioning, primarily related to damage to the 
visual pathways after the chiasm and cerebral 
structures, are commonly referred to as cere-
bral visual impairment [11, 14]. Cerebral visual 
impairment is the most common cause of pedi-
atric visual impairment [15], i.e., disturbances 
in visual functioning and visual perception 
in children in both developed and develop-
ing countries [15, 16, 17]. In recent decades, 
cerebral visual impairment has been a highly 
relevant research topic on the functional status 
of neuro-risk children [18, 19].

DIAGNOSIS AND DIFFERENTIAL 
DIAGNOSIS OF CVI

The extensive literature on this impairment 
uses three terms: cortical visual impairment, 
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cerebral visual impairment, and cognitive visual impair-
ment, all abbreviated as CVI [20]. The need to determine 
the appropriate term arises from the fact that limitations 
in visual functioning cannot be attributed to ocular dam-
age. The term “cortical” explains bilateral vision loss due 
to damage to the visual areas of the cerebral cortex [21], 
with normal pupil response and clinical examination [18]. 
The term “cerebral” encompasses a broader range of lesions 
within the central nervous system, with visual impairments 
not only related to the cortex but also to subcortical struc-
tures [22]. One of the recent papers by Costa [20] empha-
sizes the importance of terminological alignment. This 
author believes that terminology should serve to integrate 
anatomical and physiological characteristics and that cen-
tral visual impairment (CVI) should be the umbrella term 
encompassing both cortical visual impairment (CoVI) and 
cerebral visual impairment (CeVI). 

Cerebral visual impairment is associated with various 
neurological conditions, such as hypoxic-ischemic enceph-
alopathy, periventricular leukomalacia, intraventricular 
hemorrhages, syndromes, etc. [15]. These conditions often 
cause co-occurring disorders and impairments, such as 
cerebral palsy, hemiparesis, microcephaly, hydrocepha-
lus, epilepsy, hearing problems, developmental delays, etc. 
Therefore, differential diagnosis is essential for treatment 
purposes [12, 23, 24]. Researchers state that it is challeng-
ing to isolate cases in which CVI is genetically determined 
or congenital from those resulting from WS or other neu-
rological conditions. Lack of interest in the environment, 
which is typical of autism or intellectual disability, inability 
to perform saccades (rapid eye movements) in a child with 
motor apraxia, or delays in visual maturation can mimic 
CVI. In these cases, the diagnosis may be rushed, incorrect, 
and not reflect the child’s actual condition [11]. Symptoms 
of cerebral visual impairment include the absence of social 
communication and smooth eye movements, difficulties 
in fixation, visual scanning, and searching the materials 
and the environment, as well as the presence of nystagmus 
[12]. However, without a detailed analysis of all parameters 
and transdisciplinary collaboration, a diagnosis cannot be 
made, and treatment cannot be proposed [14].

CVI – SPECIFIC FEATURES IN WEST SYNDROME

The relation between infantile spasms / WS and cerebral 
visual impairment derives from the fact that they have the 
same causes [25]. Infantile spasms coincide with the most 
intensive visual development, which explains the difficul-
ties in visual functioning [5]. These difficulties may be 
a signal for detecting neurological changes, particularly 
when the seizures are subtle and cannot be timely identi-
fied by parents or professionals [1, 7].

CVI is a complex condition, most commonly caused 
by damage to cerebral structures and/or visual pathways. 
Authors increasingly report that ocular problems, such 
as anomalies of the fundus or optic papilla and dam-
age to other structures of the peripheral visual system, 
are also observed alongside cerebral structural damage 

[26]. Conditions such as strabismus, refractive errors, 
nystagmus, etc. frequently co-occur with CVI, negatively 
impacting visual functioning [27]. In acquired CVI, the 
most common ocular changes include strabismus, visual 
field deficits or alterations, and a pale optic papilla [14]. 
The range of these changes indicates that difficulties in 
visual functioning can vary from delayed to complete ab-
sence of visual responsiveness [14, 28]. These changes may 
manifest as alterations in the quality or absence of visual 
responsiveness, deficits in various visual functions, and 
oculomotor skills [13], often associated with altered find-
ings in visual evoked potentials. The first deviations in 
visual behavior observed by parents involve the way a child 
tracks stimuli, maintains visual attention, and establishes 
and sustains eye contact [29]. Loss of social contact and 
visuo-social responsiveness may signal the presence of WS 
[4]. Furthermore, studies have shown that the loss of visual 
responsiveness coincides with the onset of seizures [30]. 
Numerous researchers identify unstable visual attention 
and fixation disorders as primary symptoms of cerebral vi-
sual impairment [31]. Cortically mediated visual functions 
– visual acuity, visual field, contrast sensitivity, and oculo-
motor skills – are at risk in children with infantile spasms 
and WS [5, 32]. Oculomotor disturbances are common, 
with upward gaze deviation and nystagmus being the most 
frequently observed [13, 30]. According to some authors, 
these disturbances result from pathological changes in 
brain activity [33]. Delayed fixation shifts and brief visual 
attention are already noticeable at the age of three months 
and may be associated with sleep difficulties and damage 
to ascending tracts [13, 30]. In WS, the visual tracking 
skill is often absent or inconsistent and fragmented [33]. 
Visual behavior in children with CVI and WS is charac-
terized by frequent blinking, eye squinting, and latency in 
detecting stimuli during visual scanning [14, 30, 32]. In 
addition to basic visual functions, visuo-perceptual and 
visuo-motor abilities, particularly hand–eye coordination, 
are significantly impaired in children with CVI and WS 
[13]. Difficulties in visuospatial abilities, caused by reduced 
blood flow in the parieto-occipital region, are manifested 
during orientation and mobility, as well as while determin-
ing spatial relations [34]. Regression in cognitive function-
ing affects the motivation for observing and maintaining 
visual attention, making visual scanning and searching 
the materials and the environment challenging for these 
children [30, 35].

INFANTILE SPASMS – WEST SYNDROME THERAPY 
AND VISUAL FUNCTIONING 

Determining therapy with favorable long-term effects is 
closely related to the timing of seizure detection and iden-
tifying the cause, i.e., the etiology of infantile spasms (IS), 
which often requires genetic testing [6]. In 70% of cases, 
typically in symptomatic IS, the etiology of seizures can 
be identified, while the remaining cases are of unknown 
origin [6]. Changes in visual functioning, as well as other 
developmental domains, are closely related to seizure 
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control and the use of medication therapy. If the therapy 
does not have the expected effect, it is necessary to make 
adjustments, monitor the child’s development, and conduct 
assessments every six months [2]. In children with infantile 
spasms leading to cerebral visual impairment, the results 
are noticeable after a few months of therapy unless severe 
visual system damage previously occurred [11, 31].

The negative impact of infantile spasms on all domains 
of development and functioning, along with pronounced 
resistance to numerous antiepileptics, sometimes requires 
the implementation of more aggressive therapy. Therapy 
for infantile spasms is based on the use of valproate (val-
proic acid) or adrenocorticotropic hormone (ACTH) [2, 
8]. Medications used in treating infantile spasms, such as 
vigabatrin or corticosteroids, often have sedative effects 
and can influence visual attention and visual functioning, 
manifested through prolonged visual latency. However, it is 
sometimes difficult to determine whether this behavior is a 
result of the medication or the persistence of seizures [1, 30].

Vigabatrin is the medication of choice for treating 
infantile spasms. However, its toxic effects on the retina 
are often emphasized, as evidenced by findings obtained 
through electroretinography and optical coherence to-
mography [10]. Long-term vigabatrin therapy can lead to 
permanent concentric narrowing of the visual field. On the 
other hand, exposure to this medication for less than nine 
months is not a significant risk factor for visual impair-
ment, especially in children who started therapy after their 
first year of life [36, 37]. In some children, difficulties in 
visual functioning are not related to the use of vigabatrin, 
as they were present before the medication was adminis-
tered [10]. Most researchers agree that the results depend 
on the medication dosage, the therapy duration, and the 
presence of additional ophthalmological conditions [36, 
37]. Unlike valproate, adrenocorticotropic hormone and 
prednisone do not have a negative impact on visual func-
tions [2]. Alternative forms of therapy include medica-
tions such as topiramate, zonisamide, and clonazepam, 
as well as the implementation of a ketogenic diet under 
strict professional supervision. Studies have shown that 
these medications successfully control seizures in indi-
vidual cases. However, there is no evidence that they are 
more effective than primary therapy, making them only a 
potential supplementary option [2].

IMPLICATIONS FOR EARLY INTERVENTION

When considering the role of vision in brain development, 
particularly the importance of early visual experience, the 
right of children with WS to be included in early interven-
tion programs focused on vision and visual functioning is 
indisputable. In children with infantile spasms, assessing 
visual functioning alongside an ophthalmological exami-
nation is essential to form a comprehensive visual profile 
and select a treatment to improve functional vision [18]. 
Direct functioning assessment in children with CVI and 
multiple disabilities is very challenging since there is often 
no appropriate way for the examiner to cooperate with 

them. Therefore, researchers worldwide have developed 
various assessment methods, including both quantitative 
and qualitative measures [38]. The principle that various 
child characteristics require multiple methods, i.e., thor-
ough assessment, plays a key role in the comprehensive 
diagnosis and selection of rehabilitation programs for chil-
dren with CVI [39]. We can gain insight into the child’s 
functional vision and visual functioning by observing the 
child in various situations, collecting data from family 
members about the specifics of visual behavior, and di-
rectly assessing visual abilities [11]. This is particularly 
significant at an early age, especially in the presence of 
risk factors that may lead to difficulties in visual attention, 
processing, and understanding what is observed. The as-
sessment of unique behavioral characteristics in children 
with CVI, timely inclusion in vision (re)habilitation, and 
monitoring the impact of epilepsy and medication therapy 
on visual functioning, using different protocols, allows 
for the observation of the child’s progress over time [40]. 
According to data from 2020, 1.4 million people in Serbia 
had some form of visual impairment, of which 116,000 
face serious consequences in visual functioning [41]. Given 
that there is no official registry for CVI and that priority in 
treatment is given to the primary condition, it can be as-
sumed that the number of people who need support in the 
area of visual functioning is significantly higher. Although 
consensus on terminology, diagnostic methods, monitor-
ing, and rehabilitation has not yet been reached, when 
CVI is confirmed through multiple assessment methods, 
various types of adaptations in everyday conditions and 
visual training can improve the child’s visual functioning 
[38]. The relation between visual functioning and cogni-
tive abilities strongly indicates the importance of vision 
rehabilitation [13], and the unique characteristics allow 
for creating individualized intervention guidelines, which 
include environment modifications and counseling for par-
ents. Along with vision rehabilitation based on the assess-
ment of vision and visual functioning, an individualized 
approach can contribute to creating conditions for achiev-
ing optimal development levels in children with WS [4]. 
Considering that there is often a white-matter reduction in 
these children, the consequences on cognitive functioning 
can be diametrically different [6, 9], leading to a significant 
number of uncertainties related to the planning, course, 
and outcomes of treatment.

