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CONTEMPORARY APPROACHES IN PREVENTION OF SUDDEN
CARDIAC DEATH

Tomislav Kosti¢'?, Marina Deljanin-Ili¢?3, Dragana Stanojevi¢!, Dragan Mili¢*>,
Goran Koracevi¢'?, Svetlana Apostolovi¢l-?, Zoran PeriSi¢?, Sonja Salinger-Martinovicl?,

Miodrag Djordjevi¢>’, Mladjan Golubovic*>, Milan Lazarevi¢*®

Sudden cardiac arrest and sudden cardiac death (SCD) are terms that are often used in
medicine as synonyms. Sudden cardiac death is defined as "natural, unexpected cardiac death
that occurs within one hour of the onset of acute symptoms and is accompanied by a sudden
loss of consciousness." The presence of heart disease may be known from before, but the
timing and manner of death are unexpected. Coronary artery disease (CAD) is responsible for
75-80% of all SCD. While atherosclerosis is a primary disease in middle-aged and elderly
people, in children and young adults (< 35 years), malignant arrhythmias that occur in the
cardiac ventricles - monomorphic or polymorphic ventricular tachycardia, and ventricular
fibrillation are the most common cause of SCD. The etiology of heart rhythm disorders may be
associated with underlying heart disease, but it is most commonly idiopathic in young people. A
number of studies have confirmed that malignant arrhythmias are the immediate cause of
death. The etiology of cardiac arrhythmias may be related to underlying heart disease, but it
may also be idiopathic. Secondary prevention of sudden cardiac death involves the treatment of
those who have been fortunate to survive sudden cardiac arrest or have documented
hemodynamically unstable ventricular arrhythmias, and the primary prevention is the
treatment of those who are at increased risk of sudden cardiac death but without documented
prior cardiac arrest or malignant ventricular arrhythmias. Given that the most common
arrhythmia preceding cardiac arrest is ventricular tachycardia (VT) that degenerates into
ventricular fibrillation (VF), prevention of sudden cardiac death involves effective interruption of
ventricular tachycardia (VT). Based on the results of studies and clinical data, it can be
concluded that implantation of ICD significantly reduces mortality in both primary and
secondary prevention compared to patients who received medication alone. Also, patients who
have a pacemaker system in addition to defibrillator therapy and resynchronization therapy
have significantly better quality of life, increased left ventricle ejection fraction, and better
echocardiographic parameters. Also, the administration of drug therapy in patients with
implanted pacemakers reduces the frequency of DC shock delivery, thereby preserving
myocardial function and reducing the damage that occurs when current passes through the
heart muscle. Implantable cardioverter defibrillators have brought a new chapter in the
treatment of the very high risk cardiovascular patients.

Acta Medica Medianae 2020;59(4):05-12.

Key words: sudden cardiac death, primary and secondary prevention, implantable
cardioverter defibrillator
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Introduction

Sudden cardiac arrest and sudden cardiac
death are terms that are very often used in medicine
as synonyms. However, the definitions of these two
terms are fundamentally different.

Sudden cardiac arrest is defined as "a sudden
cessation of cardiac activity due to which the patient
becomes unresponsive to external stimuli, normal
respiratory function ceases and signs of circulation
such as pulse activity are absent." If resuscitation
measures are not taken quickly, this condition prog-
resses to sudden cardiac death.



Contemporary approaches in prevention of sudden cardiac death

Tomislav Kosti¢ et al.

Sudden cardiac death is defined as "natural,
unexpected death due to cardiac causes that occurs
within one hour of the onset of acute symptoms and
is accompanied by sudden loss of consciousness."
The presence of heart disease may be known from
before, but the time and manner of death are un-
expected.

Unexplained sudden cardiac death that occurs
in individuals aged > 1 year is known as "unex-
plained sudden cardiac death syndrome", while in
individuals aged < 1 year this phenomenon is refer-
red to as "sudden, unexplained death in childhood"
(1).

Sudden cardiac death accompanied by nega-
tive pathological and toxicological findings is referred
to as "sudden cardiac death syndrome due to arrhy-
thmia".

The etiology of sudden cardiac death (SCD)
can be:

¢ ischemic,
* nonischemic and
¢ non-cardiac.

Coronary heart disease (CHD) is responsible
for 75-80% of all SCD cases. While atherosclerosis
is the primary disorder in middle-aged and elderly
people, children and young people (< 35 years), the
cause of SCD is most often malignant arrhythmias
that occur in the heart chambers - monomorphic or
polymorphic ventricular tachycardia and ventricular
fibrillation. The etiology of heart rhythm disorders
may be related to the underlying heart disease, but
in young people it is most often idiopathic. Also, in
addition to malignant arrhythmias, the cause of SCD
in young people can be anomalies of the coronary
arteries, especially the anomalous origin of the left
coronary artery from the pulmonary artery or from
the right coronary sinus. In addition to the above
causes, it is interesting to note the fact that recent
studies have proven a link between air pollution (fine
particles with an aerodynamic diameter < 2.5 um
and ozone) and outpatient cardiac arrest (1, 2).

Possible causes of SCD

¢ Myocardial infarction (including myocardial
infarction without ST elevation)

¢ Coronary artery abnormalities

¢ Coronary spasm (especially in male smokers
without previous KB or with minimal KB)

¢ Prolonged QT syndrome - can be inherited
(usually caused by congenital ion channel defects) or
acquired (caused by drugs that block the sodium
channel known as hERG)

¢ Shortened QT interval syndrome

¢ Brugada syndrome

< Early repolarization syndrome

¢ Catecholamine polymorphic ventricular tachy-
cardia

¢ Cardiomyopathies, heart failure, valvular di-
sease, congenital heart defects

¢ Risk factors for SCD largely coincide with risk
factors for coronary heart disease, which especially
refers to:

® age,

¢ male gender,

¢ positive family history of coronary heart di-
sease,

e elevated LDL cholesterol levels,

¢ hypertension,

¢ smoking and

e diabetes.

There are also studies that indicate specific
risk factors such as:

e Increased heart rate - an independent risk
factor for SCD regardless of whether there is heart
disease or not. The basis of this connection is not
completely clear, but a decreased parasympathetic
activity is possible.e excessive alcohol consumption

¢ electrocardiographic changes in the ST seg-
ment and T wave (depression and inversion of the T
wave) - may be a risk factor for SCD in patients in
whom angina pectoris has not been verified. The
corrected QT time > 420 msec in the longer period
can be a predictor of SCD, while in the shorter pe-
riod the predictors of SCD occurrence can manifest
as a dispersion of the QT interval, as well as higher
amplitudes in the change of T waves amplitudes.

e genetic and hereditary diseases (Brugada
syndrome, QT anomaly, adrenergic polymorphic VT)
- indicate the importance of family history and ge-
netic testing in the prevention of SCD.

e condition after myocardial infarction - in
high-risk patients after myocardial infarction accord-
ing to various studies (EMIAT, CAMIAT, TRACE,
SWORD, DIAMOND-MI) the cumulative incidence of
arrhythmic mortality reaches 5% after one year and
9% at the end of the second year, while the in-
cidence of nonarrhythmic cardiac deaths were 4%
and 7%, respectively, in the same follow-up period.
It is interesting that with the introduction of throm-
bolytic therapy, the relationship between arrhythmic
and non-arrhythmic death did not change signifi-
cantly.

e Left ventricle ejection fraction (LVEF) - is
the most important prognostic parameter in the
implementation of primary and secondary preven-
tion of SCD. The value of LVEF < 40% is the most
important predictor of SCD. In cases where the LVEF
is 10-15%, sudden death is not the most common
and is then associated with bardiarrhythmias or
electromechanical dissociation rather than ventricu-
lar tachyarrhythmias.

¢ clinically registered VT as well as patients
who have already been successfully resuscitated (3,
4).

The joined mechanism of SCD developement,
which may be caused by various etiological factors,
includes marked activation of the sympathetic ner-
vous system and massive release of catecholamines
during the stress response. One of the effects of
prolonged catecholamine increase involves the acti-
vation of a- and B-adrenoceptors. Activation of B-
adrenoreceptors is thought to play a crucial role in
the development of SCD. Activation of the stimu-
latory regulatory G protein (Gs protein - one of the
five main components involved in the cyclic AMP
(cAMP) signaling pathway) associated with B-adre-
noreceptors leads to the activation of adenylyl
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cyclase which catalyzes the formation of cAMP from
ATP. The formation of cAMP leads to the activation
of protein kinase A, which subsequently induces the
phosphorylation of voltage-gated L-type calcium
channels. Phosphorylation of these channels leads to
a significant increase in the influx of Cax* into car-
diomyocytes during cardiac action potential, which
further triggers the release of Ca,* from the sarco-
plasmic reticulum via the rianodin receptor. This cal-
cium alteration is known to induce ventricular arrhy-
thmias that are often associated with SCD. In addi-
tion to the harmful cascade that affects B-adreno-
receptors, it is thought that a-adrenoreceptors may
play a significant role in vascular remodeling, proli-
feration, and hypertrophy during stress responses.
Stimulation of a-adrenoreceptors with increased con-
centration of catecholamines also causes negative
effects on coronary arteries.

Prolonged exposure to high levels of circula-
ting catecholamines results in coronary spasm
causing myocardial ischemia, which may contribute
to the occurrence of etiological factors leading to
SCD. Ischemia associated with coronary spasm can
also cause aortic pressure reduction and dilatation of
arterio-venous shunts leading to multidimensional
hypoxia. The detrimental effects of elevated cate-
cholamine levels and their role in the pathogenesis
of SCD are further potentiated when these molecu-
les are susceptible to autooxidation. Catecholamine
oxidation products lead to the generation of amino-
chromes that have been shown to have a detri-
mental effect on cardiomyocytes. The formation of
these end products of catecholamine oxidation direc-
tly correlates with the increase of superoxide anions
and subsequently formed hydrogen peroxide, which
is known to cause DNA degradation, protein dena-
turation and lipid damage, thus increasing the risk of
SCD at the molecular level. During the mentioned
response to stress, an increased incidence of platelet
aggregation and atherosclerotic plaque formation
was also noted, which further increases the risk for
SCD. Elevated levels of circulating catecholamines
have been shown to increase platelet aggregation,
resulting in an increased risk of developing coronary
artery occlusion leading to myocardial infarction.
These conclusions led to the formation of a unique
theory for stress-induced SCD that brings together
several different etiologies into a single molecular
phenomenon (1, 4, 6).

It should also be noted that increased oxi-
dative stress is often associated with vascular endo-
thelial damage. It is known that the endothelium is
intimately associated with the regulation of vascular
tone, platelet activity, leukocyte adhesion and throm-
bosis. Damage to this inner lining of the vascular
bed can cause serious consequences of various etio-
logies. In particular, a prolonged response to stress
may result in excessive release of endothelin-1 from
the endothelium, which may lead to an increased
risk for SCD. Endothelin-1 is normally responsible for
vasoconstriction and is thought to be in complex
equilibrium with vasodilators such as nitrogen mono-
xide (NO). When this balance is disturbed by excess
endothelin-1, patients often suffer from vasospasm,

which leads to tissue ischemia and possible necrosis.
This imbalance is further complicated by the detri-
mental effects of oxidative stress leading to endo-
thelial damage and impaired NO release. This dis-
order may be directly related to the increased risk of
SCD through the development of coronary artery
disease (3-5).

Diagnosis and screening of patients at
risk of SCD

Regarding the diagnosis or screening patients
at increased risk for SCD, an ECG, as one of the
basic, non-invasive diagnostic procedures, can be
helpful. Since many diseases have, as an accompa-
nying manifestation, the disturbance of the electrical
conductivity of the heart, this diagnostic method can
enable a quick insight into the existing abnormalities
and its’ progression. It has been noted that 95% of
patients who have a high risk of SCD exhibit abnor-
malities on the ECG. However, ECG findings are very
often not specific for SCD and require further diag-
nosis in order to confirm the existence of a risk
factor.

ECG testing can provide insight into the
etiology that potentially classifies a patient into a
group of people at risk for developing SCD. Arrhyth-
mogenic dyspalsa of the right ventricle is classically
manifested by inverted T waves in the middle pre-
cordial leads, dilated or fragmented QRS complexes,
as well as abnormal complexes on the S wave in the
right leads. Patients with evidence of arrhythmo-
genic right ventricular dysplasia are further exa-
mined to assess the possible presence of comorbi-
dities and the potential risk for SCD. In contrast to
right ventricular arrhythmogenic dysplasia, congeni-
tal coronary artery disease does not normally pre-
sent with any specific changes on the ECG. In addi-
tion, any arrhythmias that occur as a secondary
manifestation of the underlying disease may provide
information of the potential risk for SCD, but require
further investigation to be of clinical significance.

Another important non-invasive imaging tech-
nique for detecting the risk of developing SCD in
patients is echocardiography. The use of echocardio-
graphy may be particularly useful in the detection of
valvular abnormalities, aortic root dilatation, left
ventricular dysfunction, and left ventricular EF as-
sessment. This diagnostic method is ideal for use in
patients with hypertrophic and dilated cardiomyo-
pathy, but cannot be used for the purpose of diag-
nosing conditions such as congenital coronary ano-
malies. In certain cases, echocardiography may be
used to establish the suspicion of an abnormal origin
of the coronary arteries, but it is usually often
necessary to conduct further screening to obtain an
accurate diagnosis. The parameters obtained on
echocardiographic examination have low sensitivity
in predicting the risk of developing SCD. The pre-
sence of scarring and heterogeneity of myocardial
tissue have been shown to be directly related to the
developement of cardiac arrhythmias, which is a
direct cause of SCD.
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Cardiac magnetic resonance imaging is also
one of the non-invasive imaging techniques that
quantifies scarring and is considered to have predic-
tive significance in patients at risk for SCD. This
diagnostic method enables the visualization of the
myocardial scar using gadolinium amplification,
which has been proven to have an extremely strong
correlation with the histopathological finding. Mag-
netic resonance imaging is also characterized by
high spatial resolution, which enables the differentia-
tion of different scar patterns and the detection of
interstitial fibrosis and edema. In addition, the topo-
graphic distribution of late gadolinium enhancement
allows the differentiation of different types of cardio-
myopathies, which is of great benefit in stratifying
the risk of SCD in patients.

The application of invasive diagnostic proce-
dures, such as cardiac catheterization, is of great
importance for determining the etiological factor that
caused the changes in the coronary blood vessels.
The main benefits of cardiac catheterization include
evaluating the presence of coronary artery disease,
valvular disease, and/or aortic disease. This invasive
procedure can also detect the presence of congenital
anomalies of the coronary arteries, which can place
the patient in a group at risk for developing of SCD.
Cardiac catheterization is most often used when
there is a clinical suspicion of coronary heart disease
after non-invasive diagnostic procedures (1, 5).

Primary and secondary prevention of
sudden cardiac death

Sudden cardiac death is one of the greatest
health problems of modern man, and its prevention
is one of the greatest challenges of modern cardio-
logy. Sudden cardiac death is an extremely big
problem in middle and highly developed countries,
because its expression is often the first and last at
the same time. Four methods are available for pri-
mary and secondary prevention of sudden cardiac
death:

1. Drug therapy (antiarrhythmics)

2. Surgical methods to reduce left ventricular
arrhythmic focus

3. Catheter ablation of arrhythmic focus

4. Implantation of an implantable cardioverter
defibrillator (ICD)

Cardioverter defibrillator (ICD) implantation
provides the best prevention of sudden cardiac
death, both secondary and primary, and there is no
alternative in any of the drugs known today, in
selected high-risk patients. It is significant that a
recent indication for its implantation is a primary
prevention of sudden cardiac death. Of special sig-
nificance nowadays is the development and use of
resynchronization therapy and implantable cardio-
verter defibrillator in the treatment of heart failure

().

A number of studies have confirmed that
malignant arrhythmias are the immediate cause of
death. The etiology of heart rhythm disorders may
be related to the underlying heart disease, but it can
also be idiopathic. Secondary prevention of sudden
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cardiac death involves treating those who are lucky
enough to survive sudden cardiac arrest or have
documented hemodynamically unstable ventricular
arrhythmias, and primary prevention involves
treating those who are at increased risk for sudden
cardiac death but without documented previous
cardiac arrest or malignant ventricular arrhythmias.
Since the most common arrhythmia that precedes
cardiac arrest is ventricular tachycardia (VT), which
degenerates into ventricular fibrillation (VF), preven-
tion of sudden cardiac death involves effective
cessation of ventricular tachycardia (VT). Large
multicenter studies in the 1990s demonstrated the
ineffectiveness of antiarrhythmics, including amioda-
rone in the prevention of sudden cardiac death in
those patients in whom VT/VF could not be pre-
vented by treatment of underlying heart disease,
and showed significantly better survival in patients
treated with implantable CD cardioverter defibrilla-
tors (8, 9).

