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Far-echoing Voice - Documenting the Consequences of the War in Ukraine
in Medical Journals

Jakov Mihanovié

1,2

tUniversity of Zadar, Department of Health Studies, Zadar, Croatia
27Zadar General Hospital, Department of Surgery, Zadar, Croatia

The Russian aggression against Ukraine began in
2014 with the Russian annexation of Crimea and
escalated into a full-scale invasion on February 24,
2022. The war taking place on the territory of Ukraine
is still raging mercilessly two and a half years after its
beginning. According to the estimation of the Office
of the United Nations High Commissioner for Human
Rights, it has claimed over 30,000 Ukrainian civilian
casualties so far. There are no reliable data on
Ukrainian military losses, with the estimates varying
between 30 and 50 thousand lost lives.*® To better
understand the devastating and far-reaching
consequences of the current war in Europe, we have
to know that in the first 17 months of the war, almost
50,000 Ukrainians underwent amputations due to
injuries from land mines and other heavy artillery.
That is a scale only comparable to the number of
amputations during brutal World War 1. The
consequences of severe injuries will be permanently
suffered by over 200,000 Ukrainians who have been
injured so far, but also by their families and society in
general.

The experience of the Croatian War of
Independence makes us especially sensitive to the
suffering of the Ukrainian people. The best way for
scientists to fight the war is to continue their research
and produce scientific papers. To systematically and
objectively document war injuries and the
consequences of destruction is invaluable. In the early
1990s, Professor Matko Marusi¢ showed the suitable
model by founding the renowned Croatian Medical
Journal. He also educated many Croatian scientists
who published over 360 scientific articles in English
on the Croatian War of Independence, mostly in high-

rank international medical journals.®

Encouraged by the example mentioned above,
Professor Damir Sapunar, Head of the Translational
Research in Medicine PhD Program at the University
of Split, and Professor Livia Puljak, Head of the
Center for Evidence-Based Medicine and Healthcare
at the Catholic University of Croatia, decided to help
Ukrainian colleagues and scientists with what they
knew the best, which was teaching methodology and
writing scientific papers. Two altruistic Croatian
scientists visited Ukraine in March 2024, where they
held a series of lectures and workshops on planning
research and writing articles. The cooperation
continued even after their return to Croatia.
Professors Sapunar and Puljak consider assistance in
translating, editing, and publishing papers in English
on the suffering of the Ukrainian people to be a social
responsibility. To date, ten scientific papers have
been published within this noble project called
"Giving Voice".®

Zadar and its surroundings suffered great
destruction during the Croatian War of Independence,
and most of the wounded civilians and soldiers were
treated in Zadar General Hospital. The doctors who
participated in the treatment of complex injuries in
wounded civilians and soldiers also contributed
through the production of scientific papers, congress
abstracts, and reviews. The most comprehensive
report on the situation in the war-affected hospital in
Zadar was published by Professor Neven Skitareli¢ in
the Proceedings on the Croatian War of
Independence.”® There is still a lot of data in the
hospital archive available to enthusiastic young
doctors to discover. More research could produce
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papers describing surgical endeavors that older
surgeons anecdotally recount to residents.

Publishing the consequences of war destruction is
a social responsibility. Therefore, our duty as doctors
is to document the spectrum of war injuries and
treatment in the same way as continuing professional
medical education. The journal Medica Jadertina
supports the publication of peer-reviewed scientific
papers so that the truth reaches as broad as possible
an audience.
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Chronic pain and psychological well-being in soldiers wounded during Russo-
Ukrainian war: a retrospective study

Kronicna bol i psiholoska dobrobit u vojnika ranjenih tijekom rusko-ukrajinkog rata:
retrospektivna studija

Vasyl Horoshko®™?, lurii Kuchyn®?!, Kateryna Bielka®?, Damir Sapunar®?

Postgraduate department of surgery, anesthesiology and intensive medicine, Bogomolets national medical university,
National military medical clinical center ,,Main military clinical hospital“, Kyiv, Ukraine
2University of Split, School of medicine, Split, Croatia

Summary

Background: Chronic pain is highly prevalent among Ukrainian soldiers with gunshot and
mine-explosive injuries. Our study examines the impact of acute stress reaction (ASR) and post-
traumatic stress disorder (PTSD) on chronic pain development and its effect on soldiers' quality
of life post-treatment.

Methods: In this retrospective study, we analyzed data from 1,166 wounded soldiers
diagnosed with PTSD following ASR. We assessed pain intensity, anxiety/depression, quality of
life, and PTSD presence at hospital discharge, one and three months later.

Results: We identified significant predictors of chronic pain in wounded soldiers, emphasizing
the role of psychological factors and the quality of life. High levels of anxiety and depression,
PTSD symptoms, and low quality of life scores were strongly associated with chronic pain, even
after adjusting for injury type and initial pain intensity. The presence of an ASR, high Hospital
Anxiety and Depression Scale scores (HADS), and low scores on the Chaban Quality of Life
Questionnaire (CQLS) were identified as predictors of chronic pain, with a notably high risk
(95.6%) for patients meeting these criteria. Our findings suggest a significant association between
the risk of chronic pain and ASR, with quality of life scores at discharge, one month, and three
months post-treatment, indicating a high predictive accuracy. Moreover, ineffective pain
treatment correlated with ineffective PTSD treatment.

Conclusion: Soldiers' diminished psychological well-being post-gunshot and mine-explosive
injuries significantly increase chronic pain risk. Addressing anxiety, depression, and PTSD
symptoms, alongside improving quality of life, could reduce the likelihood of chronic pain and
other negative health outcomes in soldiers with combat injuries.

Keywords: Ukraine; War-Related Injuries; Chronic Pain; Acute Stress Reaction; Post-
Traumatic Stress Disorder

Sazetak

Pozadina: Kroni¢na bol vrlo je ¢esta medu ukrajinskim vojnicima s prostrijelnim i minsko-
eksplozivnim ozljedama. Nasa studija ispituje utjecaj akutne stresne reakcije (ASR) i
posttraumatskog stresnog poremecaja (PTSP) na razvoj kroni¢ne boli i njezin utjecaj na kvalitetu
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zivota vojnika nakon lijeCenja.

Metode: U ovoj retrospektivnoj studiji analizirali smo podatke 1.166 ranjenih vojnika kojima
je dijagnosticiran PTSP nakon ASR-a. Procijenili smo intenzitet boli, anksioznost/depresiju,
kvalitetu zivota i prisutnost PTSP-a pri otpustu iz bolnice, te mjesec i tri mjeseca kasnije.

Rezultati: Identificirali smo znaajne prediktore kroni¢ne boli u ranjenih vojnika,
naglasavajuc¢i ulogu psiholoskih ¢imbenika i kvalitete Zivota. Visoke razine anksioznosti i
depresije, simptomi PTSP-a i niske ocjene kvalitete Zivota bili su snazno povezani s kroni¢cnom
boli, ¢ak i nakon prilagodbe za tip ozljede i pocetni intenzitet boli. Prisutnost ASR-a, visoke
ocjene na Bolnickoj ljestvici anksioznosti i depresije (HADS) i niske ocjene na Chabanovom
upitniku kvalitete zivota (CQLS) identificirani su kao prediktori kroni¢ne boli, s posebno visokim
rizikom (95,6%) za bolesnike koji zadovoljavaju ove kriterije. Nasi rezultati ukazuju na znac¢ajnu
povezanost izmedu rizika od kroni¢ne boli i ASR-a, s ocjenama kvalitete Zivota pri otpustu,
mjesec i tri mjeseca nakon lijeCenja, §to potvrduje visoku prediktivnu toénost. Stoviie,
neucinkovito lijecenje boli korelira s neucinkovitim lijecenjem PTSP-a.

Zakljucak: Smanjena psiholoska dobrobit vojnika nakon prostrijelnih i minsko-eksplozivnih
ozljeda znacajno povecava rizik od kroni¢ne boli. Rjesavanje problema anksioznosti, depresije i
simptoma PTSP-a, uz poboljsanje kvalitete Zivota, moglo bi smanjiti vjerojatnost kroni¢ne boli i

drugih negativnih zdravstvenih ishoda u vojnika s ratnim ozljedama.

Kljuéne rijeci: Ukrajina; ratne ozljede; kroni¢na bol; akutna stresna reakcija; posttraumatski

stresni poremecaj
Background

Pain management on the battlefield has changed
markedly in recent times and has become an essential
component of treatment for the wounded in combat.*2
Most soldiers wounded on the battlefield experience
pain, and more of them require analgesics for pain
management than life-saving interventions.®> Kuchyn
et al. demonstrated that 70% of patients experience
chronic pain following gunshot wounds, which
impairs functionality and diminishes the quality of
life.

Mills et al. revealed the bidirectional relationship
between chronic pain and negative emotional states,
such as depression and anxiety, suggesting that
chronic pain can both cause and result from poor
mental health.® Furthermore, anxiety and fear related
to pain are associated with a higher likelihood of
developing chronic pain and experiencing poorer
recovery outcomes.® Fear-avoidance behaviors and a
lack of movement are also identified as independent
risk factors for developing chronic pain.®

Recently, Kuchyn et al. demonstrated that acute
stress reactions (ASR) increase the risk of developing
chronic pain.* ASR is characterized by a prompt and
diverse array of psychological and physiological
symptoms in response to severe stress. The impact of
this reaction varies in terms of the functional
capabilities of individuals exposed to high-stress
situations. While a person might recover swiftly, for
professions demanding high performance under
pressure, even a brief disruptions in functionality can
heighten risks for the individual, their colleagues, and

158

the overall mission.® After gunshot wounds, civilian
patients are diagnosed with ASR in 75% of cases.’
Additionally, evidence indicates that 56% of children
are diagnosed with ASR following gunshot wounds.’
Adler et al. reported that during combat-related
events, ASR was observed in 51.7% of cases.®

Considering that ASR can disrupt the operations
of a military unit, posing a risk to the combat team,®
the investigation of ASR among soldiers during the
war in Ukraine holds significant importance for the
future treatment of such conditions. This issue may
evolve into a broader concern with national
implications over time. Furthermore, symptoms of
ASR were strongly associated with a positive
screening result for post-traumatic stress disorder
(PTSD) in long-term treatment.®

Our studies on soldiers wounded during the war in
Ukraine show that high postoperative pain intensity is
associated with a higher risk of PTSD treatment
failure among patients with gunshot wounds.*
Among soldiers who sustained gunshot injuries
during combat, 82.1% of PTSD treatment cases are
complicated by chronic pain and treatment
resistance.'® Early pain treatment improves post-
injury outcomes, whereas inadequate treatment
contributes to higher rates of PTSD.!! This link is also
evident from data on the civilian population, where
82.5% of patients who endured a traumatic event
were diagnosed with PTSD.? This proves that prompt
and effective pain management enhances post-injury
recovery, whereas inadequate pain treatment leads to
elevated PTSD incidence.!

Our study aimed to analyze whether anxiety and
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depression symptoms, PTSD, and quality of life
affect the risk of chronic pain in soldiers with gunshot
and mine explosive injuries sustained during combat
tasks in the war in Ukraine. We hypothesized that
severe anxiety, depression, PTSD, and poor quality of
life would predict chronic pain in these injured
military personnel.

Methods
The setting and the participants

This retrospective study was conducted at the
National Military Medical Clinical Center "Main
Military Clinical Hospital" in Kyiv, Ukraine. It
analyzed medical records of soldiers wounded during
the Anti-Terrorist Operation/Operation of the United
Forces (ATO/OJF) in Eastern Ukraine from 2014 to
2021 (n=550) and the defense of Kyiv from February
24 to May 24, 2022, amid the full-scale Russian
invasion (n=616).

Inclusion criteria were soldiers with gunshot or
mine-explosive injuries, diagnosed with PTSD one
month post-discharge, which was preceded by a
diagnosis of ASR. Exclusion criteria were individuals
with an ASR diagnosis without subsequent PTSD,
those showing isolated symptoms of ASR/PTSD,
those with a history of craniocerebral trauma before
or during hostilities, and those enrolled in another
study.

Ethics

The study was approved by the Bioethical Expertise
and Ethics of Scientific Research Committee of the
O. Bogomolets National Medical University
(protocol #158 of May 23, 2022).

Procedures

After sustaining battlefield injuries, wounded soldiers
were initially evacuated to a field medical team,
which included at least one anaesthesiologist, one
surgeon, one nurse anesthetist, and one operating
room nurse strategically positioned near the front
lines. The team's responsibility was to stabilize the
patients' general condition before evacuating them to
a military mobile hospital and, subsequently, to a
military medical clinical center, a larger facility with
advanced treatment and diagnostic capabilities.
During the defense of Kyiv, all wounded soldiers
were evacuated to the National Military Medical
Clinical Center "Main Military Clinical Hospital" for
treatment. In contrast, only a portion of the wounded
soldiers from the Anti-Terrorist Operation/Operation

of the United Forces (ATO/OJF) received treatment
at this hospital. Following treatment completion,
injured soldiers underwent rehabilitation (Figure 1).

Anesthetic support for surgical operations was
provided through either general anesthesia or regional
anesthesia, with some patients receiving sedation
during regional anesthesia via a continuous infusion
of 1% propofol at a rate of 1-4 mg/kg/h. Fentanyl
solution (0.005%) was used for analgesia, with
dosages varying during induction and maintenance.
Regional anesthesia was conducted under ultrasound
guidance, injecting 20-30 ml of 0.5% bupivacaine
near the nerve roots. Postoperative analgesia included
paracetamol, nonsteroidal anti-inflammatory drugs,
opioids, and, if necessary, repeated peripheral
blockades or catheterization for prolonged regional
anesthesia using 0.25% bupivacaine solution (20-30
ml). Patients were evaluated by a psychiatrist at
admission, discharge, and 1 and 3 months post-
admission.

Injury during operation
v
Clinic near the front
v
Mobile military hospital
L 2
Military clinical center

v

Rehabilitation center

Figure 1 Roadmap of wounded Ukrainian military
soldiers' treatment
Slika 1. Shema protokola lijecenja ranjenih
ukrajinskih vojnika

Data collection

All study data were derived from the patients'
medical histories stored at the National Military
Medical Clinical Center "Main Military Clinical
Hospital" in Kyiv, Ukraine. The study's outcomes
were pain intensity, anxiety and depression scores,
and the quality of life of soldiers through
psychometric assessments conducted at four different
times, as depicted in Figure 2.

Prior to surgery, the anaesthetic risk was assessed
in all soldiers according to the American Society of
Anaesthesiologists (ASA) scale during admission to
all stages of treatment.

A Numerical Rating Scale (NRS) was utilized
upon admission and at 1 and 3 months post-discharge
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to assess pain intensity. Pain intensity categories on a
scale of 0 to 10 are 0 for no pain, 1-3 for mild pain, 4-
6 for moderate pain, and 7-10 for severe pain.*®

Assessment during hospitalization (T1):
* HAOS
. NTS
Discharge from hospital (T2):
+ CQLS
* NRS

v

Follow-up after 1 month (T3):
* M-PTSD
* CQLS
* NRS

v

Follow-up after 3 months (T4):
* M-PTSD
* CQLS
* NRS

Figure 2 Assessment points. Abbreviations: HADS -
Hospital Anxiety and Depression Scale; NRS —
Numerical Rating Scale; M-PTSD - Mississippi
Scale for Combat-Related Post-traumatic Stress

Disorder; CQLS - Chaban Quality of Life
Questionnaire

Slika 2. Vremenske tocke mjerenja. Kratice: HADS -

Bolnicka skala anksioznosti i depresije; NRS —
Numericka ocjenska skala; M-PTSD - Mississippi

skala za posttraumatski stresni poremecaj povezan s
borbenim djelovanjima; CQLS - Chaban upitnik

kvalitete Zivota

A psychiatrist made the diagnosis of Acute Stress
Reaction (ASR) upon the admission of wounded
soldiers to a military mobile hospital, based on
clinical symptoms.

The Hospital Anxiety and Depression Scale
(HADS) was used to quantify anxiety and depression,
key components of the psycho-emotional state during
an ASR.Y The HADS, a validated instrument
(0=0.94), comprises of 14 items divided into two
subscales for anxiety (odd-numbered items) and
depression (even-numbered items), with each item
scored from 0 to 3. Scores range from 0 to 21 for each
subscale, where higher scores indicate more severe
symptoms.®

Post-Traumatic Stress Disorder (PTSD) was
diagnosed by a psychiatrist one month following
release from hospital and confirmed after 3 and 6
months, following standard procedures. To
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objectively assess PTSD severity, the Mississippi
Scale for Combat-Related Post-traumatic Stress
Disorder (M-PTSD), a 35-item screening tool for
combat-related PTSD, was used.’** M-PTSD
demonstrates high internal consistency (o =.92), and
its sensitivity (68% to 81%) and specificity (61% to
70%) render it a valuable screening tool for combat-
related PTSD.!" Scores range from 58-94, indicating
good adaptability; 95-112, suggesting the presence of
mental disorders; and 113-148, indicating PTSD.
The Chaban Quality of Life Questionnaire
(CQLS)*® was used to assess soldiers' quality of life
at hospital discharge and 1 and 3 months post-
discharge. This self-administered questionnaire
consistsed of 10 items, each rated on an 11-point scale
from 0 (not at all satisfied) to 10 (extremely satisfied),
leading to a total score range from 0 to 100 points.
The scoring criteria range from very low to very high
quality of life, with the questionnaire demonstrating
high internal consistency, reliability, and validity.®

Statistical analysis

The sample size calculation was performed using
G*Power v.3.1.9.6 (19), while subsequent analyses
were conducted using the EZR v.1.35 package, which
is based on R statistical software version 3.4.3 (R
Foundation for Statistical Computing, Vienna,
Austria) (20). The distribution of data was assessed
for normality using the Kolmogorov-Smirnov tests.
Group comparisons were made using the Mann-
Whitney U test. To explore the association between
the risk of chronic pain (NRS > 0 after 3 months) and
observed outcomes, both univariate and multivariate
logistic regression models were utilized. These
models were also applied to examine the relationship
between the risk of not achieving the desired
treatment effect and factor characteristics. The quality
of these models was evaluated by the area under the
ROC curve (AUC), and the 95% confidence interval
(CI) for this measure was calculated.?* The odds ratio
(OR) and its 95% CI were determined using a direct
selection method at an alpha level of 5% to quantify
the impact of factor characteristics. The significance
level was set at 0.05.

Results

A total of 2,000 medical records were initially pre-
screened for compliance with the study's inclusion
criteria. Of these, 1,166 records met the inclusion
criteria. The remaining 834 records were excluded
during the pre-screening process due to failure to
meet the inclusion criteria or the presence of
exclusion criteria, as illustrated in Figure 3.
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Analysis of medical records
(n=2000)

Excluded from the
analysis (n=834)

—»

A 4

Included into the analysis (n=1166)
|

v v
Had chronic pain Didn't have chronic
(n=271) pain (n=895)

Figure 3 Flow diagram of medical records’ selection
Slika 3. Dijagram tijeka odabira povijesti bolesti

All participants were males, with an average age
of 32 years (range 25-39 years), an average height of
178 cm (range 176-182 cm), and an average weight
of 78 kg (range 75-84 kg). Each underwent surgical
procedures, with an average of 5 (range 4-7)
procedures. The average number of wounds per
soldier was 2 (range 1-3) across different anatomical
body parts. The mean anesthetic risk, as assessed by
the ASA score, was 3. The average duration of the
surgical procedures was 115 minutes (range 105-130
minutes), and the average anesthesia duration was
125 minutes (range 110-150 minutes). Soldiers from
both groups, i.e., those with or without chronic pain,
showed no significant differences in socio-
demographic characteristics or the diagnosis and
treatment received (Table 1).

Table 1 General characteristics of patients with gunshot and mine-explosive injuries; median (Me), and

interquartile range (QI-QIII) are presented.

Tablica 1. Opcée karakteristike ranjenika s prostrijelnim i minsko-eksplozivnim ozljedama; prikazani su

medijan (Me) i interkvartilni raspon (QI-QIII).

Soldiers with mine blast

Variables / Varijable

Soldiers with gunshot
wounds (n=786)
Vojnici s prostrijelnim

wounds (n=380)

P value

Vojnici s ranama od eksplozije P vrijednost

ranama mina
Age (years)/starost (godine) 32 (25-39) 32 (26-39) 0.791
Height (cm) / visina 178 (176-182) 178.5 (176-182) 0.29
Weight (kq) /teZina 78 (75-84) 79.5 (75-84) 0.148
No. of surgical operations
Broj opertivnih zahvata 5(-7) 5(4-7) 0.349
No. of injuries /broj ozljeda 2 (2-2) 2 (1-3) 0.767
ASA 3(3-3) 3(3-3) 0.563
Duration of anesthesia (min.) 125 (110-145) 125 (110-150) 0.786
Trajanje anestezije (min)
Duration of surglca}l operations (mln.) 115 (105-130) 115 (105-130) 0.369
Trajanje operativnih zahvata (min)
NRS score upon admission 7(7-7) 7(7-7) 0.106

NRS uspjeh kod prijema

Abbreviations: ASA - American Society of Anesthesiologists Classification; NRS - Numerical Rating Scale
Skracenice: ASA -Americko drustvo klasifikacije anesteziologa, NRS - Numericka skala ocjenjivanja

When the NRS score was above 0 after three
months, it indicated that a positive effect had not been
achieved (n=271 cases). Conversely, if the NRS score
was 0 after three months, this denoted that a positive
effect was achieved (n=895 cases).

The risk of chronic pain was reported as 23.2%,
with a 95% confidence interval of 20.8%-25.8%. For
factorial analysis, we utilized HADS scores from
patients diagnosed with ASR by a psychiatrist upon
admission to a military mobile hospital. Additionally,
we included M-PTSD scores at 1 and 3 months post-

discharge, as well as CQLS data at discharge and at 1
and 3 months after treatment.

Due to the significant correlation between the
subscales of the HADS indicating a high probability
of multicollinearity in the regression analysis, the
scores of both HADS subscales were aggregated to
form a single HADS variable for use in the regression
analysis. No other variables were transformed. The
outcomes of this analytical approach are presented in
Table 2.

The analysis of univariate logistic regression
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models for predicting the risk of chronic pain in
wounded soldiers revealed several significant
predictors. The HADA coefficient (the change in the
log odds of the outcome for a one-unit increase in the
predictor variable) was 1.69+0.34, indicating a strong
association with chronic pain, with a significance
level of <0.001 and an odds ratio (OR) of 5.41 (95%
Cl: 2.77-10.6). The M-PTSD showed a significant
association at 3 months post-injury (0.085+0.013,
significance: p<0.001, OR: 1.09, 95% CI: 1.06-1.12),
but not at 1 month. The CQLS at discharge and 1 and

3 months post-injury were strongly inversely
associated with chronic pain, showing coefficients of
—2.45+0.28, -1.63+0.11, and -1.64+0.11
respectively, all with significance levels of <0.001.
These results suggest that higher levels of anxiety,
depression, and PTSD symptoms, along with lower
quality of life, are significant predictors of chronic
pain in this population. Figure 4 illustrates the
receiver operating characteristic (ROC) curve for
predicting chronic pain risk based on M-PTSD data 3
months after treatment.

Table 2 Coefficients of univariate logistic regression models for predicting the risk of pain chronicity in

soldiers with gunshot and mine-explosive injuries.

Tablica 2. Koeficijenti univarijatnih logistickih regresijskih modela za predvidanje rizika od kronicnosti boli
u vojnika s prostrijelnim i minsko-eksplozivnim ozljedama.

Factor variable Coefficient, bxm

Significance level

OR (95% CI) AUC (95% ClI)

Faktorska varijabla koeficijent Razina znacaja
HADS 1.69+0.34 <0.001 5.41(2.77-10.6) __ 0.98 (0.97-0.99)
Ll 0.006+0.011 0.579 - -
Nakon 1 mjeseca
M-PTSD after 3 months 0.085+0.013 <0.001 109 (1.06-1.12)  0.65 (0.62-0.68)
Nakon 3 mjeseci
CQLS at discharge —2.45+0.28 <0.001 0.09 (0.05-0.15)  0.98 (0.97-0.99)
Kod otpusta
CQLS after 1 month 1.63+0.11 <0.001 0.20 (0.16-0.25)  0.98 (0.97-0.99)
Nakon 1 mjeseca
CQLS after 3 months ~1.64+0.11 <0.001 0.19 (0.16-0.24)  0.98 (0.97-0.99)

Nakon 3 mjeseci

Abbreviations: HADS - Hospital Anxiety and Depression Scale; M-PTSD - Mississippi Scale for Combat-Related Post-
traumatic Stress Disorder; CQLS - Chaban Quality of Life scale; OR — Odds Ratio; AUC — area under curve.

Skracenice: HADS — skala bolnic¢ke napetosti i depresije: M-PTSD — Mississippi skala za Posttraumatski stresni
poremecaj povezan s borbom; CQLS — Chaban skala kvalitete Zivota, OR — Odds Ratio; AUC — podrudje ispod krivulje.

100 |-
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Sensitivity: 72.0
2 60 :
£
% i
A 40
20
AUC =0.653
i P <0.001
0 L g s by s s ]
0 20 40 60 80 100

100-Specificity
Figure 4 Receiver Operating Characteristic (ROC)
curve predicts pain chronicity risk according to M-
PTSD 3 months after inpatient treatment in the
military medical clinical center. Abbreviation: AUC
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— Area under curve.

Slika 4. ROC krivulja predvida rizik kronicnosti boli
prema M-PTSP-u 3 mjeseca nakon bolnickog
lijecenja u vojnom medicinskom klinickom centru.
Kratica: AUC — Povrsina ispod krivulje.

When the analysis was adjusted for the NRS pain
intensity at admission and the type of injury (gunshot
and mine-explosive injuries), similar trends were
observed. The HADS coefficient increased slightly to
1.81+0.36 with a significance level of <0.001 and an
OR of 6.10 (95% CI: 3.03-12.3). The M-PTSD at 3
months remained significant with a similar
coefficient (0.086+0.013, significance: <0.001, OR:
1.09, 95% CI: 1.06-1.12). The CQLS scores at
discharge, 1 month, and 3 months post-injury showed
even stronger inverse associations with coefficients
of -2.52+0.29, -1.71+0.13, and -1.73+0.13
respectively, all with significance levels of <0.001.
For each model, an increase in the risk of pain
chronicity was found regardless of the injury type.
These adjusted models reinforce the importance of
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psychological factors and quality of life in predicting
chronic pain, highlighting the potential benefits of
targeted interventions in these areas for wounded

soldiers. The results of this analysis are presented in
Table 3.

Table 3 Coefficients of logistic regression models predicting the risk of pain chronicity when standardized by
Numerical Rating Scale (NRS) pain intensity at admission and type of injury in soldiers with gunshot and

mine-explosive injuries.

Tablica 3. Koeficijenti logistickih regresijskih modela za predvidanje rizika od kronic¢nosti boli kada se
standardiziraju prema intenzitetu boli na Numerickoj ocjenskoj skali (NRS) pri prijmu i vrsti ozljede u
vojnika s prostrijelnim i minsko-eksplozivnim ozljedama.

Factor variable Coefficient, b+m

Significance level

OR (95% CI) AUC (95% CI)

Faktorska varijabla koeficijent Razina znacaja

HADS 1.81+0.36 <0.001 6.10 (3.03-12.3) 0.99 (0.99-1.00)
M-PTSD after 1 month 0.005+0.012 0.652 - 0.55 (0.52-0.58)
Nakon 1 mjeseca

M-PTSD after 3 months 0.086+0.013 <0.001 1.09 (1.06-1.12) 0.65 (0.62-0.68)
Nakon 3 mjeseci

CQLS at discharge _2.52+0.29 <0.001 0.08 (0.05-0.14)  0.98 (0.97-0.99)
Kod otpusta

CQLS after 1 month _1.71%0.13 <0.001 0.18(0.14-023)  0.98 (0.97-0.99)
Nakon 1 mjeseca

CQLS after 3 months _1.73+0.13 <0.001 0.18 (0.14-0.23)  0.98 (0.97-0.99)

Nakon 3 mjeseci

Abbreviations: HADS - Hospital Anxiety and Depression Scale; M-PTSD - Mississippi Scale for Combat-Related Post-
traumatic Stress Disorder; CQLS - Chaban Quality of Life scale; OR — Odds Ratio; AUC — area under curve.

Skracenice: HADS — skala bolnicke napetosti i depresije: M-PTSD — Mississippi skala za posttraumatski stresni
poremecaj povezan s borbom; COLS — Chaban skala kvalitete Zivota; OR — Odds Ratio; AUC — podrudje ispod krivulje.

Discussion

Our analysis emphasizes the impact of
psychological distress, as measured by HADS, and
the presence of PTSD symptoms in patients
previously diagnosed with ASD, particularly three
months post-injury, on the likelihood of the chronic
pain outcome. Additionally, the significant negative
relationship between the quality of life measures
(CQLYS) at discharge and subsequent evaluations with
chronic pain emphasizes the importance of
addressing psychological well-being and enhancing
guality of life as pivotal components of post-injury
care. These findings suggest that interventions aimed
at reducing anxiety, depression, and PTSD
symptoms, along with efforts to improve quality of
life, could be crucial in mitigating the risk of adverse
outcomes in affected populations regardless of the
type of sustained injury.

Life-saving measures greatly increase survival
rates and decrease complications in injured soldiers.
Although pain management is essential for improving
results, the frequent under-treatment of pain and its
effect on the effectiveness of these life-saving
interventions is not well-studied.?

Chronic pain significantly impacts the readiness
for return to duty among soldiers following
rehabilitation. Only 75% of these soldiers reported

feeling fully mission-capable.® Also, nearly 38%
experienced a time-loss injury within one year of
returning to duty.? Moreover, nearly all soldiers
demonstrated at least one dysfunctional movement
pattern.?® These findings underscore the urgent need
for enhanced rehabilitation strategies to improve
mission readiness and minimize the risk of future
injuries in soldiers.?

Engagement in jobs with high risks may lead to
the development of ASR. ASR can interfere with the
functioning of a military unit and pose a danger to the
team in the context of a combat mission,® so studying
this issue in soldiers during the war in Ukraine was a
priority for us.

We know that the early treatment of pain
following trauma improves long-term outcomes,
whereas inadequately managed pain can lead to a
higher incidence of PTSD (1) and poorer outcomes in
PTSD treatment.!!

The most commonly reported mental health issues
among US military veterans were PTSD and
depression. Studies focusing on soldiers deployed to
Irag and Afghanistan have highlighted issues within
the military healthcare system regarding the
management of chronic pain, which is associated with
adverse outcomes following transitions to subsequent
treatment stages. ldentified issues included alcohol
and drug use, suicidal ideation, intentional self-harm,
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and all-cause mortality. Additionally, research
suggests that a multimodal approach to treating
chronic pain, which includes the use of opioids, may
mitigate the risk of severe adverse outcomes linked to
chronic pain and opioid utilization.?*%

It was estimated that between 14% and 16% of
service members who had served in non-combat roles
in Afghanistan or Iraq suffered from PTSD or
depression.?”  Therefore,  understanding  the
relationship between military service and a patient's
physical and mental health is crucial for improving
the quality of care and could potentially save lives.?’

Some studies indicate that group psychotherapy
has an impact on the treatment of PTSD in patients
with combat trauma.?® There is also evidence of a
genetic predisposition to PTSD in Vietham War
veterans.”® However, we were unable to find
published studies that demonstrate the association of
chronic pain with ASR and PTSD.

In soldiers who sustained gunshot wounds during
combat operations, 82.1% of treatment cases of PTSD
are associated with chronic pain and treatment
resistance.’® The results of another study*? show that
among civilian patients who have experienced a
traumatic event, PTSD is diagnosed in 82.5% of
cases. It is necessary to continue researching the issue
of chronic pain in soldiers after injuries, as this can
improve the long-term outcomes of PTSD treatment
and improve the quality of life of soldiers after
hospitalization.

While the study highlights important predictors of
chronic pain in wounded soldiers, it is essential to
acknowledge its limitations. Firstly, the retrospective
nature of the study design introduces inherent biases
and limitations in data collection. Secondly, the
diagnosis of conditions such as PTSD and ASR
presents challenges, which were addressed through
efforts to standardize diagnostic procedures as much
as possible. Despite these efforts, variability in
diagnosis may still affect the study's outcomes.
Lastly, the findings' applicability is primarily within
the context of military medicine, limiting their
generalizability. However, it is speculated that the
results could extend to professions requiring high
performance under pressure, suggesting potential
broader implications.

Chronic pain, ASR, and PTSD significantly
reduce soldiers' quality of life, posing a complex
challenge in military medicine. Despite the high
expertise of military physicians, especially noted
during the Russian aggression in Ukraine, pain
management outcomes are unsatisfactory, signaling a
potential national healthcare crisis. This crisis stems
not only from the high prevalence of chronic pain
among veterans but also from the co-occurrence of
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PTSD, worsening their well-being.

Observations indicate that soldiers with severe
anxiety and depression after ASR are more likely to
develop chronic pain, with the transition possibly
beginning at the injury's onset. This suggests a direct
link between initial trauma and chronic pain,
underscoring the need for in-depth research into how
different types of injuries affect pain's chronicity.

Data shows an inverse relationship between
chronic pain severity and soldiers' quality of life, with
PTSD's association with chronic pain highlighting the
need for integrated treatment approaches. Therefore,
it is crucial to focus research on improving pain
management and PTSD interventions, addressing
both symptoms and their root causes to enhance
soldiers' lives and address wider health and security
issues.
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kemiju i ekologiju, Katedra za ekologiju i toksikologiju, Osijek, Hrvatska.

Sazetak

Uvod: Jod je mikronutrijent neophodan za odrZanje zdravlja, a Stitnjaca ima klju¢nu ulogu u
metabolizmu joda. Prenizak i previsok unos joda imaju negativan utjecaj na funkciju Stitnjace, te je
adekvatan prehrambeni unos joda iznimno vazan u kriti¢nim razdobljima Zivota, medu kojima se istiCe
trudnoca.

