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RISK FACTORS FOR THE DEVELOPMENT OF SYMPTOMATIC EPILEPSY

IN PATIENTS DIAGNOSED WITH STROKE

Biljana Zivadinovi¢*”, Aleksandra Luci¢ Prokin®?,
Jelena Zivadinovi¢®, Aleksandar Stojanov?

Stroke is one of the leading causes of mortality in older population. Little less than
50% of patients with stroke remain with different degrees of disabilities and consequences.
Symptomatic epilepsy (PSE) is one of them. The aims of the study were to determine the
frequency of PSE in the group of examinees, the difference in the frequency of PSE in the
ischemic stroke and intracerebral hemorrhage (ICH) group, the influence of the size and
location of the lesion, as well as the influence of comorbidity on the occurrence of PSE.

This prospective study analyzed patients with the first stroke of ischemic and
hemorrhagic genesis with the follow up period of two years.

Out of the total of 536 patients, 267 patients (aged 47—92) who had the first
stroke, were analyzed. In the control group (n = 246), PSE did not develop after stroke,
and the other group (n=21) included patients who had PSE. Cortical and subcortical
lesions had a statistically significant (p < 0.05) influence on the development of epileptic
seizures after stroke. A statistical significance between the size of the lesion as well as the
type of stroke and PSE was not determined. The combination of cardiovascular and
pulmonary disease was statistically significantly more often associated with the
development of PSE after stroke (p < 0.05).

The frequency of PSE in the examined group was 7.86%. Younger age, as well as
cortical and subcortical lesion, was shown to be statistically significant for the occurrence
of PSE. The presence of cardiac and pulmonary disease significantly increases the risk of
PSE. Although the significance of ICH and big lesion for the onset of PSE has been
described in the literature, we have not found statistical significance regarding their impact
on PSE occurrence in our experimental group of patients. Acta Medica Medianae

2023;62(1):5-14.
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Introduction

Stroke is defined as a sudden loss of brain
functions of various degrees, from focal to global,
caused by insufficient or complete disruption of
blood flow in a specific region of the brain or by
bursting of a blood vessel, which causes bleeding

(1). It is caused by brain blood vessel occlusion,
which is induced thrombosis or embolism, material
from the heart or large blood vessels, small blood
vessel diseases, systemic hypoperfusion or venous
thrombosis. Hemorrhagic stroke is a consequence
of bursting of a blood vessel of vascular mal-
formation with intraparenchymal hemorrhage into
the chamber system or subarachnoid space.
Besides the already present incapacitation related
to motoric and non-motoric consequences of the
stroke, the development of post stroke sympto-
matic epilepsy (PSE) significantly contributes and
additionally incapacitates the patient (2).

The seizure in symptomatic epilepsy (SE) is
a consequence of structural damage of the brain
or of certain brain function of various types.
Symptomatic epilepsy represents the appearance
of epileptic seizures some time after the primary
brain disorder without a provoking event. Majority
of experts agree that many symptomatic lesions
generate permanent predisposition for repeated
spontaneous seizure with probability equal to or
higher than the probability for new seizure after
two spontaneous seizures (= 75%) (3). The risk
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for developing epilepsy after stroke is considered
seven times higher than in normal population (4).

The etiopathogenesis of SE epileptogenesis
is explained by pathological changes that develop
in the damaged brain tissue after stroke. This
process is composed of a cascade of morphological
and biological changes in the neurons and glial
cells, which leads to hyperexcitability of the
nervous tissue (5). The pathogenesis of early
seizures depends on local ionic imbalance and the
release of high level of excitotoxic neuro-
transmitters (glutamate), which leads to extended
depolarization of the neurons, described in the
penumbra zone (6). The inflammation and re-
modeling of synaptic networks of neurons reduce
the convulsion threshold of neurons. Gliosis, the
death of potentiating neurons, and repeated
seizures cause meningocerebral cicatrix, remodel-
ing of neural networks, hyperexcitability of neu-
rons and are the basis of epileptogenesis and
subsequent seizures (7). The very risk of repeated
seizures as well as the pathophysiology of the
development of early into late seizures are not
clearly determined (5, 8, 9).

The recommendations concerning treatment
and application of antiepileptic therapy (AET) in
PSE are controversial and with the first un-
provoked seizures mostly direct to individual ap-
proach, without clear evidence that the application
on AET after the first unprovoked seizure signifi-
cantly impacts long-term remission of the diseases
(5). Before deciding to include AET, it is important
to estimate its iatrogenic effect, the range of the
safety profile and contraindications as well as the
smaller number of interactions with other drug
groups that stroke patients use in everyday treat-
ment (primarily with antiaggregant drugs and
anticoagulant therapy).

This paper aimed at determining the risk
factors for selecting patients with stroke in whom
PSE would develop and who would benefit from
AET so that their timely application could prevent
severe forms of PSE and enable its successful
control and treatment.

Material and methods

This prospective study included 267 patients
with the first stroke, treated between January 1
and December 31, 2016. The follow up of all
patients lasted for the following two years. Out of
the total number, 246 patients had no sympto-
matic epilepsy and they composed the control
group whereas 21 patients who developed
epileptic seizures after stroke during the two-year
follow-up period composed the experimental
group. All patients and their families were
informed about investigation and they gave signed
consent for inclusion in this study. Besides, local
Ethics Committee approved this study.

A detailed medical history was taken from all
patients. Significant information included the be-

Biljana Zivadinovi¢

ginning of epileptic seizures, whether the seizure
was an initial symptom, whether the seizure
appeared within the first seven days from the
stroke or later. The severity of neurological fin-
dings was graded according to the NIHSS Scale of
the American National Institute of Health (10).
The following steps included standard laboratory
testing, computerized tomography (CT) or mag-
netic resonance imaging (MRI) of the endocranium
(in patient with small or undefined lesion as well
as a lesion in the area of the brainstem) and the
patients were monitored for internal medicine
comorbidities.

Both groups were analyzed with regard to
gender and age. The study did not include patients
with arteriovenous malformations of the brain
blood vessels, patients with history of previous
epilepsy of any genesis, patients with recurrent
stroke, patients with transitory ischemic attacks
and with previous alcoholism as well as patients
who were taking antiepileptic therapy for other
indications or who were taking large doses of
benzodiazepine.

The analysis of data obtained after the
research was done using IBM Corp. Released
2011. IBM SPSS Statistics for Windows, Version
18.0. Armonk, NY: IBM Corp.

Cluster analysis (k-means clustering
method) was used for additional classification of
groups based on NIHSS values, i.e. age and
NIHSS values. Statistical analysis of data included
the use of Chi-squared (x?) independence test,
Mann-Whitney test and Kruskal-Wallis test.
Statistically significant connection was determined
if p < 0.05.

Binary logistic regression analysis was used
to examine the model for the prediction of binary
outcome, in our case the appearance of epileptic
seizure. The model included independent
variables, which had low p values in the previous
part of the statistical analysis (p < 0.4), which
meant that they could significantly influence the
appearance of epileptic seizures after stroke.

Results

Figure 1 shows the age of patients from
both the control and the experimental groups. The
average age of patients in the experimental group
was 67.19 and 75.5 in the control group. Mann-
Whitney test showed that the group of patients
who developed epileptic seizures after stroke was
significantly younger (p = 0.009; Z= -2.618).

The distribution of patients based on the
type of stroke and defined group is shown in
Figure 2. Although the presence of PSE in the ICH
group was more than twice as big, no statistically
significant difference in the number of patients
with regard to the type of stroke and the defined
group was determined (x> = 1.55; p = 0.213, phi
= 0.097).
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Figure 2. Distribution of patients with regard to the type of stroke and the defined group
(x> = 0.817; p = 0.366)

With regard to the size, the lesions after stroke
were classified into small and big. Small lesions
included changes < 3 cm in diameter while big
lesions included changes with individual or
collective size > 3 cm. No statistical significance
was determined between the size of lesions and
the appearance of epileptic seizures (x*> = 1.536; p
= 0.215; phi = 0.09). Figure 3 shows the
distribution of patients with regard to the size of
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lesion after stroke and the defined group. Twice as
big number of patients with a big lesion (bigger
than 3 cm) was observed in the PSE group.

A detailed analysis of 146 patients with a
lesion in the middle cerebral artery flow was done;
the lesions were first classified into deep lesions
and those with cortical and subcortical location.
The distribution of lesions classified in this way,
according to the defined groups of patients is
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shown in Figure 4. The depth of the lesion was development of epileptic seizures after stroke.
noted to have a statistically significant impact on  With the same statistical significance, the deep
the development of epileptic seizures after stroke lesions were more often joined with strokes after

which the epileptic seizures did not develop.

(x> = 3.96; p = 0.047; phi = 0.156) in the sense

that the lesions with cortical
location statistically significantly

Control group

and subcortical
impacted the

Experimental group

Figure 3. Distribution of patients with regard to lesion size after stroke and the defined
group (x? = 1.536; p = 0.215)
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Figure 4. Distribution of patients with lesion in the ACM circulation with regard to the depth
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of lesion and defined group
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Figure 5. Distribution of PSE findings in patients from the control and experimental group with
regard to the presence of comorbidities

Figure 5 shows the distribution of patients
with regard to comorbidities and the development
of epileptic seizures. Comorbidity had no statistical
significance in the development of epileptic sei-
zures after stroke (X2 9.831; p = 0.132,
Cramer’s V = 0.192). The experimental group had
comorbidities of oncological, cardiac, renal and
pulmonary origin, as well as co-occurring cardiac
and pulmonary morbidity and cardiac and renal
morbidity. The  co-occurring cardiac and
pulmonary morbidity was statistically significantly
correlated with epileptic seizures after stroke in
the sense that a combination of cardiac and
pulmonary disease was statistically significantly
more often joined with the development of
epileptic seizures after stroke (p < 0.05).

Logistic regression analysis was used to
determine the impact of several factors on the
probability that a patient would develop epileptic
seizures after stroke (Table 1). The model
contained nine independent variables which had
lower p values obtained by the previous analysis
(age, type of stroke, the circulation at the location
of lesion, lesion size, lesion level with regard to
cerebral cortex, type of comorbidity, NIHSS
values, group according to cluster analysis) and
defined by previous analysis. The whole model
with all the predictors was statistically significant,
X% (6, n = 267) = 25.523, p = 0.03 which showed
that the model differentiated between the
examinees who did and those who did not develop
epileptic seizures after stroke. The model com-
pletely explained between 9.1% (Cox & Snell R
square) and 21.5% (Nagelkerke R square)

Biljana Zivadinovi¢

variables and of
cases.

As shown in Table 1, only one independent
variable provided a statistically significant con-
tribution to the model. The strongest predictor of
epileptic seizures after stroke was cardiac and
pulmonary comorbidity with odds ratio (OR) of
10.191. This showed that the examinees with
cardiac and pulmonary comorbidity 10 times more
often developed epileptic seizures than those
without these two comorbidities along with other
factors from the model being equal.

According to the influence, the following
factors stood out: age (as binomial variable: > 65
years and < 65 years), location of changes on the
level of cerebral cortex and subcortically and
group 2 according to cluster analysis which
described younger patients with lower NIHSS
values.

Age had an OR of 0.341, which showed that
patients over 65 years of age developed epileptic
seizures after stroke 3 times less often than
patients under 65 whereas other factors were
equal and controlled.

The next independent variable that
statistically significantly influenced the develop-
ment of epileptic seizures was the location of
changes on the level of cerebral cortex and
subcortically with OR of 3.411. Epileptic seizures
after stroke were 3.411 times more frequent in
patients with cortical and subcortical changes than
in patients with changes in the deep structures of
the central nervous system, when the other
factors from the model were equal.

it correctly classified 92.1%
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Table 1. Probability predictions that a person will develop epileptic seizures after stroke (B -
unstandardized coefficient of independent variable; standard error; Wald - contribution of independent
variable; No. of deg. of freedom - number of degrees of freedom; OR - odds ratio)

No. of 959% confidence
B Standard Wald deg. of p OR |nterv?l for
error f quotient
reedom .
probability
Upper Lower
limit limit
Age -1.076 0.572 4.042 1 0.039 | 0.335 | 0.125 | 6.953
> 65 god. : : : : : : :
Sz ) 1.393 0.755 3.405 1 0.065 | 4.027 | 0.917 | 17.682
stroke
ACM circulation | ;5,4 0.942 0.298 1 0.585 | 0.598 | 0.094 | 3.787
N B 0.503 0.56 0.81 1 0.368 | 1.654 | 0.553 | 4.954
>3 cm
Cortical and
subcortical 1.236 0.938 3.736 1 0.048 | 3.441 | 0.548 | 21.623
lesions
D 0.731 0.561 1.696 1 0.193 | 2.282 | 078 | 6.677
mellitus
Without
comorbidities 6.866 / 0.482
cELEEE 0.403 0.563 0.511 1 0.474 | 1.496 | 0.496 | 4.514
comorbidities
Pulmonary -18.08 | 10297.5 0 1 0.999 0 0
comorbidities
Renal -18.942 | 10467.69 0 1 0.999 0 0
comorbidities
Cardiac and
pulmonary 2.321 1 5.384 1 0.02 | 10.191 | 1.434 | 72.411
comorbidities
Cardiac and
renal -18.415 | 12262.91 0 1 0.999 0 0
comorbidities
Oncological 0.436 1.248 0.122 1 0.727 | 1.546 | 0.134 | 17.854
NIHSS 7-12 -0.724 0.519 1.946 1 0.163 | 0.485 | 0.175 | 1.341
Cluster 2
(younger and 0.615 0.602 2.045 1 0.05 1.85 0.569 | 6.021
lower NIHSS)
Constant -4.16 0.853 23.792 1 0 0.019

The last independent variable according to
significance was the group 2 in cluster analysis
which described younger patients with lower
NIHSS values. These patients developed epileptic
seizures after stroke 1.85 times more often than
the older patients with higher NIHSS with other
factors from the model being equal. These three
factors had a 95% confidence interval which
included number 1 (age: 95% CI 0.125-6.953;
location of changes in the cortical and subcortical
level: 95% CI 0.5-21.6; group 2 in the cluster
analysis that described younger patients with
lower NIHSS: 95% CI 0.695 - 6.021).

Discussion

PSE incidence after stroke, which is available
in the literature, is within the range of 3-30%
(11, 12). In our research, this percentage is
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7.86% because out of 267 patients with stroke, 21
had the clinical picture of PSE and composed the
experimental group. The remaining 246 patients,
who did not develop PSE after the two-year follow
up period, composed the control group.

Patients’ age in the control group was
between 47 and 92, whereas in the experimental
group the youngest patients was 50 and the oldest
was 85 years old. Younger patients were sta-
tistically significantly in the PSI group (Figure 1).

Younger age is described as a separate risk
factor for PSE (13 — 16). Cumulative risk for
developing PSE in the group of young adults with
intracerebral hemorrhage, ischemic stroke and
transitory ischemic attack was 31%, 16% and 5%
respectively (16). Contrary to increased frequency
of PSE in the group of patients under 65 (17, 18),
some authors also had other findings where higher
frequency of PSE was recorded in patients over 84
years of age (19).
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Sarecka et al. (20) showed a higher freqg-
uency of PSE in men. Graham et al. (21) found
that gender had no impact on PSE development.

Numerous research studies have been
conducted to investigate the type of stroke as a
risk factor and its relation to PSE. Along these
lines, intracerebral hemorrhage is listed as the
second most significant risk factor for the
development of PSE. It is believed that PSE is
more frequent in the group with hemorrhagic
compared to ischemic stroke (13, 14, 22). In our
research, there is a significantly higher number of
patients with PSE in the group with ischemic
stroke (15%) compared to patients with ICH (7%)
which is in accordance with the literature data
(23) (Figure 2).

The size of the lesion is also a significant risk
factor for PSE (5, 24). Our patients with stroke
were classified into two groups—with lesion bigger
than 3 cm and patients with lesion smaller than 3
cm. There was a significantly higher number of
patients with PSE with a lesion bigger than 3 cm
(67%) compared to 33% of patients with a lesion
smaller than 3% but this finding had no statistical
significance (Figure 3). The impact of the lesion
size on the development of PSE is described by
other authors (25, 26), concluding that a bigger
lesion represents a higher risk for PSE.

Out of 146 patients with stroke in ACM
circulation, the lesions were classified into those
with cortical and subcortical presentation while the
other group included the patients with lesions in
the deep brain structures. Our results show a
statistically significant correlation between PSE
and subcortical and cortical lesions in the first
group while a deep lesion had a lower risk for PSE
(Figure 4). Other authors also had similar results
pointing out the significance of cortical pre-
sentation of stroke for the development of PSE
(17, 18). Contrary to that, some research articles
showed no significance of cortical lesion for the
development of PSE (27, 28).

The presence of other comorbidities
(cardiovascular disease, lung disease, malignancy,
renal insufficiency, hematological diseases) was
significant only in cases with a co-occurring
pulmonary (HOBP) and cardiovascular (condition
after cardiac arrest, absolute arrhythmia,
pacemaker insertion, coronary artery bypass)
disease. Independently, all other comorbidities
and co-occurring diseases had no statistical
significance for the development of PSE after
stroke (Figure 5).

Available literature mentions severity of
stroke as a significant factor for the occurrence of
PSE (13, 18, 29). The design of our study which
required a two-year follow up of patients with
stroke probably impacted the NIHSS score values
where the most severely diseased patient had a
score of 14. Patients with higher score died and
were not part of the research. A comparison of
age and severity of stroke showed that in the PSE
group the younger patients with lower NIHSS
score were statistically significantly more
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dominant (Table 1). These results are in
accordance with previous research (17, 25).

The precise mechanism for the occurrence
of PSE is not completely clarified. It is believed
that hyperexcitability is at the basis of the process
(24, 30) . The mentioned ischemic cascade which
causes cell death is composed of numerous
components (energetic metabolism breakdown,
excitatory neurotransmitters release, primarily
glutamate, disturbance of Ca, Na, CI, K ion
homeostasis, activation of cell enzymes, release of
free radicals, damage to cell organelles, cell
death). The probable mechanisms are considered
inflammatory reaction, perforation of synaptic
networks, hereditary predisposition which
determines the degree sensitivity of neurons to
ischemia and inflammation (9, 18).

Glial cells have an important role in
epileptogenesis. They have a direct impact on
neural excitability, release of energy, recovery of
cells after injuries and infections. The pathology of
glial cells is associated with numerous neurologic
diseases, first of all mesial temporal epilepsy,
hippocampal sclerosis, cortical dysplasia, tuberous
sclerosis. The experimental models of epilepsy
show a significant abnormality in glial cell activity
which is considered a determining factor for the
development of epileptogenesis (30).

The understanding of the occurrence of early
and late seizures is based on the existence of a
latent period from the beginning of the disease as
well as the understanding of various risks of
recurrent seizures in both patient groups. Some
authors consider this to be a ‘grace’ period or, in
terms of stroke treatment - a therapeutic window
when antileptic therapy should be introduced (30,
31).

It is believed that a clear answer concerning
the risks of recurrent seizures will be provided by
research of biochemical parameters that are yet to
come. The already mentioned increased risk of
PSE in younger patients, those with ICH, cortical
lesions, bigger lesions, the fact that a significant
number of patients with early seizures develop
PSE justifiably poses the question whether the
preventive use of current antileptic drugs makes
sense and whether it reduces the total risk of
recurrent seizures. There is a clear
recommendation in the literature concerning the
use with ICH (32 — 35).

In a clearly defined situation, such as the
occurrence of PSE after the first stroke according
to ILAE classification (epileptiform activity on EEG,
existence of clear focus in CT or MRI of the brain),
as well as in late seizures after stroke, a
practitioner has no dilemma about the need to
introduce specific treatment (34, 35).

The treatment of PSE represents a great
challenge and establishing the correct diagnosis
and its adequate treatment are an important task
for a neurologist. There are still a number of
questions related to epileptogenesis and develop-
ment of PSE. Numerous undergoing studies will
probably in the future provide additional answers
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to what is currently still unknown about sympto-
matic epilepsy after stroke.

Conclusion

In summary, total PSE frequency in patients
treated for stroke is 7.86%. With respect to age,
PSE more often occurs in younger patients.
Regarding the type of stroke and occurrence of
PSE, although the percentage of patients with PSE
is higher in the group of patients with ICH
compared to ischemic stroke (15.7%), no sta-

tistical significance was observed. Patients with
stroke in whom CT showed a lesion bigger than 3
cm were more often in the PSE group. Cortical and
subcortical lesion in stroke (in the group of pa-
tients with stroke and MCA territory) is statistically
significantly more often associated with the oc-
currence of PSE. The presence of associated
cardiac and pulmonary comorbidities has been
shown to statistically significantly increase the risk
of PSE occurrence.
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Mozdani udar (MU) jedan je od vodecih uzroka smrtnosti u starijoj populaciji. Oko
50% obolelih od mozdanog udara ima neki vid slabosti i posledica. Simptomatska
epilepsija (post stroke epilepsy - PSE; eng.) jedna je od njih.

Cilj rada bio je da utvrdi uCestalost PSE u ispitivanoj grupi pacijenata nakon MU,
razliku u ucestalosti PSE u grupi sa hemoragijskim i ishemijskim MU, uticaj veli¢ine i
lokalizacije lezije, kao i uticaj postojanja komorbiditeta za nastanak PSE.

U pitanju je bila prospektivna studija, koja je analizirala bolesnike sa prvim MU
(ishemijske i hemoragijske geneze) sa periodom pracenja od dve godine.

Od ukupno 536 lecenih bolesnika bilo je analizirano njih 267 (starosti 47 godina do
92 godine), koji su imali prvi MU. U kontrolnoj grupi (n = 246) nije doslo do pojave PSE,
dok je njih 21 razvilo PSE u periodu od dve godine nakon MU. Kortikalne i subkortikalne
lezije, kao i mlada Zivotno doba, pokazali su statisticku znacajnost za pojavu PSE (p <
0,05). Nismo dokazali statisticku znacajnost za nastanak PSE kada je u pitanju veliina
lezija i vrsta MU. UdruZeno postojanje kardioloskog i pluénog oboljenja statisticki je ¢esce
bilo povezano sa nastankom PSE nakon MU (p < 0,05).

Ucestalost PSE u nasoj grupi ispitanika bila je 7,86%. Mlade zivotno doba, kao i
lokalizacija lezije pokazali su statisticku znacajnost za nastanak PSE, dok veliina lezije i
vrsta MU to nisu pokazali u nasoj grupi ispitanika. Od znacaja za nastanak PSE pokazalo
se i postojanje udruzenog pulmonalnog i kardioloskog oboljenja. Acta Medica Medianae
2023;62(1):5-14.

Kljucne reci: rizik faktori, epilepsija, moZdani udar
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MELATONIN REDUCES LIPOPOLYSACCHARIDE-INDUCED KIDNEY

DAMAGE IN RATS

Danka Sokolovié¢!, Milan Lazarevié®>, Dragan Mili¢*>, Zoran
Stanojkovié¢!, Milan N. Petkovic®, Nikola M. Stojanovi¢?, Dusan T.
Sokolovi®?

Lipopolysaccharide (LPS) is a constituent of Gram-negative bacterial cell walls,
thus LPS injection has been widely used as a model of experimental acute kidney injury
associated with sepsis. LPS-induced sepsis is caused by excessive secretion of pro-
inflammatory mediators and reactive oxygen species (ROS). The neurohormone melatonin,
which is mainly secreted by the pineal gland, regulates the circadian rhythm, has an anti-
inflammatory and immunoregulatory role. Melatonin and its metabolites have been shown
to scavenge various free radicals and reactive oxygen intermediates. The aim of this study
was to evaluate the effect of melatonin in preventing endotoxemia-induced kidney damage
caused by LPS, by analysing the concentration of urea and creatinine in the blood serum of
rats. Twenty-eight Wistar albino rats were randomly divided into four groups (n = 7 per
group) as follows: 1) Control group, 2) MLT group (50 mg/kg, per os), 3) LPS group (10
mg/kg, i.p.) and 4) LPS + MLT group (10 mg/kg + 50 mg/kg). Serum levels of creatinine
and urea were significantly higher (p<0.05) in the LPS-treated animals compared with
values in the control group. Co-application of LPS and MLT significantly reduced an
increase in serum creatinine and urea levels (p<0.05). It can be concluded that oral
administration of melatonin significantly alleviates LPS-induced acute nephrotoxicity in
rats. It is likely that the beneficial effects of melatonin are related to its known antioxidant
effects on kidney tissue, and possibly to some other less known/studied effects. Acta

Medica Medianae 2023;62(1):15-20.
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Introduction

Acute kidney injury (AKI) is a major public
health hazard that adversely affects patient health
and results in approximately 1.4 million deaths per
year (1). AKI is a very common complication
caused by lipopolysaccharide (LPS) (2). In this
case, hemodynamical changes occur, reflecting
the changes in kidney tissue blood flow and
glomerular filtration rate (3). Endotoxemia
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associated with sepsis has been shown to result in
approximately 50% mortality in ICU (4). Sepsis is
a dynamic and very complex clinical syndrome
caused by the host's systemic inflammatory
response to infection, with numerous
complications (5). Sepsis is characterized by fever,
tachycardia, tachypnea, changes in the humber of
leukocytes, increased synthesis of acute phase
proteins, metabolic disorders, damage to the
endothelium, development of shock and multiple
organ dysfunction syndrome (6). Sepsis is one of
the main causes of AKI and accounts for almost
26%-50% of all AKI in developed countries (7).
According to a 2018 WHO report, more than 30
million people worldwide are affected by sepsis
every year (8).

It is well known that the injection of LPS
which is a molecule part of a Gram-negative
bacterial cell wall could be used as a model of
experimental AKI associated with sepsis (9). LPS
has been proven to be one of the most important
sources of sepsis, which can contribute to the
"cytokine storm", intense oxidative stress, renal
hypoperfusion, low blood pressure and impaired
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renal function (10). Lipopolysaccharide-induced
sepsis of Gram-negative bacteria is caused by
excessive secretion of pro-inflammatory
mediators, reactive oxygen and reactive nitrogen
species (ROS and RNS, respectively). Inflam-
mation and intense oxidative stress play the most
important role in the pathogenesis of sepsis-
related AKI (11). ROS production can damage the
glomeruli and tubules in the kidneys (12).

The neurohormone melatonin, which is
mainly secreted by the pineal gland, has important
molecular/biochemical roles when released into
the blood (13). Melatonin regulates the circadian
rhythm, has an anti-inflammatory and immuno-
regulatory role, and is also an oncostatic agent
(14). Melatonin and its metabolites have been
shown to scavenge various ROS and intermediates
generated by ROS both in vitro and in vivo, which
may explain its protective effects against LPS
toxicity (15). Melatonin has been proven to
remove toxins such as hydrogen peroxide,
hydroxyl radical, nitric oxide (NO), peroxynitrite

anion, hypochlorous acid, singlet oxygen,
superoxide anion, and its antioxidant properties
are manifested by stimulating superoxide
dismutase (SOD), glutathione metabolizing

enzymes, as well as by the inhibition of nitric
oxide synthase (NOS) (16).

Aim of the study

The aim of this study was to evaluate the
effect of melatonin in preventing endotoxemia-
induced AKI caused by LPS, through the analysis
of the concentration of urea and creatinine in the
blood serum of rats.