Ventricular fibrillation (VF) and ventricular ta-
chycardia (VT) are the most common causes of
sudden cardiac death in the first hours after AIM.
They usually occur during the first hour or the first
24 hours. In the last 40 years, with the organization
of coronary units, hospital mortality has decreased
from 30% to 10-15%, primarily due to the preven-
tion and treatment of arrhythmias and conduction
disorders. Ventricular tachycardia may present as
nonsustained (lasting 30s) or sustained VT (lasting
> 30s). They can often be accompanied by syncope,
which depends primarily on the hemodynamic situa-
tion in the AIM. Ventricular fibrillation (VF) is most
common in the first hour after the infarction, and
then the frequency decreases during the first 24-48
hours. Up to 80% of all VF in AIM occur in the first 4
hours. Epidemiological data show that the frequency
of primary fibrillation is significantly reduced, most
likely due to the correction of electrolyte disorders,
due to therapeutic measures that reduce the size of
the infarction, as well as due to the early use of B
blockers. Unlike VF caused by myocardial ischemia,
which is most common in the first hours, VF caused
by major necrosis, severe heart failure, left ven-
tricular aneurysm, and other severe AIM complica-
tions occurs later, after 48 h (secondary fibrillation)
and has a poor prognosis (5).

Implantable cardioverter defibrillators (ICDs)
are devices that are designed primarily to conduct
therapy for treatment of heart rhythm disorders. In
1980, in cooperation with engineers, Mirowski began
the realization of the project of creating an implant-
able device whose task was to recognize and stop
heart rhythm disorders leading to sudden cardiac
death. In the period from 1980 to 1985, the device
was called the Automatic Implantable Defibrillator,
and in 1985 its use was approved by the FDA. In
Serbia, the first such device was implanted by Prof.
Dr. Milan Bane Djordjevic in 1986 at the Clinical
Center of Serbia. Today, modern ICD devices are
similar in appearance and function to standard bra-
dycardia pacemakers. They use a lithium-vanadium
battery due to the reliability of the energy source
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and the need to transfer a larger amount of energy
in a short period of time (10, 11).

Earlier defibrillators had epicardial patch elec-
trodes, which made necessary to perform the opera-
tion with a thoracotomy approach, until today when
the placement of the electrode is performed endo-
venously, practically the same as with standard anti-
bradycardial pacemakers. Detection of heart rhythm
disorders is a specific and basic function of the ICD.
This detection is based on heart rate, frequency, but
requires individual programming, practically for each
patient. Detection criteria in ICD have evolved at
least as much as therapeutic ones. Initially, the only
detection criterion was the number of detected R-R
intervals, and to date, detection algorithms have
been perfected to prevent maldetection of VT, VF,
false detection of VT/VF instead of atrial arrhythmias
or sinus tachycardia. Different manufacturers offer
different discriminatory criteria, but all have retained
the R-R interval stability criterion. Another discri-
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minatory criterion used by all companies is the anal-
ysis of the beginning of fast R-R intervals (onset)
which avoids false detection of VT in the case of
sinus tachycardia. Additional criteria have been in-
troduced with the aim of even better discrimination
of VT/VF, such as the criterion of QRS complex
width, intrinsic QRS pattern (template) and automa-
tic analysis of P-QRS ratio (PR logic). The greatest
advancement in the technological sense was the
introduction of gradual tiered therapy, which means
that the detected VT is treated with the least aggre-
ssive therapy, antitachycardia burst stimulation of
different duration of V-V stimulus. After a series of
more aggressive ATP options, synchronous cardio-
version with a lower current is applied, and finally
defibrillation with a maximum current (30-40]). In
the case of VF, the maximum strength of the DC
shock is applied immediately, with the possibility of
changing the polarity (15, 16).
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Figure 1. Intracardiac ECG of the ICD, with HF detection and successful therapy

Indications for implantation and therapy
with implantable cardioverter defibrillator

Class I

- In patients who have survived cardiac arrest
due to VF or haemodynamically threatening VT, and
that it is possible to exclude causes resulting from
reversible conditions (A)

- In patients with structural heart disease and
spontaneous VT (B)

- In patients with obscure syncope with elec-
trophysiologically induced VT or VF (B)

- In patients with EF < 35%, which is a con-
sequence of AIM and from which at least 40 days
have passed, and the patient is in functional NYHA
class II or III (A)

- In patients with non-ischemic dilated cardio-
myopathy and EF < 35%, NYHA class II or III (B)

- In patients with non-repetitive VT after AIM,
EF < 40%, and with the possibility of causing VF or
VT in electrophysiological examination (B).

ICD installation can be applied:
Class IIa (C)

- In patients with repetitive VT with normal or
approximately normal ventricular function

- In patients with hypertrophic cardiomyo-
pathy, arrhythmogenic right ventricular dysplasia,
sarcoidosis of the heart, Chagas' disease, in the
syndrome of prolonged QT interval who had syncope
or VT

- In patients with Brugada syndrome who had
syncope or VT (11, 12).

Primary prevention in patients with structural
heart disease and damaged left ventricle and/or
symptoms of heart failure is currently one of the
greatest challenges in cardiology. Primary preven-
tion of sudden cardiac death refers to patients with
structural myocardial disease and damaged left
ventricle with decreased EF. Several studies have
shown the benefit of an implanted ICD over drug
therapy. Namely, with a decrease in EF below 35%,
the frequency of malignant arrhythmias is not linear
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but exponential, so that the occurrence of these life-
threatening arrhythmias is significantly higher below
this EF limit. The MADIT study showed a 54% re-
duction in overall mortality in patients with EF < 35%
and implanted ICD due to ischemic heart disease.
MUSTT study in patients with reduced EF < 35%
showed that in the group of patients with ICD the
reduction in mortality due to arrhythmias was 75%
and the reduction in overall mortality by 60%. These
two studies were the first for primary prevention in
high-risk patients. The SCD-HEFT study was desig-
ned to show if amiodarone or ICD reduce overall
mortality in patients with coronary heart disease or
nonischemic cardiomyopathy classified as NYHA
class II or III and an EF of less than 35%. Patients
were randomized into 3 cohorts:

e 847 with placebo,

e 845 with amiodarone, and

e 829 with ICD.

The main conclusion of the study was that pa-
tients with congestive heart failure in class II and III,
EF less than 35%, with good optimal drug therapy
had mortality in the controlled placebo group of
7.2% per year for 5 years. A simple ICD, program-
med only for a detection zone of 188/min, and ther-
apeutically only for maximum DC shock reduces
mortality by 23%. Amiodarone when taken for pri-
mary prevention does not increase survival and has
the same effect on primary prevention as placebo.
The MADIT II study examined the prophylactic be-
nefit of ICD in patients with coronary heart disease,
EF < 30%, who had at least one myocardial infarc-
tion. The study showed an absolute reduction in
mortality in the group of patients with ICD compared
to the group with conventional therapy.

Patients with ICD had a 31% reduction in
mortality compared to the group of patients with
conventional therapy. Both groups of patients had
equivalent and necessary doses of B blockers, ACE
inhibitors, diuretics, digitalis and aspirin. The findings
of the MADIT II study showed that in patients with
myocardial infarction and left ventricular dysfunc-
tion, prophylactic administration of ICD significantly
increased survival. The inducibility of VT by NEPS,
performed during ICD implantation, was associated
with more frequent use of VT therapy and reduced
use of VF therapy. In one of the recent studies, Moss
et al. have shown that the cumulative probability of
appropriate VT/VF ICD therapy was40% in the
period of 4 years after implantation, which confirms
the benefit of ICD in a longer follow-up period (11,
12).

Special groups of patients prone to deve-
loping malignant arrhythmias that particularly be-
nefit from ICD implantation are those with: congeni-
tal heart disease, hypertrophic cardiomyopathy,
Brugada syndrome, idiopathic VT/VF, left ventricular
noncompaction, long and short QT interval synd-
romes, right ventricular arrhythmogenic dysplasia,
infiltrative cardiomyopathies (13, 14).

Secondary prevention is indicated in patients
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who have survived cardiac arrest or sustained VT.
Numerous randomized studies have shown that the
use of ICD is associated with a reduction in mortality
compared with patients treated with any type of
drug therapy.

Since the middle of the last decade of the last
century, many studies of secondary prevention of
sudden cardiac death have been launched to com-
pare the effects of antiarrhythmics, most commonly
amiodarone, with ICD in patients with documented,
haemodynamically unstable, recurrent ventricular
arrhythmias in survivors. Secondary prevention of
sudden cardiac death refers to the prevention in
those groups of patients who had life-threatening
arrhythmias (VT or VF). The most notable of these
are the AVID, CIDS, and CASH studies. In each of
the studies, ICDs showed a significant and un-
doubted improvement in survival compared with
antiarrhythmics, from 20% in the CIDS study, more
than 38% and 39% in the CASH and AVID study to
as much as 73% in the Dutch DUTCH CES study.
The AVID study was one of the most significant
studies of secondary prevention of sudden cardiac
death. The study included 1,016 patients and the
results showed that the reduction in mortality in the
group of patients with ICD compared to drug ther-
apy was 38% in the first year after implantation
compared with the group treated with amiodarone
or sotalol. In the second year of follow-up, a re-
duction in mortality of 26% was found, and in the
third 30% in relation to patients treated with anti-
arrhythmics. After this study, for the first time, it
was accepted that ICD significantly increased sur-
vival in patients with malignant ventricular arrhyth-
mias, and the attitude about ICD implantation, only
if antiarrhythmics proved ineffective, was changed.
The CIDS and CASH studies also showed a signifi-
cant reduction in mortality compared to drug therapy
(7,9, 11).

Conclusion

Based on the results of studies and data from
clinical practice, it can be concluded that ICD im-
plantation significantly reduces mortality in both
primary and secondary prevention compared to pa-
tients who received only drug therapy. Namely, pa-
tients with implanted resynchronization therapy
pacemaker system, in addition to a defibrillator,
have significantly better quality of life, increased
LVEF, as well as echocardiographic parameters.
Also, the use of drug therapy in patients with im-
planted pacemakers reduces the frequency of DC
shock delivery, which preserves myocardial function
and reduces the damage that occurs when current
passes through the heart muscle. Implantable
cardioverter defibrillators have opened a new
chapter in the treatment of the cardiovascular pa-
tients at the highest risk.
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Naprasni sréani zastoj i naprasna sréana smrt su termini, koji se u medicini vrlo ¢esto
koriste kao sinonimi. Naprasna sréana smrt (NSS) definiSe se kao "prirodna, neocekivana
smrt usled sréanih uzroka, koja nastaje unutar jednog sata od pocetka akutnih simptoma i
pracena je naglim gubitkom svesti". Prisustvo sr¢anog oboljenja moze biti poznato od ranije,
ali su vreme i nacin smrti neocekivani. Koronarna bolest (KB) odgovorna je za 75% - 80%
svih sluajeva NSS. Dok je ateroskleroza primarni poremecaj kod ljudi srednje i starije Zivotne
dobi, kod dece i mladih osoba (< 35 godina) uzrok NSS najc¢eSée predstavljaju maligne
aritmije, koje se javljaju u sréanim komorama - monomorfna ili polimorfna komorska
tahikardija i ventrikularna fibrilacija. Etiologija poremecaja sr¢anog ritma moze biti povezana
sa osnovnim src¢anim oboljenjem, ali je kod mladih osoba najcesce idiopatska. Veéi broj
studija potvrdio je to da su maligne aritmije neposredni uzrok smrti. Etiologija poremecaja
sréanog ritma moze biti vezana za osnovno srcano oboljenje, ali moze biti i idiopatska.
Sekundarna prevencija naprasne sréane smrti podrazumeva lecenje onih koji su imali srece
da prezive iznenadni sréani zastoj ili imaju dokumentovane hemodinamski nestabilne
komorske aritmije, a primarna prevencija podrazumeva leCenje onih koji imaju povisen rizik
od nastanka naprasne srcane smrti, ali bez dokumentovanog prethodnog sréanog zastoja ili
malignih komorskih aritmija. S obzirom na to da je naj¢eSc¢a aritmija, koja prethodi sr¢canom
zastoju, komorska tahikardija (VT), koja degeneriSe u komorsku fibrilaciju (VF), prevencija
naprasne sréane smrti podrazumeva efikasno prekidanje komorske tahikardije (VT). Na
osnovu rezultata studija i podataka iz klinicke prakse, moZe se zakljuciti da implantacija
implantabilnog kardioverter defibrilatora (ICD) znacajno smanjuje smrtnost i u primarnoj i u
sekundarnoj prevenciji, u odnosu na bolesnike koji su primenjivali samo medikamentnu
terapiju. Sem toga, bolesnici kod kojih je ugradnjom pejsmejker sistema, pored defibri-
latorske ostvarena i resinhronizaciona terapija, imaju znacajno bolji kvalitet Zivota, poveéanje
EF, kao i ehokardiografske parametre. Takode, primena medikamentozne terapije kod
bolesnika sa ugradenim pejsmejkerom smanjuje ucestalost isporucivanja DC Soka ¢ime se
postize oCuvanje miokardne funkcije i smanjuju se oste¢enja koja nastaju prilikom prolaska
struje kroz sréani misi¢. Implantabilni kardioverter defibrilatori doneli su novo poglavlje u
leCenju najrizicnijih kardiovaskularnih bolesnika.

Acta Medica Medianae 2020,59(4):05-12.

Kljucne reci: naprasna sr¢ana smrt, primarna i sekundarna prevencija,
implantabilni kardioverter defibrilator
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Teamwork in the healthcare system is a necessity because of the complexity of health
problems and the emancipation of users. Teamwork characterized by working together, goal,
purpose, ethics, problem-solving ideas, good communication, shared responsibility and synergy
is a gold standard in the healthcare of patients where each member has specific task and
function while respecting the others in the team.

The aims were to describe characteristics and benefits of teamwork in healthcare, to
describe the types of teams in health care, and to identify the main limiting factors for a team’s
success in healthcare.

The effects of teamwork in healthcare are: reducing the length of stay in hospital,
reducing costs of healthcare, increasing the satisfaction of users and care givers, improving the
quality of health services, efficient use of resources in healthcare, improvement the quality of
communication. Unlike the traditional disease focused approach, nowadays, the teams are
focused on holistic approach to patient and health-disease phenomenon.

When performing complex tasks that involve quick decision-making, rapid interventions
and quick solutions, especially in emergencies in healthcare and in treatment of chronic
disease, teamwork is invaluable. The main limiting factors for the success of the team in
healthcare are: lack of staff in healthcare, insufficiency in competency of staff, limited financial
resources, inability of team members to work in team (lack of experience and education), lack

of leadership in the healthcare institution for encourage and promote teamwork.
Acta Medica Medianae 2020,59(4):13-19.

Key words: nursing, team in nursing health care, teamwork, health care system

Clinical Center of Serbia, Clinic for Burns, Plastic and
Reconstructive Surgery, Belgrade, Serbia

2Faculty of Medicine Novi Sad, postgraduate student, Novi Sad,
Serbia

3Academy of Educational and Medical Vocational Studies
Krus$evac, Department Cuprija, Cuprija, Serbia

Contact: Suncica Ivanovic¢
25. May 69, 18000 Nis, Serbia
E-mail: suncica.ivanovic@yahoo.com

Introduction

In recent years, the emphasis has been
placed on the importance of team and team work,
as it achieves much better results than those
achieved through individual work. A team is a group
of people who have common goals that are solved
by mutual cooperation. It is not easy to form and

www.medfak.ni.ac.rs/amm

maintain a team because team consists of members
who have different professions and characters, but it
is of great importance that adequate communication
exists within the team as well as striving for a
common goal (1, 2).

Teamwork in the healthcare system is a ne-
cessity because the health care giver as an indi-
vidual is not in a possibility to meet all of health care
user's demands. Numerous studies have proven that
effective healthcare teams reduce the length of hos-
pitalization and healthcare costs and increase cus-
tom and team member satisfaction.

The two most common terms used in the
description of healthcare teams are the multidisci-
plinary and the interdisciplinary team (3).

A multidisciplinary team consists of individuals
who have same or different medical professions who
strive to achieve a common goal. Members of an
interdisciplinary team have same or different profile
and work continuously together, as opposed to a
multidisciplinary team where individual members
can be involved if needed. A common characteristic
of both teams is the provision of the highest quality
of patient care that is actually the highest possible
quality of the provided health services.
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Although teamwork is not a novelty in many
sectors, including the healthcare system, there is
still a need to explain the purpose of its existence as
well as the need for further research.

Defining a team as a term

A team is defined as a series of interpersonal
interactions that lead to the achievement of a set
goal, and teamwork represents the join efforts of
two or more members, as well as the individual
achievements of each individual member, in order to
solve tasks. The name "Team" is described as: T
(together), E (everyone), A (achieve), M (more). A
very important characteristic of a team is its suc-
cess, which should be greater than the work of each
member individually. Teams, according to their
achievements, are divided into: unsuccessful, aver-
age and successful teams in their job. Classical
teams use only a part of knowledge and expertise,
while synergistic teams use the knowledge and abi-
lities of all members, and they are known as super-
sumed teams (1, 4).