CONCLUSION

The diversity of factors that influence the functioning char-
acteristics of individuals with WS (epidemiology, location 
of damage, frequency of infantile spasms, age of onset, etc.) 
makes this population highly heterogeneous, presenting 
specialists with complex tasks related to the assessment of 
functioning, treatment planning, and predicting treatment 
outcomes. The pathological impact of this type of epilepsy 
on the optic radiation and/or visual cortex areas, visual 
functions, and visual functioning clearly emphasizes the 
importance of controlling the spasms. Timely detection of 
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sometimes subtle behavioral changes in a child and inclu-
sion in diagnostic procedures to detect central nervous 
system damage, specifically WS, can mitigate its impact on 
visual functions and visual functioning. If CVI is identified 
in children with WS, environmental adaptation should 
be implemented in accordance with the degree of visual 
difficulties. The results of intervention-oriented transdisci-
plinary assessment form the basis for creating a treatment 
plan. Future research should aim to develop standardized 
assessment protocols for CVI specifically adapted to the 
needs of children with infantile spasms.
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САЖЕТАК
Церебрално оштећење вида најчешћи је узрок оштећења 
вида код деце у развијеним и земљама у развоју, што га по-
следњих неколико деценија чини актуелном истраживачком 
темом у оквиру дисциплина које се баве функционалним 
статусом неуроризичне деце. Мултифакторска условљеност 
Вестовог синдрома и варијабилност стања визуелних функ-
ција и визуелног функционисања отежавају благовремену 
дијагностику ове врсте оштећења вида. Атипичан начин 
праћења стимулуса, успостављања и одржавања визуелног 
контакта, као и задржавање визуелне пажње, први су пока-
затељи одступања у домену визуелног понашања, који могу 
да укажу на постојање неуроризика. Промене у визуелном 
понашању могу да се манифестују кроз промену квалитета 
или изостанак визуелне респонзивности, дефиците у разли-
читим видним функцијама и окуломоторици, што се повезује 

са измењеним налазом визуелних евоцираних потенцијала. 
Кортикално посредоване видне функције – оштрина вида, 
видно поље, осетљивост на контраст и окуломоторика код 
деце са инфантилним спазмима и Вестовим синдромом тако-
ђе су у ризику. Осим базичних видних функција, значајно су 
угрожене визуоперцептивне и визуомоторичке способности, 
што се манифестује у свакодневном понашању и утиче на 
мотивацију за гледање. Степен и манифестације церебралног 
оштећења вида код деце са инфантилним спазмима зависе 
од бројних фактора. Мултидисциплинарни дијагностички 
поступци којима се може установити да ли је церебрално 
оштећење вида последица генетских фактора, Вестовог син-
дрома или других неуролошких стања, од великог су значаја 
за креирање плана и предвиђање исхода третмана. 
Кључне речи: оштећење вида; епилепсија; функционални 
вид
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SUMMARY
The paper analyzes the results of studies that have explored the causes and prevention of risky sexual 
behavior in individuals with developmental disabilities.
The importance of the chosen topic lies in the fact that sexuality is one of the fundamental dimensions 
of human existence, which is influenced by biological, psychological, socio-economic, cultural, ethical, 
religious, and other factors.
Recent studies suggest that risky sexual behavior, including unprotected and unsafe sexual relationships, 
result from a lack of appropriate prevention and education programs, limited access to healthcare infor-
mation, misunderstanding of instructions and safety warnings, difficulty communicating with healthcare 
professionals, inadequate societal care, and a lack of self-esteem.
The authors of the studies analyzed recommend that the content of preventive programs be adapted to 
individuals with developmental disabilities, in order to develop appropriate attitudes toward sexuality 
and a sense of responsibility for one’s own health and the health of a partner. Providing informational 
brochures and guidelines on sexual health and the consequences of risky sexual behavior tailored to 
the reading abilities of people with developmental disabilities would improve accessibility and increase 
the quality of healthcare services.
Involving parents in empowerment programs and providing timely information about their children’s 
sexuality and sexual health, as well as encouraging children with developmental disabilities to participate 
in conversations with parents about these sensitive topics, can have a positive impact on preventing 
risky forms of sexual behavior.
Keywords: developmental difficulties and disorders; sexuality and risks; information about sexuality
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INTRODUCTION

As a topic significant for their overall function-
ing, the sexual life of people with developmen-
tal disabilities has been at the margins of re-
searchers’ interest [1, 2, 3]. The sensitive nature 
of this topic and methodological barriers have 
also contributed to neglecting this research 
field. A significant number of studies focus 
on appropriate sexual behavior, with special 
emphasis on children with autism spectrum 
disorder and intellectual disability [4]. Risky 
sexual behavior is considered a significant fac-
tor affecting reproductive and overall health in 
young people. It is the cause of teenage preg-
nancies, sexually transmitted infections, sexual 
victimization, and other adverse health effects 
[5, 6].

Various factors can influence the occurrence 
of risky sexual behavior. They can be divided 
into environmental and personal factors, but 
are always interrelated. The most important en-
vironmental factors include, but are not limited 
to, the availability of psychoactive substances, 
poor financial situation, unemployment, inade-
quate connection with the community, a family 
history of problematic behaviors (e.g., alcohol 
and substance abuse, domestic violence and 
abuse), problematic behavior of peers the per-
son interacts with, social isolation, and school 
failure [6, 7]. Personality traits are closely 

related to substance abuse and, thus, low self-
esteem, emotional problems, and developmen-
tal disabilities belong to the group of factors 
associated with engaging in risky sexual rela-
tions. The likelihood of risky sexual behavior 
is much greater when multiple risk factors are 
present simultaneously, such as low self-esteem, 
developmental disability, associating with peers 
who exhibit problematic behaviors, substance 
abuse, etc. [7].

Young people with developmental disabili-
ties are characterized by significant variability, 
and regardless of this, they are at greater risk of 
engaging in behaviors that may further endan-
ger their health [8]. Social psychological fac-
tors, namely identity, affect and coping style, 
are inextricably entwined with sexual behavior 
and, thus, sexual health outcomes [9]. When 
they begin exploring their sexuality, people 
with developmental disabilities face numer-
ous challenges in accessing information and 
support. Usually, what is “accessible” to them 
is a set of “rules” that emphasize gender norms, 
focus on heterosexuality, and convey the mes-
sage that sex and sexual relations are something 
to be afraid of [10].

The paper analyzes the results of studies 
that have investigated risky sexual behavior 
and the prevention of risky sexual behavior 
in individuals with developmental disabili-
ties. The Consortium of Serbian Libraries for 
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Coordinated Acquisition (KoBSON) and Google Scholar’s 
Advanced Search tool were used to search and review the 
research. The search was conducted using the following 
terms in Serbian and English: sexual behavior, risky sexual 
behavior, prevention of risky sexual behavior, and indi-
viduals with developmental disabilities.

Considering the heterogeneity of the population with 
developmental disabilities, 30 papers published in the last 
five years and available in full text were selected and ana-
lyzed. In order to gain a more comprehensive understand-
ing of the selected topic, the results of studies published 
before 2020 were also included in the analysis.

RISKY SEXUAL BEHAVIOR OF PEOPLE WITH 
DEVELOPMENTAL DISABILITIES 

The lack or inaccessibility of information about sexuality, 
difficulties in accessing reproductive and sexual health in-
stitutions, as well as myths and prejudices, significantly in-
fluence the formation of beliefs that developmental disabil-
ities negatively affect the sexual and reproductive lives of 
people with these disabilities [11, 12]. A significant number 
of individuals with developmental disabilities are sexually 
active [13, 14]. At the same time, a large percentage of 
these individuals are exposed to various risks, such as sexu-
ally transmitted diseases, unintended pregnancies, sexual 
violence, etc. [12, 15]. In addition to the lack of knowledge, 
information, and healthcare support, risky sexual behavior 
of people with developmental disabilities is predominantly 
determined by their psychosocial characteristics, lack of 
self-esteem, and low levels of social skills [16].

The study conducted by Touko et al. [15] states that 
people with developmental disabilities more often engage 
in unprotected and unsafe sexual relationships than typi-
cally developing participants, and are more exposed to 
sexually transmitted diseases. The research focused on 
premature sexual activity, awareness of protective mea-
sures, knowledge of sexually transmitted diseases, and hu-
man immunodeficiency virus (HIV). By comparing the 
sexual behavior of individuals with motor disabilities and 
typically developing young individuals 15–16 years of age, 
Maart and Jelsma [17] found no significant difference in 
the prevalence of various forms of risky behavior between 
these two groups. The sample of participants with motor 
disabilities included 91 students, a quarter of whom were 
sexually active. Some had engaged in sexual activities at a 
younger age, had multiple partners, and did not use pro-
tection. In addition, many believed that there was no risk 
of getting HIV through sexual activity and, thus, felt no 
need to protect themselves or others, which indicates that, 
considering their overall health and level of independence, 
they are often at greater risk of contracting sexually trans-
mitted infections.

The incidence of different types of risky sexual behav-
ior and involvement in the system of services provided by 
centers dealing with the consequences of HIV were exam-
ined in a sample of young individuals with visual impair-
ment, hearing impairment, and motor disabilities [18]. 

The results show that almost half of the participants were 
sexually active, that they rarely used protection against 
unintended pregnancy and sexually transmitted diseases, 
that one-third of the participants had sexual relations with 
multiple partners at a younger age, and that the partici-
pants with hearing impairment used the services of HIV 
centers more often.

Risky sexual behavior of young people with visual im-
pairment is associated with the lack of appropriate preven-
tive and educational programs, as well as the inaccessibil-
ity or unavailability of healthcare institutions and services 
[19]. People with visual impairment report difficulties in 
accessing information and disparities in access to health 
screenings, but they believe that healthcare institutions 
do not play a primary role in providing information on 
these topics [20, 21, 22], which is consistent with the re-
sults of studies that have examined this topic in samples 
of young people without visual impairment [23, 24, 25]. 
The sexual experiences of young blind people and young 
people without visual impairment are similar; however, 
the fact that blind people have limited access to health 
information indicates that there is a need to provide them 
with information brochures and guidance on sexual health 
and behavior in a reading medium appropriate to their 
needs [26]. A Brazilian study that aimed to examine how 
blind individuals contact rehabilitation professionals, as 
well as their level of awareness and knowledge about sexu-
ality, reproductive and sexual health, and HIV and AIDS, 
determined that they lack knowledge about the transmis-
sion and prevention of sexually transmitted diseases, which 
is directly related to their limited education access [27]. 
This limitation may be associated with the professionals’ 
unpreparedness to confidentially and effectively address 
the needs of individuals with visual impairment and com-
munication barriers. Neglecting the rights of women with 
visual impairment regarding their sexual and reproductive 
healthcare is a significant finding of some studies, indicat-
ing that these women often do not know where to obtain 
information on sexuality-related topics [28]. Research on a 
sample of blind adults showed that physical attraction and 
the material status of partners played a secondary role for 
them during adolescence. Emotional maturity and qualities 
that are “not visible to the eye” but are crucial in life were 
the most significant [29].