Materials and methods
Animals

The experimental protocol was approved by
the Local Animal Ethics Review Committee of the
Faculty of Medicine, University of Nis. All
experimental procedures were performed in
accordance with the ethical regulations of the
European Community guidelines for laboratory
animals, as well as those given by the laws of the
Republic of Serbia (No. 323-07-08988/2022-05).
Experiments were performed on healthy, male
Wistar rats (2-2,5 months old) obtained from the
Vivarium of the Institute of Biomedical Research,
Faculty of Medicine in NiS. The animals were
housed under standard housing conditions, and
were allowed ad libitum food and water.

Experimental design

Twenty-eight Wistar rats (weighing from
200 to 250 g) were randomly allocated into four
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groups (7 animals per group) as follows: 1)
Control group, 2) MLT group, 3) LPS group and 4)
LPS + MLT group. Septic shock in rats was
induced by the application of LPS (obtained from
Escherichia coli serotype 0111:B4 (Sigma, St.
Louis, MO, USA)) in a single dose of 10 mg/kg
(17). Melatonin (MLT) (Sigma, St. Louis, MO, USA)
solutions were prepared before its administration
at a dose of 50 mg/kg (18). Rats were treated as
follows: Control group - 8 % ethanol in saline at a
dose of 10 ml/kg by oral gavage, MLT group -
single 50 mg/kg dose of MLT administered by oral
gavage, LPS group - single intraperitoneal (i.p.)
injection of LPS at a dose of 10 mg/kg, LPS + MLT
group - single 50 mg/kg dose of MLT (per os),
followed by a single 10 mg/kg dose of LPS (i.p.).
Twelve hours after treatment, the animals were
sacrificed with an overdose of ketamine (general
anesthetic, Richter Pharma AG - Wells, Austria),
after which a blood sample was taken for further
biochemical analysis.

Blood biochemical analysis

Serum samples from rats were prepared by
centrifugation (3,000 rpm for 10 min) and
analyzed for the blood biochemistry kidney
markers (creatinine and blood urea levels), using
an automated biochemical analyzer (Olympus
AUG680).

Statistical analysis

All quantitative values are expressed as
mean = standard deviation (SD). Statistical
differences between two groups were examined by
one-way ANOVA followed by Tuckey’s post hoc
test using SPSS version 17.0. Probability values
(p) less than 0.05 were considered to be
statistically significant.

Results

As shown in Figure 1 and 2, serum levels of
creatinine (55.2 £ 2.9 vs 38.2 + 2.1, p<0.001)
and urea (14.31 £ 1.76 vs 7.83 + 0.99, p<0.001)
were significantly elevated in the LPS-treated
animals compared with the control group. In the
group treated with combined application of LPS
and MLT (50 mg/kg), significant reduction of
serum creatinine (45.60 = 2.80; p<0.05) and
urea (11.95 + 2.61; p<0.05) were noted,
however, they were still found to be higher than in
the control group.
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Figure 1. Serum levels of creatinine in rats belonging to different experimental groups; Data are
given as mean values = SD (n=7); Comparison was performed using One Way ANOVA followed by
Tuckeys post hoc test; *p<0.001 vs control, #p<0.001 vs LPS-treated animals.
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Figure 2. Serum levels of urea in rats belonging to different experimental groups; Data are given
as mean values £ SD (n=7); Comparison was performed using One Way ANOVA followed by Tuckeys
post hoc test; *p<0.001 vs control, #p<0.001 vs LPS-treated animals.

Discussion

Severe septic conditions are clinically
accompanied by azotemia and oliguria, and the
renal damage itself can vary from minimal
proteinuria to AKI. Decreased diuresis during
sepsis is most often a consequence of
hypotension. Along with hypotension, the most
common pathogenetic mechanisms of AKI are
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hypovolemia and renal vasoconstriction. In
addition to oliguria and azotemia, AKI is also
accompanied by hyperkalemia and acidosis,
decreased sodium content in urine, elevated levels
of urea and creatinine, in the case of primarily
prerenal AKI, and in the case of an acute tubular
necrosis we could expect an increase in the
activity of creatine kinase (CPK) and the presence
of cylindrical cysts (19). Lipopolysaccharide (LPS)
is an important pro-inflammatory factor, capable
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of causing endotoxemia with sepsis, as well as
multiple organ dysfunction. Several models of AKI
and sepsis in experimental animals have been
successfully established by intraperitoneal or
intravenous injection of LPS (20).

It has been proven that LPS causes a major
disturbance of renal tissue perfusion, apoptosis
and renal insufficiency. In this model of AKI,
vascular endothelial cell injury (21), neutrophil
migration (22), or intravascular coagulation (23)
play a significant role in small blood vessel
mechanical obstruction leading to AKI and further
renal failure.

Serum creatinine and urea levels are
important markers of kidney tissue damage (24).
A significant increase in serum creatinine and urea
levels in LPS-treated rats suggests possible
impairment of nephron structural integrity and
renal tissue dysfunction (25). Pre-treatment with
MLT was found to significantly reduce creatinine
and urea levels in serum as well, possibly through
the maintenance of cell membrane integrity (26).

Melatonin was revealed to possess
significant nephroprotective potential in the
present study. Melatonin is widely distributed in
the body and can penetrate into every subcellular
compartment of the kidney, and to inactivate free
radicals. The neurohormone MLT, which can be
found in vegetables, fruits, herbs, etc. (27),
exhibits a wide range of antioxidant and anti-
inflammatory activities, which have been clinically
tested in adults and even in premature infants
(28).

In both in vitro and in vivo experimental
models, MLT was proven to possess protective
effects against oxidative damage caused by
various toxic agents in kidney and sepsis-
damaged kidneys (28). Melatonin is widely spread,
with almost no side effects, readily available and
active after oral administration, and it is
commonly used in humans to treat insomnia (29).

In this research, by analyzing non-protein
nitrogenous compounds (urea and creatinine), we
proved that MLT has a protective effect during
LPS-induced nephrotoxicity. It was proven that in
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addition to its antioxidant capacity in kidney tissue
MLT is able to neutralize various forms of ROS and
to stimulate antioxidant enzymes (SOD and
glutathione peroxidase) (28). Several experiments
showed that MLT protects against kidney damage
(30,31), which is accompanied by a normalization
of reduced glutathione (GSH) concentration.
Melatonin was shown to reduce tubular necrosis
and protect renal function in a model of renal
tubular injury, mediated by free radicals (32).

It has been proven that MLT prevents
damage to the mitochondria and inhibits an
increased expression of iNOS, which is induced by
endotoxemia with bacterial LPS. Melatonin
prevents multiple organ dysfunction (kidney, liver,
lung) and circulatory failure during endotoxemia,
protects mitochondria from damage in
experimental sepsis, and reduces sepsis mortality.
Therefore, it should be kept in mind that in septic
patients, the use of MT has a significant role in
preserving the mitochondrial energy level in cells
(33).

Conclusion

It can be concluded that a single oral
administration of melatonin significantly alleviates
lipopolysaccharide-induced acute nephrotoxicity in
rats by reducing urea and creatinine levels. It is
likely that the beneficial effects of melatonin are
related to its known antioxidant effects on kidney
tissue and to some of its less known mechanisms
of action.
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MELATONIN SPRECAVA OSTECENJE BUBREGA
IZAZVANO LIPOPOLISAHARIDOM KOD PACOVA
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Lipopolisaharid (LPS) je sastavni deo celijskih zidova gram -negativnih bakterija,
tako da je LPS injekcija Siroko primenjena kao model eksperimentalne akutne bubrezne
indukovana LPS-om uzrokovana je
prekomernim lucenjem proinflamatornih medijatora i reaktivnih vrsta kiseonika (ROS).
Neurohormon melatonin, koji uglavnom Iuéi epifiza, reguliSe cirkadijalni ritam, ima
antiinflamatornu i imunoregulatornu ulogu. Pokazalo se da melatonin i njegovi metaboliti
uklanjaju razlic¢ite slobodne radikale i intermedijere reaktivhog kiseonika. Cilj ovog
istrazivanja bio je da se proceni efekat melatonina u prevenciji endoksemije izazvane
ostecenjem bubrega izazvanog LPS -om, analizom nivoa uree i kreatinina u krvnom
serumu pacova. Dvadeset osam Wistar albino pacova nasumic¢no je podeljeno u Cetiri

insuficijencije povezane sa

grupe (n =

sepsom. Sepsa

7 po grupi) na sledec¢i nacin: 1) Kontrolna grupa, 2) MLT grupa (50 mg/kg,

oralno), 3) LPS grupa (10 mg/kg, i.p.) i 4) LPS + MLT grupa (10 mg/kg + 50 mg/kg).
Nivoi kreatinina i uree u serumu (p < 0,05) bili su znacajno visi kod Zivotinja tretiranih
LPS-om u poredenju Zivotinjama iz kontrolne grupe. Zajednicki tretman Zivotinja sa
sepsom indukovanom LPS-om i MLT znacajno je smanjio visok nivo serumskog kreatinina
i uree (p < 0,05). MoZe se zakljuciti da oralna primena melatonina znacajno ublazava
akutnu nefrotoksi¢nost izazvanu LPS-om kod pacova. Verovatno je da su korisni efekti
melatonina povezani sa njegovim poznatim antioksidativnim efektima na bubreZno tkivo,
a potencijalno i sa nekim drugim manje poznatim mehanizmima dejstva. Acta Medica

Medianae 2023,;62(1):15-20.
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THE MOST COMMON CONTRAINDICATIONS FOR REFRACTIVE SURGERY

Maja Zivkovié*?*, Marko Zlatanovi¢*?, Nevena Zlatanovi®, Mladen
Brzakovic®, Aleksandra Hristov*

The preoperative examination for refractive surgery is of extreme importance for
ensuring optimal outcomes and preventing complications. Aim of this study was to point
out the most common contraindications for refractive surgery, laser-assisted in situ
keratomileusis (LASIK) and photorefractive keratectomy (PRK).

The study included patients in the process of preoperative examination for
refractive surgery who underwent complete standard ophthalmic examinations, as well as
corneal topography and ocular biometry. Additional examinations were performed in cases
of suspected specific ocular or systemic disease.

Out of 1,238 patients (646 males and 592 females; mean age 32+10.4 years),
refractive surgery was performed in 743 patients (60%), LASIK 367 (30%) and PRK in 376
patients (30%). Refractive surgery was contraindicated in 327 patients (26%) while 102
patients cancelled surgery. The most common reasons for not performing surgery were
irregular cornea in 106 patients (32%), too steep or too flat corneal curvature in 71
patients (22%), insufficient corneal thickness in 62 patients (19%), high myopia in 28
patients (9%), high hyperopia in 19 patients (6%), dry eye in 13 patients (4%), incipient
cataract in 10 patients (3%) and less common ocular and systemic diseases in 18 patients

(6%).

According to obtained results, irregular corneal topography, corneal curvature and
insufficient corneal thickness are the most common reasons for not performing refractive
surgery. Acta Medica Medianae 2023;62(1):21-26.

Key words: corneal curvature, corneal thickness, LASIK, PRK, refractive surgery
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Introduction

Refractive surgery has been used worldwide
since 1987 and the first LASIK procedure was
performed in 1990. Continuous innovations have
led to great progress and improvements in
refractive surgery. The satisfaction of patients
after the intervention is at a high level and ranges
from 82 to 98% (1-4). Patient’s satisfaction after
the intervention directly correlates with
postoperative visual acuity and visual function, but
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preoperative expectations and psychological
characteristics of patients are also of great
importance for successful outcome (5, 6, 7).

A thorough screening examination of
patients considered for refractive surgery is of
extreme importance to ensure optimal outcomes
and to prevent complications (8-12). The
intervention itself has resulted in time in increased
safety and simplicity due to technological
developments - introduction of advanced laser
generations and surgical instruments. However,
despite the advances in refractive surgery
equipment, contraindications for the surgery have
remained the same. Even though the patients are
highly motivated, surgeons are experienced, and
the devices and equipment are modern, many
patients are not good candidates for refractive
surgery, so they still have to wear glasses and
contact lenses or decide on some alternative form
of intraocular surgery. Contraindications for
refractive surgery are numerous.

Referral corneal thickness is from 530 to
560 pm (13, 14). It is well known that laser
ablates the cornea for about 15 pm per diopter,
thus the corneal thickness plays an important role
in preoperative selection of patients and in the
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choice of method. In order to avoid the risk of
corneal ectasia, surgeons suggest leaving a
minimum residual stromal bed thickness between
250 and 300 pum. Corneal ectasia was first
described by Seiler, Koufala and Richter (15) in
1998 as a progressive steepening and thinning of
the cornea that is associated with increasing
myopic astigmatism and decrease in visual acuity.
Risk factors for corneal ectasia include high
myopia, forme fruste keratoconus, young age, thin
corneas and low residual stromal bed thickness.
Randleman et al. designed a scale, ectasia risk
score system (ERSS), which includes preoperative
parameters to rate post-LASIK ectasia (16). If the
cornea is thinner than 500 pm, then PRK is
indicated.

Keratoconus or any irregularity of corneal
curvature is considered to be an absolute
contraindication for refractive surgery. Forme
fruste keratoconus (FFK) is described as an
atypical or  attenuated manifestation of
keratoconus, suggesting that the disease has not
progressed, or has been aborted at an early stage.
The clinical signs are subtle, so it may be difficult
to diagnose. Risk factors for FFK include moderate
astigmatism, irregular corneal topography,
pachymetry less than 500 pm and positive family
history of keratoconus (16-20).

Apart from corneal thickness, corneal
curvature is also an important parameter to

consider before the intervention. Correction of
myopia requires preoperatively a steeper
curvature of the cornea, unlike hyperopia

correction where a flat cornea is more desirable.
Of course, the degree of the curvature change
depends on the diopter magnitude to be corrected.
Quite often patients have satisfactory corneal
thickness, but suboptimal curvature.

“Dry eye” is a common postoperative
complication, but it decreases over the first year
following refractive surgery. Many conditions may
contribute to dry eye. They may include
postoperative neurotrophic eye disease, tear film
instability, local inflammation and corneal
exposure (21, 22). Typical symptoms are
irritation, pain, and photophobia and visual acuity
fluctuations. It is crucial to identify the potential
patients at risk of dry eye symptoms in
preoperative preparation to ensure postoperative
comfort. The results of different studies are
controversial regarding the risk factors (depth of
ablation, flap thickness, hinge location and size)
for postoperative dry eye (23). Most surgeons
choose PRK method as a safer procedure in
preoperative dry eye, although some studies
suggest no postoperative difference in patients
regarding different surgical methods (24, 25).

Particular attention at screening should be
paid to the most common vision-threatening
systemic diseases that include systemic lupus
erythematosus, rheumatoid arthritis, Sjogren’s
syndrome, Grave's disease and Crohn’s disease.
Nevertheless, refractive surgery may be
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performed in patients with controlled systemic
disease and without ocular involvement (26, 27,
28)

Less common reasons during the screening
to refuse patients for refractive surgery include the
history of cataract, unstable refraction, amblyopia
(not accepting the fact that the intervention could
not achieve 100% visual acuity) and im-
munodeficiency.

The aim was to identify the most common
ophthalmic conditions that are contraindication to
refractive surgery.

Methods

This retrospective observational study
included 646 male and 592 female candidates for
refractive surgery (LASIK or PRK) examined at the
Special Hospital for Ophthalmology “Maja Clinic”,
NiS, Serbia in the period from March 2013 to April
2022. Potential candidates were provided an
educational booklet followed by a consultation with
the surgeon to discuss any further questions or
concerns.

Apart from complete standard ophthalmic
examination, all patients underwent refractive
error determination (subjective and cycloplegic),
best corrected visual acuity in eyes with
constricted and dilated pupils, intraocular pressure
measurements, examination of anterior and
posterior eye segment, determination of tear
volume by Schirmer’s test, corneal topography
using Wavelight Oculyzer® and axial length
measurements provided by Wavelight Biograph®.
Additional examinations were performed in cases
of suspected specific ocular or systemic diseases.
Both personal and family medical histories
regarding ocular and systemic diseases were
noted.

Patients  with  topographic signs of
keratoconus, forme-fruste keratoconus or pellucid
marginal degeneration in one eye were excluded
from the surgery.

If the preoperative CCT was >500 pm and
the residual stromal bed thickness was higher than
300 um, the patient was considered a candidate
for LASIK. In cases where the preoperative CCT
was lower than 500 pm or the residual stromal
bed thickness was lower than 300 ym, the patient
was advised to undergo PRK and not LASIK. In
cases where the corneal thickness was <450 pm
or the refractive error precluded safe residual

corneal thickness, phakic intraocular lens
implantation or clear lens extraction was
recommended if the corneal topography was

normal or had very mild asymmetry.

One or two drops of tropicamide 1% were
instilled for mydriasis and cycloplegia. Cataract
was detected by slit lamp examination after pupil
dilation and any lens opacity was a
contraindication for keratorefractive surgery.
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Results

The study enrolled 1,238 patients, 646 male
and 592 female, with a mean age of 32 £ 10.4
years. Out of the total of 1,238 patients, refractive
surgery was performed in 743 patients (60%).
LASIK was done in 367 (30%) and PRK in 376
patients (30%).

Refractive surgery was not performed in 495
patients (40%) who were candidates for the
correction of refractive error. Among them 327
(26%) had absolute and relative ophthalmic
contraindications for the intervention. In
remaining 168 patients, there were no
contraindications but they have not had the
surgery for personal reasons (want to be sure they
are appropriate for refractive surgery and/or plan
the intervention according to their schedule). The
most common contraindication for the procedure
performance was irregular corneal topography in
106 patients (32%), steep or flat corneal
curvature in 71 patients (22%), insufficient
corneal thickness in 62 patients (19%), high
myopia in 28 patients (9%), high hyperopia in 19
patients (6%), dry eye in 13 patients (4%),
incipient cataract in 10 patients (3%) and less
common ocular and systemic diseases
contraindications in 18 patients (6%) (Table 1).

as

Less common ophthalmic and systemic
diseases included unstable refraction, history of
viral  herpetic keratitis, corneal dystrophy,
uncontrolled glaucoma, diabetes, im-
munodeficiency disorders and ocular manifestations
of rheumatoid diseases.

Corneal curvature as a contraindication to
refractive surgery implies too flat cornea in
myopia or too steep cornea in hyperopia.
Measurements of the corneal curvature after
surgery should not be below 36D and above 48D.

Insufficient corneal thickness means that
tissue to be removed to treat the diopter at hand
will remove more than the allowable removal of
corneal tissue. Namely, it is well known that laser
ablates the cornea for about 15 um per diopter,
thus the corneal thickness plays an important role
in preoperative selection of the patients and in the
choice of method. In order to avoid the risk of
corneal ectasia surgeons suggest leaving a
minimum residual stromal bed thickness between
250 and 300 um.

High myopia was defined as myopia over -
10 Dpt, and high hyperopia as hyperopia greater
than +6.0 Dpt.

Table 1. The most common contraindications for refractive surgery

Contraindication Number of patients (%)
Irregular corneal topography 106 (32%)

Corneal curvature 71 (22%)

Insufficient corneal thickness 62 (19%)

High myopia 28 (9%)

High hyperopia 19 (6%)

Dry eye 13 (4%)

Incipient cataract 10 (3%)

Less common ophthalmic and systemic diseases 18 (6%)

Discussion

A thorough screening of patients considered
for refractive surgery is of extreme importance to
ensure optimal outcomes. According to the results
of previous studies, the prevalence of intervention
rejection rates after screening is between 25 and
38% (29, 30). Out of all the patients who required
the surgery in our sample, 40% of them were
contraindicated for refractive surgery.

The main  contraindication for the
intervention is definitely corneal pathology,
namely irregular cornea, too thin cornea, too
steep or too flat cornea. It is also important to
note that screening for refractive surgery is also
the screening process for keratoconus, especially
among the populations lacking awareness of this
corneal disease. In our sample of patients, corneal
irregularity was detected in even 106 patients
(32%) and the incidence is far higher than in
published results of other studies so far. Regular
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monitoring of these patients is crucial, since most
of them are of young age and progression
monitoring is important for timely use of cross-
linking method to strengthen the cornea.

Xu et al. studied the sample of 552 patients
considered for LASIK in the period from 2005 to
2010 and obtained the following results: 31.7%
did not get the intervention, and the most
common reasons were low corneal thickness
(28.6%), high myopia (15.4%), large pupils
(8.0%) and keratoconus (7.4%). The prevalence
of rejections of patients decreased from 44.1% in
the period from 2005 to 2006 to 3.5% in the
period from 2009 to 2010. It is primarily explained
by improvements in technology (modern laser
eye-tracking system, wave front-guided and
femtosecond LASIK technology). This study paid a
great deal of attention to consultations with
surgeons prior the intervention, 21% of patients
changed their minds and refused the surgery after
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detailed consultation with the surgeon on possible
risks and real postoperative results (29).

Torricelli et al. studied twice as large
number of patients where 38.4% of all screened
patients did not have the intervention and 12.6%
had some contraindication to surgery. The most
common reasons to exclude patients were
abnormal corneal topography (34.3%) and low
corneal thickness (23.1%) followed by high
myopia (10.5%), incipient cataract (9.7%), high
hyperopia (3.7%), need for wearing reading
glasses after the intervention (3.7%), and severe
signs of dry eye (3.7%) (30).

A study conducted in India reported
suboptimal corneal thickness (55.1%), high
myopia (18.4%), keratoconus (9.6%) and high
hyperopia (5.9%) as the most common
contraindications for LASIK (31). Bamashmus et
al. studied the sample of 1,596 examined patients,
out of which 405 (25.4%) did not have refractive
surgery due to following reasons: suboptimal
corneal thickness (25.9%), high myopia (17.0%),
keratoconus (15.5%), cataract (11.4%), and
suspicious corneal topography (9.4%) (32).

Unfortunately, the number of studies dealing
with preoperative screening of patients who

contraindications is scarce. Contraindications are
definitely numerous, but adherence to
standardized protocols is of utmost importance in
performing the intervention. Even though the
patients are highly motivated, surgeons are
experienced, devices and equipment are highly
advanced, still many patients are not appropriate
candidates for refractive surgery, so glasses and
contact lenses are reasonable alternatives to
refractive surgery, or patients may decide on
some alternative form of intraocular surgery.

Conclusion

Contraindications for refractive surgery are
diverse. The most common ones include corneal

irregularity, corneal curvature and insufficient
corneal thickness. Despite highly motivated
patients, surgeon’s experience and modern

devices, a great number of patients have been
refused from surgery, so glasses and/or contact
lenses appear to be reasonable alternatives for
these patients.

The authors declare that they have no
conflicts of interest related to the subject matter

request refractive surgery that cannot be or materials discussed in this article.
performed due to the above mentioned
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Preoperativni pregled za refraktivhu hirurgiju izuzetno je vazan za osiguranje
optimalnog ishoda i spre¢avanje komplikacija.

Cilj rada jeste da navede najteSce kontraindikacije za refraktivnu hirurgiju, laser-
in-situ keratomileuzis (LASIK) i fotorefraktivhu keratektomiju (PRK).

U studiji su obuhvaceni bolesnici u procesu preoperativnog pregleda za refraktivnu
hirurgiju. Svi bolesnici prosli su kompletan oftalmoloski pregled, kao i topografiju
roznjate i biometriju oka. Dodatni pregledi izvedeni su u sludajevima sumnje na
specificnu oc¢nu ili sistemsku bolest.

Od 1238 bolesnika (646 muskaraca i 592 Zene, srednja starost 32 godine + 10,4
godine), operacija refraktivne hirurgije obavljena je kod 743 bolesnika (60%), LASIK kod
367 (30%) i PRK kod 376 bolesnika (30%). Refraktivna hirurgija bila je kontraindikovana
kod 327 bolesnika (26%), dok su 102 bolesnika otkazala operaciju. NajceSée
kontraindikcije za operaciju bile su: nepravilna roznjaca kod 106 bolesnika (32%),
previSe strma ili suviSe ravna zakrivljenost roznjace kod 71 bolesnika (22%), nedovoljna
debljina roznjace kod 62 bolesnika (19%), visoka miopija kod 28 bolesnika (9%), visoka
hipermetropija kod 19 bolesnika (6%), suvo oko kod 13 bolesnika (4%), pocetna
katarakta kod 10 bolesnika (3%) i manje Ceste oCne i sistemske bolesti kod 18 bolesnika
(6%).

Na osnovu dobijenih rezultata moze se zakljuciti da su neregularna topografija
roznjace, zakrivljenost roznjace i nedovoljna debljina roznjace najcesce kontraindikacije
za refraktivnu hirurgiju. Acta Medica Medianae 2023;62(1): 21-26.

Kljucne reci: zakrivljenost roZnjace, debljina roZnjace, LASIK, PRK, refraktivna
hirurgija

This work is licensed under a Creative Commons Attribution 4.0 International (CC
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RISK FACTORS FOR THE DEVELOPMENT OF GASTRIC CANCER:

A SINGLE CENTER EXPERIENCE

Andrija Ranc¢i¢®, Vesna Brzacki?, Aleksandar Popovic, Marija Topalovié?

Gastric cancer is the fourth most common cancer in the world with over a million new
cases per year, and over 750,000 deaths caused by it. The highest incidence is recorded in
Japan and China, Eastern Europe and South America, and the lowest is in Africa. The disease is
2 to 3 times more common within male population and people over 60 years of age, but this
boundary shifts towards younger age. Five-year survival rate in European countries is 10 to
30%. This is a multifactorial disease and the most important risk factors are: Helicobacter pylori
infection, smoking cigarettes, alcohol consumption, male gender, older age, reduced intake of
vegetables and fruits, genetic predisposition, diabetes mellitus, etc.

A prospective study was conducted on a selected population of 43 patients diagnosed
with the two most common types of stomach cancer: adenocarcinoma and signet ring cell type
cancer. Out of the total number of examinees, there were 32 male and 11 female patients, the
average age of 68.83+9.26. Among all patients, 39.5% were smokers, 20.9% were alcohol
consumers, 62.8% had Helicobacter pylori infection and 16.3% patients had diabetes mellitus.
Analysis of the relationship between sex, age, smoking, alcohol intake and diabetes mellitus
with the type of cancer did not show statistical significance. The frequency of Helicobacter pylori
was statistically significantly different in relation to the type of cancer (p=0.007).

In our study, there was no statistically significant difference between the male gender,
the younger population, smokers, chronic alcohol consumers, and patients with diabetes
mellitus and a certain type of cancer. Helicobacter pylori infection was found to be a key factor
in the development of both types of gastric cancer. This research included a smaller sample of
patients and it is necessary to examine a larger number of subjects in the future. Acta Medica

Medianae 2023;62(1):27-35.
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Introduction

Gastric cancer is a multifactorial disease that
is mostly caused by environmental factors and more
often by genetic polymorphisms (1). Due to
insufficiently known pathogenesis, high aggres-
siveness and heterogeneous nature, today, this
disease represents a major health problem (2).

27

Epidemiology

Gastric cancer is the fourth most common
cancer in the world with an incidence of about
989,500 new cases annually and is the second most
common cause of cancer death with about 738,000
cases globally (3). More than 50% of new cases
occur in developing countries, such as Europe, East
Asia (Japan and China), and parts of Central and
South America, while the lowest incidence is in
Australia, southern parts of Asia, and North America
(4). Gastric cancer occurs 2 to 3 times more often in
male population (5). In Japan, five-year survival rate
is up to 90% (6), while five-year survival in
European countries is only 10 to 30% (7).