Before forming a team, it is very important to
determine its purpose and tasks. It is important to
know that any team has a life cycle that begins with
the formation and construction of a team, and con-
tinuous with work which aim is to achieve greater
team success. The team is made up of people of
different beliefs, attitudes, characters, opinions, so it
is generally difficult to maintain a balance in team-
work, especially in emergencies (2, 5).

When forming a team, it is very important to
answer some questions, such us:

* Will the team be permanent or temporary?

e What is expected of the team?

¢ How will the team’s success be measured?

o What pressures will the team be exposed to?

The team consists of a small number of
people with specific skills who are committed to the
common approach and realization of goals for which
they are responsible. The biggest challenges in
forming and operating a team are limited resources
and rapid change. Organizing teams and teamwork
involves fundamental changes in the way of work
and manage (3).

Defining teams in the healthcare system

The healthcare team is defined as a set of
many different healthcare professions characterized
by teamwork, purpose, ethics and shared responsi-
bility and synergy, and each member is expected to
be maximally engaged in accordance with his/her
competencies. Due to complexity of the challenges
in medicine, and in healthcare in general, teamwork
is a necessary factor in organizing quality professio-
nal work (6, 7).

Teamwork is the gold standard in the care of
patient where each member has a specific task while
respecting the tasks and roles of the other mem-
bers. Teamwork is of utmost importance for the
quality of health services, the functioning of the
health care system and the organization of health
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care (9). Some of the benefits of teamwork in
healthcare are:

¢ Reduction of costs

¢ Shorter length of hospitalization

o Efficient use of health resources

e Better communication

o Better quality of health services

Health care teams are in constant function to
meet the needs and complex and multiple health
problems of their users. A professional and coordi-
nated team made up of healthcare professionals of
different profiles enables healthcare delivery with
high quality (8).

The model of teamwork in healthcare was
created in 1920 in Great Britain. Unlike the tradi-
tional, disease-focused approach, today focus of
team is a holistic approach to the patient and the
health-disease phenomenon (9, 10). However,
teamwork is still largely based on the traditional
model that the patient is a passive recipient of
health care services, and a team member is an
active participant, while to a lesser but positive trend
there is an approach to team work that respects the
patient’s active participation in the healing process
(11).

In healthcare, teamwork has been represen-
ted since ancient times, as a multidisciplinary team,
an interdisciplinary team, and a transdisciplinary
team based on the interchange of roles of members
within the team. The multidisciplinary team is based
on different disciplines and the division of work task
accordingly, and the interprofessional team is based
on the mutual, collaborative cooperation of all mem-
bers (12).

Today, healthcare teams are faced with
comorbidities and chronic illnesses almost daily, so
comprehensive health assessment and healthcare of
such patients is required, which requires the collabo-
ration of different professions (13).

The aims

- To describe characteristics and benefits of
teamwork in healthcare,

- To describe the types of teams in health
care, and

- To identify the main limiting factors for a
team’s success in healthcare.

Results and discussion
Teamwork in the healthcare system

The team represents a certain form of formal
organization of joint work of a smaller or larger
number of people, with common tasks and goals,
plans, motives and interests. The achievement of
one team member directly or indirectly affects
everyone else and improves the final results of all
work. The key differences between the team and the
group are in the organization and some of the dif-
ferences are shown in Table 1.

Teamwork has its advantages and dis-
advantages. Some of the benefits are: greater team
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member motivation, better performance, more ef-
fective decision-making, a willingness to cooperate,
enhancing each member’'s competences and work

experiences. Some of the disadvantages are: sus-
ceptibility to stress, chronic frustration, or tiredness
with teamwork (4).

Table 1. Differences between the team and the group by specific characteristics

Group Characteristic Team
Individual «— Responsibility — Individual and group
Low «— Motivation — High
Individual — Aims — Common
Voting «— Decision making — Consensus
Exist «— Hierarchy — Minimal
Inconsistent «— Skills — Consistent
Little or no «— Autonomy — High degree
Irresistible « Organizational changes — | Resistant

Each is basically a working group, and it
grows into a team when its members are well orga-
nized and united to carry out their tasks. Teamwork
is a form of coordinated activity based on the colla-
boration and competence of different experts, and
its effectiveness is reflected in the evaluation of all
that has been achieved, as well as the satisfaction of
team members (5). According to WHO, teamwork
involves the action of more professionals towards a
common goal. The ideal number of members is 3-12
people (6).

Teamwork in healthcare enables coping with
complex, risky situations and problems, reducing the
use of time, money and other resources, while in-
creasing efficiency. Teamwork is a means by which
average people achieve above-average results (7),
and a new, modern and flexible way of working for
people who need to solve a particular complex
problem based on their own judgment, or to suggest
the most appropriate way to solve certain issues and
problems. Individuals, namely members must con-
stantly be affirmed and motivated in order to main-
tain mutual trust (3). However, the main limiting
factors for team success in health care are: lack of
staff, insufficiently competent staff, limited financial
resources, inability of team members to work in a
team (lack of experience and education), lack of
leadership in a healthcare facility to encourage
teamwork.

Effectiveness of teamwork in the healthcare
system

In addition to professional knowledge, it is
important that the team members have the ability to
listen to each other and to appreciate others’
opinions, namely, the team must have good com-
munication skills such as conflict resolution, coun-
seling, assertiveness, etc. It is proven that a well-
functioning team reports only a few professional
mistakes and stress. A multidisciplinary team, such

as health care teams, most often must possess the
aforementioned abilities and skills, because they
consist of members of different professions, in order
to maximize results and increase patient satisfaction
with the services provided (6). Communication in
medicine and in healthcare in general is the basis for
successful collaboration between patients and their
families and between healthcare professionals. Ac-
cording to modern understanding, the four most im-
portant components of good clinical practice are, in
addition to knowledge and physical examination,
communication skills and problem-solving abilities.
Any healthcare provider, regardless of position and
specialty, is an indispensable part of a whole that
can only be maximized through joint collaboration,
and numerous studies have shown that collegiality
between team members contributes to a positive
treatment outcome (8).

Effective healthcare teams are more flexible,
take more risks, have new ideas, and make de-
cisions faster. According to Belbin, it is necessary
that different, well-coordinated and compatible
members exist in order to make team which is
successful, because if all team members have simi-
lar behavioral styles or similar roles, the team be-
comes imbalanced. For the proper functioning of the
team, it is very important that communication is
regular, open and honest and that information is
accessible to all team members (7).

Dilemmas of naming the teams in the
healthcare system

The four most common terms used to de-
scribe health care teams are: multidisciplinary, inter-
disciplinary, multiprofessional and interprofessional
(14). The prefix "multi" implies the diversity of the
employees that make up the team, while "inter"
denotes joint and mutual tasks, and interprofessio-
nal and interdisciplinary teams are teams with for-
mal structure (15). According to the way they func-
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tion, health teams are interdisciplinary or multidisci-
plinary teams (7). Although these terms are most
represented in the literature, they are not always
clearly defined. Multidisciplinary healthcare teams
are the most represented, especially when it comes
to chronic diseases, and interprofessional teams dif-
fer from multidisciplinary teams in that the main
team member is the patient.

The development of healthcare teams was
initially non-interdisciplinary, i.e., the team consisted
of, for example, nurses working in the same depart-
ment (16). Although there are different names for
describing healthcare teams, none of them should
affect communication within the team or quality of
team work (17).

The term ‘interprofessional" refers to the
education of health professionals from different dis-
ciplines, and the term "multidisciplinary team" most
commonly describes healthcare teams composed of
different disciplines (10). In describing teams on the
basis of their structure or cooperation, some authors
use the name multiprofessional, but use the name
interdisciplinary when referring to the interventions
performed by the team, while the term interprofes-
sional means both. In describing healthcare teams,
there is no one universal name which can cause
some problems or ambiguities. Haggerty et al. in
2007, in his study defined a muiltidisciplinary team
as a joint collaboration of professionals from differ-
ent medical disciplines while providing healthcare
(18).

In some studies, the term "interprofessional
team" is defined as work between two or more
clinical professions, while the term "interdisciplinary
team" refers to the work of physicians of different
specialties, all with the aim of improving mutual co-
operation and the quality of services provided (19).

Numerous studies consider that the health-
care teams consist not only of health professionals
of different profiles, but also non-medical staff such
as administrative staff and others, while Mills et al.
in 2010, in their study included staff in management
position in healthcare facilities from other cities or
countries as members of the healthcare teams (20).

A multidisciplinary and interdisciplinary team

The multidisciplinary team is made up of
members of different medical profiles who, through
their work and effort, contribute to the improvement
and promotion of health, while the interdisciplinary
team consists of health professionals who, through
mutual cooperation, decide on the well-being of
patients. Teamwork has positive effects because it
contributes to improved results, efficiency and safety
(21).

The term "team" is universally used in all
working groups of health and social care. Despite
the development of teams, interdisciplinary team-
work is not clear enough for practitioners. In order
to achieve efficiency and reliability in an inter-
disciplinary team, it is essential that all members
have specific knowledge, skills and attitudes in order
to monitor each other’s performances and maintain
a positive climate and collaboration within the team
(22).
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An interdisciplinary team consists of members
of a particular specialty, support staff, and adminis-
trative staff who work together toward a common
goal. The Australian study promoted interdisciplinary
collaboration as a priority in health care delivery with
mandatory feedback. Evaluation of teamwork can
improve team cohesiveness, team focus, as well as
professional identity (20). Clinical knowledge and
skills of interdisciplinary healthcare teams have been
improved in recent years. There is also a need for
increasing research on interdisciplinary teams, speci-
fically their achievements. According to some studies,
the interdisciplinary team is also called the parti-
cipatory team (23, 24).

A holistic approach to the patient and the
principle of working together towards the set goal is
a characteristic of interdisciplinary teamwork. Ac-
cording to some authors, the interdisciplinary team-
work is considered to be highly effective, which
contributes to socioeconomic advantage in the
healthcare system. According to the literature,
members from interdisciplinary teams show higher
levels of job satisfaction (9).

Interprofessional and multiprofessional team

Interprofessional teams are characterized by
teamwork and knowledge sharing due to the
diversity of the professions that make them, but the
multiprofessional team is determined by the struc-
ture of the team (10). Although there are numerous
dilemmas when describing healthcare teams, they
are still a key base of clinical practice. According to
some definitions, interprofessional work involves
interaction within team members, while the work of
multiprofessional and multidisciplinary teams is based
on the presence of different professions, but does
not imply mandatory mutual communication of all
members, which is one of the main problems for
effective team work. Interprofessional work involves
the mutual learning of collaboration and dialogue.
However, there is insufficient data about termino-
logy used to describe healthcare teams.

In their studies, some authors refer to health-
care teams as multifunctional teams, meaning all of
the above terms. The team members are individuals
with different skills, experiences and traits, and
because of that conflict can easily occur, so the
operation of such team in practice is a challenge.
Especially such are the interprofessional teams. The
work of the interprofessional team is based on
interprofessional education, which involves the
mutual exchange of knowledge and experience be-
tween different professions in order to achieve high
quality health care. An interprofessional team is de-
fined as an association of multiple health profes-
sions, working together to achieve greater quality in
problem solving (21). Failure to follow the principles
of teamwork can be the cause of many problems.
Some members of the team may be in the shadow
of other members, and according to some studies, it
has been noted that nurses have been most often
denied to make some suggestions and opinions even
though they are an equal and obligatory member of
the health team (22). Unlike the interprofessional
and multiprofessional approach, the multidisciplinary
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approach to patient care has proven to be the most
appropriate when it comes to chronic diseases (23,
24).

Multiprofessional teams consist of members
with different or the same professions that work
together to take care of the patient’s condition and
meet his or her needs. The multiprofessional team
can be changed in order to meet the demands of
patients. The approach of the multiprofessional team
has shown high-level results in palliative care (25).

According to some studies, there are also
teams that collaborate remotely, using modern te-
chnologies whose progress is also being noticed in
the healthcare system. These are the so-called vir-
tual teams and they are working in various branches
of telemedicine, especially when it comes to data
sharing. A virtual team is a group of individuals who
share common goals, and who operate using com-
munication technologies regardless of time and
space (26).

Ambiguities in the terminology of healthcare
teams

Standardized definitions of healthcare teams
are not reliable when it comes to understanding and
using different terms on a daily basis. The con-
sistency of applying a standardized term in clinical
practice, policy, education can enhance understand-
ing, collaboration and communication between sec-
tors (10). According to the latest research, the most
important factors of any healthcare team is the
communication and holding meetings with the aim
of solving the current problem, as well as adequate
education of its members (27).

When describing teams in healthcare, differ-
ent terms are used that relate to the place, job de-
scription, etc. The most represented descriptors are
interdisciplinary and interprofessional, as well as
multidisciplinary and multiprofessional teams, how-
ever, due to the inconsistency of using only one

fixed term and numerous ambiguities, further re-
search on this topic is needed (10).

Some authors find that difficulties in defining
and understanding the context of teams are due to
the use of different terms. For these reasons, there
is a need to adopt a general term to describe
healthcare teams that will maintain consistency in
education and clinical practice. A characteristic of a
professional team is education of its members, but,
according to some studies, there is a small humber
of theoretical education programs and practical
training in teamwork (9).

Conclusion

When performing complex tasks involving
quick decision-making, rapid intervention, and rapid
finding of solutions, especially in emergencies and
treatment of chronic diseases, teamwork is invalu-
able.

Different terms are used in describing health-
care teams, and the most represented are: multi-
disciplinary and interdisciplinary team. Also, it is
necessary to reduce the need to describe certain
types of health teams by job titles or job descrip-
tions, but it is desirable to define a standardized
name that will be understandable to the general
population, because the essence of teamwork is
important.

There are certain ambiguities regarding the
use of these terms, but the essence of all teams is
cooperation, honesty, good communication, motiva-
tion and realization of goals that have been set.

What healthcare professionals lack are expe-
rience in working in a team and teamwork training.
The main limiting factors for the success of the team
in health care are: lack of staff, insufficiently com-
petent staff, limited financial resources, inability of
team members to work with the team (lack of
experience and education), lack of leadership in the
healthcare institutions to encourage and promote
team work.
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TERMINOLOGIJA KOJA SE KORISTI ZA OPISIVANJE TIMSKOG RADA U
ZDRAVSTVENOM SISTEMU
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Timski rad u zdravstvenom sistemu predstavlja neophodnost zbog kompleksnosti
zdravstvenih problema i emancipacije korisnika. Timski rad je zlatni standard u zbrinjavanju
bolesnika, gde svaki ¢lan ima svoju odredenu ulogu, uz uvazavanje uloga drugih ¢lanova i koji
karakteriSu zajednicki rad i cilj, zajednicke svrha, etika i razmena ideja usmerena ka resa-
vanju problema, dobra komunikacija, zajedni¢ka odgovornost i sinergija.

Ciljevi rada bili su opisati karakteristike i prednosti timskog rada u zdravstvenoj zastiti,
opisati vrste timova u zdravstvenoj zastiti i prepoznati osnovne limitirajuce faktore za uspeh
tima u zdravstvenoj zastiti. Odabrana metoda rada bila je pregled literature.

Efekti timskog rada u zdravstvu su: smanjenje duZine hospitalizacije, smanjenje
troskova i povecanje zadovoljstva korisnika i ¢lanova tima, unapredenje kvaliteta zdravstvenih
usluga, efikasno koris¢enje zdravstvenih resursa i bolja komunikacija. Za razliku od tradi-
cionalnog pristupa, koji je bio usmeren iskljucivo na bolest, danas se timovi fokusiraju na
holisticki pristup bolesniku i fenomenu zdravlje-bolest.

Pri obavljanju slozenih zadataka, koji podrazumevaju brzo donosenje odluka, brzu
intervenciju i brzo pronalaZenje resenja, pogotovo u hitnim situacijama i tretmanu hronicnih
bolesti, timski rad je od neprocenjivog znacaja. Osnovni limitirajuci faktori za uspeh tima u
zdravstvenoj zastiti su: nedostatak kadra, nedovoljno kompetentan kadar, ograniceni finan-
sijski resursi, nekompetentnost ¢lanova tima za rad u timu (nedostatak iskustva i edukacije),
nedostatak vodstva u zdravstvenoj ustanovi, nedostatak ohrabrivanja i promocije timskog
rada.

Acta Medica Medianae 2020;59(4):13-19.

Kljucne reci: zdravstvena nega, zdravstveni tim, timski rad, zdravstveni sistem

19



Original article

UDC: 616.727.3:616.833
doi:10.5633/amm.2020.0403

IS ULNAR NERVE DECOMPRESSION AND ANTERIOR TRANSPOSITION
EFFECTIVE ON ELBOW RANGE OF MOTION IN THE TREATMENT OF

CUBITAL TUNNEL SYNDROME?