Alongside risky sexual behavior, we can also discuss 
certain aspects of sexual abuse experienced by children 
and young people with visual impairment. Kvam [30] com-
pared the frequency of reporting sexual abuse between 
individuals with visual impairment 18–65 years of age 
who lost their vision before the age of 18, and a group 
without visual impairment. The results showed that the 
participants with visual impairment reported sexual abuse 
more frequently and that the consequences of the abuse 
were serious.

The position of individuals with visual impairment can 
often lead to prolonged suffering, failing to report sexual 
abuse, and engaging in risky behaviors. Their dependence 
on caregivers helps the perpetrator, who is often a close 
person, to have control over the victim. People with visual 

Risky sexual behavior of people with developmental disabilities and prevention 
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impairment may internalize negative societal attitudes, 
such as discrimination and stigmatization, leading them 
to lose self-esteem and blame themselves, which, together 
with the fear of abandonment (losing a “caregiver”), keeps 
them in abusive relationships [31].

For many years, the sexuality of people with intellectual 
disability was viewed as a societal issue, and eugenic goals 
focused on the need to protect society from their supposed 
deviance and promiscuity [32]. The studies on the sexual 
lives of individuals with intellectual disability are highly var-
ied and include the following findings: that they are sexually 
active; that most, especially women, lack sexual activity; 
they generally lack knowledge about the use and effects of 
contraceptives; that they are victims of sexual harassment 
more often than their peers without intellectual disability; 
that they have a higher prevalence of unintended pregnan-
cies, sexual abuse, and exploitation [33–36]. Interestingly, 
studies that found them to be sexually active also empha-
sized that emotional closeness with another person is of pri-
mary importance to them [36]. People with mental health 
problems are also a risk group, since they do not practice 
safe sex due to their limited knowledge about the use of 
contraceptives and financial difficulties [37].

PREVENTION OF RISKY SEXUAL BEHAVIOR 

Protecting the reproductive and sexual health of young 
people with developmental disabilities involves developing 
awareness of the potential consequences of risky behaviors. 
The content structure of prevention programs should aim 
to impact knowledge acquisition, healthy attitudes toward 
sexuality, and a sense of responsibility for their own health 
and the health of their partners [38]. Knowledge about the 
potential consequences of irresponsible behavior, unin-
tended pregnancies, and sexually transmitted infections 
is a prerequisite for taking responsibility and making the 
right decisions about engaging in sexual activities [39].

Relying on superficial information from peers or the 
media and not knowing the consequences of risky sexual 
behavior can cause serious problems for young people 
with developmental disabilities [40]. Although parents 
of children with developmental disabilities state that they 
lack information about sexual and reproductive health and 
do not know where to seek necessary guidance [14], it is 
essential to emphasize their important role in educating 
their children about sexuality and all its domains from the 
earliest age. Sexual and reproductive health education is 
considered a priority for young people with disabilities, 
as they still receive little or no formal sexual health edu-
cation [19, 39]. The joint responsibility of families and 
schools is to provide support in growing up, recognizing 
human values, and enabling children and young people to 
develop their potential to face various challenges, which 
can often lead to multiple adverse consequences. For ex-
ample, it has been found that blind adolescents consider 
informational and emotional support from the education 
system extremely important and that they expect teach-
ers to provide them with future-oriented information. 

In addition, special support is expected to be provided 
to both students and parents [41]. However, the sexual 
health of young people with disabilities remains a “blind 
spot” in health promotion. This claim is supported by the 
fact that research on this topic often focuses on priority 
interventions, which should be based on needs, specifically, 
the need for sexual health education. The role of special 
educators is often not recognized. However, they can be 
key partners, as they understand disability and possess 
specific skills that make them suitable to be involved in the 
various stages of intervention [42]. Conversations about 
the consequences of risky sexual behavior conducted by 
well-informed parents have a positive influence and reduce 
the percentage of young people who enter risky situations 
[43]. Parental support and interest in all aspects of their 
child’s development positively affect the timing of first 
sexual relationships and avoiding risky sexual behaviors. 
When parents avoid this topic, adolescents seek informa-
tion from unreliable sources or follow advice from peers, 
which sometimes, though unintentionally, encourages 
risky sexual behavior [5, 43].

Nowadays, social media provides easy access to infor-
mation on various topics. However, after the family, school 
is the most important factor in acquiring knowledge and 
developing attitudes about sexuality and safe sexual behav-
ior [40, 43]. Through different programs, the education 
system should warn young people about the consequences 
of engaging in risky sexual relations at an early age [44]. 
In collaboration with other professionals, teachers should 
create reliable and structured training programs on sexual 
and reproductive health, and implement them through 
panels, seminars, and workshops for children of different 
ages [25]. For example, Glumbić [45] recommends that 
sex education programs be highly individualized – that is, 
adapted to the specific needs of an individual with autism 
and their family; to respond appropriately, we must un-
derstand the function of a particular behavior; any activity 
we undertake should be consistent with the legal and cus-
tomary norms and cultural characteristics of a given com-
munity; additionally, any sex education program should 
be implemented within the broader context of learning 
social skills and socially acceptable behaviors. In contrast, 
the findings of Wazakili et al. [16] show that topics such 
as infidelity, promiscuity, alcohol use, sexual abuse, and 
risky sexual behavior are not discussed within the family 
environments of persons with physical disabilities 15–24 
years of age. The participants stated that most of them had 
participated in rehabilitation that focused on their physi-
cal disability, while the issues of sexuality and prevention 
measures against HIV were not addressed. The authors 
believe that rehabilitation professionals should make an 
effort to include sexual and reproductive health issues as 
part of their work with young people with disabilities [16]. 
The healthcare system should provide individuals with de-
velopmental disabilities with programs or forms of support 
on sexuality and the consequences of risky sexual behavior 
[14]. Stekić [46] determined that people with visual im-
pairment 20–40 years of age have insufficient knowledge 
about sexually transmitted diseases, which raises a relevant 
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question about how they can protect themselves and rec-
ognize disease symptoms. Whether sex education is nec-
essary for young people with developmental disabilities is 
no longer in question. The professionals are increasingly 
considering the education methods and contents to equip 
these young people with essential communication and de-
cision-making skills, as well as help them become assertive 
and learn to say “no” when needed [45, 47]. Neglecting the 
need for sex education and the lack of appropriate health-
care access can result from stigma regarding the charac-
teristics of sexuality (asexuality, hypersexuality) of young 
people with disabilities and not recognizing their needs, 
which violates their fundamental rights [45].

The National Program for the Preservation and 
Improvement of Sexual and Reproductive Health of 
Citizens of the Republic of Serbia ensures that sexual and 
reproductive healthcare is accessible to everyone, without 
distinction, and that their sexual and reproductive rights 
are respected. The same regulation emphasizes the sig-
nificance of programs aimed at enhancing the sexual and 
reproductive health of marginalized and socially deprived 
groups, both locally and nationally, highlighting collabora-
tion among healthcare institutions, local self-government 
units, and associations, along with including their repre-
sentatives [48]. Networking community resources and 
sharing information in the process of creating education-
al programs and providing support are crucial for people 
with developmental disabilities in fostering a responsible 
attitude toward themselves and others [49]. Community 
resource lists should be made available to people with 
developmental disabilities, their parents, caregivers, and 
teachers as they represent important factors in achieving 
their well-being [50].

CONCLUSION

Sexuality as an indispensable part of human identity has 
long been neglected when it comes to people with devel-
opmental disabilities. This was mainly due to numerous 
stereotypes and prejudices, such as that these people are 
not interested in romantic or love relationships, that they 
have no sexual urges, or that their sexual needs are deviant. 
Numerous factors that affect sexuality and risky behaviors 
in the typical population (biological, psychological, socio-
economic, cultural, ethical and religious) intertwine much 
more complexly in people with developmental disabilities. 
A considerable number of these individuals are still denied 
their rights to sexuality and to sexual, intimate and part-
ner relationships in various cultural environments. Based 
on studies conducted in countries that differ in cultural, 

ethical and religious influences on young people, it is hard 
to conclude their overall contribution to forming attitudes 
toward sexuality and finding strategies to meet their sexual 
needs without becoming victims of risky sexual behavior 
that could adversely affect their health and social accep-
tance. Studies comparing the sexual behavior of individuals 
with various developmental disabilities with that of ado-
lescents with typical development showed different results 
with regard to different types of risk behavior. Developing 
awareness of the potential consequences of risky sexual be-
havior and implementing measures to protect the sexual 
and reproductive health of people with developmental dis-
abilities is one of the most significant challenges of modern 
society. The implementation of such a serious task requires 
a general strategic framework and accompanying secondary 
legislation that sets the structural and functional standards 
for the education of all persons involved in the issue of 
sexual health of people with developmental disabilities. It 
is imperative to familiarize people with developmental dis-
abilities with the consequences of early sexual intercourse, 
the risks of unplanned pregnancy and the consequences of 
sexually transmitted diseases, as well as protection against 
abuse of the position of dependence on the help of others, 
usually close people. Sexual education and harmonization 
of educational approaches for individuals with various 
developmental disabilities, continuous work with parents 
and access and availability of information are key factors in 
the prevention of risky sexual behavior of individuals with 
developmental disabilities

 A comprehensive analysis of research focused on pat-
terns of risky sexual behavior among different categories 
of individuals with developmental disabilities, with respect 
for regional and cultural specificities and a comparative 
evaluation of preventive measures applied at national lev-
els, could significantly contribute to a deeper understand-
ing of this complex issue.
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САЖЕТАК
У раду су анализирани резултати студија које су се бавиле 
узроцима и превенцијом ризичног сексуалног понашања 
особа са сметњама у развоју. Значај изабране теме огледа се 
у чињеници да је сексуалност једна од темељних димензија 
људског постојања, на коју утичу биолошки, психолошки, 
социоекономски, културолошки, етички, религијски и други 
фактори. 
Резултати новијих студија указују на то да је улазак у сферу 
ризичног сексуалног понашања, односно у незаштићене 
и небезбедне сексуалне односе, последица недостатка 
одговарајућих превентивних и едукативних програма, 
ограниченог приступа информацијама о заштити здравља, 
неразумевања инструкција и безбедносних обавештења, 
отежане комуникације са запосленим особама у здравстве-
ним установама, недовољне бриге друштва и недостатка 
самопоштовања. 