Classification of gastric cancer

The first classification of stomach cancer
according to Lauren was adopted in 1965, and
according to it, all stomach cancers are divided into
intestinal and diffuse type (8). The intestinal type
includes tubular and glandular elements, with
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different degrees of differentiation, and the diffuse
type has weakly cohesive individual cells without the
formation of glands, which also includes gastric
carcinoma with ring cells (8 - 10). In 2010, the
World Health Organization suggested a new division
of gastric cancer into adenocarcinoma (which has
subtypes - tubular, papillary, mucinous, mixed) and
poorly cohesive carcinoma (which includes signet
ring cell carcinoma and other poorly cohesive types).
According to this classification, the most common is
tubular gastric adenocarcinoma (11, 12).

Risk factors

One of the important risk factors is the
presence of malignant diseases in the family. It is
estimated that only 3% of cancers are truly heritable
(13). This form of cancer is known as hereditary
diffuse gastric cancer (HDGC) and a mutation in the
cadherin-1 (CDH1) gene is thought to be responsible
for its development (14). People carrying these
mutations have three times higher risk of developing
stomach cancer. HDGC occurs more frequently in
Asia than in other parts of the world. (15, 16).

The influence of smoking and alcohol
consumption in the development of gastric cancer is
unavoidable. About 60% of male smokers and 20%
of female smokers have a higher risk of developing
gastric cancer than non-smokers (17, 18). Smoking
status and daily number of smoked cigarettes (over
20 cigarettes/day) are also important, and it shows
that former smokers are also at risk of developing
gastric cancer (18). Increased alcohol intake is
especially associated with the development of non-
cardiac types of cancer. Studies indicate a typical
ALDH2 genotype in those patients. A higher risk of
disease was recorded in the group of former and
active drinkers, compared to the group of patients
who do not consume alcohol (19).

Gastric infections carry an important role in
the development of cancer. Helicobacter pylori (H.
pylori) was described by the World Health
Organization in 1994 as a first-class carcinogen for
the development of gastric cancer (19). Most
infected patients are asymptomatic, but gastric
cancer appears to develop in 1 to 3% of these cases
(20). In addition to H. pylori, the Epstein Barr virus
(EBV) is increasingly mentioned as an infectious
factor present in 10% of gastric cancers. EBV
genome and proteins have been identified in gastric
tumor cells. This role of EBV is still not very clear
(21).

A higher intake of fresh fruit, green and
yellow vegetables rich in vitamin C, B, E and folate is
recommended for primary prevention. Beta-
carotene is considered the main substance in
reducing the risk of cancer (22). All these
substances have a strong antioxidant effect (22,
23).

Numerous metabolic diseases can be a risk
factor for the development of gastric cancer, and
one of the diseases that stands out is diabetes
mellitus. The reason is its association with a chronic,
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systemic inflammatory response, which is why it is
associated with the development of pancreatic, liver,
colon and uterine tumors (24, 25). The association
between diabetes and the occurrence of gastric
cancer has not been reliably established, although
some studies have proven their connection (26).

The objective

The main goal of this research is to determine
the relationship between gender, age, smoking
cigarettes, alcohol consumption and diabetes
mellitus with the appearance of gastric cancer in the
observed patient population.

Materials and methods

The prospective study research was
conducted at the Clinic for Gastroenterology and
Hepatology and at the Institute of Pathology of the
University Clinical Center in NiS. The research
included 43 patients diagnosed with gastric cancer
between January and October 2022. All patients
underwent a clinical and physical examination,
collection of detailed anamnestic data, analysis of
blood count and biochemical parameters, and
oesophago-gastro-duodenoscopy examination.
Information about concomitant diseases and harmful
habits were taken from each patient. During the
endoscopic examination, biopsy samples were taken
of changes suspected of being tumorous. PH
verification was performed at the Institute of
Pathology by immunohistochemical staining and
determination of specific markers in tumor cells
(CK7, CK20, MUC5AC, MUC2, CKAE1/AE3, Ki67
proliferation index, presence of acidic mucins in
tumor cells, villin, synaptophysin and
chromogranin). Two basic types of cancer were
taken into account: adenocarcinoma and signet ring
cell type cancer, as well as a group of remaining
tumor types (MALT Iymphomas, Hodgkin
lymphomas and metastatic stomach tumors). After
the insight into the final pH diagnoses and the
obtained anamnestic data, the statistical processing
of the data was performed.

Statistical data processing

Data are presented in the form of arithmetic
mean, standard deviation, minimum and maximum
values, and in the form of absolute and relative
numbers. A comparison of age in relation to gender
and type of cancer was performed by t-test and
ANOVA. A comparison of the frequency of risk
factors was performed using the Chi-square test and
Fisher's test. The hypothesis was tested with a
significance threshold of p<0.05. Statistical data
processing was performed in the software package R
and RStudio.

Results
This study included 43 patients (32 male and

11 female). The average age of the examinees was
68.83 = 9.26 (Min 45, Max 87 years); there were
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39.5% of smokers, 20.9% of patients who consume
alcohol, 62.8% of patients with Helicobacter pylori
and 16.3% of patients suffering from diabetes
mellitus. From all the patients that were examined,
51.2% had adenocarcinoma, 34.9% had signet ring
cell type and 14.0% had other types of tumors
(MALT lymphomas, Hodgkin Iymphomas and
metastatic stomach tumors) (Table 1).

Male patients were older, but there was no
statistically significant difference compared to female
patients (p = 0.103). The frequency of smoking and
alcohol consumption was higher among male
participants, but without a statistically significant
difference between genders (p = 0.154, respectively
p = 0.407). The presence of Helicobacter pylori and
the incidence of diabetes did not show statistically
significant difference in relation to gender (p =
1.000, or p = 0.106).

There was no statistically significant difference
between genders in relation to the type of cancer (p
= 0.664) (Table 2).

In relation to the average age of the patients,
there was no statistically significant difference in the
incidence of a certain type of cancer (p = 0.602). In
relation to the type of cancer, there was no
statistically significant difference in the frequency of
smoking and alcohol consumption (p 0.766,
respectively p = 0.738). The frequency of H. pylori
was statistically significantly different in relation to
the type of cancer (p 0.007). H. pylori was
present in 59.1% of patients with adenocarcinoma,
86.7% of patients with a signet ring cell type and
16.7% of patients with other types of cancer (Table
3, Chart 1). The occurrence of any of the two types
of gastric cancer in patients with diabetes did not
show a statistically significant difference (Table 3).

Table 1. Demographic and clinical characteristics of the studied population

Characteristics Count
Age 68.83+9.26
Gender
Male 32
Female 11
Smoking 17
Alcohol 9
H. pylori 27
D. mellitus 7
Dg.
Adenocarcinoma 22
Signet ring cell 15
Other tumor types 6

%

45-87 years

74.4
25.6
39.5
20.9
62.8

16.3

51.2
34.9

14.0

Table 2. Demographic and clinical characteristics in relation to gender

Characteristics Male Female p
Age 70.23+8.88 64.91+9.62 0.103!
Smoking 15 46.9% 2 18.2% 0.1542
Alcohol 8 25.0% 1 9.1% 0.4072
H. pylori 20 62.5% 7 63.6% 1.000?
D. mellitus 3 9.4% 4 36.4% 0.106
Dg.
Adenocarcinoma 17 53.1% 45.5% 0.6643
Signet ring cell 10 31.3% 5 45.5%
Other tumor types 5 15.6% 9.1%

lt-test, 2 Fisher's test, 3 Chi-square test
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Table 3. Demographic and clinical characteristics in relation to cancer type

Characteristics Adenocarcinoma Signet ring cell Other types p!
Age 70.14+9.07 66.93+10.19 69.00+8.09 0.602!
Smoking 9 40.9% 5 33.3% 3 50.0% 0.7662
Alcohol 4 18.2% 3 20.0% 2 33.3% 0.738
D. mellitus 3 13.6% 3 20.0% 1 16.7% 0.877°
L ANOVA, ? Fisher's test, > Chi-square test
100%
90% il
80%
70% 13
600/0 13
50%
40% 5
30%
20% 9
10% >
0%
Adenokarcinoma  Signet ring cell Other types
mH.pylori - mH.pylori + p=0.007

Chart 1. Cancer type in relation to H.pylori

Discussion

Gastric cancer is a major problem today
despite attempts of changing lifestyles, eating habits
and treatment of Helicobacter pylori infection. There
are still many unknown genetic and epigenetic
factors that precede the development of this disease
(27). The Japanese Association for Gastric Cancer as
well as Nakamura and colleagues suggest a division
into 5 histological subtypes: tubular
adenocarcinoma, papillary adenocarcinoma, poorly
cohesive (signet ring cell and other subtypes),
mucinous and mixed adenocarcinoma (28).
According to ESMO guidelines from July 2022, more
than 1 million new cases of this disease were
registered during 2020, out of which 768,800
resulted in deaths (29). Despite the large humber of
patients on a global level, some studies have
determined a decrease in the incidence of the
disease in the last few decades (27). A large study
by Morgan Elleen and colleagues, based on data
from the GLOBOCAN database from 185 countries of
the world from 2020, indicates that the incidence of
the disease is twice higher in male than in female
population (15.8 male and 7.0 female per 100,000
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cases), with variations between individual countries.
The highest incidence is recorded in East Asia (32.5
male and 13.2 female per 100,000), in the male
population in Japan (48.1 per 100,000), Mongolia
(47.2) and Korea (39.7). The lowest incidence is in
Africa with less than 5 developed cancers in 100,000
cases (30). In our observed population of 43
patients, there was no statistically significant
difference in morbidity in relation to gender,
although world studies record a higher incidence of
morbidity in males. Arnold M and colleagues in their
study deny the decline in incidence and indicate an
increase in the number of patients under 50 years of
age. This is probably due to the expansion of obesity
and bad eating habits (31). A large cohort study by
Wong Martin and colleagues examined the global
incidence and mortality of gastric cancer and
showed a decrease in the average of patients from
59.1 years (in 1980.) to 56.8 years (in 2018) (32).
This supports the previous research conducted by
Arnold, which indicated an increase in incidence in
younger patients. Also, Wong Martin and colleagues
point to a drastically faster death outcome and
shorter survival rate, ranging from 1.3 to 25.8 years
(in 1980.) to only 1.5 to 18.5 years (in 2018.). This
study indicates an increase in the number of

30
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patients under the age of 40 in certain countries,
primarily Sweden, Great Britain and Ecuador (32).
In the group of patients we examined, the recorded
average age of developing cancer ranged from
70.14 £ 9.07 for gastric adenocarcinoma, to 66.93
+ 10.19 for signet ring cell carcinoma. Although we
recorded a slightly younger age for developing
signet ring cell type cancer, the results do not follow
the trend of boundary moving towards a younger
age of life, which is currently recorded in some
countries. Although the incidence of the disease is
different around the world, the population of Japan
and Korea still lead in the number of developed
gastric cancers. The reasons are probably eating
habits, hygiene and higher prevalence of the East
Asian form of CagA (cytotoxin-associated genes)
compared to the American countries where the
western variant of CagA Helicobacter pylori is usually
present (33). It is considered that Helicobacter pylori
is an unavoidable factor in the development of
gastric cancer. In 1982, Warren and Marshall
discovered the association of Helicobacter pylori with
the development of chronic gastritis (34). It is
estimated that 85% of patients with developed
gastric cancer also have a positive test for
Helicobacter pylori (20). A large meta-analysis of 7
randomized studies by Ford and colleagues showed
that eradication of Helicobacter pylori reduces the
risk of disease by about 30.5% (35). This bacterium
usually acts in two main ways: indirect effect on the
gastric mucosa and potential inflammation, but also
a direct action in the form of changing the function
of epithelial cells, dominantly through the bacterial
antigen CagA. Probably, both of these pathways are
involved in the development of gastric cancer (36).
Research in Shandong indicates that the use of
proton pump inhibitors (PPIs) and amoxicillin
significantly reduces the incidence of gastric cancer
by 39% (in follow-up studies of 14.7 years). This
confirms the effectiveness of antibiotic therapy
against Helicobacter pylori (37). The
recommendations of the last Maastricht VI from
2022 suggest that Helicobacter pylori is a key
etiological factor for the development of proximal
adenocarcinoma and carcinoma of the
gastroesophageal junction (38). In our selected
examined population, the presence of this bacterium
was found in 59.1% of patients with gastric
adenocarcinoma and in 86.7% patients with signet
ring cell carcinoma. These results were statistically
significant in relation to a certain type of cancer,
which confirms the importance of this bacterium in
the development of the disease. The eradication of
H. pylori reduces the chance of further progression
of atrophic gastritis towards metaplasia and
dysplasia up to gastric cancer (38). In addition to H.
pylori infection, the role of smoking and increased
alcohol consumption in the development of cancer is
huge (39). Cigarettes smoking is a known
carcinogen responsible for the development of
tumors in more than 20 locations. From all of 5200
known components of smoke, over 60 of them have
direct carcinogenic effects tested in rodents and for
over 10 components, there is strong evidence of
carcinogenesis in humans (40). A study of the
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etiology of gastric cancer conducted in Shanghai by
Cheng Xiao found an 80% higher risk of developing
gastric cancer in smokers compared to a group of
non-smokers (39). A meta-analysis of 32 studies
conducted by Lopes-Ladeiras and co-workers
indicates a 60% higher risk of disease in smokers
compared to non-smokers (40). Ramos Marcus
Fernando and colleagues studied the importance of
smoking experience in the development of cancer
and found that the risk of the disease was higher if
the smoking status was longer and more cigarettes
were smoked throughout the years (when the index
number of cigarettes smoked-years is greater than
38) (41). Lindblad and co-workers noted that the
former smoking status was important only in female
smokers, while they did not establish such an
association with gastric cancer in male population
(30). In our examined patient population, a higher
frequency of smoking was recorded in male patients
(46.9%) compared to females (18.2%). Although
there were more sick male smokers, there was no
statistically significant difference in developing a
certain type of cancer in these patients. Female
smokers were equally likely to develop any type of
gastric cancer. Nishino and colleagues confirm the
hypothesis that smoking status increases the risk of
the disease in both male and female, which was also
the case with our examinees (42). In addition to
smoking, alcohol consumption is an inevitable factor
in the development of gastric cancer. A large cohort
study done in Europe on a sample of 444 cases of
gastric cancer found a positive association of
frequent alcohol consumption with the occurrence of
cancer, but this risk was significantly lower in people
who drank less than 60 grams of alcohol per day.
Alcohol is considered a risk factor for the
development of primary non-cardiac gastric cancer
(43). According to a survey conducted in Brazil by
the World Health Organization (WHO), 20.4% of
cancer patients were former alcohol users, while
58% of patients consumed alcohol at the time of
diagnosis (44). A meta-analysis by Ma Ke and
colleagues supports the hypothesis of an increase in
gastric cancer incidence with increased alcohol
intake (45). However, an increase in stomach and
oesophageal cancer has been reported in the first
two years after stopping alcohol consumption. The
reason is probably the quitting of alcohol
consumption only at the time of diagnosis or during
the appearance of symptoms, which is why patients
are identified as former drinkers (46). Out of a total
of 43 of our respondents, 8 were male and only 1
was a female. The incidence of a certain type of
cancer in these 9 patients was uniform and there
was no statistically significant difference in relation
to the type of developed cancer. In addition to the
mentioned factors, some systemic diseases can be
related to gastric cancer. Diabetes can be a
predisposition to the development of cancer in
several ways. Hyperglycemia can lead to direct DNA
damage or the production of free radicals (47). This
activates oxidative stress, which can result in
mutations in oncogenes and tumor-suppressor
genes. This kind of damage can be explained by the
synergistic effect of diabetes and H. pylori infection
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(48). A large cohort study conducted in 2020 by
Yang Hyo-Joon and colleagues showed that diabetes
can lead to mucosal atrophy and the development of
intestinal metaplasia, which can be the basis for the
development of cancer. This study also suggests
more frequent endoscopic check-ups in those
patients (49). In our observed population, there
were only 7 patients (16.3%) suffering from
diabetes mellitus, 3 male and 4 female patients.
Although all these patients had a diagnosis of gastric
cancer, it was not statistically significantly different
according to the type of cancer. This indicates that
diabetes can be a risk factor, but the number of
such subjects is relatively small. Tseng Chin and
colleagues, in their study of the potential relationship
between diabetes and gastric carcinoma, indicate a
positive correlation of this disease with the
occurrence of cancer, more often in females in the
Asian population (50). Research on this topic
conducted in 2021 by Dabo Bashir and colleagues
did not establish the relationship between diabetes
and the occurrence of gastric cancer (51). These
studies and the obtained connections between
diabetes and the occurrence of gastric cancer are
inconsistent, which is also the case with our patient
population, so further research on this topic is
required. Other risk factors and protective factors
include: poor socioeconomic status (associated with
a higher mortality rate) (52), frequent use of non-
steroidal  anti-inflammatory  drugs  (NSAIDs,
especially aspirin usage) (53), use of statins (they
reduce the risk of disease by about 30%) (54), high
body-mass index (BMI of 30-35, the risk of disease
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is 2 times higher, BMI over 40, the risk of disease is
more than 3 times higher) (55), increased physical
activity (reduces the risk of developing cancer by
21%) (56) and gastroesophageal reflux disease (2
to 4 times more common gastric cardia malignancy)
(57, 58).

Conclusion

The purpose of this study of the selected
population of patients was to determine the

relationship between gender, age, Helicobacter
pylori infection, smoking cigarettes, alcohol
consumption and diabetes mellitus with the

occurrence of two basic types of gastric cancer -
adenocarcinoma and signet ring cell type. Although
numerous worldwide studies indicate higher
incidences of gastric cancer in male and more often
in younger population, in smokers, chronic alcohol
consumers and patients with diabetes mellitus, our
study did not show statistically significant difference
in relation to the type of cancer. Helicobacter pylori
infection is one of the key factors in the
development of both types of gastric cancer. Further
research on a larger population of patients should
aim at discovering important genetic factors,
obtaining more precise data on the intake of
vegetables, fruits and vitamins, analyzing the role of
obesity and the role of systemic and inflammatory
diseases. This would be necessary in order to clarify
the etiology of gastric cancer in patients where the
most common risk factors are not present.
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Karcinom Zeluca je Cetvrti najcesci karcinom na svetu, sa preko milion novih slucajeva
godisnje i preko 750 000 smrtnih ishoda od karcinoma. Najvisa incidencija belezi se u Japanu i
Kini, isto¢noj Evropi i Juznoj Americi, a najniza u Africi. Bolest je dva do tri puta ¢eSc¢a kod
muskaraca i kod osoba starijih od 60 godina, ali se granica pomera ka mladem uzrastu.
PetogodiSnje preZivljavanje u evropskim zemljama je od 10% do 30%. Ovo je
multifaktorijalna bolest, a najvazniji faktori rizika su: infekcija bakterijom Helicobacter pylori,
pusenje, konzumiranje alkohola, muski bol, starije Zivotno doba, smanjen unos povréa i voca,
genetska predispozicija, Se¢erna bolest i dr.

Prospektivno istrazivanje sprovedeno je na odabranoj populaciji od 43 bolesnika sa
dijagnozom dva najeS¢a tipa karcinoma Zeluca: adenokarcinom i signet ring cell tip
karcinom. Od ukupnog broja ispitanika bilo je 32 muskarca i 11 Zena, prosecnih godina
starosti 68,83 godine * 9,26 godina. Medu obolelima bilo je 39,5% pusaca, 20,9%
konzumenata alkohola, 62,8% ispitanika sa nalazom Helicobacter pylori i 16,3% obolelih od
Secerne bolesti. Analiza povezanosti pola, godina, pusenja, unosa alkohola i $e¢erne bolesti sa
tipom karcinoma nije pokazala statisticku znacajnost. Ucestalost H. pylori statisticki se
znacajno razlikovala u odnosu na tip karcinoma (p = 0,007).

U nasem ispitivanju nije bilo statisticki znacajne razlike izmedu muskog pola, mlade
populacije, pusaca, hroni¢nih konzumenata alkohola i bolesnika sa Secernom boles¢u i
oboljevanja od odredenog tipa karcinoma. Infekcija bakterijom Helicobacter pylori pokazala se
kao klju¢an faktor u razvoju oba tipa karcinoma Zeluca. Ovo istrazivanje obuhvatilo je manji
uzorak ispitanika, te je neophodno ispitivanje na vecem broju bolensika. Acta Medica
Medianae 2023,;62(1): 27-35.

Kljucne reci: karcinom Zeluca, Helicobacter pylori, pusenje, alkohol, diabetes mellitus
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SCIATICA AND LUMBAGO IN HOSPITALIZED COVID-19 PATIENTS
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Clinical symptoms in patients infected with COVID-19 can vary from asymptomatic
and very mild conditions to severe multi-organ failure, severe pneumonia and septic
shock. Although relatively common in the non-COVID population, lumbago and sciatica in
hospitalized COVID-19 patients have not been sufficiently investigated and reported in the
scientific literature. Therefore, the aim of our research was to examine the frequency of
sciatica and lumbago, as well as their characteristics in hospitalized COVID-19 patients.
The research included 119 patients with confirmed COVID-19 infection with a Real-Time
Polymerase Chain Reaction assay for SARS-Cov-2. The presence of sciatica and lumbago
were assessed based on the anamnestic data, available medical records of patients and
clinical examination. In our study a total humber of 39 patients (68.42%) with a previous
history of sciatica and lumbago had recurrence of lower back pain. On the other hand, in
the group of patients without a previous history of sciatica and lumbago, 30 patients
(48.38%) experienced lower back pain for the first time. There was a statistically
significant relationship between a previous history of sciatica and lumbago and the
recurrence in hospitalized Covid-19 patients (LR = 25.317; p = 0.000). Low back pain and
sciatica in hospitalized COVID-19 patients correlate with the length of hospitalization,
patient age and vaccination status. There was a high probability that patients with a
previous history of lumbago and sciatica may experience a relapse during COVID-19
hospitalization. Acta Medica Medianae 2023,;62(1):36-41.
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Introduction

Coronavirus disease 2019 (COVID-19) is a
highly contagious viral disease with variable clin-
ical symptoms caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) (1, 2).
Globally, there have been more than 600 million
confirmed cases of COVID-19 since the beginning
of the pandemic, while the World Health Organi-
zation has reported more than 6 million deaths
from COVID-19 (3). Despite the rapid devel-
opment of vaccines against SARS-CoV-2 with dif-
ferent mechanisms of action, the virus is prone to
genetic evolution and adaptation to human hosts
by mutations, which significantly hinders progress
in the fight against the pandemic (1, 2).

Clinical symptoms in patients infected with
COVID-19 vary from asymptomatic and very mild

conditions to severe multi-organ failure, severe
pneumonia and septic shock (2).

Patients are commonly present with fever,
cough, shortness of breath, fatigue, dyspnea, dys-
geusia, anorexia, nausea, malaise, myalgia, spu-
tum production and headache. Furthermore, other
clinical signs such as rhinorrhea, chest pain,
hemoptysis, conjunctival congestion and vomiting
are considered to be rare symptoms (4, 5).

The clinical diagnosis of sciatica (radicular
pain or lumbosacral radicular syndrome) is based
on pain that radiates along one or both legs, and
may be accompanied by neurological deficit (6). It
can be caused by nerve root compression that
forms the sciatic nerve (L4-S1) due to a herniated
intervertebral disc as well as the resulting inflam-
matory response. Less common etiological factors
are spinal trauma, foraminal stenosis, synovial
cysts and tumors (7, 8). Pain in the lower back
(lumbago) can be neuropathic, nociceptive and
nociplastic pain, while clinically, it can be mani-
fested as non-specific pain in this area (9).

Given that the COVID-19 pandemic caused
unprecedented changes in healthcare systems, the
number of patients who underwent elective
lumbar spine surgery was drastically lower during
the pandemic, and patients had higher number of
comorbidities and overall complications (10).

Although it is relatively common in the non-
COVID population, low backache and sciatica in
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hospitalized COVID-19 patients have not been
sufficiently investigated and reported in the
scientific literature. Therefore, the aim of our
research was to examine the frequency of sciatica
and lumbago, as well as their characteristics in
hospitalized COVID-19 patients.

Patients and methods

The research was conducted as a pro-
spective study at the COVID hospital-object 4 in
the period from March 15, 2021 to January 4,
2022.

The research included 119 patients with
confirmed COVID-19 infection with a Real-Time
Polymerase Chain Reaction assay for SARS-Cov-2.
The previously signed informed consent was
obtained for each patient.

The patients included in the research were
patients with a mild clinical presentation and
without serious comorbidities (hospitalized pa-
tients with SpO2 > 90%, with X-ray signs of pneu-
monia, with or without signs of hypoxia on ad-
mission). They were under constant medical
supervision, including regular measurement of
body temperature, oxygen saturation, respiratory
rate and diuresis. All patients included in the study
were hospitalized for a minimum of 7 days.

Based on the presence of sciatica, the
patients were divided into the following groups:

Group I: patients with a previous history of
sciatica and lumbago

Group II: patients with the first onset of
sciatica and lumbago

The presence of sciatica and lumbago were
assessed based on the anamnestic data, available
medical records of patients and clinical exam-
ination, which included straight leg raising test
(Lazarevic/Lasegue test), Mingazzini test, dorsi-
flexion and plantar flexion of the foot, Neri’s test,
Menell’s test, the presence of paresthesia along
the legs and other sensibility disorders as well as
loss of bowel or bladder control. The charac-
teristics of sciatic pain and lumbago were assessed
based on a numerical scale from 0 (no pain) to 10
(worst possible pain), while the patients self-
reported the degree of pain.

All the patients were treated conservatively
for their symptoms of sciatica and Ilumbago.
Further diagnostic procedures due to back pain
and sciatica and other therapeutical options were
left for a period after the patients' recovery from
the COVID-19 infection.

Statistical data processing

Data entry, tabulation and graphical pre-
sentation were performed by using MS Office 2016
Excel program. The results of statistical analysis
are presented in tables. Statistical calculations
were performed using SPSS program (version 26).
Among the basic descriptive statistical param-
eters, standard statistical methods were used for
qualitative and quantitative assessment of the
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results: absolute numbers, relative numbers (%),
arithmetic mean (X), standard deviation (SD),
minimum and maximum values. The normality of
the distribution of individual values was examined
by Kolmogorov-Smirnov test. The x2 test was
used to test the statistical significance of absolute
frequency differences between samples. The
statistical hypothesis was tested at the level of
significance for the risk of a = 0.05, i.e. the dif-
ference between the samples is considered signif-
icant if p < 0.05. Comparison of the arithmetic
means of the two samples was performed by t-
test. Multiple logistic regression analysis was used
to assess the influence of multiple risk factors on
the occurrence of lumbago and sciatica.