Ozgiir Korkmaz!, Yildiray Genc?

The aim of this study was to evaluate the clinical results and elbow range of motion in
patients with cubital tunnel syndrome who underwent decompression and anterior ulnar nerve
transposition.

There were 11 patients, 7 male and 4 female. Mean age of the patients was 45.45 +
16.22 years. The mean follow-up period of the patients was 14.81 + 6.98 months.
Decompression and anterior transposition of the ulnar nerve were performed in all patients.
Patients were classified according to McGowan-Goldberg classification system before surgery
and in the last control after surgery. VAS scores, flexion and extension range of motion were
evaluated before surgery and in the last control after surgery.

Eight patients had stage 2A according to McGowan-Goldberg classification system and
3 patients had stage 2B preoperatively. Postoperatively, 10 patients were stage 0 and one
patient was stage 1. Preoperative mean VAS score was 8.45 + 0.93 and postoperative mean
VAS score was 1.45 £ 2.29. Preoperative mean elbow flexion-extension range of motion was
118.64° + 11.42° and postoperative mean elbow flexion-extension range of motion was
128.63° £ 7.77°. We found statistically significant difference between preoperative and

postoperative VAS values and elbow flexion extension range of motion.
Anterior subcutaneous ulnar nerve transposition is an effective surgical treatment
method with increasing elbow range of motion in patients with cubital tunnel syndrome.
Acta Medica Medianae 2020;59(4):20-25.

Key words: cubital tunel, ulnar nerve, decompression
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Introduction

Cubital tunnel syndrome is the second mostly
seen compression neuropathy of the upper extrem-
ity after carpal tunnel syndrome (1). There are dy-
namic and static factors in the etiology. Static fac-
tors include osteoarthrosis of the elbow, cubitis
valgus, ganglion cysts around the nerve, trauma and
the masses causing compression. Increased pres-
sure on the cubital tunnel with elbow flexion, re-
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current minor micro-traumas and subluxation of the
ulnar nerve constitute dynamic factors (2-4).

The ulnar nerve can be compressed at 5 ana-
tomical points around the elbow. These are arcade
of Struthers, the medial intermuscular septum, the
epicondylar groove, the Osborne ligament, and flex-
or pronator aponeurosis. The most common com-
pression is seen in the Osborne ligament and epi-
condylar groove (5).

The loss of sensation and numbness in the
sensory area of the ulnar nerve, loss of grip strength
and clawing of the fingers are symptom of cubital
tunnel syndrome. Ulnar nerve dysfunction is divided
into 3 phases by McGowan.

Stage 1: sensory changes,

Stage 2: reduction in muscle strength,

Stage 3: paralysis and muscle atrophy (6).

Surgical treatment procedures are applied if
conservative treatment does not make any improve-
ment in clinical signs and symptoms. Surgical ap-
proaches are divided into two groups as superficial
and deep. In situ decompression and anterior sub-
cutaneous transposition of the ulnar nerve are su-
perficial approaches, medial epicondylectomy or an-
terior sub or intramuscular transposition are deep
surgical approaches (7-9).

www.medfak.ni.ac.rs/amm
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The aim

The aim of this study was to evaluate the
clinical results and elbow range of motion in patients
who underwent decompression and anterior ulnar
nerve transposition without any response to con-
servative treatment.

Materials and methods

This retrospective study was approved by the
Ethics Board of our institution (approval number
2019-17/01) and conducted in accordance with the
Declaration of Helsinki. Informed written consent
was obtained from all patients included in the study.

In this study, 11 patients who were diagnosed
with cubital tunnel syndrome and confirmed with
electromyography (EMG) were included in the study.
There were 7 male and 4 female patients. Decom-
pression and anterior transposition of the ulnar
nerve were performed in all patients.

The inclusion criteria comprised patients be-
tween 18-75 years of age, who had no neurological
disease and did not respond to 6-week conservative
treatment. Patients with cervical pathologies were
excluded from the study. Patients under 18 years of
age and over 75 years of age and patients who had
undergone surgical treatment for cubital tunnel syn-
drome were excluded from the study.

All patients had positive Tinel’s sign and elbow
flexion tests with complaints of cubital tunnel syn-
drome. The diagnosis of cubital tunnel syndrome

was confirmed by EMG and nerve conduction ve-
locity. All patients with cubital tunnel syndrome were
included in a 6-week physical therapy program.
Patients who did not benefit from physical therapy
and rehabilitation program were treated surgically.

Patients were classified according to
McGowan-Goldberg classification system before sur-
gery and in the last control after surgery (6, 10).
VAS scores, flexion and extension range of motion
were evaluated before surgery and in the last con-
trol after surgery.

Surgical technique

All surgeries were performed under general
anesthesia and no tourniquet was used. The patients
underwent surgery in the supine position. Incision
was about 7-8 cm and started approximately 2 cm
proximal to the medial epicondyle to the medial side
of the flexor carpi ulnaris parallel to the ulnar nerve
trace. Release and decompression were performed
for all soft tissues which left the ulnar nerve under
pressure in the cubital tunnel. Release of the ulnar
nerve was performed from the distal side to the
proximal side (Figure 1). The ulnar nerve was trans-
posed into the subcutaneous area and the sub-
cutaneous tissue was sutured into the deep fascia to
cover the ulnar nerve. A new channel was formed
for the ulnar nerve. After surgery, the operated ex-
tremities were not immobilized and were immedia-
tely allowed to range of motion.

Figure 1. Release and decompression of the ulnar nerve from the distal side to the proximal side
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Statistical analysis

The normal distribution of the data was tested
and the Wilcoxon test was used as the non-para-
metric version of the matched test since they were
not distributed normally. A value of p < 0.05 was
considered statistically significant in the 95% confi-
dence interval.

Results

Of 11 patients, in 8 patients surgery was per-
formed on the right side and in 3 patients on the left
side. When the etiologies of 11 patients were eva-
luated, it was found that all of the patients did not
have cubital tunnel syndrome secondary to trauma
and all were idiopathic. Mean age of the patients
was 45.45 = 16.22 years. The mean follow-up pe-
riod of the patients was 14.81 * 6.98 months. Out

of 11 patients, 10 patients reported that they were
satisfied after surgery. Eight patients had stage 2A
according to McGowan-Goldberg classification sys-
tem and 3 patients had stage 2B preoperatively.
Postoperatively, 10 patients were stage 0 and one
patient was stage 1 (Table 1). Preoperative mean
VAS score was 8.45 + 0.93 and mean postoperative
VAS score was 1.45 £ 2.29. Preoperative mean el-
bow flexion extension range of motion was 118.64°
£ 11.42° and postoperative mean elbow flexion ex-
tension range of motion was 128.63° + 7.77° (Table
2). We found statistically significant difference be-
tween preoperative and postoperative VAS values
and elbow flexion extension range of motion (p <
0.05). No infection was detected related to surgery
during the follow up period. We did not see any
wound problems like hematoma due to bleeding
problems.

McGowan-Goldberg Stage 2A Stage 2B Stage 1 Stage 0
classification system
Preoperative 8 3 0 0
Postoperative 0 0 1 10

Table 1. Preoperative and postoperative distribution of the patients
according to McGowan-Goldberg classification system

Mean VAS score

Mean range of elbow motion

Preoperative

8.45 £ 0.93

118.64° + 11.42°

Postoperative

1.45 + 2.29

128.63° £ 7.77°

Table 2. Preoperative and postoperative VAS scores and elbow range of motion values

Discussion

The oval form of the cubital tunnel becomes
elliptical with elbow flexion. A 55% reduction in cu-
bital tunnel volume and increased pressure around
the ulnar nerve was detected with elbow flexion (11-
14). The elbow flexion leads to an elongation of 4-7
mm in ulnar nerve due to the distance of the ulnar
nerve from the elbow center of rotation and increase
compression on ulnar nerve during elbow flexion due
to the effect of traction (15). Anterior transposition
of the ulnar nerve decreases the tension on ulnar
nerve with elbow flexion and elbow extension does
not create additional tension on ulnar nerve in elbow
extension (16). The main idea of ulnar nerve an-
terior transfer is to reduce the intrinsic pressure on
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the nerve during elbow flexion (17). Ulnar nerve
tension has been found to increase by 29% during
elbow flexion (18). Simple decompression has been
shown not to reduce traction forces on the ulnar
nerve during elbow flexion (19).

The results of the meta-analysis comparing
the patients who underwent simple decompression
and ulnar nerve transposition in patients with idio-
pathic cubital tunnel syndrome showed no difference
between the dlinical results and nerve conduction
velocities of both groups. Simple decompression was
proposed due to easier surgical technique and faster
recovery period (20).

Seyfettinoglu et al. compared anterior trans-
position and simple decompression in relation to
blood flow and functional results. They found no sta-
tistically significant difference between both groups
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about functional results but no arterial blood flow of
ulnar nerve was found in five of seven patients who
underwent anterior transposition and 2 patients had
blood flow decrease of 20 cm/s. Mean 10 cm/s blood
flow decrease was detected in the simple decom-
pression group. There was a significant difference
between the two groups in relation to blood flow. As
a result of the study, simple decompression may be
considered as the first option (21).

Macadam et al. compared clinical outcomes of
the patients in whom they performed anterior ulnar
nerve transposition and simple decompression. Their
results showed that patients who underwent anterior
transposition had better clinical outcomes than pa-
tients who underwent simple decompression (22).
Our clinical results showed the improvement in pain
and range of motion but the lack of a comparison
group restricts our study.

Keith and Wollstein decided to perform an-
terior transposition according to the stability of the
ulnar nerve during surgery and found improvement
in upper extremity functions in 90% of patients
(23). Stability of the ulnar nerve can be an import-
ant criterion for transfer to the anterior but we did
not control the stability of the ulnar nerve during
surgery, however, we detected a statistically signi-
ficant difference in terms of elbow range of motion
before and after surgery.

Black et al. found that subcutaneous ulnar
nerve transposition was easier surgical technique
than submuscular transposition with less bleeding,
and shorter surgical time (24). Subcutaneous trans-
fer of the ulnar nerve causes less pain and allows
early motion after surgery (25, 26). Allowing elbow
motion in the early postoperative period allows the
ulnar nerve to slide during movement and prevent
the formation of perineural fibrosis (27). We detec-
ted increased elbow range of motion after surgery.
We think that there are two main reason for im-
proved range of motion: the first one is allowing
elbow movements in the early postoperative period,
the second one is making the ulnar nerve trace get

closer to motion center of elbow joint by anterior
transfer thereby reducing traction on the ulnar
nerve.

Infection rates are less in patients who under-
went subcutaneous ulnar nerve transfer. Bartels et
al. showed that infection rates were higher in pa-
tients who underwent submuscular ulnar nerve
transposition (28). We detected no infection during
the follow up period. Our results are in accordance
with the literature.

Conclusion

Anterior subcutaneous ulnar nerve transposi-
tion is an effective surgical treatment method with
increasing elbow range of motion in patients with
cubital tunnel syndrome.
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Cilj ove studije bila je procena klinickih rezultata i opsega pokreta lakta kod bolesnika
sa sindromom kubitalnog tunela, kod kojih su uradeni dekompresija i transpozicija
anteriornog ulnarnog nerva.

Ukupno je bilo 11 bolesnika, sedmoro muskaraca i Cetiri Zene. Prose¢na starost
bolesnika iznosila je 45,45 godina £ 16,22 godine. Prosecno trajanje pracenja bolesnika bilo
je 14,81 mesec = 6,98 meseci.

Dekompresija i anteriorna transpozicija ulnarnog nerva uradeni su kod svih bolesnika.
Bolesnici su bili klasifikovani prema McGowan-Goldberg klasifikaciji pre operacije, kao i na
poslednjem kontrolnom pregledu, nakon operacije. VAS skor, opseg pokreta u fleksiji i
eksteziji, takode su procenjivani pre operacije, ali i na poslednjem kontrolnom pregledu nakon
operacije.

Prema McGowan-Goldberg klasifikacionom sistemu, osmoro bolesnika je na skali oce-
njeno sa 2A, dok je troje bolesnika ocenjeno sa 2B, pre hirurske intervencije. Postoperativno,
desetoro bolesnika je na skali dobilo 0, dok je jedan bolesnik na skali dobio 1. Preoprativno,
srednja vrednost VAS skora iznosila je 8,45 £ 0,93, dok je njegova vrednost u post-
operativhom periodu bila 1,45 * 2,29. Preoprativno, srednja vrednost opsega fleksije i eks-
tenzije iznosila je 118,64° *+ 11,42°, dok je postoperativho vrednost ovog opsega bila
128,63° = 7,77°. Utvrdena je statisticki znacajna razlika u vrednostima VAS skora i opsega
pokreta pri fleksiji i ekstenziji pre i posle operacije.

Anteriorna subkutana transpozicija ulnarnog nerva efikasna je hirurSka metoda lecenja,
koja povecava opseg pokreta u laktu kod bolesnika sa sindromom kubitalnog tunela.

Acta Medica Medianae 2020;59(4):20-25.
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CLINICAL SIGNIFICANCE OF CD44 EXPRESSION IN SEROUS
OVARIAN CANCER

Irena Conic?, Slavica Stojnev?3, Aleksandra Dimitrijevi¢!, Ljubinka Jankovié-Velickovié¢??3,

Biljana Djordjevi¢?3, Ivana Djordjevié3, Ivica Pejci¢'?, Svetislav Vrbicl?

Ovarian cancer is a devastating disease causing more than 180.000 deaths a year, with
often insidious course, delayed clinical diagnosis, and limited response to therapy. The CD44
cell surface glycoprotein is involved in metastatic spread and progression in various types of
cancer, including ovarian serous cancer. This study aimed to investigate the profile of CD44
immunohistochemical expression in ovarian serous cancer, and to determine its potential
significance in prognosis of the disease. A total of 124 primary serous ovarian cancers were
analyzed for the expression of CD44 by immunohistochemical method and assessed for
possible relation with clinical and pathological parameters, as well as with patients’ survival.
High CD44 expression was observed in 67.7% of the investigated tumors. A positive family
history of malignancies was associated with low expression CD44 in cancer cells (p = 0.004).
Low expression of CD44 was more frequent in FIGO stage IV tumors than in other stages, as
well as in high grade cancer compared to low grade, however these differences were not
statistically significant. Mean survival was significantly longer in patients with high CD44
expression compared to those with absent or low expression (p = 0.009). The fatal outcome
during the follow-up period occurred in 65% of patients with low CD44 expression, and in
42.86% of patients with high CD44 expression, with statistically significant difference between
the groups (p = 0.035). In conclusion, the adverse clinical course of serous ovarian cancer was

associated with the absence or low expression of CD44.
Acta Medica Medianae 2020;59(4):26-33.
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Introduction

Ovarian cancer is a devastating disease
causing more than 180.000 deaths a year (1), with
often insidious course, delayed clinical diagnosis,
and limited response to therapy. Most ovarian
cancers start in the cells covering the ovaries and
are called epithelial ovarian cancer. High-grade
serous ovarian carcinoma (HGSOC) is the most fre-
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quent type of ovarian cancer and has a poor out-
come (2).

There are different types of cells in the tumor
environment, such as vascular cells, fibroblasts, cells
of the immune system, extracellular matrix (ECM)
components, as well as growth factors and cyto-
kines. The tumor cells receive paracrine signals from
the local microenvironment. In this way they often
alter the cellular and molecular composition and lead
to tumor progression. The tumor environment is im-
portant for the occurrence of the metastatic pheno-
type of cancer cells and it has been the subject of
extensive research (3, 4). The disruption of the ECM
results in abnormal intercellular and/or intracellular
signaling, so that dysregulation of cell proliferation,
growth, and cytoskeletal reorganization can occur
(5, 6).

The CD44 cell surface glycoprotein is involved
in the interaction between cells, cell adhesion and
migration. It is considered to be a cell surface
marker of metastasis and progression in various
types of cancer, including ovarian cancer. CD44 is a
receptor for hyaluronic acid (7). Hyaluronic acid is a
major component of the ECM in most mammalian
tissues and it accumulates at the site of cell division
and rapid matrix remodeling, which occurs during

www.medfak.ni.ac.rs/amm
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embryonic morphogenesis, inflammation, and tumo-
rigenesis. Hyaluronic acid is the basis of glycosa-
minoglycans and it is found in the extracellular
matrix. It is the main component of the peritoneum
where ovarian cancer metastases mostly occur. Hy-
aluronic acid (HA) induces signals upon binding to
CD44, and in turn, CD44 can react with other mole-
cules, including collagen, fibronectin, osteopontin,
growth factors and matrix metalloproteinase (MMPs)
(8-9).