Препоруке аутора анализираних студија су да садржај пре-
вентивних програма буде прилагођен особама са сметњама 
у развоју, да омогући формирање правилних ставова према 
сексуалности и осећаја одговорности за сопствено здра-
вље и здравље партнера. Обезбеђивање информативних 
брошура и упутстaва о сексуалном здрављу и последицама 
ризичног сексуалног понашања, који могу да задовоље чи-
талачке могућности особа са сметњама у развоју, олакшало 
би доступност и подигло квалитет здравствене заштите. 
Укључивање родитеља у програме оснаживања и право-
времено информисање о сексуалности и сексуалном здра-
вљу њихове деце, као и охрабривање деце са сметњама у 
развоју да учествују у разговорима са родитељима о овим 
осетљивим темама, могу позитивно утицати на смањење 
ризичних облика сексуалног понашања.
Кључне речи: сметње и поремећаји у развоју; сексуалност 
и ризици; информисаност о сексуалности

Ризично сексуално понашање особа са сметњама у развоју и превенција
Бранка Јаблан, Весна Вучинић, Дуња Стекић Ђинђић
Универзитет у Београду, Факултет за специјалну едукацију и рехабилитацију, Београд, Србија
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SUMMARY
Acute pericarditis arises from an inflammatory process affecting the pericardial tissue, leading to the 
subsequent formation of pericardial effusion as part of the body's inflammatory response. Cardiac tam-
ponade occurs when a significant volume of fluid accumulates within the pericardial cavity, resulting in 
increased intrapericardial pressure and impaired diastolic filling, ultimately obstructing blood flow into 
the heart. Notably, even a relatively small pericardial effusion can precipitate tamponade, depending 
on the rate of fluid accumulation and the compliance of the pericardium. Pericardiocentesis remains the 
preferred intervention for the emergent management of patients presenting with cardiac tamponade. 
This procedure is typically performed via a subxiphoid or apical approach, with the selection of the 
access site guided by the distribution of the effusion as visualized on imaging. The timely execution of 
pericardiocentesis during the acute phase of tamponade is of paramount importance; failure to perform 
the procedure promptly may result in cardiovascular collapse, cardiac arrest, and ultimately, a potentially 
fatal outcome.
Keywords: acute pericarditis; pericarial effusion; cardiac tamponade; pericardiocentesis

Received • Примљено:  
September 27, 2024

Accepted • Прихваћено:  
May 13, 2025

Online first: May 14, 2025

CURRENT TOPIC / АКТУЕЛНА ТЕМА

Acute pericarditis and cardiac tamponade – bridging 
the gap between diagnosis and management
Dejan Simeunović1,2, Stefan Juričić1, Nina Gatarić1, Marko Ristić1, Filip Simeunović2,  
Ivan Milinković1,2, Valerija Perić1, Ratko Lasica1,2, Arsen Ristić1,2

1University Clinical Center of Serbia, Clinic for Cardiology, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

DOI: https://doi.org/10.2298/SARH240927037S

UDC: 616.11-002

 INTRODUCTION

Pericardial diseases are most often categorized 
based on their duration and clinical course into 
three main types: acute (lasting less than six 
weeks), subacute, and chronic (lasting more 
than six months). These conditions are further 
classified into distinct syndromes according to 
their clinical presentation, which includes acute 
pericarditis, pericardial effusion, cardiac tam-
ponade, recurrent pericarditis, and constric-
tive pericarditis – either transient or chronic in 
nature [1]. In routine clinical practice, patients 
diagnosed with acute pericarditis, provided the 
condition does not progress to pericardial effu-
sion, generally exhibit a favourable prognosis. 
However, even a minimal accumulation of fluid 
within the pericardial space has the potential 
to induce cardiac tamponade, with clinical 
manifestations often occurring within hours 
of fluid build-up. These patients frequently 
present with symptoms and signs such as dys-
pnea, hypotension, tachycardia, jugular venous 
distention, diminished heart sounds, and para-
doxical pulse. Cardiac tamponade is regarded 
as a medical emergency that calls for immediate 
intervention, typically in the form of pericar-
diocentesis. Failure to address this condition 
promptly can result in severe complications, 
including cardiac arrest and, ultimately, a fatal 
outcome if left untreated [2].

ACUTE PERICARDITIS

The pericardium, often referred to as the heart 
sac, consists of two primary layers: the visceral 
pericardium, a serous membrane that is sepa-
rated by a small amount of fluid (ranging from 
15–50 mL) from the fibrous parietal pericar-
dium. In healthy individuals, the pericardium 
serves several critical functions, including the 
prevention of sudden and excessive expansion 
of the heart chambers during physical exertion 
or states of hypervolemia, which can impose 
a significant hemodynamic load on the heart 
due to the increased circulating blood volume. 
Under normal physiological conditions, the 
pressure within the pericardial space remains 
negative, which facilitates the smooth filling 
of the atria during systole. Moreover, the peri-
cardium plays a vital role in maintaining the 
heart’s anatomical position within the chest 
cavity, reducing friction between the heart and 
adjacent mediastinal structures, preventing the 
kinking or distortion of large blood vessels, and 
acting as a barrier to prevent the spread of in-
flammatory processes from the lungs or pleural 
space to the heart [1, 2].

Acute pericarditis represents the most 
prevalent pathological condition involving the 
pericardium, with its occurrence in the general 
population estimated to range from 0.2% to 
0.5%. Autopsies reveal its incidental presence in 
up to 1% of cases. The etiology of acute pericar-
ditis is multifactorial, with the most common 
cause being viral infections, especially those 
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caused by cardiotropic viruses such as Coxsackie, adeno-
viruses, and echoviruses. Additionally, the condition may 
arise from local or systemic autoimmune disorders, various 
metabolic disturbances, or, in more severe instances, from 
the infiltration of malignant cells into the pericardium [3, 
4]. Acute pericarditis can also occur less frequently follow-
ing chest radiotherapy, or as a result of fungal or parasitic 
infections, further emphasizing the broad spectrum of 
underlying causes for this condition [5–8].

The inflammatory process affecting the pericardial 
tissue induces severe pain due to the dense network of 
nerve endings derived from the phrenic nerve. This neural 
involvement also explains the characteristic radiation of 
pain to the trapezius muscle. Furthermore, any electro-
cardiographic changes, as well as potential rhythm distur-
bances and conduction abnormalities observed in acute 
pericarditis, stem from the inflammatory response in the 
myocardium, given that the pericardium itself is electri-
cally neutral [9, 10]. The inflammatory involvement of the 
myocardium may further contribute to transient arrhyth-
mias or alterations in cardiac conduction, necessitating 
close monitoring in affected patients.

Under normal physiological conditions, the pericar-
dium exhibits selective permeability to water and electro-
lytes, which are integral components of pericardial fluid. 
This fluid remains in a state of dynamic equilibrium with 
the circulating blood. However, inflammation disrupts 
this delicate balance, leading to the localized release of 
pro-inflammatory mediators that stimulate excessive fluid 
secretion from the visceral pericardium. Additionally, the 
inflammatory response results in the accumulation of large 
molecular substances that further draw fluid into the peri-
cardial space while simultaneously impairing its reabsorp-
tion, ultimately leading to the development of pericardial 
effusion [11, 12, 13]. The progressive accumulation of fluid 
may exert pressure on the heart chambers, potentially com-
promising hemodynamic stability.

The diagnosis of acute pericarditis necessitates the pres-
ence of at least two of the following clinical criteria: chest 
pain that worsens with deep inspiration, changes with body 
movement, and radiates to the trapezius muscle; ausculta-
tion of a pericardial friction rub; characteristic electrocar-
diographic changes, such as diffuse concave ST-segment 
elevation and PR-segment depression; low voltage in 
standard electrocardiogram leads (Figure 1); radiographic 
and echocardiographic evidence of pericardial effusion 
(Figure 2); and elevated inflammatory markers, particularly 
C-reactive protein [14, 15]. Early recognition and diagnosis 
are essential for timely intervention, to prevent potential 
complications associated with pericardial inflammation.

Accurate detection of clinical symptoms and signs that 
manifest during pericardial effusion or cardiac tampon-
ade can often provide crucial diagnostic insights into the 
underlying etiology. The presence of cardiac tamponade 
without a concomitant elevation in inflammatory markers 
is associated with up to a threefold higher probability of 
a malignant origin. Additionally, patients with recurrent 
pericarditis who experience acute episodes that do not re-
spond to nonsteroidal anti-inflammatory drugs (NSAIDs) 

exhibit a tenfold increased likelihood of pericardial effu-
sion of malignant etiology. Furthermore, in oncological 
patients, the etiology of pericardial effusion is up to 20 
times more likely to be malignant compared to individuals 
without a known malignancy, underscoring the need for 
thorough evaluation and appropriate management [16, 17].

The treatment of acute pericarditis of viral origin pri-
marily focuses on symptom relief, the prevention of com-
plications, and the management of the underlying cause. 
The initial approach includes the administration of an-
algesics and anti-inflammatory medications, which are 
gradually tapered as clinical symptoms improve. High-
dose NSAIDs remain the cornerstone of acute pericarditis 
therapy, with commonly prescribed regimens including 
ibuprofen (600–800 mg, three times daily), indomethacin 
(25–50 mg, three times daily), or aspirin (750–1000 mg, 
three times daily). Adequate hydration and gastropro-
tective agents, such as proton pump inhibitors, are often 
recommended alongside NSAID therapy to mitigate gas-
trointestinal side effects [18, 19].

In addition to NSAIDs, colchicine is administered for 
a minimum duration of three months at a dose of 0.5 mg 
twice daily, or a reduced dose of 0.25 mg twice daily for 
patients weighing less than 70 kg. In recurrent pericardi-
tis, Colchicine therapy may be extended to six months or 

Figure 1. Typical electrocardiographic findings in cardiac tamponade 
(low voltage in standard leads)

Figure 2. Radiography finding in pericardial effusion
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longer to reduce the risk of relapse. The use of cortico-
steroids is generally discouraged during the acute phase 
due to their potential to increase the risk of recurrence. 
However, in cases where patients fail to respond to NSAIDs 
and colchicine, corticosteroids (0.2–0.5 mg / kg / day of 
methylprednisolone) may be introduced with caution, with 
careful monitoring for potential complications such as op-
portunistic infections [20, 21].

Biologic therapy, particularly the interleukin-1 receptor 
antagonist anakinra (2 mg / kg / day up to 100 mg/day), 
is an emerging treatment option that has demonstrated 
efficacy in refractory or recurrent pericarditis. Ongoing 
clinical studies continue to evaluate its long-term benefits 
and safety profile. In patients with frequent and disabling 
relapses persisting for more than two years despite optimal 
medical therapy, surgical intervention in the form of peri-
cardiectomy is often considered as a definitive treatment 
to prevent further episodes [22–25].