Results

In the study group of 119 COVID-19 in-
fected patients who were hospitalized, we tried to
determine the frequency and some characteristics
of ishilagia and lumbago. The average age of the
patients was 66.14 years (min 29; max 89), while
there were 69 (58.98%) male and 50 (42.02%)
female patients. The total number of unvaccinated

Table 1. Vaccination status of patients

Variable Frequency [Percent
Fully vaccinated, but 2 1.7
does not know which
vaccine he/she received
No vaccines 109 91.6
Pfizer-BioNTech COVID- 1 0.8
19 Vaccine 1 dose
Sinopharm [Vero Cell]- 2 1.7
Inactivated 1 dose
Sinopharm [Vero Cell]- 4 3.3
Inactivated 2 doses
The Oxford/AstraZeneca 1 0.8
(ChAdOx1-S
[recombinant] vaccine)
COVID-19 vaccine- 1
dose
Total 119 100

patients was 109 (91.6%), while 6 patients were
vaccinated with 2 doses of vaccine (5%) and 4
with only one dose of vaccine (3.4%) (Table 1.).
In our study, a total of 39 patients (68.42%)
with a previous history of sciatica and lumbago
had recurrence of lower back pain. On the other
hand, in the group of patients without a previous
history of sciatica and Ilumbago, 30 patients
(48.38%) experienced lower back pain for the first
time (Table 2). There was a statistically significant
relationship between a previous history of sciatica
and lumbago and the recurrence in hospitalized
Covid-19 patients (LR = 25.317; p = 0.000). The
degree of sciatica and lower back pain did not
change significantly in relation to the Covid-19
infection and hospitalization (t = 1.909; p = 0.59).
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Table 2. Presence of current sciatica and lumbago versus the previous history

Variable The patient has The patient Total
current sciatica and | without current
lumbago sciatica and

lumbago

Previous history of 39 18 57

sciatica and

lumbago

The patient has 30 32 62

never had sciatica

and lumbago

Total 69 50 119

Table 3. Comparison of vaccination status and previous history of sciatica and lumbago with the
currently present sciatica and lumbago

Variables

Vaccination status

Hospitalization in
patients with the
previous history of
sciatica/lumbago

Ft

p t* p

Current degree of

sciatica/lumbago 1.884

0.103 | 1.909 0.59

Table 4. The influence of the tested parameters on the development of sciatica and lumbago
(multiple logistic regression analysis)

Variable OR 95%CI p
Fever 0.754 0.181-3.453 0.790
Pharyngitis 0.815 0.183-3.641 0.789
Nonproductive cough 0.775 0.239-2.517 0.672
Productive cough 0.714 0.178-2.866 0.634
Fatigue 26.644 | 2.285-310.718 0.009
Dyspnea 0.718 0.186-2.764 0.630
Dysgeusia 14.840 [ 0.594-370.931 0.100
Anosmia 0.042 0.001-1,324 0.072
Nausea 1.970 0.548-7.088 0.299
Myalgia 1.252 0.432-3.631 0.678
Headache 6.486 1.754-23.986 0.005
Neck pain 6.314 1.484-26.862 0.013
Diarrhea 0.497 0.081-3.039 0.449
Vomiting 1.083 0.079-14.900 0.952
Oxygen saturation 1.050 0.940-1.173 0.384
C-reactive protein 0.992 0.984-1.000 0.065
Previous use of favipiravir in 0.813 0.129-5.138 0.825
the outpatient setting

Oxygen flow through the mask | 1.062 0.909-1.214 0.446

The vaccination status of patients did not
vary significantly between the group of patients
with a previous history of sciatica and lumbago
and the group of patients with current sciatica and
lumbago (F = 1.884; p = 0.103) during hospital-
ization (Table 3).

Multiple logistic regression analysis showed
a statistically significant influence of fatigue (p =
0.009), headache (p = 0.005) and neck pain (p =
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0.013) on the occurrence of sciatica and lumbago
(Table 4).

Discussion

Considering the available scientific literature
in the Internet databases (MEDLINE, PubMed,
Embase, ClinicalTrials.gov) and to the best of our
knowledge, we did not come across any research
that investigated the frequency of sciatica and
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lumbago, as well as their characteristics in hos-
pitalized COVID-19 patients.

It has been observed that older male
patients, as well as obese patients, have an in-
creased risk of hospitalization due to Covid-19
infection (11, 12, 13). It is assumed that elderly
patients are more affected by viral infections due
to a weaker immune system (14). On the other
hand, the exact mechanism why men have a more
severe COVID-19 infection during hospitalization is
still not clarified, but it is suggested to be multi-
factorial (15). Some authors have noted that
obese patients are hospitalized more often and
have a worse clinical outcome (16). According to
other authors, the risk of hospitalization was 17
times higher in the unvaccinated population (17).

The average age of the patients in our study
was 66.14 years, while there were 69 (58.98%)
male and 50 (42.02%) female patients. The total
number of unvaccinated patients was 109
(91.6%), while 6 patients were vaccinated with 2
doses of vaccine (5%) and 4 with only one dose of
vaccine (3.4%). These results of our research are
consistent with the results of the aforementioned
researches. The relationship between aging, de-
generative processes, and lumbago with sciatica is
still unclear. Aging-related degeneration of the
intervertebral disc involves numerous inflam-
matory mediators and cytokines (18).

We found a statistically significant influence
of fatigue (p = 0.009), headache (p = 0.005) and
neck pain (p = 0.013) on the occurrence of
sciatica with lumbago (Table 4). Headache, fatigue
and neck pain are common symptoms of COVID-
19 (4), but they are non-specific symptoms that
also occur during other viral infections. Our results
can be applied to all bed-rest related illnesses,
where locomotor system is minimally active for a
substantial period of time. The patients from our
study were hospitalized for a minimum of 7 days,
average 11.6. days. Both obesity and low level of
physical activity are independent risk factors of
radiating low back pain (19).

There was a high probability that patients
with a history of sciatica and lumbago may
experience it again during their stay in Covid
Hospital and that patients without it would not (LR
= 25.317; p = 0.000).

Patients with degenerative diseases of the
lumbar spine, such as disc herniation, have ele-
vated levels of IL-6, TNF-a and IFN-y, but their
increased values can also be found in patients with
rheumatological diseases (20). In addition to the
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mechanical compression of lumbar nerve roots
and sensory root ganglia by herniated discs, there
is a chemical stimulus for creating pain in the
sciatic leg, which could be prescribed to elevated
concentrations of IL-1a and consequently Prosta-
glandin E2, after which the tissue becomes more
sensitive to bradykinin (21). It has been proven
that as a result of COVID-19 infection, the
epithelium is damaged while IL-1a and IL-1PB
concentration increases. Elevated levels of IL-6,
TNF-a and IFN-y in COVID-19 patient could be
significant in forming an overacting immune
response, especially IL-6 (22). Despite this
connection in elevated values of IL-6, IL-1a, TNF-a
and IFN-y the pathophysiological mechanism
remains not fully elucidated, because their values
are elevated in many other diseases. The cor-
relation between systemically elevated cytokine
values and local pain in patients is also unclear.
On the other hand, some authors suggest that in
disc herniation and neuropathic pain, the intensity
of pain is proportional to the local elevation of
cytokines (20).

In one study on sciatic nerves in animal
models, it was shown that during infection with
COVID-19, HCoV-0C43 polypeptides are secreted
and lead to molecular mimicry of the myelin basic
protein and consequent mechanical hypersen-
sitivity of the sciatic nerve. The same authors
therefore propose this mechanism of action of the
COVID-19 virus as a potential pathophysiological
explanation for the neuropathic effect (23). The
authors of one case report reported a case of
acute denervation in the left tibialis anterior
muscle due to COVID-19 sciatic mononeuropathy
(24).

Therefore, additional research is needed to
clarify the pathophysiological association between
lumbago and sciatica in patients with COVID-19.

Conclusion

Low back pain and sciatica in hospitalized
COVID-19 patients correlate with the length of
hospitalization, patient age and vaccination status.
There was a high chance that patients with a
previous history of lumbago and sciatica may
experience a relapse during COVID-19 hospital-
ization. Additional research is needed in order to
clarify in detail the pathophysiological mechanism
of the sciatic pain and lumbago in COVID-19
patients.
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Klinicka slika bolesnika sa infekcijom izazvanom virusom COVID-19 varira od
asimptomatskih i veoma blagih stanja do ostecenja viSe organa, teske pneumonije i
septickog Soka. Iako se relativno Cesto javlja u populaciji koja nije obolela od virusa
COVID-19, nema dovoljno podataka o lumboischialgiji kod hospitalizovanih COVID-19
bolesnika u naucnoj literaturi. Stoga je cilj naseg istraZivanja bio da ispitamo ucestalost
lumboischialgije, kao i njene karakteristike kod hospitalizovanih bolesnika zarazenih
virusom COVID-19. Istrazivanje je obuhvatilo 119 bolesnika sa potvrdenom infekcijom
izazvanom viursom COVID-19 PCR testom za SARS-Cov-2. Prisustvo lumboischialgije
procenjivano je na osnovu anamnestickih podataka, dostupne medicinske dokumentacije i
klinickog pregleda bolesnika. U naSoj studiji ukupno 39 pacijenata (68,42%) sa
prethodnom istorijom lumboischialgije imalo je recidiv ove bolesti. Sa druge strane, u
grupi bolesnika koji nikada ranije nisu imali lumboischialgiju, 30 bolesnika (48,38%) prvi
put dozZivelo je ovu bolest. Utvrdena je statistiCki zna¢ajna veza izmedu prethodne istorije
lumboischialgije i recidiva lumboischialgije kod hospitalizovanih bolesnika sa COVID-19
virusom (LR = 25,317; p = 0,000). Bol sa lumboischialgi¢nim karakteristikama kod
hospitalizovanih pacijenata sa COVID-19 virusom korelirao je sa duzinom hospitalizacije,
uzrastom bolesnika i vakcinalnim statusom. Rezultati naseg istrazivanja ukazuju na veliku
Sansu da bolesnici sa prethodnom istorijom lumboischialgije mogu doziveti recidiv tokom
hospitalizacije zbog infekcije izazvane virusom COVID-19. Acta Medica Medianae
2023,;62(1): 36-41.
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PREVALENCE OF DEPRESSIVE SYMPTOMS IN EMPLOYEES IN A
TERTIARY HEALTHCARE INSTITUTION IN BELGRADE DURING

THE COVID-19 PANDEMIC

Sonja Gilja¢a®, Slavica Maris®, Milica Rankovi¢ - Janevski?,
Marko Stojanovi&

Increased work engagement during COVID-19 pandemic has certainly damaged
the health of workers in healthcare institutions. The aim of this paper was to determine the
quality of life of employees and the presence of depressive symptoms after contracting
Covid-19. A panel longitudinal study was conducted (following two times periods in 2020
and 2021 from March to May) among employees at the Belgrade Institute of Neonatology,
using the following questionnaires: Patient Health Quality 9 (PHQ-9) for self-assessment of
depressive symptoms; EuroQol-visual analogue scale (EQ VAS) for self-assessment of
health condition and socio-descriptive characteristics of respondents were collected
through a general questionnaire. Only fully completed questionnaires were included in the
study, and that number was 138. There were a total of 138 participants (6 men and 132
women). Women were more represented (95.6%) and (66.0%) respondents were married
and had a university education. The average value of the score of the PHQ-9 questionnaire
for all employees in 2020 was 5.54 + 4.9. We determined that more than half of the
employees, 77 (56.0%), had no depressive symptoms, that is, they had a score in the
interval of 0-4 points, 30 employees (21.3%) had a score of 5 — 9, 22 employees (16.0%)
scored 10 — 14, 7 employees (5.1%) 15 — 19 and score =20 had two employees (1.4%).
In 2021, average value of the score of the PHQ-9 questionnaire for all employees was 3.8
+ 5.12. Without depressive symptoms, there were 70.30% of employees with a score of 0
— 4, which is significantly more (p < 0.01) than in 2020. In all categories, from the mildest

subclinical upper score of 5 — 9 to the most severe >
less prevalent among employees

almost 50%
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Introduction

The importance of the well-being and mental
health of health workers as one of the risk oc-
cupational groups was in focus even before the
COVID-19 pandemic occurred. Numerous studies
have been conducted (1, 2) in which it was found
that health workers are more exposed to stressors
related to work compared to other professions.
Some of these stressors include: long hours, ex-

tensive workloads, the growing intensity and com-
plexity of the job, relentless contact with patient,
high level of responsibility, rapid change within
healthcare, institutional constraints such as
discrimination and intimidation, lack of autonomy,
low levels of support, loss of job satisfaction, low
morale and inability to attend to their personal
lives (1).

On January 30 2020, the world health or-
ganization (WHO) declared the coronavirus dis-
ease 2019 (COVID-19) outbreak a Public Health
Emergency of International Concern, its highest
level of alarm. An unparalleled global response fol-
lowed, with local and national “lockdowns", quar-
antines, travel restrictions, and physical distancing
measures introduced in attempts to curb transmis-
sion rates (3).

Scholars have found that healthcare workers
suffered significant mental health problems during
the COVID-19 outbreak. For example, medical
workers were more likely to develop psychosocial

42



Acta Medica Medianae 2023, Vol.62(1)

Prevalence of depressive...

problems than non-medical workers were. More-
over, the front-line medical staff in close contact
with infected patients were more likely to suffer
anxiety and depression than administrative staff
and the general public. However, there is a lack of
evidence in the literature regarding the mech-
anism of those risk factors on mental health prob-
lems among healthcare workers (4).

The new infectious disease, Covid-19, first
appeared on the territory of the Republic of Serbia
on March 6, 2020. Medical and non-medical staff
in the conditions of the COVID-19 did not have
much information, but health workers were
required to provide maximum physical engage-
ment and to learn daily about personal protection
equipment, its use, as well as to familiarize with
the method of treatment and care of patients with
COVID-19. In their daily work in COVID as well as
in non COVID zones, employees were in risk of
contracting infection with the new coronavirus
SARS-CoV-2 (COVID-19) and death. Increased
work engagement has certainly impaired the
health of employees , significantly changed the
organization of work and lifestyle, and the main
goal of this research is to determine some of the
consequences of these changes, such as the pre-
sence of symptoms of depression.

Material and methods

The research was conducted as a panel
longitudinal study (following two time periods in
2020 and 2021, March-May) in the period from
July 28, to September 24, 2022 and the popu-
lation of respondents was represented by all
employees of the Belgrade Institute of Neona-
tology. The criteria for inclusion of respondents in
the research were the following: adults (> 18
years), permanent employment in the mentioned
institution and voluntary consent to participate in
the study. Exclusion criteria: workers who were in
the process of resolving their work status or
obtaining a license, discontinuity in work for more
than a year, and persons who refused to part-
icipate. Before the start of the research, a meeting
was held where all respondents were informed in
detail about the purpose of the research and
consent was obtained for conducting the research
by the Ethics Committee of the Institute of Neo-
natology No: 2487/3 date 12.07.2021. The data
for this study were obtained by voluntary filling of
anonymous questionnaires by the respondents.

For the purpose of this research, a general
questionnaire was constructed and two more were
used: PHQ-9 and EQ VAS.

The general questionnaire contains 20
questions and was used to collect the basic socio-
descriptive data of the respondents (gender, age,
marital status, education level, length of service/
higher position in institution, shift work, satis-
faction with working conditions, number of hours
of sleep, illness from COVID-19).
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The PHQ-9 contains 9 questions to which re-
spondents answer by circling one of the provided
answers. The answer to each question out of 9
questions on a four-point Likert scale is scored 0 —
3 (not at all = 0, a few days = 1, more than half a
day = 2, almost every day = 3), the points are
also added depending on the height score, the
severity of depressive episode is assessed (0 — 4
no depressive symptoms, 5 — 9 subclinical form of
depression, 10 — 14 mild depressive episode, 15
— 19 moderately severe and > 20 indicates severe
depressive episode).

The EQ VAS scale is an instrument used for
self-assessment of health status. To help res-
pondents rate how good or bad their health is, we
drew a scale (which looks like a thermometer) on
which we marked the best imaginable state with
100 and the worst imaginable state with 0. We
asked respondents to show us on a scale how
good or bad their state of health was at the time
of the study by drawing a line from the black cube
that says “Your state of health today” to a point on
the scale that best describes how good or bad
their state of health is. The obtained values of the
EQ VAS scale in the respondents for the period
March-May in 2020 and 2021 were processed
using the analysis of variance for repeated mea-
surements.

Statistical analysis

Statistical analysis of data was done using
statistical package SPSS 20.0 for Windows. All
continuous variables are given as means % stan-
dard deviations (SD). Average values of con-
tinuous variables in the two tested groups were
compared by means of Student’s t-test and Chi-
square test was used to examine the differences
of categorical variables. Spearman's correlation
coefficient (p) was used for measurement of the
strength and direction of association between two
ranked variables. Assessment error less than 5%
(p < 0.05) was accepted as the threshold of
statistical significance.

Results

A total of 138 respondents (6 men and 132
women) participated in the study. Women were
more represented (95.6%) than men (4.4%) and
the difference was statistically significant. The
average age of all respondents was 40.10 + 11.4
years and ranged from 21 to 66 years, and the
most respondents were in the age group 20 - 39
77 (55.8%).

The highest percentage of employees were
married (66.0%), i.e. 91 of them, 27 (19.4%)
were single, five (3.6%) were divorced, two
(1.4%) were widows and 12 (8.6%) did not give
an answer. Ninety-one employees (66.0%) had a
university education, one (1%) completed three-
year high school, 12 (9%) completed four-year
high school, 15 (11%) had Bachelor’'s degree, 10
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(7%) had specialization, 5 (3%) had subspecialty
training, one (1%) had academic title and 3 (2%)
did not give any answer. The average length of
service for all employees was 15.2 years = 11.2
and ranged from 1 month to 42 years. The largest
number of respondents, 49 (35.5%), had a length
of service of less than ten years, followed by a
total of 45 employees (32.6%) with a length of
service of 10 to 19 years, and the least res-
pondents, only two (1.4%) were with 40 to 49
years of work experience. Only 17 (13.7%) res-
pondents held a managerial position.

Most respondents worked in shifts, 94
(68.1%). 46 respondents (33.4%) did not answer
about the length of the shift, and 91 (65.9%)
respondents worked from 6 to 12 hours, and one
(0.72%) stated that they worked 18 hours. The
average working time of the employees was 7.84
hours £ 5.64 and ranged from 0 to 18 hours. The
largest number of employees, 88 (63.7%), were
satisfied with the working conditions, while there
was the same number of employees — 25
(18.1%) who did not give a precise answer to this
question and were unsatisfied with the working
conditions (Table 1).

Tablel. Socio-descriptive characteristics of employees

Socio-descriptive characteristics N (%)
Gender Male 6 4.4

Female 132 95.6

20 — 39 77 55.8

Age 40 — 59 54 39.1
> 60 7 5.0

Married 91 65.5

Single 27 19.4

Marital status No answer 12 8.6
Divorced 5 3.6

Widow/widower 2 1.4

Three-year high school 1 1.0

Four-year high school 12 9.0

Bachelor 15 11.0

Education College — 91 66.0
Academic title 1 1.0

Specialization 10 7.0

Subspecialty 5 3.0

No answer 3 2.0

Medical doctor 21 15.3

Nurse/medical technician 111 80.4

Occupation Tech staff 3 2.3
Administrative workers 1 0.7

No answer 2 1.4

Higher position in Yes 17 13.7

company No 121 86.3

Working in shifts Yes 24 68.1

No 44 31.8

. . No answer 46 33.4

E:l:?;uon of working 6 - 12+ 91 65.9

> 12 1 0.72

Satisfaction with L?)S ig ?ZZ
working conditions -

Neither 25 18.1

< 6 hours 45 32.6

Hours of sleep 6 - 8 hours 92 66.7
> 8 hours 1 0.7

< 20 8 5.8

Length of vacation per > 20 4 2.9

year > 30 70 50.7

> 40 56 40.6

> 10 49 35.5

Years of employment 10 - 19 45 32.6
40 - 49 2 1.4

*Length of working time in hours
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Figure 1.

Distribution of employees according to the score in the PHQ-9 questionnaire in March,

April and May of 2020

2.90%

2.20%
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Figure 2. Distribution of employees according to the score in the PHQ-9 questionnaire in March,
April and May 2021

The average length of vacation was 35.90
days £ 7.42 and ranged from 0 to 49 days. The
largest number of employees, 92 (66.7%), slept 6
— 8 hours during 24 hours, and only one person
slept more than 8 hours. Twenty-one respondents
were infected with COVID-19. Fifteen point three
percent were doctors, 80.4% were nurses/tech-
nicians, 2.3% were members of technical staff,
0.7% were administrative workers and 1.4% did
not give an answer regarding their occupation.
Eighty-seven respondents (63.4%) were vacci-
nated against COVID-19.
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The average value of the score in the PHQ-9
questionnaire for all employees in 2020 was 5.54
+ 4.9. After analyzing the responses of employees
from the first three months of 2020, it was
determined that more than half of the employees,
77 (56.0%), had no depressive symptoms, that is,
they had a score in the interval (0 — 4 points), 30
employees had a score of 5 — 9 (21.3%), 22 em-
ployees (16.0%) had a score of 10 — 14, 7 em-
ployees (5.1%) had a score of 15 — 19 and two
employees (1.4%) had a score = 20 (Figure 1).

The average of the score in the PHQ-9 ques-
tionnaire for all employees in 2021 was 3.8 =+



Acta Medica Medianae 2023, Vol.62(1)

Prevalence of depressive...

5.12. Without depressive symptoms, there were
70.30% of employees with a score of 0 — 4, which
is significantly more (p < 0.01) than in 2020. In all
categories, from the mildest subclinical upper
score of 5 — 9 to the most severe =20, depressive
symptoms were almost 50% less prevalent among
employees in 2021 (Figure 2) than in 2020 (Figure
1).

The average PHQ-9 score in 2021 was 3.8 =
5.12 and the decrease in the average PHQ-9 score
compared to 2020 in health workers was sta-
tistically significant (p = 0.0036). Using Spear-
man's correlation, the average score of the EQ
VAS questionnaire and the length of the duration
of the COVID-19 pandemic of the employees was
determined to have a statistically significant
positive correlation of r = 0.185; n = 138; p =
0.001.

In the period of the first three months of
2020 and 2021, the number of employees without
symptoms of depression increased significantly.
No statistically significant positive correlation was
found between the average score of depression
symptoms in the PHQ-9 questionnaire and age,
length of service, length of working hours, shift
work, and length of rest.

The analysis of variance for repeated mea-
surements showed that during the test, there was
no statistically significant increase in EQ VAS
values, and only in May 2020, when the smallest
number of employees rated their health as the
best possible (score 100) that year (Table 2). An
increase in EQ VAS scores was recorded from April
2021 compared to 2020, the determined differ-
ence was not statistically significant.

Table 2. Average values of the EQ VAS scale
among employees in March, April and May
2020 and 2021

Average values EQ VAS
2020 2021 p
74.27 £ 24.80|74.50 £ 25.76]0.929
74.38 £ 24.71|76.11 + 25.63(0.562
77.40 £ 24.01|78.26 = 25.70(0.758

Period

March
April
May

Discussion

We applied a panel study in order to analyze
the quality of life of employees in a tertiary health-
care institution and the prevalence of depressive
symptoms in two different years. Using two
specific and one general questionnaire for data
collection, we determined that the average PHQ-9
score for all employees in 2021 was significantly
lower, and that two thirds of employees were
without symptoms of depression than in 2020.

Healthcare workers (HCWs) worldwide face
a high risk of developing mental health problems
during COVID-19, in particular frontline, and a
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large number of studies confirmed that (3, 4, 5),
whereas only a few studies were conducted re-
lated to this issue among the population of non-
frontline HCWs (5, 6, 7). Because of the above,
our study was conducted in a health facility where
work non-frontline HCWs, all with the aim of
contributing to a better understanding of the im-
pact and consequences of COVID-19 on the men-
tal health of the above mentioned population.

The socio-descriptive characteristics of the
respondents of our study indicate that there were
more women (95.6%). The average age of all
respondents was 40.10 + 11.4 years, and the
largest percentage of respondents 77 (55.8%) be-
longed to the age group of 20 — 39 years. Nine-
ty-one respondents (66%) were married and had
university education. Forty-nine respondents
(35.5%) had less than 10 years of work expe-
rience, and 94 respondents (68.1%) worked in
shifts. Health workers (doctors, nurses) made up
to 95.7% of respondents, 1.4% did not answer
and the other 3% of respondents were technical
and administrative workers. Eighty-seven res-
pondents (63.04%) were vaccinated against
COVID-19.

An administrative cross-sectional survey was
conducted by Osaka local government from May
27, to July 23, 2020. All 1269 HCWs (1060 non-
frontline, 209 frontline) from three hospitals in
Osaka participated in the survey. The majority of
the respondents (44%) were 30 — 49 years of
age, (75%) female, (7%) and (55%) physicians
and nurses and 610 (48%) had a career length >
10 years. Socio-descriptive characteristics of the
respondents in this study are similar to ours,
except for the length of work experience. The
majority of respondents in this study were without
depressive symptoms 1088 (86%), while 181
(14%) exhibited depressive symptoms (PHQ-9 >
10) (5). In our study, in 2021, 97 (70.30%) res-
pondents were without symptoms and 41 (29.7%)
had symptoms from subclinical to severe de-
pression form.

The cross-sectional study was conducted
between May 1, 2021 and August 31, 2021. Par-
ticipants were psychiatric HCWs working at the
Department of Psychological Medicine, University
Malaya Medical Centre (UMMC). This online survey
was completed by 177 (132 non-frontline, 41
frontline) HCWs. The mean age of the respondents
was 36.5 years old (SD = 8.1). Most respondents
were female, married, doctors, nurses and 5% of
respondents were administrative staff members.
More than four-fifths of the respondents received
their COVID-19 vaccination. These data cor-
respond to the results of our research. Depressive
symptoms (HADS > 8) were reported by 29
psychiatric HCWs (16.7%). Respondents who were
experiencing financial hardship were unvaccinated
and those who had a shorter duration of service in
the psychiatric department had a higher level of
depressive symptoms (6). In our research, no
connection was established between the socio-
descriptive characteristics respondents and the
increased level of depressive symptoms.
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A comparative cross-sectional study was
conducted in two government hospitals managing
COVID-19-related cases in Kelantan, Malaysia
from May to July 2020, in which 306 healthcare
providers (146 non-frontline, 160 frontline) par-
ticipated. The majority of the healthcare providers
were, like in our study, female 141 (88.1%), had
diploma education 134 (83.8%) and were married
133 (83.1). But unlike our respondents, they did
not work in shifts. The level of depressive
symptoms (HADS score > 8) was 27.5% for the
frontline healthcare providers and 37.7% for the
non-frontline healthcare providers. The mean
depressive symptoms score for the non-frontline
healthcare providers was 0.75 points higher than
that of frontline healthcare providers after
adjusting gender, duration of employment and
social support (7).

One of the first repeated multi country
analysis of the mental wellbeing of medical doctors
(n = 5,275) was conducted in Catalonia, Italy and
UK at two time points during the COVID-19
pandemic (June 2020 and Novembar/Decembar
2020) in order to understand the prevalence of
anxiety and depression, as well as associated risk
factors. Rate of depression were highest in Italy
(20.1%), second highest in Catalonia (17.4%) and
lowest in the UK (13.7%). Across all countries,
higher risk of anxiety and depression symptoms
were found among women, individuals below 60
years old, those felling vulnerable/exposed at
work, and those reporting normal/below-normal
health (8).

In a healthcare setting in Oman, a cross-
sectional study was conducted during COVID-19
pandemic, from April 8 to 17, 2020, in which a
mental health status of 1,139 healthcare workers
(574 frontline) and (565 non-frontline) was as-
sessed. Healthcare workers reported to have de-
pression (32.3%), anxiety (34.1%), stress and in-
somnia (23.8% and 18.5%). No significant dif-
ferences in depression status were found between
the frontline and non-frontline groups (9).

Between March 27 and March 31, 2020 in
Italy, during COVID-19 pandemic, a cross-sec-
tional study was conducted in healthcare workers
to assess mental health outcomes (PTSS, de-
pression, anxiety, insomnia, perceived stress).
Fifty-two point five seven percent of frontline and
27.35% of second-line HCWs were included in
study. Results are in line with previous reports
from China, confirming a substantial proportion of
mental health issues, particularly among young
women and frontline HCWs (10).