CD44 interacts with hyaluronic acid and acti-
vates Nanog-Stat3 and signaling pathways into
which ankyrin is included. The activation of these
signaling pathways is thought to be responsible for
the specific behavior of tumor stem cells because it
has an effect on transcriptional activation, on the
growth of tumor cells and drug resistance in ovarian
and breast cancers. The interaction of CD44 with the
tumor stroma and the tumor environment is closely
related to the metastatic growth of cancer (10-11).

Based on the previous findings, the question
arises whether the suppression of the CD44 protein
can improve chemotherapy efficacy and prevent the
occurrence of metastases. Such suppression can
potentially be achieved by using siRNAs generated
by targeting CD44 with mRNA (7). This study aimed
to investigate the profile of CD44 immunohisto-
chemical expression in ovarian serous epithelial can-
cer, and to determine its potential clinical signifi-
cance in this devastating disease.

Material and methodology

This study included female patients with
serous epithelial ovarian cancer diagnosed between
2005 and 2011 in the region of Southern Serbia.
Their survival was monitored until October 2013,
with median follow-up of 60 months. A total of 124
primary ovarian cancers were analyzed including the
following: ovarian cancer limited to the ovaries
(FIGO stage I), ovarian cancer extended to the pel-
vic organs (FIGO stage II), ovarian cancer with peri-
toneal metastases (FIGO stage III) and ovarian can-
cers with distant metastases (FIGO stage 1V).

The clinical parameters of the patients with
ovarian cancer were monitored, as well as their
pathological characteristics. The clinical parameters
analyzed were: age, FIGO stage, the presence and
size of residual tumor, the type of therapy, and the
response to the therapy. The pathological charac-
teristics analyzed were: histologic tumor type, histo-
logic grade, and nuclear grade.

Case histories of the female patients with
ovarian cancer who were treated at the Oncology
Clinic of the Clinical Center NiS were used as the
source of the relevant clinical data.

Pathohistological analysis and immunohistochemical
reaction scoring

The pathological and immunohistochemical
analysis of the ovarian cancer samples was perfor-
med at the Institute of Pathology of the Faculty of
Medicine in Nis.

The pathohistological analysis was performed
on the biopsy specimens of ovarian cancers that
were fixed in 10% buffered formalin, processed in
an automatic tissue processing machine, embedded
in paraffin and cut in the microtome at 5 pm thick-
ness. The monoclonal antibody to CD44 (ab157107,
Abcam, 1:100 dilution) was used for the immuno-
histochemical analysis. Briefly, the sections were de-
paraffinized, rehydrated and heat mediated antigen
retrieval procedure was performed. After incubation
with primary antibody at 4 °C overnight, the slides
were further treated with standard immunoperoxi-
dase detection system, and diaminobenzidine (DAB)
was used as a chromogen for the visualization of
reaction. Slides were counterstained with Mayer’s
hematoxylin, dehydrated, and mounted with DPX.

The analysis of the immunohistochemically
stained microscopic ovarian cancer preparations was
performed using a Leica DM 1000 light microscope.
The positive finding was a brownish cytoplasmic or
membranous staining. The immunohistochemical
reaction of the expression of CD44 was based on the
evaluation of the positive response in the tumor
cells, and was characterized as low expression if less
than 25% of the cells showed immunoreactivity, or
high expression, if = 25% of cancer cells showed
staining with moderate to strong intensity, i.e.
marked or intense brown precipitate within the tu-
mor cells (7).

The results obtained were systematized and
grouped, and the statistical significance was tested
by appropriate statistical tests according to the exa-
mined parameters and the size of the samples.

Statistical methods

Microsoft Office 2007 Excel was used to write,
rank, group, tabulate and graph the data, while
SPSS 26.0 Software was used for quantitative
statistical analysis. Comparison of mean values of
numerical features between two groups of subjects
was performed by Student's t test. The comparison
of the frequency of individual categories of attribute
characteristics between some groups of the subjects
was performed by Chi square test or Fisher exact
test in cases where some of the expected fre-
quencies were less than 5. As a threshold for
statistical significance, a permissible error rate of
less than 5% (p < 0.05) was used in the inference.

Results

High CD44 expression was observed in
67.7% of the investigated tumors (Figure 1). The
mean age of the patients with high CD44 expression
was 58.75 + 13.69 years, and they were not signi-
ficantly older than the subjects with low expression
(Figure 2) whose mean age was 55.13 £ 12.1 years
(p > 0,05) (Table 1).

A statistically significant difference was o-
bserved in term of a positive family history for
malignancies between the two groups; more often
family history was positive for cancer in the group of
patients with low CD44 expression compared to
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those with high CD44 (30% vs. 9.52%; p = 0.004)
(Table 1).

The highest ratio of the tumors with low ex-
pression of CD44 was recorded in FIGO stage IC
(low CD44 found in 66.6% of the tumors), and in

FIGO stage IV, where half of the tumors (50%) had
low CD44 expression, in contrast to other FIGO
stages, where tumors with high CD44 expression
predominated. However, these differences were not
statistically significant (p = 0.05) (Table 2).

Figure 1. Strong diffuse membranous expression of CD44 in poorly differentiated
high grade serous ovarian carcinoma (x400)

Figure 2. Loss of immunoreactivity of CD44 in metastatic serous ovarian carcinoma (x400)
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Table 1. The characteristics of the subjects and tumor type in relation to CD44 expression

Expression of CD44
Characteristics Low expression High expression Comparison
(n = 40) (n = 84)
Age (years) 58.75 + 13.69 55.13 £ 12.1 p = 0.069
Menarhe (years) 13.55 £ 1.55 13.53 £ 1.59 p = 0.481
Menopause (years) 39.2 £ 19.93 34.1 £ 22.07 p =0.108
First birth (years) 19.57 £ 6.12 20.75 £ 6.57 p=0.172
Number of children 1.82 £ 0.64 1.8 £ 0.79 p = 0.424
Number of abortions 1.6 = 3.04 1.37 £ 2.01 p =0.312
Positive family history 12 (30%) 8 (9.52%) p = 0.004
Time to diagnosis(months) 3.55 + 3.21 4.5+ 4.03 p = 0.096

Chi square test was performed. A p-value of < 0.05 was considered significant.

Table2. CD44 immunohistochemical expression in relation to FIGO stage

Expression CD44
FIGO stage Low expression High expression Comparison
(n = 40) (n = 84)

borderline 4 (10%) 8 (9.5%) p =0.933
IA 1 (2.5%) 3 (3.6%) p = 1.000
1B 0 (0%) 0 (0%) /

IC 4 (10%) 2 (2.4%) p = 0.085
IIA 0 (0%) 2 (2.4%) p = 1.000
IIB 0 (0%) 5 (5.9%) p=0.174
IIC 1 (2.5%) 3 (3.6%) p = 1.000
IIIA 5 (12.5%) 11 (13.1%) p = 0.926
I1IB 9 (22.5%) 18 (21.4%) p = 0.977
IIIC 8 (20%) 24 (28.6%) p = 0.308
v 8 (20%) 8 (9.5%) p = 0.103

Chi square test was performed. A p-value of < 0.05 was considered significant

According to the FIGO grading system, each
patient group was divided into two categories: high
grade and low grade. In both patient groups, the
majority of tumors belonged to a more aggressive
histologic grade (high grade). In the group of pa-
tients with low CD44 expression high grade tumors
comprised 80%, while in the group of patients with
high CD44 expression 75% of the tumors, with no
significant difference in the distribution between the
groups (p = 0.318) (Table 3).

Mean survival was significantly longer in
patients with high CD44 expression compared to
those with absent or low expression (43.81 + 21.9:
32.81 £ 28 months; p = 0.009) (Table 4).

The fatal outcome (death) during the follow-
up period occurred in 65% of patients with low CD44
expression, and in 42.86% of patients with high
CD44 expression, with statistically significant differ-
ence between the groups (p = 0.035).
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Table 3. CD44 immunohistochemical expression in relation to FIGO grade

Expression CD44
FIGO grade Low expression High expression Comparison
(n = 40) (n = 84)
High grade 32 (80%) 73 (75%) p = 0.318
Low grade 8 (20%) 11 (15%)
Table 4. Disease outcome in relation to CD44 expression
Expression CD44
Disease outcome Low expression High expression Comparison
(n = 40) (n = 84)
Survival (months) 32.81 £ 28 43.81 + 21.9 p = 0.009
Fatal outcome 26 (65%) 36 (42.86%) p = 0.035

Discussion

The results of our study indicated that the
patients with high CD44 expression in cancer cells
had significantly longer mean survival compared to
those with decreased or absent CD44 (43.81 + 21.9
vs. 32.81 £ 28 months; p = 0.009). According to
Sillanpaa et al. (12), the decreased expression of
CD44 is associated with the advanced stage of
ovarian epithelial cancer and it is an independent
prediction factor of shorter survival time, which is in
agreement with our results. On the other hand, we
failed to recognize the significant association be-
tween CD44 expression and FIGO stage. Although
tumors of advanced stage demonstrated more fre-
quent loss of immunohistochemical expression of
CD44, this difference was not significant (p > 0.05).

The general prognostic role of CD44 in human
cancers is controversial. The reduced expression of
CD44 and its variants (CD44v and CD44s) is asso-
ciated with poor disease outcome in other malignant
tumors as well, such as melanoma (13), prostate
cancer (14), and colorectal cancer (15). Conversely,
the increased expression of CD44 is a predictor of
poor prognosis and survival in kidney cancer, non-
small cell lung cancer breast cancer in stage II and
III and cervical cancer in FIGO stage IB (16-19).

The studies regarding the prognostic role of
CD44 in ovarian cancer have yielded inconsistent
results so far. Several previous studies were con-
gruent that high CD44 expression was associated
with a relatively good prognosis for ovarian cancer,
but these studies included relatively small number of
patients. No association between CD44 expression
and disease prognosis has been found in three
studies, while one study has shown that the poor
prognosis of a disease is associated with high CD44
expression, which contradicts our results. Regardless
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of the sufficient number of samples, the reasons for
the discrepancy in the results may lay in the type of
the used antibodies. In addition, this study revealed
an interesting finding about the possible association
of hereditary background and CD44 expression in
ovarian tumors. Namely, patients with positive fam-
ily anamnesis for malignant disease had significantly
lower expression of CD44 in cancer tissue. The sig-
nificance of this association is yet to be elucidated
(20-24).

Epithelial ovarian cancer is spread by the
implantation of tumor cells into the peritoneal cavity.
In vitro studies have shown that CD44 on the sur-
face of ovarian cancer cells binds the hyaluronic
sheath of mesothelial cells and may contribute to
the formation of peritoneal metastases (25, 26). The
monoclonal antibodies whose target is CD44 signi-
ficantly inhibit the adhesion of ovarian cancer cells to
mesothelial cells and their peritoneal implantation in
mice (27, 28). This indicates that CD44 in tumor
cells may contribute to the spread of ovarian cancer
in humans. However, our results do not support the
idea that high expression of CD44 is associated with
high grade histology of serous epithelial carcinoma
or aggressive clinical behavior. On the contrary, a
high percentage of CD44 positive ovarian cancer
cells occur in well-differentiated tumors and less ag-
gressive histological subtypes in the presented ma-
terial. In addition, high CD44 expression in tumor
tissue is associated with a favorable disease prog-
nosis, and longer overall survival. The other molecu-
lar mechanisms, such as integrins (28) and proteo-
glycans (29), may play a role in the implantation of
ovarian cancer cells.

Previous studies additionally suggested that
the expression of CD44 in cancer tissue did not alter
during the metastatic process (29, 30), while some
authors observed a downregulation of CD44 during
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tumor progression in mice (31) and tumor cells from
ascitic fluid in humans. It must be taken into
account that changes in CD44 other than total ex-
pression levels may also contribute to malignant
growth (32-33). The regulation of receptor's ability
to bind hyaluronan may modify the roles and sig-
nificance of CD44 in various cancer types (34). In
epithelial ovarian cancer (34), a positive correlation
present in primary tumors between cells bound by
hyaluronan and CD44 was lost in metastases, pos-
sibly reflecting the changes in the function of the
hyaluronan receptor for CD44. However, there is no
straightforward direct relationship between the
hyaluronan accumulation in tumor stroma and CD44
expression in tumor cells. CD44 expression does not
necessarily mean tumor cell adherence to hyaluro-
nan and, on the other hand, the levels of CD44 do
not always correlate with affinity for hyaluronan. A
previous study suggests that hyaluronan accumula-
tion in the stroma represents independent prognos-
tic factor in ovarian cancer, as well as the loss of
CD44 positivity in primary tumors, indicating that
both molecules have independent, separate influe-

nce to the prognosis of ovarian cancer (10). The
results of our study are in accordance with these
conclusions, and suggest that the decrease of CD44
expression is linked with poor clinical outcome. The
fatal outcome after follow-up period occurred in
65% of patients with low CD44 expression, and in
42.86% of patients with high CD44 expression, with
statistically significant difference between the groups
(p = 0.035).

Conclusion

1. A positive family history of ovarian cancer
malignancies is associated with low expression of
CD44 in cancer cells.

2. No significant association was found be-
tween the immunohistochemical expression of CD44
and FIGO stage and grade of serous epithelial ovar-
ian carcinoma.

3. The adverse clinical course of ovarian can-
cer was associated with the absence or low expres-
sion of CD44.
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KLINICKI ZNACAJ EKSPRESIJE CD44 KOD SEROZNOG
KARCINOMA JAINIKA
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Karcinom jajnika je bolest koja uzrokuje vise od 180.000 smrtnih sluCajeva godisnje,
sa Cesto podmuklim tokom, kasnim simptomima i klinickom dijagnozom i ograni¢enim odgo-
vorom na terapiju. Povrsinski glikoprotein CD44 ukljucen je u Sirenje i pojavu metastaza kod
razlicitih vrsta karcinoma, ukljucujuci i serozni karcinom jajnika. Ovo istrazivanje imalo je za
cilj da analizira profil imunohistohemijske ekspresije CD44 kod seroznog karcinoma jajnika i
da utvrdi njegov potencijalni znacaj u prognozi bolesti. Na ekspresiju CD44 analizirano je
ukupno 124 primarnih seroznih karcinoma jajnika imunohistohemijskim metodama i proce-
njena je moguca povezanost sa klinickim i patoloskim parametrima, kao i sa prezivljavanjem
bolesnika. Primecena je visoka ekspresija CD44 kod 67,7% ispitivanih tumora. Pozitivha
porodi¢na anamneza maligniteta bila je povezana sa niskom ekspresijom CD44 u celijama
karcinoma (p = 0,004). Niska ekspresija CD44 bila je ¢es¢a kod tumora u FIGO stadijumu 1V,
nego u ostalim stadijumima, kao i kod karcinoma visokog gradusa, u poredenju sa karci-
nomima niskog gradusa. Medutim, ove razlike nisu bile statisti¢ki znaCajne. Prosecno pre-
Zivljavanje bilo je znacajno duze kod bolesnika sa visokom ekspresijom CD44, u poredenju sa
onima kod kojih je bila odsutna ili slaba ekspresija CD 44 (p = 0,009). Smrtni ishod tokom
perioda pracenja dogodio se kod 65% bolesnika sa niskom ekspresijom CD44 i kod 42,86%
bolesnika sa visokom ekspresijom CD44, sa statisticki zna¢ajnom razlikom izmedu grupa (p =
0,035). IstraZivanje je pokazalo to da je nepovoljni klinicki tok seroznog karcinoma jajnika bio
povezan sa odsutvom ekspresije ili slabom ekspresijom CD44.
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The aim of the research was to examine the influence of the respondents' health status
on the use of complementary and alternative medicine methods. This was a population-based,
cross-sectional study. The sample consisted of 550 interviewed persons, from the third National
health survey of the residents of Serbia in 2013, who had used complementary and alternative
medicine (CAM) services in the preceding 12 months. Just over 2/3 of CAM users had chronic
health disorders (p < 0.01), the most commonly diagnosed chronic health disorder among CAM
users was hypertension (36.7%). Every seventh and partially every fourth CAM user had been
seriously restricted as regards undertaking normal daily activities for the previous 6 months or
longer. CAM users were more satisfied with the services they received in private practice
(p < 0.01). The two out of three users of CAM services rated their health as good and/or
average. CAM users were more satisfied with the services they received in private practice, the
highest percentage of them rated their health as good. The analysis of the impact of
respondents' health status, the analysis of the correlation between the respondents' self-health
assessment and the use of alternative medicine methods, analysis of the impact of socio-
demographic characteristics on the use of CAM, along with a comparative analysis of the use of
health care services — would significantly contribute to better recognition of CAM by the Ministry

of Health.
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Introduction

The terms complementary medicine and alter-
native medicine (CAM), in practice, are often used
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interchangeably and are considered synonymous,
but there are, nevertheless, some differences be-
tween them (1, 2). If those methods are used to
replace conventional medicine methods, then they
are considered to represent alternative medicine,
i.e., alternative medicine is completely independent
while performing diagnostics and treatments, while
complementary medicine means activities that sup-
plement conventional medical treatment and are
used jointly with the methods of conventional me-
dicine (1, 2). The following terms may also be found
in the literature: non-allopathic, unorthodox (unre-
cognized), unconventional, traditional, mental and
physical medicine, mental and physical medicine and
natural medicine (3, 4). Holistic and integrative are
very commonly used terms (4). The World Health
Organization defines traditional medicine as "health
practice, approach, knowledge and beliefs related to
herbal, animal or mineral preparations, spiritual
therapy, as well as manual techniques and exercises
applied individually or in combination for the pur-
pose of diagnosis, treatment and preventing di-
sease, that is, for health reasons" (5).