Cilj i metode: Cilj ovoga presje¢nog opazajnog istrazivanja bio je analizirati prehrambeni unos joda i
koncentraciju joda u urinu, koja je najbolji indikator prehrambenog unosa joda, kod trudnica s podrucja
isto¢ne Hrvatske pred termin poroda. Istrazivanje je obuhvatilo 24 trudnice koje su zaprimljene na Kliniku
za ginekologiju i opstetriciju Klini¢kog bolnickog centra Osijek do poroda.

Rezultati: Medijan prehrambenog unosa joda procijenjen je na 569,94 ug/dan, $to je 2,8 puta vise od
preporu¢enog unosa od 200 pg/dan, a kod 10/24 trudnice (42 %) procijenjen je prehrambeni unos joda visi
od maksimalno preporu¢enih 600 pg/dan. Osim soli, najve¢i doprinos dnevnom unosu joda potjece iz
jogurta, kravljeg mlijeka, suhomesnatih proizvoda, jaja, bijelog kruha i osli¢a, $to je oéekivano obzirom na
tradicionalne prehrambene obrasce isto¢ne Hrvatske. Medijan koncentracije joda u urinu je 134,63 pg/L, a
cak je 75 % trudnica imalo koncentraciju joda u urinu ispod minimalno preporucenih 150 pg/L.
Prehrambeni unos joda i koncentracija joda u urinu nisu statisti¢ki znac¢ajno korelirali, no prehrambeni unos
joda je bio visi kod mladih trudnica (p=-0,490), te kod pretilih, u odnosu na trudnice povecane tjelesne
mase (p=0,022) i normalne tjelesne mase (p=0,037) koje su imale najvi$u koncentraciju joda u urinu.

Zakljucak: Prevalencija bolesti §titnjace je u porastu u svim fazama zivota, a trudnoca je kritiéno
razdoblje kada je uloga joda jo§ izraZenija. Rezultati ovoga istrazivanja ukazuju na raskorak izmedu statusa
joda (promatranog kroz koncentraciju joda u urinu) i prehrambenog unosa joda; unato¢ visokom
prehrambenom unosu joda, koncentracija joda u urinu veéine trudnica je ispod minimalno preporucene.
Potrebno je provesti analize sadrZaja joda u hrani, posebice razli¢itih tipova soli s ciljem kreiranja baze
podataka s to¢nim podacima o sadrzaju joda, §to bi omogucilo toéniju procjenu prehrambenog unosa joda.
To je preduvjet za osmiSljavanje javnozdravstvenih aktivnosti usmjerenih na unos joda prehranom i
zdravlje Stitnjace.

Kljucne rijeci: jod; trudnoc¢a; prehrana
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Summary

Introduction: lodine is a micronutrient critical for health, and the thyroid gland plays a key role in
iodine metabolism. Too low and too high intake negatively impact the functioning of the thyroid, making
adequate dietary iodine during critical life stages especially important, particularly during pregnancy.

Aim and Methods: This cross-sectional observational study aimed to analyze dietary and urinary iodine
in pregnant women at term from Eastern Croatia. The research encompassed 24 pregnant women admitted
to the Department of Gynecology and Obstetrics, Osijek University Hospital Centre, until delivery.

Results: Median estimated dietary iodine was 569.94 pg/day and was 2.8 times higher than the
recommended 200 pg/day consumption. Ten pregnant women (42 %) had an estimated dietary iodine
consumption higher than the maximum recommended 600 pg of iodine per day. Besides salt, the biggest
contribution to the daily iodine came from yogurt, cow's milk, dry meat, eggs, white bread, and hake, which
was expected due to traditional dietary patterns in Eastern Croatia. Median urinary iodine was 134.63 ng/L,
and 75 % of pregnant women had urinary iodine below the minimum recommended value of 150 pg/L.
Dietary and urinary iodine did not correlate statistically significantly. Still, dietary iodine was higher in
younger women (p=-0.490), while obese pregnant women had the highest urinary iodine in comparison to
overweight (p=0.022) and normal-weighted (p=0.037) pregnant women.

Conclusion: The prevalence of thyroid disease is rising in all life stages, and pregnancy is the critical
period when iodine's importance is even more emphasized. The results of this research show discrepancy
between iodine status (urinary iodine) and dietary iodine consumption. Despite high dietary iodine
consumption, the majority of pregnant women had urinary iodine values below the minimum
recommended. It is necessary to conduct a chemical analysis of foods rich in iodine, especially various
types of salt, to create a database with the exact iodine content, which is a prerequisite for a more precise
estimation of dietary iodine consumption. This is imperative for all future public health actions focused on

dietary iodine and thyroid health.

Key words: lodine; Pregnancy; Diet

Uvod

Jod je mikronutrijent i element u tragovima od
kljuéne vaznosti za zdravlje i dobrobit svih ljudi. U
metabolizmu joda sredi$nju ulogu ima S§titnjaca.l
Hormoni stitnjace tiroksin (Ta) i trijodtironin (Ts), ¢iji
je jod sastavni dio, reguliraju vazne biokemijske
reakcije, ukljuCujuéi sintezu proteina i enzimsku
aktivnost, a neophodni su za pravilan razvoj kostura i
sredi$njeg Zivcanog sustava fetusa 1 dojencadi. Unos
dovoljne koli¢ine joda vazan je za sve dobne skupine,
ali posebno za dojencad i trudnice.??

Potrebe za jodom u trudnoéi povecavaju se za
otprilike 50 %, §to ovu populaciju potencijalno
dovodi do stanja nedostatka joda.* Nedostatak joda u
trudno¢i vodeéi je uzrok mentalne retardacije’i
uCestalijih poremecaja paznje i hiperaktivnosti® u
djece u cijelom svijetu. Ucinci ozbiljnog nedostatka
joda na razvoj fetusa dobro su poznati, dok to nije
slu¢aj s ucincima blagog do umjerenog nedostatka
joda. Pretpostavlja se da blagi nedostatak joda u
trudno¢i moze rezultirati nizim kvocijentom
inteligencije kod djece, ali i pove¢anjem rizika od
perinatalnih komplikacija.*

Teski nedostatak joda danas je rijedak zbog
jodiranja soli koje je Siroko rasprostranjeno, ali blagi
do umjereni nedostatak joda zabiljeZen je u velikom
broju razvijenih zemalja. Procjenjuje se da je vise od
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tre¢ine svjetske populacije izloZeno nedostatnom
unosu joda.® Upravo je sol najvazniji izvor joda u
svakodnevnoj prehrani,” no s ciljem prevencije
kardiovaskularnih bolesti preporucuje se ograni¢enje
unosa soli, §to moze rezultirati disbalansom u
metabolizmu joda.*® Morska riba, $koljke i morske
alge najbogatije su jodom,® potom jaja, mlijeko i
mlijecni proizvodi, zitarice, zeleno lisnato povrée,
soja, sezam, C¢eSnjak i repa.!®!? Jodiranje soli
pokazalo se najisplativijom javnozdravstvenom
intervencijom kojom se poboljSavaju zdravstveni
ishodi trudnica, te dojencadi i svih populacijskih
skupina.t®

Cilj ovoga istrazivanja bio je usporediti
prehrambeni unos joda s koncentracijom joda u urinu
trudnica pred termin poroda, uzimajuéi u obzir dob,
status, uhranjenosti i funkciju Stitnjace.

Ispitanici i metode

Provedeno je presje¢no opazajno istrazivanje koje je
odobrilo Eticko povjerenstvo Klinickog bolnickog
centra Osijek (Broj: R1/13151/2021 od 6. 10. 2021.
godine). Odabrane su trudnice koje su zaprimljene na
Kliniku za ginekologiju 1 opstetriciju Klinickog
bolnickog centra Osijek do poroda. Od ukupno 27
trudnica koje su potpisale suglasnost za sudjelovanje,
tri su zbog nepotpunog popunjavanja upitnika
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isklju¢ene iz konac¢ne analize.
Antropometrijska mjerenja

Po prijamu na Kliniku, trudnicama su izmjerene
tjelesna masa i visina (medicinska vaga s integriranim
stadiometrom, Seca, UK), na osnovu cega je
izracunat indeks tjelesne mase (ITM) koji je potom
usporeden s kategorijama stanja uhranjenosti.'*

Upitnici i izracun prehrambenog unosa joda

Trudnice su ispunile opéi upitnik o
sociodemografskim karakteristikama i
semikvantitativni upitnik o uc€estalosti konzumacije
hrane koja je najvazniji prehrambeni izvor joda,
Upitnik o sociodemografskim karakteristikama
ukljucivao je opcéa pitanja (godina rodenja, bracni
status, strucna sprema, zaposlenje, prihodi i sl.), kao i
pitanja 0 zdravstvenom stanju, te op¢im
prehrambenim i zivotnim navikama.

Semikvantitativnim upitnikom koji se odnosio na
razdoblje od zadnjih mjesec dana ispitana je
konzumacija ukupno 49 namirnica, medu kojima su
bile kuhinjska i/ili morska sol, morske ribe i morski
plodovi, razli¢iti mesni proizvodi, jaja, mlijeko i
mlijecni proizvodi. Ponudena ucestalost konzumacije
bila je: dva i vie puta na dan, jednom na dan, tri do
pet puta tjedno, dva do tri puta tjedno, jednom tjedno,
dva do tri puta mjese¢no, jednom mjese¢no i rjede.
Bile su ponudene srednje veli¢ine porcija (npr. $alica,
kriska, zlica i/ili grami, ovisno o hrani), @ one su na
temelju njih procjenjivale jesu li konzumirale malu,
srednju ili veliku porciju ponudenih namirnica. Na
osnovi procjene ucestalosti konzumacije i veli¢ine
porcije izracunata je dnevna konzumacija ponudenih
namirnica na osnovu koje se potom rafunao
prehrambeni unos joda. Dobivena vrijednost
odgovara procijenjenom prehrambenom unosu joda.
Sadrzaj joda u pojedinim namirnicama preuzet je iz
Frida tablica.®

Mjerenje koncentracije joda u urinu

U uzorcima jutarnjeg urina, koji je prikupljen dan
nakon zaprimanja na Kliniku od trudnica koje su
potpisale informirani pristanak, odredena je
koncentracija joda spektrofotometrijskom
metodom.*® Koncentracija joda u urinu smatra se
dobrim biomarkerom prehrambenog unosa joda s
obzirom na to da se gotovo 90 % svog joda unesenog
prehranom izlu€uje urinom. Urin se kuha s
amonijevim persulfatom, nakon ¢ega nastali jodid
reducira amonij cerijev sulfat od Zzutog obojenja do

obezbojenja, ovisno o koli¢ini prisutnog jodida.
Koncentracija joda izrazava se u pg/L urina, a
izracunava se preko standardne krivulje koja se radi u
rasponu od 0 do 300 pg /L. Ocitanje apsorbancije
radi se na valnoj duzini od 420 nm.

Metoda je provedena po sljedeCem postupku:
otpipetira se 250 L urina u epruvetu, te doda 1 mL 1
M otopine amonij persulfata, zatvori se epruveta i
stavi kuhati 60 minuta na 100 °C na vodenoj kupelji.
Nakon toga se ohladi i u epruvetu se doda 2,5 mL
reagensa arsenske kiseline, te se ostavi stajati 15
minuta. Potom se doda 300 L otopine cerij amonij
sulfata i ostavi stajati 30 minuta, nakon ¢ega se ocita
apsorbancija na 420 nm. Uzorci se analiziraju u
paraleli.

Isti postupak se primjenjuje i kod izrade
kalibracijske krivulje, ali se uzima 250 pL otopine
svakog razrjedenja. Stok otopina za izradu
razrjedenja za kalibracijsku krivulju sadrzi 16,8 mg
KIOs/L vode, te se naprave razrjedenja u rasponu od
0 do 300 pg/L.

Obrada rezultata

Statisticka analiza provedena je pomocu
programskog sustava Statistica, inaCice 14 (StatSoft),
dok je graficka obrada podataka odradena pomocu
MS Office Excel tablice (Microsoft).

Zbog malog broja ispitanika koriSteni su
neparametrijski statisticki testovi uz odabranu razinu
statisticke znacajnosti a = 0,05. Numericke varijable
prikazane su kao medijan i interkvartilni raspon, uz
prikaz raspona minimalne i maksimalne vrijednosti,
osim ako nije drugacije navedeno. Kategoricke
varijable prikazane su kao apsolutne frekvencije. Za
ispitivanje korelacija numerickih varijabli koristen je
Spearmanov test, dok je za usporedbu numerickih
varijabli izmedu nezavisnih skupina koriSten Mann-
Whitneyev U test.

Rezultati

Prosje¢na dob trudnica bila je 33,0 + 4,6 godina
(27 do 44 godine). Ukupno je 13 prvorotkinja, a kod
devet trudnica se radilo o drugoj dvije o trecoj
trudnoc¢i. Kod Sest trudnica, trudnoca je ostvarena
postupcima  medicinski  pomognute  oplodnje.
Prosje¢an ITM trudnica prije poroda iznosio je 27,5 +
5,2 kg/m? (20,4 do 45,2 kg/m?), a sve su navele kako
su se udebljale tijekom trudnoce. Najvise ih spada u
kategoriju povecane tjelesne mase (45,8 %), a
dodatno ih je 16,6 % pretilo u trenutku poroda (jedna
trudnica je imala tre¢i stupanj, a tri trudnice prvi
stupanj pretilosti) (Slika 1.).
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Slika 1. Status uhranjenosti trudnica
Figure 1 Nourishment status of pregnant women

Ukupno pet trudnica ima bolest Stitnjace (20,8 %),
dvije autoimunu bolest StitnjaCe (Hashimotov
tireoiditis) koji je bio prisutan i prije trudnoce, dok je
trima dijagnosticirana hipotireoza u trudno¢i.
Vrijednosti hormona $titnjace prikazane su u Tablici
1. Medijan vrijednosti TSH iznosi 1,92 mU/L, §to je
unutar referentnog raspona (0,27 — 4,20 mU/L), dok
je vrijednost Ts iznad referentnog raspona (1,3 — 3,1
nmol/L), a T4 znacajno ispod referentnog raspona (66
—181 nmol/L).

Tablica 1. Vrijednosti hormona §titnjace kod
trudnica
Table 1 Thyroid hormone values in pregnant women

Sr. vrij. Medijan
n +SD (25 % - 75 %) Raspon
Mean Median Range
+SD (25 % - 75 %)
TSH 13 1,78 1,92 0,74 -
(mU/L) +0,6 (1,38-2,3) 2,59
Ts 12 4,01 3,88 3,34 -
(nmol/L) 0,5 (3,66-4,27) 5,00
Ta 13 12,04 11,77 9,62 —
(nmol/L) +19 (10,28-13,41) 15,3

TSH — tiroidni stimuliraju¢i hormon; T3 — trijodtironin; T4
— tiroksin/TSH — thyroid stimulating hormone; T3 —
triiodothyronine; T4 — thyroxine

Prehrambeni unos joda trudnica iznosio je 569,94
pug/dan (Tablica 2.). Najnizi prehrambeni unos
zabiljezen je kod trl8 161,39 pg/dan, dok je tr27
prehranom unosila ¢ak 1865,46 pg/dan. Treba
napomenuti kako niti jedna od trudnica koje su
sudjelovale u ovom istrazivanju nije Koristila dodatke
prehrani koji sadrze jod.

Morsku sol konzumira 58 % trudnica (42 % ne
konzumira), dok kuhinjsku (kamenu) sol Koristi
polovina trudnica (50 % ih ne konzumira). Doprinos
pojedine hrane dnevnom unosu joda prikazan je na
Slici 2. Najve¢i doprinos dnevnom unosu joda je iz
jogurta (107,7 pg), kravljeg mlijeka (75,5 pg),
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suhomesnatih proizvoda (42,7 pg), jaja (18 pg),
bijelog kruha (16,8 ng) i osli¢a (16,6 pug).

Tablica 2. Dnevni unos joda i koncentracija joda u
urinu trudnica
Table 2 Daily dietary intake of iodine and urinary
iodine concentrations in pregnant women

Jod
. Dietary iodine
Trudnica  [odine (f‘.g)é Trudnica (ug)!
Pregnant Urinarni jo Pregnant Urinarni jod
woman H9 woman (ug/L)
Urinary ;
iodine . L_Jrlnary
(Lg/L) iodine (ug/L)
tr1 61%29'%%2/ 13 342,29/ 99,6
207,70/ 764,30/
tr2 153,38 tri4 173.77
610,54/ 576,40/
tr3 170,04 tri5 139,04
418,51/ 621,83/
tré 66.43 tri6 145,16
525,61/ 1228,91/
trs 124,04 tri7 121,82
341,53/ 161,39/
ré 126.77 trig 136,49
tr7 1?857 3?86/ 19 563,48/ 31,08
835,83/ 24817/
8 107,21 tr20 17027
24232/ 778,271
tr9 143,10 tr24 133,99
601,71/ 462,90/
tri0 66,27 tr25 106,71
587,63/ 429,43/
tril 186,66 tr26 135,27
521,70/ 1865,46/
tri2 163,43 27 139,93
“,('Aee‘gfgﬂl 25% —75%  Min Max
380,40 —
569,94/ 69845/ 16139/ 186546/
13463  10696— 31,08 186,66
149 27

Koncentracija joda u urinu trudnica iznosila je
134,63 pg/L (Tablica 2.). Najnizu vrijednost imala je
trl9, samo 31,08 pug/L a najvisu trl1 186,66 ng/L.

Nije utvrdena statisticki znaCajna korelacija
izmedu koncentracije joda u urinu i prehrambenog
unosa joda. Ove dvije varijable nisu se razlikovale s
obzirom na dijagnozu bolesti S§titnjace, naviku
pusenja, pijenje alkohola ili koriStenje dodataka
prehrani. Takoder, nije utvrdena razlika s obzirom na
porod, no trudnice kod kojih je trudnoc¢a ostvarena
postupcima medicinski pomognute oplodnje imale su
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statisticki znac¢ajno vecu koncentraciju joda u urinu u
usporedbi s trudnicama koje su spontano zacele
(p=0,0069).

Statisticki znacajna negativna korelacija utvrdena
je izmedu koncentracije joda u urinu i vrijednosti
TSH (p=-0,637), dok prehrambeni unos joda
negativno korelira s dobi ispitanica (p=-0,490)
(Tablica 3.).

Utvrdena je statisticki znaCajna razlika u
koncentraciji joda u urinu s obzirom na kategoriju
stanja uhranjenosti (Tablica 4.). Pretile trudnice imale
Su najvisu koncentraciju joda u urinu u usporedbi s
onima povecane tjelesne mase (p=0,022) i onima koje
su normalnog statusa uhranjenosti (p=0,037).

Tablica 3. Spearmanovi rangovi korelacija izmedu
koncentracije joda u urinu, prehrambenog unosa
joda, dobi, indeksa tjelesne mase i hormona Stitnjace
Table 3 Spearman's correlation coefficients between
urinary iodine, dietary iodine, age, BMI and thyroid

hormones
Urinarni jod Prehrambeni unos
(ng/L) joda (ug/dan)
Urinary Dietary iodine
iodine (ug/L) (ug/day)
Dob (godine)/ 0,231 0,490
Age (years)
ITM (kg/m?)/
BMI (kg/m?) 0,268 0,005
TSH (mU/L) -0,637* -0,165
T (nmol/L) 0,011 -0,406
T4 (nmol/L) 0,143 -0,374

ITM — indeks tjelesne mase; TSH — tiroidni stimulirajuci
hormon; T3 — trijodtironin; T4 - tiroksin

BMI — Body Mass Index; TSH — thyroid stimulating
hormone; T3 — triiodothyronine; T4 — thyroxine
*statisticki znac¢ajno kod p<0,05/ *statistically significant
at p<0.05

Tablica 4. Koncentracija joda u urinu s obzirom na
kategoriju stanja uhranjenosti trudnica
Table 4 Urinary iodine concentrations in pregnant
women according to their nourishment status

.. . Urinarni jod (pg/L)/
Kateg_o rija stanja Urinary iodine (ug/L)
uhranjenosti - 0 -
Nourishment status ~ iedian/ 25% - Min -
Median 75% Maks
Normalno
. 106,71~ 66,27 -
uhranjene/ _ 135,27 139,03 163,43
Normal weight
Povecana tjelesna 12182 99,60 — 31,08 —
masa/ Overweight ' 139,04 170,27
. 144,13 - 143,10 -
Pretile /Obese 150,46 180 21 186,66

Rasprava

Nedostatak joda globalni je problem, a kao jedno
od najucinkovitijih rjeSenja pokazalo se jodiranje soli
koja se koristi u kuéanstvima.®* Odnos izmedu
funkcije Stitnjace i unosa joda u obliku je slova U, pa
disfunkciju S§titnjace mogu jednako izazvati i
neadekvatan i prekomjeran unos joda.!” Mentalna
retardacija djeteta, bolesti Stitnjace, povecana
smrtnost novorodencadi i dojencadi, usporavanje
razvoja srediSnjeg zivéanog sustava u djece i
neplodnost odrasle populacije, proporcionalni su
nedostatnom unosu joda.!* Kada se tome doda i
problem pretilosti u trudno¢i koji je danas u
ginekologiji i opstetriciji jedan od najvecih izazova,
jasno je da se radi o problemu od javnozdravstvenog
interesa. Pretilost, ne samo da je sama za sebe
problem, ve¢ je Cesto pracena drugim kroni¢nim
bolestima s kojima danas, zbog sve viSe starosne dobi
u trenutku zaceca, Zene sve ceSce zapoCinju
trudnoc¢u.’®? Povigen ITM majke u trenutku poroda
povezan je s brojnim nepovoljnim ishodima poput
preeklampsije, eklampsije, prijevremenog i kasnog
poroda, induciranog poroda, makrosomije, poroda
carskim rezom 1 produljenim postporodajnim
krvarenjem. Osim toga, djeca rodena od majki koje su
U trudno¢i imale povisen ITM imaju vedéi rizik od
pretilosti u djetinjstvu, kao i rizik od koronarnih
bolesti srca, dijabetesa tipa 2 i astme.?! Unato¢ malom
broju trudnica, rezultati ovoga istrazivanja potvrduju
sve viSu starosnu dob trudnica, problem povecane
tjelesne mase i pretilosti, kao i prisutnost drugih
komorbiditeta, u ovom slucaju bolesti stitnjace.

Prema dostupnim rezultatima istrazivanja, do sada
u Hrvatskoj nije provedeno istraZivanje koje je
istovremeno  analiziralo prehrambeni unos i
koncentraciju joda u urinu trudnica.

ProsjeCan prehrambeni unos joda u trudnica
(Tablica 2.) koje su sudjelovale u ovom istrazivanju
je 2,8 puta visi od preporuéenog.® Kada se uzme u
obzir maksimalno dopusteni unos joda za trudnice i
dojilje koji iznosi 600 pg/dan,?? ¢ak 10/24 (42 %)
trudnica premasuje taj unos. Ipak, treba uzeti u obzir
kako je za procjenu prehrambenog unosa joda
koriStena dijeteticka metoda koja se oslanja na
prisje¢anje i moguce je da je dio ispitanica precijenio
svoj unos hrane koja je znacajan izvor joda. Treba
napomenuti kako ovaj prehrambeni unos joda
ukljucuje doprinos kuhinjske i/ili morske soli, te
govori u prilog visokoj konzumaciji soli u populaciji.
Prema podacima za Hrvatsku, Zene unose 10,2 g, a
muskarci 13,3 g soli u danu.?

Konzumacija jaja, mlijeka i mlijecnih proizvoda
uvelike moze doprinijeti statusu joda u organizmu,
unato¢ varijabilnom sadrzaju joda zbog geografskog
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podru¢ja u kojemu Zivotinje obitavaju, nacinu
proizvodnje razli¢itih mlije¢nih proizvoda, pa i o
na¢inu konzumacije istih.!??* Doprinos mlijeka i
mlije¢nih proizvoda i jaja dnevnom unosu joda
prednjaci doprinosu iz morske ribe i morskih plodova
(Slika 2.), $to se moze pripisati tradicionalnim
prehrambenim navikama isto¢ne Hrvatske, gdje su

jogurti/yoghurts

sirevi/cheeses

mlijeko kravlje/cow's milk

jaja/eggs

kukuruzni kruh/corn bread

kruh polubijeli/semiwhite bread

kruh bijeli/white bread

tuna/tuna

skuSa/mackerel

osli¢/hake

ostali mesni proizvodi/other meat products
suhomesnati proizvodi/dried meat products
Sunka/ham

morska riba i morski plodovi sporadi¢no zastupljeni
u prehrani. Istrazivanjem kojem je ispitivano znanje
378 zena reproduktivne dobi (15 do 49 godina) o
jodu, ukljucujuéi izvore u prehrani, obogacivanje soli
jodom, utjecaj niskih i visokih koncentracija joda na
zdravlje, doslo se do porazavajuéih rezultata.?®

0 10

20

30 40 50 60 70 80
Jod (ug)/ lodine (ng)

90 100 110

Slika 2. Doprinos pojedinih skupina namirnica dnevnom unosu joda u trudnica
Figure 2 Contribution of selected foods to the daily iodine consumption among pregnant women

Posebno nisku razinu znanja imale su mlade zene
i zene niZeg stupnja obrazovanja, a veci je broj Zena
bio upoznat s negativnim ucincima nedovoljnog
unosa joda u odnosu na dostatan unos joda.?®
Mandatorno obogacivanje kuhinjske soli jodom je
veéini ispitanica nepoznato (62 % ispitanica), a
posebno zabrinjava kako ¢ak ni Zene koje imaju neku
bolest §titnjace ne pokazuju bolje znanje o jodu.?®

U Hrvatskoj je trenutno na snazi zakon kojim se
propisuje obvezno obogac¢ivanje kamene soli s 25 mg
kalij jodida po kilogramu soli. Koncentracija joda u
urinu u klini¢ki zdravih trudnica trebala bi se kretati
od 150 do 249 pg/L.?® S obzirom na referentni raspon,
75 % trudnica ima nisku koncentraciju joda u urinu,
dok je 25 % trudnica unutar referentnog intervala
(Tablica 2.). Unato¢ velikom broju trudnica s niskom
koncentracijom joda u urinu, rezultati su u skladu s
prethodno provedenim istrazivanjima,??° ali bi
istrazivanje trebalo provesti na ve¢em broju trudnica,
kako bi se dobio bolji uvid u stanje. Istrazivanje koje
su 2012. godine proveli Kusi¢ i sur.?” na 103 trudnice
s podru¢ja grada Zagreba pokazalo je kako je medijan
koncentracije joda u urinu kod trudnica iznosio 159
ug/L, od Cega ih je polovina imala koncentraciju nizu
od preporucenih 150 ng/L. Istrazivanje® koje je
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provedeno u Tuzli, Bosna i Hercegovina na 300
trudnica kroz sva tri tromjesecja, utvrdilo je medijane
koncentracije joda u urinu od 151 pg/L u prvom, 146
pg/L u drugom i 126 pg u tre¢em tromjesecju. Udio
trudnica koje su imale koncentraciju joda u urinu <
150 ug/L bio je 46,0 % u prvom, 55,0 % u drugom i
64 % u treCem tromjeseCju®. Znalajno vise
koncentracije joda u urinu (> 250 pg/L) utvrdene su
kod 18,0 % u prvom, 12,0 % u drugom i 7,0 % u
treéem tromjese&ju®®. Prpié i sur.? analizirali su status
joda u 133 parova dojilja-dojence s podrucja
Hrvatske. Medijan koncentracije joda u urinu dojilja
iznosio je 75 upg/L (19,0-180,5 pg/L) i 234 pg/L
(151,0-367,5 pg/L) kod dojenéadi, dok je u maj¢inom
mlijeku utvrdeno 121 pg joda’kg (87,8-170,8
ng/kg)?. Potvrdili su kako je sadrzaj joda u majéinom
mlijeku u korelaciji s dojenackim statusom joda, a
majcin status joda s dojenaCkom funkcijom
Stitnjace.?®

lako su prehrambeni unos joda i koncentracija
joda u urinu bili visoki kod znacajnog broja trudnica
(17/24, podebljane vrijednosti prikazane u Tablici 2.),
nije utvrdena statisticki znacajna povezanost izmedu
njih, Sto je vjerojatno zbog malog broja trudnica.
Ovome u prilog govori i ¢injenica kako je kod pretilih
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trudnica utvrdena najvisa koncentracija joda u urinu
(Tablica 4.), sto je vjerojatno rezultat konzumacije
vece koli¢ine hrane i/ili hrane koja je bogata solju.
Ipak, ne treba odbaciti i dinjenicu moguéeg
precjenjivanja i/ili podcjenjivanja konzumacije hrane
bogate jodom, a Sto je potrebno ispitati opseznijim
istraZivanjem na ve¢em broju trudnica, kao i drugih
populacijskih skupina, koriste¢i i druge dijeteticke
metode za analizu prehrambenog unosa joda. Osim
toga, potrebno je utvrditi gubitak joda iz soli, koji se
prema prethodno provedenim istrazivanjima, ovisno
0 uvjetima Cuvanja, kre¢e izmedu 30% i 40%°%%
Upravo bi ovo moglo biti razlog zbog kojeg je doslo
do precjenjivanja unosa joda s obzirom na to da baze
podataka koje se koriste za izraCune nutritivnih
vrijednosti koriste fiksne vrijednosti joda.

Visa koncentracija joda u urinu povezana je s
nizim TSH (Tablica 3.), §to je prethodno zabiljezeno
u istrazivanju provedenom na 180 trudnica pred
termin poroda u Turskoj.>® Treba napomenuti kako
niti jedna trudnica nije imala vrijednost TSH ispod ili
iznad referentnog raspona (Tablica 2.), §to potvrduje
dobru funkciju Stitnjace. S druge strane, istrazivanje
provedeno na 1844 trudnice s podru¢ja Spanjolske u
razdoblju od 2004. do 2008. godine, pokazalo je kako
su najvis§i rizik od visokih vrijednosti TSH
(karakteristi¢no za hipotiroidizam) imale zene koje su
uzimale jod kroz dodatke prehrani.®* Prehrambeni
unos joda visi je kod mladih trudnica (Tablica 3.), §to
se moze objasniti loSijim prehrambenim navikama
mladih trudnica koje manje paze na prehranu, unatoc
trudnod¢i i Cesto posezu za hranom koja je bogata
solju.

Zakljucak

Rezultati ovoga opazajnog istrazivanja ukazuju na
raskorak izmedu statusa joda promatranog kroz
koncentraciju joda u urinu i prehrambenog unosa
joda. Koncentracija joda u urinu je kod 2/3 trudnica
bila ispod minimalnih 150 pg/L, dok je procijenjeni
prehrambeni unos joda bio viSestruko iznad
preporucenoga, pa ¢ak i maksimalno dopustenog
unosa. Rezultati pokazuju kako je potrebno provesti
analizu sadrZaja joda u hrani, prvenstveno u soli i
utvrditi koliki je gubitak joda u soli koja je dostupna
na trziStu Republike Hrvatske, uzimajuéi u obzir
uobicajene uvjete u kucanstvu (nacine ¢uvanja soli).
Na osnovu tih rezultata potrebno je potom ponoviti
istrazivanje o odnosu prehrambenog i urinarnog joda
na trudnicama, kao i drugim populacijskim
skupinama, kako bi se dobili temelji za buduce
javnozdravstvene akcije.
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The contemporary approach to chylothorax — Single-center experience with the
proposal of a management algorithm

Suvremeno lijecenje hilotoraksa — iskustva nase bolnice s prijedlogom postupnika
lijecenja
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Summary

Obijectives: Chylothorax is a relatively rare condition of lymphatic fluid accumulation in the thoracic
cavity due to a leakage from the thoracic duct or its tributaries. Patients present with dyspnea, malnutrition,
and immunosuppression. Treatment can be conservative or surgical, depending on etiology and clinical
course. The optimal management algorithm for chylothorax is still controversial.

Methods: This is a ten-year period retrospective study of all patients with chylothorax treated at our
Department of Thoracic Surgery.

Results: A total of 14 patients were identified for the study. Nine patients had chylothorax after lung or
esophageal cancer surgery. Four patients had chylothorax in advanced lymphoma. One patient had
chylothorax after blunt chest trauma. A conservative approach was initiated in most patients (92%),
including pleural drainage, nil per mouth, total parenteral nutrition, and somatostatin 0.1 mg bid
subcutaneously. Surgical treatment was indicated in patients with thoracic drain production >800 mL per
day beyond the fifth day of treatment and those with blunt thoracic trauma. Two patients had thoracic duct
ligation via right-sided thoracotomy, and five patients had video-assisted thoracoscopic thoracic duct
ligation with the immediate arrest of chylous leakage.

Conclusion: Chylothorax should be treated conservatively initially. Surgical treatment should not be
delayed beyond the fifth day in case of failure. In our series of patients, a video-assisted thoracoscopic
approach for thoracic duct ligation proved to be minimally invasive, highly efficient, and well tolerated.
Therefore, it should be the preferable route of surgical treatment.

Key Words: Chylothorax; Thoracic Duct; Video-Assisted Thoracoscopic Surgery

Sazetak

Cilj: Hilotoraks je relativno rijetko stanje nakupljanja limfne teku¢ine u prsnoj Supljini zbog curenja iz
prsnog limfovoda (lat. ductus thoracicus) ili njegovih pritoka. Bolesnici se prezentiraju dispnejom,
pothranjeno$¢u i imunosupresijom. LijeCenje moze biti konzervativno ili kirur§ko, ovisno o etiologiji i
klinickom tijeku. Optimalni postupnik lije¢enja hilotoraksa jos uvijek je diskutabilan.

Metode: Ovo je retrospektivna studija svih bolesnika s hilotoraksom lije¢enih na nasem Odjelu za
torakalnu kirurgiju tijekom 10-godisnjeg razdoblja.

Rezultati: U istrazivanju je identificirano ukupno 14 bolesnika. Devet bolesnika imalo je hilotoraks
nakon operacije karcinoma pluéa ili jednjaka, cetiri bolesnika imala su hilotoraks zbog uznapredovalog
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limfoma, dok je jedan bolesnik imao hilotoraks nakon tupe ozljede prsnog koSa. Konzervativni pristup
lije¢enju zapocet je kod vecine bolesnika (92%), Sto podrazumijeva pleuralnu drenazu, ukidanje peroralne
prehrane, uvodenje totalne parenteralne prehrane i terapiju somatostatinom 0,1 mg dva puta dnevno
supkutano. Kirursko lijeCenje indicirano je u bolesnika s produkcijom pleuralne drenaze >800 mL na dan
nakon petog dana od pocetka lijecenja, kao i kod bolesnika s hilotoraksom uzrokovanog tupom ozljedom
prsnog kosa. Dva bolesnika podvrgnuta su ligaciji prsnog limfovoda kroz desnu torakotomiju, a kod pet
bolesnika ucinjena je video-asistirana torakoskopska (VATS) ligacija prsnog limfovoda, §to je kod svih

bolesnika dovelo do brzog zaustavljanja limforeje.