A scoping review regarding mental health-
care consequences for HCWs found that high
number of depression symptoms and anxiety was
present at HCWs. Further, there were differences
in symptoms by sex, age, and HCW role, with
female, younger-age, frontline workers, and non-
physician workers being affected more than other
subgroups (11).

In the period from July 25 to August 25,
2021, a survey was conducted among primary
care health workers from Sarajevo canton and
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other cantons of Bosnia and Herzegovina. The
results of this study confirmed the existence of
increased stress, anxiety, depression and fear
among HCWs. A great influence on the mental
health of employees was working with some of
colleagues who had had a more severe form of
COVID-19 (70%), and one of most significant
stressors that influenced HCWs mental health was
the death of a colleague during COVID-19
pandemic (24%) (12).

Survey conducted about characteristics of
work-related COVID-19 in Croatian HCWs (be-
tween May 1, 2020 and November 12, 2020) sug-
gest that this disease is most common in hospital
nurses, laboratory technicians and takes a mild
form (13).

During the COVID-19 outbreak in Serbia, a
study was conducted with the aim to assess the
impact of outbreak-related information and public
trust in the health system and preventive mea-
sures in 2020 on the levels of anxiety and
depression in education, army and healthcare
professionals. Among healthcare workers, average
level of anxiety and the frequency of perceiving
outbreak-related information available in public
media as disturbing were higher compared to the
group of army professionals. The lack of public
trust was associated with higher levels of de-
pression (14).

Between April 18, and May 24, 2020, an in-
ternational cross-sectional study was conducted in
41 countries, including China, UK and USA. Of all
participants (2,527), 1,343 (57.1%) were aged 26
to 40 years, 2,021 (80.0%) were female, 874
(34.6%) were doctors and 1,367 (54.1%) were
nurses. Factors associated with an increased like-
lihood of depressive symptoms were working in
the UK and the US, being female, being a nurse
and caring for a COVID-19 positive patient who
subsequently died (15).

As we can see, many studies reported de-
pression as one of the parameters of mental
health problems among healthcare providers dur-
ing the COVID-19 pandemic. The reported pooled
prevalence of depression among healthcare pro-
viders in 11 studies from China, West Bengal,
India and Singapore was 30.2% and 22.8% in 10
studies conducted in China and Singapore (7).

The reasons of significantly increased num-
ber of respondents without symptoms of depres-
sion in 2021 compared to 2020 in our study can
be various: purchase of personal protection and its
constant use, introduction of mandatory preven-
tive measures, new treatment protocols, vaccina-
tion etc.

Conclusion

According to the presented results, a sig-
nificantly smaller number of employees had symp-
toms of depression. Despite the duration of the
pandemic, there was a decrease in the average
prevalence of depressive symptoms among em-
ployees.
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Based on all of the above, we can conclude
that mental health problems in the form of de-
pressive symptoms are also present in the non-
frontline healthcare workers. In some studies, the
connection between the increased level of depres-
sive symptoms and certain socio-descriptive
characteristics of this population of respondents

was determined. In our opinion, the obtained re-
sults indicate the need for further detailed re-
search on the impact of COVID-19 on the mental
health of non-frontline healthcare workers and the
possible connection of the socio-descriptive char-
acteristics of respondents with more frequent oc-
currence of depressive symptoms.
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ZASTUPLIENOST DEPRESIVNIH SIMPTOMA KOD
ZAPOSLENIH U ZDRAVSTVENOJ USTANOVI
TERCIJARNOG TIPA U BEOGRADU TOKOM PANDEMIJE
VIRUSA COVID-19
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Marko Stojanovié
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Povecano radno angazZovanje tokom pandemije virusa COVID-19 sigurno je
narusilo zdravlje zaposlenih u zdravstvenim ustanovama. Cilj ovoga rada jeste da se
utvrde neke od posledica navedenih zdravstvenih promena. Sprovedena je panel
longitudalna studija (za dva vremeska perioda: 2020. i 2021. godinu od marta do maja
meseca) kod zaposlenih u Institutu za neonatologiju Beograd, primenom upitnika PHQ-9
za samoprocenu depresivnih simptoma, EQVAS za samoprocenu zdravstvenog stanja i
opstim upitnikom prikupljeni su socijalni podaci ispitanika, dati deskriptivho. Ukupna
vrednost skora PHQ-9 upitnika za sve zaposlene u 2020. godini iznosila je 5,54 + 4,9, au
2021. godini 3,8 + 5,12. Zastupljenije su bile Zene (95,6%), a 66,0% ispitanika bilo je u
braku i univerzitetskog obrazovanja. Acta Medica Medianae 2023,;62(1): 42-49.

Kljucne reci: COVID-19, zdravstveni radnici, simptomi depresije
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COMORBIDITY OF GUILLAIN-BARRE SYNDROME AND COVID-19
INFECTION: A CASE REPORT AND A REVIEW OF THE CURRENT
LITERATURE

Radomir Damjanovi¢'?, Aleksandar Stojanov*?, Ninoslava Simi¢>, Andrija Jovi¢'?,
Dejan Popovié'

Guillain-Barre syndrome is an immunologically mediated polyradiculoneuropathy
characterized by a monophasic course, with a clinical peak within 4 weeks of disease onset.
There have been several reports ofGuillain-Barré syndrome, related to COVID-19, days or
weeks after the onset of respiratory symptoms. In contrast to that, we describe a case of acute
sensorimotor demyelinating polyradiculoneuropathy, followed by COVID-19 infection. Our
patient was successfully treated with intravenous immunoglobulins while COVID-19 was treated
according to the latest clinical management protocol. In our case, neuropathy symptoms
showed aparainfectious profile rather than a post-infectious one, which is uncommon inGuillain-
Barré syndrome. Acta Medica Medianae 2023;62(1):50-55.

Key words: Guillain-Barré syndrome (GBS), Coronavirus disease 2019 (COVID-
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Background

The World Health Organization declared the
Coronavirus disease (COVID-19) pandemic on March
11, 2020, which is caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).
From then tonow, COVID-19 has aroused great
interest of the scientific public all around the world,
both due to the various presentations of the disease
itself and due to the growing number of data about
the connection of this respiratory infection with
various organ systems (1). Although the most
commonly described manifestations are mainly
within the respiratory and gastrointestinal systems,
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COVID-19 may be associated with various
neurological symptoms, such as headache, syncope,
anosmia and ageusia (2, 3). Severe neurological
diseases associated with COVID-19, including
stroke, encephalopathies, encephalitis and immune
neuropathies like Guillain-Barré syndrome (GBS)
have also been reported (4, 5).

GBS is an immunologically mediated
polyradiculoneuropathy characterized by a
monophasic course, with a clinical peak within 4
weeks of disease onset (6). There have been several
reports of GBS, related to COVID-19, days or weeks
after onset of respiratory symptoms (7). In contrast
to that, herein we present a patient with clinical
symptoms characteristic for GBS, followed by
COVID-19 infection.

Case presentation

A 36-year-old previously healthy man was
admitted to the Clinic for Neurology at the University
Clinical Center of NiS, Serbia, due to numbness of
limbs, followed by weakness of lower limbs. The
symptoms started while he was preparing for the
job earlier that day. After a while, the patient also
had weakness of his hands. On the admission,
neurological examination showed the mild proximal
weakness of upper and lower limbs, symmetrically
reduced deep tendon reflexes of all four limbs and
numbness of hands and foot. He had no comorbid
conditions. There was no history of known
respiratory or gastrointestinal infection, nor
vaccination against COVID-19. According to the
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protocol for admission of patients to our institution,
an antigenic test for SARS Cov-2 was performed,
which was negative. A standard set of biochemical
analyzes was performed and elevated values of AST,
ALT, and g-GT were marked off the findings. The
blood count was of no clinical significance (Table 1).
The next day, an MRI of the endocranium was
performed and it showed reductive changes of the
brain parenchyma as well as an MRI of the cervical
spine,which was normal. Electrophysiological studies
revealed acute sensorimotor demyelinating

polyradiculoneuropathy,  which, with albumin-
cytologic dissociation (cerebrospinal fluid proteins
0.63 g/L) found at the cerebrospinal fluid
examination, confirmed the diagnosis of GBS (Table
2).0n the fourth day after admission, the patient
had a fever (37.8°C) and cough, which indicated
general biochemical analyzes to be performed (CRP
15 mg/L, AST 50 U/L, ALT 176 U/L, g-GT 70 U/L),
as well as blood count (WBC 12.0 (10M9/L), NE
10.55 (10M9/L) (Table 1). X-ray of the chest
showed inflammatory changes in the lower parts of
the right and left lungs (Figure 1a).

Table 1. Oxygen saturation, haematological and biochemical parameters of our patient on admission,
ICU admission and control analyses two weeks after onset of symptoms (the tenth day of treatment at

the ICU).
On ICU Control Units and normal range
admissi | admissi | (10th day
on on at the
ICU)
Sp02 97% 90% 98%
WBC 8.7 15.8 18.6 Cells/L (4.0-9.0*1079)
Lymphocytes 2.03 1.86 0.78 Cells/L (1.0-4.0*1019)
Cells/L (120-
Platelets 846 604 604 380*1019)
Cells/L (4.30-
RBC 5.02 4.81 4.20 5.80*10712)
Hemoglobin 135 136 124 g/L (120-180)
Hematocrit 0.430 0.435 0.365 L/L (0.410-0.560)
CRP 8.9 138.2 31.8 mg/L (0.0-5.0)
GGT 55 78 164 U/L (0-55)
AST 35 42 135 U/L (10-37)
ALT 40 90 230 U/L (10-42)
Albumin 44 31 28 g/L (35-52)
D-dimer 230 704 560 ng/mL (<250)
51
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Table 2. Motor nerve conduction studies on upper and lower extremities

Nerve Distal latency CMAP amplitude (mV) Conduction Velocity

(ms) (m/s)

Median, L 6.40 3.8 35.50
Ulnar, L 5.70 5.8 44.60
Median, R 7.20 3.7 37.40
Ulnar, R 5.50 5.4 40.10
Peroneal, L 12.75 1.2° 26.90
Tibial, L Absent Absent Absent
Peroneal, R 11.50 1.3° 26.30
Tibial, R Absent Absent Absent

a—-temporal dispersion and conduction block
According to the indication of the mechanical respiratory  support  (Mechanical

Infectologist, a PCR test for SARS Cov-2 from a
nasopharyngeal swab was done and found positive.
The patient was transferred to the COVID-19
Department of the University ClinicalCenter in Nis,
where he was connected to oxygen support
(5L/min) due to oxygen saturation (SpO2)
valueof90%. Further, there was a worsening of his
neurologic symptoms reflected in examination
findings of flaccid, areflexicquadriparesis, speech and
swallowing difficulties.

The sixth day after
deterioration
of respiratory function due to bulbar weakness
occurred.

The patient was transferred to the Intensive
Care Unit (ICU), intubated and connected to

admission, further

ventilation—MV) with continuous analgesia with
midazolam and remifentanil. Meanwhile, he was
managed with five cycles of intravenous human
immunoglobulins (0.6 g/kg/day). The value of C-
reactive protein rose and blood count also worsened
in terms of leukocytosis and neutrophilia.

On the twelfth day after admission, MV
support (CPAP, FiO2 = 40%, Sp0O2 = 97%), with
continuous infusion of remifentanil was resumed. He
opened his eyes to the call and verbal contact was
also possible.

Two days after (the fourteenth day after
admission), the patient was disconnected from the
MV, extubated and connected to oxygen support of
10L/min (Sp02 = 97%).

Figure 1. X-ray of the chest on the fourth day (A) and four weeks after admission (B)

Radomir Damjanovic et al.
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On the twenty-first day after admission, the
patient was in good general condition, with SpO2 =
98% and no oxygen support. He became SARS Cov-
2 PCR negative, and the next day, he was
discharged with a suggested physical rehabilitation
program. Improvement of neurological findings was
identified—mild quadriparesis with generally reduced
muscle tendon reflexes and discrete bulbar
symptomatology. During his hospitalization at the
Covid-19 Department and Covid-19 Intensive Care
Unit, the patient was treated according to the latest

clinical management protocol for patients with
Covid-19 infection (oxygen support, antiviral
therapy, low molecular weight heparin,
corticosteroid, gastroprotective and vitamin

therapy). At the follow-up performed 30 days after
discharge, the presented neurological examination
showed difficulty with balance and coordination,
while walking was possible only with support or
mobility aid. Control chest X-ray four weeks after
admission shows partial radiographic resolution of
the lung opacities (Figure 1b).

Discussion and review of the literature

COVID-19 is caused by SARS-CoV-2, a single
stranded RNA beta coronavirus. Numerous
neurological manifestations have been associated
with  SARS-CoV-2 infection, such as acute
cerebrovascular diseases, seizures, meningitis,
encephalitis and skeletal muscle involvement (8,9).
A study conducted in the Chinese population
revealed that 36.4% of patients have some
neurological symptoms during COVID-19 infection
(10). There are case reports which describe GBS
after COVID-19 infection or after vaccination against
the SARS-CoV-2 virus (11 — 14). More accurately,
GBS has been reported in less than 0.5% of SARS-
CoV-2 infections (15). In this study, we reported a
patient with GBS in which neurological symptoms
(weakness, tingling and numbness of limbs, reduced
deep tendon reflexes...) preceded symptoms of
COVID-19 infection (fever, cough). Filosto et al.
associated Covid-19 with the development of both
postinfectious and parainfectious GBS (16). In our
case, neuropathy symptoms showed a
parainfectious profile rather than a postinfectious
one, which is uncommon in GBS. Also, our patient
does not have any history of an infection or
vaccination a few weeks before the onset of
symptoms. A review of the literature showed that
the time from onset of the COVID-19 symptoms to
the clinical GBS manifestations ranged between 3
and 28 days (in some patients, the onset of GBS
preceded by a few days the first manifestations of
COVID-19) (17). SARS-CoV-2 infection in its most
severe form includes three stages: early infection,
pneumonia and hyperinflammatory response (16).
According to Siddigi and Mehra, active viraemia
occurs in the first two stages (18). Since the
incubation period of SARS-CoV-2 is up to 14 days, it
is difficult to determine at what stage GBS occurs.
Searching through the literature, we found that
neuropathy symptoms preceding Covid-19 were a
rarity, although the parainfectous profile of GBS

Radomir Damjanovi¢ et al.
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associated with COVID-19 was described in some
papers (19, 20). Even in those papers in which
neuropathy  symptoms  preceding COVID-19
symptoms,favourable outcome of GBSwas a rarity.
A group of authors from the UK, interestingly, findno
epidemiological or phenotypic clues of SARS-CoV-2
being causative of GBS, although they donot entirely
rule out the possibility of that link (21). In addition,
they have found that the intubation was more
frequent in the Covid-19-related GBS, likely related
to respiratory involvement. Our case (intubation on
sixth day after admission), excellently depicts these
findings.The same authors showed no significant
homology of SARS-CoV-2 genetic or protein
structure and human protein structures, which
indicates that molecular mimicry is less likely. Mary
et al. noted that posttranslational modification in
viral capsid by the host cells could occur, which
implicates the generation of immunogenic surface
glicomolecules (22). We need more research to
examine precisely this causal relationship. A group
of authors from Canada described through a
systematic review patients with GBS and
concomitant Covid-19, following the Preferred
reporting items for systematic reviews and meta-
analysis statement (PRISMA) (23). They identified
1,450 records and 81 studies, and after applying
exclusion criteria, a total number of patients was 99
cases, after PCR or serologic testing. A high level of
diagnostic certainty for GBS (Brighton Criteria 1 or
2) fulfiled 77 patients. In those groups, the
sensorimotor variant was reported in 64 cases,
Miller-Fisher syndrome in 9, and other variants in
the remainder. Authors marked male predominance
(male to female ratio 2.5:1), which, according to
previously reported risk factors for severe Covid-19
outcome, including increased age and male gender,
could reflect the male predominance in this series of
patients. AIDP was the most frequent
electrophysiological profile in Covid-19-related GBS,
which also expresses data reported by Dotes etal.
(24). The treatment of GBS includes either IVIG or
plasma exchange, despite still unclear mechanisms
of their action (25). Although both treatment options
have shown to be equally effective, a stronger effect
could be obtained if treatment is administered within
two weeks after disease onset (26—28).

Conclusion

Covid-19 is a multisystem disease that causes
not only respiratory symptoms but also the
neurologic ones. The concurrence of COVID-19 with
GBS can increase the likelihood of neuromuscular
respiratory failure, autonomic dysfunction, and other
life-threatening symptoms. Given the growing
number of reported cases of COVID-19-related GBS
and its association with a severe disease course, it is
important to emphasise the significance of early
diagnosis and treatment of GBS in COVID-19
patients. In addition, no less effort should be made
to elucidate the causal mechanism between the two
diseases.
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GBS je imunoloski posredovana poliradikuloneuropatija koju karakteriSe monofazni tok, a
klinicki pik dostize unutar Cetiri nedelje od pocetka bolesti. Do sada je opisano nekoliko
sluCajeva GBS-a povezanog sa infekcijom izazvanom virusom COVID-19, nekoliko dana ili
nedelja nakon pocetka respiratornih tegoba. Za razliku od toga, mi opisujemo slucaj akutne
senzomotorne poliradikuloneuropatije, koja je pracena infekcijom izazvanom virusom COVID-
19. Na$ bolesnik uspesno je lecen intravenskim imunoglobulinima, dok je COVID-19 tretiran
prema poslednjem klinickom protokolu za leenje bolesti izazvane ovim virusom. U ovom
prikazu simptomi neuropatije imaju parainfektivni, a ne postinfektivni karakter, Sto je
neuobicajeno za GBS. Acta Medica Medianae 2023;62(1): 50-55.
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PHARMACOKINETICS IN CHILDREN
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Fentanyl is commonly used in a hospital setting for achieving sedation and analgesia in
children. The aim of this review was to clarify the pharmacokinetic aspects of the intravenous
fentanyl use in children.

In general, drug pharmacokinetics is altered in children at all levels, but there is a
significant variability between children of different age, as well. After intravenous drug
administration, the difficulties related to oral route and gastrointestinal absorption are avoided.
Changes in drug distribution, metabolism and elimination are due to differences in the volume
of extracellular and total body water compartments, organ perfusion, acid-base balance,
membrane permeability and cardiac, liver and kidney function. Nevertheless, the greatest
impact is attributed to the body size.

Children are the most vulnerable population. Therefore, it is of extreme importance to
dose fentanyl safely, but efficiently as well. Common weight-based dosing strategy may not
always be the optimal, due to numerous covariates of the fentanyl pharmacokinetics. In a
certain clinical setting, beside hidden factors such as genetics, age and gestational age, obesity
and potential drug interactions are the first to be taken into account. Acta Medica Medianae

2023;62(1):56-61.
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Introduction

The importance of pain management lies in
the fact that it is one of the most common acute
symptoms and, therefore, one of the most common
complaints. Primarily, it protects the organism from
further damage, but this cannot be related to all
types of pain. On the other hand, irrespectively on
the type of pain, it affects the patient’s quality of life.
Managing pain in children is of the same importance,
even though, historically, it was thought that the
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nervous system in neonates was not developed
enough to sense pain. When the opiophobia is added
into concern, for long, opioid analgesics were
avoided in the pediatric population.

Nociceptive circuits are not like other sensory
networks, dependant on external stimulation, so
infants born even before 35 weeks of gestation have
nervous system functional enough to sense pain
stimuli (1). Nevertheless, it undergoes postnatal
maturation, both peripherally and centrally.
Therefore, its functionality greatly depends on the

child’s age. These changes also involve the
endogenous opioid system. In adults, pain
perception becomes modulated by mu-opioid

receptors (MOR) activation, unlike in the younger
age, so this type of signaling is stronger in children.
Opioidergic  stimulation, by endogenous or
exogenous MOR agonists, has an important role in
neuronal migration, differentiation and maturation
(2). It is supposed that this process includes the
development of supraspinal control over the spinal
activity. The reaction of neonates to pain greatly
differs form the one in the adults, and is described
as either exaggerated or inappropriate, due to high
activity of excitatory and low activity of the inhibitory
neurons in the dorsal horns. The MOR is expressed
in neonates both superficially and in deeper laminas
of the dorsal horns. The later ones disappear with
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age. These differences cause the age-dependent
variability in sensitivity and selectivity of the opioid
pharmacological actions (3, 4). Increased sensitivity
may be explained by the expression of MOR in both
A and C-fibres nociceptors, while they are, with age,
confined to solely C-fibres (5).

Fentanyl is commonly used in a hospital
setting for achieving sedation and analgesia in
children. There is a wide range of fentanyl
formulations, including parenteral, transmucosal and
transdermal  preparations. In the pediatric
population, especially in the intensive care units, the
preferred route of administration is parenteral (6).
Therefore, the aim of this review is to clarify the
pharmacokinetic aspects of the intravenous fentanyl
use in children.

Fentanyl pharmacokinetics

As a relatively new opioid analgesic,
introduced in 1963, the main difference from the
previously used opioids was its lipophilicity. Greater
lipophilicity provided faster absorption and greater
distribution into brain tissue, leading to quicker and
stronger effects, more than 100 times greater in
comparison to morphine. It is primarily a MOR
agonist, while it has lower affinity for kappa- and
delta-opioid receptors. The half-life of the
distribution into the central nervous systemis 5 — 6
min, predominantly via passive diffusion enabled by
its physical characteristics, but also by active
transport. Primary distribution involves highly
vascularized tissues, while during redistribution it
may accumulate in muscle and adipose tissue,
causing long elimination half-life (estimated at 3 —
8h). As a consequence of these pharmacokinetic
properties, its pharmacological effects depend on the
way of administration, bolus injection or continuous
infusion (6, 7). Prolonged continuous infusion of
fentanyl increases the context-sensitive half-time
(8). Only 20% of fentanyl dose is available to
distribution into tissues, due to high affinity for
binding to plasma proteins. It is metabolized in liver
by CYP3A4/5, therefore the inducers/inhibitors of
this izoenzyme may affect the drug concentrations.
Fentanyl metabolites are mostly excreted renally (6,
7).

Factors influencing fentanyl pharmacokinetics
in children

In general, drug pharmacokinetics is altered
in children at all levels, but there is a significant
variability between children of different age, as well.
After intravenous drug administration, the difficulties
related to oral route and gastrointestinal absorption
are avoided. Changes in drug distribution,
metabolism and elimination are due to differences in
the volume of extracellular and total body water
compartments, organ perfusion, acid-base balance,
membrane permeability and cardiac, liver and
kidney function (9). Nevertheless, the greatest
impact is attributed to the body size (10). The
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importance of elucidating factors affecting fentanyl
pharmacokinetics in children lies in its relatively
narrow therapeutic window. Concentrations inducing
mild analgesia are estimated at 0.6 ng/ml, while
1.2-3 ng/ml concentrations are associated with
substantial analgesia (11).

Both the volume of distribution (Vd) and
fentanyl clearance decrease with age. Previous
studies reported a wide range of Vd and clearance
values in different age group. They are not all
comparable due to different clinical settings and
ways of drug administration, but their values
gradually decreased with age in all the studies (12 —
18). The volume of distribution decreases form
around 6 I/kg in neonates and infants to 2 - 4 I/kg in
children above the age of 12. The clearance of
fentanyl approaches the adult level after the age of
13 (12). Age-dependency is explained by higher
metabolic elimination (larger liver volume and more
intense blood flow through liver), but also by age-
related differences in liver enzymes activity and
fentanyl binding to proteins (8, 12). In preterm
neonates, Vd was found to be higher than in at-term
neonates, which is attributed to differences in body
water/fat ratio and albuminemia (8). Clearance is
lower in preterm neonates, increasing gradually
after birth until it stabilizes after 10 — 15 days,
emphasizing the importance of gestational age for
the maturation of enzymatic activity (19).

Fentanyl is a highly lipophilic drug. Due to its
distribution into adipose tissue, weight based dosing
may be problematic and cause overdosage. Obesity
is associated with higher Vd and lower weight-
normalized clearance of fentanyl, but higher overall
clearance. With similar weight-adjusted doses,
higher concentrations were achieved in obese, but it
took longer time to achieve steady state due to
longer drug half-life. The differences between obese
and non-obese are more prominent in older
children. In these cases, the dosing strategy,
without weight adjustments, resulted in similar
steady state concentrations, but still with prolonged
time to achieve maximum in the obese. The
clearance increase is less than proportional to the
body weight, due to non-weight-dependent
clearance mechanisms (protein binding, intrinsic
clearance). For lipophilic drugs such as fentanyl,
some have proposed to use total body weight for
loading doses and ideal body weight for
maintenance doses. Therefore, the obese children
would need lower doses adjusted for weight (12,
20). The same weight-based fentanyl dosing may
not be optimal for each age—in an twice older infant
with the same weight, equal dosing would lead to
more than twice lower fentanyl concentration (10).

In adults, factors affecting liver function were

confirmed to impact achieved fentanyl
concentrations since CYP3A4/5 mediated
metabolism is the primary route of fentanyl
elimination (18). In children, this has not be

confirmed due to low number of cases, but there
were individual case reports or small studies
describing the potential impact (8). It is assumed
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that half of the adult’s level of enzyme activity is
reached at the age of 6-12 months (10). Increased
intraabdominal pressure, present after abdominal
surgery, decreases liver perfusion, and, therefore,
diminishes drug clearance. Known CYP3A4
inhibitors, such as azole antifungal drugs, may
increase fentanyl levels and risk of toxicity (18). The
interactions confirmed in children leading to
increased fentanyl metabolism include CYP3A4/5
inducers fosphenytoin and phenobarbital, often used
in critically ill children (11). Genetic factors are
described as a cause of interindividual variability in
fentanyl metabolism, in children as well.
Intermediate and poor metabolism, in carriers of
CYP3A5*3 and CYP3A5*6 alleles (heterozygous and
homozygous, respectively), were associated with
significant decrease in fentanyl clearance (21). Other
possible SNPs, confirmed in adult patients, include
CYP2D6*9, CYP2D6*29 and CYP3A4*1B (22).
Decreased fentanyl metabolism and increased
availability may also be present in patients with
decreased liver function, the state characterized by
hypoalbuminemia, as well.

The relevance of albuminemia is questionable.
Even though fentanyl has high affinity for albumin,
not many studies have confirmed the influence of
hypoalbuminemia, such as in burn patients. In
children, neither liver nor renal failure were
associated with changes in fentanyl
pharmacokinetics (8).

Genetic and ontogenetic factors have strong
impact on fentanyl pharmacokinetics, as previously
described CYP3A4 polymorphisms. Fentanyl is a
substrate of P-glycoprotein. This efflux transporter is
involved in limiting the distribution of morphine and
other opioids, besides fentanyl, to brain (9). The
efflux via P-glycoprotein expressed at blood-brain
barrier is lower in newborns leading to higher drug
concentrations in the brain tissue and an increased
sensitivity to opioids. This may last for 3 — 6
months, when the density of P-glycoprotein
increases to the adult level (2, 23). Genetic
variability of ABCB1 gens (rs1045642 AA genotype)
was associated with lower fentanyl dose needed,
due to low activity of the transporter (24).