CAM include a number of different diagnostic
and therapeutic procedures (methods), as well as
the use of various natural products for the purpose

www.medfak.ni.ac.rs/amm
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of healing or healing of patients which do not belong
to conventional medicine (allopathic, modern, west-
ern medicine, i.e. evidence-based medicine using
methods whose safety and efficacy have been de-
monstrated in well-designed randomized controlled
clinical trials) (1-3). There is a growing interest for
CAM around the world in both developed and under-
developed countries (6). The reasons for the in-
creased popularity of CAM are complex and have not
yet been fully explored. Some studies indicate that
in addition to various motivational factors in the indi-
vidual sphere, socio-political factors play an impor-
tant role, as well as the inability of modern medicine
to solve all the problems of ill citizens (1).

If we were to compare the prevalence of CAM
use across studies, we would soon realize the short-
comings of such processes (7). And the flaws lie in
the following:

- there are often differences in how CAM is
defined

- what methods and procedures were consi-
dered when prevalence was determined (7)

- the implementation procedures are differ-
ent, not clearly defined

- the surveys were carried out at different
time intervals

- consumption is expressed in different cur-
rencies and there is no systematization (8).

The analyses of the database of the Inter-
national Social Survey Programme for the period
2011-2013 (module health and health care), in
which data from respondents from 32 countries and
regions were available with a final study sample of
52,801 respondents for whom available data on the
use of CAM, showed that the average 12-month
prevalence of users of CAM practitioner services was
on average 26.4% (9). This study found that there
were significant differences in prevalence among dif-
ferent countries: 34.7% in Australia, below 10% in
Europe in Bulgaria, Poland and Slovenia, up to
35.4% in France, in Asia from 16.7% in Russia, up
to over 50% in China, the Philippines, the Republic
of Korea and over 20% in the US, Chile and South
Africa (9).

Analysis of data from the 2014 European so-
cial survey showed that during the last 12 months,
25.9% of the respondents used CAM, and that
among users of CAM, 69.4% had used only one kind
of CAM modality, whereas 19.9% had used two
kinds of CAM modalities (11). About 8% of CAM
users have used only CAM without any visits to
health care providers in the previous 12 months
(alternative use) (7). Alternative use rates were
highest for spiritualism (14.9%) and acupressure
(12.1%), and they were lowest for osteopathy
(4.1%), homeopathy (5.6%) and acupuncture
(6.3%) (11).

A systematic review of 89 studies addressing
the prevalence of CAM use in the United Kingdom
showed that on average, the one-year prevalence of
CAM use was 41.1% (range 9.2-100%) (12). The
use of herbal medicines was the most popular type
of CAM in the 24 included studies, followed by

homeopathy in 8 studies and aromatherapy in 6
studies (12).

The prevalence of use of any CAM method in
Australia ranged from 68.9% in 2005 (13) to 66% in
a study published in 2017 (14).

In Canada, the prevalence of CAM use ranged
between 50% in 1997 (15) and 54% in 2006 (16).
In 1997, the most commonly used CAM method was
prayer/spiritualism (18%) (15), and in 2006 - mas-
sage (19%) (16).

A systematic review of the literature pub-
lished between 1998 and 2009 (148 publications,
152 surveys) showed that the prevalence of current
CAM use in cancer patients ranged from 9-88%,
with the pooled prevalence of 40% showing signi-
ficant heterogeneity (17). A significant difference be-
tween countries was also noted in this literature
review, with the highest pooled prevalence in the
USA (50%) and the lowest in Italy and the
Netherlands (22%) (17). The systematic review
which included 61 research articles published be-
tween 2009 and 2018 found that, on average, 51%
of cancer patients used CAM, and the range was
from 16.5-93.4% (18).

As regards a systematic literature review (42
studies), it has found that the prevalence of CAM
use ranged from 8% to 90% (median = 30%) in
patients with prostate cancer (19). In a population
of patients with colorectal cancer, a systematic re-
view of 4 studies showed that up to 75% of them
used at least one CAM method (20). The most
commonly used methods of CAM were biologically
based therapies: herbal remedies (48.7%), homeo-
pathy (20.5%), vitamins/minerals (17.9%), medici-
nal teas (15.4%), and body-mind-spirit medicine
procedures and techniques (15.4%) and relaxation
techniques (12.8%) (20).

According to the results of a systematic lit-
erature review that included 27 studies examining
the use of CAM in the cardiovascular population, the
prevalence of CAM use ranged from 22-68%, herbal
medicines used from 2-46%, vitamins, minerals and
other dietary supplements were used between 3-
54% (most vitamin B/B12 or vitamin B complexes,
vitamin C, vitamin E, glucosamine/chondroitin, coen-
zyme Q10, calcium and magnesium), and mind-
body medicine from 2-57% (21).

The prevalence of CAM use in patients with
low back pain ranged from 6-76.4% (mean 34.2%)
according to the results of a systematic review that
included 30 studies, and the most commonly used
modalities of CAM were acupuncture (from 6-
60.2%, average: 27.4%), chiropractic (from 16.1-
74%, average 39.3%), osteopathy (from 4.1-
48.4%, average: 17.3%) and massage (7-41.4%,
average: 25.9%) (22).

In the Republic of Serbia, the Acupuncture
Section was first established within the Serbian
Medical Society in 1980, then the Homeopathy
Section in 2002 and the Quantum medicine board in
2006 within the Acupuncture section (23). The
Section for Traditional Medicine of the Serbian
Medical Society was established in 2012 and at its
regular monthly meetings lectures are organized
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and given by experts, practitioners and theorists of
traditional medicine methods (23).

A study conducted in eight Serbian cities
among physicians, dentists and pharmacists em-
ployed by public and private healthcare institutions,
as well as medical, dental and pharmacy students
from two state universities found that dental
students were better informed about CAM than me-
dical students, pharmacists better than university
professors, while healthcare professionals working at
the primary health care level were more familiar
with CAM than pharmacists in public pharmacies
(24). This research shows weaknesses in the atti-
tudes of current and future healthcare professionals
in Serbia towards CAM (24, 25).

The aim of the study was to examine the
influence of the respondents' health condition on the
use of Alternative medicine methods, as well as to
examine the correlation between the health self-
assessment of the respondents and the use of Alter-
native medicine methods, and to examine the health
self-assessment of CAM users in relation to the
possibility of performing daily activities and the pre-
sence of long-term health disorder.

Methods
Study design and sampling

This was a population-based, cross-sectional
study. The analyzed data were used from the latest
National Health Survey of the Republic of Serbia
administered during 2013 and sponsored by the
Ministry of Health of the Republic of Serbia. It was
based on the general population of citizens of the
Republic of Serbia aged 15 and over who lived in
private households. The survey was conducted in
accordance with the methodology and instruments
of the European Health Survey - Second Wave
(European Health Interview Survey - EHIS wave 2)
(26).

The sample included all households listed in
all enumeration areas in the census conducted in
2011. A stratified two-stage sample was selected to
provide a reliable assessment of a large number of
factors which indicate the population health at the
national level, as well as at the level of four geo-
graphic areas and the level of different settlement
types. The units of the first stage of sampling were
670 census enumeration areas defined in the 2011
population Census, while the units of the second
stage of sampling were randomly selected house-
holds. The study included 6500 randomly selected
households with 3909 household from urban and
2591 from other areas, with 19,079 respondents
aged 15 and over. The number of persons inter-
viewed who had used alternative medicine services
in the previous 12 months was 550.

The survey was approved by the Ethical
Board of the National Institute of Public Health of the
Republic of Serbia and the Ministry of Health. The
principles of ICH Good Clinical Practice were strictly
followed and the approval from the Ethics Commi-
ttee of Republic of Serbia was obtained. Ethical
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Standards at Healthcare Research are aligned with
the International Medical Association Declaration of
Helsinki and legislative specific to our country’s laws.
Aiming to align with General Data Protection Regula-
tion (GDPR) policies to preserve the discretion of
gathered respondents’ data all steps stipulated by
the Law on protection of personal data (Official
Gazette of the Republic of Serbia No. 97/08,
104/09), the Official Statistics Law (Official Gazette
of the Republic of Serbia No. 104/09) and Directive
95/46/EC of the European Parliament on the protec-
tion of individuals with regard to the processing of
personal data and on the free movement of such
data (27).

Instruments

A standardized face-to-face self-reported ques-
tionnaire was used for data collection. The data
collection was performed by specially trained teams
of interviewers. The participation in the study was
voluntary and all participants signed a written con-
sent.

Study variables

The main independent variable was related to
whether the respondent personally used Alternative
Medicine services in the previous 12 months. Alter-
native medicine services included the following ser-
vices: acupuncture, homeopathy, phytotherapy, chi-
ropractic applied in a state health institution and/or
with a private individual, which included private prac-
tice and folk healers.

The auxiliary dependent variables used in the
analysis were the following: health self-assessment,
health self-assessment of CAM users in relation to
the ability to perform daily activities and the pre-
sence of long-term health disorders, health status of
respondents, presence of chronic diseases and satis-
faction with health care, in the previous 12 months.

Statistical analysis

All the data of interest were presented and
analyzed by adequate statistical methods appro-
priate for the data type. Categorical variables were
presented as frequency and percentage; n(%). The
Chi-square test was used to compare proportions
between groups. All statistical calculations were per-
formed using commercial, standard software pack-
age SPSS Inc., version 18.0, Chicago, IL.

Results
Health status of respondents

Just over 2/3 of complementary and alter-
native medicine users had chronic health disorders
(p < 0.01).

The most commonly diagnosed chronic health
disorders among CAM users were the following:
hypertension (36.7%), followed by back problems
(28%) followed by hypercholesterolemia (23.1%),
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allergy, without asthma (20.9%), and the cervical
spine problems (18.9%). One in ten users had
kidney problems, i.e., ischemic heart disease, or

arthrosis, or depression. Four point four percent of
CAM users were diagnosed with malignancy (Table
1).

Table 1. Chronic health disorder of complementary and alternative medicine (CAM) users

Disorder Yes (n) % No (n) %
Asthma bronchiale 33 6.0 517 94.0
Bronchitis chronica, COPD 41 7.5 507 92.5
Myocardial infarction 23 4.2 526 95.8
Ischemic heart disease 59 10.7 487 89.3
Hypertension 202 36.7 343 63.3
Brain stroke 18 3.3 530 96.7
Arthrosis 59 10.7 489 89.3
Back pain 154 28.0 395 82.0
Neck pain 104 18.9 445 80.1
Diabetes 52 9.5 495 90.5
Allergy with no asthma 115 20.9 433 79.1
Cirrhosis of the liver 5 0.9 543 99.1
Urinary incontinence 32 5.8 516 94.2
Kidney problems 60 10.9 489 89.1
Depression 56 10.2 491 89.8
Malignancy 24 4.4 525 95.6
Hypercholesterolemia 127 23.1 408 76.9

COPD- Chronic obstructive pulmonary disease

Every other user of CAM (54.9%) had a long-
term illness/disorder. Every seventh and partially
every fourth CAM user had been seriously restricted
as regards performing their daily activities for the
previous 6 months or longer. There was no sta-
tistically significant difference in the use of CAM ser-
vices in relation to the presence of long-term health
disorders (p > 0.05).

Health Self-Evaluation

Two out of three users of CAM services rated
their health as good and/or average. Respondents
who reported very poor health status (in their own
estimation) were the least frequent users of com-
plementary and alternative medicine services
(Graph 1).

There was a significant difference in the self-
assessment of the health of CAM users in relation to
the presence of long-term illness (p < 0.01) and the
ability to perform normal daily activities (p < 0.01).
Namely, users of CAM who had a long-term illness,
as well as those who had difficulty in performing
daily activities, had a lower rating of their health
compared to users of CAM who did not have it
(Graph 2).

In the previous month, 61.8% of CAM users
felt physical pain. The pain was usually moderate in
intensity. There was a moderate positive association
between pain intensity and the ability to perform
daily activities of CAM users (ro = 0.630, p < 0.01).

A quarter of Complementary and Alternative
medicine service users were already diagnosed with
hypertension, and every 10% of those were diag-
nosed with heart and blood vessel diseases. Almost
all CAM users believed that their behavior did not
put them at risk for liver cirrhosis, sexually trans-
mitted diseases and/or injuries. At the same time,
one in five, or six users of CAM considered them-
selves to be at risk of becoming obese or developing
diabetes (Table 2).

Satisfaction with healthcare and unmet needs
for health care

CAM users were more satisfied with the ser-
vices they received in private practice (p < 0.01).
Specifically, almost half of the respondents who
were dissatisfied with the services provided in gov-
ernment institutions were satisfied with the services
provided in the private sector. At the same time,
persons who were very dissatisfied with state insti-
tutions were either satisfied (41.1%) or neither sat-
isfied nor dissatisfied (23.2%) with private health
care institutions. CAM users who were very satisfied
with the services provided in the state health ser-
vices, at the same time in 82.1% of cases were very
satisfied with the services provided in private offices
(Graph 3).

Waiting lists and financial constraints along
were considered to be the main reasons for the lack
of the necessary form of healthcare for CAM users
(Graph 4). The lack of money for every fifth user of
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CAM caused the lack of the necessary form of necessary dental health care, i.e., the inability to
medical healthcare, and for every sixth — the lack of  purchase the prescribed medications.
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Graph 1. Health Self-Evaluation of complementary and alternative medicine (CAM) users
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Graph 2. Health Self-Evaluation of complementary and alternative medicine (CAM) users compared to their
ability of performing daily activities and the presence of long-term illnesses

Table 2. Risk of iliness of complementary and alternative medicine (CAM) users due to risky behavior

Health Disorder; n(%) Yes No Confirmed illness I don't know
Obesity 126 (22.9) 391 (71.1) 27 (4.9) 6 (1.1)
Hypertension 101 (18.4) 287 (52.2) 148 (26.9) 14 (2.5)
Diabetes 81 (14.7) 414 (75.3) 39 (7.1) 16 (2.9)
Diseases of the heart and blood vessels 145 (26.4) 331 (60.2) 57 (10.4) 17 (3.1)
Pulmonary diseases 68 (12.4) 447 (81.3) 19 (3.5) 16 (2.9)
Malignancy 50 (9.1) 447 (81.3) 21 (3.8) 32 (5.8)
Cirrhosis of the liver 10 (1.8) 527 (95.8) 3 (0.5) 10 (1.9)
Sexually Transmitted Diseases 5(0.9) 537 (97.6) / 8 (1.5)
Injuries 37 (6.7) 492 (89.5) 5(0.9) 16 (2.9)
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Discussion

Health status and health perceptions are
among the significant factors affecting the use of
CAM, primarily poor health or inaccurate perceptions
of one's own health (9, 11, 28, 29) in patients with
chronic illnesses or disabilities (9) and more severe
forms of disease (19, 30, 31), longer disease dura-
tion and complications present (32), often due to the
lack of effects of conventional medical treatments or
the unavailability of general practitioners (GPs) (33).
Some studies have shown an association between
the use of CAM and good health (28).

Additionally, it was observed that CAM use
was more prevalent among patients who had already
been hospitalized (11), who used multiple drugs, or
who had been treated surgically (34).

A systematic review of the literature covering
the cancer patient population showed that significant
predictors of CAM use were younger age, female
gender, higher education, higher income, and pre-
vious CAM use, whereas the most common reasons
for its use were related to the fact that patients thus

wished they could affect not only the cancer but
their general health as well, as well as treat existing
complications of cancer or therapy (18). In prostate
cancer patients, the use of CAM in most studies was
significantly higher in patients with higher educa-
tion/income and in patients with more severe forms
of disease (19).

In patients with low back pain, the results
based on recent US studies indicate that the use of
CAM is significantly associated with younger age,
female gender, non-Hispanic background, and at
least high school graduation. The most commonly
cited reasons for using CAM were the presence of
frequent, incapacitating and chronic low back pain,
dissatisfaction with the availability of GPs, length of
waiting times for GP’s appointments, or lack of
efficacy of conventional medical treatments (22).