CARDIAC TAMPONADE

Cardiac tamponade refers to the accumulation of a signifi-
cant volume of fluid within the pericardial cavity, resulting 
in hemodynamic compromise due to the obstruction of ve-
nous return and subsequent impairment of cardiac filling. 
This leads to reduced cardiac output and, if left untreated, 
can progress to cardiovascular collapse. The most common 

etiologies of cardiac tamponade include neoplastic and 
viral pericarditis, although it can also arise from intra-
pericardial hemorrhage due to trauma, malignancy, aortic 
dissection, post-myocardial infarction free wall rupture, or 
iatrogenic cardiac perforation during interventional proce-
dures such as catheter-based interventions or pacemaker 
lead placement [26].

In some cases, even a relatively small volume of peri-
cardial fluid (approximately 200 mL) can precipitate tam-
ponade if it accumulates acutely, as the pericardium has 
limited time to adapt to the increased intrapericardial 
pressure. In contrast, chronic fluid accumulation over an 
extended period may allow the pericardium to stretch and 
accommodate volumes of up to 2000 mL, depending on 
factors such as myocardial compliance, pericardial elastic-
ity, and intracardiac pressures. The classic “Beck’s triad” of 
hypotension, elevated jugular venous pressure, and muffled 
heart sounds is typically observed only in cases of severe, 
rapidly developing cardiac tamponade. When tamponade 
develops more gradually, the clinical presentation often 
mimics that of congestive heart failure, manifesting as 
dyspnea, orthopnea, hepatomegaly, and jugular venous 
distension. Notably, pulmonary auscultation in these pa-
tients typically reveals no evidence of congestion, distin-
guishing tamponade from primary pulmonary causes of 
heart failure [27].

The earliest echocardiographic indication of evolv-
ing cardiac tamponade is right atrial collapse, followed 

Simeunović D. et al.

Figure 3. Echocardiographic findings in threatening cardiac tamponade; “Swinging heart” sign, where the heart moves like a pen-
dulum within a massive pericardial effusion

Figure 4. Pericardiocentesis set (left figure); intercostal punction is performed along the upper edge of the lower rib not to harm the 
intercostal arteries (right figure)
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by right ventricular diastolic collapse, and in more severe 
cases, compression of the left atrium or left ventricle. In 
large pericardial effusions, the heart may appear to “swing” 
within the pericardial sac, a phenomenon referred to as 
the “swinging heart” or “floating heart” sign [14] (Figure 
3). Given its life-threatening nature, cardiac tamponade 
constitutes an absolute indication for emergent pericardial 
drainage, which can be performed via pericardiocentesis 
(Figure 4) or, in select cases, surgical pericardial window 
creation (pericardotomy). Pharmacological interventions 
are considered adjunctive and should not delay definitive 
drainage of the effusion. Patients with hypovolemia should 
receive continuous intravenous fluid resuscitation to main-
tain preload, while those with hypoxia or impending respi-
ratory failure should be promptly intubated and mechani-
cally ventilated in preparation for pericardiocentesis [28].

Following pericardiocentesis, it is imperative to con-
duct a comprehensive biochemical, bacteriological, and 
cytological analysis of the evacuated pericardial fluid in all 
patients presenting with pericardial effusion. This step is 
critical for identifying the underlying etiology and guiding 
further therapeutic management. In cases where malig-
nancy is suspected, additional diagnostic measures such 
as pericardial biopsy or advanced molecular testing may 
be warranted to confirm the diagnosis and tailor treatment 
strategies [26, 27, 28].

CONCLUSION

The overall prognosis for patients with acute pericarditis 
is generally favorable, particularly when the condition is 
promptly diagnosed and appropriately managed. Although 
acute pericarditis can occur at any age, it is more common-
ly observed in younger individuals and males. The clinical 
presentation varies, with most patients experiencing mild 
to moderate symptoms. However, in some cases, the initial 

symptoms can be severe, and a characteristic pericardial 
friction rub is frequently detected upon auscultation. The 
duration of the illness typically ranges from a few days to 
four weeks, but approximately 25% of patients may expe-
rience one or more recurrences. While some individuals 
may develop significant pericardial effusion, progression 
to cardiac tamponade remains uncommon.

Constrictive pericarditis, though rare, is a potential 
long-term complication often associated with recurrent 
episodes of the disease. This condition is characterized 
by pericardial thickening and fibrosis, leading to impaired 
diastolic filling of the heart. Given the severity of this com-
plication, urgent clinical evaluation by an experienced in-
vasive cardiologist is essential for optimal management. 
Echocardiography remains the gold standard for the rapid 
identification of acute cardiac tamponade, complement-
ed by clinical assessment, electrocardiographic findings, 
and radiographic imaging. In cases of hemodynamically 
significant tamponade, immediate pericardial drainage 
is required. Pericardiocentesis, typically performed via a 
subxiphoid or apical approach under echocardiographic 
or fluoroscopic guidance, is the preferred intervention for 
emergent relief of pericardial pressure. Delayed interven-
tion during the acute phase of cardiac tamponade may 
result in cardiovascular collapse, cardiac arrest, and poten-
tially a fatal outcome. Therefore, prompt recognition and 
timely management are critical in reducing morbidity and 
mortality associated with this life-threatening condition.
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САЖЕТАК
Акутни перикардитис настаје као последица запаљенског 
процеса у перикардном ткиву, а као одговор на инфламацију 
долази до развоја перикардног излива. Срчана тампонада 
представља накупљање значајне количине течности у пери-
кардном простору, што онемогућава адекватан прилив крви 
у срце. Акутно накупљање чак и мање количине течности у 
перикардном простору може довести до срчане тампона-
де. Перикардиоцентеза представља најчешће коришћени 

поступак за ургентно збрињавање болесника са срчаном 
тампонадом и обично се изводи субксифоидним или апи-
калним приступом, у зависности од дистрибуције излива. 
Правовремено извођење овог захвата током акутне фазе 
болести је од суштинског значаја, јер у супротном срчана 
тампонада може довести до срчаног застоја и тиме, потен-
цијално, до фаталног исхода.
Кључне речи: акутни перикардитис; перикардни излив; 
срчана тампонада; перикардиоцентеза
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315УПУТСТВО АУТОРИМА ЗА ПРИПРЕМУ РАДА 

Пре подношења рукописа Уредништву часопи-
са „Српски архив за целокупно лекарство“ (СА) 
сви аутори треба да прочитају Упутство за ауторе 
(Instructions for Authors), где ће пронаћи све потребне 
информације о писању и припреми рада у складу 
са стандардима часописа. Веома је важно да ауто-
ри припреме рад према датим пропозицијама, јер 
уколико рукопис не буде усклађен с овим захтевима, 
Уредништво ће одложити или одбити његово публи-
ковање. Радови објављени у СА се не хонораришу. 
За чланке који ће се објавити у СА, самом понудом 
рада Српском архиву сви аутори рада преносе своја 
ауторска права на издавача часописа – Српско ле-
карско друштво.

ОПШТА УПУТСТВА. СА објављује радове који до 
сада нису нигде објављени, у целости или делом, нити 
прихваћени за објављивање. СА објављује радове на 
енглеском и српском језику. Због боље доступности 
и веће цитираности препоручује се ауторима да ра-
дове свих облика предају на енглеском језику. У СА 
се објављују следеће категорије радова: уводници, 
оригинални радови, претходна и кратка саопштења, 
прикази болесника и случајева, видео-чланци, слике 
из клиничке медицине, прегледни радови, актуелне 
теме, радови за праксу, радови из историје медицине 
и језика медицине, медицинске етике, регулаторних 
стандарда у медицини, извештаји са конгреса и на-
учних скупова, лични ставови, наручени комента-
ри, писма уреднику, прикази књига, стручне вести, 
In memoriam и други прилози. Оригинални радови, 
претходна и кратка саопштења, прикази болесника и 
случајева, видео-чланци, слике из клиничке медицине, 
прегледни радови и актуелне теме, публикују се ис-
кључиво на енглеском језику, а остале врсте радова се 
могу публиковати и на српском језику само по одлуци 
Уредништва. Радови се увек достављају са сажетком 
на енглеском и српском језику (у склопу самог руко-
писа). Текст рада куцати у програму за обраду текста 
Word, фонтом Times New Roman и величином слова 
12 тачака (12 pt). Све четири маргине подесити на 25 
mm, величину странице на формат А4, а текст куцати с 
двоструким проредом, левим поравнањем и увлачењем 
сваког пасуса за 10 mm, без дељења речи (хифенације). 
Не користити табулаторе и узастопне празне карак-
тере (спејсове) ради поравнања текста, већ алатке за 
контролу поравнања на лењиру и Toolbars. За прелазак 
на нову страну документа не користити низ „ентера“, 
већ искључиво опцију Page Break. После сваког знака 
интерпункције ставити само један празан карактер. 
Ако се у тексту користе специјални знаци (симболи), 
користити фонт Symbol. Подаци о коришћеној лите-
ратури у тексту означавају се арапским бројевима у 
угластим заградама – нпр. [1, 2], и то редоследом којим 
се појављују у тексту. Странице нумерисати редом у 
доњем десном углу, почев од насловне стране.

При писању текста на енглеском језику треба се придр-
жавати језичког стандарда American English и користи-

ти кратке и јасне реченице. За називе лекова користити 
искључиво генеричка имена. Уређаји (апарати) се оз-
начавају фабричким називима, а име и место произ-
вођача треба навести у облим заградама. Уколико се 
у тексту користе ознаке које су спој слова и бројева, 
прецизно написати број који се јавља у суперскрипту 
или супскрипту (нпр. 99Tc, IL-6, О2, Б12, CD8). Уколико 
се нешто уобичајено пише курзивом (italic), тако се и 
наводи, нпр. гени (BRCA1).

Уколико је рад део магистарске тезе, односно докторс-
ке дисертације, или је урађен у оквиру научног проје-
кта, то треба посебно назначити у Напомени на крају 
текста. Такође, уколико је рад претходно саопштен на 
неком стручном састанку, навести званичан назив ску-
па, место и време одржавања, да ли је рад и како пуб-
ликован (нпр. исти или другачији наслов или сажетак).

КЛИНИЧКА ИСТРАЖИВАЊА. Клиничка истра-
живања се дефинишу као истраживања утицаја јед-
ног или више средстава или мера на исход здравља. 
Регистарски број истраживања се наводи у последњем 
реду сажетка.

ЕТИЧКА САГЛАСНОСТ. Рукописи о истраживањи-
ма на људима треба да садрже изјаву у виду писаног 
пристанка испитиваних особа у складу с Хелсиншком 
декларацијом и одобрење надлежног етичког одбора 
да се истраживање може извести и да је оно у складу с 
правним стандардима. Експериментална истраживања 
на хуманом материјалу и испитивања вршена на живо-
тињама треба да садрже изјаву етичког одбора устано-
ве и треба да су у сагласности с правним стандардима.