Critically ill children

Pharmacokinetic analysis in critically ill
children on mechanical ventilation has shown age-
dependant variability in Vd, clearance and
elimination half-life, similar to the other studies, but
with greater interindividual variability (16). There is
still a large percentage of unexplained variability in
pharmacokinetic factors. In adult critically ill
patients, the highest influence was in the following
factors: liver disease, congestive heart failure and
weight (11). The rate of fentanyl liver extraction has
not been studied. On the other hand, commonly
used drugs in critically ill children, such as
anticonvulsive drugs phenobarbital, phenytoin, and
its prodrug fosphenytoin, induce fentanyl
metabolism in the liver, by inducing the transcription
of CYP3A4/5 genes. The effect of co-administration
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of these drugs and metabolism induction is the most
prominent after the end of fentanyl infusion,
decreasing the half-life up to 30% and accelerating
the drug clearance from the central nervous system.
These facts imply the need of higher doses or
infusion rates in patients administered CYP3A4/5
inducers, but extremely cautiously because of the
high  interindividual variability in  fentanyl
pharmacokinetics. At some instances, the
achievement of lower steady-state concentrations
may be even beneficial, when only moderate
analgesia is needed, because of the lower risk of
depressant adverse effects. On the contrary,
depressant fentanyl effect is desirable in patients
with severe lung disease or ventilator asynchrony, if
used to facilitate mechanical ventilation (11). We
can assume numerous other factors that may affect
fentanyl pharmacokinetics in these circumstances,
but up today, there are no valid evidence. They
might include other inducers and inhibitors of
CYP3A4/5 enzyme, other drug interactions involving
drug transporters and plasma proteins,
pharmacogenomics, vasopressor use, hepatic
disease and intraabdominal pressure (11).

During cardiovascular procedures involving
extracorporeal circulation, numerous factors change
the pharmacokinetics of intravenous fentanyl.
Hemodilution increases Vd, affects protein binding
and increases elimination half-life. Liver function,
both enzyme activity and perfusion, is decreased
due to hypothermia and changes in Vd (25).
Fentanyl may also be sequestrated in lungs.
Besides, drug molecules may bind to extracorporeal
circuit components diminishing fentanyl availability,
even up to 60 — 90% (8, 26, 27). It is supposed
that the membrane oxygenator is the primary point
of the drug binding, while the siliconized tubes have
lesser importance. The proportion of the drug
sequestered is a lot higher in children, compared to
only 10% in the adults, due to higher circulation rate
(26).

Drug pharmacokinetics changes greatly in
patients with burns. There is a substantial increase
in the volume of intra and extracellular fluid due to
increased capillary permeability, but because of the
fluid administration as well. Consequently, interstitial
edema occurs, and the drug abundantly diffuses into
the extracellular compartment, especially in the
burned area (28). Within hours after the injury, the
volume of the interstitial fluid is doubled. This
increase lasts for 36 — 48h until the unburnt tissues
have been affected by proinflammatory mediators.
Systemic consequences of the burn injury are seen
in all patients with more than 25% of body surface
affected (29). One week after the burn injury, and
during the following month, fentanyl Vd is increased
with lower plasma concentrations achieved, which is
partially influenced by the increased clearance and
increased cardiac output (22, 28). The
hypermetabolic state in burn patients is associated
with decreased systemic vascular resistance,
increased cardiac output, and therefore, the
increased blood flow through the elimination organs
and increased clearance by almost 50%. On the
other hand, liver function is often impaired after



Acta Medica Medianae 2023, Vol.62(1)

Influence of patient-related factors...

major burns (28). This may explain smaller impact
of fentanyl clearance on its plasma concentration.
Decreased albuminemia in this second phase leads
to an increase in free drug concentrations enabling it
to be easily distributed and eliminated (29). This
clinical situation increases  the risk  of
pharmacokinetic interactions with fentanyl, since
there is a great need for the antimicrobial treatment,
especially with drugs that are expected to induce or
inhibit fentanyl metabolism. All these
pharmacokinetic changes have not been confirmed
in pediatric population with burn injuries, but
previous studies have shown great variability in the
pharmacokinetic parameters. The impact of all the
proposed factors is yet to be determined (18).

Conclusion

Children are the most vulnerable population.
Therefore, it is of extreme importance to dose
fentanyl safely, but efficiently as well.

Due to the ethical problems, as well as to the
great intragroup variability, previous studies are not

consistent in estimating
parameters, as well as
significance of the factors influencing fentanyl
pharmacokinetics. Common weight-based dosing
strategy may not always be the optimal, due to
numerous covariates of the fentanyl
pharmacokinetics. In a certain clinical setting, beside
hidden factors such as genetics, age and gestational
age, obesity and potential drug interactions are the
first to be taken into account.

the pharmacokinetic
in determining the

Acknowledgement

The work resulted from a project led by Prof.
Dr. Goran Marjanovi¢, approved by the Ethics
Committee, entitled: "The influence of
immunomodulatory and pharmacokinetic properties
of fentanyl and alfentanil on the variability of the
therapeutic response in the postoperative period in
pediatric patients".

References

1. Verriotis M, Chang P, Fitzgerald M, Fabrizi L. The
development of the nociceptive brain. Neuroscience
2016;338:207-19. [CrossRef][PubMed]

2. van den Hoogen NJ, de Kort AR, Allegaert KM,
Joosten EA, Simons SHP, Tibboel D, et al.
Developmental neurobiology as a guide for
pharmacological management of pain in neonates.
Seminars in Fetal and Neonatal Medicine
2019;24(4):101012. [CrossRef][PubMed]

3. Kwok CHT, Devonshire IM, Bennett AJ, Hathway GJ.

Postnatal maturation of endogenous opioid systems

within the periaqueductal grey and spinal dorsal

horn of the rat. PAIN 2014;155(1):168-78.

[CrossRef][PubMed]

Brewer CL, Baccei ML. The development of pain

circuits and unique effects of neonatal injury. J

Neural Transm 2020;127:467-79.

[CrossRef][PubMed]

5. Fitzgerald M. The development of nociceptive

circuits. Nature Reviews 2005;6:507-20.
[CrossRef][PubMed]

6. Schug SA, Ting S. Fentanyl Formulations in the
Management of Pain: An Update. Drugs

2017;77(7):747-763. [CrossRef][PubMed]

7. Choi L, Ferrell BA, Vasilevskis EE, Pandharipande
PP, Heltsley R, Ely EW, et al. Population
Pharmacokinetics of Fentanyl in the Critically IIl.
Crit Care Med 2016;44(1):64-72.
[CrossRef][PubMed]

Jelena Lili¢ et al.

59

8. Ziesenitz VC, Vaughns ID, Koch G, Mikus G, van
den Anker JN. Pharmacokinetics of Fentanyl and Its
Derivatives in Children: A Comprehensive Review.
Clin Pharmacokinet 2018;57(2):125-149.
[CrossRef][PubMed]

. Thigpen JC, Odle BL, Harirforoosh S. Opioids: A
Review of Pharmacokinetics and Pharmacodynamics
in Neonates, Infants, and Children. Eur J Drug
Metab Pharmacokinet 2019;44(5):591-609.
[CrossRef][PubMed]

Lim SY, Miller JL, Henry E, Heltsley R, Woo S,
Johnson PN. Analysis of fentanyl pharmacokinetics,
and its sedative effects and tolerance in critically ill
children. Pharmacotherapy = 2021;41:359-369.
[CrossRef][PubMed]

Hagos FT, Horvat CM, Au AK, Conley Y, Li L,
Poloyac S, et al. Factors Contributing to Fentanyl
Pharmacokinetic Variability Among Diagnostically
Diverse Critically Il Children. Clin Pharmacokinet
2019;58:1567-76. [CrossRef][PubMed]

Lim SY, Woo S, Miller JL, Skrepnek GH, Henry ED,
Johnson PN. Prediction and Comparison of Fentanyl
Infusion Pharmacokinetics in Obese and Nonobese
Children. Pediatr Crit Care Med 2019;20(12):e556-
e564. [CrossRef][PubMed]

Johnson KL, Erickson JP, Holley FO, Scott JC.
Fentanyl pharmacokinetics in the pediatric
population. Anesthesiology 1984; 61:1. [CrossRef]

10.

11.

12.

13.


https://doi.org/10.1016/j.neuroscience.2016.07.026
https://pubmed.ncbi.nlm.nih.gov/27457037/
https://doi.org/10.1016/j.siny.2019.05.004
https://pubmed.ncbi.nlm.nih.gov/31221544/
https://doi.org/10.1016/j.pain.2013.09.022
https://pubmed.ncbi.nlm.nih.gov/24076162/
https://doi.org/10.1007/s00702-019-02059-z
https://pubmed.ncbi.nlm.nih.gov/31399790/
https://doi.org/10.1038/nrn1701
https://pubmed.ncbi.nlm.nih.gov/15995722/
https://doi.org/10.1007/s40265-017-0727-z
https://pubmed.ncbi.nlm.nih.gov/28337672/
https://doi.org/10.1097/CCM.0000000000001347
https://pubmed.ncbi.nlm.nih.gov/26491862/
https://doi.org/10.1007/s40262-017-0569-6
https://pubmed.ncbi.nlm.nih.gov/28688027/
https://doi.org/10.1007/s13318-019-00552-0
https://pubmed.ncbi.nlm.nih.gov/31006834/
https://doi.org/10.1002/phar.2515
https://pubmed.ncbi.nlm.nih.gov/33604895/
https://doi.org/10.1007/s40262-019-00773-1
https://pubmed.ncbi.nlm.nih.gov/31168770/
https://doi.org/10.1097/PCC.0000000000002125
https://pubmed.ncbi.nlm.nih.gov/31568259/
https://doi.org/10.1097/00000542-198409001-00441

Acta Medica Medianae 2023, Vol.62(1)

Influence of patient-related factors...

14.

15.

16.

17.

18.

19.

20.

21.

22.

Singleton MA, Rosen 11, Fisher DM.
Pharmacokinetics of fentanyl for infants and adults.
Anesthesiology 1984;61:A440. [CrossRef]

Vaughns 1D, Ziesenitz VC, Williams EF, Mushtaq A,
Bachmann R, Skopp G, et al. Use of fentanyl in
adolescents  with  clinically = severe obesity
undergoing bariatric surgery: A pilot study. Paediatr
Drugs 2017;19:251-257. [CrossRef][PubMed]

Katz R, Kelly HW. Pharmacokinetics of continuous
infusions of fentanyl in critically ill children. Crit
Care Med 1993;21:995-1000. [CrossRef][PubMed]
Clotz MA, Nahata MC, Jones PR, Anglin DL.
Variability of fentanyl clearance in pediatric patients
undergoing sedation. J Appl Ther Res 1998;2:59-
61.

Grimsrud KN, Lima KM, Tran NK, Palmieri TL.
Characterizing Fentanyl Variability Using Population
Pharmacokinetics in Pediatric Burn Patients, Journal
of Burn Care & Research 2020;41(1):8-14.
[CrossRef][PubMed]

Voller S, Flint RB, Andriessen P, Allegaert K,
Zimmermann LJ, Liem KD, et al. Rapidly maturing
fentanyl clearance in preterm neonates. Archives of
Disease in Childhood-Fetal and Neonatal Edition
2019;104(6):F598-F603. [CrossRef][PubMed]
Maharaj AR, Wu H, Zimmerman KO, Speicher DG,
Sullivan JE, Watt K, et al. Dosing of Continuous
Fentanyl Infusions in Obese Children: A Population
Pharmacokinetic Analysis. J Clin  Pharmacol
2020;60(5):636-47. [CrossRef][PubMed]

Williams ML, Kannankeril PJ, Breeyear JH, Edwards
TL, Van Driest SL, Choi L. Effect of CYP3A5 and
CYP3A4 Genetic Variants on Fentanyl
Pharmacokinetics in a Pediatric Population. Clin
Pharmacol Ther 2022;111(4):896-908.
[CrossRef][PubMed]

Stapelberg F. Challenges in anaesthesia and pain
management for burn injuries. Anaesthesia and
Intensive Care 2020;48(2):101-13.
[CrossRef][PubMed]

Jelena Lili¢ et al.

60

23.

24.

25.

26.

27.

28.

29.

Lam J, Baello S, Igbal M, Kelly LE, Shannon PT,
Chitayat D, et al. The ontogeny of P-glycoprotein in
the developing human blood-brain barrier:
implication for opioid toxicity in neonates. Pediatr
Res 2015;78:417-421. [CrossRef][PubMed]

Tang C, Poloyac SM. A Modeling-Based Approach to
Estimate Fentanyl Pharmacokinetics in Obese
Critically Il Children*. Pediatric Critical Care
Medicine 2019;20(12):1208-1209.
[CrossRef][PubMed]

Van Driest SL, Marshall MD, Hachey B, Beck C,
Crum K, Owen J, et al. Pragmatic pharmacology:
population pharmacokinetic analysis of fentanyl
using remnant samples from children after cardiac
surgery. Br J Clin Pharmacol 2016;81(6):1165-74.
[CrossRef][PubMed]

Koren G, Crean P, Klein ], Goresky G, Villamater J,
MacLeod SM. Sequestration of fentanyl by the
cardiopulmonary bypass (CPBP). European Journal

of Clinical Pharmacology 1984;27(1):51-56.
[CrossRef][PubMed]
Heith CS, Hansen LA, Bakken RM, Ritter SL, Long

BR, Hume JR, et al. Effects of an Ex Vivo Pediatric
Extracorporeal Membrane Oxygenation Circuit on
the Sequestration of Mycophenolate Mofetil,
Tacrolimus, Hydromorphone, and Fentanyl. ]
Pediatr Pharmacol Ther 2019;24(4):290-295.
[CrossRef][PubMed]

Han T, Harmatz JS, Greenblatt DJ, Martyn JAJ.
Fentanyl Clearance and Volume of Distribution Are
Increased in Patients With Major Burns. The Journal

of Clinical Pharmacology 2007;47(6):674-80.
[CrossRef][PubMed]
Blanchet B, Jullien V, Vinsonneau C, Tod M.

Influence of Burns on Pharmacokinetics and
Pharmacodynamics of Drugs Used in the Care of
Burn Patients. Clinical Pharmacokinetics
2008;47(10):635-54. [CrossRef][PubMed]



https://doi.org/10.1097/00000542-198409001-00440
https://doi.org/10.1007/s40272-017-0216-6
https://pubmed.ncbi.nlm.nih.gov/28238111/
https://doi.org/10.1097/00003246-199307000-00012
https://pubmed.ncbi.nlm.nih.gov/8319480/
https://doi.org/10.1093/jbcr/irz144
https://pubmed.ncbi.nlm.nih.gov/31538188/
https://doi.org/10.1136/archdischild-2018-315920
https://pubmed.ncbi.nlm.nih.gov/31498775/
https://doi.org/10.1002/jcph.1562
https://pubmed.ncbi.nlm.nih.gov/31814149/
https://doi.org/10.1002/cpt.2506
https://pubmed.ncbi.nlm.nih.gov/34877660/
https://doi.org/10.1177/0310057X20914908
https://pubmed.ncbi.nlm.nih.gov/32370613/
https://doi.org/10.1038/pr.2015.119
https://pubmed.ncbi.nlm.nih.gov/26086643/
https://doi.org/10.1097/PCC.0000000000002163
https://pubmed.ncbi.nlm.nih.gov/31804447/
https://doi.org/10.1111/bcp.12903
https://pubmed.ncbi.nlm.nih.gov/26861166/
https://doi.org/10.1007/BF02395206
https://pubmed.ncbi.nlm.nih.gov/6489427/
https://doi.org/10.5863/1551-6776-24.4.290
https://pubmed.ncbi.nlm.nih.gov/31337991/
https://doi.org/10.1177/0091270007299756
https://pubmed.ncbi.nlm.nih.gov/17428913/
https://doi.org/10.2165/00003088-200847100-00002
https://pubmed.ncbi.nlm.nih.gov/18783295/

Acta Medica Medianae 2023, Vol.62(1) Influence of patient-related factors...

Pregledni rad UDC: 615.212.015:616-053.2
doi: 10.5633/amm.2023.0108
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Fentanil se obi¢no koristi intrahospitalno za postizanje sedacije i analgezije kod dece.
Cilj ovog pregleda jeste razjasnjenje farmakokineticke aspekte intravenske upotrebe fentanila
kod dece.

Generalnq farmakokinetika leka je promenjena kod dece na svim nivoiprai postoji
znacajna varijabilnost i izmedu dece razli¢itog uzrasta Nakon intravenske primene lekg
izbegavaju se poteskocCe u v ezi sa oralnim unosom i gastrointestinalnom apsorpcijom.
Promene u distribuciji leka, metabolizmu i eliminaciji posledica su razlika u zapremini
ekstracelularnog i ukupnog telesnog vodenog odeljka, perfuziji organa, acido-baznoj
ravnotezi, permeabilnosti membrane i funkciji srca, jetre i bubrega. Ipak, najvedi uticaj
pripisuje se veli¢ini tela.

Deca su najugrozenija populacija, pa je zbog toga od izuzetnog znacaja da se fentanil
dozira bezbedno, ali i efikasno. Uobicajena strategija doziranja zasnovana na tezini mozda nije
uvek optimalna, zbog brojnih kovarijata farmakokinetike fentanila. U odredenom klinickom
okruzenju, pored skrivenih faktora, kao Sto su genetika, starost i gestacijsko doba, gojaznost i
potencijalne interakcije sa lekovima, prvo se uzimaju u obzir. Acta Medica Medianae
2023,;62(1): 56-61.

Kljucne reci: fentanil, farmakokinetika, deca
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DYSPLASTIC RECTAL POLYP (LOW GRADE)
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Aleksandar Jakovljevié 2, Nikola Miljkovié 2, Milica Milentijevié¢ *2

Villous adenoma is a non-cancerous growth in the colon. It develops from the cells
that cover the inner surface of the large intestine. These adenomas can develop anywhere
along the colon, from the cecum to the rectum. All villous adenomas are associated with
an increased risk of developing colon cancer called adenocarcinoma over time. Polyps can
be sessile or pedunculated and vary in size. The incidence of polyps ranges from 7—50%;
a higher incidence refers to very small polyps (which are usually hyperplastic or
adenomas) and are found as an incidental finding at autopsy.

A 72-year-old female patient K. D. presented because of bleeding during
defecation and a change of the size of an apple that used to "fall out" from the anus during
defecation. She reported to have experienced this change for more than a year and the
bleeding from it in the last few weeks. She used suppositories, but there were no changes
in the local findings. Further, she performed a colonoscopy, where a pale pink mucosa was
seen, with normal findings, except for 3—4 cm, where there was a cauliflower-like change

on the stalk, partially covered with fibrin deposits, hyperemic.

According to the data, the combined risk of dysplasia/malignancy is about 83%
with a 50% risk of dysplasia and overt malignancy in 33% of cases of giant rectal villous
adenomas larger than 8 cm. Acta Medica Medianae 2023;62(1):62-65.

Key words: tubulovillous adenoma, lifestyle, bleeding, cancer
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Introduction

By intestinal polyp we mean any tissue
change that grows from the wall of the intestine
and spreads into the lumen. Most polyps do not
cause any symptoms except for mild bleeding
which is usually hidden. Malignant transformation
is the most worrisome; most cancers grow from
previously benign adenomatous polyps. The
diagnosis is made by endoscopy.

Polyps can be sessile or pedunculated and
vary in size. The incidence of polyps ranges from
7% to 50%; a higher incidence refers to very
small polyps (which are usually hyperplastic or
adenomas) and are found as an incidental finding
at autopsy. The rectum and sigmoid colon are the
most common localization of polyps and they are
often multiple. The frequency decreases towards
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the cecum. Multiple polyps can occur as part of
familial adenomatous polyposis. About 25% of
colon cancer patients also have adenomatous
polyps.

Adenomatous (neoplastic) polyps are
histologically classified into tubular adenomas,
tubulovillous adenomas (viloglandular polyps) or
villous adenomas. The possibility of malignant
transformation in an adenomatous polyp at the
time of diagnosis depends on the size, histological
type and degree of dysplasia; the risk of
malignant transformation of a tubular adenoma
with a diameter of 1.5 cm is 2%, compared to a
35% risk of a villous adenoma with a diameter of
3 cm.

Non-adenomatous (non-neoplastic)
polyps include hyperplastic polyps, hamartomas,
juvenile polyps, pseudopolyps, lipomas, and other
rare tumors. Peutz-Jeghers syndrome is an

autosomal dominant disorder with multiple
hamartomatous polyps in the stomach, small
intestine, and colon. Symptoms are dark

pigmentation of the skin and mucous membranes,
especially in the area of the lips and gums.
Juvenile polyps occur in childhood. Treatment is
only necessary in case of uncontrolled bleeding or
intussusception. Inflamed polyps and
pseudopolyps occur in chronic ulcerative colitis
and Crohn's disease of the colon. Multiple juvenile
polyps (but not sporadic) carry an increased risk



Acta Medica Medianae 2023, Vol.62(1)

Dysplastic rectal polyp...

of cancer. The specific number of polyps for which
there is an increased risk is not known.

Case report

A 72-year-old female patient K. D.
presented because of bleeding during defecation
and a change of the size of an apple that used to
"fall out" from the anus during defecation. She
reported to have experienced this change for more
than a year and the bleeding from it in the last
few weeks. She used suppositories, but there were
no changes in the local findings. She performed a
colonoscopy, where a pale pink mucosa was seen,
with normal findings, except for 3—4 cm, where
there was a cauliflower-like change on the stalk,
partially covered with fibrin deposits, hyperemic.

In the objective findings, hemorrhoidal
nodules were evident in the anal region, without
signs of inflammation and bleeding. In addition to
hemorrhoids, a raspberry-like change was
observed that protrudes from the anus, light red in
color, which was reponable back into the lumen.

Figure 2. Identification of the adenoma
stalk

The perianal region findings were normal.

In the surgery department where the patient
was admitted, adequate preoperative preparation
was done, which consisted of basic laboratory and
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biochemical analyzes (WBC: 8.29; RBC: 4.48;
HGB: 104.8; HCT: 0.33; MCV: 74, 2; PLT: 335.6;
albumin: 34; protein: 62.2; CRP: 2.7), X-ray of
lungs and heart (normal findings), ECG (normal
findings), the internist and anesthesiologist were
consulted. After adequate preoperative
preparation, the patient underwent operative
treatment under conditions of local anesthesia and
analgosedation. The patient was placed in the
gynecological position.

Surgery (transanal excision) is prescribed if
the formation has a \villous, adenomatous
structure and is removed from the anus up to 10
cm. After dilatation of the anus, a raspberry-like,
adenomyomatous change was identified, which
was attached to the anal canal on the stalk. The
change was mobile.

After identification of the peduncle, pean is
placed and the change is excised completely. At
the excision site, a suture is made with a pair of
stitches. Make a correct hemostasis.

Figure 3. Excision site suture

Figure 4. Extirpated adenoma in its
entirety

The preparation was sent for
pathohistological verification. After two weeks, the
pathologist's report was received with the
diagnosis: Adenoma tubulovilosum in malignant
alteration.
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Discussion

Transanal minimally invasive surgery has
emerged in recent years as a viable alternative to
traditional radical resection for both benign and
malignant rectal lesions (1). Severe colorectal
polyps are lesions that present a challenge to
traditional endoscopic polypectomy (2). Serrated
polyps have been recognized in the last decade as
important premalignant lesions that account for
between 15% and 30% of colorectal carcinomas
(3). Rectal lesions containing dysplasia or early
neoplasia confined to the mucosa are usually
treated by a minimally invasive transanal
approach (4). Colorectal polyps are an important
but uncommon cause of rectal bleeding (5). Polyps
are often found throughout the large intestine,
and a colonoscopy is therefore a useful method,
especially in patients with occasional rectal
bleeding. Indications for transanal polyp excision
are: impossibility of endoscopic polyp excision,
contraindications for general anesthesia due to
existing comorbidities, polyp localization up to 10
cm from the anocutaneous line. Contraindications
for transanal polyp excision are: multiple polyps,
bleeding and the polyp localization more than 10
cm from the anocutaneous line. By statistical
analysis, the malignant potential of adenomas is

related to their size, growth pattern and degree of
epithelial atypia (6). Some high-risk patients
receive insufficient monitoring, and lower-risk
subjects receive excessive monitoring.

There are two main trends in the surgical
treatment of precancerous conditions and early
stages of rectal cancer: radical rectal resection
and local transanal excision of the affected zone
(7). Several lifestyle factors, primarily smoking
and alcohol, are associated with the risk of
colorectal polyps (8). We believe that the risk of
colorectal polyps could be reduced by lifestyle
changes. Most colon cancers develop from
adenomas, and the life history of this sequence,
although variable, probably lasts an average of 10
to 15 years (6). According to the data, the
combined risk of dysplasia/malignancy is about
83% with a 50% risk of dysplasia and overt
malignancy in 33% of cases of giant rectal villous
adenomas larger than 8 cm (9).

Conclusion

Distinguishing adenoma from submucosal
invasion remains a common challenge in clinical
practice. The ideal treatment approach for any
colorectal change should be one that is cost-
effective, minimizes the need for follow-up
interventions, and ultimately avoids surgery.
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Vilozni adenom je nekancerozna izraslina u debelom crevu. Razvija se iz ¢elija koje
prekrivaju unutrasnju povrsinu debelog creva. Ovi adenomi mogu se razviti bilo gde duz
debelog creva, od cekuma do rektuma. Svi vilozni adenomi povezani su sa povecanim
rizikom od razvoja vrste raka debelog creva, tzv.adenokarcinoma tokom vremena. Polipi
mogu biti sesilni ili na peteljci, te variraju veli¢inom. Incidencija polipa iznosi 7% - 50%;
veca incidencija odnosi se na vrlo male polipe (koji su obi¢no hiperplasti¢ni ili adenomi),
te se nadu kao slucajan nalaz na obdukciji.

Pacijent K. D. starosti 72 godine, zenskog pola, dolazi zbog krvarenja pri
defekaciji, kao i zbog promene koja ,ispada” iz anusa pri defekaciji, veli¢ine jabuke. Za
ovu promenu zna viSe od godinu dana. U poslednjih nekoliko nedelja promena krvari.
Pacijentkinja je koristila Cepice, ali nije doslo do promena u lokalnom nalazu. Uradila je
kolonoskopiju, gde je videna sluznica bledoruzi¢aste boje, urednog nalaza, osim na 3 cm
- 4 cm, gde se uocCava karfiolasta promena na peteljci, delom prekrivena fibrinskim
naslagama, hiperemicna.

Prema podacima, kombinovani rizik od displazije/maligniteta je oko 83%, sa 50%
rizikom od displazije i otvorenog maligniteta u 33% sluCajeva dzinovskih rektalnih
viloznih adenoma vecih od 8 cm. Acta Medica Medianae 2023;62(1): 62-65.

Kljucne reci: tubulovilozni adenom, nacin Zivota, krvarenje, karcinom
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Critical left main stenosis combined with chronic total occlusion of the right
coronary artery and cardiogenic shock in acute myocardial infarction has been the most
challenging case for an interventional cardiologist. Emergency revascularization, CABG or
PCI is mandatory. A 46-year-old man presented with non-ST-elevation myocardial
infarction and cardiogenic shock. Coronary angiography revealed chronic total occlusion in
the middle portion of RCA and severe bifurcation stenosis of the distal left main (LM). LM
bifurcation stenosis includes stenosis of the distal LM 80%, ostial stenosis left anterior
descending artery (LAD) 80%, ostial stenosis, left circumflex artery (LCX) 90%. A decision
was made to perform a two-step procedure, the first one immediately to solve the lesion of
the left main, and the PCI CTO RCA in another act. Considering coronary anatomy, we
decided to do the “TAP" (T and protrusion) technique for LM. RCA recanalisation was
performed six months later. Acta Medica Medianae 2023;62(1):66-70.