Zakljucak: Hilotoraks treba u pocetku lijeciti konzervativno. U sluc¢aju neuspjeha kirurski zahvat ne
treba odgadati dulje od petog dana od pocetka konzervativnog lijeenja. U naSoj seriji video-asistirani
torakoskopski pristup za ligaciju prsnog limfovoda pokazao se minimalno invazivan, visoko uc¢inkovit i
dobro podnosljiv za bolesnike, te bi stoga VATS trebao biti preporudeni nacin kirur§koga lijecenja.

Kljuéne rijedi: hilotoraks; prsni limfovod; video-asistirana torakoskopska kirurgija

Introduction

The thoracic duct originates in the abdomen from
the cisterna chyli sac, which confluences the right and
left lumbar trunks and the intestinal trunk, collecting
lipid products of digestion. It courses cranially,
entering the right chest cavity through the aortic
aperture in the diaphragm between the azygos vein,
esophagus, and aorta. It drains into the posterior
confluence of the left subclavian and internal jugular
veins. The thoracic duct is typically 35-45 cm long
and has an average diameter of about 2-3 mm.! It
collects most of the lymph in the body other than from
the right thorax, right arm, right part of the head, and
neck, as well as liver convexity. The above-described
course is found in 65% of the population. Variations
are common, consisting mainly of duplications of the
duct, left-sided course, and bilateral course.? The
primary function of the thoracic duct is the transport
of chyle, a liquid containing both lymph and
emulsified fats, from the intestines into the venous
circulation.

Chylothorax is an accumulation of lymph in the
thoracic cavity commonly due to loss of thoracic duct
integrity. The most common reason is iatrogenic
thoracic duct injury during thoracic surgical
procedures. It typically occurs during esophageal
resection. Chylothorax incidence after esophageal
surgery is 4 - 10%.%* The intimate relation of the
esophagus and thoracic duct, the presence of
collateral lymphatic ducts, and the variable course of
the thoracic duct are the main reasons for a high
incidence of injuries during surgery. Prophylactic
ligation of the thoracic duct during esophagectomy
should be considered an effective preventative
measure to reduce the incidence of postoperative
chylothorax.® Radical mediastinal lymphadenectomy
results in chylothorax in 3-5% of patients. Other
surgical procedures potentially causing chylothorax
are aortic surgery, pneumonectomy, and removal of
posterior mediastinal tumors.®
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Even non-surgical procedures like subclavian vein
catheterization can cause vein thrombosis and
bilateral chylothorax with  chylopericardium.’
Chylothorax occurs after penetrating, rarely after
blunt thoracic injuries. The mechanism of blunt injury
is spine hyperextension with thoracic duct
overstretching over vertebral bodies, leading to duct
rupture, usually just above the diaphragm. The
dislocation of costovertebral joints of lower ribs and
their anterior migration can also damage the thoracic
duct.® Chylothorax can rarely occur as a result of birth
trauma.® Nontraumatic chylothorax occurs in only
20% of cases. The most common cause is malignant
thoracic duct obstruction, with lymphoma as a
leading malignancy in 70% of patients.*

Leakage of lymphatic fluid into the chest leads to
severe depletion of proteins, immunoglobulins, fats,
vitamins, electrolytes, and water. Massive
chylothorax can cause hypovolemia due to extensive
circulation volume loss.!*® The dynamics of
decompensation depend on the amount, speed, and
duration of leakage. In the early period, patients
might be symptom-free. In the advanced stage,
malnutrition, hyponatremia, hypocalcemia, and
acidosis occur.

Patients and methods

We have conducted a retrospective study of all
consecutive patients treated at the Department of
Thoracic Surgery at Zadar General Hospital over a
ten-year period. Our hospital is a secondary to tertiary
referring and teaching center, providing elective and
emergency thoracic surgery services to an estimated
population of 200,000, which rises during the summer
season to half a million due to a marked tourist influx.

The Hospital’s Ethics Committee approved our
study (No. 02-7908/20-2/20).

Between January 2010 and December 2019, all
patients with chylothorax records were reviewed. The
patients' age, gender, history, the underlying cause of
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the chylous effusion, treatment outcome, and
complications were collected retrospectively using
operations logs and electronic and paper medical
records. The collected data were analyzed using
descriptive statistical methods.

All patients were diagnosed after pleural fluid
sampling obtained by insertion of a thoracic drain.
The milky appearance of the pleural effusion was
usually macroscopically evident. Still, all the samples
were sent for biochemical analysis of the triglyceride
level and the comparison of the serum triglyceride
levels, which can help determine the diagnosis of
chylothorax. All patients in our series had
pathognomonic triglyceride levels >1.24 mmol/L
(110 mg/dL). All patients had imaging with a
contrast-enhanced thorax CT to confirm the pleural
effusion and rule out other pathology that may
interfere with the treatment plan.

Results

During ten years (January 2010 to December
2019), a total of 14 patients with chylothorax were
treated at our Department of Thoracic Surgery. There
were five women (35%) and nine men (65%). The age
span was from 23 to 81 years (mean 65 years).

Five patients developed chylothorax after lung
cancer surgery and mediastinal lymph node
dissection. Four patients had chylothorax after radical
resection of esophageal cancer. One patient had
chylothorax after blunt chest trauma. Malignant

chylothorax was noticed in four patients caused by
advanced lymphoma.

Ten patients (71%) had right-sided chylothorax,
two patients (14.5%) had left-sided, and two patients
(14.5 %) had bilateral chylothorax.

A conservative approach was initiated in most
patients (13 patients, 92%), including pleural
drainage, a nil-per-mouth regime, total parenteral
nutrition, and octreotide 0.1 mg bid subcutaneously.
Although treatment with octreotide, a somatostatin
analog, is of unproven value, its use was described in
the successful treatment of several off-label
indications, including chylothorax.'t*?

Surgical treatment was indicated relatively early
in patients with thoracic drain production >800 mL
per day beyond the fifth day of treatment and in a
patient with blunt thoracic trauma.

All patients had surgery under endotracheal bi-
luminal intubation, allowing selective lung
ventilation. Two earlier patients had an open right-
sided thoracotomy, while more recent five patients
had a video-assisted thoracoscopic surgical approach
(VATS). This important shift in the surgical approach
is related to our growing experience using VATS for
various thoracic pathology, including lung resections.
We have used the EndoCAMeleon™, Karl Storz, 10-
mm thoracoscope with the variable direction of view
(0° - 90°% for a minimally invasive approach to
thoracic duct identification and ligation.*

The distribution and characteristics of 14 analyzed
patients are presented in Table 1.

Table 1 Distribution and characteristics of 14 consecutive patients with chylothorax.
Tablica 1. Distribucija i karakteristike 14 uzastopnih bolesnika s hilotoraksom.

Patient No. Age Gender Etiology Side Management
Br. pacijenta Dob Spol Strana Upravljanje
1 72 M Postoperative Right/desna Conservative
2 61 F Postoperative Left/lijeva Conservative
3 53 M Postoperative Bilateral/obje Conservative
4 67 M Lymphoma Right/desna VATS
5 58 M Postoperative Right/desna Thoracotomy
6 81 F Lymphoma Right/desna Conservative
7 74 M Postoperative Right/desna VATS
8 60 F Postoperative Right/desna Conservative
9 65 M Postoperative Left/lijeva Conservative
10 58 F Postoperative Right/desna Thoracotomy
11 74 M Lymphoma Bilateral/obje Conservative
12 68 M Postoperative Right/desna VATS
13 72 F Lymphoma Right/desna VATS
14 23 M Blunt injury Right/desna VATS

Tupa ozljeda

Conservative treatment was successful in seven
patients (50%). The rest had a daily production of
>800 mL of fluid beyond the fifth day of conservative

treatment, which was the threshold for the surgical
approach. It is significant that in all patients with
malignant etiology of chylothorax, conservative
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therapy failed, and they all had to be operated on. The
patient with blunt thoracic trauma developed
chylothorax on the second day after the injury and had
a high daily lymph production of more than 1,500
mL. Considering the mechanism of injury and high
output leakage, early surgery was indicated three days
after the injury.

VATS approach was successfully used for
thoracic duct identification and ligation using
Weck® Hem-0-Lok® non-absorbable polymer
locking clips (Video 1). Resected proximal and distal
thoracic duct ends were routinely sent for pathology
verification. A total of seven patients underwent
surgical therapy. Two of them had massive ligation of
tissue between the aorta, azygos vein, esophagus, and
spine approached through right thoracotomy. Five

patients had video-assisted thoracoscopic precise
ligation of the thoracic duct through the right chest.
None of the patients required parietal pleurectomy.
All operated patients stopped leaking chyle within the
24 hours following surgery, contrary to the results of
the literature review conducted by Kakamad et al. on
39 published case reports.!* Exact thoracic duct
ligation facilitated with the thoracoscopy might
provide another reason for the immediate stoppage of
chylous leakage.

Oral nutrition was introduced on postoperative
day one and advanced as tolerated. Based on our
experience and along with the reviewed literature, we
propose an algorithm for chylothorax management, as
shown in Figure 1.

Chylothorax

W/
Traumatic/latrogenic/
Postoperative

/

Nontraumatic/Spontaneous

v

Drainage>1000 ml/day

Drainage<500 ml/day

Treatment of the
underlying disease

v

Y

v

Unfit for surgery Conservative treatment Conservative treatment
\l’ up to 5 days up to 5 days
Thoracic drainage,
chemical pleurodesis \ s
Persi Persi
ersistent Healed ersistent Healed
leakage leakage
Surgery (VATS ligation of thoracic |

duct * pleurectomy)

v

v

Healed

Persistent leakage:
pleuro-peritoneal shunt

Figure 1 Algorithm of chylothorax management.
Slika 1. Algoritam upravljanja hilotoraksom

Discussion

Before Lampson reported thoracic duct ligation in
1948, the standard of care in the treatment of
traumatic chylothorax was conservative, including nil
per mouth, parenteral nutrition, and repeated
thoracentesis, which was burdened with devastating
50%  mortality.*  Nontraumatic ~ (malignant)
chylothorax at the time had a mortality of 100%.%6
Introducing thoracic duct ligation lowered mortality
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towards a contemporary rate of 7 - 10%. Bilateral and
malignant chylothorax harbor the highest mortality
rate even today.

The case of death in untreated or inappropriately
treated patients is mainly wasting due to malnutrition,
gradual immunodeficiency, and sometimes heart
failure because of fluid accumulation and
compression. Mortality is increased when the
condition is unrecognized or treated inappropriately.
High output depletion of proteins, immunoglobulins,
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fats, vitamins, electrolytes, and water leads to rapid
malnutrition and immunodeficiency. Therefore, early
recognition of this subgroup of patients and timely
indication for surgery is essential to prevent the
irreversible phase of metabolic and immunologic
demise. Continuous loss of immunoglobulins and
lymphocytes induces severe immunosuppression
with  opportunistic  infections.®  Nevertheless,
infection of pleural fluid is rare due to the
bacteriostatic properties of lymphatic fluid.

Early diagnosis and appropriate management
increase the chances for successful treatment and
decrease the complication rate. The milky or murky
macroscopic appearance of pleural effusion should
raise suspicion of chylothorax.” Clear pleural effusion
is expected in the early postoperative period because
patients traditionally have reduced oral intake or are
fasting. Daily return of the chyle via the thoracic duct
is estimated at 1.5 - 2.5 liters. Drainage of more than
400 mL of pleural fluid per day deserves further
work-up. Biochemical analysis of pleural fluid in
chylothorax is positive if it shows a high triglyceride
content. Triglyceride level >1.24 mmol/L (110
mg/dL) is pathognomonic for chylous effusion.
Triglyceride level <0.56 mmol/L (50 mg/dL) rules
out chylothorax.™*> The levels in between the upper
and lower range might present diagnostic challenges,
but the serum triglyceride level might help confirm or
exclude the diagnosis. Also, the cholesterol level in
the pleural effusion should be lower than the serum
cholesterol value, which is also a prerequisite for a
positive diagnosis of chylothorax.

Non-traumatic chylothorax is more challenging to
diagnose, sometimes needing magnetic
resonance lymphangiography (MRL), which allows
noninvasive detection of the source of the chylous
leak and selection of the appropriate management
approach.

Chylothorax can be treated conservatively, using
thoracic duct embolization or with surgery. Medical
care aims to lower chyle production through dietetic
measures and drainage of pleural space, hopefully
leading to the spontaneous occlusion of the leaking
site. Symptomatic patients need tube thoracostomy,
which alleviates respiratory distress caused by
excessive fluid accumulation and lung and heart
compression. Drainage allows lung re-expansion,
which reduces available space for fluid accumulation.
The apposition of the pleurae also contributes to the
compression of the leaking site, thus reducing the
flow and fluid accumulation.

The patient refrains from eating and receives a
total parenteral replacement of calories, proteins,
fluid, and electrolytes. Several authors reported
successful off-label treatment with somatostatin or its

synthetic analog octreotide, which inhibits the
synthesis of growth hormone, glucagon, and insulin
and decreases lymphatic production. 111819

Chemical  pleurodesis  with  bleomycin,
minocycline, tetracycline, or, most often, talk, is
another therapeutic option aiming to obliterate pleural
space, thus preventing fluid accumulation.
Pleurodesis can be combined with thoracic duct
ligation or as a stand-alone procedure.'*2° When daily
fluid production is <500 mL, the reported success rate
of conservative treatment is 70 - 90%.

Itkin and colleagues report a series of 109 patients
successfully treated with thoracic duct catheter
embolization after traumatic thoracic duct leakage.
They conclude that this novel approach is a safe,
feasible, and minimally invasive method for treating

traumatic chylothorax. Nevertheless, this is a
technically challenging procedure that needs
appropriate  facilities and  highly  trained

interventional radiologists, which might be reserved
for selected tertiary trauma centers or large teaching
hospitals.?

Persistent leakage of more than 1000 mL per day
indicates a high-output of chylothorax with poor
chances for a spontaneous resolution, especially if the
etiology is iatrogenic (postoperative). Indications for
surgical treatment of chylothorax are daily production
of >1000 mL in adults or >600 mL in children for four
days; persistent leakage for more than two weeks
despite conservative treatment; metabolic
complications such as electrolyte or immunologic
disbalance.»*1%15 Surgical options are direct ligation
of the thoracic duct approached through thoracotomy
or VATS; mass ligation of the thoracic duct through
thoracotomy or VATS; pleurectomy with pleurodesis
or implantation of a pleuro-peritoneal shunt. If the
patient has already had thoracic surgery, the approach
through the postoperative wound is reasonable. Still,
depending on local expertise and the thoracic
surgeon's discretion, it does not preclude the
minimally invasive (VATS) approach. The
placement of pledgeted sutures or local sealants such
as fibrin glue or blood patch was not necessary in our
series of patients, although advocated by some as an
ancillary means of stopping the leakage.?%

Intraoperative identification of a leaking spot
might be challenging despite a clear anatomical
position. Several techniques help surgeons identify
the site of injury. Administration of olive oil or full-
fat milk one hour before surgery per os or via a
nasogastric tube can help visualize the leaking spot
due to enhanced production of milky effusion.*® If it
cannot be identified, the thoracic duct should be
ligated directly or en masse above the diaphragm. The
right pleural space is approached through
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thoracotomy or VATS. En masse ligation
encompasses a bundle of tissue between the aorta,
azygos vein, esophagus, and spine.???>% |solated
ligature requires precise identification and thoracic
duct ligation. Traditional suture ligature is usually
replaced with titanium or polymeric clips, especially
in the era of VATS.?"2 Parietal pleurectomy might
be added after the ligation when lymph leakage
control is uncertain.*® If thoracic duct ligation
remains unsuccessful with persistent symptomatic
chylothorax, the ultimate option in recurring cases is
a pleuro-peritoneal shunt with the rationale that the
peritoneum will absorb the excessive fluid.®*3 The
method should be used only as a last resort because
of the high complication rate, such as catheter
obstruction with fibrin, infection, and
pneumoperitoneum.?

Conclusion

In our experience, chylothorax should be initially
treated conservatively. However, the indication for
surgery should not be delayed for more than five
days, especially in non-traumatic (malignant)
chylothorax and in postoperative (iatrogenic) cases of
chylothorax. Due to the advantages of a minimally
invasive thoracoscopic approach, high success rate of
operative treatment, and low morbidity and mortality
after surgical ligation of the thoracic duct, the
threshold for surgery seems to be lower than ever
before.

In our series of patients, the VATS approach for
thoracic duct ligation proved to be minimally
invasive, highly efficient, and well tolerated. It
confirms the golden standard in treating chylothorax
with a high success rate. Alternative options, such as
thoracic duct embolization, might need dedicated
staff and available facilities, precluding the broader
use of this exciting but demanding technique.
Although recommended by several authors, the need
for parietal pleurectomy was not encountered since
the therapeutic goal was achieved with thoracic duct
ligation only.
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Sazetak

Cilj rada: Usporediti u¢inkovitost neoperacijskog i operacijskog lijeCenja akutne rupture Ahilove tetive
obzirom na razlike u ishodu lije¢enja.

Metode i materijali:Pretrazene su baze medicinskih podataka MEDLINE, Web of Science i Cochrane
Library za razdoblje od sije¢nja 2012. godine do prosinca 2022. godine koriStenjem klju¢nih rijeci
"rupture”, "Achilles tendon", "conservative treatment", “operative treatment" i "rehabilitation".
Obuhvacena su randomizirana istrazivanja, pregledni i sistematski pregledni radovi, te metaanalize
objavljeni na engleskom jeziku.

Rezultati: Analizirano je ukupno 12 radova koji su se bavili problematikom lijecenja potpune akutne
rupture Ahilove tetive. Neoperacijskim lijeCenjem uz koristenje protokola funkcionalne rehabilitacije ne
postoji veca razlika u ishodu lije¢enja u usporedbi s operacijskim lijeCenjem u vidu ucestalosti ponovne
rupture, povratku misi¢ne snage i opsega pokreta u gleznju, a bol je manja. Ostale komplikacije lije¢enja
(infekcije rane, nekroza koze i tetiva, fistule, adhezija oziljka, o$teCenje suralnog Zivca, duboka venska
tromboza, pluéna embolija) su opCenito ucestalije i povezane s operativnim lijeéenjem.

Zakljucak: Akutna ruptura Ahilove tetive moze se neoperacijski i operacijski uspjesno lijeciti. Rezultati
ve¢ine radova ukazuju na to da je neoperacijsko lijeGenje uz protokol funkcionalne rehabilitacije
uc¢inkovito, pri ¢emu su stopa ponovne rupture i funkcionalni oporavak usporedivi s onime u operativnom
lijeenju, ali uz manje popratnih komplikacija.

Kljuéne rijeci: Ahilova tetiva, ruptura, konzervativno lijeCenje, operativno lijeCenje, rehabilitacija

Summary

Obijective: The aim was to compare the effectiveness of conservative and surgical treatment of acute
Achilles tendon rupture regarding outcome differences.

Methods and materials: An extensive literature search of MEDLINE, Web of Science, and Cochrane
Library was conducted from January 2012 to December 2022 using the following keywords: "rupture”,
"Achilles tendon", "conservative treatment”, "operative treatment" and "rehabilitation". Randomized
controlled trials, literature reviews, and systematic literature reviews as well as meta-analyses published in
English were included.

Results:12 studies were analyzed focusing on the treatment of complete Achilles tendon rupture.
Conservative treatment with a functional rehabilitation protocol has no major outcome differences
regarding the frequency of rerupture, return of muscle strength, and range of motion in the ankle compared
to the operative treatment, with milder pain reported. Other treatment complications (wound infections,
skin and tendon necrosis, fistulas, scar adhesion, sural nerve damage, overlengthening of the tendon, deep
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venous thrombosis, pulmonary embolus) are generally more frequent and associated with operative

treatment.

Conclusion: Acute Achilles tendon rupture can be successfully treated both conservatively and
surgically. Results indicate that a complete acute Achilles tendon rupture can be successfully treated
conservatively with a functional rehabilitation protocol, with comparable rates of rerupture and functional
recovery to those treated operatively, while having less complications.

Key words: Achilles Tendon, Rupture, Conservative Treatment, Operative treatment, Rehabilitation

Uvod

Ahilova tetiva najsnaznija je tetiva u ljudskom
tijelu.? Nastaje spajanjem straznje povrSinske
skupine misica potkoljenice m. soleusa i m.
gastrocnemiusa, duzine je pet do Sest centimetara,
debljine pet do Sest milimetara, Sira u proksimalnom
dijelu i obavijena -elasticnom, tankom opnom,
paratenonijem.® Opskrba krvlju vrlo je oskudna,
osobito u podru¢ju dva do Sest centimetara iznad
hvati§ta za petnu kost.'? Ruptura Ahilove tetive
relativno je cCesta sportska, rekreacijska i radna
ozljeda, a ¢esc¢e se javlja u muskaraca u odnosu na
zene (10:1) s bimodalnom distribucijom.}245 Prvi
vrhunac pojavnosti je u osoba izmedu 25 i 40 godina,
kada je mnajéeS¢e ruptura posljedica sportskih
visokoenergetskih ozljeda, dok se drugi vrhunac
javlja u osoba starijih od 60 godina, kada se najcesce
radi o rupturi degenerativno promijenjene tetive.?

Ruptura Ahilove tetive moze biti akutna i
zastarjela, a moze se previdjeti u do ¢ak 25%
slucajeva.®’ Zastarjela ruptura definira se kao
kasnjenje u postavljanju dijagnoze rupture od Cetiri
do Sest tjedana od ozljede,®"® a &esto se pogresno
dijagnosticira kao uganuce gleznja.® Tipi¢ni glavni
simptom akutne rupture nagla je i jaka bol u donjem
dijelu m. tricepsa surae, koja onemogucava daljnje
kretanje, a Cesto je pracena karakteristicnim zvucnim
fenomenom. U podru¢ju rupture mogu biti vidljivi
oteklina i hematom. Pri pregledu bolesnika s
potpunom rupturom tetive u potrbusnom leze¢em
polozaju sa stopalima koja vise preko ruba kreveta,
moze Se palpirati mjesto razdora tetive, a testom
stiskanja potkoljenice (engl. the calf squeeze test) pri
pritisku na m. triceps surae ne dolazi do plantarne
fleksije stopala.>*!! U nagoj klinickoj praksi, te na
sjevernoamerickom podrucju, test je poznat pod
imenom Thompsonov test, dok je na britanskim
otocima poznat kao Simmondsov test.!* Pri potpunoj
rupturi, bolesnik se ¢esto ne moze odi¢i na prste
ozlijedene noge.>!° Medutim, kod ¢etvrtine bolesnika
aktivna plantarna fleksija stopala bude o¢uvana zbog
djelovanja m. tibialis posterior, mm. peronei i m.
flexor digitorum longus.'* Diferencijalna dijagnoza
rupture Ahilove tetive obuhvaca peritendinitis
Ahilove tetive, rupturu m. gastrocnemiusa, istegnuce
ili rupturu misi¢a potkoljenice, ozljedu ligamenta,
ozljedu n. peroneusa i prijelom potkoljenice.’
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Ultrazvuéni (UZV) pregled smatra se zlatnim
standardom u dijagnostici akutnih ruptura Ahilove
tetive.! Pri potpunoj rupturi uocava se prekid
kontinuiteta tetive, §to se osobito dobro moze
detektirati  prilikom dinami¢kog pregleda.’®!?
Dinamickim pregledom moze se utvrditi postoji li
kontakt, odnosno kolika je udaljenost izmedu
rupturiranih dijelova tetive u plantarnoj fleksiji, o
Cemu ovisi daljnje lijeenje.*343  Magnetska
rezonancija (MR) u dijagnostici akutnih ruptura
najcesce nije potrebna, dok indikacije za MR mogu
biti uredan ili dvosmislen Simmonds-Thompsonov
test, nejasan UZV nalaz, normalna napetost tetive u
mirovanju u usporedbi s neozlijedenom stranom,
neopipljiv razmak izmedu rubova tetiva, zastarjela,
djelomiéna ili ponovna ruptura, prethodna operacija
Ahilove tetive, anamneza kroni¢ne tendinoze, te
klinicka sumnja na rupturu kod atraumatskog
mehanizma ozljede.1®17181920 [ jjeCenje  akutne
rupture Abhilove tetive moze biti neoperacijsko i
operacijsko, a izbor ovisi 0 UZV nalazu, dobi
bolesnika, sportskoj aktivnosti, te prisutnim
komorbiditetima.>#713141521 ykoliko prilikom UZV
dijagnostike, pri 20° plantarne fleksije, dolazi do
apozicije rupturiranih dijelova tetive ili je razmak
manji od pet milimetara, u obzir dolazi neoperacijsko
lije¢enje. !4

Cilj ovoga preglednoga rada je usporediti
ucinkovitost neoperacijskog i operacijskog pristupa u
lijeCenju rupture Ahilove tetive.

Metode i materijali

Pretrazene su baze medicinskih podataka
MEDLINE, Web of Science i Cochrane Library za
razdoblje od sijecnja 2012. godine do prosinca 2022.
godine, koriStenjem kljuénih rijeci
"ruptura”,"Ahilova tetiva", "konzervativno lijeenje",

"operativno lijecenje” 1 "rehabilitacija" (engl.
"rupture”,  "Achilles  tendon",  “conservative
treatment”, "operative treatment” and

"rehabilitation”), uz koriStenje AND operatora,
objavljeni na engleskom jeziku, te dostupni u
cijelosti. Obuhvacena su randomizirana istrazivanja,
pregledni i sistematski pregledni radovi, te
metaanalize koji su usporedivali neoperacijsko i
operacijsko lije¢enje akutne rupture Ahilove tetive.
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Iskljuceni su radovi Kkoji su usporedivali samo
razli¢ite tehnike neoperacijskog ili samo razliCite
tehnike operacijskoga lije¢enja.Usporedivani ishodi
lijeCenja ukljucuju usporedbu ucestalosti ponovne
rupture, povratka miSi¢ne snage i opsega pokreta,
smanjenja boli, te pojavnosti drugih komplikacija
(infekcija rane, nekroza koze i tetiva, fistule, adhezija
oziljka, oSte¢enje suralnog Zivca, prekomjerno
produljenje tetive, duboka venska tromboza (DVT) i
pluéna embolija).

Rezultati

Pretrazivanjem literature nadeno je 87 radova, a
nakon pregleda naslova i sazetaka iskljuceno je njih
71 Kkoji nisu odgovarali zadanim kriterijima, te
dodatno ¢etiri duplikata (Slika 1). U kona¢nu analizu
ukljuceno je ukupno 12 radova (Tablica 1) koji su
usporedivali neoperacijsko i1 operacijsko lijecenje
akutne rupture Ahilove tetive.

Radovi u bazi
Papers in basis
MEDLINE (n=54),
Web of Science (n=19),
Cohrane Library (n=14)

I

Ukupan broj radova
Total number of papers

n=87

Iskljuceni radovi s obzirom
na naslov, sazetak i jezik
Papers excluded due to title,
abstract and language
n=71

Iskljuceni duplikati
Excluded duplicates
n=4

A
Ukupno radova za analizu
Total number of papers for analysis
n=12

Slika 1. Proces strategije pretrazivanja
Figure 1 Flowchart of research strategy

Neoperacijsko lije¢enje moze biti konvencionalno
i s funkcionalnom rehabilitacijom. Konvencionalno
neoperacijsko lijeCenje ukljuCuje mirovanje u
imobilizaciji sa stopalom u plantarnoj fleksiji bez
opterecenja noge, tijekom deset tjedana, nakon cega

slijedi rehabilitacija.! Iako postoje razli¢iti protokoli,
generalno neoperacijsko lijeenje s funkcionalnom
rehabilitacijom obuhvaéa ranu mobilizaciju i
djelomi¢no optereéenje tezinom tijela izmedu nultog
i 14. dana od postavljanja imobilizacije. Postavlja se
ortoza za stopalo u polozaju plantarne fleksije od 30°,
koja se od drugog do Sestog tjedna postupno smanjuje
do neutralnog polozaja. Izmedu Sestog i osmog tjedna
zapoCinje se s rehabilitacijom. Isti principi
funkcionalne rehabilitacije koriste se i nakon
operacijskoga  lijeenja.2%?2232425  Qperacijsko
lijeCenje moze biti otvorenim pristupom, te
perkutanom i endoskopskom metodom, 29212223
Konvencionalno neoperacijsko lijeCenje pokazuje
vecu stopu ponovne rupture u odnosu na operacijsko
lijedenje. 2922326212829 Neoperacijsko lijeenje s
funkcionalnom rehabilitacijom pokazuje manju stopu
ponovne rupture koja je usporediva sa stopom
ponovne  rupture u  operacijski lije¢enih
bOIesnika.2’9’22’23'26’27'28’29

U analiziranim studijama stopa ponovne rupture
nakon neoperacijskoga lijecenja krece se od O do
13%, a nakon operacijskoga lije¢enja od 0 do
8%,2'9'22’23’24'25’26'27’28'29’30'31 dOk jedna StUdija naVOdi
mogucénost ponovne rupture nakon operacijskog
lijeCenja i do 16% u osoba mladih od 30 godina, §to
povezuju s agresivnijim pristupom rehabilitaciji.? U
analiziranim studijama koristene su razli¢ite metode
neoperacijskoga i operacijskoga lijecenja. Tri od
Cetiri metaanalize randomiziranih klinickih studija
pokazuju kako nema statisticki znacajne razlike u
stopi ponovne rupture izmedu neoperacijskoga i
operacijskoga lijecenja, ukoliko se koriste protokoli
funkcionalne rehabilitacije.?®?"* Istrazivanje Denga i
sur. iz 2017. godine pokazuje ucestalost ponovne
rupture u neoperacijski lijeCenih bolesnika od 9,71%,
te operacijski lije¢enih od 4,31%.3!

U metaanalizama i preglednim radovima nema
statisticki znacajne razlike u povratku snage misica
potkoljenice,?92327.282930.31 ok jedno randomizirano
klini¢ko istrazivanje pokazuje 10-18% vecéu snagu
miSi¢a potkoljenice nakon operacijskoga lije¢enja,® a
drugo 13% manju snagu.?* U studiji Manenta i sur.
opseg pokreta plantarne fleksije smanjen je za Getiri
stupnja u odnosu na zdravu nogu kod neoperacijski
lije¢enih, a pet do deset stupnjeva kod operacijski
lijeCenih bolesnika.”* Metaanaliza Soroceanu i sur
pokazuje smanjenu plantarnu  fleksiju  kod
neoperacijski lijeenih bolesnika, koja je statisticki
znacajna, ali klini¢ki nema znacaja jer iznosi 1,07°.2°
Ostale studije ne pokazuju statisti¢ki znacajnu razliku
U opsegu pokreta.?6:27:2831 Bo| je zasebno analizirana
u jednoj studiji koja se javila u operiranih bolesnika u
74%, te je povezana s poslijeoperacijskim
oziljkom.?*
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Tablica 1. Obiljezja analiziranih radova

Table 1 Characteristics of the analyzed papers

Prvi autor, godina/ First author, year

Manent, 2019.%

Vrsta studije/ Type of study

Prospektivno randomizirano kontrolirano klini¢ko istrazivanje/ Prospective randomized controlled trial

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

Srednja dob 41 (18 do 59) godina, 32 muskarca, 2 Zene / Median age 41 (18 to 59) years, 32 men, 2 women

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura Neoperacijski lije¢eni n=11 Operacijski lije¢eni perkutanom tehnikom n=11 Operacijski lije¢eni
otvorenom tehnikom n=12 1 godina/ Total acute rupture Conservative treatment n=11 Percutaneous surgery n=11 Open
surgery n=12 1 year

Ishodi lijecenja/Treatment outcomes

Sposobnost stajanja s podignutim petama mono- i bipodalno 3 sekunde, ocjena boli <2 nakon hodanja, povratak u aktivni
prethodni Zivot/ Ability to stand with heels raised mono- and bipodally for 3 seconds, pain score <2 after walking, return
to active previous life

Slaba tocka i ograni¢enja/The weak point and
limitations

Mali broj ispitanika/ Small sample size

Opazanje i zaklju¢ak/Observation and
conclusion

Konzervativno lije¢enje jednako je ucinkovito kao i operativno lijecenje, uz protokol rehabilitacije s ranim opterec¢enjem
tezinom./Conservative treatment is as effective as operative treatment with an early weight-bearing rehabilitation
protocol.

Prvi autor, godina/First author, year

Heikkinen, 2017.2

Vrsta studije/Type of study

Prospektivno randomizirano kontrolirano istrazivanje / Prospective randomized controlled trial
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Demografski podaci/podaci o istrazivanjima/
Demographic data/research data

Srednja dob 39,3 godina (27 do 60), 55 muskaraca, 5 zena/ Median age 39.3 (27 to 60) years, 55 men, 5 women

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura Neoperacijski lije¢eni n=28 Operacijski lije¢eni n=32 18 mjeseci / Total acute rupture
Conservative treatment n=28 Surgical treatment n=32 18 months

Ishodi lijecenja/Treatment outcomes

Volumen misi¢a potkoljenice, masna degeneracija miSi¢a potkoljenice, duljina zahvacene Ahilove tetive, izokineticka
snaga plantarne fleksije/ Calf muscle volume, muscle fatty infiltration, Achilles tendon length, isokinetic strength of
plantar flexion

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Nije snimljena nezahvacena Ahilova tetiva; metoda za mjerenje duljine Ahilove tetive nije validirana za MR/ The
unaffected Achilles tendon was not imaged; the method for measuring the length of the Achilles tendon has not been
validated for MR

Opazanje i zaklju¢ak/Observation and
conclusion

Konzervativno lijeCenje rezultiralo je ve¢om atrofijom miSica soleusa, prosjecna duljina Ahilove tetive bila je 19 mm duza
nakon konzervativnog lijeenja. 10% do 18% veca snagu miSica bila je kod operativno lijeCenih bolesnika./ Conservative
treatment resulted in greater soleus muscle atrophy, the average length of the Achilles tendon was 19 mm longer after
conservative treatment. 10% to 18% greater muscle strength was observed in operative treated patients.
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Prvi autor, godina/First author, year

Buddecke, 2021.%

Vrsta studije/ Type of study

Pregledni rad Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura/Total acute rupture

Ishodi lijecenja/ Treatment outcomes

Slaba to¢ka i ograni¢enja/ The weak point and
limitations

Opazanje i zaklju¢ak/Observation and
conclusion

Operativno lije¢enje je metoda izbora za vrhunske sportase, dok je za op¢u populaciju individualni izbor izmedu bolesnika
i lije¢nika./Operative treatment is the treatment of choice for elite-level athletes, while for the general population it is an
individual choice between the patient and physician.