ИЗЈАВА О СУКОБУ ИНТЕРЕСА. Уз рукопис се при-
лаже потписана изјава у оквиру обрасца Submission 
Letter којом се аутори изјашњавају о сваком могућем 
сукобу интереса или његовом одсуству. За додатне 
информације о различитим врстама сукоба интере-
са посетити интернет-страницу Светског удружења 
уредника медицинских часописа (World Association of 
Medical Editors – WAME; http://www.wame.org) под на-
зивом „Политика изјаве о сукобу интереса“.

АУТОРСТВО. Све особе које су наведене као аутори 
рада треба да се квалификују за ауторство. Сваки ау-
тор треба да је учествовао довољно у раду на рукопису 
како би могао да преузме одговорност за целокупан 
текст и резултате изнесене у раду. Ауторство се засни-
ва само на: битном доприносу концепцији рада, до-
бијању резултата или анализи и тумачењу резултата; 
планирању рукописа или његовој критичкој ревизији 
од знатног интелектуалног значаја; завршном дотери-
вању верзије рукописа који се припрема за штампање.

Аутори треба да приложе опис доприноса појединачно 
за сваког коаутора у оквиру обрасца Submission Letter. 
Финансирање, сакупљање података или генерално 
надгледање истраживачке групе сами по себи не могу 



оправдати ауторство. Сви други који су допринели 
изради рада, а који нису аутори рукописа, требало 
би да буду наведени у Захвалници с описом њиховог 
доприноса раду, наравно, уз писани пристанак.

ПЛАГИЈАРИЗАМ. Од 1. јануара 2019. године сви ру-
кописи подвргавају се провери на плагијаризам/ау-
топлагијаризам преко SCIndeks Assistant – Cross Check 
(iThenticate). Радови код којих се докаже плагијаризам/
аутоплагијаризам биће одбијени, а аутори санкцио-
нисани.

НАСЛОВНА СТРАНА. На првој страници рукописа 
треба навести следеће: наслов рада без скраћеница; 
предлог кратког наслова рада, пуна имена и презимена 
аутора (без титула) индексирана бројевима; званичан 
назив установа у којима аутори раде, место и државу 
(редоследом који одговара индексираним бројевима 
аутора); на дну странице навести име и презиме, ад-
ресу за контакт, број телефона, факса и имејл адресу 
аутора задуженог за кореспонденцију.

САЖЕТАК. Уз оригинални рад, претходно и кратко 
саопштење, преглед литературе, приказ случаја (болес-
ника), рад из историје медицине, актуелну тему, рад 
за рубрику jезик медицине и рад за праксу, на другој 
по реду страници документа треба приложити саже-
так рада обима 100–250 речи. За оригиналне радове, 
претходно и кратко саопштење сажетак треба да има 
следећу структуру: Увод/Циљ рада, Методе рада, Ре-
зултати, Закључак; сваки од наведених сегмената пи-
сати као посебан пасус који почиње болдованом речи. 
Навести најважније резултате (нумеричке вредности) 
статистичке анализе и ниво значајности. Закључак не 
сме бити уопштен, већ мора бити директно повезан са 
резултатима рада. За приказе болесника сажетак тре-
ба да има следеће делове: Увод (у последњој реченици 
навести циљ), Приказ болесника, Закључак; сегменте 
такође писати као посебан пасус који почиње болдо-
ваном речи. За остале типове радова сажетак нема 
посебну структуру.

КЉУЧНЕ РЕЧИ. Испод Сажетка навести од три до 
шест кључних речи или израза. Не треба да се пона-
вљају речи из наслова, а кључне речи треба да буду 
релевантне или описне. У избору кључних речи ко-
ристити Medical Subject Headings – MeSH (https://www.
nlm.nih.gov/mesh/meshhome.html).

ПРЕВОД НА СРПСКИ ЈЕЗИК. На трећој по реду 
страници документа приложити наслов рада на срп-
ском језику, пуна имена и презимена аутора (без титу-
ла) индексирана бројевима, званичан назив установа 
у којима аутори раде, место и државу. На следећој – 
четвртој по реду – страници документа приложити 
сажетак (100–250 речи) с кључним речима (3–6), и то 
за радове у којима је обавезан сажетак на енглеском 
језику. Превод појмова из стране литературе треба да 
буде у духу српског језика. Све стране речи или син-

тагме за које постоји одговарајуће име у нашем језику 
заменити тим називом. Уколико је рад у целости на 
српском језику, потребно је превести називе прило-
га (табела, графикона, слика, схема) уколико их има, 
целокупни текст у њима и легенду на енглески језик.

СТРУКТУРА РАДА. Сви поднаслови се пишу великим 
масним словима (болд). Оригинални рад и претходно 
и кратко саопштење обавезно треба да имају следеће 
поднаслове: Увод (Циљ рада навести као последњи па-
сус Увода), Методе рада, Резултати, Дискусија, Закљу-
чак, Литература. Преглед литературе и актуелну тему 
чине: Увод, одговарајући поднаслови, Закључак, Ли-
тература. Првоименовани аутор прегледног рада мора 
да наведе бар пет аутоцитата (као аутор или коаутор) 
радова публикованих у часописима с рецензијом. Ко-
аутори, уколико их има, морају да наведу бар један 
аутоцитат радова такође публикованих у часописима с 
рецензијом. Приказ случаја или болесника чине: Увод 
(Циљ рада навести као последњи пасус Увода), Приказ 
болесника, Дискусија, Литература. Не треба користити 
имена болесника, иницијале, нити бројеве историја бо-
лести, нарочито у илустрацијама. Прикази болесника 
не смеју имати више од пет аутора.

Прилоге (табеле, графиконе, слике итд.) поставити на 
крај рукописа, а у самом телу текста јасно назначити 
место које се односи на дати прилог. Крајња позиција 
прилога биће одређена у току припреме рада за пуб-
ликовање. 

СКРАЋЕНИЦЕ. Користити само када је неопходно, 
и то за веома дугачке називе хемијских једињења, од-
носно називе који су као скраћенице већ препознатљи-
ви (стандардне скраћенице, као нпр. ДНК, сида, ХИВ, 
АТП). За сваку скраћеницу пун термин треба навести 
при првом навођењу у тексту, сем ако није стандардна 
јединица мере. Не користити скраћенице у наслову. 
Избегавати коришћење скраћеница у сажетку, али ако 
су неопходне, сваку скраћеницу објаснити при првом 
навођењу у тексту.

ДЕЦИМАЛНИ БРОЈЕВИ. У тексту рада на енглеском 
језику, у табелама, на графиконима и другим прило-
зима децималне бројеве писати са тачком (нпр. 12.5 
± 3.8), а у тексту на српском језику са зарезом (нпр. 
12,5 ± 3,8). Кад год је то могуће, број заокружити на 
једну децималу.

ЈЕДИНИЦЕ МЕРА. Дужину, висину, тежину и запре-
мину изражавати у метричким јединицама (метар – m, 
килограм (грам) – kg (g), литар – l) или њиховим дело-
вима. Температуру изражавати у степенима Целзијуса 
(°C), количину супстанце у молима (mol), а притисак 
крви у милиметрима живиног стуба (mm Hg). Све 
резултате хематолошких, клиничких и биохемијских 
мерења наводити у метричком систему према Међу-
народном систему јединица (SI).
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ОБИМ РАДОВА. Целокупни рукопис рада који чине 
– насловна страна, сажетак, текст рада, списак литера-
туре, сви прилози, односно потписи за њих и легенда 
(табеле, слике, графикони, схеме, цртежи), насловна 
страна и сажетак на српском језику – мора износити 
за оригинални рад, рад из историје медицине и пре-
глед литературе до 5000 речи, а за претходно и кратко 
саопштење, приказ болесника, актуелну тему, рад за 
праксу, едукативни чланак и рад за рубрику „Језик ме-
дицине“ до 3000 речи; радови за остале рубрике могу 
имати највише 1500 речи. 
Видео-радови могу трајати 5–7 минута и бити у форма-
ту avi, mp4(flv). У првом кадру филма мора се навести: 
у наднаслову Српски архив за целокупно лекарство, 
наслов рада, презимена и иницијали имена и средњег 
слова свих аутора рада (не филма), година израде.  
У другом кадру мора бити уснимљен текст рада у виду 
апстракта до 350 речи. У последњем кадру филма могу 
се навести имена техничког особља (режија, сниматељ, 
светло, тон, фотографија и сл.). Уз видео-радове дос-
тавити: посебно текст у виду апстракта (до 350 речи), 
једну фотографију као илустрацију приказа, изјаву 
потписану од свег техничког особља да се одричу ау-
торских права у корист аутора рада.

ПРИЛОЗИ РАДУ су табеле, слике (фотографије, цр-
тежи, схеме, графикони) и видео-прилози.

Свака табела треба да буде сама по себи лако разу-
мљива. Наслов треба откуцати изнад табеле, а обја-
шњења испод ње. Табеле се означавају арапским 
бројевима према редоследу навођења у тексту. Та-
беле цртати искључиво у програму Word, кроз мени 
Table–Insert–Table, уз дефинисање тачног броја колона 
и редова који ће чинити мрежу табеле. Десним кликом 
на мишу – помоћу опција Merge Cells и Split Cells – 
спајати, односно делити ћелије. Куцати фонтом Times 
New Roman, величином слова 12 pt, с једноструким 
проредом и без увлачења текста. Коришћене скраће-
нице у табели треба објаснити у легенди испод табе-
ле. Уколико је рукопис на српском језику, приложити 
називе табела и легенду на оба језика. Такође, у једну 
табелу, у оквиру исте ћелије, унети и текст на српском 
и текст на енглеском језику (никако не правити две 
табеле са два језика!).

Слике су сви облици графичких прилога и као „слике“ 
у СА се објављују фотографије, цртежи, схеме и графи-
кони. Слике означавају се арапским бројевима према 
редоследу навођења у тексту. Примају се искључиво 
дигиталне фотографије (црно-беле или у боји) резо-
луције најмање 300 dpi и формата записа tiff или jpg 
(мале, мутне и слике лошег квалитета неће се прихва-
тати за штампање!). Уколико аутори не поседују или 
нису у могућности да доставе дигиталне фотографије, 
онда оригиналне слике треба скенирати у резолуцији 
300 dpi и у оригиналној величини. Уколико је рад нео-
пходно илустровати са више слика, у раду ће их бити 
објављено неколико, а остале ће бити у е-верзији члан-

ка као PowerPoint презентација (свака слика мора бити 
нумерисана и имати легенду). 
Видео-прилози (илустрације рада) могу трајати 1–3 
минута и бити у формату avi, mp4(flv). Уз видео дос-
тавити посебно слику која би била илустрација видео-
приказа у е-издању и објављена у штампаном издању. 
Уколико је рукопис на српском језику, приложити на-
зиве слика и легенду на оба језика.