Key words: left main coronary artery, acute coronary syndrome, surgery,
percutaneous intervention, chronic total occlusion
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Introduction

Critical left main coronary artery (LMCA)
stenosis in an acute coronary (ACS) setting is
associated with increased morbidity and mortality.

Critical left main (LM) stenosis combined
with chronic total occlusion of the right coronary
artery (RCA) and cardiogenic shock in acute
myocardial infarction (AMI) has been the most
challenging case for interventional cardiologists
and heart team. There was no clear consensus on
unprotected LMCA lesions associated with acute
myocardial infarction with a culprit lesion of LMCA
(1-4).

Case presentation

A 46-year-old man presented with non-ST-
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elevation myocardial infarction (NSTEMI) and
cardiogenic shock. His systolic blood pressure was
around 90 mmHg even though vasoactive agent
use and his heart rate was around 100 to
110/min.

Electrocardiography showed diffuse ST-
segment depression in precordial and standard
leads and ST elevation in AVR lead. His coronary
risk factors include hypertension, hyperlipidemia,
and smoking.

Coronary angiography revealed chronic total
occlusion in the middle portion of RCA and severe
bifurcation stenosis of the distal left main (LM). LM
bifurcation stenosis include stenosis of the distal
LM 80%, ostial stenosis left anterior descending
artery (LAD) 80%, ostial stenosis left circumflex
artery (LCX) 90% (Figure 1).

His SYNTAX score (synergy between
percutaneous coronary intervention with TAXUS
and cardiac surgery) was 21.

The patient and his family refused emergency
coronary artery bypass grafting (CABG). Based on
this, a decision was made to make a two-step
procedure, the first one immediately to solve the
lesion of the left main, and the PCI CTO RCA in
another act.
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Figure 1. A (significant stenosis distal LM). B (distal LM bifurcation stenosis). C (chronic total
occlusion RCA)

Due to the significant narrowing of the
ostium LCx and its large caliber, it was decided to
do a two-stent technique. Considering the
favorable angle of separation, we decided to do
the “TAP (T and protrusion) technique.

Coronary intervention was performed via
right transfemoral (TF) approach.

A 7-French (Fr.) Extra back-up (EBU) 3.75
guiding catheter (Terumo, Tokyo, Japan) was used
for engaging the left main ostium. After advancing
a 0.014 Sion blue wire (Asahi, Tokyo, Japan) to
the distal LAD and another Sion blue wire to the
distal LCx, predilatation was performed using NC
Sprinter 2.5x15 mm (Medtronic, Minneapolis, MN)
up to 16 atm for ostial LCx and NC Sprinter
2.75x15 mm up to 16 atm for ostial LAD. Drug-
eluting stents (DES) (Promus Premier 3.5x16 mm)
were deployed from the ostial LM to the proximal
LAD (Figure 2 A). Due to occlusive dissection of
the LAD on distal stent insertion, another stent
(Promus Premier 3.0x16 mm) was implanted with
adequate overlapping. Satisfactory result was
obtained without residual narrowing and dissection
of LM and LAD. Re-wiring was performed and strut
opening with a small balloon Sapphire 1.5x10 mm
up to 16 atm. Drug-eluting stent Promus Premier
3.0x18 mm was deployed in the LCx with minimal
protrusion in the LM (Figure 2 B). “Kissing balloon"
was performed with two NC Sprinter Legend
3.0x15 mm balloons (Figure 2 C), and finally POT
(proximal optimisation) with NC Sprinter Legend
4.0x12 mm up to 20 atm.

Satisfactory result was obtained without

residual narrowing and dissection (Figure 2).
Next intervention was performed six months later
via bifemoral (TF) approach for recanalisation CTO
RCA. A 7-French Extra back-up (EBU) 3.75 guiding
catheter (Terumo, Tokyo, Japan) was used for

Bojan Marici¢ et al.

67

engaging the left main ostium, and Judkins right
(JR) guiding catheter for right coronary artery.

First, an antegrade approach was tried. The
wires used were Fielder XT-a (Asahi, Japan),
Progress 140 (Abbott Vascular) and Gaia second
(Asahi, Japan), but it was unsuccessful. All of
these wires went subintimally and it was
impossible to make re-entry into the lumen
(Figure 3 A). After that, it was decided to try
retrograde approach. For passing through the
septal collaterals, Sion black wire (Asahi, Japan)
supported with Finecross microcatheter (Terumo,
Japan) was used. The wire and microcatheter
easily passed through the septal channels and
entered into the right coronary artery (Figure 3 B).

After that, Sion black wire was exchanged
for stiffer wires, Pilot 200 (Abbott Vascular) and
Gaia second (Asahi, Japan). It was attempted to
cross “lumen-to-lumen” but it was unsuccessful,
wires went subintimally. At the occlusion site, the
“R-CART” (reverse controlled antegrade and
retrograde subintimal tracking) technique was
performed. And finally, the retrograde wire Pilot
200 (Abbott Vascular) entered into the lumen and
antegrade guiding catheter (Figure 3 C). The
procedure was converted to an antegrade
procedure using the “Rendezvous" technique with
two microcatheters (antegrade and retrograde)
(Figure 3 D). Predilatation was performed using
balloons Sapphire 1.5x10 mm and Sprinter Legend
2.0x15 mm.

Four drug-eluting stents (DES) were
deployed from the proximal to the distal segment
right coronary artery with adequate overlapping.

Satisfactory result was obtained without
residual narrowing and dissection (Figure 3).
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Discussion

Left main coronary artery (LMCA) disease is
associated with increased morbidity and mortality.

Optimal treatment for unprotected LMCA,
PCI or CABG has been debated for several
decades.

Results of large randomized trials NOBEL
and EXEL relate to patients in chronic coronary
syndrome.

NOBEL (The Nordic-Baltic-British left main
revascularization study) published their results in
December 2016 in The Lancet and EXCEL
(Everolimus-Eluting Stents or Bypass Surgery for
Left Main Coronary Artery Disease) published their
results in The New England Journal of Medicine. In
NOBLE, the primary endpoint of major adverse
cardiac and cerebrovascular events (MACCE) was
29% for PCI versus 19% for CABG, even though
the all-cause mortality was similar (6). In Excel,
the conclusion is that the strategy of PCI for LM,
including bifurcation lesions of syntax scores <32,
was non-inferior to CABG (5).

European guidelines on myocardial
revascularization in chronic setting give a class I

recommendation for the patients with low SYNTAX
score (0-22), class Ila recommendation for the
subgroup of patients with intermediate anatomical
complexity (SYNTAX score 23-32) (7).

For PCI unprotected LMCA in acute coronary
setting, there are no large randomized trials and
optimal revascularization strategy is not obvious.

In the case of hemodynamic stability,
treatment approach could be either PCI or surgery

in parallel with guidelines for stable patients

(2).

Conclusion

Emergency revascularization of patients
with acute myocardial infarction, especially
hemodynamically unstable ones, is very

important. Therefore, percutaneous intervention of
unprotected LMCA lesions can be performed with
good results in selected patients.

With the developments in stent design,
medical therapy and PCI techniques over the past
decade in some of the trials showed that PCI was
non-inferior to CABG surgery in the long-term
benefits.
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Prikaz bolesnika

Revascularisation strategy in the critical...
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STRATEGIJA REVASKULARIZACIJE BOLESNIKA SA
KRITICNIM SUZENJEM GLAVNOG STABLA LEVE
KORONARNE ARTERIJE U AKUTNOM KORONARNOM
SINDROMU UDRUZENIM SA HRONICNOM TOTALNOM
OKLUZIJOM DESNE KORONARNE ARTERIJE
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Kriticna stenoza glavnog stabla leve koronarne arterije u akutnom infarktu
miokarda, pracena kardiogenim Sokom, uz hroni¢nu totalnu okluziju desne koronarne
arterije, predstavlja najkompleksniju situaciju za interventnog kardiologa. Urgentna
revaskularizacija, hirurska ili perkutana, neophodna je. U nasem slucaju, bolesnik
muskog pola star 46 godina prezentovan je sa slikom infarkta miokarda bez ST elevacije,
pracenog kardiogenim Sokom. Hitnom koronarografijom uocena je kriticna bifurkaciona
stenoza distalnog glavnog stabla leve koronarne arterije i hroni¢nu totalnu okluziju desne
koronarne arterije. Odluka je bila da se uradi intervencija iz dva dela, hitna intervencija
na glavnom stablu leve koronarne arterije, a potom za Sest meseci rekanalizacija desne
koronarne arterije. Na osnovu koronarne anatomije, odluka je bila da se uradi TAP (T and
protrusion) tehnika za glavno stablo leve koronarne arterije. Rekanalizacija desne
koronarne arterije uradena je nakon Sest meseci retrogradnim pristupom preko leve
koronarne arterije. Acta Medica Medianae 2023,;62(1): 66-70.

Kljucne reci: glavno stablo leve koronarne arterije, akutni koronarni sindrom,
hirurgija, perkutane koronarne intervencije, hroni¢ne totalne okluzije
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ORTHODONTIC-SURGICAL THERAPY OF THE IMPACTED CENTRAL

MAXILLARY INCISOR: A CASE REPORT

Vladimir Miti¢**, Kosta Todorovic?, Aleksandar Miti&

The aim of this study was to clearly determine the possibility of treatment of
impacted central incisor liberation in a 9-year-old girl, and then to bring the tooth to its
natural place in the dentition in the shortest possible time interval. The paper presents the
liberation of the impacted central incisor in a 9-year-old girl. Prior to the intervention, a
detailed examination (CBCT) and analysis of all parameters were performed in order to
determine the possibility of successful therapy of the impacted tooth. The orthodontic
treatment plan included three steps—creation of space, exposure of crown, and forced
eruption. After the surgical intervention of releasing the impacted central incisor, a button
with a modified direct bonding method was placed in the same act, with a twisted wire by
an orthodontist, and after removing the floss, the tooth was pulled with a fixed orthodontic
appliance (SWA technique). Follow-ups were done every two weeks until the appearance
of teeth in the mouth.The modified method of direct bonding of the button for the surface
of the impacted tooth proved to be easier, compared to the conventional method. A quality
diagnosis with an adequate multidisciplinary therapy gives a satisfactory result in the
optimal time.A multidisciplinary diagnosis and therapy are becoming more and more
present in dentistry, and the order of therapy should be taken into account. Acta Medica

Medianae 2023,;62(1):71-78.
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Introduction

One of the most important reasons why
patients come for orthodontic therapy s
dissatisfaction with their appearance, primarily
frontal teeth in the upper jaw. In addition to
aesthetics, orthodontists are aware of the fact that
these teeth in an adequate relationship with the
lower teeth of the same region represent anterior
guides, and their importance in addition to the
aesthetic moment is invaluable in functional and
physiological terms (1). A significant problem in
the multidisciplinary sense related to the
aesthetics but also the functionality of the
orofacial region of our patients are dilatations of
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the central maxillary incisors, whose prevalence
ranges from 0.06% to 0.2% (2).

The period of early mixed dentition of 7—-9
years is the time when the symmetrical eruption
of central maxillary incisors is expected and when
orthodontists are included in synergy with oral
surgeons on the beginning of liberation therapy of
such impacted teeth, whose planning and therapy
can be relatively long and complex (3-5). The
treatment of such challenging cases is often
accompanied by complications such as ankylosis of
the teeth, external resorption of tooth roots and
the possibility of unwanted resorption of adjacent
teeth (3, 6), primarily the maxillary lateral incisor
on the impaction side, which leads to extra caution
when extracting these teeth using fixed
orthodontic appliances and applying force to the
dilated tooth.

Dilacerations occur after a trauma in the
area of deciduous teeth, where the bud of a
permanent developing tooth is damaged due to
the close proximity of a deciduous tooth that came
in contact with it. The degree of the damage to a
permanent central incisor depends on the
developmental phase of a tooth, as well as on the
type and direction of a trauma (6) on which the
formation of the angle between the crown and the
started growth of the root of the central maxillary
incisor will depend. The angle formed between the
two structures (crown and root of the dilated
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tooth) will decide on the type of therapy. If the
mentioned angle of the dilated central incisor was
not formed, the orthodontic treatment should be
started as soon as possible to avoid secondary
problems (7). Orthodontic-surgical liberation can
be done at a later age with biomechanical
knowledge in order to choose the optimal system
of forces for the application of an appropriate
traction (8, 9).

The aim of treatment of the impacted tooth
in this case was a proper alignment in the dental
arch, in a stable position with obtaining the
highest quality gingival tissue around the cement
enamel border of the tooth.

Case presentation

The patient was a 9-year old girl in excellent
physical health who came to the Department of
Jaw Orthopedics at the Clinic of Dental Medicine in
NiS. The patient intraoral examination showed late
mixed dentition. Intraoral examination revealed
Class I molar relationship with an overbite of 3
mm and an overjet of 2 mm. The upper central
left crown of the incisor was fractured to 13 its
original size. The periodontal health was good,
with acceptably good oral hygiene. Facial
proportions were normal. Her parents mentioned a
traumatic episode at the age of five. A panoramic
radiograph showed the presence of all the
permanent teeth buds and impacted central
incisor on the right side of the upper jaw in the
horizontal labial position, where it was not possible
to determine the relationship and possible
existence of the crown and root of the impacted

tooth, but its high position and at right angles
crowns, relative to the direction of tooth eruption,
could be observed.The left central incisor was
fractured in the area of the incisal third (Figure 1),
and had to be restoratively upgraded in order to
have an optimal vision of the incisal plane to which
we would have to lower the right maxillary central
incisor during its traction. It was not possible to
obtain more information regarding morphology
and exact dimensions and positions of the
impacted upper central incisor based on
orthopantomography and occlusal image of the
upper jaw, so a three-dimensional image of this
region was performed on a CBCT device (Sirona,
Orthophos SL 3D, Germany).

Orthopantomography as well as occlusal
images play a key role in diagnosis, therapy
planning and type of therapy, as well as in the
prognosis of very complex and complex cases in
which two-dimensional images are not able to
accurately locate certain and above details (Figure
2a). The previous two-dimensional images have
replaced new technologies for imaging the orofacial
region, where in such cases CBCT is the method of
choice in making an adequate diagnosis, prognosis
and final treatment plan. The superiority of the
CBCT technique for imaging impacted teeth was
presented in our case, which greatly facilitated the
consultations of orthodontists and surgeons, and
dispelled unknowns and possible doubts that
existed during the analysis of both the patient and
two-dimensional images. (Figure 3). Also, CBCT
images provided the orthodontist with a complete
analysis of how and in what way to approach
orthodontic therapy after surgery.

Figure 1. Fixed device with twisted wire installed after surgical interventions
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Figure 2. Orthopantomographic image of a girl with the impacted central maxillary incisor on
the right side (a-before and b-after therapy)

Figure 3. Pretreatment CBCT image of a child with the impacted maxillary right central incisor
in different positions of the impacted tooth

Treatment objectives

The goal of the therapy was to extrude the
tooth by applying appropriate pulling forces to the
elements of fixed orthodontic appliances on the
dilated tooth without an excessive effect which
could jeopardize the integrity of the not yet fully
formed root of the dilated tooth. Tooth extrusion
was followed by straightening the dilated tooth
from horizontal to vertical position, taking into
account the surrounding bone and gingival
architecture in order to meet all functional
parameters in addition to the functional result,
which posed an additional challenge to surgery.

Viadimir Miti¢ et al.
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The approach was multidisciplinary involving
a combined surgical-orthodontic treatment.

Treatment options

The following are three possible treatment
options:

1. Creation of space for impacted tooth,
surgical crown exposure and liberation of impacted
tooth orthodontically;

2. Extraction of the impacted central incisor
and temporary restoration with removable
orthodontic appliance, followed by a permanent
restoration of the left central incisor;
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3. Extraction of the impacted central incisor
and closure of the space, converting the lateral
incisor into the central incisor with orthodontic
fixed appliances with subsequent prosthetic
restoration after the growth ceases.

The prognosis of dilacerated tooth liberation
depends primarily on: 1.the position and direction
of the impacted tooth; 2. the degree of formation
of the impacted root; 3. the degree of dilaceration
(if a larger angle is formed between the crown and
the root of the dilacerated tooth); 4. the size of
the space for storing the impacted tooth in the
dentition (10—-14).

Treatment progress

After acquainting the parents with the
diagnosis, treatment plan and uncertainty of the
orthodontic-surgical liberalization of the dilated
tooth, who understood and orally and in writing
agreed with the explanations from the
orthodontist and the surgeon, the therapy began.

The treatment plan was to place a button
with twisted wire in an adequate place on the
tooth after surgical liberation of the dilacerated
tooth, to apply optimal force to orthodontic
appliances when pulling the impacted tooth, to
create previously a reduced space for placing the
dilacerated tooth in the dentition,taking care not
to disturb the integrity of the surrounding tissue,
taking into account the shorter and thinnerroot of
the lateral incisor on the side of the dilacerated
tooth in order to avoid resorption of the root of the
same during liberation and traction of the
impacted central incisor.

The challenge of this case was to correctly
position the brackets onthree frontal teeth
vertically, and after the surgery to apply optimal
traction that would not put too much strain on the
lateral incisor on the side of the dilacerated tooth.
First, metal orthodontic brackets with inch slot
.022"(Mini sprint, Forestadent, Germany) were
placed on the central incisor on the left side,
lateral incisors and tubes on the molars, a .014"
NiTi arch (G & H Wire Co., Indiana, USA) with an
open spring between the central incisor on the left
and the lateral incisor on the right. An additional
problem was the vertical positioning of the bracket
on the central incisor on the left side due to the
earlier fracture of the crown of that tooth, where
on such a shorter crown of the tooth, the
positioning of the bracket had to be bonded rather
more gingivally than using the established way of
positioning. Care was taken to align the position
on the lateral incisors with the positioning of the
bracket on the central incisor, in order to avoid
excessive supraposition. After verifying the
position of the dilacerated central incisor on the
right side of the upper jaw with CBCT, as well as
determining the non-existent angle between the
crown and its root, surgical lifting of the
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mucoperiosteal trapezius lobe was performed
according to Novak-Potter, from the canine region
on the right side. After the lobe was lifted, the
bone above the labially placed crown of the
impacted canine was removed. Round steel drill
bits with constant cooling by a physiodispenser
were used. After exposure the crown of the tooth
from excess bone and hemostasis, already
prepared orthodontic button (World Class
Technology Corporation, USA) with sterile braided
wire (Forestanit® Super weich, Forestadent,
Germany) 0.5 mm in diameter was placed on the
labial surface of the tooth. Conditioning of the
labial surface of the tooth was done with 37%
orthophosphoric acid in the gel (Orthodontic
Bonding System, Acid Etch, Dentaurum, Germany)
for 20 seconds. The acid in the gel was then
removed with a moist cotton roll and washed with
saline. After drying the tooth surface, the
orthodontic button was placed using Transbond XT
adhesive material (Transbond XT, 3M Unitek,
USA). Due to the very difficult and inaccessible
position of the dilacerated central incisor, and due
to the proximity of surrounding soft tissue and the
presence of blood and oral fluids, the conditioned
tooth surface was left dry and without primer,
while the orthodontist had constant visual control
over the working field and so disabled mixing with
saliva that could be concealed if the primer was
applied to a part of the conditioned enamel. An
adhesive was placed over the primer (Transbond
XT Primer, 3M Unitek, USA) on the button base, a
primer brush was applied over the adhesive
material, and its penetration into the lattice base
of the button base was performed with light
pressure. In this way, a sufficient amount of thin
adhesive was provided on the surface of the
button base and at the same time, the excess
adhesive was removed during the placement with
a sharp scaler, thus avoiding additional button
movement. Just before placement the button, we
pointed the light source (LED light) on the work
unit to the side to avoid premature polymerization
of the adhesive. After placing the button with
twisted wire, the surface of the impacted tooth
was polymerized for 20 seconds with a light-
emitting diode lamp Woodpecker Dental Curing
Light (LED B. Curing Light, Guangxi, China) with a
light intensity of 1200—-1400 mW/cm2, optical
wavelength 420-480 nm; voltage of 3.7 V; 1500
mAh and with a minimum distance in relation to
the set button. After the button was placed, the
mucoperiosteal lobe was put back in place and
sutured with individual sutures (SMI, AG-Belgium
silk usp 3/0) with a round needle (hr-20).In the
same operative act, after the fixation of the lobe,
a frenectomy of the Iabial frenulum was
performed.

Two months after the operation, and the
leveling of the front teeth, the patient was placed
in a .016"Ni-Ti round archwire (G&H Wire Co.,
Indiana, USA). On recent wire, Ni-Ti open coil
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(American Orthodontic, Sheboygan, Wisconsin,
USA) was used to provide proper space. The same
Ni-Ti open coil was maintained to keep proper
space. The twisted wire was twisted slightly
around a .016"Ni-Ti arc every seven days, with
the aim of achieving a constant light force
continuity when lowering the impacted tooth. This
type of activation is very simple and fast, so it
takes less time spent in a dental chair but requires
diligent patient behavior, in the form of regular
check-ups. Less manipulation during wire
activation will cause less pain and discomfort to
patients, but also less chance of ligature wire
breakage or even button detachment on the
impacted tooth.

Treatment results

After the tooth appeared up to half of its
crown, the button on the buccal surface was

removed and replaced with a bracket for the right
central incisor, the .014" Ni-Ti arch was restored
and ligation with rubber bands was performed.
After 9 months of orthodontic therapy, the dilated
central incisor on the right side was brought to the
dentition where it took another two months to
obtain an adequate incisal plane correlated with
the incisal edges of the lateral incisors, and 1/3 of
the central incisor on the left side had to be
restoratively replaced, which was another
challenge (Figure 4). The repositioned incisor had
slightly irregular gingival contour. The post-
treatment radiograph (Figure 2b) showed no
resorption of roots, no alveolar bone loss and no
resorption of the root of lateral incisor on the right
side who suffered the greatest force of orthodontic
traction during the liberation of the dilated central
incisor.

Figure 4. Intraoral photograph after 9 months of surgical therapy

Discussion

Since dilacerated central incisors are usually
above the mucogingival border, the use of a
closed eruption technique can provide adequately
better gingival contours when the incisor is leveled
(11-13). Studies have shown that smaller
recessions provide better bone support and
superior periodontal parameters by the closed
eruption method (14, 15).

Early therapy is of key importance because
it enables more adequate development and better
morphology of the root tip of the dilacerated
tooth, which reduces the possibility of losing
alveolar bone on the labial side (16). Most
orthodontists believe that dilaceration of the
central incisors is a consequence of trauma, but
Stewart (17) in his study, which included 41 cases
of dilacerated incisors, found that trauma
accounted for only 9 cases (22%) and concluded
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that the cause of dilacerated teeth is the ectopic
position of their germs.

Although there are a large number of
etiological factors, it is believed that the
occurrence of dilacerated central incisors is not
fully explained (18-20). As the crowns of
maxillary dilacerated incisors are located labially
and often near the floor of the nasal cavity, the
most common technique used is the closed
eruption technique because it is difficult to extract
such impacted incisors through the middle ridge
using only the elements of the button.

This position of the dilacerated tooth was
also in the case of our patient, where the crown of
the tooth was positioned horizontally. Factors that
are important in deciding on the type of surgical
approach to dilacerated incisors depend on the
amount of keratinized gingiva that surrounds the
tooth crown, the location of the incisal edge and
its relationship with the mucogingival joint (21).
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It is recommended that the technique of so-
called "open window" can lead to an increase in
the length of the clinical crown of the tooth as well
as to a recognizable scar on the gingiva (22),
which is physiologically and aesthetically
unacceptable.

A significant increase in the thickness of the
alveolar bone occurs in the area of the labial
cervical third of the root of the central incisor.
These changes may be influenced by incisor
position and inclination, orthodontic technique and
force applied, and bone remodeling capacity
during the retraction (23, 24).

Based on the initial analysis of the position
of the dilacerated tooth, the priorities of
orthodontic therapy were: extrusion of the
impacted tooth, straightening and bringing the
tooth into the dental arch. This would establish an
adequate function and optimal aesthetics of the
growing patient, while preserving the integrity of
the periodontium and the surrounding gingival
architecture. Orthodontic-surgical treatment of
dilacerated maxillary incisors is generally
successful but long lasting (25-27). As the phase
of orthodontic-surgical liberation of dilacerated
incisors begins in mixed dentition, patients very
often need the second phase of comprehensive
orthodontic therapy. The slow and low but
continuous orthodontic traction resulted in good
periodontal and periapical health of the tooth. This
traction can stimulate root development as well as
alveolar bone remodeling (28, 29), thus creating
good conditions for normal development of the
surrounding gingival tissue, and so avoiding
possible later periodontal interventions to improve
aesthetics in the frontal region. Effective torque
control is the key to a successful therapy of
dilacerated teeth, but also very often a challenge
when using more conventional metal orthodontic
brackets, especially for teeth with shorter and

thinner roots, such as lateral incisors (22). Special
attention was paid to this moment in order to
avoid overloading that the root of the lateral
incisor on the side of the dilacerated tooth could
suffer. After bringing the dilacerated tooth into the
dentition and equalizing and obtaining the
appropriate incisal plane as well as the relationship
with the surrounding gingivo-dental parameters,
the inclination of the front teeth was performed
with .019 x .025" stainless steel wire.

Surgical-orthodontic therapy of dilacerated
maxillary incisors requires a longer period of time,
which can last up to over a year, depending on a
number of factors. Assessing the patient's age,
crown height, degree of impaired incisor root
dilatation as well as crown length can help the
orthodontist to better predict the duration of
therapy during consultations with patients and
parents (30—32). The orthodontic liberation of the
impacted central incisor in our case lasted 9, and
its placement in the dental arch lasted 11 months.

In this case, the success of the surgical
reposition of the horizontally placed permanent
central incisor will depend on the degree of tooth
root formation. The early phase of root formation
would have a far better prognosis for the surgical
intervention of a horizontally placed maxillary
permanent central incisor with incompletely
developed root part, a fact that guided the authors
of this paper.

Conclusion

This work showed that good diagnostics
supported by CBCT scanner, adequate multi-
disciplinary approach, quality therapy with modified
application of orthodontic button placement on
impacted tooth, gives satisfactory result in an
appropriate time period.
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IMPAKTIRANOG, CENTRALNOG, MAKSILARNOG
SEKUTICA - PRIKAZ SLUCAJA

Vladimir Miti¢**, Kosta Todorovié?, Aleksandar Miti¢

!Univerzitet u NiSu, Medicinski fakultet, Katedra za ortopediju vilica i zuba, Ni$, Srbija
2Univerzitet u Nidu, Medicinski fakultet, Katedra za oralnu hirurgiju, Ni§, Srbija
3Univerzitet u Nidu, Medicinski fakultet, Katedra za bolesti zuba i endodonciju, Ni§, Srbija

Kontakt: Dr Vladimir Mitic¢
Romanijska 7/14, 18000 Nis
018 229794, 0641138353
mident@mts.rs

Cilj ovog rada bio je da se precizno utvrdi mogucnost terapije liberacije
impaktiranog centralnog sekuti¢a kod devojcice starosti devet godina, a zatim da se u Sto
kra¢em vremenskom intervalu zub dovede na svoje prirodno mesto u zubnom nizu. Pre
intervencije pristupilo se detaljnom pregledu (CBCT) i analizi svih parametara, kako bi se
utvrdila mogucénost uspesne terapije impaktiranog zuba. Ortodontski plan terapije sastojao
se od tri koraka — kreiranje prostora, ekspozicija krunice zuba i forsirana erupcija. Nakon
izvrSene hirurske intervencije oslobadanja impaktiranog centralnog sekutica, u istom aktu
postavljeno je dugme modifikovanom direktnom metodom bondiranja sa upredenom
Zzicom od strane ortodonta, te se nakon skidanja konaca pristupilo vuci ovakvog zuba,
pomocu fiksnog ortodontskog aparata (SWA tehnika). Kontrole su radene na dve nedelje
do pojave zuba. Nakon uspesnog izvlacenja impaktiranog zuba i njegovog postavljanja u
zubni niz, pristupilo se restauraciji susednog centralnog sekuti¢a sa leve strane, kako bi se
dobila adekvatna veli¢ina istog, ali i incizalna ravan, koja bi zadovoljavala sve funkcionalne
i estetske parametre vezane za ovo doba deteta. Modifikovana metoda direktnog
bondiranja dugmeta za povrsinu impaktiranog zuba pokazala se kao olakSana metoda, u
odnosu na konvencionalnu metodu. Kvalitetna dijagnoza uz adekvatnu multidisciplinarnu
terapiju daje zadovoljavajuéi rezultat u optimalnom vremenu. Acta Medica Medianae
2023,;62(1): 71-78.