Prvi autor, godina/First author, year

Park, 2020.2

Vrsta studije/Type of study

Pregledni rad /Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura/Total acute rupture

Ishodi lijecenja/Treatment outcomes

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Opazanje i zaklju¢ak/Observation and
conclusion

Akutna ruptura zdrave tetive moze se uspjesno lijeciti konzervativno i operativno./Acute rupture of a healthy tendon can
be successfully treated conservatively and operatively.

Prvi autor, godina/ First author, year

Kauwe, 2017.°

Vrsta studije/Type of study

Pregledni rad /Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lijeCenja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura/ Total acute rupture

Ishodi lijecenja/Treatment outcomes

Slaba to¢ka i ograni¢enja/The weak point and
limitations
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Opazanje i zaklju¢ak/ Observation and
conclusion

Konzervativno i operativno lijeéenje daju dobar funkcionalni ishod uz protokol funkcionalne rehabilitacije./ Conservative
and operative treatment give a good functional outcome with a functional rehabilitation protocol.

Prvi autor, godina/First author, year

Nandra 2012.%

Vrsta studije/Type of study

Pregledni rad /Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/ Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura/ Total acute rupture

Ishodi lijecenja/Treatment outcomes

Slaba to¢ka i ograni¢enja/The weak point and
limitations

OpaZzanje i zaklju¢ak/Observation and
conclusion

Programi rane mobilizacije i rehabilitacije uc¢inkoviti su tijekom konzervativnog i operativnog lijeCenja, te su stope
ponovne rupture usporedive. / Early mobilization and rehabilitation programs are effective during conservative and
operative treatment and re-rupture rates are comparable.

Prvi autor, godina/First author, year

Holm, 2015.%

Vrsta studije/Type of study

Sustavni pregledni rad /Systematic Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

7 randomiziranih prospektivnih kontroliranih ispitivanja na ljudima s ukupnim brojem ispitanika n=577/ 7 randomized
prospective controlled trials on humans with a total number of subjects n=577

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Usporedba neoperacijski i operacijski lije¢enih bolesnika / Total acute rupture / Comparison of
conservatively and surgicaly treated patients

Ishodi lijecenja/Treatment outcomes

Ponovna ruptura, druge komplikacije, funkcionalni ishodi/ Rerupture, other complications, functional outcomes

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Razli¢iti rehabilitacijski protokoli/ Different rehabilitation protocols

Opazanje i zakljuc¢ak/Observation and
conclusion

Razlike izmedu konzervativnog i operativnog lijecenja su suptilne, $to bi moglo znaciti da je rehabilitacija vaznija od
stvarnog pocetnog lije¢enja. / The differences between conservative and operative treatment are subtle and this could
mean that rehabilitation is more important than the actual initial treatment.

Prvi autor, godina/First author, year

Zhang, 2015.%"

Vrsta studije/Type of study

Sustavni pregledni rad /Systematic Review

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

9 meta-analiza koje su ukljucivale samo randomizirana kontrolirana ispitivanja objavljena izmedu 2002. 1 2013./ 9 meta-
analyses that included only randomized controlled trials published between 2002 and 2013.

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lijeCenja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Usporedba neoperacijski i operacijski lije¢enih bolesnika / Total acute rupture Comparison of
conservatively and surgicaly treated patients
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Ishodi lijecenja/Treatment outcomes

Stopa ponovne rupture i funkcionalni ishod/Rerupture rate and functional out come

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Clanci na engleskom jeziku / Articles in English

Opazanje i zaklju¢ak/Observation and
conclusion

Konzervativno lijeenje bilo je jednako operativnom lijecenju u pogledu uéestalosti ponovne rupture, opsega pokreta,
opsega potkoljenice i funkcionalnih ishoda, dok je smanjena ucestalost drugih komplikacija./ Conservative treatment was
equivalent to operative treatment in terms of rerupture rate, range of motion, lower leg circumference, and functional
outcomes, while the incidence of other complications was reduced.

Prvi autor, godina/First author, year

Deng, 2017.3

Vrsta studije/Type of study

Metaanaliza/ Meta-Analysis

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

8 randomiziranih kontroliranih istraZivanja koja su ukljucivala 762 bolesnika/ 8 randomized controlled trials involving
762 patients

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Neoperacijski lijeCeni n=377; Operacijski lije¢eni n=381 / Total acute rupture Conservative
treatment n=377 Surgicaly treated n=381,

Ishodi lijecenja/Treatment outcomes

Stopa ponovne rupture, ucestalost DVT-a, bolesnici koji se vracaju sportu, opseg pokreta gleznja, funkcionalni rezultati/
Rerupture rate, incidence of DVT, patients returning to sport, ankle range of motion, functional outcomes

Slaba tocka i ograni¢enja/The weak point and
limitations

Relativno male studije s relativno malim brojem ciljanih bolesnika, kratko prosje¢no razdoblje pracenja, razlicite varijable
/ Relatively small studies with a relatively small number of target patients, short average follow-up period, different
variables

Opazanje i zaklju¢ak/Observation and
conclusion

Operativno lije¢enje moze ucinkovito smanjiti stopu ponovne rupture i moglo bi biti bolji izbor za lijecenje akutne rupture
Ahilove tetive/ Operative treatment can effectively reduce the rate of re-rupture and may be a better choice for the
treatment of acute Achilles tendon rupture.

Prvi autor, godina/First author, year

van der Eng, 2013.%8

Vrsta studije/Type of study

Metaanaliza/ Meta-Analysis

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

7 randomiziranih kontroliranih istrazivanja objavljenih od 2001. do 2012. s ukljucenih 576 odraslih bolesnika/ 7
randomized controlled trials published from 2001 to 2012 with included 576 adult patients

V/rsta rupture, opis intervencije, kontrolna
skupina, trajanje lijeCenja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Neoperacijski lije¢eni n=286; Operacijski lije¢eni n=290 / Total acute rupture Conservative
treatment n=286 Surgicaltreatment n=290

Ishodi lijecenja/Treatment outcomes

Stopa ponovne rupture, stopa drugih komplikacija/ Rerupture rate, rate of other complications

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Heterogenost prisutna pri analizi komplikacija, razlika u rehabilitacijskim protokolima / Heterogeneity present when
analyzing complications, difference in the rehabilitation protocols

Opazanje i zaklju¢ak/Observation and
conclusion

Nema razlike u stopi ponovne rupture izmedu konzervativno i operativno lijeCenih bolesnika. Operativno lijeCenje bilo je
povezano s dvostruko vec¢om stopom komplikacija od konzervativnog lije¢enja./ There is no difference in rerupture rate

between conservatively and operatively treated patients. Operative treatment was associated with twice the complication
rate of conservative treatment.

1 S0UAIDALDZUOY 1]SOIIAOYUIIN DGPDLOAS)) ANS 1 [ ILINPUDJ

v6T-€81:(€)¥S ¥20Z Maper paN — =



06T

Prvi autor, godina/First author, year

Soroceanu, 2012.2°

Vrsta studije/Type of study

Metaanaliza/ Meta-Analysis

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

10 randomiziranih kontroliranih istrazivanja koja su usporedivala konzervativno i operativno lije¢enje od 2005. do 2011./
10 randomized controlled trials comparing conservative and operative treatment from 2005 to 2011

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Neoperacijski lijeCeni n=408; Operacijski lije¢eni n=418 / Total acute rupture Conservative
treatment n=408 Surgical treatment n=418

Ishodi lijecenja/Treatment outcomes

Stopa ponovne rupture, stopa drugih komplikacija, snhaga, opseg pokreta, vrijeme do povratka na posao, opseg
potkoljenice i funkcionalni ishodi/ Rerupture rate, rate of other complications, strength, range of motion, time to return to
work, calf circumference, and functional outcomes

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Znacajna heterogenost izmedu istrazivanja/ significant heterogeneity among the studies

Opazanje i zaklju¢ak/Observation and
conclusion

Konzervativno lije¢enje je razuman izbor lijeGenja u centrima koji koriste funkcionalnu rehabilitaciju. / Conservative
treatment represents a reasonable treatment choice at centers that use functional rehabilitation.

Prvi autor, godina/First author, year

Jiang, 2012.%

Vrsta studije/Type of study

Metaanaliza/ Meta-Analysis

Demografski podaci/ podaci o istrazivanjima/
Demographic data/research data

10 randomiziranih kontroliranih istrazivanja koja su usporedivala konzervativno i operativno lije¢enje od 1980. do 2011.
s ukupno 894 bolesnika/ 10 randomized controlled trials comparing conservative and operative treatment from 1980 to
2011. a total of 894 patients

Vrsta rupture, opis intervencije, kontrolna
skupina, trajanje lije¢enja/Type of rupture,
intervention description, control group,
duration of intervention

Potpuna akutna ruptura; Neoperacijski lijeCeni n=453; Operacijski lijeGeni n=441 / Total acute rupture Conservative
treatment n=453 Surgical tretment n=441

Ishodi lijecenja/Treatment outcomes

Ponovna ruptura, vrijeme bolovanja, povratak sportu, adhezija oziljka, povrSinska infekcija, poremecaj senzibiliteta,
duboka infekcija, DVT, ekstremno produljenje Ahilove tetive/ Rerupture, sick leave, returned to sports, scar adhesion,
superficial infection, sensitivity disorder, deep infection, DVT, extreme lengthening of the Achilles tendon

Slaba to¢ka i ograni¢enja/The weak point and
limitations

Visoka heterogenost medu istrazivanjima, nedostatak odgovarajucih istrazivanja i dosljednog sustava funkcionalne
procjene/ High heterogeneity among studies, lack of appropriate studies and a consistent system of functional assessment.

Opazanje i zaklju¢ak/Observation and
conclusion

Operativno lije¢enje moze uéinkovito smanjiti rizik od ponovne rupture, ali i povecati vjerojatnost ostalih komplikacija. Iz
trenutacnih studija nema dovoljno dokaza koji bi poduprli uvjerenje da operacija moze dovesti do boljeg funkcionalnog
oporavka./ Operative treatment can effectively reduce the risk of re-rupture, but increase the likelihood of other
complications. There is insufficient evidence from current studies to support the belief that surgery can lead to better
functional recovery.
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Ukupne stope komplikacija, iskljuc¢ujuci ponovnu
rupturu, kre¢u se od 2,7 do 8% kod neoperacijski
lijecenih, dok se kod operacijski lijeCenih bolesnika
pojavljuju u 26,6 do 34,1%.22232628.29 Kod operiranih
bolesnika infekcija se pojavljuje od 0 do 13%,2223132
ozljeda n. suralisa od 0,42 do 19%,%223%031 3 geséa je
kod perkutane tehnike operacije.?> DVT se kod
neoperiranih bolesnika pojavljuje u 0 do 39%
sluajeva, a kod operiranih u 0 do 29%. U
metaanalizama ucestalost DVT je bez statisticki
znacajne  razlike izmedu neoperacijskog i1
operacijskoga lije¢enja.?226.30:31

Rasprava

Akutna ruptura Ahilove tetive moze Se uspjesno
lijeciti neoperacijski i operacijski, posebice ukoliko je
neoperacijsko lijeCenje praceno funkcionalnom
rehabilitacijom koja obuhvada rano opterecenje
tezinom,292223.26.21.2829  Neoperacijsko  lije¢enje
prikladna je opcija izbora u lijeCenju osoba starije
zivotne dobi, sportski neaktivnih osoba, te u
bolesnika u kojih postoji povecani rizik od
operativnog zahvata, poput tezih sréanih bolesti,
loseg opceg stanja bolesnika, u bolesnika s
transplantiranim organom, bubreznom
insuficijencijom, sustavnim bolestima, tezim oblikom
dijabetesa il terapije  glukokortikoidima.
Konvencionalno neoperacijsko lijeCenje
podrazumijeva mirovanje u sadrenoj imobilizaciji sa
stopalom u polozaju plantarne fleksije tijekom Sest do
osam tjedana, nakon Cega se postavlja ortoza sa
stopalom u neutralnom polozaju kroz dva tjedna, a
fizikalna terapija i optereCenje noge zapocinju od
desetoga tjedna. Komplikacije koje se javljaju u
konvencionalnom neoperacijskom lijeGenju  su:
ponovna ruptura (dol5%), izrazena atrofija
potkoljeni¢ne muskulature (do 30%), ukocenost
gornjeg noznog zgloba (neizvediva plantarna i
dorzalna fleksija stopala; do 15%), te smanjena gruba
snaga ozlijedenog ekstremiteta (do 40%).1? Za uspjeh
neoperacijskoga lije¢enja klju¢na je adekvatna
funkcionalna rehabilitacija koja obuhvaéa rano
optere¢enje tezinom i ranu aktivnu rehabilitaciju uz
noSenje  funkcionalne ortoze. U dosadasnjim
istrazivanjima opisani su razli¢iti  protokoli
funkcionalne rehabilitacije, te jo§ uvijek ne postoji
konsenzus o tome koji je protokol najbolji.>® Opéeniti
pristup temelji se na sto ranijem pocetku rehabilitacije
nakon postavljanja dijagnoze potpune akutne rupture
Ahilove tetive. Bitno je da UZV nalaz u plantarnoj
fleksiji stopala pokazuje kontakt krajeva rupturirane
tetive, odnosno da udaljenost nije veta od pet
milimetara.!**® Inicijalno se postavlja sadrena

imobilizacija ili ortoza uz stopalo u plantarnoj
fleksiji, od 25° do 30°. Ukoliko stopalo nije
postavljeno u adekvatan stupanj plantarne fleksije,
razmak izmedu krajeva tetive ¢e i dalje postojati, a
ukoliko se postavljanje stopala u plantarnu fleksiju
odgada, za jedan do dva tjedna dolazi do ispunjavanja
praznine fibroznim tkivom koje posljedi¢no
onemogucava odgovarajuu apoziciju tetivnih
krajeva i cijeljenje tetive.’* Izmedu sedmog i 14.
dana,?*?*? 3 prema nekim autorima ¢ak i od prvog
dana® nakon postavljanja imobilizacije, potrebno je
zapoceti s opterecenjem tezinom. Nakon 10 do 14
dana od pocetka lijeCenja postavlja se funkcionalna
ortoza koja kontrolira opseg pokreta u gleznju.
Izmedu drugog i Sestog tjedna plantarna fleksija se
postupno smanjuje do nultog polozaja. Tijekom
sedmog i osmog tjedna stopalo se nastavija
progresivno opterecivati tezinom u nultom polozaju,
uz vjezbe opsega pokreta od 0° do 30° plantarne
fleksije. Nakon osam tjedana skida se ortoza, te se
zapocinje s individualiziranom fizikalnom terapijom
koja ukljucuje terapijske vjezbe (opsega pokreta,
snazenja miSica potkoljenice i propriocepcije, s
postupnim poveéanjem optereéenja).???42> Nakon 12
tjedana zapocinje se s pravocrtnim tr¢anjem, voznjom
bicikla i plivanjem, dok se skokovi, ubrzanja i
sportski elementi uvode nakon $est mjeseci.2?
Novija istrazivanja ukazuju na to da mehani¢ko
opterecenje tijekom funkcionalne rehabilitacije
stimulira cijeljenje tetive jer se povecava proizvodnja
C¢imbenika rasta unutar tetive i proizvodnja
kolagena.®?*?  Patohistoloskim pretragama na
zivotinjskom modelu uoceno je kako neoperacijski
lijeCena potpuna akutna ruptura Ahilove tetive
pokazuje gotovo normalan histoloski uzorak, dok
operativno lijeCena sadrzi oziljno tkivo i manje
organizirana kolagena vlakna tijekom prvih osam
tjedana.®? Glavni ciljevi rehabilitacije su povratak
anatomske duljine i fizioloSke napetosti tetive, te
povratak snage i funkcionalni oporavak uz smanjenje
boli.”® Vazno je sprijeciti ponovnu rupturu i
poboljsati snagu misic¢a potkoljenice tijekom prva tri
mjeseca rehabilitacije. Kako bi se isto postiglo,
rehabilitacijski protokol u prvoj godini nakon ozljede,
a osobito unutar prvih sest mjeseci mora biti razumno
agresivan, obzirom nato da je potrebna i godina dana
bez obzira na modalitet lijeGenja (neoperacijski ili
operacijski) kako bi se funkcionalna snaga misica
potkoljenice vratila na razinu od prije ozljede.?
Operacijsko lije¢enje rupture Ahilove tetive moze
se izvesti otvorenom, perkutanom i endoskopskom
tehnikom. 42! Jedan od operacijskih na¢ina lijeCenja
je transpozicija tetive m. flexor hallucis longus koja
se moze uciniti razli¢itim tehnikama, od kojih je sve
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popularnija  endoskopska  tehnika.  Prednosti
transpozicije m. flexor hallucis longus pred drugim
tetivama koje je moguce koristiti u rekonstrukciji
poput tetive m. peroneus brevis i m. flexor digitorum
longus, je to Sto je ona izdrzljiva tetiva s jacim
miSicem od ostalih, ima isti smjer djelovanja i
pokrece se u istoj fazi s m. triceps surae.>*3%® Ciljevi
nakon operacijskoga lijeenja Su smanjenje trajanja
kontinuirane postoperacijske imobilizacije, rana
mobilizacija gleznja, te rani pocetak opterecenja
ekstremiteta uz noSenje funkcionalne ortoze.*®
Komplikacije operacijskoga lijeCenja su ponovna
ruptura (do16,6%), DVT (do 27,2%), infekcija rane
(do 12,5 %), bol (do 17,5%), ozljede suralnog zivca
(4,1-18%) i komplikacije oziljka (1,4-27%).222:24.26
Prospektivno, randomizirano, kontrolirano
istrazivanje Manenta i sur. (2019. godina) o lijeCenju
potpune akutne rupture Ahilove tetive obuhvatilo je
11 neoperacijski lijecenih bolesnika, 11 bolesnika
lijeGenih operacijski perkutanom tehnikom i 12
bolesnika lije¢enih operacijski otvorenom tehnikom s
jednakim protokolom funkcionalne rehabilitacije.
Rezultati su pokazali sli¢nu u¢inkovitost sva tri oblika
lijeCenja nakon jednogodiSnjeg pracenja, koja je
definirana kao sposobnost podizanja na prste jedne i
obje noge tijekom tri sekunde, bol nakon hoda <2 na
skali boli, te povratak aktivnom prijasnjem Zivotu.
Nakon jednogodis$njeg pracenja, udio onih koji su
uspjesno izlijeeni bio je 100% u neoperacijski
lijeCenoj skupini, 82%  u skupini operiranih
perkutanom tehnikom i 83% u skupini operiranih
otvorenom tehnikom. Intenzitet bola <2 u 52. tjednu
bio je 100% u neoperacijskoj skupini, 82% u skupini
operiranih perkutanom tehnikom i 83% u skupini
operiranih otvorenom tehnikom. Bol je bila povezana
s induracijom oziljka. Aktivnom prijaSnjem Zivotu
vratilo se 90,9% neoperacijski lijeenih bolesnika,
81,8% operiranih perkutanom tehnikom i 91,6%
bolesnika operiranih otvorenom tehnikom. Svi
neoperacijski lijeceni bolesnici imali su postignutu
maksimalnu misi¢nu snagu potkoljenice, dok se
snaga jednog bolesnika operiranog perkutanom
tehnikom i dva bolesnika operirana otvorenom
tehnikom smanjila za 20 N. Srednja vrijednost
plantarne fleksije u mirovanju nakon 52 tjedna u
neoperacijski lijecenoj skupini bila je 26°, u skupini
lije¢enih operativno perkutanom tehnikom 20°, dok
je u skupini lijeCenih operativno otvorenom tehnikom
bila 15°.2* Suprotne rezultate dobili su Heikkinen i
sur. (2017 godine) u svojem  randomiziranom
kontroliranom  istrazivanju  neoperacijskog i
operacijskog lijeenja rupture Ahilove tetive u 60
bolesnika s identi¢nim rehabilitacijskim protokolom.
Zakljuéili su kako je neoperacijsko lijeCenje
rezultiralo ve¢om atrofijom m. soleusa u usporedbi s
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operativnim, dok je prosjecna duljina Ahilove tetive
bila 19 mm veta. Ove strukturne promjene
djelomic¢no objasnjavaju 10-18% vecu misi¢nu snagu
potkoljenice primije¢enu kod operacijski lije¢enih
bolesnika. Takoder su dokazali kako m. fleksor
hallucis longus i duboki fleksori pokazuju jasnu
hipertrofiju bez obzira na metodu lijeCenja. Ovaj
nalaz pokazao je da je slabost m. tricepsa surae
kompenzirana drugim fleksorima.?® Krapf i sur.
proveli su randomizirano istraZivanje na animalnom
modelu $takora tijekom osam tjedana. Od ukupno 80
Stakora kojima su presjecene Ahilove tetive, polovini
su operacijski zasivene, a polovina je puStena na
slobodan rezim. Presjecene Ahilove tetive zacijelile
su u svih zivotinja tijekom rane mobilizacije s
optereéenjem punom tezinom. Nakon cetiri tjedna
nije bilo razlike u ¢vrstoéi tetive izmedu skupina.
Neoperacijsko lije¢enje pokazalo je pozitivne uéinke
na remodeliranje s visim stupanjem organizacije
kolagenih vlakana. Medutim, uofeno je znacajno
produljenje tetive u ranoj fazi cijeljenja. U operacijski
lijeCenoj skupini tetive su oko Savova imale oziljno
tkivo, te su se mogli vidjeti samo djelomi¢no
organizirani snopovi vlakana.®

Park i sur. zakljudili su da se akutna ruptura moze
uspjesno lijeciti operacijski i neoperacijski, te da je
rehabilitacija kljuna komponenta lijeCenja. Kao
komplikacije neoperacijskoga lijeenja naveli su
ponovnu rupturu Ahilove tetive i slabost miSi¢a
potkoljenice, a operacijskoga lije¢enja infekciju,
ponovnu rupturu, DVT, hipertrofiju oziljka i ozljedu
suralnog zivca.? Kauwe je u svom preglednom radu
zaklju¢io da funkcionalna rehabilitacija smanjuje
rizik ponovne rupture tijekom neoperacijskoga
lije¢enja do mjere da ne postoji znacajna razlika u
stopi rupture u usporedbi s operacijskim lijeCenjem.
Uzevsi u obzir relativno visok rizik komplikacija
operacijskoga zahvata, navodi kako najnovija
istrazivanja prednost daju neoperacijskom lijecenju.’
Nandra i sur. Istaknuli su da se lijeCenje akutne
rupture Ahilove tetive mora individualno procijeniti,
ovisno o razini aktivnosti bolesnika prije ozljede i
prisutnosti komorbiditeta. Navode da kirurska
intervencija smanjuje stopu ponovne rupture, ali uz
veci rizik infekcije i postoperativnog morbiditeta.
Zakljucili su da je program rane mobilizacije i
rehabilitacije ucinkovit i u operacijskom i u
neoperacijskom pristupu, uz usporedive stope
ponovne rupture.?® Holm i sur. su u sustavnom
pregledu literature analizirali sedam randomiziranih
studija koje su usporedile neoperacijsko i operacijsko
lijecenje akutne rupture Ahilove tetive sa zaklju¢kom
kako su razlike u ishodu minimalne, te da nije
utvrdena znacajna razlika u ucestalosti ponovne
rupture ili DVT-a.?® Sustavni pregledni rad Zhanga i
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sur. u kojem je analizirano devet metaanaliza pokazao
je da je neoperacijsko lijecenje s funkcionalnom
rehabilitacijom bilo usporedivo s operacijskim
lijeCenjem u pogledu ucestalosti ponovne rupture,
postignutog opsega pokreta, opsega potkoljenice i
funkcionalnog ishoda, dok je smanjena ucestalost
drugih komplikacija. U neoperacijski lijecenih
bolesnika u kojih nije provedena funkcionalna
rehabilitacija, zabiljezena je povecana stopa
rupture.?’

Deng i sur. su u svojoj metaanalizi zakljucili da je
kod operacijski lije¢enih bolesnika smanjena
ucestalost rupture (3,7% kod operativno, te 9,8% kod
konzervativno lijeCenih bolesnika), no praéeno je
povecanim rizikom infekcije rane (5%). Medutim,
bitno je istaknuti da je u pet od osam analiziranih
radova neoperacijsko lijecenje ukljucivalo dugotrajnu
imobilizaciju bez opterecenja tezinom. Nije utvrdena
znacajna razlika izmedu neoperacijski i operacijski
lije¢enih bolesnika u ucestalosti DVT-a, broju
bolesnika koji su se uspjeSno vratili sportskim
aktivnostima, postignutom stupnju dorzalne fleksije,
plantarne fleksije i funkcionalnog ishoda.®* Van der
Eng i sur. u svojoj metaanalizi nisu utvrdili znac¢ajnu
razliku u stopi ponovne rupture izmedu neoperacijski
i operacijski lijecenih bolesnika, no neoperacijsko
lijeCenje bilo je povezano s dvostruko ve¢om stopom
komplikacija.?® Soroceanu i sur. su U svojoj
metaanalizi zakljudili da je koristenjem funkcionalne
rehabilitacije stopa rupture bila jednaka i u
neoperacijski i u operacijski lije¢enoj skupini
bolesnika, a ukoliko nije koriStena funkcionalna
rehabilitacija, poveéana je stopa rupture u
neoperacijski lijeCenih. Operacijsko lijeCenje bilo je
povezano s apsolutnim povecanjem rizika od 15,8%
za ostale komplikacije (duboka i povrSinska infekcija
rane, nekroza koze i tetiva, fistule, adhezija oziljaka,
oSteenje suralnog zivca, Smanjena pokretljivost
gleZnja, prekomjerno produljenje tetive, DVT, plu¢na
embolija). Operacijski lijeceni bolesnici vratili su se
na posao 19 dana prije neoperacijski lije¢enih. Nije
bilo znacajne razlike izmedu dvije vrste lijeCenja s
obzirom na postignuti opseg potkoljenice, misi¢nu
snagu i funkcionalni ishod.?® Rezultati metaanalize
Jianga i sur. pokazali su da je operacijsko lije¢enje
bilo superiorno u odnosu na neoperacijsko u pogledu
nizeg rizika rupture i kraceg vremena bolovanja, ali
inferiorno u pogledu rizika od komplikacija. Nije
utvrdena znacajna razlika izmedu dvije vrste lijeCenja
u pogledu broja bolesnika koji su se uspjesno vratili
sportu prije ozljede. Analize podskupina pokazale su
znacajne razlike u odnosu na adheziju oziljka,
povrsinsku infekciju i poremecaj senzibiliteta Koji se
javljaju u operacijski lijecenih bolesnika. Obzirom na
to da nisu utvrdene znacajne razlike u pojavi

infekcije, DVT-a i ekstremnog produljenja Ahilove
tetive, zakljucili su kako temeljem dostupnih
istrazivanja nema dovoljno dokaza koji bi podrzali
uvjerenje da operacijsko lijeCenje dovodi do boljeg
funkcionalnog oporavka.*®

Zakljucak

Rezultati istrazivanja objavljenih u posljednjih
deset godina ukazuju na to da se akutna ruptura
Ahilove tetive moze uspjesno lijeciti i neoperacijski i
operacijski, naro¢ito ukoliko je neoperacijsko
lijeCenje praceno funkcionalnom rehabilitacijom koja
obuhvaca rano optereéenje tezinom. KoriStenjem
takvog protokola lijeCenja pokazalo se da je
ucestalost ponovne rupture gotovo jednaka kao i kod
operacijski lije¢enih bolesnika. Rezultati takoder
pokazuju da ne postoji veéa razlika izmedu dva
nacina lijeCenja vezano za povratak miSi¢ne snage i
opsega pokreta u gleznju. Sto se ti¢e boli, ona je
manja kod neoperacijski lijecenih bolesnika, jer se
bol u operiranih bolesnika javlja i zbog induracije
oziljka. Ostale komplikacije lije¢enja odnose se na
infekciju rane, nekrozu koZe i tetiva, fistule, adheziju
oziljka, o$teéenje suralnog zivca, prekomijerno
produljenje tetive, DVT i pluénu emboliju, te su
oplenito ucestalije i povezane s operacijskim
lije¢enjem. Funkcionalna rehabilitacija istice se kao
neizostavni dio lijeCenja rupture Ahilove tetive, bilo
neoperacijskim bilo operacijskim na¢inom. Opca
nacela rehabilitacije obuhvacaju rano opterecenje
tjelesnom tezinom tijekom hoda i ranu kontroliranu
mobilizaciju, sto dovodi do boljeg funkcionalnog
oporavka i zadovoljstva bolesnika.
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Prevencija padova starijih osoba

Prevention of falls of the elderly

Anja Jakovéevié¢®!, Mario Curkovi¢®?

'Dom zdravlja Zupanja, Zupanja, Hrvatska
’Dom zdravlja Osjecko-baranjske Zupanije, Osijek, Hrvatska

Sazetak

Uvod i cilj istrazivanja: U Europi i svijetu broj ljudi starijih od 65 godina kontinuirano i ubrzano raste,
Sto smatramo jednim od znacajnih javnozdravstvenih izazova danasnjice. Starije osobe Cesto dozivljavaju
padove koji mogu dovesti do prijeloma, ozljeda glave, smanjene pokretljivosti i dugotrajne hospitalizacije
i smrti. Cilj ovoga rada bio je utvrditi rizicne ¢imbenike i prikazati nacine prevencije padova starijih osoba
kako bi se sprijecila invalidnost, smrtnost, te troskovi zdravstvenih ustanova koje iste izdvajaju pri
padovima i posljedi¢nim prijelomima starijih osoba.

Metode: Pregledano je i analizirano 116 ¢lanaka iz baze podataka PubMed i 60 ¢lanaka iz baze podataka
Google Schoolar koje su sadrzavale neke ili sve kljuéne rije¢i za pretraZivanje, za razdoblje od 2017.- 2022.
godine.

Od toga je iskoristeno 33 ¢lanka iz obje baza podataka koji su sadrzavali sve klju¢ne rijeci. Kljuéne
rijeci bile su: rizi¢ni ¢imbenici za padove, sprjeCavanje padova, starije osobe, zajednica.

Iskljuéni kriteriji bili su ¢lanci stariji od 2017.godine, osobe mlade od 65 godina, institucionalizirani
bolesnici i ¢lanci koji nisu bili na engleskom jeziku.

Rezultati: Utvrdeno je da se jednokratni padovi uglavnom pripisuju vanjskim ¢imbenicima, dok se
ponavljajuéi padovi javljaju zbog unutarnjih ¢imbenika (kuce, stanovi).

Tijekom promatranog razdoblja rezultati brojnih studija potvrdili su da su programi vjezbanja snage i
ravnoteze tijela kod kuce znacajno smanjili broj padova starijih osoba. Plesne aktivnosti bile su povezane
s manjim rizikom od pada (37%) i smanjenom stopom pada (31%). Imale su povoljne ishode na tjelesnim
funkcijama i pokazalo se da su u¢inkovita intervencija prevencije pada.

Rezultati studija pokazuju da je potrebno poboljsati suradnju izmedu multidisciplinarnih zdravstvenih
timova na svim razinama zdravstvene zaStite, a posebno primarne zdravstvene zastite, kako bi se pratile
starije osobe s potencijalnim rizicima od pada i s prethodnim padovima, te smanjila njihova pojava. Time
¢e se izbjeéi potreba za hospitalizacijom i potrebom rehabilitacije u bolnicama pri zadobivanju tezih
tjelesnih ozljeda uslijed padova.

Zakljuéak: Brojne studije utvrdile su da specifi¢ni programi vjezbanja smanjuju rizik i stopu padova
kod starijih ljudi koji zive u zajednici. Zdravstveni djelatnici trebali bi biti ukljuceni u planiranje programa
prevencije pada. Robotski omogucena podrska za dnevne aktivnosti u okruzenju pametnog doma moze se
koristiti za istrazivanje pomo¢nih tehnologija za skrb o starijim osobama. To je obecavajuée podrucje koje
detektira padove starijih osoba.

Kljuéne rijedi: rizi¢ni ¢imbenici za padove, sprjeGavanje padova, starije 0sobe, zajednica

Summary

Objectives: In Europe and the world, the number of older people is continuously and rapidly growing
which we consider one of the most significant public health-challenge of today. Seniors of ten experience
falls that can lead to fractures, head injuries, reduced mobility, and long-term hospitalization and death.
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The aim of this paper was to determine risk factors and show ways of preventing falls of the elderly in order
to prevent disability, mortality and the costs of health institutions that allocate them in such events.

Methods: 116 articles from the Pub Med database and 60 articles from the Google Scholar database
that contained some or all of the search key words for the period 2017-2022 were reviewed and analyzed.

Thirty three of these articles from both databases were used, which contained all the key words. The
key words were: risk factors for falls, prevention of falls, elderly, community.

The exclusive criteria were articles older than 2017, people younger than 65, institutionalized patients
and articles that were not in English.

Results: It was found that one of the falls was mainly attributed to external factors, while repetitive
declines occur due to internal factors (houses, apartments). During the observed period, the results of
numerous studies confirmed that strength and balance exercise programs at home significantly reduced the
number of falls of the elderly. Dance interventions were associated with a lower risk of falling (37%) and
a reduced rate of decline (31%). Dance mind-motor activities had favorable outcomes on bodily functions
and were shown to be an effective fall prevention intervention.