Слике се у свесци могу штампати у боји, али додатне 
трошкове штампе сносе аутори.

Графикони треба да буду урађени и достављени у про-
граму Excel, да би се виделе пратеће вредности распо-
ређене по ћелијама. Исте графиконе прекопирати и у 
Word-ов документ, где се графикони означавају арап-
ским бројевима према редоследу навођења у тексту. 
Сви подаци на графикону куцају се у фонту Times New 
Roman. Коришћене скраћенице на графикону треба 
објаснити у легенди испод графикона. У штампаној 
верзији чланка вероватније је да графикон неће бити 
штампан у боји, те је боље избегавати коришћење боја 
у графиконима, или их користити различитог интензи-
тета. Уколико је рукопис на српском језику, приложити 
називе графикона и легенду на оба језика.

Цртежи и схеме се достављају у jpg или tiff форма-
ту. Схеме се могу цртати и у програму CorelDraw или 
Adobe Illustrator (програми за рад са векторима, крива-
ма). Сви подаци на схеми куцају се у фонту Times New 
Roman, величина слова 10 pt. Коришћене скраћенице 
на схеми треба објаснити у легенди испод схеме. Уко-
лико је рукопис на српском језику, приложити називе 
схема и легенду на оба језика.

ЗАХВАЛНИЦА. Навести све сараднике који су допри-
нели стварању рада а не испуњавају мерила за аутор-
ство, као што су особе које обезбеђују техничку по-
моћ, помоћ у писању рада или руководе одељењем које 
обезбеђује општу подршку. Финансијска и материјална 
помоћ, у облику спонзорства, стипендија, поклона, 
опреме, лекова и друго, треба такође да буде наведена.

ЛИТЕРАТУРА. Списак референци је одговорност ау-
тора, а цитирани чланци треба да буду лако присту-
пачни читаоцима часописа. Стога уз сваку референцу 
обавезно треба навести DOI број чланка (јединствену 
ниску карактера која му је додељена) и PMID број уко-
лико је чланак индексиран у бази PubMed/MEDLINE.

Референце нумерисати редним арапским бројевима 
према редоследу навођења у тексту. Број референци 
не би требало да буде већи од 30, осим у прегледу ли-
тературе, у којем је дозвољено да их буде до 50, и у 
метаанализи, где их је дозвољено до 100. Број цити-
раних оригиналних радова мора бити најмање 80% 
од укупног броја референци, односно број цитира-
них књига, поглавља у књигама и прегледних чланака 
мањи од 20%. Уколико се домаће монографске публи-
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кације и чланци могу уврстити у референце, аутори 
су дужни да их цитирају. Већина цитираних научних 
чланака не би требало да буде старија од пет годи-
на. Није дозвољено цитирање апстраката. Уколико је 
битно коментарисати резултате који су публиковани 
само у виду апстракта, неопходно је то навести у самом 
тексту рада. Референце чланака који су прихваћени 
за штампу, али још нису објављени, треба означити 
са in press и приложити доказ о прихватању рада за 
објављивање.

Референце се цитирају према Ванкуверском стилу 
(униформисаним захтевима за рукописе који се пре-
дају биомедицинским часописима), који је успоставио 
Међународни комитет уредника медицинских часо-
писа (http://www.icmje.org), чији формат користе U.S. 
National Library of Medicine и базе научних публика-
ција. Примере навођења публикација (чланака, књига 
и других монографија, електронског, необјављеног и 
другог објављеног материјала) могу се пронаћи на ин-
тернет-страници https://www.nlm.nih.gov/bsd/uniform_
requirements.html. Приликом навођења литературе 
веома је важно придржавати се поменутог стандарда, 
јер је то један од најбитнијих фактора за индексирање 
приликом класификације научних часописа.

ПРОПРАТНО ПИСМО (SUBMISSION LETTER). Уз 
рукопис обавезно приложити образац који су потпи-
сали сви аутори, а који садржи: 1) изјаву да рад прет-
ходно није публикован и да није истовремено поднет 
за објављивање у неком другом часопису, 2) изјаву да 
су рукопис прочитали и одобрили сви аутори који ис-
пуњавају мерила ауторства, и 3) контакт податке свих 
аутора у раду (адресе, имејл адресе, телефоне итд.). 
Бланко образац треба преузети са интернет-странице 
часописа (http://www.srpskiarhiv.rs/en/submission-letter/
SubmissionLetterForm2023.pdf).

Такође је потребно доставити копије свих дозвола 
за: репродуковање претходно објављеног материјала, 
употребу илустрација и објављивање информација о 
познатим људима или именовање људи који су допри-
нели изради рада.

ЧЛАНАРИНА, ПРЕТПЛАТА И НАКНАДА ЗА ОБ-
РАДУ ЧЛАНКА. Да би рад био разматран за објављи-
вање у часопису Српски архив за целокупно лекарство, 
сви аутори који су лекари или стоматолози из Србије 
морају бити чланови Српског лекарског друштва (у 
складу са чланом 9. Статута Друштва) и измирити 
накнаду за обраду чланака (Article Processing Charge) 
у износу од 3000 динара. Аутори и коаутори из ино-
странства су у обавези да плате накнаду за обраду 
чланака (Article Processing Charge) у износу од 35 евра. 
Уплата у једној календарској години обухвата и све 

наредне, евентуалне чланке, послате на разматрање у 
тој години. Сви аутори који плате ову накнаду могу, 
уколико то желе, да примају штампано издање часо-
писа. Треба напоменути да ова уплата није гаранција 
да ће рад бити прихваћен и објављен у Српском архи-
ву за целокупно лекарство. Обавеза плаћања накнаде 
за обраду чланка не односи се на студенте основних 
студија и на претплатнике на часопис.

Установе (правна лица) не могу преко своје претплате 
да испуне овај услов аутора (физичког лица). Уз руко-
пис рада треба доставити копије уплатница за члана-
рину и претплату / накнаду за обраду чланка, као доказ 
о уплатама, уколико издавач нема евиденцију о томе. 
Часопис прихвата донације од спонзора који сносе део 
трошкова или трошкове у целини оних аутора који 
нису у могућности да измире накнаду за обраду чланка 
(у таквим случајевима потребно је часопису ставити 
на увид оправданост таквог спонзорства). 

СЛАЊЕ РУКОПИСА. Рукопис рада и сви прилози уз 
рад достављају сe искључиво електронски преко систе-
ма за пријављивање на интернет-страници часописа: 
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Before submitting their paper to the Editorial Office of 
the Serbian Archives of Medicine, authors should read 
the Instructions for Authors, where they will find all the 
necessary information on writing their manuscript in 
accordance with the journal’s standards. It is essential 
that authors prepare their manuscript according to 
established specifications, as failure to do so will result 
in paper being delayed or rejected. Serbian Archives 
of Medicine provides no fee for published articles. By 
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian 
Archives of Medicine grant and assign all copyrights to 
the publisher – the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine 
publishes papers that have not been, either in their entirety 
or partially, previously published, and that have not been 
accepted for publication elsewhere. Serbian Archives of 
Medicine publishes papers in English and Serbian. For better 
availability and citation, authors are encouraged to submit 
articles of all types in English. The journal publishes the fol-
lowing article types: editorials, original papers, preliminary 
and short communications, case reports, video-articles, 
images in clinical medicine, review articles, current top-
ics, articles for practitioners, history of medicine articles, 
language of medicine articles, medical ethics (clinical ethics, 
publication ethics) and regulatory standards in medicine, 
congress and scientific meeting reports, personal view 
articles, invited commentaries, letters to the editor, book 
reviews, professional news, In memoriam and other articles. 
Original papers, case reports, preliminary and short com-
munications, review articles, current topics, video-articles 
and images in clinical medicine are published in English 
only, while other article types may be published in Serbian 
if the Editorial Office reaches such decision.

The papers are always submitted with Summary in both 
English and Serbian, included in the manuscript file. The 
text of the manuscript should be typed in MS Word using 
the Times New Roman typeface, and font size 12 pt. The 
text should be prepared with margins set to 25 mm and 
onto A4 paper size, with double line spacing, aligned left 
and the initial lines of all paragraphs indented 10 mm, 
without hyphenation. Tabs and successive blank spaces are 
not to be used for text alignment; instead, ruler alignment 
control tool and Toolbars are suggested. In order to start a 
new page within the document, Page Break option should 
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols) 
are used in the text, use the Symbol font. References cited 
in the text are numbered with Arabic numerals within 
parenthesis (for example: [1, 2]), in order of appearance 
in the text. Pages are numbered consecutively in the right 
bottom corner, beginning from the title page.

When writing text in English, linguistic standard American 
English should be observed. Write short and clear sentences. 
Generic names should be exclusively used for the names of 
drugs. Devices (apparatuses, instruments) are termed by trade 
names, while their name and place of production should be 

indicated in the brackets. If a letter-number combination is 
used, the number should be precisely designated in superscript 
or subscript (i.e., 99Tc, IL-6, O2, B12, CD8). If something is 
commonly written in italics, such as genes (e.g. BRCA1), it 
should be written in this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a 
research project, that should be designated in a separate 
note at the end of the text. Also, if the article was previously 
presented at any scientific meeting, the name, venue and 
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed 
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions 
in order to evaluate the effects on health outcomes. The 
trial registration number should be included as the last 
line of the Summary.

ETHICAL АPPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’ 
written consent was obtained, according to the Declaration 
of Helsinki, the study has been approved by competent 
ethics committee, and conforms to the legal standards. 
Experimental studies with human material and animal 
studies should contain statement of the institutional ethics 
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript 
must be accompanied by a disclosure statement from all 
authors (contained within the Submission Letter) declaring 
any potential interest or stating that the authors have no 
conflict of interest. For additional information on different 
types of conflict of interest, please see World Association of 
Medical Editors (WAME, www.wame.org) policy statement 
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should 
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take 
responsibility for the whole article and results presented in 
the text. Authorship is based only on: crucial contribution 
to the article conception, obtaining of results or analysis 
and interpretation of results; design of manuscript or its 
critical review of significant intellectual value; final revision 
of the manuscript being prepared for publication.

The authors should enclose the description of contribution 
to the article of every co-author individually (within the 
Submission Letter). Funding, collection of data or general 
supervision of the research group alone cannot justify 
authorship. All other individuals having contributed to 
the preparation of the article should be mentioned in the 
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.

PLAGIARISM. Since January 1, 2019 all manuscripts have 
been submitted via SCIndeks Assistant to Cross Check 
(software iThenticate) for plagiarism and auto-plagiarism 



control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome 
to publish in Serbian Achieves of Medicine. 