The scientific research conducted in Serbia
showed that just over 2/3 of the users of Comple-
mentary and Alternative medicine services had chro-
nic health disorders. The most commonly diagnosed
chronic health disorders among CAM users were the
following: hypertension (36.7%), followed by back
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problems (28%), followed by hypercholesterolemia
(23.1%), allergy, without asthma (20.9%), and the
cervical spine problem (18.9%). Four point four per-
cent of CAM users were diagnosed with malignancy.

The beneficiaries of CAM services cite financial
difficulties (28.5%), remoteness (6.8%) and waiting
lists (26.8%) - as the main reasons for the lack of
the necessary form of healthcare.

The two out of three users of CAM services
rated their health as good and/or average. Res-
pondents who reported poor health status (in their
own estimation) were the rarest users of comple-
mentary and alternative medicine services.

The study conducted at the Institute for On-
cology of Vojvodina, by interviewing patients diag-
nosed with gastroenterological malignancy, showed
that 48 (24.9%) patients did not use any of the
alternative medicine methods given, while 145
(75.1%) patients used at least one form of alter-
native therapy (35). Approximately 64% of patients
used herbal preparations, most commonly beet juice
(about 57%) (34). Special diets were used by
19.2% of patients, mind-body therapies were used
by 16.6% of patients, while spiritual therapy was
used by 18.1% of patients (35). Patients were most
often informed of alternative therapy by other
patients, relatives and neighbors (70.5% of pa-
tients) (35). As regards the reasons for using alter-
native medicine, 75.1% of patients indicated that
they wanted to increase the chance of healing in
combination with standard oncology therapy, where-
as 47.7% of patients used alternative medicine for
the purpose of improving their immunity, 27.5%
believed they could prolong their life in this manner,

and 18.6% believed that it would result in achieving
a complete cure for malignant diseases (35).

Although worldwide research shows an acce-
lerated upward trend in the use of CAM, in the
Republic of Serbia there is only scarce evidence
related to the extent of CAM use (25).

Conclusion

The analysis of the impact of respondents'
health status, the analysis of the correlation be-
tween the respondents' health self-assessment and
the use of alternative medicine methods, analysis of
the impact of socio-demographic characteristics on
the use of CAM, along with a comparative analysis of
the use of health care services - would significantly
contribute to better recognition of CAM by the
Ministry of Health of the Republic of Serbia.

By making such a comparison, one could
potentially work on how to further enhance defining
patient treatment strategies.
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Cilj istraZivanja bilo je ispitivanje uticaja zdravstvenog stanja ispitanika na upotrebu
metoda komplementarne i alternativhe medicine (KAM). Ovo je bila populaciona studija
preseka. Uzorak je Cinilo 550 ispitanika, evidentiranih u treem nacionalnom istrazivanju
zdravstvenog stanja stanovnika Srbije iz 2013. godine, koji su u predhodnih 12 meseci
koristile usluge KAM. Nesto viSe od 2/3 korisnika usluga KAM ima hroni¢ni poremecaj zdravlja
(p < 0,01). Najces¢i dijagnostikovani hronicni poremecaj zdravlja bila je hipertenzija (36,7%).
Ozbiljno ograni¢en u obavljanju dnevnih aktivnosti u poslednjih 6 meseci i duze bio je svaki
sedmi ispitanik, a delimi¢no svaki Cetvrti korisnik KAM. Korisnici KAM zadovoljniji su uslugama
koje dobijaju u privatnoj praksi (p < 0,01). Dvoje od troje korisnika usluga KAM sopstveno
zdravlje ocenjuje kao dobro i/ili prosecno. Korisnici KAM zadovoljniji su uslugama koje
dobijaju u privatnoj praksi i u najve¢em procentu svoje zdravlje ocenili su kao dobro. Analiza
uticaja zdravstvenog stanja ispitanika, povezanosti samoprocene zdravlja ispitanika i upotrebe
metoda alternativhe medicine, analiza uticaja sociodemografskih karakteristika na upotrebu
KAM, uz uporednu analizu koris¢enja usluga zdravstvene zaSite, doprineli bi boljem pre-
poznavanju KAM od strane Ministarstva zdravnja Republike Srbije.
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Arachnoid cysts are benign, congenital lesions of the brain that grow inside the leaves
of the arachnoid. They represent 1% of all intracranial mass lesions and are most frequently
detected during childhood and adolescence. In most cases, they do not cause any symptoms.
However, they can grow to a large size and cause life-threatening symptoms, especially if they
grow in a confined space such as a posterior cranial fossa.

Our case is a symptomatic arachnoid cyst of the posterior cranial fossa in a 22-year old
man. The patient had symptoms and signs of progressive intracranial hypertension. CT of the
brain showed the presence of an arachnoid cyst in the posterior cranial fossa that compresses
the surrounding structures. The cyst was surgically treated with suboccipital craniectomy,

excision of the cyst wall and drainage.

In our study, we examined the simultaneous use of different methods of arachnoid cyst

drainage and their complications.

The goal was to show that the simultaneous use of multiple alternative methods of
surgical treatment of these cysts have high efficiency in treatment because of the low possibility

of recurrence.

Acta Medica Medianae 2020,59(4):43-48.
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Introduction

Arachnoid cysts are congenital lesions of the
brain that arise from the separation of arachnoid
layers. They are filled with cerebrospinal fluid (CSF)
and do not interact with the ventricular system or
subarachnoid space. Arachnoid cysts represent
about 1% of all intracranial mass lesions (1) and
their incidence, looking at the incidence of all arach-
noid brain cysts, is about 20% in the posterior
cranial fossa (2). Most of these cysts do not cause
any symptoms. Those that are symptomatic gene-
rally manifest themselves as early as childhood in
the form of convulsions, headaches, hemiparesis,

www.medfak.ni.ac.rs/amm

craniomegaly, developmental disorders and prema-
ture puberty. Arachnoid cysts of the posterior cranial
fossa can compress the fourth brain ventricle and
cause hydrocephalus by pressing aqueduct of Syl-
vius.

In clinical practice, if they do not cause symp-
toms or cause a mass effect, these cysts are not
treated, regardless of location and size.

The goal of surgical treatment of arachnoid
cysts is not only their evacuation but also the
prevention of re-accumulation of cerebrospinal fluid
and recurrence. For this reason, the most recom-
mended definitive treatment for these cysts is
shunting into the peritoneum (3) or the vascular
system.

Case report

Our case is a symptomatic arachnoid cyst of
the posterior cranial fossa in a 22 year old man. The
patient was admitted to the Clinic for Neurosurgery
of the Clinical Center Ni$ due to severe headache,
vomiting and blurred vision. The headache has been
present for the last month and has been treated
medically. A brain CT indicated a cystic formation in
the cerebellum, which compresses the surrounding
structures (Figure 1). An examination of the ocular
fundus indicated pupillary stasis of 2 diopters.
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Figure 1. Cystic formation in the cerebellum that compresses the surrounding brain structures

The patient was conscious on admission -
Glasgow Coma Score (GCS) was 15, vital parame-
ters stable. The neurological examination showed no
pathological findings. As the preparation for the
surgery had begun, which included routine labora-
tory analysis and the coagulation status (INR 1.4, TR
349x10 * 9-l), the patient deteriorated to GCS 12.

Emergency surgery was performed, where
external ventricular drainage was inserted after
minor occipital craniectomy. The catheter tip was
placed in the right occipital horn of the lateral cere-
bral ventricle. The resulting CSF does not come out
under great pressure. Suboccipital craniectomy was
then performed paramedially on the right side. Upon
opening the dura, a cyst was found. The cyst wall
was excised (4) and the liquid resembling CSF spon-
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taneously drained under great pressure. The cyst
wall was taken for PH analysis and the liquid re-
sembling CSF was taken for cytological analysis.
After hemostasis, a Torkildsen shunt was placed,
where the cyst lumen was connected by a drain to
the cisterna magna (5). Another drain was placed,
connecting the cyst lumen with the subgaleatic
space (Figure 2), as an alternative drainage, in case
of necessity to place a cysto-peritoneal shunt, which
is the definitive and according to the literature data
the best way to resolve arachnoid cysts (2). The
subgaleatic end of the drain was closed with a silver
clip and additional ligatures. The dura was then
sewn and plasticized with muscle and fibrin glue.
The epidural drainage was placed suboccipital on the
right and the soft tissues sewn by layers.

Figure 2. Drainage catheter connecting the cyst lumen to the subgaleatic space
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Postoperatively, the patient was confused
with evidence of left-sided hemiparesis in neurolo-
gical status. A brain CT scan indicated the right sided
acute parietal epidural hematoma (Figure 3). An
emergency reoperation was performed in the form
of parietal craniotomy with the evacuation of the
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epidural hematoma, placement of dural suspensions
and epidural drainage. After this operation, the pa-
tient was conscious and without any neurological
deficit. Control brain CT was without rests of epi-
dural hematoma (Figure 4).
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Figure 3. The right sided acute parietal epidural hematoma
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Figure 4. Control CT of the brain after evacuation of epidural hematoma

Postoperatively, the patient’s condition was
complicated with the development of subcutaneous
cerebrospinal fluid collection in the suboccipital re-
gion and with febrile periods. The subcutaneous ce-

rebrospinal fluid collection was resolved by compres-
sive occipital circular bandages (6), and with the
needle assisted aspiration of the subcutaneous col-
lection. CSF sampled three times did not indicate
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bacterial infection. Laboratory findings indicated
neutrophil predominance in leukocytosis. Conventio-
nal empirical antibiotic therapy led to a normaliza-
tion of body temperature and laboratory parame-
ters.

The patient was discharged after 3 weeks
with fully healed wounds, Glasgow Coma Score was
15, vital parameters stable, without any neurological
deficit.

Discussion

Arachnoid cysts are congenital lesions that
become subject to treatment only when they cause
disturbances in patients in the form of convulsions,
psychomotor disturbances or symptoms and signs of
intracranial hypertension (7), which was the clinical
course in our patient. The most common types of
surgical treatment for these cysts are excision and
evacuation of the cyst after craniotomy, needle aspi-
ration, endoscopic cyst fenestration, and shunting of
the cyst into the peritoneum or vascular bed (2).
One of the most common complication of operations
is a CSF leak of 5-17% (8). According to the lite-
rature (2), the CSF leak can be minimized or com-
pletely eliminated by the prophylactic use of external
ventricular drainage. Therefore, prior to cyst evacua-
tion surgery, we placed external ventricular drain-
age. It is a well-known fact (7) that arachnoid cysts
have a recurrence rate of 10%, so after we evacua-
ted the cyst, we placed the Tokildsen system of
cysto-cisternal drainage and an additional cysto-sub-
galeatic shunt as an alternative precaution in case of
inefficiency of the Tokildsen system. We closed the
cysto-subgaleatic shunt with a silver clip and liga-
tures in the subcutaneous tissue, thus allowing us to
open the shunt rapidly and convert it into a cysto-
peritoneal shunt, if necessary.

Postoperatively, an acute epidural hematoma
appeared in the region where the primary surgery
was not performed. The patient had no coagulation
disorders (INR 1.4, TR 349x10 * 9-l). External ven-
tricular drainage was placed occipital on the right
side, the burr hole was in the immediate vicinity of
the site where the epidural hematoma was deve-
loped. The incidence of postoperative epidural he-
matomas is 1% (9). The Mayfield head holder was
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used, because the primary surgery was performed
in a sitting position, whose pins (10) could cause a
skull fracture if too much pressed into the skull, and
thus potentially cause an epidural hematoma outside
the operating region. However, postoperative brain
CT did not verify non-operative skull trauma. Pre-
operatively, the patient was given medical therapy
against brain swelling, and during the operation
three methods were performed that could reduce
the intracranial volume - external ventricular drain-
age, cysto-cisternal shunt and cysto-subgaleatic
shunt. Cyst evacuation surgery itself also reduces in-
tracranial volume. All of these methods, collectively
or individually, can cause abrupt intracranial decom-
pression and provoke the formation of an epidural
hematoma due to dural separation off of the skull.
External ventricular drainage can induce sponta-
neous epidural hematoma due to sudden excessive
drainage of the CSF (11). A cysto-cisternal shunt
can cause excessive drainage, especially if there is
communication of the cyst with the ventricular
system of the brain. The subgaleatic shunt was
closed in our case, but the reliability of this was
questionable because of the fact that the patient had
a persistent subcutaneous collection of CSF at the
point where the subgaleatic part of this drain was
placed.

Conclusion

Using multiple alternative methods for sur-
gical treating of arachnoid cysts in the same act,
have the advantage in bigger chance for preventing
of the cyst recurrence. Standard procedure in treat-
ment of posterior fossa lesions usually is intra or
preoperative ventricular drainage. In our case, the
complication was a delayed epidural hematoma
(12), caused by a minor craniectomy that was used
for external ventricular drainage and not by alter-
native drainage methods of arachnoid cyst. For this
reason, it is necessary to do adequate neurological
monitoring of the patient after surgery and perform
early CT diagnostics in case of the patient’s deterio-
ration. In our case, those measures led to early
detection of the epidural hematoma as a compli-
cation.
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MULTIPLI MODALITETI LECENJA ARAHNOIDALNE CISTE I MOGUCE
KOMPLIKACIJE
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Arahnoidalne ciste su benigne, kongenitalne lezije mozga, koje rastu unutar listova
arahnoideje. Predstavljaju 1% svih intrakranijalnih mass lezija i najeS¢e se otkrivaju u
detinjstvu i adolescenciji. U vecini sluCajeva, one ne izazivaju nikakve simptome. Medutim,
mogu narasti do velikih dimenzija i prouzrokovati po Zivot opasne simptome, posebno ako
rastu u skuc¢enom prostoru, kao Sto je zadnja lobanjska jama.

U ovom radu predstavljamo simptomatsku arahnoidalnu cistu zadnje lobanjske jame
kod dvadesetdvogodisnjeg muskarca. Bolesnik je imao simptome i znakove progresivne intra-
kranijalne hipertenzije. CT mozga pokazala je prisustvo arahnoidalne ciste u zadnjoj loba-
njskoj jami, koja pritiska okolne strukture. Cista je hirurSki tretirana subokcipitalnom
kraniektomijom, ekscizijom zida ciste i drenazom.

U nasem istrazivanju, ispitali smo istovremeno koris¢enje razliCitih metoda drenaze
arahnoidalne ciste i njihove komplikacije.

Cilj je bio pokazati da istovremena primena vise alternativnih metoda hirurskog lecenja
ovih cisti ima prednost u odnosu na koriséenje jedne metode le¢enja, zbog manje moguénosti
recidiva.

Acta Medica Medianae 2020,59(4):43-48.

Kljucne reci: arahnoidna cista, modeliteti leCenja, intrakranijalna hipertenzija
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IMMUNOHISTOCHEMICAL AND MORPHOMETRIC STUDY OF
ADENOHYPOPHYSEAL GONADOTROPIC CELLS IN MALE CADAVERS
OF DIFFERENT AGES

Jovana Cukuranovié-Kokoris?, Ivan Jovanoviél, Sladjana Ugrenoviél, Vesna Stojanovic?,
Miljana Pavlovi¢!, Braca Kundali¢!, Vladimir Zivkovi¢!, Milorad Anti¢!, Rade Cukuranovic?

The literature data suggest that with advancing age there occurs a functional decline in
the gonadotropic cells, while the data concerning structural changes in these cells are rather
scarce. The aim of this paper was to detect and quantify the changes in human gonadotropic
cells of the anterior pituitary in male cadavers of different ages using immunohistochemical and
morphometric methods. The material in this study consisted of adenohypophyseal tissue from
14 male cadavers of different ages, starting from the fourth decade of life. Adenohypophyseal
tissue sections were routinely histologically processed and stained with immunohistochemical
monoclonal anti-LH antibody to detect gonadotropic LH cells. Digital images of the visual fields
of immunohistochemically processed adenohypophyseal sections were then morphometrically
analyzed using the Image J system. Statistical analysis was performed using the SPSS
statistical software package. The results of the morphometrical analysis showed that volume
density of LH cells did not change significantly with advancing age, while their area, perimeter
and Feret's diameter increased statistically significantly. Nuclear morphometric parameters did
not change significantly, while the nuclear-cytoplasmic ratio of LH cells decreased with ageing,
with a statistically significant decline observed in cases aged over 70 years. Based on the
obtained results the conclusion may be drawn that the density of LH cells does not change
significantly with ageing, but that they undergo hypertrophy in order to maintain normal
hormonal secretion. Long-lasting hypertrophy of these cells ultimately leads to their functional

decline, which reaches statistical significance after 70 years of age.
Acta Medica Medianae 2020;59(4):49-61.