The results of the studies show that collaboration between multidisciplinary health teams at all levels of
health care, especially primary care, needs to be improved to follow older people with potential risks of
falling and with previous falls and reduce their occurrence. This will avoid the need for medium and high-
complexity emergency procedures in hospital units.

Conclusion: Specific exercise programs have been found to reduce the risk and rate of falls in older
people living in the community. Health professionals should be involved in planning a fall prevention
program. Robotically integrated smart homes can be used to explore assistive technologies for senior care.

It is a promising area, especially for long-term care and prevention of falls of the elderly.

Key words: risk factors for falls, prevention of falls, elderly people, community

Uvod

Europska i svjetska populacija stari.!Svaka treca
osoba starija od 65 godina i svaka druga osoba starija
od 80 godina dozivi barem jedan pad tijekom godine
dana.?Starenje povecava rizik od pada, kao i rizik od
ozljeda zbog pada, §to zahtijeva dugotrajnu njegu i
skrb. Dugotrajna skrb je financijski teret za
zdravstveni sustav jer uslijed padova ¢esto dolazi do
tezih tjelesnih ozljeda 1 prijeloma koje iziskuju
hospitalizaciju i potrebu za rehabilitacijom.?

Nenamjerni pad smatra se dogadajem koji
rezultira nenamjernim zaustavljanjem osobe na tlu.
Ako osoba pretrpi tezak udarac, gubitak svijesti ili
paralizu tijekom mozdanog udara ili epileptickog
napadaja i padne, takav se dogadaj ne smatra
nenamjernim padom.?U 30% sluajeva dolazi do
ponovljenih padova. Ponavljajuc¢i padovi definiraju
se kao viSe od dva pada godisnje i ¢esto su povezani
s Cimbenicima rizika za pad, ukljucujué¢i kroni¢ne
bolesti. Padovi Cesto rezultiraju prijelomima,
ozljedama glave, poteSskocama s pokretljivoséu,
dugotrajnom hospitalizacijom, potrebom
rehabilitacije, te mogu¢im smrtnim ishodom.*

Smanjenje rizika od padova klju¢ni je fokus
preventivnih napora za poboljSanje kvalitete zivota
starijih osoba.®

Cilj ovoga rada bio je utvrditi rizi¢éne ¢imbenike i
prikazati nadine prevencije padova starijih osoba,
kako bismo sprijecili invalidnost, smrtnost, te
troskove zdravstvenih ustanova koje iste izdvajaju pri
ovakvim dogadajima.
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Metode

Pregledano je i analizirano 116 ¢lanaka iz baze
podataka PubMed i 60 clanaka iz baze podataka
Google Schoolar koje su sadrzavale neke ili sve
kljucne rijeci za pretraZivanje za razdoblje od 2017.-
2022. godine.

Od toga je iskoristeno 33 ¢lanka iz obje baza
podataka koji su sadrzavali sve klju¢ne rijeci. Kljucne
rije¢i bile su: rizicni Cimbenici za padove,
sprjeCavanje padova, starije osobe, zajednica.

Iskljuéni kriteriji bili su clanci stariji od 2017.
godine, osobe mlade od 65  godina,
institucionalizirani bolesnici i ¢lanci koji nisu bili na
engleskom jeziku.

Rezultati

Cimbenici rizika za pad podijeljeni su na
unutarnje i vanjske. Unutarnji ¢imbenici rizika su
starija dob, ortostatska hipotenzija, smanjena
pokretljivost, nestabilan hod ili poremecaj ravnoteze,
ogranic¢ena fizicka izdrzljivost, problemi sa
stopalima, oslabljen vid i sluh, poliurija,
promijenjeno mentalno stanje, kroni¢ne bolesti poput
dijabetes melitusa, neuroloske, koStane i misi¢no-
koStane bolesti.® Vanjski ¢imbenici rizika za pad
ukljuc¢uju okolisne uvjete kao $§to su slabo
osvjetljenje, neodgovaraju¢a obuca i odjeéa koja
utjeCe na pokretljivost osobe, skliska podna prostirka,
skliske kade, kabeli, podaci o prethodnom padu,
polifarmacija i uporaba odredenih lijekova. Rizik od
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pada povecava se s povecanjem broja Cimbenika
rizika.®

Jedan od rizika da starije osobe padnu u kuénom
okruzenju je nedostatak pomagala za kretanje
(invalidska  kolica, Stake, pomagala  za
hodanje).’Namjestaj koji predstavlja rizik od pada za
starije osobe ukljucuje mekane fotelje s niskim
rukohvatima, te stolove ili sjedala s oStrim rubovima
za koje se teSko uhvatiti ili drzati pri kretanju.’

U domovima starijih osoba Cesto nema protu-
kliznih plocica, protukliznih traka i protu klizne
zastite na rukohvatima i podovima u kupaonici.’ Niski
kreveti povecavaju rizik od pada zbog poteskoca pri
ustajanju ili spoticanja prilikom leZanja na krevetu.’
Rasvjeta u dnevnoj sobi cesto je neprikladna i slaba,
pa se pri hodanju starija osoba moze spotaknuti i
pasti.’” Izrazito rizi¢ne su stepenice i kupaonice. "

U Hrvatskoj se Morseova ljestvica Kkoristi za
procjenu rizika od pada, a kao sastavni dio
dokumentacije za njegu definirane Pravilnikom o
dokumentaciji za njegu. Morseova ljestvica
procjenjuje Sest Cimbenika rizika: povijest padova,
sekundarne dijagnoze, koriStenje pomagala za
kretanje, primjenu intravenske terapije, pokretljivost
i mentalno stanje bolesnika. Svaki od Sest ¢imbenika
rizika procjenjuje se kroz dvije ili tri ponudene stavke
sa zbrojem brojcane vrijednosti odgovora. Moguci
raspon bodova je od 0 do 125. Ovisno o kona¢nom
rezultatu, bolesnici se kategoriziraju kao niski (0-24
boda), umjereni (25-44 boda) ili visoki rizik od pada
(45 ili vise bodova).®

Intervencije za prevenciju padova mogu biti jedno
komponentne i visekomponentne. Jedno
komponentne intervencije ukljucuju vjezbanje, dok
viSekomponentne intervencije mogu ukljucivati
grupno ili individualno vjeZbanje, psiholoske
intervencije  (kognitivno-bihevioralna terapija),
nutritivnu terapiju, edukaciju, lijeCenje lijekovima,
lijecenje urinarne inkontinencije, promjene u okolisu,
fizikalnu ili radnu terapiju, socijalne usluge ili usluge
u zajednici 1 upuéivanje specijalistima (npr.
oftalmolog, neurolog ili kardiolog).'°

Tijekom promatranog razdoblja rezultati brojnih
studija potvrdili su da su programi s fokusom na
vjezbe jaCanja snage i ravnoteze tijela od kuce
znacajno smanjili broj padova starijih osoba. Plesne
intervencije bile su povezane s manjim rizikom od
pada (37%) i smanjenim brojem padova (31%).

Longitudinalna studija A. K. de Souze koja je
ukljucivala 345 starijih odraslih osoba koje su ostale
u klinici za prevenciju pada, otkrila je da program
vjezbanja snage i ravnoteZze kod kuce znacajno
smanjuje rizik za pad u usporedbi s uobicajenom
njegom u samoj klinici. (1,4 naspram 2,1 pada po
osobi godisnje).’

Rezultati studije autora T. Liu - Ambrosea
podrzavaju koriStenje programa vjezbanja kod kuce
za sekundarnu prevenciju pada, ali zahtijevaju
ponavljanje u drugim klini¢kim okruzenjima.'!

Pregledni ¢lanak autora E. Gambare opisuje da se
jednokratni padovi uglavnom pripisuju vanjskim
¢imbenicima, dok se ponavljaju¢i padovi javljaju
zbog unutarnjih ¢imbenika (unutar stambenih
objekata).

Tablica 1. Cimbenici rizika za padove
Table 1 Risk factors for falls

Vanjski: slabo osvjetljenje/
External low lighting

neodgovarajuéa obuca i odjeca/
inappropriate footwear and clothing

s kliska podna prostirka/
slippery floor mat

skliske kade/
bathtubs

kabeli/
cables

podaci o anamnesti¢nom padu/
data on anamnestic falls

polifarmacija/
polypharmacy

upotreba odredenih lijekova/
use of certain medications

Unutarnji: starija dob/
Interior: older age

Ortostatska hipotenzija/
Orthostatich potension

smanjena pokretljivost/
reduced mobility

nestabilan hod ili poremecaj ravnoteze/
unstable gaitor balance disorder

ograni¢ena fizi¢ka izdrzljivost/
limited physical endurance

problemi sa stopalima/
foot problems

oslabljen vid i sluh/
impaired vision and hearing

poliurija/
polyuria

promijenjeno mentalno stanje/
altered mental state

kroni¢ne bolesti/
chronic diseases

Tablica 2. Intervencije za prevenciju padova
Table 2 Interventions for the prevention of falls

Jednokomponentne:vjezbanje/
Single-component training
Visekomponentne: vjezbanje/
Multi-component: training
probir lijekova/
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drug screening
kognitivno-bihevioralna terapija/
cognitive-behavioral therapy
nutritivna terapija/

nutritional therapy

edukacija/

education

lije€enje urinarne inkontinecije
treatment of urinary incontinence
promjene u okolisu/

changes in the environment
fizikalna i radna terapija/
physical and occupational therapy
upucivanje specijalistima/
referral to specialists

Rasprava

Starije osobe sklone su padovima koji rezultiraju
ozljedama i invaliditetom, zbog Cega je prevencija
pada nacionalni interes. Prevencijom padova i
posljedicnih  ozljeda  smanjujemo  troskove
zdravstvenih ustanova koji se izdvajaju pri
hospitalizaciji i rehabilitaciji starijih osoba.

Slu¢ajni pad medu starijim osobama koje zive u
zajednici  povecava rizik od  morbiditeta,
hospitalizacije i posljedi¢ne institucionalizacije i
moze se sprijediti.’

Procjene ku¢nog okruzenja cesto se koriste za
usmijeravanje intervencija za sprjecavanje padova.®

Zenski spol, starije osobe (starije od 80 godina),
osobe sa smanjenim kognitivnim statusom, ostec¢enja
vida, osobe s reumatoloskim bolestima i pojava
prethodnih padova u posljednjih Sest mjeseci,
¢imbenici su koji poveéavaju udestalost padova.*
Cimbenici rizika za padove na koje ne utje¢emo kako
bismo smanjili rizik od padova dovode do opetovanih
padova koji narusavaju kvalitetu zivota starijih
osoba.®?

Cimbenici rizika za padove kod starijih ljudi su
brojni, a ukljuuju kuéno okruzenje, prethodne
padove, socijalni status pojedinca, mobilnost i
farmakoterapiju.*Starenje  je  klju¢ni  ¢imbenik
povezan s padom. Stopa smrtnosti povezana s padom
raste s godinama, s najviSom nakon 80. godine
zivota.'* Starenje dovodi do fizicke slabosti,
smanjene pokretljivosti ili nepokretnosti, smanjene
funkcionalne sposobnosti 1 pojave kroni¢nih bolesti.
Brojna kroni¢na stanja i bolesti isprepli¢u se kod
starijth  osoba, S§to otezava procjenu tocne
identifikacije odredenog ¢imbenika rizika.'

Padovi muskaraca Cesto su povezani s vanjskim
okruzenjem, dok su padovi Zena povezani s
unutarnjim okruzenjem. Vjerojatnije je da ¢e na
starije muSkarce utjecati vanjsko okruzenje, dok se,
primjerice, vracaju kuéi neravnim plo¢nikom.®
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Stariji ljudi koji Zive u urbanim sredinama cesto
padaju pri hodu uz cestu, dok stariji ljudi koji zive u
selu cesce padaju u dvoristu. Stariji ljudi koji zive U
gradovima nakon pada imaju veéu vjerojatnost da ce
biti hospitalizirani od starijih ljudi koji zive na selu.
Zene s kroniénim bolestima imaju vecu vjerojatnost
pada u kuénom okruZzenju, te se predlaze i procjena
opasnosti kod kuce. Tijekom odijevanja, kuhanja,
odlaska u nuznik, Cesto se javljaju padovi starijih
osoba. *°

Stariji ljudi koji su dozivjeli padove mogu imati
strah od pada, anksioznosti nakon pada, depresiju i
smanjenje tjelesne aktivnosti, $to negativno utjece na
njihovu dobrobit.?

lako su brojna istrazivanja pronasla niz ¢imbenika
rizika za padove u starijih osoba, jedan od vaznih
¢imbenika rizika je depresija. Depresija dovodi do
kognitivnog ostecenja, poteskoca u svakodnevnom
funkcioniranju, smanjene kvalitete Zivota i rizika od
samoubojstva. Simptomi mogu trajati godinama ako
nije postavljena dijagnoza i nije propisana terapija.*

Tijekom depresije dolazi do psihomotorne
sporosti, usporavanja hoda, smanjene razine energije
i smanjene tjelesne aktivnosti. Ovo stanje povecava
rizik od pada i dovodi do samog pada.

Budu¢i da su posljedice padova Cesto ozbiljne,
iznimno je vazno identificirati ¢imbenike rizika i
promijeniti ih. Na temelju kriterija Bradford Hilla
utvrdeno je da je bolji nacin rjeSavanja simptoma
depresije = provodenje  nefarmakoloskih  mjera
(psihoterapija, radna terapija), te se na taj nacin
smanjuje rizik od pada koji moze biti povezan s
psihotropnim lijekovima — selektivnim inhibitorima
ponovne pohrane serotonina (SIPPS).®

Cesto se javlja i strah od pada (SOP).! lako su
brojne studije zabiljezile veliki broj ¢imbenika rizika
za padove u starijih osoba, prisutnost barem jednog
pada u prethodnoj godini najjaci je prediktor pojave
novih padova. SOP je opisan kao zabrinutost zbog
pada koji moze rezultirati ograni¢enjima aktivnosti
ljudi, sto smanjuje kvalitetu Zivota. Trenutno je SOP
dio rutinske procjene i skrbi za starije osobe.'’8Za
svaku stariju osobu treba utvrditi promjenjive
¢imbenike rizika za padove na temelju pocetne
procjene i potrebnih intervencija. Stoga je vazno da
zdravstveni djelatnici mogu to¢no utvrditi je li doslo
do prethodnog pada.’

Kod socijalno aktivnih starijin  stanovnika
zajednice ¢imbenici rizika za pad su prethodni pad,
niza razina obrazovanja, starenje, blaga demencija i
odredena ograni¢enja mobilnosti. Te rezultate treba
integrirati u programe za sprje¢avanje padova.'*

Kardiovaskularne zdravstvene studije i pokazatelji
prijeloma osteoporoze ucinkoviti su za predvidanje
rizika od padova kod starijih ljudi. Starije odrasle
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osobe s krhkom osteomuskularnom gradom imale su
veéu vjerojatnost da ¢e dozivjeti ponovljene
padove.’®Padovi ¢&esto uzrokuju velike ozljede
(prijelome kuka i intrakranijalna krvarenja) koje
zahtijevaju hospitalizaciju i rehabilitaciju. Stoga su
preventivne intervencije od iznimne vaznosti.'°

Ljudi koji su bili pothranjeni ili su imali rizik od
pothranjenosti, imali su 45% vecu vjerojatnost da ¢e
dozivjeti barem jedan pad od onih koji su bili dobro
hranjeni, iako nije uocena povezanost izmedu indeksa
tjelesne mase (ITM) i ponovljenih padova.?

Intervencije za prevenciju padova mogu biti jedno
komponentne i viSekomponentne. Jedno
komponentne intervencije ukljuuju vjezbanje, dok
visekomponentne intervencije mogu ukljucivati
vjezbanje i npr. probir lijekova. Visekomponentne
intervencije mogu smanjiti stopu padova i rizik od
pada vise od adekvatne zdravstvene
njege.?!Intervencije vjezbanja su uc¢inkovite kada se
provode i u skupinama i pojedina¢no. Posebno su
ucinkoviti programi miSi¢ne snage i ravnoteze, te
programi koji ukljuCuju trening ravnoteze. Vjezbe za
gornje i donje udove koje se mogu izvoditi kod kuce
I primijeniti na ve¢i broj starijih ljudi koji zive u
zajednici, izuzetno su ucinkovite.??Brojne studije
potvrduju kako vjezbanje sprjecava padove u starijih
osoba.?

Kako se broj starijih ljudi u Europi i svijetu
svakodnevno povecava, a time i rizik od padova i
ozljeda, Britanski nacionalni institut za zdravlje i
njegu uveo je smjernice za prevenciju padova.
Smjernice ukljucuju: vjezbe snage i ravnoteZze,
procjenu opasnosti fizickog okruzenja, procjenu vida
i upucivanje oftalmologu, pregled lijekova sa
smanjenjem doze lijeka ili prekid uzimanja

odredenog lijeka.?Visekomponentne intervencije
smanjuju stopu padova i rizik od ponavljajucih
padova.?*

Potrebne intervencije mogu ukljucivati grupno ili
individualno vjezbanje, psiholoske intervencije
(kognitivno-bihevioralna  terapija), nutritivnu

terapiju, edukaciju, lijeCenje lijekovima, upravljanje
urinarnom inkontinencijom, promjene u okoliSu,
fizikalnu ili radnu terapiju, socijalne usluge ili usluge
u zajednici 1 upuéivanje specijalistima (npr.
oftalmologu, neurologu ili kardiologu).?
Zdravstveni djelatnici, ukljucuju¢i medicinske
sestre, trebali bi biti ukljuceni u planiranje programa
prevencije pada jer svakodnevno pruzaju skrb i njegu
starijim osobama.®Potrebno je da medicinske sestre
uz pomo¢ standardiziranih testova za procjenu rizika
za pad utvrde vjerojatnost pada starijih osoba.?®
Pokazalo se da su preventivne intervencije, poput
kombiniranih intervencija vjezbanja i medicinske
skrbi, u¢inkovite jer smanjuju rizik od pada starijih

osoba. Vise se primjenjuju u urbanim sredinama, a
teZe im je pristupiti u ruralnim zajednicama.?’

Dokazi naglasavaju da programi vjezbanja mogu
sprijeciti padove kod starijih odraslih osoba, a mogu
imati 1 blagotvoran wucinak na depresivnu
simptomatologiju.®

Longitudinalna studija A. K. de Souze, koja je
ukljucivala 345 starijih odraslih osoba koje su ostale
u Kklinici za prevenciju pada, otkrila je da program
vjezbanja snage i ravnoteze kod kuce znacajno
smanjuje rizik za pad u usporedbi s uobicajenom
njegom u samoj klinici. (1,4 naspram 2,1 pada po
osobi godisnje).°Rezultati studije pokazuju da je
potrebno poboljsati suradnju izmedu primarne i
sekundarne zdravstvene zastite, posebno primarne
zdravstvene zastite, kako bi se otkrile starije osobe s
potencijalnim rizicima od pada i s prethodnim
padovima, te smanjila njihova pojava. Time ¢e se pri
tezim tjelesnim ozljedama uslijed padova izbjeci
potreba za hospitalizacijom.®

Rezultati studije autora T. Liu - Ambrosea
podrzavaju koristenje programa vjezbanja kod kuce
za sekundarnu prevenciju pada, ali zahtijevaju
ponavljanje u drugim klini¢kim okruzenjima.°

Pregledni ¢lanak autora E. Gambare opisuje da se
jednokratni padovi uglavnom pripisuju vanjskim
¢imbenicima, dok se ponavljaju¢i padovi javljaju
zbog unutarnjih ¢imbenika (stambeni objekti).!*

Uvidom u metaanalizu 29 randomiziranih
klini¢kih ispitivanja koja su proveli M. Mattle i sur.
pokazuju da su plesne intervencije povezane s
manjim rizikom od pada (37%) i smanjenom stopom
pada (31%). Plesne aktivnosti imale su povoljne
ishode na tjelesnim funkcijama, a pokazalo se da su
udinkovita intervencija prevencije pada.'?

Plesne intervencije poboljSavaju ravnotezu i
pokretljivost i ne zahtijevaju vece fizicke napore.
Zbog toga ova aktivnost moze biti korisna u
sprjeCavanju padova starijih ljudi.'?

Tjelesna aktivnost, strah od pada i kvaliteta Zivota
vrlo su vazne sastavnice gerijatrije. Interakcija
izmedu ovih sastavnica moze varirati izmedu starijih
odraslih osoba koje zZive u zajednici i ljudi koji zive u
ustanovi  (stara¢ki  domovi). Trenutni  rezultati
sugeriraju da starenje u vlastitom domu osigurava
bolje zdravstvene ishode od institucionaliziranog
starenja.’®Adaptacija prostora stanovanja, poput
kupaonica, mijenja se tek nakon visestrukih padova.
Cini se da samo jedan pad ne dovodi do adaptacije
zivotnog prostora.?® Potrebno je odrediti rizi¢ne
¢imbenike za pad u vlastitom domu, te ga izmijeniti.
29Stovise, neophodno je razviti preventivni rad koji
ukljucuje cijelu zajednicu, kako bi se podigla svijest
o ovom ponavljajuéem dogadaju medu starijim
osobama.’
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Kuée s ugradenom pametnom tehnikom i
robotikom mogu se koristiti za istrazivanje pomo¢nih
tehnologija za njegu i otkrivanje padova starijih
osoba. Pametne kuce imaju robota za kuéne usluge,
mrezu kuénih senzora, mrezu senzora za tijelo i
mobilne uredaje. Razvijene su pametne pomocne
tehnike koje omogucuju prepoznavanje aktivnosti
kretanja tijela pomocu senzora i kuénih robota putem
audio signala.* Proizvedene su aplikacije na visokoj
razini koje otkrivaju i reagiraju na ljudske padove i
ozljede.**Pametne kuée Su obeéavajuée podrudje,
posebno za dugotrajnu skrb za starije osobe. ¥
Medutim, tehnologije pracenja treba podi¢i na visu
razinu. Potrebne su detaljnije studije kako bi se
procijenio i pokazao njihov potencijal za produljenje
neovisnog Zzivota starijih osoba.***'Zbog brzog
napretka tehnologije i interneta, povezanost ¢ovjeka i
raCunala pomoc¢u senzora smatra se ucinkovitom
metodom za rjeSavanje problema otkrivanja pada.®

Zakljucak

Starije osobe sklone su padovima koji rezultiraju
ozljedama i invaliditetom, zbog Cega je prevencija
pada nacionalni interes. Prevencijom padova i
posljedi¢nih  ozljeda  smanjujemo  troskove
zdravstvenih ustanova Kkoji se izdvajaju pri
hospitalizaciji i rehabilitaciji ~ starijih  osoba.
Specifi¢ni programi vjezbanja smanjuju rizik i stopu
padova kod starijih ljudi koji zive u zajednici.
Aktivne viSekomponentne intervencije imale su
pozitivne ucinke na smanjenje stope pada i broja ljudi
koji su dozivjeli padove. Zdravstveni djelatnici trebali
bi biti ukljuCeni u planiranje programa prevencije
pada (vjezbanje, zdravstvena zastita i njega). Pametne
ku¢e mogu se koristiti za istrazivanje pomocnih
tehnologija za skrb o starijim osobama.To je
obecavajuée podrucje, posebno za dugotrajnu njegu i
prevenciju padova starijih  osoba. Medutim,
tehnologije pracenja treba podi¢i na viSu razinu.
Potrebne su detaljnije studije kako bi se procijenio i
pokazao njihov potencijal i doprinos produljenju
neovisnog zivota starijih osoba. Buduc¢i da smo
populacija koja stari, te broj starijih ljudi
svakodnevno raste, postoji hitna potreba za razvojem
sustava za otkrivanje padova.
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Summary

In this review paper, we present current theories about the inflammatory etiopathogenesis of
schizophrenia. We mentioned the biopsychosocial etiological model of the disease and stressed the
importance of neuroinflammation and neurodegeneration in its biological basis.

We searched the literature about innate immunity, Toll-like receptors, inflammation, and
neurodegeneration, and we summarized their role in the etiopathogenetic mechanisms of schizophrenia.
We also found studies on available antipsychotics that can regulate the expression of Toll-like receptors
and modulate innate inflammatory mechanisms. Despite the effective properties of antipsychotics in
reducing psychotic symptoms, their role in inflammatory mechanisms remains imprecise and under-
researched.

More specific information about how antipsychotics affect neuroinflammation could lead to the
development of a wider range of possible drugs that could keep inflammatory processes working properly
and improve mental abilities and, ultimately, the quality of life.

Key words: anti-psychotics, immunity, inflammation, neurodegeneration, schizophrenia

Sazetak

U ovom preglednom radu predstavili smo aktualne teorije o upalnoj etiopatogenezi shizofrenije.
Spomenuli smo biopsihosocijalni etioloski model bolesti i naglasili vaznost neuroinflamacije i
neurodegeneracije u njezinoj bioloskoj osnovi.

Pretrazili smo literaturu o urodenoj imunosti, Toll-like receptorima, upali i neurodegeneraciji, te smo
sazeli njihovu uloga u etiopatogenetskim mehanizmima shizofrenije. Takoder sSmo pronasli i studije o
dostupnim antipsihoticima koji mogu regulirati ekspresiju Toll-like receptora i modulirati urodene upalne
mehanizme. Unato¢ uéinkovitim svojstvima antipsihotika u smanjenju psihoti¢nih simptoma, njihova
uloga u upalnim mehanizmima ostaje neprecizna i nedovoljno istrazena.

Specifi¢nije informacije o tome kako antipsihotici utje¢u na neuroinflamaciju mogu dovesti do razvoja
Sireg raspona mogucih lijekova koji bi mogli odrzati ispravnima upalne procese, poboljsati mentalne
sposobnosti, a u konacnici i kvalitetu zivota.

Kljuéne rijeci: antipsihotici, imunitet, upala, neurodegeneracija, shizofrenija

Introduction affects a large number of people around the world.
According to the World Health Organization, about
Schizophrenia is a severe mental disease that 24 million people worldwide have this disease, which
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is about 0.32% of the total world population.® The
etiology of schizophrenia has not been clarified at the
moment. However, many studies show a possibility
of multiple factors that confirm the biopsychosocial
etiopathogenetic model presented as a combination of
genetic vulnerability, impacts from the environment,
and various psychological factors.? It is assumed that
the beginning of this disease dates back to the fetal
period. Exposure to infectious diseases, traumas, or
dangerous substances during pregnancy can trigger
inflammatory reactions that alter fetal brain
development, which continues later through
synaptogenesis and a flawed disorder of neural
connections.®

There are many descriptions of a connection
between infection, long-term inflammation of the
central nervous system (CNS), and schizophrenia.
For example, signs of schizophrenia have been
observed in cases of encephalitic, viral central
nervous system infections caused by the herpes
simplex virus, measles, and autoimmune disorders
such as lupus erythematosus and scleroderma.* The
immune system plays a significant role in brain
development and the pathophysiology of
neurodegenerative diseases such as Alzheimer’s,
Parkinson’s, and multiple sclerosis, as well as in the
etiopathogenesis of psychiatric disorders such as
schizophrenia, depression, and bipolar affective
disorder. Neuroinflammation in neurodegenerative
disorders is a pathophysiological mechanism that
could explain the pathophysiology of schizophrenia,
which involves an innate immune response through
the Toll-like receptors (TLRs).

The etiology and pathophysiology of
schizophrenia

Schizophrenia seems to be not a single disease but
a whole spectrum of disorders with abnormalities in
perception of reality, opinion, emotions, and
behavior. Although the exact cause of this disorder is
unknown, various studies show that it is a state of
complex etiology and pathophysiology depending on
many psychological, biological, and environmental
factors.® Various psychological factors, including
stress, trauma, and addiction, have been associated
with the onset and worsening of schizophrenia
symptoms. Much genetic research has resulted in
evidence to suggest that individuals with a family
predisposition to schizophrenia are at greater risk of
developing psychotic disorders.’

The environment can also have a significant
impact. Various environmental factors have been
found to contribute to the prenatal risk of
schizophrenia, including viral, bacterial, and parasitic

204

infections; complications during fetal and perinatal
development; exposure to stress or trauma; and the
misuse of various psychoactive substances.®
Consequently, these harmful factors can cause
changes in neural connections with the manifestation
of symptoms of schizophrenia, which are clinically
seen in impaired abilities of perception, thought, and
behavior.® The anti-inflammatory properties of
antipsychotics, the therapeutic effects of anti-
inflammatory  substances, and the genetic,
biochemical, and immunological discoveries indicate
that inflammation plays a significant role in
schizophrenia.* Activation of microglia, production
of inflammatory factors, and damage to neural
connections are associated with the onset and
development of psychotic symptoms. TLRs could be
involved in these complex processes as part of the
innate  immune  response,  which  triggers
neuroinflammation.®

Toll-like receptors

The host's innate immune system is the primary
defense against infectious antigens, but tissue damage
from noninfectious etiology factors can also trigger
an inflammatory response. This system is
evolutionarily preserved in various species, from the
wine fly to mammals. Compared to the acquired
immunity that develops specifically against each
infection, the innate immune system's response is
considered stereotypical and nonspecific. TLRs play
a crucial role in this type of immunity.1° TLRs belong
to the group of pattern recognition receptors (PRRS).
They are responsible for detecting molecular samples
associated with pathogens, known as pathogen-
associated molecular patterns (PAMPS), or with
molecular patterns related to tissue damage, known as
damage-associated molecular patterns (DAMPs).!
So far, 13 species of Toll-like receptors have been
found in mammals, and 10 have a functional role in
humans. The first member of this receptor family,
which was discovered in humans, is TLR4. It can
recognize lipopolysaccharide (LPS) obtained from
the outer membrane of Gram-negative bacteria as a
ligand, and its role so far has been most explored in
the pathophysiology of schizophrenia.? Some TLRs
are located on the cell surface, and some are on the
endosomal surface within the cell. The cell
membranes contain TLR1, 2, 4, 5, and 6. The
remaining receptors, TLR3, 7, 8, 9, and 10, are on the
endosomal membrane.’¥* In  Table 1, we
summarized their characteristics.

In tissue damage,the primary role of TLRs is to
initiate the inflammatory process, manage the pain
system, preserve the central nervous system, and
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Table 1 Toll-like receptors and their characteristics
Tablica 1. Toll-like receptori i njihove karakteristike

Ligand
Receptor Losaion et molecLiar pattern Main role
Lokacija Molekularni uzorak Molekularni uzorak Glavna uloga
povezan s patogenima povezan s oStecenjem
Peptl_dogl)_/can Bacterial infection
Peptidoglikan .
Cell surface recognition
o Unknown .
TLR1 Povrsina . . Prepoznavanje
. Lipopolysaccharide Nepoznat o ..
stanice . . . bakterijske infekcije
Lipopolisaharid
Hyaluronic acid
Hijaluronska kiselina
High-mobility group box 1
protein Immune activation and
Cell surface Linooroteins Grupa 1 proteina visoke inflammation
TLR2 Povrsina IPoproteins mobilnosti . T
- Lipoproteini Imunoloska aktivacija i
stanice unala
S100 proteins P
S$100 proteini
Heat shock proteins
Proteini toplinskog soka
Double-strained DNA
Double-strained DNA from damaged ce!ls Viral infection
- Dvostruka DNA iz o
TLR3 Endosome_s from viruses . oitecenih stanica recognition
Endosomi Dvostruka DNA iz Prepoznavanje virusne
virusa Mitochondrial DNA infekcije
Mitohondrijska DNA
Bacterial infection
Heat shock proteins recognition
Proteini toplinskog Soka Prepoznavanje
bakterijske infekcije
Cell surface S100 proteins
TLR4 Povrsing Llpppoly§acchaf|de $100 proteini Tissue dgmage
. Lipopolisaharid recognition
stanice . L
Fibrinogen Prepoznavanje ostecenja
tkiva
Hyaluronic acid
Hijaluronska kiselina Pain modulation
Modulacija boli
Bacterial infection
Cell surface . .
o Flagellin Unknown recognition
TLR5 Povrsina . .
. Flagelin Nepoznat Prepoznavanje
stanice o .
bakterijske infekcije
Bacterial infection
Cell surface . . . .
o Diacyl lipoprotein Unknown recognition
TLR6 Povrsina L . .
- Diacil-lipoprotein Nepoznat Prepoznavanje
stanice o .
bakterijske infekcije
Single-strained RNA Viral infection
TLR7 Endosomes from viruses Endogenous RNA recognition
Endosomi Jednostruka RNA iz Endogena RNA Prepoznavanje virusne
virusa infekcije
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Ligand
Receptor Location T et molecLiar pattern Main role
Lokacija Molekularni uzorak Molekularni uzorak Glavna uloga
povezan s patogenima povezan s oStecenjem
Neurodegeneration
Neurodegeneracija
Bacterial and viral
infection recognition
Prepoznavanje
Single-strained RNA bakterijske i virusne
Endosomes from VIruses and Endogenous RNA infekcije
TLR8 Endosomi bacteria Endogena RNA
Jednostruka RNA iz g Neurodevelopment
virusa i bakterija Neurorazvoj
Neurodegeneration
Neurodegeneracija
CpG-[?NA fragmen.ts Genomic DNA from Infection recognition
from viruses, bacteria, necrotic and apoptotic cells  Prepoznavanje infekcije
Endosomes and protozoa POPtoTC P I !
TLR9 : - Genomska DNA iz
Endosomi CpG-DNA fragmenti iz v, . -
. o nekroticnih i apoptotskih Neuroplasticity
virusa, bakterija i . Sy
S stanica Neuroplasticnost
prazivotinja
Endosomes Unknown Unknown Anti-inflammatory
TLR10 : .
Endosomi Nepoznat Nepoznat Protuupalni

maintain the organism's internal stability, whether
the stimulus is caused by molecular samples
associated with damage or exogenous ligands
associated with pathogens.’® They trigger an
inflammatory response through the synthesis of
cytokines, interferon, and chemokines such as
interleukin 1 (IL-1), IL-6, and tumor necrosis factor-
alpha (TNF-0).!® TLRs can recognize different
PAMPs. TLR4 specifically recognizes ligands
derived from gram-negative bacteria. TLR1, 2, 5, and
6 can identify specific regions of other bacterial
species, while TLR3, 7, 8, and 9 specifically
recognize genetic material from the viruses.!* The
ligand of TLR10 is unknown, and this type of
receptor is different from other TLRs in its function
because it has anti-inflammatory effects.™® In addition
to PAMPs, TLRs can also recognize DAMPSs, which
are naturally found in the body during tissue
damage,such as heat shock proteins (HSPs), high-
mobility group box 1 protein (HMBG1), S100
proteins, hyaluronic acid, fibrinogen, and broken
parts of genetic materials.>*

Toll-like receptor expression in schizophrenia

The potential immunological mechanisms in the
etiopathogenesis of schizophrenia were observed in
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the 1920s after the pandemic of Spanish flu. Some
patients showed symptoms of psychosis after the flu,
although they had been mentally healthy before the
pandemic.’® Subsequently, the notion of virus-
induced psychosis became widely accepted, along
with a multitude of additional diseases caused by
bacteria and parasites that have the possibility of
causing psychotic symptoms, especially after fetal
infection during pregnancy. Examples of infectious
agents associated with the development of
schizophrenia are the herpes simplex virus (HSV), the
Epstein-Barr virus (EBV),*Treponema pallidum,?
and Toxoplasma gondii.?* Recent research shows that
the immune system and its various components,
including cytokines, C-reactive protein, chemokines,
and antibodies, may play a role in determining
vulnerability to schizophrenia.?? Studies have
identified different features of Toll-like receptors in
patients with schizophrenia compared to healthy
control groups. In Table 2, we summarized the
features of TLRs in patients with schizophrenia.