TITLE PAGE. The first page of the manuscript (cover sheet) 
should include the following: title of the paper without any 
abbreviations; suggested running title; each author’s full 
names and family names (no titles), indexed by numbers; 
official name, place and country of the institution in which 
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and 
family name, address, phone and fax number, and e-mail 
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and 
short communication, review article, case report, article on 
history of medicine, current topic article, article for language 
of medicine and article for practitioners, the summary not 
exceeding 100–250 words should be typed on the second 
page of the manuscript. In original articles, the summary 
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should 
be typed in a separate paragraph using boldface. The most 
significant results (numerical values), statistical analysis 
and level of significance are to be included. The conclusion 
must not be generalized, it needs to point directly to the 
results of the study. In case reports, the summary should 
consist of the following: Introduction (final sentence is 
to state the objective), Case Outline (Outline of Cases), 
Conclusion. Each segment should be typed in a separate 
paragraph using boldface. In other types of papers, the 
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or 
phrases should be typed. The keywords need not repeat 
words in the title and should be relevant or descriptive. 
Medical Subject Headings – MeSH (https://www.nlm.nih.
gov/mesh/meshhome.html) are to be used for selection of 
the keywords.

TRANSLATION INTO SERBIAN. The third page of 
the manuscript should include: title of the paper in the 
Serbian language; each author’s full name and family name 
(no titles), indexed by numbers; official name, place and 
country of the institution in which authors work. On the 
fourth page of the manuscript the summary (100–250 
words) and keywords (3–6) should be typed, but this refers 
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be 
translated into comprehensible Serbian. All foreign words 
or syntagms that have a corresponding term in Serbian 
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of 
medicine, article for “Language of medicine,” etc.), captions 
and legends of all enclosures (tables, graphs, photographs, 
schemes) – if any – should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original 

articles and preliminary and short communications should 
have the following section headings: Introduction (objective 
is to be stated in the final paragraph of the Introduction), 
Methods, Results, Discussion, Conclusion, References. 
A review article and current topic include: Introduction, 
corresponding section headings, Conclusion, References. 
The firstly named author of a review article should cite 
at least five auto-citations (as the author or co-author of 
the paper) of papers published in peer-reviewed journals. 
Co-authors, if any, should cite at least one auto-citation of 
papers also published in peer-reviewed journals. А case 
report should consist of: Introduction (objective is to be 
stated in the final paragraph of the Introduction), Case 
Report, Discussion, References. No names of patients, 
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have 
more than five authors. Letters to the editor need to refer 
to papers published in the Serbian Archives of Medicine 
within previous six months; their form is to be comment, 
critique, or stating own experiences. Publication of articles 
unrelated to previously published papers will be permitted 
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be 
placed at the end of the manuscript, while in the body of 
the text a particular enclosure should only be mentioned 
and its preferred place indicated. The final arrangement 
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for 
very long names of chemical compounds, or as well-known 
abbreviations (standard abbreviations such as DNA, AIDS, 
HIV, ATP, etc.). Full meaning of each abbreviation should 
be indicated when it is first mentioned in the text unless 
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be 
avoided, but if they have to be used, each of them should 
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal 
point should be used in decimal numbers (e.g. 12.5 ± 3.8), 
while in Serbian papers a decimal comma should be used 
(e.g. 12,5 ± 3,8). Wherever applicable, a number should be 
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume 
should be expressed in metric units (meter – m, kilogram – 
kg, gram – g, liter – l) or subunits. Temperature should be in 
Celsius degrees (°C), quantity of substance in moles (mol), 
and blood pressure in millimeters of mercury column (mm 
Hg). All results of hematological, clinical and biochemical 
measurements should be expressed in the metric system 
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript 
– title page, summary, the whole text, list of references, all 
enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary 
in Serbian – must not exceed 5,000 words for original 
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articles, review articles and articles on history of medicine, 
and 3,000 words for case reports, preliminary and short 
communications, current topics, articles for practitioners, 
educational articles and articles for “Language of medicine”, 
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5–7 minutes and need to be 
submitted in the flv video format. The first shot of the 
video must contain the following: title of the journal in the 
heading (Serbian Archives of Medicine), title of the work, 
last names and initials of first and middle names of the 
paper’s authors (not those of the creators of the video), year 
of creation. The second shot must show summary of the 
paper, up to 350 words long. The final shot of the video may 
list technical staff (director, cameraman, lighting, sound, 
photography, etc.). Video-articles need to be submitted along 
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement 
signed by the technical staff renouncing copyrights in favor 
of the paper’s authors. To check the required number of 
words in the manuscript, please use the menu Tools-Word 
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs, 
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any 
explanatory information under the table. Tables should be 
numbered in Arabic numerals in order of citation in the 
text. Use MS Word, the menu Table-Insert-Table, inserting 
the adequate number of rows and columns. By the right 
click of the mouse, use the options Merge Cells and Split 
Cells. Use Times New Roman, font size 12 pt, with single 
line spacing and no indent to draw tables. Abbreviations 
used in tables should be explained in the legend below 
each respective table.

If the manuscript is entirely in the Serbian language, tables 
and corresponding legend should be both in Serbian and 
English. Also, the table cells should contain text in both 
languages (do not create two separate tables with a single 
language!).

FIGURES. Figures are all types of visual enclosures, and 
photographs, schemes, sketches and graphs are published as 
‘figures’ in the Serbian Archives of Medicine. Figures should 
be numbered in Arabic numerals in order of citation in the 
text. Only original digital photographs (black-and-white 
or color), of minimum 300 dpi, and jpg or tiff format, are 
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not 
possess or are not able to provide digital photographs, 
then the original photos should be scanned in 300 dpi, 
and saved in original size. If a paper needs to be illustrated 
with a considerable number of figures, several figures will 
be published within the paper, and the rest will be avail-
able in the electronic version of the paper as a PowerPoint 

presentation (every figure needs to be numbered and be 
accompanied by legend). Video-enclosures (illustrations 
of a paper) can last 1–3 minutes and are submitted in the 
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a 
placeholder in the electronic version of the paper, and as 
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in 
Serbian and English.

Photographs may be printed and published in color, but 
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to 
see the respective values distributed in the cells. The same 
graphs should be copied and pasted to the Word docu-
ment, numbered in Arabic numerals by order of citation 
in the text. The text in the graphs should be typed in Times 
New Roman. Abbreviations used in graphs should be ex-
plained in the legend below the respective graph. In the 
printed versions of papers, graphs are generally published 
in black-and-white; therefore, it is suggested to avoid the 
use of colors in graphs, or to utilize colors of significant 
difference in brightness. 

If the manuscript is entirely in the Serbian language, graphs 
and corresponding legend should be both in Serbian and 
English.

SCHEMES (SKETCHES). Schemes and sketches are to be 
submitted in jpg or tiff format. Schemes should be drawn in 
CorelDraw or Adobe Illustrator (programs for drawing vectors, 
curves, etc.). The text in the schemes should be typed in Times 
New Roman, font size 10 pt. Abbreviations used in schemes 
should be explained in the legend below the respective scheme. 
If the manuscript is entirely in the Serbian language, schemes 
and corresponding legend should be both in Serbian and 
English.

ACKNOWLEDGMENT. List all those individuals having 
contributed to preparation of the article but having not met 
the criteria of authorship, such as individuals providing 
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial 
aid and all other support in the form of sponsorship, grants, 
donations of equipment and medications, etc., should be 
mentioned too.

REFERENCES. The reference list is the responsibility of 
the authors. Cited articles should be readily accessible to 
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article 
is indexed for MEDLINE/PubMed) should be typed. 
References should be numbered in Arabic numerals in 
order of citation in the text. The overall number of refer-
ences should not exceed 30, except in review articles, where 
maximum of 50 is acceptable, and in meta-analysis, where 
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up to 100 references are allowed. The number of citations 
of original articles must be at least 80% of the total number 
of references, and the number of citations of books, chap-
ters and literature reviews less than 20%. If monographs 
and articles written by Serbian authors could be included 
in the reference list, the authors are obliged to cite them. 
The majority of the cited articles should not be older than 
five years. Use of abstracts as references is not allowed. 
If it is important to comment on results published solely 
in the form of an abstract, it is necessary to do so within 
the text of the article. The references of articles accepted 
for publication should be designated as in press with the 
enclosed proof of approval for publication.

The references are cited according to the Vancouver style 
(Uniformed Requirements for Manuscripts Submitted to 
Biomedical Journals), rules and formats established by 
the International Committee of Medical Journal Editors 
(http://www.icmje.org), used by the U.S. National Library of 
Medicine and scientific publications databases. Examples 
of citing publications (journal articles, books and other 
monographs, electronic, unpublished and other published 
material) can be found on the web site https://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references, 
the defined standards should be strictly followed, because 
it is one of the essential factors of indexing for classification 
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by 
all authors and includes the following: 1) statement that 
the paper has never been published and concurrently 
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by 
all authors who have met the criteria of authorship; and 3) 
contact information of all authors of the article (address, 
email, telephone number, etc.). Blank Submission Letter 
form can be downloaded from the journal’s web site (http://
www.srpskiarhiv.rs/en/submission-letter/SubmissionLet-
terForm2023.pdf).

Additionally, the authors should submit the following copies 
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on 
known people or disclosure of the names of people having 
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES. For 
an article to be considered for publishing in the Serbian 
Archives of Medicine, all its authors and co-authors residing 
in Serbia (if they are medical doctors or doctors of dental 
medicine) must be members of the Serbian Medical Society 
(in accordance with Article 9 of the Society's Bylaw) for the 
year in which the paper is being submitted, and all authors 
and co-authors are obliged to pay an article processing charge 
for the evaluation of the paper for publication. Domestic 
authors pay 3000 RSD, while international authors pay €35 
(4200 RSD if paid from within Serbia). An author who 
had already paid the fee can have more articles submitted 

for publishing consideration in the year the fee was paid. 
All domestic authors who pay this fee may, if they desire 
so, receive the printed version of the journal in the year 
when the fee is paid. Please note that the payment of this 
charge does not guarantee acceptance of the manuscript 
for publication and does not influence the outcome of the 
review procedure, in accordance with the Good Publication 
Practice. The journal accepts donations from sponsors to 
create a sum for payment reductions or waivers for authors 
unable to cover the article processing charge (a justification 
of the inability to pay should be provided in such cases). 
The requirement for paying the article processing charge 
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover 
this condition on behalf of the authors (natural persons). 
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript. 
Foreign authors are under no obligation to be members of 
the Serbian Medical Society. All the relevant information 
can be obtained via email address of the Editorial Office 
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide 
you through the process of entering your article details 
and uploading your files. All correspondence, including 
notification of Editorial Office, requests for revision and 
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via: 
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions 
will not be reviewed and will be returned to the authors 
for revision. Observing the instructions for preparation 
of papers for the Serbian Archives of Medicine will shorten 
the time of the entire process of publication and will have 
a positive effect on the quality and timely release of the 
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:
Serbian Archives of Medicine
Editorial Office
Kraljice Natalije 1
11000 Belgrade
Serbia
Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Website: www.srpskiarhiv.rs
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