Kljucne reci: : impakcija zuba, hirurgija, ortodoncija, CBCT
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SURGICAL TREATMENT OF PIPKIN IV COMMINUTIVE FRACTURE
ASSOCIATED WITH HAEMATOMA, SIGNIFICANT SOFT TISSUE

DAMAGE, AND DEEP INFECTION - A CASE REPORT

Igor Merganovski'?, Slavco Stojmenski*?, Spase Antevski'?,
Andreja Gavrilovski'?

Femoral head fractures associated with acetabular fractures are uncommon
injuries usually resulting from high-energy mechanisms. This paper is aimed to present a
case with successful treatment of Pipkin IV, a comminutive fracture of the head of the
femur associated with hematoma, soft tissue damage, and deep infection.

Patient D.M. 1976 was injured from some concrete blocks. The patient was a
polytraumatized patient with a severe traumatic shock and Pipkin IV dislocated and
comminutive fracture of the left femoral head, comminutive fracture of the left
acetabulum, and big hematoma of the left femoral region with soft tissue damage of this
region. There was a fracture of the pubic and ischium bone on the right side of the pelvis.
He was admitted to the Intensive care unit as an urgent case.

First, we performed an open reduction and internal fixation of the left acetabulum
with plate and screws. The patient after that got a serious deep infection of the hematoma
in the left femoral region so we had to treat this infection for two months. We had to wait
for the next three months without any symptom or sign of the infection (CRP levels were
normal) and after that, we performed the application of subtotal prosthesis after removal
of all bone fragments of the left femoral head.

The patient had no signs of infection after the second operation and we referred
him to receive intensive physiotherapy during the next three months. He could walk
without any support three months after the second operation and after continuous
physiotherapy and in that time, the range of movements of his left leg was only slightly
limited.

We performed x-ray control a year after the operation and the patient developed
the signs of ectopic ossification, but the range of motion remained only minimally limited.
The Harris Hip Score in that time was 81.

The main treatment should always be an immediate anatomic reduction of the
fragments with minimal soft tissue injury and fixation with ORIF in all other Pipkin
fractures, but in cases with Pipkin IV fractures associated with previously extensive soft
tissue damage and deep infection we recommend waiting for the second operation for at
least three months after disappearing of all symptoms and signs of the infection. Acta
Medica Medianae 2023,;62(1):79-84.

Key words: Pipkin fracture-dislocation, soft-tissue, hematoma, complications
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Introduction

These types of fractures are fractures of the
femoral head associated with hip dislocation and
fracture of the acetabulum. They are extremely
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rare and are associated with poor functional
outcomes.

Keely and Lipscomb reported that the
incidence of the Pipkin fractures is two cases per
one million patients per year, but the incidence of
Pipkin IV fracture is much rarer than the previous.
There are also very controversial treatment
strategies for this type of fracture. In Pipkin II and
III fractures, there is really one of few orthopedic
emergencies but in Pipkin IV fractures there is no
need for an emergency but there is a need to
achieve good functional outcomes. Essentially,
Pipkin IV fractures can be treated surgically by
ORIF of the acetabular fracture and fixation or
excision of the femoral head fragments and
application of subtotal or total hip prosthesis.
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Case presentation:

Patient D.M. 1976 was injured from some
concrete blocks. The patient was polytraumatized
with a severe traumatic shock and Pipkin IV
dislocated and comminutive fracture of the left
femoral head, comminutive fracture of the left
acetabulum, and big hematoma of the left femoral
region with soft tissue damage of this region.
There was a fracture of pubic and ischium bone on
the right side of the pelvis. He was admitted to the
Intensive care unit as an emergency case (Figure
1).

This type of fracture has a very high
percentage of postoperative aseptic necrosis of the
femoral head and because of that we decided to
perform a total hip prosthesis with screw fixation
of the acetabular part and to solve the problem
with one operation, but the acetabular surface was
so comminutive and there was no place for fixing
the acetabular cup and there was also big

hematoma with soft tissue damage of all left
femoral region. Because of that, we decided to
make the Kocher Langebeck approach and to
proceed in two steps: first to fix acetabulum with
plate and screws with checking the acetabular
inner surface and removing the pieces of the
femoral head and after that to perform the second
operation with removal of the remaining particles
of comminutive fractured femoral head and to
applicate a subtotal prosthesis. We did not use a
total hip prosthesis because of the risk of
infection.

First, we performed an open reduction and
internal fixation of the left acetabulum with plate
and screws from the Kocher Langebeck approach
(Figure 2). We intended to remove the fragments
from the femoral head and to perform Muller
subtotal prosthesis in a second step, but the

patient got an intensive deep infection of the
hematoma in the left femoral region so we had to
treat this infection.

Figure 1:

Figure 2: X-ray after the first operation
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We isolated Pseudomonas aeruginosa et
Klebsiella pneumoniae and had to use two
antibiotics according to antibiogram: Linezolid S
2x1 and Garamycin S 2x120 during ten days in
two repeated times. Local treatment of the
infection was performed at the time of two months
with every day special silver dressings and
patches combined with local application of
antibiotics according to antibiogram. When there
was no more secretion produced (fistula) at the
place of the operation we stopped with the local
treatment, but we continued with systemic
antibiotic application several days after that.

We had to wait for the next three months
without any symptom or sign of the infection (the
levels of CRP were normal) and after that, we

performed the application of subtotal prosthesis
after removal of all bone fragments of the left
femoral head (Figure 3).

The patient had no signs of the infection
after the second operation and we referred him to
receive intensive physiotherapy for a period of
three months. He could walk without support
three months after the second operation and
continuous physiotherapy during three months,
and at that time his left leg movement range was
only slightly limited (Figure 4).

We perform RTG control a year after the
operation and the patient develops signs of ectopic
ossification but the range of motion remained
minimally limited. The Harris Hip Score at that
time was 81. (Figure5).

Figure 3: X-ray after the second operation

Figure 4: Picture with the patient, functional tests after 3 months of intensive physiotherapy
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Figure 5: X-ray control one year after the first operation

Discussion

In this case of Pipkin IV fracture, we think
that the time elapsed between traumatic
dislocation of the hip joint and the reduction is not
a key element for a good outcome because we do
not hope that the reconstruction of the femoral
head is possible and that the femoral head will
survive. It is recommended to perform a CT scan
with 3D reconstruction so that a more accurate
evaluation of the fracture pattern and the
comminution can be achieved. This is also helpful
in deciding which treatment to pursue. We assume
that anatomic reconstruction and fixation of
acetabular fracture through posterior Kocher -
Langebeck approach and excision of femoral head
intra-articular bodies as a first operation and
removal of some femoral headpieces and
application of subtotal bipolar prosthesis if there is
no infection can be a recommended method of
treatment for this type of fracture.

In this case, we could not achieve any
optimal reconstruction of the femoral head and we
thus decided not to fix the femoral head. In the
meantime, we had a serious infection near the
femoral head so we had to wait for the definitive
application of the prosthesis for more than 5
months.

We did not want to perform THR because we
were afraid of the tips of the screws used to fix the
plates on the acetabular posterior wall. One of the
options was to remove the plates and screws from
the posterior wall of the acetabulum and after that
to perform THR. However, we were able to
achieve ideal reconstruction of the acetabular

Igor Merganovski et al.
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surface without any defect of the wall and during
the second operation, five months after the first
one, we checked if the acetabular dome was
without any defects and that helped us to decide
to perform only subtotal prosthesis. Further, in the
circumstances where the tissue near the fracture
was not with normal characteristics and we were
not sure whether there was an infection or not, we
decided to proceed without removal of
osteosynthesis of the acetabular wall and with the
use of minimal implants - subtotal hip prosthesis.

Conclusion

Femoral head fractures associated with
acetabular fractures are uncommon injuries
usually resulting from high-energy mechanisms.
Outcomes of Pipkin type IV fractures have been
historically poor, with high rates of osteonecrosis,
post-traumatic arthritis, and heterotopic
ossification.

The main treatment aim should always be
anatomic reduction of the fragments with minimal
soft tissue injury and fixation with ORIF in all other
Pipkin fractures, but in the cases with Pipkin IV
fractures associated with previously extensive soft
tissue damage and deep infection, we believe that
this approach has to be changed.

We can recommend this system of
treatment in patients with Pipkin IV fracture
combined with big soft tissue damage, large
hematoma, and infection, and we recommend
waiting for the second operation for a minimum of
three months after disappearance of all symptoms
and signs of the infection.
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TRETMAN PIPKIN TIP IV FRAKTURE-LUKSACIJE
UDRUZENE ZA HEMATOMOM, ZNACAJNOM
MEKOTKIVNOM POVREDOM I DUBOKOM INFEKCIJOM
— PRIKAZ SLUCAJA

Igor Merganovski*?, Slavco Stojmenski’?, Spase Antevski*?, Andreja
Gavrilovski'?

!Univerzitetska klinika za traumatologiju,

ortopedske bolesti, anesteziju, reanimaciju i urgentni centar, Skoplje,
Republika Severna Makedonija

2Univerzitet “Sveti Cirilo i Metodije” u Skoplju,

Medicinski fakultet, Skoplje, Republika Severna Makedonija

Kontakt: Igor Merdzanoski

Adresa: Majka Tereza 17, 1000 - Skopje, Makedonija
Telefon: +389 75238191

e-mail: igormerganoski@hotmail.com

Frakture glave femura povezane sa frakturama acetabuluma predstavljaju
nesvakidasnje povrede koje su rezultat visokoenergetskog mehanizma. Ovaj rad ima za
cilj da prezentuje uspesan operativni tretman Pipkin tip IV frakture, kominutivne frakture
glave femura povezane sa hematomom, povredom mekih tkiva i dubokom infekcijom.

Bolesnik D.M. roden 1976 godine povreden je betonskim blokovima. Bolesnik je
politraumatizovan sa traumatskim Sokom i Pipkin IV dislociranom i kominutivhom
frakturom leve femoralne glave, uz kominutivhu frakturu acetabuluma i sa velikim
hematomom leve femoralne regije, kao i sa mekotkivnim osteenjem. Bolesnik je imao
frakturu pubicne i iSijadi¢ne kosti sa desne strane karlice. Bio je odmah primljen u jedinicu
intenzivne nege, kao hitan slucaj.

Prvo, izveli smo otvorenu repoziciju i unutrasnju fiksaciju levog acetabuluma sa
plo¢om i Srafovima. Onda je bolesnik dobio ozbiljnu infekciju hematoma leve femoralne
regije, zbog ¢ega smo morali da tretiramo infekciju u naredna dva meseca. Bili smo
primorani da ¢ekamo tri meseca, kako bi utvrdili da nema bilo kakvih znakova infekcije
(nivoa CRP u normali) i onda smo postavili subtotalnu protezu, nakon sto smo izvadili
fragmente glave femura.

Bolesnik nije imao nikakve znakove infekcije nakon drugog operativnog tretmana i
odlucili smo da je vreme da zapocne intenzivnu fizikalnu terapiju u trajanju od tri meseca.
Mogao se kretati bez bilo kakvih pomagala nakon tri meseca od zavrSenog operativnog
tretmana i zavrsene fizikalne terapije, uz mala ograni¢enja u pokretima.

Uradili smo radiolosku kontrolu godinu dana nakon operacije, koja je pokazala
ektopicnu osifikaciju, ali bez bilo kakvih zabrinjavajucéih ogranicenja u pokretima. Harris hip
score u tom periodu bio je 81.

Glavni tretman uvek bi trebao biti usmeren ka momentalnoj anatomskoj redukciji
fragmenata sa minimalnim oStecenjem mekih tkiva i fiksaciji uz ORIF u slucajevima svih
ostalih tipova Pipkin fraktura, ali u slucajevima Pipkin IV frakture povezane sa prethodno
masivnim ostecenjem mekih tkiva i dubokom infekcijom mi preporucujemo da se saceka
druga po redu opertivna intervencija, bar tri meseca od prestanka simptoma infekcije. Acta
Medica Medianae 2023,;62(1): 79-84.

Kljucne reci: Pipkin fraktura-luksacija, hematom, meka tkiva, komplikacije

This work is licensed under a Creative Commons Attribution 4.0 International (CC
BY 4.0) Licence
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UREDNISTVO

JEDINSTVENI KRITERIJUMI ZA OBJAVLIIVANJE NAUCNIH RADOVA U
BIOMEDICINSKIM CASOPISIMA

Ideja o postavljanju jedinstvenih kriterijuma za
objavljivanje radova u casopisima za biomedicinske
nauke iskristalisana je 1978. godine u Vankuveru. Ovi
kriterijumi za rukopise, ukljuCujuéi pravila za pisanje
bibliografije, prvi put su objavljeni 1979. godine.
Vankuverska grupa je vremenom prerasla u
Medunarodni komitet urednika medicinskih Casopisa —
International Committee of Medical Journal Editors
(ICMJE). Trenutno je na snazi peta revizija kriterijuma
za objavljivanje radova u biomedicinskim Casopisima,
doneta 1997. godine.

Kriterijumi za citiranje i navodenje
referenci

Reference se obelezavaju arapskim brojevima u
zagradama, pri ¢emu se reference obele-zavaju
brojevima onim redosledom kojim se pojaviljuju u
tekstu. Reference citirane jedino u tabelama ili legen-di
moraju se obeleziti brojem u skladu sa redosledom
pojavljivanja u tekstu.

Naslove medicinskih casopisa treba pisati u
skrac¢enom obliku onako kako su navedeni u poglavlju
List of Journals Indexed in Index Medicus. Lista
skra¢enih naziva medicinskih Casopisa objavljuje se
svake godine u januarskom broju Index Medicusa.
Ova lista se takode moze nadi na adresi www.nlm.nih.gov

Izbegavati upotrebu apstrakata kao referenci,
vel koristiti samo izvorne tekstove (in extenso Clanci).
Reference koje se odnose na radove koji su prihvaceni,
ali jo$ nisu odStampani, treba oznaciti sa “u Stampi”, pri
¢emu autor mora imati pismeno odobrenje da citira
takve radove i da prilozi pismeni dokaz da je citirani rad
prihvacen za Stampu. Informacije iz rukopisa koji nisu
prihvaéeni za Stampanje mogu se citirati u tekstu kao
“neobjavljeni rezultati”, ali sa pismenom dozvolom
autora.

Izbegavati citiranje  prethodnih  saopstenja
(personal communication) ukoliko ona ne obezbeduju
esencijalne rezultate koji jos nigde nisu objavljeni. U
ovom sluéaju, neophodno je u zagradi navesti ime
osobe i datum usmenog saopstenja rezultata. Za
objavljivanje ovih podataka neophodno je pismeno
odobrenje autora.

Kriterijumi za pisanje referenci
koris¢enih u radu

U ovom pregledu bi¢e obradena pravila za pi-
sanje literaturnih referenci samo za najcesce koris¢ene
tipove publikacija.

Clanci u éasopisima

1. Standardni &lanak u Casopisu

www.medfak.ni.ac.rs/amm

Navesti prvih Sest autora, ukoliko ih je viSe iza
Sestog dodati et al. ukoliko je referenca na engleskom
jeziku ili i sar. ukoliko je referenca na srpskom jeziku.

Vega KJ, Pina I, Krevsky B. Heart transplantation
is associated with an increased risk for pancreatobiliary
disease. Ann Intern Med 1996; 124(11):980-3.

Parkin DM, Clayton D, Black RJ], Masuyer E,
Friedl HP, Ivanov E, et al. Childhood-leukaemia in
Europe after Chernobyl: 5 year follow-up. Br J Cancer
1996;73:1006-12.

2. Organizacija kao autor

The Cardiac Society of Australia and New
Zealand. Clinical exercise stress testing. Safety and
performance guidelines. Med J Aust 1996;164:282-4.

3. Clanak bez poznatih autora

Cancer in South Africa (editorial). S Afr Med ]
1994;84:15.

4. Volumen sa suplementom

Shen HM, Zhang QF. Risk assessment of nickel
carcinogenicity and occupational lung cancer. Environ
Health Perspect 1994; 102 Suppl 1:275-82.

5. Broj sa suplementom

Payne DK, Sullivan MD, Massie M]. Women's
psychological reactions to breast cancer. Semin Oncol
1996;23(1 Suppl 2):89-97.

6. Volumen sa vise delova

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

7. Broj sa vise delova

Poole GH, Mills SM. One hundred consecutive

cases of flap lacerations of the leg in ageing patients. N
Z Med J 1994;107(986 Pt 1):377-8.

8. Casopisi sa brojem bez volumena

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

9. Casopisi bez volumena i broja
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Jedinstveni kriterijumi za objavljivanje naucnih radova u biomedicinskim Casopisima

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

10. Reference u obliku apstrakta ili
prethodnih saopstenja

Enzensberger W, Fischer PA. Metronome in
Parkinson's disease (letter) Lancet 1996;347:1337.

Clement J, De Bock R. Hematological complica-
tions of hantavirus nephropathy (HVN) (abstract).
Kidney Int 1992; 42:1285.

Udzbenici i monografije
11. Monografija
Ringsven MK,

leadership skills for nurses.
Delmar Publishers; 1996.

Bond D. Gerontology and
2nd ed. Albany (NY):

12. Autori kao urednici

Norman 1], Redfern SJ], editors. Mental health
care for elderly people. New York: Churchill Livingstone;
1996.

13. Organizacija kao autor i izdavac

Institute of Medicine (US). Looking at the future
of the Medicaid program. Washington: The Institute;
1992.

14. Poglavlje u knjizi

Phillips SJ, Whisnant JP. Hypertension and
stroke. In: Laragh JH, Brenner BM, editors. Hypertension:
pathophysiology, diagnosis, and management. 2nd ed.
New York: Raven Press; 1995. p. 465-78.

15. Conference proceedings

Kimura ], Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the 10th
International Congress of EMG and Clinical Neurophysiology;
1995 Oct 15-19; Kyoto, Japan. Amsterdam: Elsevier;
1996.

16. Conference paper

Bengtsson S, Solheim BG. Enforcement of data
protection, privacy and security in medical informatics.
In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors.

MEDINFO 92. Proceedings of the 7th World Congress
on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. p. 1561-
5.
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17. Istrazivacki ili tehnicki izvestaji

Sluzbeni izvestaji (Issued by funding /
sponsoring agency):

Smith P, Golladay K. Payment for durable medical
equipment billed during skilled nursing facility stays. Final
report. Dallas (TX): Dept. of Health and Human Services
(US), Office of Evaluation and Inspections; 1994 Oct.
Report No.: HHSIGOEI69200860.

Sponzorisani izvestaji (Issued by
performing agency)

Field MJ], Tranquada RE, Feasley J]C, editors.
Health services research: work force and educational
issues. Washington: National Academy Press; 1995.
Contract No.: AHCPR282942008. Sponsored by the
Agency for Health Care Policy and Research.

18. Magistarske i doktorske disertacije

Kaplan SJ. Post-hospital home health care: the
elderly's access and utilization [dissertation]. St. Louis
(MO): Washington Univ.; 1995.

Druge vrste publikovanog materijala

Neobjavljeni materijal

19. U Stampi (In press)

Leshner AI. Molecular mechanisms of cocaine
addiction. N Engl J Med. In press 1996.

Elektronski zapisi

20. Internet ¢lanak u elektronskom formatu

Morse SS. Factors in the emergence of infectious
diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar
“cited 1996 Jun 5”; 1(1)(24 screens). Available from:
URL: http://www.cdc.gov/ncidod/EID/eid.htm

21. Monografija u elektronskom formatu

CDI, clinical dermatology illustrated (monograph
on CD-ROM). Reeves JRT, Maibach H. CMEA Multimedia
Group, producers. 2nd ed. Version 2.0. San Diego:
CMEA; 1995.

22. Kompjuterski podaci
Hemodynamics III: the ups and downs of

hemodynamics (computer program). Version 2.2.
Orlando (FL): Computerized Educational Systems; 1993.



PROPOZICIJE ZA PISANJE RADOVA U ACTA MEDICA MEDIANAE

Acta Medica Medianae (AMM) je tematski Casopis
iz oblasti medicinskih nauka. Casopis objavljuje origi-
nalne radove koji nisu prethodno publikovani.

U AMM se objavljuju: uvodnici, naucni i strucni
¢lanci, prethodna ili kratka saopstenja, revijski radovi
tipa opsteg pregleda, aktuelne teme, meta-analize,
prikazi slucajeva, prikazi knjiga i drugi prilozi. Radovi
se Stampaju na srpskom ili engleskom jeziku sa
apstrak-tom na srpskom i engleskom jeziku. Radovi na
engles-kom jeziku se prezentuju u elektronskom
formatu na sajtu Medicinskog fakulteta u NiSu, kao i na
medu-narodnim sajtovima iz oblasti medicinskih nauka.
Acta Medica Medianae izlazi cetiri puta godisnje, od
1962 godine.

Svi radovi koji se objavljuju u AMM podlezu
anonimnoj recenziji, a Uredivacki odbor odreduje
redosled njihovog Stampanja. Primedbe i sugestije
urednika i recenzenata dostavljaju se autoru radi
konacnog oblikovanja. Radovi se predaju u pisanom ili
elektronskom obliku na srpskom i engleskom jeziku.
Rukopisi radova prihvacenih za Stampu ne vracaju se
autoru.

Rukopis treba predati sa jednostrukim
proredom, formata A4, sa levom marginom od 3 cm.

Prva strana rada treba da sadrzi: a) naslov
rada b) puna imena i prezimena autora c) puni nazivi
ustanova i organizacijskih jedinica u kojima je rad
realizovan i mesta u kojima se ustanove nalaze, d)
znacima ¥, ¥* ockkx g gy #4#  oznaCavaju se
redom autori i njihove institucije e) puna adresa, broj
telefona i e-mail osobe zaduZene za korespondenciju u
vezi predatog rukopisa.

Druga strana treba da sadrzi samo naslov
rada, rezime i klju¢ne reci, bez imena autora i
institucija. Veli¢ina rezimea za naucne i stru¢ne c¢lanke,
revijske radove tipa opsSteg pregleda i meta-analize
moze da bude do 250 reci. Ispod rezimea sa
podnaslovom “Klu¢ne reci” navesti 3-5 klju¢nih redi ili
izraza. Pozeljno je da autori za klju¢ne reci koriste
odgovarajuce deskriptore, tj. definisane termine iz
Medical Subject Heading (MeSH) liste Index Medicus-a.
Prva i druga strana se predaju na srpskom i engleskom
jeziku i ne obelezavaju se brojevima.

Tekst ¢lanka: Naucni i strucni ¢lanci, kao i opsti
pregledi i meta-analize ne smeju prelaziti 11 stranica
sa prilozima; aktuelne teme- 6 stranica; kazuistika 6-
stranica; prethodna saopstenja— 5 stranica, a izvestaji
sa skupova i prikazi knjiga 2 stranice. Naucni i strucni
¢lanci obavezno treba da sadrze poglavlja: uvod, cilj,
materijal i metode, rezultati, diskusija i zakljucak.
Zahvalnost ili komentar povodom sponzorstva rada dati
na kraju teksta Clanka iza poglavlja “zakljucak”.

U tekstu naznaciti mesta priloga i obeleziti ih
onako kako su obelezeni u prilogu.

Literatura se daje u posebnom poglavlju, pri
¢emu se navodi onim redosledom kojim se citati pojav-
ljuju u tekstu. Broj literaturne reference se u tekstu
oznacava arapskim brojem u zagradi. Za navodenje li-
terature koristiti pravila Vankuverske konvencije.
Strane se numerisu arapskim brojevima u donjem des-
nom uglu

Priloge u vidu teksta, tabela i ilustracija (gra-
fikoni, crtezi i dr.) ne unositi u tekst ¢lanka, ve¢ na
kraju teksta, na posebnim stranicama obeleZzenim u
gor-njem levom uglu sa “Tabela, Grafikon, Ilustracija” i
arapskim brojem redosledom pojavljivanja u tekstu
(npr. Tabela 1, Grafikon 1 i dr.) i svakoj se daje kratak
naslov. Kratka objasnjenja i skradenice daju se u
fusnoti. Za fusnotu koristiti slede¢e simbole: *, **,
*XX O #, ##, ##4#, ..itd. Tabele, grafikone i ilustracije
treba praviti koris¢enjem nekog od programa iz
Microsoft Office paketa. Izbegavati upotrebu boja kod
izrade grafika.

Za izradu grafickih priloga moze se koristiti bilo
koji graficki program, pri ¢emu slike moraju biti
snimljene u jpg formatu rezolucije 300 dpi (u
originalnoj velicini). Graficki prilozi se ne unose u Word
dokument vec¢ se predaju kao posebni JPG fajlovi.

Ukoliko je tabela ili ilustracija ve¢ negde
objavljena, citirati izvor i priloziti pismeno odo-brenje,
ukoliko se radi o zasticenom materijalu. Ukoliko je na
fotografiji prikazan bolesnik tako da se moze
prepoznati, potrebno je njegovo pismeno odobrenje, u
suprotnom, delovi fotografije se moraju izbrisati da
bolesnik ne mozZe biti identifikovan.

Uz rad, na posebnom listu, treba dostaviti: a)
izjavu da rad do sada nije objavljivan, b) potpise svih
autora, c) ime, prezime, taCnu adresu i broj telefona
prvog autora.

Rad je preporucljivo predati u elektronskom obliku
na e-mail adresu urednistva: acta@medfak.ni.ac.rs ili
poslati postom na CD ili DVD disku sa materijalom u
celini na srpskom i engleskom jeziku.

Rad treba otkucati u programu ms office Word
verzija 2003. ili novija. Za verziju na engleskom jeziku
koristiti font Verdana, velicine 9 pt, kodna stranica
(English). Za verziju na srpskom jeziku koristiti font
Verdana, veli¢ine 9 pt, kodna stranica (Serbian lat ili
Croatian).

U radu je obavezno koris¢enje medunarodnog
sistema mera (SI) i standardnih medunarodno prihva-
¢enih termina.

AMM zadrzava pravo dalje distribucije i Stam-
panja radova.
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Acta Medica Medianae (AMM) is a thematic
journal for medical sciences. The Journal publishes
original reasearch articles that have not been published
before.

AMM also publishes editorials, observational and
experimental articles, procedings or short communicati-
ons, review articles, meta-analyses, case reports,
current topics, articles from the history of medicine as
well as other contributions related to medical sciences.
All articles are printed in Serbian or English with short
abstracts in both Serbian and English. Articles in
English are published in electronic form on the
University of Nis Medical Faculty website as well as
international sites related to medical sciences. Acta
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