Individuals diagnosed with schizophrenia showed
increased inflammatory reactions to peripheral
stimulation of TLRs. IL-6 and TNF-a were released
in large quantities when the blood of schizophrenia
patients was exposed to TLR2 and TLR4 agonists in
vitro relative to the control healthy group.?
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Table 2 Features of Toll-like receptors in schizophrenia
Tablica 2. Znacajke Toll-like receptora u shizofreniji

Reference/lzvor

ExaminedToll-like receptors
Istrazeni Toll-like receptori

Features/Znacajke

Mantovani et al.

Proinflammatory cytokines were released in high amounts in
schizophrenia patients' blood when exposed to agonists of Toll-
like receptors in vitro compared to healthy controls.

2019 TLR2 and 4 R o 7. .
. . Proupalni citokini otpustani su u velikim kolicinama u krvi
Mantovani i sur. TLR2 i 4 . ) . g .
bolesnika sa shizofrenijom kada su bili izloZeni agonistima Toll-
20109. . R . > .
like receptora in vitro, u usporedbi sa zdravim kontrolnim
ispitanicima.
Muller et al. Schizophrenia patients' monocytes expressed more Toll-like
2012 TLR4 receptors than those of the healthy control group.
Muller i sur. Monociti bolesnika sa shizofrenijom izraZavaju vise Toll-like
2012. receptora od monocita u zdravih kontrolnih skupina.
Murphy et al. Schizophrenia patients exhibit higher levels of Toll-like receptors
2021 TLR4 and proinflammatory cytokines in the prefrontal cortex.
Murphy i sur. Bolesnici sa shizofrenijom pokazuju vise razine Toll-like
2021. receptora i proupalnih citokina u prefrontalnom korteksu.
Stimulating the entire blood with ligands for Toll-like receptors
McKernan et al. in schizophrenia patients led to more increase of
2011 TLR2,4 and 8 proinflammatory cytokines than in the healthy control group.
McKernan i sur. TLR2,4i8 Stimuliranje cijele krvi ligandima za Toll-like receptore u
2011. bolesnika sa shizofrenijom dovelo je do veceg povecéanja
proupalnih citokina nego u zdravoj kontrolnoj skupini.
The lack of Toll-like receptor 4 in rats increased hippocampal
nerve stem and progenitor cell proliferation and differentiation.
Zhu et al. 2010 ; g , .
. TLR4 Nedostatak Toll-like receptora 4 u Stakora povecao je
Zhu i sur. 2010. . e o oo
proliferaciju i diferencijaciju hipokampalnih Zivéanih ogranaka
i progenitorskih stanica.
Neonatal mice with Toll-like receptor stimulation had less gray
Prata et al. 2017 an_d whlte matter, fewer hippocampus neurons, and more
. microglial cells.
Prata i sur. TLR2 R . .. . L
2017, Neonatalni misevi sa stimulacijom Toll-like receptora imali su

manje sive i bijele tvari, manje neurona hipokampusa i vise
mikroglijalnih stanica.

Kozlowska et al.
2019
Kozlowska i sur.
2019.

TLR1,2,3,4,5,6,7,8 and 9
TLR1,2,3,4,5,6,7,819

Schizophrenia patients express different amounts of Toll-like
receptors than healthy people.

U bolesnika sa shizofrenijom eksprimiraju se razlicite kolicine
Toll-like receptora nego u zdravih osoba.

Juncal-Ruiz et

Decreased expression of Toll-like receptors 5 and 8 in persons
with the first episode of psychosis compared to healthy control

al. 2020 TLR5and 8 group
Juncal-Ruiz i TLRS18 Smanjena ekspresija Toll-like receptora 5 i 8 u osoba s prvom
sur. 2020. . ) ; -
epizodom psihoze u usporedbi sa zdravom kontrolnom skupinom.
Schizophrenia patients have elevated peripheral immune system
Ademe et al. Toll-like receptor 4 expression and activity and often have
2022 TLR4 gastrointestinal problems.
Ademe i sur. Bolesnici sa shizofrenijom imaju povisenu ekspresiju i aktivnost
2022. perifernog imunoloskog sustava Toll-like 4 receptora i Cesto
imaju gastrointestinalne probleme.
Toll-like receptor expression is increased in both unmedicated
and treated patients with schizophrenia. Antipsychotic therapy
Kéri et al. 2017 TLR2,4 and 5 upregulat4es ToII—_Iike receptor 2 but downregulates Toll-like
Kéri i sur. 2017. TLR2,4i 5 receptor 4 expression.

Ekspresija Toll-like receptora poveéana je i u nelijecenih i u
lijecenih bolesnika sa shizofrenijom. Antipsihotici povecavaju
Toll-like receptor 2, a smanjuju Toll-like receptor 4 ekspresiju.
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A study conducted by Muller et al. 2012 found that
the monocytes of patients diagnosed with
schizophrenia showed increased levels of TLR4
expression compared to the control group.?* Several
studies have shown that patients with schizophrenia
show altered levels of proteins and mRNA for TLRs
compared to people without mental disorders. The
researchers studied the brains of people who died and
found that mMRNA levels were altered due to genes
involved in innate immunity. For example, tlrd
MRNA, as well as il6, il10, and tnf-o mRNA, are
increased in the prefrontal region of the brain by
people with schizophrenia.?® On the other hand, some
studies confirm increased levels of DAMPs in
patients with schizophrenia,as they areS100 proteins
and extracellular double-strand DNA from apoptotic
cells.?627 A study by McKernan et al. 2011
observedan increased level of IL-1, IL-6, and TNF-a
when ligands for TLR2 stimulate the whole blood of
people with schizophrenia than in the healthy control
group. However, only the level of IL-1 was increased
after the TLR4 and TLR8 stimulation. They
concluded that there is a difference in the
manifestation of TLRs in people with schizophrenia
and the healthy population, as well as in the response
of TLRs to different ligands. They supposed that
immune response could vary during the various
stages of the disease, and for now, there is insufficient
data to determine its exact function in the
etiopathogenesis of schizophrenia.?

Several studies have shown that TLRs are present
during brain development, affecting neurons' growth
and establishing synapses. Certain types of TLRs can
stop the process of cortical neurogenesis and the
creation of neural connections, which can lead to
behavioral problems in children and the consequent
development of psychotic symptoms.? In addition,
the absence of TLR4 in rats increased the
proliferation and differentiation of the nerve stem and
progenitor cells in the hippocampus.?? The
stimulation of TLR2 led to a decrease in gray and
white matter, a decrease in hippocampal neuronal
concentrations, and an increase in the number of
microglial cells in the brains of neonatal mice. Similar
pathological characteristics of the brain may be
observed in patients with schizophrenia.?® The study
conducted by Kozlowska et al. in 2019 concluded that
individuals with schizophrenia exhibit distinct levels
of peripheral blood mononuclear cell (PBMC)
expression for most of the examined TLRs compared
to healthy individuals. In patients with schizophrenia,
TLR1,2,4,6, and 9 expressions were decreased, while
TLR3 and 7 showed increased expression. The
MRNA levels for TLR5 and 8 were similar in
both groups and showed no significant differences.*
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The study by Juncal-Ruiz in 2020 examined the
PBMCs of people with first-episode psychosis
without psychiatric medicines in therapy and
compared them to those of healthy volunteers. At the
beginning of the trial and after three months of
antipsychotic treatment, the findings emphasized the
potential involvement of TLR5 and TLR8 in the
pathophysiology of psychosis. It was observed that a
decreased expression of these receptors in persons
with the first episode of psychosis compared to
healthy volunteers, both at the beginning and after
three months of therapy. Most TLRs exhibited
diminished functionality, as seen by dramatically
decreased intracellular levels of TNF-a in patients
with  schizophrenia  compared to  healthy
volunteers. The results of this study indicate that
persons with psychosis may exhibit a distinct pattern
of TLR expression compared to healthy volunteers,
which could vary depending on the degree of the
immune/inflammatory response.®

Studies in animal models show that infections that
occur before and during birth significantly affect the
activation of the mother’s immune system and
oxidative stress. The activation of TLRs through
infection affects the immune response in the mother
and fetus and can damage brain development. These
disorders can result in behavioral problems in
offsprings.’®

The inflammatory etiopathogenetic theories of
schizophrenia also fit the concept of “increased
digestive permeability” in neuropsychiatric diseases,
which is based on elevated intestinal permeability,
leading to the entry of bacteria into the blood and
activation of TLR4.1732 Patients with schizophrenia
have shown increased expression and activity of
TLR4 in their peripheral immune system and often
encounter  gastrointestinal  problems such as
hypersensitivity to gluten or casein. In addition,
antibodies to Toxoplasma gondii are usually present
in these patients.®® Modern theories that connect the
digestive system to schizophrenia say that the
changes in the microbiome make the intestinal barrier
less effective, and that causes microorganisms or their
components, such as LPS, to move from the intestines
to other parts of the body, triggering the immune
system's response and causing schizophrenia
symptoms.®*

Toll-like receptor expression in response to
antipsychotics

Antipsychotics work by modulating the activities
of neurotransmitters in the brain.®® However, some of
them may also affect the immune system by altering
the activity of TLRs,% as we summarized in Table 3.
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Table 3 Antipsychotics that can change the expression of Toll-like receptors
Tablica 3. Antipsihotici koji mogu promijeniti ekspresiju Toll-like receptora

Inflammation modulating agent

Receptor A Reference/lzvor
Modulirajudi agent upale
TLR1 No data/Nema podataka No data/Nema podataka
Chlorpromazine?t Gandhi et al.2012
Klorpromazin? Gandhi i sur.2012.
Clozapine| Park et al. 2015
Klozapin] Park i sur. 2015.
TLR2 Olanzapine 1 Kéri et al.2016;Da Silva et al.2017
Olanzapin? Kéri i sur.2016;Da Silva i sur.2017.
Risperidone? Kéri et al. 2016
Risperidone?t Kéri i sur. 2016.
Fluphenazine | Zhu et al. 2010
Flufenazin| Zhu i sur. 2010.
Paliperidone MacDowell et al.2016
TLR3 Paliperidon) MacDowell i sur. 2016.
Clozapine Reisinger et al. 2015/
Klozapin | Reisinger i sur. 2015.
Olanzapine | Lietal. 2021
Olanzapin| Liisur. 2021.
Paliperidone | MacDowell et al. 2014
Paliperidon) MacDowell i sur. 2014.
Risperidone Kéri et al. 2016; Feiner et al. 2019 Kéri i sur. 2016;
Risperidon] Feiner i sur. 2019.
Olanzapine Kéri et al. 2016
Olanzapin|, Keri i sur. 2016.
Olanzapine? He et al. 2020
TLR4 Olanzapin? He i sur. 2020.
Fluphenazine | Zhu et al. 2010
Flufenazin| Zhu i sur. 2010.
Chlorpromazine? Gandhi et al. 2012
Klorpromazin?t Gandbhi i sur. 2012.
Clozapine Jeon et al. 2017
Klozapin Jeon i sur. 2017.
TLR5 No data/Nema podataka No data/ Nema podataka
TLR6 No data/Nema podataka No data/ Nema podataka
TLR7 Fluphenazine | Zhu et al. 2010
Flufenazin| Zhu i sur. 2010.
TLRS Fluphenazine | Zhu et al. 2010
Flufenazin| Zhu i sur. 2010.
TLRY Olanzapine? Zuo et al. 2023
Olanzapin? Zuo i sur.2023.
TLR10 No data/Nema podataka No data/ Nema podataka

t=Increases expression of Toll-like receptors/ 1 =Povecava ekspresiju Toll-like receptora
l=Decreases expression of Toll-like receptors/| =Snizava ekspresiju Toll-like receptora

In a study by McDowell et al. from 2014, TLR4
was associated with the pharmacological processes
involved in the treatment of schizophrenia. Studies
have shown that the antipsychotic paliperidone
controls TLR4 activation in rats by reducing blood
LPS levels, relieving schizophrenia symptoms, and
thus stopping the presence of molecular samples

associated with TLR4 activation.*” In 2016,
McDowall et al. conducted a new study that
demonstrated how the immune system can be
triggered before birth to induce brain damage in mice,
similar to in patients with schizophrenia. They
activated TLR3 using viral mimic samples injected
into pregnant mice. Both adult mothers and their
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infants had an activated innate signaling pathway
through TLR3, proinflammatory mediators, and
increased oxidative stress levels. Prolonged
paliperidone injections effectively suppressed the
neuroinflammatory system and oxidative stress.
Furthermore, paliperidone successfully reduced the
spatial working memory loss shown in this animal
model of schizophrenia. Researchers found that
giving young adult mice paliperidone regularly, while
they were still developing and exposed to immune
stimulants during pregnancy, protected them against
inflammation and oxidative damage.*®

In support of these studies, there is also a study on
human liposarcoma cells that express TLR4. When
stimulated by LPS, there was an increase in the level
of proinflammatory cytokines, but when the
antipsychotic risperidone was added, a minor
expression of proinflammatory cytokines mRNA was
observed. Similar effects risperidone could have on
neuroinflammation are not surprising because the
risperidone metabolite paliperidone is known to
reduce neuroinflammation.® The study conducted by
Kéri et al. in 2016 found that alterations in TLRs in
individuals with schizophrenia are not specific to
particular cell types. The study found that TLR5
expression went up in both untreated and treated
cases of the disease, and TLR2 expression went up in
response to antipsychotic treatment. No significant
differences were observed between olanzapine and
risperidone regarding TLR2 expression. The down-
regulation of TLR4, which is connected to
antipsychotic medication, exhibited an opposite
change in direction compared to TLR2.3¢

Olanzapine inhibits the activation of TLR3, which
is known to play a crucial role in the development of
inflammatory  disorders such as sepsis and
rheumatoid arthritis. Thus, inhibition of TLR3
activation may have beneficial effects in preventing
the development of these disorders, but it may impair
the immune response to viral infections.*® In the
central nervous system, olanzapine, through TLR4, is
thought to activate astrocytes in the hypothalamus
and thus trigger an inflammatory cascade that
increases hunger sensation and food intake, which is
a widespread side effect of this very effective
antipsychotic.*! In addition to the activation of TLR4,
olanzapine may also affect the activity of TLR2 and
9. The activation of TLR2 may promote a dipogenesis
and insulin resistance, while TLR9 has been shown to
promote inflammation and insulin resistance.*?
Chlorpromazine has also been found to stimulate an
inflammatory response in peripheral cells through
TLR2 and 4.3

A study by Zhu et al. in 2010 observed that
fluphenazine directly inhibits the innate immune
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signaling  system and the induction of
neuroinflammatory processes through TLR3, 4, 7,
and 8. As TLR3,7, and 8 are endosomal receptors,
they stop the neuroinflammatory process; however,
they go through different pathways compared to the
TLR4 found on the cell surface.?

Some studies have shown that clozapine can
inhibit the activation of TLR2, 3, and 4, reducing the
production  of  proinflammatory  cytokines.*
Inhibition of TLR4 activation leads to both beneficial
and harmful consequences. The modulation of TLR
activity by clozapine has implications for the immune
response to infections and inflammatory disorders. At
the same time, the inhibition of TLR activation may
have beneficial effects in preventing the development
of sepsis and other inflammatory and
neuroinflammatory disorders such as schizophrenia
and Alzheimer's disease. On the other hand, it may
also increase the risk of chronic inflammatory
disorders by impairing tissue repair and the clearance
of damaged cells. It may increase the risk of
infections and malignancies associated with the long-
term use of clozapine.*>46

The expression and activity of TLRs may vary
depending on the stage of the disease and the use of
antipsychoticsthat can modulate inflammatory
processes. For now, we can suppose that higher
cytokine levels in patients with schizophrenia are a
result of changes in TLR function, which may start
with damage during neurodevelopment.

Conclusion

The neurodevelopmental and neuroinflammatory
theories of schizophrenia are currently an important
area in the pathophysiology of mental disorders.
Numerous studies have found that the expression of
TLRs is associated with neurodegenerative diseases
in which inflammation plays a significant role. Some
studies have been conducted on the role of the
immune response in schizophrenia and the
association of TLRs with neuroinflammatory
processes. Some of them could be more consistent
and clear, possibly due to the many different tissues
and parts of the body in which they were investigated.
For now, the importance of TLR2 and 4 in
schizophrenia is particularly emphasized, as they
have been more clearly researched than other TLRs.
Available evidence presenting the involvement of
TLRs in the etiopathogenesis of schizophrenia
remains limited and requires further research.
Antipsychotics may inhibit the activity of TLRs,
reducing the production of proinflammatory
cytokines and improving the quality of life. However,
long-term use of antipsychotics can inhibit TLR
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activation and change the innate immune response.
Obtaining more concrete results could increase the
range of potential pharmacological approaches to

maintaining

the proper functioning of the

inflammatory processes for optimal mental capacities
and improve the overall quality of life of patients with
schizophrenia.

10.

11.

12.

13.

References

Saparia P, Patel A, Shah H, Solanki K, Patel A,
Sahayata M. Schizophrenia: A Systematic Review. J
Clin Exp Psychol 2022;2022:65-70.

Lewine R, Hart M. Schizophrenia spectrum and other
psychotic  disorders.  Handb  Clin  Neurol
2020;175:315-33.

Maxwell AM, Rao RB. Perinatal iron deficiency as an
early risk factor for schizophrenia. Nutr Neurosci
2022;25:2218-27.

Miller N, Weidinger E, Leitner B, Schwarz MJ. The
role of inflammation in schizophrenia. Front Neurosci
2015;9:372..

Lucas K, Maes M. Role of the toll like receptor (TLR)
radical cycle in chronic inflammation: Possible
treatments targeting the TLR4 pathway. Mol
Neurobiol 2013;48:190-204.

Stilo SA, Murray RM. Non-Genetic Factors in
Schizophrenia. Curr Psychiatry Rep 2019 ;21:100.
Memic-Serdarevic A, Burnazovic-Ristic L,
Sulejmanpasic G, Tahirovic A, Valjevac A, Lazovic E.
Review of Standard Laboratory Blood Parameters in
Patients with Schizophrenia and Bipolar Disorder.
Med Arch. 2020;7:374-80.

Saghazadeh A, Mahmoudi M, Shahrokhi S.et al. Trace
elements in schizophrenia: a systematic review and
meta-analysis of 39 studies (N = 5151 participants).
Nutr Rev 2020;78:278-303.

Yamada Y, Matsumoto M, lijima K, Sumiyoshi T.
Specificity and Continuity of Schizophrenia and
Bipolar Disorder: Relation to Biomarkers. Curr Pharm
Des 2020;26:191-200.

Zhu J, Smith K, Hsieh PN. et al. High-throughput
screening for TLR3-1FN regulatory factor 3 signaling
pathway modulators identifies several antipsychotic
drugs as TLR inhibitors. J Immunol 2010;184:5768—
76.

Patlola SR, Donohoe G, McKernan DP. Counting the
Toll of Inflammation on Schizophrenia—A Potential
Role for Toll-like Receptors. Biomolecules
2023;13:1188.

McKernan DP, Dennison U, Gaszner G, Cryan JF,
Dinan TG. Enhanced peripheral toll-like receptor
responses in psychosis: further evidence of a pro-
inflammatory ~ phenotype.  Transl  Psychiatry
2011;1:e36.

Fan Y, Yang L, Wei Q. et al. Toll-like receptor 10
(TLR10) exhibits suppressive effects on inflammation
of prostate epithelial cells. Asian J Androl
2019;21:393-9.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Duan T, Du Y, Xing C, Wang HY, Wang RF. Toll-
Like Receptor Signaling and Its Role in Cell-Mediated
Immunity. Front Immunol 2022;13:812774.

Mohan S, Gupta D. Crosstalk of toll-like receptors
signaling and Nrf2 pathway for regulation of
inflammation. Biomed Pharmacother 2018;108:1866—
78.

Garcia Bueno B, Caso JR, Madrigal JLM, Leza JC.
Innate immune receptor Toll-like receptor 4 signalling
in neuropsychiatric diseases. Neurosci Biobehav Rev
2016;64:134-47.

Malesza 1J, Malesza M, Walkowiak J. et al. High-Fat,
Western-Style Diet, Systemic Inflammation, and Gut
Microbiota: A Narrative Review Cells 2021;10:3164.
Kepinska AP, Iyegbe CO, Vernon AC, Yolken R,
Murray RM, Pollak TA. Schizophrenia and Influenza
at the Centenary of the 1918-1919 Spanish Influenza
Pandemic: Mechanisms of Psychosis Risk. Front
Psychiatry 2020;11:72.

Kotsiri I, Resta P, Spyrantis A. et al. Viral Infections
and Schizophrenia: A Comprehensive Review.
Viruses 2023;15:1345.

Zhang Q, Xie JJ. Association between schizophrenia
and syphilis: a retrospective study in Xiamen, China.
BMC Psychiatry 2018 ;18:273.

Cheslack-Postava K, Brown AS. Prenatal infection
and schizophrenia: A decade of further progress.
Schizophr Res. 2022;247:7-15.

Ermakov EA, Melamud MM, Buneva VN, Ivanova
SA. Immune System Abnormalities in Schizophrenia:
An Integrative View and Translational Perspectives.
Front Psychiatry 2022;13:880568.

Mantovani A, Dinarello CA, Molgora M, Garlanda C.
Interleukin-1 and Related Cytokines in the Regulation
of Inflammation and Immunity. Immunity 2019
;50:778-95.

Muller N, Wagner JK, Krause D. et al. Impaired
monocyte activation in schizophrenia. Psychiatry Res.
2012;198:341-6.

Murphy CE, Walker AK, Weickert CS.
Neuroinflammation in schizophrenia: the role of
nuclear factor kappa B. Transl Psychiatry
2021;11:528.

Saki¢ M, Karlovié D, Vidrih B, Peitl V, Crnkovi¢ D,
Vrki¢ N. Increased calcium-independent lipoprotein
phospholipase A2 but not protein S100 in patients with
schizophrenia. Psychiatr Danub 2016;28::45-50.
Jiang J, Chen X, Sun L. et al. Analysis of the
concentrations and size distributions of cell-free DNA
in schizophrenia using fluorescence correlation
spectroscopy. Transl Psychiatry 2018;8:104..

Sheikh AM, Malik M, Wen G. et al. BDNF-Akt-Bcl2
antiapoptotic signaling pathway is compromised in the
brain of autistic subjects. J Neurosci Res 2010
;88:2641-7.

Prata J, Santos SG, Almeida MI, Coelho R, Barbosa
MA. Bridging Autism Spectrum Disorders and
Schizophrenia through inflammation and biomarkers -
pre-clinical and  clinical investigations. J
Neuroinflammation 2017;14:179.

211



Saki¢ M et al. The role of Toll-like receptors in the etiopathogenesis ... — Med Jadert 2024; 54(3):203-212

30.

3L

32.

33.

34.

35.

36.

37.

38.

212

Kozlowska E, Agier J, Wysokinski A, Lucka A,
Sobierajska K, Brzezinska-Btaszczyk E. The
expression of toll-like receptors in peripheral blood
mononuclear cells is altered in schizophrenia.
Psychiatry Res 2019;272:540-50.

Juncal-Ruiz M, Riesco-Davila L, Vazquez-Bourgon
J.etal. Expression and functionality study of 9 toll-like
receptors in 33 drug-naive non-affective first episode
psychosis individuals: A 3-month study. Int J Mol Sci
2020;21:6106..

Loughman A, Staudacher HM, Rocks T. et al. Diet
and Mental Health. Mod Trends Psychiatry
2021;32:100-12.

Ademe M, Kebede T, Teferra S, Alemayehu M, Girma
F, Abebe T. Is latent Toxoplasma gondii infection
associated with the occurrence of schizophrenia? A
case-control study. PLoS One 2022;17:e0270377.
Goralczyk-Binkowska A, Szmajda-Krygier D,
Koztowska E. The Microbiota-Gut-Brain Axis in
Psychiatric Disorders. Int J Mol Sci 2022;23:11245..
Stefi¢ A, Puriti¢ V, Kordi¢ V, Puri¢i¢ S, Saki¢ M,
Juki¢ M. Dissociative amnesia with fugue features in a
patient with Huntington’s disease. Med Jadert
2023;53:229-34.

Kéri S, Szab6 C, Kelemen O. Antipsychotics influence
Toll-like receptor (TLR) expression and its
relationship with cognitive functions in schizophrenia.
Brain Behav Immun 2017;62:256-64.

MacDowell KS, Caso JR, Martin-Hernandez D,
Madrigal JL, Leza JC, Garcia-Bueno B. Paliperidone
prevents brain toll-like receptor 4 pathway activation
and neuroinflammation in rat models of acute and
chronic restraint stress. Int J Neuropsychopharmacol
2014;18:pyu070..

MacDowell KS, Munarriz-Cuezva E, Caso JR. et al.
Paliperidone reverts Toll-like receptor 3 signaling
pathway activation and cognitive deficits in a maternal

39.

40.

41.

42,

43.

44,

45.

46.

immune activation mouse model of schizophrenia.
Neuropharmacology 2017;116:196-207.

Feiner B, Chase KA, Melbourne JK, Rosen C, Sharma
RP. Risperidone effects on heterochromatin: the role
of kinase signaling. Clin Exp Immunol 2019;196:67—
75.

Li W Ting, Huang XF, Deng C. et al. Olanzapine
Induces Inflammation and Immune Response via
Activating ER Stress in the Rat Prefrontal Cortex. Curr
Med Sci 2021;41:788-802.

He M, Qian K, Zhang Y. et al. Olanzapine-Induced
Activation of Hypothalamic Astrocytes and Toll-Like
Receptor-4 Signaling via Endoplasmic Reticulum
Stress Were Related to Olanzapine-Induced Weight
Gain. Front Neurosci 2020;14:589650.

Zuo YF, Zhang BH, Guo MR.et al. HFD-exacerbated
Metabolic Side Effects of Olanzapine Are Suppressed
by ER Stress Inhibitor. Curr Med Sci 2023;43:1116—
32.

Gandhi A, Guo T, Shah P, Moorthy B, Ghose R.
Chlorpromazine-induced  hepatotoxicity  during
inflammation is mediated by TIRAP-dependent
signaling pathway in mice. Toxicol Appl Pharmacol
2013;266:430-8.

Reisinger S, Khan D, Kong E, Berger A, Pollak A,
Pollak DD. The poly(l:C)-induced maternal immune
activation model in preclinical neuropsychiatric drug
discovery. Pharmacol Ther 2015;149:213-26.

Jeon S, Kim SH, Shin SY, Lee YH. Clozapine reduces
Toll-like receptor 4/NF-xB-mediated inflammatory
responses through inhibition of calcium/calmodulin-

dependent Akt activation in microglia. Prog
Neuropsychopharmacol  Biol  Psychiatry 2018
;81:477-87.

Park SJ, Lee JY, Kim SJ, Choi SY, Yune TY, Ryu JH.
Toll-like receptor-2 deficiency induces schizophrenia-
like behaviors in mice. Sci Rep 2015;5:8502.



Professional paper Med Jadert 2024;54(3):213-228
Strucni ¢lanak DOI: https://doi.org/10.57140/mj.54.3.8

Splenic infarction in patients with Epstein-Barr virus infectious mononucleosis-
case reports and literature review

Infarkt slezene u bolesnika s Epstein-Barr virusnom mononukleozom — prikaz
slucajeva i pregled literature

Tomislava Skuhala®!?, Anja Dragobratovi¢!, Klaudija Viskovi¢®!, Marin Rimac®?,
Alemka Markoti¢®'45, BoSko Desnical, SnjeZana Zidovec Lepej©®!

Klinika za infektivne bolesti ,,Dr. Fran Mihaljevi¢*, Zagreb, Hrvatska. 2Stomatoloski fakultet
Sveucilista u Zagrebu, Zagreb, Hrvatska. *Medicinski fakultet Sveucilista u Zagrebu, Zagreb, Hrvatska.
“Medicinski fakultet Sveucilista u Rijeci, Rijeka, Hrvatska. *Medicinski fakultet i Odjel za sestrinstvo
Hrvatskog katolickog sveucilista, Zagreb, Hrvatska

Summary

Introduction: Epstein-Barr virus (EBV) is one of the most common herpes viruses in humans with over
90% of adults demonstrating antibodies to EBV. Infectious mononucleosis (IM) is the most frequently
occurring clinical presentation of EBV infection and typically presents with fever, tonsillitis/pharyngitis,
cervical lymph node enlargement and tenderness and fatigue. Splenomegaly is also part of the clinical
presentation. Splenic infarction (SI) due to IM is rare but its exact frequency is unknown.

Methods: We present two cases of SI accompanying IM caused by EBV in young adults without
underlying comorbidities together with a literature review of this topic. Literature search included journal
articles describing splenic infarctions confirmed by CT or MRI associated with IM due to EBV infection
published in English between 2005 and 2024 in PubMed. A total of 32 case reports presenting 34 patients
were selected for detailed analysis.

Results: Among 34 patients, 58,8% were males and the median age was 20.97 years. Only 26.5% of
patients had some chronic disease, the most common one being hereditary spherocytosis present in four
patients. The most common symptoms were: fever (82.4%), abdominal pain (88.2%) localized mostly in
the left upper abdomen and splenomegaly (50%).

Conclusion: Our overall conclusion is that establishing the diagnosis of SI does not change the
therapeutic approach in most cases and that symptomatic treatment is sufficient.

In the future, greater availability of abdominal imagining methods and a higher index of suspicion will
lead to more accurate data about SI.

Keywords: splenic infarction; Epstein-Barr virus; infectious mononucleosis; case reports; literature
review

Sazetak

~~~~~

odraslih ima prisutna protutijela na EBV. Infektivna mononukleoza (IM) najces¢a je klinicka manifestacija
EBV infekcije koja se obicno manifestira vru¢icom, tonzilitisom/faringitisom, povecanim i bolnim
cervikalnim limfnim ¢vorovima, te umorom. Splenomegalija je takoder dio klinicke slike. Infarkti slezene
(1S) tijekom IM pojavljuju se rijetko, a stvarna ucestalost nije poznata.
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Metode: U ovom radu prikazana su dva slucaja IS tijekom IM uzrokovan EBV-om u mladih odraslih
osoba bez komorbiditeta, zajedno s pregledom literature o ovoj temi. U pretrazivanje literature ukljuéeni
su ¢lanci iz Casopisa koji opisuju infarkte slezene potvrdene CT-om ili MRI-om, povezane s IM-om,
uzrokovane EBV-om, te objavljene na engleskom jeziku izmedu 2005. i 2024. u PubMed-u. Za detaljnu
analizu odabrana su ukupno 32 prikaza slucaja s 34 bolesnika.

Rezultati: Od 34 bolesnika, 58,8% njih bili su muskarci, a medijan dobi bio je 20,97 godina. Samo
26,5% bolesnika imalo je neku kroni¢nu bolest, a najcesca je bila nasljedna sferocitoza prisutna u Cetiri
bolesnika. Najc¢es¢i simptomi bili su: poviena tjelesna temperatura (82,4%), bolovi u trbuhu (88,2%)
lokalizirani pretezno u lijevom gornjem dijelu trbuha i splenomegalija (50%).

Zakljucak: Postavljanje dijagnoze IS u veéini slu¢ajeva ne mijenja terapijski pristup, te je dovoljno
simptomatsko lije¢enje. U buduénosti ¢e sve veca dostupnost slikovnih pretraga abdomena i vec¢a svijest o
postojanju te bolesti sigurno dovesti do to¢nijih podataka o IS.

Kljuéne rije¢i: infarkt slezene; Virus Epstein-Barr; infektivna mononukleoza; prikazi slucajeva;

pregled literature

Introduction

Epstein-Barr virus (EBV) is one of the most
common herpes viruses in humans. It is spread
through intimate contact between asymptomatic or
symptomatic EBV shedders and susceptible
persons. Antibodies to EBV have been demonstrated
in over 90% of adults worldwide [1,2]. Most primary
EBV infections that occur during childhood are
subclinical. Infectious mononucleosis (IM) is the
most common clinical presentation of EBV infection
and usually occurs in adolescents and adults. After
primary infection, both asymptomatic and
symptomatic, EBV persists asymptomatically for life
by establishing latent infection of B lymphocytes.**#

A typical clinical presentation of IM includes
fever, tonsillitis/pharyngitis, cervical lymph node
enlargement and tenderness and fatigue.l3*

However, EBV can affect any organ system and
has been associated with a variety of clinical
presentations, some of which are present more often
than others.

Splenomegaly is also part of the clinical
presentation of IM, but the frequency of its
occurrence is reported unevenly. For example, Rea
TD et al. reported that only 8% of observed patients
with IM had splenomegaly.’ In contrast, earlier
studies of Domerby H et al. demonstrated that all
patients had an enlarged spleen but palpable in only a
few [6]. Hosey RG et al. also reported an enlarged
spleen in all participants of their study which included
young athletes with IM.” Somewhere in between are
the data published by Hoagland RJ in which
splenomegaly was present in about one half of all
analysed cases (52%) over the course of the illness.®

Splenic infarction (SI) due to IM is rare and its
exact frequency is unknown due to underreporting or
underdiagnosing.
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Clinical manifestation of Sl includes abdominal
pain, fever, and tachycardia but even abdominal pain
as the most consistent symptom is present in only half
of the cases.® Therefore, a high index of suspicion is
needed to confirm this diagnosis.

As abdominal pain is uncommon in IM, splenic
rupture, which is also a rare but possibly lethal
complication of IM, must be strongly considered
whenever abdominal pain occurs.*

To establish the diagnosis of IM, routine
laboratory tests are used together with specific tests
for EBV.

In  laboratory findings, peripheral blood
lymphocytosis with atypical lymphocytes (defined as
more than 10% of total lymphocytes), together with
elevated aminotransferases (seen in the vast majority
of patients), are present.*!

The detection of EBV-specific antibodies is the
gold standard for the diagnosis of IM. EBV serostatus
can be defined by the presence of IgM and IgG
antibodies against EBV viral capsid antigen (VCA),
IgG against early antigen-diffuse (EA-(D)) and IgG
against EBV nuclear antigen (EBNA). Acute
infection is characterized by the presence of IgM anti-
VCA and anti-EA(D) 1gG without antibodies against
EBNA.'? EBV deoxyribonucleic acid (DNA) can be
detected and quantified by polymerase chain reaction
(PCR) assays on blood or plasma [13,14] which is
positive in 40-70% of patients at symptom onset and
in up to 90% of patients two weeks after disease
onset.'®

If splenic involvement is suspected, abdominal
ultrasound should be performed, but to confirm the
diagnosis of Sl, a computed tomography (CT) or
magnetic resonance imaging (MRI) is indicated [9].

We present two cases of SI accompanying 1M
caused by EBV in young adults without underlying
comorbidities together with a literature review of this
topic.
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Case presentations
Case 1

A 34-year-old male presented with fever of up to
38.5°C starting 11 days prior to admission,
accompanied with chills and malaise. He also
reported lower back pain and flatulence with loose
stools, and two days prior to admission he noticed
dark urine and developed scleral icterus.

His past medical history was unremarkable except
for obesity, with BMI at admission of 40.6 kg/m?, and
he was smoking up to 40 cigarettes per day.

The physical examination revealed icterus of the
sclera and skin as well as hepatos plenomegaly
without palpatory tenderness of the abdomen.

Laboratory tests on admission showed elevated
acute phase reactants with erythrocyte sedimentation
rate of 30 mm/h and C-reactive protein (CRP) of
107.3 mg/L. The white blood cell count (WBC) was
11.6 x10°%L with 24% of lymphocytes and 18% of
atypical lymphocytes on peripheral blood smear, with
red blood cell and thrombocyte counts within normal
ranges. Clotting profile showed elevated fibrinogen
of 4.4 g/L and D-dimers of >4.30 mg/L with normal
values of prothrombin time, activated partial
thromboplastin time and thrombin time. Bilirubin
was elevated (96 pumol/L, direct 53 pumol/L, indirect
43 umol/L) along with liver function tests (aspartate
aminotransferase ~ (AST) 164 U/L, alanine
aminotransferase (ALT) 235 U/L, gamma-glutamyl
transferase 478 U/L, alkaline phosphatase (AP) 165
U/L) and elevated lactate dehydrogenase (LDH) of
994 U/L.

A CT scan of the abdomen and pelvis with contrast
revealed as teatotic, enlarged liver with a diameter of
25 cm in the medial clavicular line and splenomegaly
with a sagittal diameter of 16.5 cm, with multiple
subcapsular infarctions ranging from 2 to 4 cm as
shown in Figure 1.

Blood cultures were negative while transthoracic
and transoesophageal cardiac ultrasound revealed no
signs of infective endocarditis.

Extensive screening for infectious diseases was
negative for HIV and viral hepatitis, leptospirosis,
tularemia, haemorrhagic fever with renal syndrome,
bartonellosis, SARS CoV-2 and CMV but revealed an
acute EBV infection with positive VCA IgM and 1gG
and borderline result of EA 1gG. Acute EBV infection
was confirmed by PCR of blood and 17 300 copies of
viral DNA/mL were detected.

Flow cytometry of peripheral blood showed an
elevated T lymphocyte count of7219/uL or 93.8%

with elevated CD8+ T lymphocytes and lowered B
lymphocyte count of 27 or 0.4%, which was
consistent with the diagnosis of IM. The screen for
thrombophilia was negative. All relevant laboratory
findings are listed in Table 1.

Figure 1 The coronal view of contrast enhanced
abdominal CT in a 34-year-old male, demonstrated two
well-demarcated wedge shape (arrows) and several small
round shape low-density areas (arrowheads) in the spleen,
consistent with splenic infarctions.

Slika 1. Koronarni prikaz CT-a abdomena s kontrastom u
34-godisnjeg muskarca pokazuje dvije dobro omedene
klinaste promjene (strelice) i nekoliko malih okruglih
podrucja niske gustoce (vrhovi strelica) u slezeni, koji
odgovaraju infarktima slezene.

The patient received empirical parenteral
antibiotic  treatment  with  ceftriaxone  and
metronidazole because intrabdominal infection was
suspected, along with thromboprophylaxis with
enoxaparin subcutaneously and other supportive
measures. He was discharged after 13 days with the
recommendation to continue anticoagulant therapy
with rivaroxaban for three months and strict bed rest.

On follow-up, three weeks after discharge, the
patient was afebrile and feeling better with a decrease
in liver function tests and lactate dehydrogenase
levels accompanied with a slight decrease of
splenomegaly (14 cm) on abdominal ultrasound, but
with still visible multiple hypoechogenic infarctions.
After six months, the control abdominal ultrasound
was normal.
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Table 1 Selected laboratory findings of patients
Tablica 1. Odabrani laboratorijski nalazi prikazanih bolesnika

Case 1l Case 2 Normal range
Bolesnik 1 Bolesnik 2 Referentne vrijednosti
C-reactive protein
C-reaktivni protein 107.3 130 <5.0 mg/L
Leukocytes 11.6 9.3 3.4-9-7 x10°/L
Leukociti
Lymphocytes 46 % 38% 20-46 %
Limfociti
Reactive lymphocytes 0 o
Reaktivni limfociti 24% 28%
Haemoglobin 133 122 119-157 g/L
Hemoglobin
Platelets 172 o1 158-424 X10°/L
Trombociti
Bilirubin
Bilirubin 96 131 3-20 pmol/L
AST
AST 164 630 11-38 U/L
ALT
ALT 235 792 12-48 U/L
GGT
GGT 478 405 11-55 U/L
AP
AE 165 251 60-142 U/L
LDH
LDH 994 896 > 241 U/L
PT/INR
PV/INR 0.75/1.17 0.83/1.12 >0.70
APTT
APTV 26.1 27.6 23-36s
TT
TV 16.6 / 16-21s
Fibrinogen
Fibrinogen 4.4 2.4 1.8-3.5 g/L
D-dimers
D-dimeri >4.30 >4.28 <0.55 mg/L
EBV VCA IgM + +
EBV VCA IgG - +
Borderline

EA19G Granican "
EBNA IgG - -
EBV DNA PCR blood 17 300 29 800 <1000 copies/mL of blood

EBV DNA PCR krv

<1000 kopija/mL krvi

AST- aspartate aminotransferase; ALT- alanine aminotransferase; GGT- gamma-glutamyl transferase; ALP- alkaline
phosphatase; LDH- lactate dehydrogenase; PT- prothrombin time; APTT- activated partial thromboplastin time; TT-
thromboplastin time; EA — early antigen; EBNA — Epstein Barr nuclear antigen; VCA — viral capsid antigen

AST- aspartatam inotransferaza; ALT- alaninam inotransferaza; GGT- gamma-glutamil transferaza; AF- alkalna
fosfataza; LDH- laktat dehidrogenaza; PV- protrombinsko vrijeme; APTV- aktivno parcijalno tromboplastinsko
vrijeme; TV- tromboplastinsko vrijeme;EA — rani antigen; EBNA — Epstein Barr nuklearni antigen, VCA — virusni

kapsidni antigen

Case 2

A 36-year-old female was admitted on the 9th day
of illness which presented with fever of up to 39°C
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accompanied with sore throat and abdominal pain in
the upper left and right quadrant worsening on
inspiration. The day before hospital admission, she
noticed scleral icterus along with dark urine and
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reported several episodes of vomiting.

Except for being a smoker (10 cigarettes per day)
and a tonsillectomy in childhood, she had no
significant prior illnesses.

On physical examination, she was afebrile, with
scleral icterus, pharyngeal injection without exudate
and tender, mildly enlarged cervical lymph nodes up
to 1.5 cm. Spleen was palpable but without abdominal
tenderness.

Routine laboratory tests revealed a CRP of 13.0
mg/L, a WBC of 9.3 x10%L with 38% of lymphocytes
and 28% of reactive lymphocytes on peripheral blood
smear. The red blood cell count was normal with
thrombocytopenia of 91x10%L. The clotting profile
showed elevated D-dimers of >4.28 mg/L while
fibrinogen, prothrombin time, activated partial
thromboplastin time and thrombin time were within
normal ranges. The patient also had elevated serum
bilirubin of 131 pmol/L (direct 83, indirect 48
pmol/L) and hepatic lesion with AST 630 U/L, ALT
792 U/L, GGT 405 U/L, AP 251 U/L and LDG 896
U/L. All relevant laboratory findings are listed in
Table 1.

A CT scan of the abdomen with contrast revealed
hepatomegaly with craniocaudal diameter of 20 cm,
without parenchymal lesions and splenomegaly of
18x%10.5x7.5 cm with multiple hypovascular and
avascular subcapsular zones, the largest of which
measured 2x3 cm as shown in Figure 2.

Figure 2 The coronal view of contrast enhanced
abdominal CT in a 36-year-old female, demonstrated two
well-demarcated triangular hypodense areas in the spleen

(arrows), representing splenic infarction.
Slika 2. Koronarni prikaz CT-a abdomena s kontrastom u
36-godisnje Zene, pokazuje dva dobro omedena

trokutasta hipodenzna podrucja u slezeni (strelice), sto
predstavlja infarkt slezene.

Blood cultures were negative as well as testing for
HIV, viral hepatitis viruses and leptospirosis.

Serological testing for CMV and EBV Vvirus
revealed borderline IgM for CMV and positive VCA
IgM and 1gG together with positive EA IgG and
negative EBNA 1gG which suggested acute EBV
infection.

The diagnosis was further confirmed with PCR of
blood which revealed 22 800 copies of EBV DNA per
ml of blood. The flow cytometry of peripheral blood
was also consistent with infectious mononucleosis.
The screen for thrombophilia was negative. The
patient received only symptomatic treatment and was
discharged after six days. After six months, the
control abdominal ultrasound was normal.

Literature review

A review of the literature was conducted by
searching English articles on splenic infarction
confirmed by CT or MRI associated with IM due to
EBV infection, published between 2005 and 2024 in
PubMed. The keywords ,,Epstein-Barr virus AND
splenic infarction “OR ,Infectious mononucleosis
AND splenic infarction” were used. A total 0f32 case
reports that presented 34 patients were selected for
detailed analysis.’*#’ Characteristics of patients
presented in these articles are listed in Table 2.

Among 34 patients, there were 20 males (58.8%)
and the median age was 20.97 years (range, 7-40
years). Only nine patients had some chronic diseases
(26.5%) with the most common one being hereditary
spherocytosis present in four patients. The most
common symptoms that were highly suggestive for
splenic involvement in EBV IM were as follows:
fever in 28 (82.4%) patients; abdominal pain in 30
(88.2%) patients (left upper abdominal pain or
tenderness in 22 (64.7%); unspecified abdominal pain
in three; epigastric pain in two; right upper abdominal
pain in two and upper abdominal pain in one patient);
splenomegaly in 17 (50%) patients; nausea/vomiting
in five (14.7%); fatigue in eight (23.5%) and general
symptoms in four (11.8%) patients.

In all but one patient EBV infection was
confirmed by serological testing, and in eight (23.5%)
patients also by positive PCR DNA blood test.

The final diagnosis was made by CT in 29 (85.3%)
patients and by MRI in five patients.

Only one patient underwent splenectomy, others
were only treated using conservative methods and
symptomatic treatment.
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Table 2 Characteristics of patients with splenic infarction in EBV infectious mononucleosis
Tablica 2. Karakteristike bolesnika s infarktom slezene tijekom EBV infektivne mononukleoze

Chronic Disease/

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
_ Ff;]eéé fﬁégg?ﬁ%ﬂ\y’ Hereditary EBV VCA IgM +
Ma Z et al. 1 19{F/Ch|nese Temperatura spherocytosis EBV VCA IgG + NP CT Splenectomy
(2016) 19/7/Kineskinja Hereditarna EA IgG + NU CT Splenektomija
splenomegalija, .
A sferocitoza EBNA IgG +
osjetljivost u LGA
Fever, splenomegaly, EBV VCA IgM +
Wang XL et al. 8/F/Chinese UA pain None EBV VCA IgG + MRI Conservative
(2023) 1 8/7/Kineskinja Temperatura, Nista EA G - 281 NMR Konzervativno
splenomegalija, bol u EBNA IgG -
GA
Fever, general
symptoms, fatigue,
splenomegaly, LUA Morbid obesity EBV VCA IgM +
KanaT et al. 1 29/M/NA pain Acute CMV infection EBV VCA IgG + NP CT Conservative
(2023) 29/M/NP Temperatura, opci Morbidna pretilost EA 1gG NA/NP NU CT Konzervativno
simptomi, umor, Akutna CMV infekcija ~ EBNA IgG +
splenomegalija, bol u
LGA
Fever, fatigue,
epigastric pain, EBV VCA IgM +
Jeong JE et al. 1 lG/FjNA splenomegaly None EBV VCA IgG NA 10828 CT Conservative
(2018) 16/Z/NP Temperatura, umor, bol Nista EA 1gG NA/NP CT Konzervativno
u epigastriju, EBNA IgG NA/NP
splenomegalija
Fever, LUA and EBV VCA IgM +
Nishioka H et al. 1 19/M/Japanese epigastric pain None EBV VCA IgG + NP CT Conservative
(2021) 19/M/Japanac ~ Tempertura, bol u LGA Nista EA 1gG NA/NP NU CT Konzervativno
iepigastriju EBNA IgG -
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Chronic Disease/

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacdenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
Fever, abdominal pain EBVVCA IgM + .
Heo DH et al. 1 20/FINA Tem’ eratura. bol u None EBV VCA IgG - NP CT Conservative
(2017) 20/FINP P X Nista EA IgG NA/NP NU CT Konzervativno
abdomenu
EBNA IgG -
Fever, RUA pain EBVVCA IgM +
Kobayashi K et al. 1 31/M/NA Tem e;atura Ft))ol U None EBV VCA IgG - NP CT Conservative
(2023) 31/M/NP P ' Nista EA 1gG NA/NP NU CT Konzervativno
DGA
EBNA IgG -
Gavriilaki E et al. . EBV VCA IgM +
Fever, LUA pain,
(2013) 1 17/M/NA splenomegaly None EBVNX%G,IQG NP MRI Conservative
17/M/NP Temperatura, bol u Nista A/ NU NMR Konzervativno
LGA, splenomegalija EA 1gG NA/NP
' EBNA 1gG NA/NP
Fever, RUA and
periumbilical pain, EBV VCA IgM +
Gang MH et al. 1 T/IFINA splenomegaly None EBV VCA IgG - Positive CT Conservative
(2013) 7/Z/NP Temperatura, bol u Nista EA IgG NA/NP  Pozitivho CT Konzervativno
DGA iperiumbilikalno, EBNA IgG -
splenomegalija
Fever, general
symptoms, severe
abdominal pain,
. . vomiting, Coinfection CMV EBV VCA IgM +
. 19/F/Hispanic . EBV VCA 1gG .
Li Y etal. By . splenomegaly and My. pneumoniae NP CT Conservative
1 19/Z/Latinoamerika . . - . NA/NP .
(2014) nka Temperatura, opéi Koinfekcija CMV i EA IgG + NU CT Konzervativno
simptomi, izrazena bol ~ My. pneumoniae EBNA IgG NA/NP
u abdomenu,
povracanje,
splenomegalija
Kobayashi T et al. 1 17/FINA elzeivzrs,trfiaglg;% None EEBQ/VV\?Q A!?M(; NP CT Conservative
(2024) 17/2/NP PIgastric pain, Nista g NU CcT Konzervativno
splenomegaly NA/NP
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Chronic Disease/

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacdenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
Temperatura, umor, bol EA 1gG NA/NP
u epigastriju, EBNA IgG NA/NP
splenomegalija
_ Fever, splenomegaly Hereditary_ EBV VCA IgM + _
Suzuki Y et al 1 18/M/Japanese Te'mperatura spherocytosis EBV VCA IgG + NP CT Conservative
(2007) 18/M/Japanac splenomegalij:al Hereditarna EA IgG + NU CT Konzervativno
sferocitoza EBNA IgG -
EBV VCA IgM +
Hasibi M et al. 1 28/M/NA Fev%,nslséerr;ct)l:r;ggaly None EB\/NXS:'\'IAF‘,IQG NP CT Conservative
(2021) 28/M/NP splenomegalija Nista EA 1gG NA/NP NU CT Konzervativno
EBNA IgG NA/NP
7/M/African Fever, LUA pain, Sickle cell trait EBV VCA IgM +
Nofal R et al. 1 American splenomegaly Bolest srpastin EBV VCA IgG + NP MRI Conservative
(2019) 7/M/Afroamerikana  Temperatura, bol u stanica EA 1gG NA/NP NU NMR Konzervativno
c LGA, splenomegalija EBNA IgG NA/NP
Crohn's disease,
24/EINA Fever,_ severe LUA Ha_shimoto's_ - EBV VCA IgM + NP _
24/7/NP pain, nausea thyroiditis, sacroiliitis EBV VCA IgG + NU CT Conservat_lve
Temperatura, jaka bol ~ Chronova bolest, EA 1gG NA/NP CT Konzervativno
u LGA, mucénina Hashimoto tireoiditis, EBNA IgG-
sakroileitis
Positive heterophile
Li Y etal. 3 20/M/NA LUA pain, nausea None antibody NP CT Conservative
(2018) 20/M/NP Bol u LGA, mucnina Nista Pozitivna NU CT Konzervativno
heterofilna
protutijela
Fever, LUA pain, Positive heterophile
27/M/NA general symptoms, None antl_b_ody NP cT Conservative
27IM/NP nausea, splenomegaly . Pozitivna .
Nista . NU CT Konzervativno
Temperatura, bol u heterofilna
LGA, opéi simptomi, protutijela
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Chronic Disease/

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacdenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
mucnina,
splenomegalija
EBV VCA IgM +
van Hal S et al. 1 35/F/Caucasian Feve%elr_nUA t?nderness None EBV VCA IgG + NP CT Conservative
(2005) 35/7/Bjelkinja ‘emperatura, Nista EA 1gG NA/NP NU cT Konzervativno
osjetljivost u LGA EBNA 109G -
[s[€]
Fatigue, abdominal EBV VCA IgM +
Khan S et al. 1 30/M/NA bain None EBV VCA IgG -  Positive CT Conservative
(2019) 30/M/NP Umor. bol u abdomenu Nista EA IgG - Pozitivno CT Konzervativno
' EBNA IgG -
Fever, general EBV VCA IgM +
Machado C et al. 1 24/M/NA symptoms, LUA pain None EBV VCA IgG - NP CT Conservative
(2015) 24/M/NP Temperatura, opci Nista EA 1gG NA/NP NU CT Konzervativno
simptomi, bol u LGA EBNA IgG NA/NP
19/F/Afiican  DOA p:{')?ﬂ?;?}'%‘;;y Hereditary EBV VCA IgM +
Thida AM et al. 1 American Bol u 'LG A slabost spherocytosis EBV VCA IgG + NP CT Conservative
(2020) 19/Z/Afroamerika L ‘ Hereditarna EA IgG + NU CT Konzervativno
nka mucmnd, sferocitoza EBNA IgG -
splenomegalija
Fever, general EBV VCA IgM +
Batista M et al. 1 20/M/NA symptoms None EBV VCA IgG + NP CT Conservative
(2023) 20/MINP Temperatura, opéi Nista EA 1gG NA/NP NU CT Konzervativno
simptomi EBNA 1gG NA/NP
NA (Serologic tests
Fever, LUA pain, cog_flrmed the
Naviglio S et al. 1 14/MINA splenomegaly None NP (é??angonsgga je 19956 MRI Conservative
(2016) 14/M/NP Temperatura, bol u Nista NMR Konzervativno
LGA, splenomegalija p Otvrdven.a
seroloSkim
testovima)
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Chronic Disease/

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacdenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
Fever, LUA pain, Hereditary EEBQ/VV\?C'?‘ AI%SAGJr
Breuer C et al. 1 13/M/Caucasian splenomegaly spherocytosis NA/NP Positive MRI Conservative
(2008) 13/M/Bjelac Temperatura, bol u Heredifcarna EA 1gG NA/NP Pozitivho NMR Konzervativno
LGA, splenomegalija sferocitoza EBNA IgG NA/NP
EBV VCA IgM +
Reichlin M et al. 1 17/M/NA LUA pain, diarrheal None EBV VCA IgG - NP CT Conservative
(2022) 17/M/NP Bol u LGA, proljev Nista EA 1gG NA/NP NU CT Konzervativno
EBNA IgG NA/NP
Fever, fatigue, LUA  Obesity, depression, EBV VCA IgM +
Mamo G et al. 1 32/M/NA pain PTSD, migraine EBV VCA IgG - NP CT Conservative
(2023) 32/MI/NP Temperatura, umor, bol  Debljina, PTSP, EA IgG - NU CT Konzervativno
uLGA migrena EBNA IgG -
Fever, LUA pain, EEQ/VV\S:? A!?g/l(;

Pervez H et al. 1 20/M/NA malaise None NA/NP NP CT Conservative
(2020) 20/M/NP Temperatura, bol u Nista NU CT Konzervativno
LGA, slabost EA 1gG NA/NP

' EBNA 1gG NA/NP
Positive heterophile
Kensey NL et al. 1 36/M/NA TE;VFE;;S;: %aolr u None sg;m‘:ﬁ; NP CT Conservative
(2023) 36/M/NP LGA ' Nista heterofilna NU CT Konzervativno
protutijela
Fever, fatigue, LUA
Suzuki Y et al. 1 22/M/NA pain None NP Positive CT Conservative
(2018) 22/MINP Temperatura, umor, bol Nista NU Pozitivho CT Konzervativno
uLGA
Positive heterophile
. . L antibody :
Bhattarai P et al. 1 16/M/NA Epigastric pain None Pozitivna NP CT Conservative
(2014) 16/M/NP Bol u epigastriju Nista h . NU CT Konzervativno
eterofilna
protutijela
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Chronic Disease/

€cc

No. of Symptoms/ Signs of Concomitant PCR Method of
Reference Cases Age/Sex/Race Splenic Involvement Infection Serology Copies/MI Confirmation of SI Treatment Method
Referenca Broj Dob/Spol/Rasa Simptomi/znakovi Kronicne Serologija PCR Dijagnosticka Nacin lijecenja
bolesnika zahvacdenosti jetre  bolesti/konkomitantne Kopije/MI metoda za IS
infekcije
Fever, LUA pain, P05|t|veth§tgrophlle
Benz R et al. 1 19/FjNA splenomegaly None ggzlitic\)/n); NP CT Conservative
(2007) 19/Z/NP Temperatura, bol u Nista heterofilna NU CT Konzervativno
LGA, splenomegalija .
protutijela
Positive heterophile
. . antibody ;
Cull E et al. 1 18/FjNA Fatigue, LUA pain None Pozitivna NP CT Conservative
(2012) 18/Z/NP Umor, bol u LGA Nista h . NU CT Konzervativno
eterofilna
protutijela
Fever, LUA pain, EBV VCA IgM +
Garcia-Vazquez J 1 12/MINA splenomegaly None EBV VCA IgG + NP CT Conservative
etal. (2017) 12/MINP Temperatura, bol u Nista EA 1gG NA/NP NU CT Konzervativno
LGA, splenomegalija EBNA IgG -
Fever, fatigue, LUA P03|t|veth§t3rophlle
Kim KM et al. 1 40/MINA pain None Iggzliti?/n); Positive CT Conservative
(2005) 40/M/NP Temperatura, umor, bol Nista heterofilna Pozitivno CT Konzervativno
uLGA eteron
protutijela
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Only one systemic literature review which
investigated SI  association ~ with  EBV was
published in 2023 [48]and included articles
published between 1970 and 2022. SI was
described in 29 patients, predominantly young
males (70%) and underlying haematological
disease (hereditary spherocytosis and sickle cell
trait) was observed in 21% of patients.

Discussion

EBV infection isone of the most
common infections in humans. In IM, which is the
most common clinical manifestation of primary
EBV infection, the spleen, as the largest lymphatic
organ in the body, is always involved. Although the
spleen is not always palpable, splenomegaly can be
detected by ultrasound. Complications affecting
the spleen during IM, such as splenic rupture or Sl,
are extremely rare.*®

Sl occurs when splenic circulation (arterial and
venous) is compromised, causing tissue ischemia.
The vessel occlusion is usually caused by emboli
as well as venous congestion by abnormal
cells. The anatomic structure of the distal branches
of the splenic artery which are noncommunicating
end arteries leads to development of spleen infarcts
when these distal branches occlude.

In IM, Sl is caused by the infiltration of splenic
parenchyma with lymphocytes and rapidly
enlarging spleen with structural changes.® IM is
among the causes of non-iatrogenic Sl. The size
and distribution of Sl in patients with IM are
variable, from small, focal infarcts to complete SI.

Sl can be also associated with other infectious
diseases, but studies are limited. In the
retrospective study made by Im JH et al. (2020) that
included 101 patients in a 10-year period, the most
common causes of Sl were: bacteremia (in 26
patients), malaria (in 12 patients), respiratory tract
infections (in 11 patients), infective endocarditis
(in 10 patients) and EBV infection confirmed in
only one patient.*°

Sl is in general a very rare disease. The exact
prevalence is unknown and a high index of
suspicion is needed during the diagnostic process.
The diagnosis of Sl starts either with symptoms
that indicate splenic involvement (usually
abdominal pain), or the diagnosis of underlying
diseases (cardioembolism, hypercoagulable state,
hematologic disease). Due to increased availability
of abdominal imaging, such as CT and MR, Sl is
being diagnosed more frequently in patients with
less specific symptoms, sometimes even in patients
without symptoms. To illustrate this shift from
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symptomatic to asymptomatic Sl, the results of two
studies published with a gap of 11 years can be
used. In a large multicentric study published in
2009, Antopolsky M et al.* reported that 80% of
patients with SI during a 10-year period had
characteristic symptoms such as abdominal pain,
while in a retrospective observational study
published in 2020, Brett AS et al.*! reported that
33% of patients with SI presented without
abdominal pain in a five-year period.

Imaging has a very important role in the
diagnostics of SI. In our clinical settings, usually,
the first routine diagnostic method in abdominal
examination in patients with IM is ultrasound. This
method has limited sensitivity and is operator-
dependent, so very often splenic lesions are not
detected. When they are visible and reported, they
present as ill-defined, nodular, or wedge-shaped
hypoechoic areas. Contrast-enhanced CT is the
preferable diagnostic method, because of its high
sensitivity. In the acute phase, the Sl appears as a
wedge shaped, hypodense area with no
enhancement or poor enhancement. In the subacute
phase, it may look like a cystic lesion, if
liquefaction occurs. In the chronic phase infarct
may completely disappear, or the involution of the
non-functional parenchyma may be seen with
fibrotic contraction of the infarct and progressive
volume loss.>> A MRI is not often used as an initial
diagnostic method of SI. The infarcted area is
usually wedge-shaped. The signal intensity is
varying, according to the phase of the infarct.>

The treatment approach to S| depends on the
underlying causative disease.*® Since there is no
specific treatment for EBV infection, patients can
only be treated with symptomatic measures and
means of supportive care.

The necessity of anticoagulant therapy in SI
patients is still questionable due to the difference in
pathogenic mechanisms. This therapy aims to
achieve vessel recanalization and decrease
mortality by preventing subsequent
thromboembolic complications. Wand O et al.>
demonstrated in their study that anticoagulant
therapy in patients with SI was associated with
decreased long-term mortality, but patients with
active non-hematologic malignancy, hematologic
disease and infective endocarditis were excluded.
The use of anticoagulant therapy is even more
questionable in patients with SI and EBV infection
since there is no available data on the subject. One
of our patients was treated with anticoagulant
therapy and one was not, and the final result in both
patients was the same in six months follow up-
disappearance of the lesions.
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The results of our literature review are similar
to the results of other researchers; the majority of
cases were young males, the most common
underlying disease was hereditary spherocytosis
and the most frequent symptoms indicating splenic
involvement during IM were diffuse or left upper
abdominal pain, splenomegaly and fever.?:4¢

Conclusion

Sl in EBV infections is an uncommon and rare
complication of IM and the available knowledge is
mainly based on case reports. We describe two
patients; one without characteristic symptoms of
IM or splenic affection and one with classical
symptoms of IM and left upper abdominal pain.
The literature review indicated that fever, left upper
abdominal pain and splenomegaly together with
other symptoms of IM must arouse suspicion of a
Sl. Establishing the diagnosis of SI does not change
the therapeutic approach in the majority of SI cases
in EBV infection and symptomatic treatment is
sufficient.

In the future, greater availability of abdominal
imagining methods and a higher index of suspicion
will lead to more accurate data about Sl including
underlying  conditions/diseases,  symptoms,
diagnostic methods, treatment and prognosis.

Funding: This study was supported by grant IP-
2020-02-8961 of the Croatian Science Foundation
(principal investigator Snjezana Zidovec-Lepegj).
Data Availability Statement: We used
institutional data that is not available for sharing.
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Izolacija pluénih vena kao metoda lijecenja fibrilacije atrija u Op¢oj bolnici
Zadar od 2018. - 2022. godine

Pulmonary vein isolation as a treatment method for atrial fibrillation in Zadar
General Hospital from 2018 to 2022
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Sazetak

Uvod: fibrilacija atrija (FA) predstavlja naj¢e$¢i poremecaj sr¢anoga ritma u opc¢oj populaciji. Njezina
pojavnost raste sa Zivotnom dobi. Ranije smo na raspolaganju za lijeCenje fibrilacije atrija imali samo
antiaritmijske lijekove, no unazad 30 godina u klini¢ku praksu je uvedena nova metoda lijecenja fibrilacije,
izolacijom pluénih vena.

Bolesnici i metode: retrospektivno istrazivanje provedeno je na bolesnicima lije¢enima od fibrilacije
atrija na Odjelu kardiologije Op¢e bolnice Zadar od O1. sijecnja 2018. do 31. prosinca 2022. godine.
Tijekom navedenoga razdoblja lijeCeno je 746 bolesnika, 523 muskarca i 223 Zene. Vecina bolesnika bila
je u dobnoj skupini od 50-70 godina. Istrazivanje je provedeno na temelju podataka pohranjenih u
bolni¢kom informati¢kom sustavu (BIS).

Rezultati: u razdoblju od O1. sije¢nja 2018. do 31. prosinca 2022. godine u Opc¢oj bolnici Zadar lijeceno
je 746 bolesnika zbog FA, metodom izolacije pluénih vena. Promatrano prema godinama, 2018. godine
ucinjeno je 156 izolacija plu¢nih vena, 2019. godine ucinjeno je 127, a 2020. godine 128 zahvata, dok se u
2021. godini biljezi povecenje broja zahvata na 143. Najveée povecanje broja zahvata zabiljezeno je 2022.
godine, tijekom koje je uéinjen 191 zahvat izolacija pluénih vena. Od ukupno 746 izolacija pluénih vena,
523 (70%) je provedeno u muskaraca, a 223 (30%) u zena. Izolaciji pluénih vena su naj¢esce bili podvrgnuti
bolesnici u dobi od 50-70 godina. Najée$¢a metoda izolacije pluénih vena bila je radiofrekventna ablacija.
Zahvatu su nesto cesce bili podvrgnuti bolesnici s perzistentnom (52%) u odnosu na paroksizmalnu (48%)
fibrilaciju.

Zakljucak: elektrofizioloski tim Opce bolnice Zadar u lijecenju bolesnika s fibrilacijom atrija, uz
konzervativne metode lijeCenja, koristi i invazivnu metodu izolacije pluénih vena. Metoda se najcesce

koristi kod bolesnika s perzistentnom atrijskom fibrilacijom i to prvenstveno kod bolesnika mlade zivotne
dobi.

Klju¢ne rijeci: fibrilacija atrija, lijeenje, izolacija pluénih vena

Summary

Introduction: Atrial fibrillation (AF) is the most common arrhythmiain in the general population. Its
incidence increases with age. Previously, only antiarrhythmic drugs were available for the treatment of
atrial fibrillation, but 30 years ago a new method of AF treatment was introduced into clinical practice -
pulmonary vein isolation.
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Patients and methods: A retrospective study was conducted on patients treated with pulmonary vein
isolation in Zadar General Hospital, Cardiology Department from January 1, 2018 to December 31, 2022.
During the mentioned period, 746 patients were included of which 523 men and 223 women. Most of the
patients were in the age group of 50-70 years. The research was conducted on the data stored in the hospital
information system.

Results: In the period between January 1, 2018 and December 31, 2022, over the course of five years,
746 patients were treated for AF using the method of pulmonary vein isolation at Zadar General Hospital.
Observed according to age, in 2018, 156 isolations of pulmonary veins were performed, in 2019, 127 were
performed, and in 2020, 128 procedures were performed. In 2021, an increase in the number of procedures
was noticed to 143. The largest increase in the number was observed in 2022, during which 191 pulmonary
vein isolation procedures were performed. Out of 746 pulmonary vein isolations, 523 (70%) were
performed in men, and 223 (30%) in women. Pulmonary vein isolations were most often performed on
patients aged 50-70 years. The most common method of pulmonary vein isolation was with radiofrequency
energy. Patients with persistent (52%) rather than paroxysmal (48%) atrial fibrillation underwent the

procedure somewhat more often.

Conclusion: The electrophysiology team of Zadar General Hospital follows world trends in the
treatment of patients with AF, with a note that in our center, ablation methods are used more often in patients
with persistent AF than in other centers, especially if the patients are of younger age.

Keywords: atrial fibrillation, pulmonary vein isolation, treatment

Uvod

Fibrilacija atrija (FA) najces¢a je srcana aritmija u
op¢oj populaciji. Globalna prevalencija FA
procjenjuje se na 2% do 4%, s oCekivanim daljnjim
porastom broja oboljelih.'Procijenjeno je da je 2016.
godine u Hrvatskoj od FA bolovalo izmedu 40 i 50
tisuéa bolesnika.’> Prevalencija je veéa u muskoj
populaciji s omjerom 1,2:1.°

U mehanizmu nastanka FA izrazito vaznu ulogu
ima dilatacija atrija.**Patoloski elektri¢ni impulsi
nastaju u pluénim venama ili dilatiranom atriju.*
®Samom dilatacijom, atrij postaje podlozniji nastanku

i provodenju patoloskih elektricnih  impulsa.
Dilatacija atrija facilitira nastanak FA, dok
nekoordinirane i nepravilne kontrakcije atrija

pogoduju daljnjoj dilataciji. Navedeni proces naziva
se elektricno remodeliranje atrija. Strukturno i
elektricno remodeliranje pogoduje nastanku, ali i
daljnjoj progresiji FA.*¢ Prema European Society of
Cardiology (ESC) smjernicama FA se dijeli na: prvu
dijagnosticiranu  FA (FA koja nije ranije
dijagnosticirana), paroksizmalnu (epizode FA koje
prestaju unutar sedam dana od nastupa), perzistentnu
(epizode FA koje traju dulje od sedam dana),
dugotrajnu perzistentnu ( FA koja je prisutna dulje od
12 mjeseci), te permanentnu (FA kod koje je u
dogovoru lije¢nika i bolesnika odlu¢eno da se
kontrola sr¢anoga ritma ne provodi).!

Lijecenje FA obuhvaca viSe mogucnosti, a to su:
kontrola ritma, kontrola frekvencije, antikoagulacija,
te ablacijske procedure.’Zlatni standard u lijeCenju
FA je kateterska izolacija pluénih vena.®Trenutno su
raspolozive tri metode izolacije pluénih vena:
radiofrekventna izolacija pluénih vena, krioablacija,
te najnovija metoda ablacije pulsnog polja (engl.
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Pulsed field ablation). °'! Meta analize su pokazale
da je uspjesnost jednokratne izolacije pluénih vena
izmedu 43 i 67 %, pri ¢emu je uspjesnost veca u
bolesnika s paroksizmalnom, nego perzistentnom
FA."

Bolesnici i metode

Retrospektivno istrazivanje provedeno je na
bolesnicima lijeCenima od fibrilacije atrija na Odjelu
kardiologije Opce bolnice Zadar od 01. sijecnja 2018.
do 31. prosinca 2022. godine. Tijekom navedenoga
razdoblja lijeCeno je 746 bolesnika ablacijskom
procedurom, od toga 523 (70%) muskarca i 223
(30%) zene. Bolesnici su, osim po spolu, podijeljeni
prema dobnim kategorijama: 1. mladi od 30 godina,
2.0d 31- 50 godina, 3. od 51 - 70 godina i 4. stariji od
70 godina. S obzirom na vrstu FA, bolesnici su
podijeljeni na skupinu s paroksizmalnom fibrilacijom
i skupinu bolesnika s perzistentnom fibrilacijom, u
koju su bili ukljueni bolesnici s dugotrajnom
perzistentnom fibrilacijom.

Postupak izolacije plu¢nih vena provodi kardiolog
- elektrofiziolog u interventnoj elektrofizioloskoj
dvorani, u strogim asepti¢nim uvjetima. Kod svih
bolesnika provedena je prijeoperativno odgovarajuca
antikoagulantna terapija, najmanje tijekom tri tjedna
prije operativnog zahvata. Na pocetku zahvata se, u
cilju smanjenja bolnih senzacija bolesnika, u
preponsku regiju ubrizgavao lokalni anestetik, potom
se punktira femoralna vena i u nju ubrizgava heparin
u dozi od 200 1U/kg. U svih bolesnika, lijevom atriju
se pristupalo putem femoralne vene, dok je
transeptalna punkcija radena primjenom duge
uvodnice SL-1 i igle za transeptalnu punciju BRK-1.

Od interventnih metoda ablacije koriStena je
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metoda krioablacije (CRYO), te radiofrekventna
ablacija.

Istrazivanje je provedeno na temelju podataka
pohranjenih u bolnickom informatickom sustavu
(BIS). Dobiveni rezultati prikazani su graficki.

Rezultati

U razdoblju od 01. sijeénja 2018. do 31. prosinca
2022. godine (tijekom pet godina) , u Opcoj bolnici
Zadar lijeceno je 746 bolesnika zbog FA, metodom
izolacije plué¢nih vena.

Prema godinama ispitivanja, 2018. godine
ucinjeno je 156 izolacija pluénih vena, a tijekom
2019.godine i 2020.godine biljezi se smanjenje broja
postupaka. Tijekom 2019.godine u€injeno je 127, a
2020. godine 128 zahvata. U 2021. godini biljezi se
povecanje broja zahvata na 143. Povecanje broja
izvrSenih zahvata zabiljezeno je 1 2022.godine,
tijekom koje je u€injen 191 postupak izolacija pluénih
vena (Slika 1).

Od ukupno 746 izolacija plu¢nih vena, 523 (70%)
je provedeno u muskaraca, a 223 (30%) u zena (Slika
2).

Izolaciji pluénih vena najéesée su bili podvrgnuti
bolesnici u dobi od 50-70 godina (Slika 3).
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Slika 1. Na slici je prikazan broj bolesnika lije¢enih
ablacijom pluénih vena po godinama ispitivanoga
razdoblja.

Figure 1 shows the number of patients treated with
isolation of the pulmonary veins
(ablation) by years of the examined period.

Slika 2.Slika prikazuje distribuciju bolesnika po spolu
(z-Zene, m- muskarci).
Figure 2 Distribution by gender in the period 2018-2022.
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Slika3.Distribucija bolesnika po dobi tijekom ispitivanoga
razdoblja 2018.-2022.god.
Figure 3 Distribution by age during the examined period
2018-2022

Postupku izolacije plu¢nih vena nesto su vise bili
podvrgnuti bolesnici s perzistentnom fibrilacijom, u
odnosu na bolesnike s  paroksksizmalnom
fibrilacijom (Slika 4).

Od invazivnih metoda primijenjenih u ablaciji
pluénih vena, krioablacija je primjenjena u 51 (7%),
aradiofrekventna ablacijau 695 (93%) bolesnika s FA
(Slika 5).
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Slika 4. Vrsta fibrilacije atrija kod bolesnika podvrgnutih
invazivnom zahvatu u razdoblju 2018.-2022., PAF-
paroksizmalna fibrilacija atrija, PEAF- perzistentna

fibrilacija atrija
Figure 4 Type of atrial fibrillation in patients undergoing
invasive procedures in the period 2018-2022 PAF-
paroxysmal atrial fibrillation, PEAF- persistent atrial
fibrillation
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Slika 5. Slika prikazuje metode ablacije pluénih vena kod
oboljelih. Krioablacija (CRYO) je primijenjena kod 51
oboljelog (7%), a radiofrekventna ablacija (RF) kod 695
(93%) oboljelih.

Figure 5 The Figure shows methods of ablation in
patients. Cryoablation(CRYO) was used in 51 patients
(7%), and radiofrequency ablation(RF) in 695 (93%)
patients.

Uspjesnost terapijskoga zahvata bila je 68% u
ispitivanoj grupi bolesnika.
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Rasprava

Izolacija pluénih vena je tijekom posljednjih 20
godina postala standard u lijeCenju bolesnika s
paroksizmalnom 1 perzistentnom FA. Navedeni
zahvat prvi je put u Republici Hrvatskoj ucinjen 2009.
godine upravo u Opc¢oj bolnici Zadar u kojoj nakon
toga postaje standardna metoda lijeCenja bolesnika s
FA. Kontinuiranim povecanjem broja zahvata
poveéala se njihova ucinkovitost uz istodobno
minimaliziranje broja komplikacija.

Ovo istrazivanje obuhvatilo je bolesnike kojima je
izolacija (ablacija) pluénih vena u Opcoj bolnici
Zadar ucinjena tijekom pet godina, u razdoblju od 01.
sijecnja 2018. do 31. prosinca 2022. god. U
navedenom razdoblju zabiljezili smo kontinuirano
povecanje broja postupaka uz prolazan pad tijekom
2019. 1 2020. godine, $to je posljedica poremecaja u
radu zdravstvene sluzbe uzrokovanog pandemijom
COVID-19. Prestankom pandemije, ve¢ 2021.
godine, broj postupaka vraca se na broj zahvata prije
pandemijskoga razdoblja.

Raspodjela  bolesnika  podvrgnutih  izolaciji
pluénih vena prema dobnim skupinama u cijelosti je
podudarna s rezultatima drugih elektrofizioloSkih
centara. Naime, u nasem, a i u drugim centrima,
zahvatu se naj¢es¢e podvrgavaju bolesnici u dobi od
51 do 70 godine Zivota.'*'“Naime, zbog ¢injenice da
je FA bolest starije dobi, ocekivalo bi se da je najveci
broj bolesnika koji se podvrgavaju ablaciji upravo u
najstarijoj dobnoj skupini (iznad 70 godina), ali
metodama ablacije Cesce se podvrgavaju osobe u dobi
ispod 60 godina zivota. Razlog tome je u Cinjenici da
je uspjeh postizanja i odrzavanja sinusnog ritma
nakon interventnog zahvata izgledniji zbog manjih
strukturnih oSte¢enja srca. Takva su oSteenja u
starijih osoba znatno ¢eS¢a i teza jer starije osobe
imaju brojna i dugotrajna sr¢ana oste¢enja, kao i vise
pridruZenih bolesti i ¢imbenika sréanozilnoga rizika.
15,16

U odnosu na podatke iz literature prema kojima se
ablaciji CeS¢e  podvrgavaju  bolesnici s
paroksizmalnom FA, u naSem istrazivanju biljezimo
gotovo jednaki broj ablacija u bolesnika s
paroksizmalnom i perzistentnom FA.!"Naime, stav je
naSega elektrofizioloskog tima da se svim
simptomatskim bolesnicima, napose onima mlade
zivotne dobi, neovisno o tipu FA, ablacija ponudi kao
trenutno najbolja dostupna metoda lijeCenja ove
aritmije. '*LijeCenje FA usmjereno je primarno prema
smanjenju rizika od mozdanoga udara i smrtnosti, te
redukcije simptoma u bolesnika.

Tijekom ispitivanog razdoblja kod 51 (6,8%)
bolesnika uéinjena je izolacija pluénih vena
primjenom krioablacije. Razlog ovako maloga broja
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krioablacija ekonomske je naravi jer je krioablacija
znacajno skuplja u odnosu na radiofrekventnu
ablaciju. Ipak, zadnjih nekoliko godina pri
Hrvatskom zavodu za zdravstveno osiguranje
(HZZO) djeluje Fond za posebno skupe materijale iz
kojega se elektrofizioloskim centrima odobravaju
sredstva sukladno broju ucinjenih postupaka. Ovakva
pomo¢ HZZ0-a omogudila je uvodenje i sve ceScu
primjenu novijih, slozenijih i skupljih medicinskih
postupaka. Stoga se u RH biljezi povecanje broja
zahvata uCinjenih tzv. ,,single shot* tehnologijom
krioablacije. Istodobno u zapadnim se sustavima sve
vise koristi najnovija tehnika tzv. PFA, pa se u
buduénosti o¢ekuje porast broja postupaka izvrSenih
ovom tehnikom."' Trenutno je PFA metodom u Opc¢oj
bolnici Zadar lijeCeno oko 70 bolesnika koji nisu
ukljuceni u ovo istraZivanje.

Nastavljajuéi tradiciju interventnoga lijeCenja
bolesnika s FA u Op¢oj bolnici Zadar i dalje ¢emo
teziti uvodenju modernih tehnika ablacijskog
lijeCenja, sukladno ekonomskim moguénostima
hrvatskoga zdravstvenog sustava.
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includes an assessment of its originality and importance, its
methodological structure and the validity of the conclusions
drawn based on the obtained results.

The reviewer is obliged to warn the editorial board on
the possible difficulties that may prevent him in being
objective in the review procedure. He is also obliged to
treat the received article as a confidential file, i.e. not show
the work to anyone without the approval of the editorial
board, not use for his own research the work results sent for
review prior to the work being published.

The reviewer is obliged to perform the review on time
and retain the academic level of communication in writing
his review.

Having read the paper, the reviewer is obliged to give
his judgment on whether the paper should be published,
suggest the categorization if the review is positive, and
make a judgment on whether anything in the paper should
be corrected or amended.

The evaluation should be within the following guidelines:

e YES — (“Accepted ) Unconditional approval for
the publication of the paper.

e YES, UNDER THE CONDITION THAT -
(“Accepted with amendments”) The approval
foresees certain amendments/improvements that
are to be performed in the work

e NO, EXCEPT IN THE CASE THAT - (“Not
accepted”) A thorough  revision and
reconstruction of the work is necessary.

e NO — (“Not accepted”) There is not even a
minimum of elements that can be used.

Reviews are double blind, i.e. the reviewer shall not

know the name of the author nor shall the author know the
name of the reviewer.
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Casopis MEDICA JADERTINA objavljuje
uvodnike, izvorne znanstvene 1 stru¢ne radove,
prethodna priopéenja, pregledne radove, izlaganja sa
znanstvenih skupova i druge priloge iz podrucja
temeljnih i klinickih medicinskih znanosti. Rukopisi
mogu biti napisani na hrvatskom ili na engleskom
jeziku.

Urednistvo primljene radove upucuje na obveznu
recenziju dvama recenzentima. lzneseni stavovi u
radovima predstavljaju misljenje autora, stoga je
svaki autor odgovoran za eti¢ku prihvatljivost svojega
rada. Radovi objavljeni u c¢asopisu zaSti¢eni su
autorskim pravom. Tekst i slike iz ovog Casopisa
mogu se koristiti za osobnu i edukacijsku svrhu uz
postivanje autorskih prava autora i izdavaca. Svaka
druga uporaba zabranjena je bez izriitog pisanog
dopustenja izdavaca, Opce bolnice Zadar. Svi radovi
vlasni$tvo su izdavaca Casopisa.

Urednistvo radove ne mora objavljivati slijedom
kojim pristizu. Tiskani radovi u ¢asopisu, dostupni su
u cijelosti na Portalu hrvatskih znanstvenih radova —
HRCAK. Radove poslati naslovu na elektroni¢ku
adresu: opca-bolnica-zadar@zd.t-com.hr ili postom
na adresu: UredniStvo cCasopisa MEDICA
JADERTINA, Op¢a bolnica Zadar, Boze Perici¢a 5,
23000 Zadar, Hrvatska.

Priprema rada

Izvorni znanstveni i pregledni radovi ne smiju biti
dulji od 3000 rijec¢i (iznimno 4000 rijeci). Preduge
radove, osim onih naruenih, UredniStvo nece
prihvatiti i vratiti ¢e ih autorima.

Radove treba pisati na raCunalu u programu MS
Word ili sliénom programu s proredom (1,5) u fontu
Times New Roman, veli¢ina slova 12. Format
stranice mora biti A4, a margine 2,5 cm sa svih
strana. Svako poglavlje rada treba zapoceti na novoj
stranici. Svi dijelovi rada ukljucujuéi tablice, slike i
popis literature moraju biti u jednom elektronskom
dokumentu. Uz rukopis je potrebno priloziti izjave o
nepostojanju sukoba interesa, financijskog ili bilo
kakvog drugog interesa, autorstvu i prijenosu
autorskih prava, te izjavu da rad nije ve¢ objavljen ili
prihva¢en za objavu u nekog drugom casopisu.
Obrazac izjave nalazi se na kraju ovog dokumenta.

Naslovna stranica

Naslovna stranica treba sadrzavati naslov rada na
hrvatskom i engleskom jeziku, puna imena i
prezimena svih autora, s njihovim akademskim
stupnjevima te specijalnostima, kao i sluzbenim
nazivima organizacija u kojima rade. Potrebno je
takoder i za svakog autora navesti njegov ORCID
identifikator. U naslovu rada ne smiju se Kkoristiti
kratice. Pri dnu stranice treba navesti ime, prezime,
adresu i elektronsku adresu autora za dopisivanje.
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Sazetak (Summary)

Sazetak s najvise 300 rije¢i na hrvatskom i
engleskom jeziku treba biti strukturiran, na zasebnoj
stranici. Preporucuje se pisati u prvom licu mnozine,
izbjegavati pasivne glagolske oblike i ne Koristiti
kratice.

Kljucne rijeci

Na stranici s hrvatskim, odnosno engleskim
sazetkom ispod teksta valja napisati tri do Sest
klju¢nih rijeci karakteristicnih za glavnu temu rada 1
prikladnih za uvrStenje u bibliografska kazala.
Kljuéne rije¢i moraju biti u skladu s naslovima u
Index Medicusu.

Rad

Kada je moguce, rad podijeliti na: uvod, bolesnici
(materijal) i metode, rezultati, rasprava, zakljucak i
literatura. U uvodu se navodi svrha rada i razlog
provodenja ispitivanja. Poglavlje bolesnici i metode
obuhvaca sve vazne karakteristike ispitivanja. Nuzno
je navesti koje je eti¢ko povjerenstvo dalo pristanak
za provodenje ispitivanja, te da je ono provedeno u
skladu s etickim nacelima Helsinske deklaracije.
Treba naznaciti da su ispitanici dali svoj informirani
pristanak za sudjelovanje u ispitivanju, kao 1 priloziti
pismeni pristanak pacijenta za objavljivanje njegovih
podataka u "Prikazu slucaja". Potrebno je opisati
koristene statisticke metode kao 1 statisticki program
koji je koriSten za obradu podataka. Znacajnost
rezultata potrebno je statisticki potkrijepiti. Mjerne
jedinice moraju biti izrazene prema SI sustavu.
Rasprava treba naglasiti nove i vazne spoznaje koje
proizlaze iz ispitivanja te ih usporediti s rezultatima iz
literature. Kratice u tekstu mogu se koristiti tek nakon
drugog spominjanja potpune rijeci u tekstu. Iznimno
je moguce koristiti istaknute rije¢i u tekstu italic
fontom. Potrebno je oznaciti mjesta na kojima ce se
tiskati tablice i slike, navode¢i u tekstu zagradu — npr.
(Tablica 1.). Sve priloge uz tekst rada treba svesti na
razuman broj (najvise Sest tablica, odnosno slika).

Tablice i slike

Tablice treba izraditi na zasebnoj stranici s rednim
brojem i naslovom. Rije¢i u tablicama ne smiju se
kratiti. Naslovi i tekstualni sadrzaj tablice moraju biti
dvojezi¢ni, na hrvatskom i engleskom jeziku. Svaka
tablica mora imati redni broj. Naslov i redni broj pisu
se iznad tablice. Izbjegavati koriStenje vertikalnih
linija u tablici. Legende tablica pisati ispod tablice.

Iznimno, na zahtjev recenzenata ili UredniStva
casopisa, autori ¢e dostaviti podatke na temelju kojih
su izradeni grafikoni (u formatu .xlIs). Naslovi slika
(crteza, ilustracija, fotografija) moraju biti navedeni
dvojezi¢no, na hrvatskom i engleskom jeziku i
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oznac¢eni rednim brojem. Naslov i redni broj piSu se
ispod slike, a umetnuti su na posebnoj stranici na
kraju dokumenta. Slike je potrebno dostaviti posebno
u .jpeg, .png ili .tiff formatu (min. razlu€ivosti 300
dpi). Potrebno je oznaciti gornji dio slike te po potrebi
bitha mjesta na slikama oznaliti strelicom. Za
reprodukcije slika i tablica iz drugih izvora treba
priloziti dozvolu njihovih izdavaca/autora. Foto-
grafije osoba mogu se objavljivati samo uz pismeno
dopustenje osobe na fotografiji. U protivnom osoba
na fotografiji mora biti neprepoznatljiva (prekrivene
o¢i). UredniStvo pridrZzava pravo odbiti slike koje
kvalitetom ne zadovoljavaju.

Literatura

Popis literature sadrzava radove koji su navedeni u
tekstu i to slijedom kako se pojavljuju u tekstu. Popis
je potrebno navesti na posebnoj stranici. Pojedine
citate na popisu navesti rednim brojem pod kojim se
nalaze u tekstu, gdje su oznaceni superskriptom. Za
nazive Casopisa koristiti kratice iz Index Medicusa.

Literatura se citira:
a) Periodi¢ne publikacije

Clanak u casopisu

Navesti sve autore ako ih je Sest ili manje, ako ih
je sedam ili viSe, navesti prva tri i dodati: i sur., a u
literaturi na engleskom jeziku: et al.

Soter NA, Wasserman Sl, Austen KF. Cold
urticaria: release into the circulation of histamine and
eosinophil chemostatic factor of anaphylaxis during
cold challenge. N Engl J Med 1976; 194:687-90.

Cupi¢ V, Cupi¢ N, Drazandi¢ A i sur. Neuro-
psiholoski  razvoj nedonoscadi. Lije€  Vjesn
1983;105:343-6.

Clanak na webu

Liang T, ur. Priru¢nik za prevenciju i lijeCenje
COVID-19 2020 Dostupno na adresi:
https://www.bolnica-zadar.hr/wp-content/uploads/
2020/03/Manual-for-Covid19-Patients-from-First-
Zhejiang-University4986927707241581013.pdf
Datum pristupa: 20.3.2020.

Zajednicki autor

The Committee on Enzymes of the Scandinavian
Society for Clinical Chemistry and Clinical
Physiology. Recommended method for the
determination of gamma glutamyl transferase in
blood. Scand J Clin Lab Invest 1967;36:119-25.

Nepoznati autor
Anonymous. Fetal nicotine poisoning. J Amer
Med Ass 1938;110:143-45.

Bez autora

Coffee drinking and cancer of the pancreas
(editorial). Br Med J 1981;283:628.

Suplement casopisa

Poje G, Kova¢ Bili¢ L. Computer assisted
endoscopic sinus and skull base surgery. Med Jad
2020;50 (Suppl 1):41.

Novinski ¢lanak
Matié¢-Glazar . Eticke dileme. Novi list 1985.
Prosinac 13;11.

b) Knjige, monografije, zbornici, doktorski ili
diplomski radovi

Iza navedenog citata navesti godinu tiska i brojeve
stranica poglavlja u knjizi ili zborniku na kojima je
naveden citat. Kod doktorskog, diplomskog ili sli¢nog
rada, osim godine tiska treba napisati stranicu na
kojoj je naveden citat.

Jedan autor knjige
Richter B. Medicinska parazitologija. 3. izd.
Zagreb: Liber, 1982;112-3.

Urednik
Zergollern-Cupak  Lj, ur.
Zagreb: Jumena, 1983;17-60.

Humana genetika.

Poglavlje u knjizi

Sunter V, Yigit O, Skitareli¢ N. Combined Open
and Endoscopic Approach to the Paranasal Sinus. In:
Cingi C, Bayar Muluk N. Ed. All Around the Nose.
Berlin: Springer, 2019;629-633.

Zbornik radova

Alter M. The epidemiology of multiple sclerosis.
An overview. In: Hartog Jager WA, Bruyn GM,
Heijstee APJ, Ed. Proceedings of the 11th World
Congress of Neurology. Amsterdam: Excerpta
medica, 1978;330- 50.

Doktorski rad

Simurina T. Model predvidanja povra¢anja nakon
opce anestezije pri laparoskopskim ginekoloskim
zahvatima [doktorski rad]. Medicinski fakultet
Sveucilista u Zagrebu, 2011;98.
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MEDICA JADERTINA journal releases editorials,
original scientific and professional articles, earlier
announcements, review articles, presentations from
scientific meetings and other supplements from basic
and clinical medical fields. The manuscripts can be
written in the Croatian or English language. The
Editorial Board of the paper submits a mandatory
review to two reviewers. The stated articles in the
papers represent the opinion of the author, therefore,
each author is responsible for the ethical approval of
his paper. The papers released in the journal are copy-
righted. The text and illustrations from the journal can
be used for personal and training purposes respecting
the copyright of the author and publisher. Any other
use is prohibited without the expressed written
permission of the publisher, Zadar General Hospital.
All papers are the property of the journal publisher.

The Editorial Board does not have to release the
papers in the order of their arrival. The printed papers
in the journal are available in full on the Portal of
Croatian scientific papers — HRCAK. Papers are to be
sent to the above at the electronic address: opca-
bolnica-zadar@zd.t-com.hr or by post at the address:
MEDICA JADERTINA Editorial Board, Zadar
General Hospital, Boze Peri¢ica 5, 23000 Zadar,
Croatia.

Preparation of works

Original scientific and review papers may not
exceed 3000 words (exceptionally 4000 words). The
Editorial Board will not accept too long articles other
than those ordered and will return them to the authors.

Papers should be written on a MS Word program or
similar line spacing programs (1.5) in Times New
Roman font, size 12. The page size should be A4, with
2.5 cm margins on all sides.

Every paper chapter is to start on a new page. All
parts of the paper, including tables, illustrations and
bibliography list must be in one electronic document.
The manuscript must include statements of no conflict
of interest, no financial or any other conflict of interest,
authorship or transfer of copyright, and a statement that
publication has not been published or accepted in
another journal. The statement form can be found at
the end of this document.

Cover page

The cover page must consist of the paper title in the
Croatian and English language, full name and surname
of the authors with their academic title and
specializations, as well as the official titles of their
working organization. It is also necessary to specify
ORCID identifier for each author. The paper title must
not consist of abbreviations. The name, surname,
address and electronic address for correspondence is to
be stated at the bottom of the page.
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Summary

A summary of at most 300 words in the Croatian
and English language must be structured on a separate
page. It is recommended to be written in the first
person plural, avoiding the passive voice and the use of
abbreviations.

Key words

Three to six key words are to be written on a page
in the Croatian language, the English language
summary under the text respectively, characteristic of
the main theme of the paper and suitable for inclusion
in the Bibliographical Index. The key words must be in
accordance with the Index Medicus titles.

Articles

When possible, the paper should be divided as
follows: introduction, patients (material) and methods,
results, discussion, conclusion, summary and the
bibliography. The introduction is to state the purpose
of the paper and reason for carrying out the research.
The patients and methods chapter covers all the
important research characteristics. It is necessary to
state that the Ethics Committee has given its approval
for the examination which has been performed in line
with the ethical principles of the Helsinki Declaration.
It is to be emphasized that the examinees gave their
consent to participate in the examination as well as the
submission of their patient's consent to publishing their
data in the "Case Presentation". It is necessary to
describe the used statistical methods as well as
statistical program used for data processing. The
significance of the results needs to be statistically
substantiated. The measurement units must be
expressed according to the Sl system. The discussion
should emphasize new and important knowledge arising
from the research and compare theses with the results
from the bibliography. The abbreviations can be used in
the text only after the second mention of the entire word
in the text. It is possible to use prominent words in italic
font in exceptional cases. It is necessary to mark the
places where the tables or illustrations are to be placed
citing the parenthesis in the text — i.e. (Table 1). All
supplements to the paper text are to be reduced to a
reasonable number (six tables at most, illustrations/
figures respectively).

Tables and figures

The tables should be prepared on a separate page in
ordinal number and titles. The words in the tables must
not be abbreviated. The titles and text contents of the
tables must be in bilingual, in the Croatian and English
language. Each table must have its ordinal number. The
title and ordinal number are to be written above the
table. Avoid the use of vertical lines in the table. Write
the table legend under the table. Exceptionally, and at
the request of the reviewer of the journal Editorial
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Board, the authors will provide the data on which the
graphs were made (.xIs format). The titles of the figures
(drawings, illustrations, figures) must be bilingual, in
Croatian and English and marked in ordinal number.
The titles and ordinal numbers are to be written under
the figures, and placed on a separate page at the end of
the document. The figures need to be sent separately
injpeg, .png or .tiff format (min. resolution 300 dpi).
The upper part of the figures needs to be marked, and, if
necessary, the essential parts of the figure marked with
an arrow. Permission from publishers/authors should be
attached to the reproduced figures and tables from other
sources. Photos of persons may only be published with
the written permission of the person in the photograph.
Otherwise, the person in the photo must be
unrecognizable (eyes covered). The Editorial Board
reserves the right to reject figures that do not meet the
quality requirements.

Bibliography index

The bibliography consists only of papers mentioned
in the text and in the order in which they appear in the
text. The bibliography index must be written on a
separate page. Separate quotes on the list are to be
mentioned in the ordinal number under which they are
found in the text, where they are marked in superscript.
Use Index Medicus for journal titles.

The bibliography is quoted:
a) Periodical publications

Article in journal

Mention all the authors, if there are six or less, if
seven or more, then mention the first three and add et
al. in the English bibliography.

Soter Na Wasserman SJ, Austebn KF. Cold
urticarial: release into the circulation of histamine and
eosinophil chemostatic factor of anaphylaxis during
cold challenge.

N Engl J Med. 1976;194:687-90.

Cupi¢ V, Cupi¢ N, Drazandi¢ A et al. Neuro-
psiholoski razvoj nedonoscadi. Lije¢ Vjesn 1983;
105:343-6.

Web article

Daszak P, Olival KJ, Li H. A strategy to prevent
future epidemics similar to the 2019-n CoV outbreak.
Bioasafety Health 2020 Accessible at the address:
http://dx.doi.org/10.1016/j.bsheal.2020.01.003  Date
accessed: March 22, 2020

Mutual author

The Committee of Enzymes of the Scandinavian
Society for Clinical Chemistry and Clinical
Physiology. Recommended method for the

determination of gamma glumly transferase in blood.
Scand J Clin Lab Invest 1967;36:119-25.

Unknown author
Anonymous. Fetal nicotine poisoning. J Amer Med
Ass 1938;110:143-45.

Without author
Coffee drinking and cancer of the pancreas
(editorial) Br Med J 1981;283;628.

Journal Supplement

Poje G, Kova¢ Bilic L. Computer assisted
endoscopic sinus and skull base surgery. Med Jad
2020;50 (Suppl 1):41.

News article
Matié-Glazar D. Etic¢ke dileme. Novi list 1985. Dec
13;11.

b) books, monographs, proceedings, doctoral or
graduate thesis

State the year of the print and the page numbers of
the chapter in the book or proceedings citing the quote
after the mentioned quote. In case of a doctoral,
diploma or similar thesis, except for the year of
printing, the page on which the citation is quoted
should be written.

One book author
Richeter B. Medicinska parazitologija. 3. izd.
Zagreb: Liber, 1982;112-3.

Editor
Zergollen-Cupak Lj, ed. Humanica genetica.
Zagreb: Jumena, 1983;17-60.

Chapter in the book

Sunter V, Yigit O, Skitareli¢ N. Combined Open
and Endoscopic Approach to the Paranasal Sinus. In.
Cingi C, Bayar Muluk N.Ed.All Around the Nose.
Berlin: Springer, 2019;629-633.

Proceedings

Alter M. Epidemiology of multiple sclerosis. An
overview. In: Hartog Jager Wa, Bruyn GM, Heijstee
APJ, Ed. Proceedings of the 11th World Congress of
Neurology. Amsterdam: Excerpta medica, 1978;330-50.

Doctoral thesis

Simurina T. Model predvidanja povraéanja nakon
anestezije pri laparoskopskim ginekoloskim zahvatima
[dotorski rad]. Medicinski fakultet Sveucilista u
Zagrebu, 2011;98.
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Medica Jadertina
Priznanje autorstva, Izjava o publikaciji,
Izjava o sukobu interesa i Ugovor o prijenosu autorskih
prava
Medica Jadertina objavit ¢e Vas rad (“Rad”) pod naslovom:

Svi autori moraju znac¢ajno doprinijeti izradi rada. Svaki autor preuzima odgovornost za sadrzaj

rada. Urednici mogu traziti od autora da obrazloze svoj doprinos radu, $to moze biti i objavljeno.

Autor za dopisivanje u ime svih autora prenosi na Medicu Jadertinu vlasnistvo nad autorskim
pravima rada i pravima vezanima uz rad, u svim oblicima i svim medijima. Navedeni autor jamci
da je rad izvoran, da nije u razmatranju za objavljivanje u drugom casopisu i da nije prethodno
objavljen. Takoder, autor za dopisivanje potvrduje da su svi navedeni autori rada upoznati sa
sadrzajem rada, te su suglasni s objavljivanjem rada u obliku u kojem je upucen Urednistvu

Casopisa.

Autori su duzni navesti eventualni financijski ili bilo koji drugi sukob interesa, vezan uz

navedeni rad, kao i eventualnu financijsku potporu radu.

Ovu izjavu potpisuje autor za dopisivanje.

Ime i prezime autora za dopisivanje Potpis Datum

240



Medica Jadertina Statement

Medica Jadertina
Acknowledgement of Authorship, Publication Statement,
Conflict of Interest Statement, and Transfer of Copyright Agreement

The Medica Jadertina will publish your article (“the Work”) entitled:

All persons designated as authors should qualify for authorship. Each author should have
participated sufficiently in the work to take public responsibility for the content. Editors may ask

authors to describe what each one contributed; this information may be published.

The undersigned corresponding author, on behalf of all authors, transfers all copyright
ownership in and relating to the Work, in all forms and media, to Medica Jadertina. The
corresponding author warrants that the Work is original, that it is not under consideration by
another journal, and has not been previously published. Also, the undersigned corresponding
author confirms that all designated authors are familiar with the content of the work, and agree to

publish the paper in the form in which it has been sent to the Editorial Board.

When authors submit the Work, whether an article or a letter, they are responsible for
recognizing and disclosing financial and other conflicts of interest that might bias their work. They
should acknowledge in the manuscript all financial support for the Work and other financial or

personal connections to the Work.

This agreement must be signed by the corresponding author.

Corresponding author’s name & signature Date
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