Key words: luteinizing gonadotropic cells, adenohypophysis, immunohistochemistry,

morphometry, ageing
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Introduction

Gonadotropic cells, i.e., LH and FSH cells,
represent about ten percent of the overall cellular
population of the anterior lobe of the pituitary. They
are evenly distributed in the distal portion of adeno-
hypophysis and histologically appear basophilic.
Gonadotropes are oval cells with round nuclei and
well developed organelles. Their cytoplasm contains
electron-dense secretory granules which measure

www.medfak.ni.ac.rs/amm

200-250 nm in diameter, and are filled with hormo-
nes (1).

The main secretory products of gonadotropes
are luteinizing (LH) and follicle stimulating hormone
(FSH). Gonadotropin-releasing hormone (GnRH) sti-
mulates the production and secretion of these hor-
mones, while gonadal steroids, inhibin, follistatin and
activin, by way of negative feedback loop, inhibit
their production and secretion.

In women, LH is involved in ovulation and
follicular luteinization, while in men it stimulates
Leydig cells to secrete testosterone. FSH in women
stimulates follicle maturation, while in men, it sti-
mulates Sertoli cells to secrete androgen-binding
protein (2, 3), which binds specifically to testoste-
rone and transports it through the germinative epi-
thelium into the lumen of the tubules. Hereby, it en-
hances spermatogenesis in the seminiferous tubules
of the testis.

LH and FSH represent low molecular weight
glycoproteins of about 30 kDa. They exert their ef-
fects on target tissues activating the cyclic adeno-
sine monophosphate secondary messenger system,
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which further activates specific enzyme systems in
appropriate target cells (4).

From the point of view of endocrinology,
ageing is predominantly characterized by a decline
of function of the systems which support tissue ana-
bolism. In males, it mostly relates to two very im-
portant components of the neuroendocrine system:
gonadotropic and somatotropic axes. The term go-
nadopause generally describes a decline in biological
availability of testosterone (T), while the term soma-
topause denotes a decline in biological availability of
growth hormone (GH) and/or IGF-1. Nevertheless,
these processes may markedly vary between differ-
ent individuals, and their intensity is influenced as
well by environmental factors and life habits.

In men, adenohypophysis begins to secrete
gonadotropic hormones with the onset of puberty,
and continues with the secretion throughout life fol-
lowing a gradually decreasing pattern. However, in
most men, gradually decreasing sexual function be-
comes evident in late 40s or 50s, and is correlated
with decreased testosterone secretion. Testosterone
secretion usually drops significantly after 50 years of
life, and in 80-year olds it ranges between 20% and
50% of the testosterone amount at the time of its
maximal secretion. Despite this, testicular morpho-
logy, spermatogenesis and fertility demonstrate only
minor changes in older men (4, 5).

Gonadopause (or late hypogonadism) is
characterized by a progressive dysregulation of the
hypothalamic-pituitary-gonadal axis, most probably
under the influence of age-related decline in maxi-
mal hypothalamic secretion of GnRH, decline of the
maximal and average LH pulse amplitude (with pre-
served basal frequency of LH pulse secretion), de-
cline of LH-stimulated testosterone secretion, and
reduction of testosterone-mediated negative feed-
back loop (6). The consequence of all of the above is
biochemical late hypogonadism, with lower serum
concentrations of total testosterone, bioavailable
testosterone and free testosterone, then with a mo-
derate rise of serum LH and FSH and ultimately with
elevated serum levels of globulins which bind sex
hormones (7). Late hypogonadism clinically mani-
fests with the symptoms similar to those in hypo-
gonadism which affects younger males, including
reduced bone and muscle mass, abdominal obesity,
loss of pubic hair and beard hair. Moreover, hypo-
gonadism results in a number of non-specific symp-
toms, including nervousness, irritability, psycholo-
gical depression, memory loss, weakness, insomnia,
hot flashes, periodical sweating, and loss of sexual
drive (7).

In their paper, Schwartz et al. (8) have re-
ported that the function of adenohypophysis pro-
bably represents the result of integration of multiple
input signals, including hypothalamic, peripheral and
intrapituitary ones. Intrapituitary factors may exert
stimulatory or inhibitory effects on hormone produc-
tion by the adenohypophysis. The production and
secretion of LH is also controlled by a variety of
locally produced signalling molecules, which form a
complex network and are involved in autocrine/
paracrine control of the function of gonadotropes
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(9). According to Denef (10), gonadotropes are in-
volved in interactions with other hormonal (mostly
lactotropic, somatotropic and corticotropic) and non-
hormonal cells, such as folliculostellate (FS) cells.
Considering the fact that hypogonadism which
occur with ageing may be the consequence of
structural changes at all levels of the gonadotropic
axis and that age-related histomorphologic changes,
when this regulatory system is concerned, are
thoroughly studied only in testis, our aim in this
study was to detect and quantify the changes in
human gonadotropic cells of the adenohypophysis,
as a component part of the gonadotropic axis, in
cases of different age, using immunohistochemical
and morphometric methods (measurements of vo-
lume density, area, perimetar, Feret's diameterand
calculation of the nuclear-cytoplasmic ratio).

Materials and methods

The study took place at the Institute of
Anatomy, University of NiS Faculty of Medicine,
Center for Forensic Medicine in Nis, and Center for
Pathology, Clinical Center Nis, all of which are the
teaching bases of this Faculty. Immunohistochemical
processing of histological sections of adenohypophy-
sis was done at the SiniSa Stankovi¢ Institute for
Biological Research in Belgrade.

Material

The study material consisted of hypophyseal
tissue taken from 14 male cadavers, aged 41 to 87
years. The tissue samples were taken during routine
autopsies performed at the Center for Forensic
Medicine in Nis, after a post-mortem period which
did not exceed 24 hours, abiding by the ethical
norms regulating the use of cadaveric material for
biomedical research purposes (decision by the Ethics
Committee of the University of NiS Faculty of
Medicine, N2 12-2307-2/8 of March 10, 2016). The
cadavers used in this study were without any diag-
nosed neurological, psychiatric or endocrine dis-
orders during life. There was no visible damage to
the brain or hypophysis on autopsy in any of the
cases. Further, histopathological evaluation of the
brain and hypophysis excluded the presence of a
possible hidden or misdiagnosed disease. Cadavers
were classified into three age groups: first (I), with
cases aged 30-49 years; second (II), with cases
aged 50-69 years; and third (III), with cases aged
70 years and older.

The methodology of the study involved an
adequate dissection procedure for sampling of the
hypophysis, followed by histological preparation of
the samples and their morphometrical and statistical
analysis.

Dissection procedure

The sellar diaphragm (diaphragma sellae)
was the first to be removed by dissection. After that,
the pituitary stalk (infundibulum) was sectioned, and
the hypophysis was then carefully detached from the
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surrounding osseous structures of the sella turcica
and removed en bloc.

Histological preparation

Our histological analysis, in the sense of
identification of possible changes in the structure of
gonadotropic cells of the adenohypophysis with age-
ing, was based on the light microscopy evaluation of
their properties.

The removed hypophyses were fixed for 24
hours in 10% buffered formalin and then embedded
in paraffin. The resulting paraffin molds were used to
obtain up to 5 um thick hypophyseal tissue sections
using the Leica 2235 microtome, which were then
routinely stained with hematoxylin-eosin (H&E) and
immunohistochemically processed. The presence of
cells with a positive reaction to the applied immuno-
histochemical marker was established by immuno-
histochemical analysis.

Immunohistochemical staining of LH gonadotropic
cells of the adenohypophysis

The peroxidase-antiperoxidase (PAP) method
was used for immunohistochemical staining of LH
gonadotropic cells (11). Immunocytochemical meth-
ods, in particular the specific reaction between the
primary antibody and antigen enables differential
staining of cells carrying the specific antigen, in this
case a hormone. After deparaffinization and re-
hydration of the tissue sections, first the activity of
endogenous peroxidase was blocked by incubation
of tissue sections in 0.3% H>O, in methanol for 15
minutes. The sections were then washed in 0.01M
phosphate buffer (Phosphate Buffer Saline PBS; pH
7.6; 2 x 5 min.), and the reduction of non-specific
staining was accomplished by incubation of the sec-
tions in normal swine serum (Normal swine serum,
Dako Dakopatts, Denmark; dilution 1:10 in PBS) for
1 hour.

Primary anti-LH (1:100) anti-rat antibodies (a
donation from Dr Parlow; NIH, Bethesda, Md., USA)
diluted in PBS were used to detect LH gonadotropic
cells (12). The incubation lasted for 24 hours at
room temperature. After the incubation with the
primary antibody, the sections were washed in PBS
(2 x 5 minutes) and then incubated for 1 hour with
secondary conjugated antibody (Policlonal swine anti
rabbit IgG (HRP), Dako Dakopatts, Denmark;
dilution 1:200 in PBS). After washing in PBS, visua-
lization was made possible by using DAB (Dako).
Contrast enhancement was performed using Mayer’s
hematoxylin  solution (Merck-Alkaloid, Alkaloid,
Skopje, Republic of North Macedonia), dehydration
with increasing ethanol series, and mounting by
using DPX.

Morphometric analysis

Morphometric analysis was performed using
the digital image taken with 1.3 megapixel digital
camera. Twenty visual fields were obtained from
each of the adenohypophyseal lateral wings and 20

from the middle portion in each analyzed case, with
60 visual fields in total per each analyzed case.
Image analysis was accomplished using the Image]
system (https://imagej.nih.gov/ij/).

Astereological analysis

Our astereological analysis of gonadotropic LH
cells included the measurement of their area (ALH),
perimeter (BLH) and Feret’s diameter (DfLH). Addi-
tionally, for each of the selected somatotropic LH
cells, we measured the parameters of area (ANLH),
perimeter (BNLH) and Feret’'s diameter (DfnLH) of
the nucleus. The nuclear-cytoplasmic ratio, as the
parameter of metabolic activity and functional status
of somatotropic LH cells ((N/C)LH), was calculated
as the ratio of nuclear area and cytoplasmic area,
with the cytoplasmic area obtained as the difference
of the area of these cells and area of their nuclei.
The measurement of 60 gonadotropic LH cells was
performed for each of the analyzed cases.

Stereological analysis

Stereological analysis was performed using
the multipurpose test system M168 (d = 17.88 pm,
a = 15.49 ym?, AT = 2601.54 pm?, LT = 1501.92
pm), placed over the analyzed digital image of hi-
stological sections. Volume density of gonadotropic
LH cells (VVLH) was obtained as the ratio of the
number of dots in the test system which hit immu-
nopositive cells (PF) and the total number of dots in
the system (PT = 168) (13), per each analyzed field.

The values of area, perimeter and Feret'’s dia-
meter, then of nuclear area, perimeter and Feret's
diameter, nuclear-cytoplasmic ratio and volume
density of LH cells per each analyzed case were ob-
tained as the average of values for all measured
visual fields.

Statistical analysis

Statistical analysis was performed using the
SPSS statistical software package (version 16). The
correlation of age with the measured morphometric
parameters was evaluated by the calculation of
linear correlation and linear regression.

A more precise dynamics of the values of
morphometric parameters for the age groups was
analyzed using One Way ANOVA and Tukey-Kramer
post hoc test.

The t-test was used to establish statistical sig-
nificance of the differences between two dependent
samples.

Results
Histological analysis
Histological analysis of adenohypophyseal

gonadotropic LH cells during ageing involved the
analysis of immunohistochemically stained tissue
sections of the gland.
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In younger cases, gonadotropic LH cells were
dispersed in the lateral wings of adenohypophysis,
while in the mucoid, wedge-shaped portion of the
gland these cells were localized within the acinar
structures, the number of which varied between
cases. Gonadotropic LH cells were in such cases oval
or polygonal and with centrally or (more often) ec-
centrically positioned immunonegative blue-stained
euchromatic nucleus. Their cytoplasm was immuno-
positive, brown-stained, with prominent granular ap-
pearance due to the presence of numerous secretory
granules (Figure 1).

In older cases, except for the interstitial fibro-
sis of variable degree and consequential reduced
presence of blood vessels, the distribution and pre-
sence of LH cells did not differ significantly from that
in younger cases. Gonadotropic cells were larger,
more often round, and with eccentrically positioned,
smaller, hyperchromatic, immunonegative nuclei

compared to younger cases. Immunopositivity reac-
tion was similar to that of the same gonadotropes in
younger cases (Figure 2).

Figure 1. Tissue section from a 41-year old man; immunopositive LH cells with eccentric or centrally positioned
euchromatic nucleus (arrows); anti-LH antibody; PAP, x40

Figure 2. Tissue section of an 87-year old man; immunopositive LH cells of the adenohypophysis; large immunopositive LH
cells with small, eccentrically positioned hyperchromatic nuclei (arrows); anti-LH antibody; PAP, x40
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Morphometric analysis

The results of morphometric analysis of adeno-
hypophyseal LH immunoreactive cells are presented
in Table 1.

The case number 1 was excluded from further
morphometric analysis due to a significant age differ-
ence compared to the other group 1 cases.

Correlation analysis indicated the presence of a
statistically significant correlation between age and
astereological parameters (average area, perimeter
and Feret’s diameter) and nuclear-cytoplasmic ratio of
LH immunoreactive cells of the adenohypophysis in
analyzed cases (Table 2).

Table 1. Results of morphometric analysis of adenohypophyseal LH immunoreactive cells

Case Age Group Awi (um?) Bui (um) Den (um) At (um?) Bawn (um) Dewwn (um)  (N/C)in Vwn (%) Vi (cm?)
1 22 I 123.26 41.16 14.94 20.35 16.62 5.97 0.20 2.90 0.7
2 41 I 107.60 38.57 13.84 22.16 17.56 6.29 0.26 3.12 0.5
3 45 I 136.72 43.83 15.63 24.37 17.99 6.32 0.22 3.31 0.4
4 48 I 109.52 38.92 13.83 20.60 16.82 6.09 0.23 3.45 0.7
5 48 I 142.16 44.87 16.18 28.55 19.67 7.17 0.25 3.61 0.7
6 57 II 131.29 42.64 15.50 23.54 17.89 6.45 0.22 4.13 0.25
7 61 II 121.01 40.54 14.57 24.18 17.92 6.28 0.25 8.04 0.3
8 65 II 147.83 45.66 16.37 27.37 19.28 6.96 0.23 4.35 0.4
9 65 II 138.10 43.29 15.50 20.58 16.68 5.94 0.18 3.00 0.4
10 66 II 156.08 45.90 16.55 30.12 20.10 7.23 0.24 8.23 0.5
11 76 III 165.11 50.00 18.51 26.25 19.12 6.93 0.19 7.70 0.8
12 76 III 123.46 42.41 15.82 19.97 16.73 6.21 0.19 2.54 0.4
13 77 II1 161.76 48.14 17.76 27.55 19.64 7.26 0.21 5.54 0.6
14 78 III 129.99 43.13 15.65 23.46 17.82 6.42 0.22 1.92 0.4
15 87 III 168.33 49.03 17.73 21.55 17.41 6.32 0.15 4.82 0.4

Table 2. Correlation matrix of age and values of morphometric parameters of LH immunoreactive cells
of the adenohypophysis in analyzed cases
Parameter ALx Biu Detn AnLH Bnn Dentn (N/C)n Vuin
R 0.92 0.92 0.92 0.20 0.27 0.35 -0.86 0.25
Age p < 0.001 < 0.001 < 0.001 0.49 0.36 0.22 < 0.001 0.38
14 14 14 14 14 14 14 14

Linear regression analysis was aimed at eva-
luation of the association between astereological pa-
rameters (average area, perimeter and Feret's dia-
meter) of adenohypophyseal gonadotropic cells and
age of the analyzed cases (Table 3). The results
demonstrated that the age of analyzed cases was a
statistically significant predictor of area ((F(1,12) =
68.59, p < 0.001), perimeter (F(1,12) = 63.37, p <
0.001) and Feret's diameter (F(1,12) = 62.67, p <
0.001), which can be represented by the following
three models: ALH = 28.83 + Age x 1.79, BLH =
24.03 + Age x 0.32 and DFLH = 8.04 + Age x 0.13.
The average area, perimeter and Feret's diameter of
gonadotropic cells of the adenohypophysis statisti-

cally significantly increased during the process of
ageing, and age could be held accountable for 85%
of total variance of area (R2 = 0.85) (Graph 1), 84%
of total variance of perimeter (R> = 0.84) and 84%
of variance of Feret's diameter (R2 = 0.84) (Graph
2), and in all three cases represents a large
magnitude effect.

In contrast to the above, age was not a
statistically significant predictor when astereological
parameters of the nuclei of gonadotropic adeno-
hypophyseal cells were concerned (area, perimeter
and Feret's diameter) in the examined cases (p >
0.05) (Table 2).
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Age represented a statistically significant
predictor of average nuclear-cytoplasmic ratio of
adenohypophyseal gonadotropic cells (F(1,12) =
32.53, p < 0.001) (Table 3). This ratio could be
identified using the following model: (N/C)LH =
0.384 - Age x 0.003, which meant that the values of
the nuclear-cytoplasmic ratio statistically signifi-
cantly declined during ageing (Graph 3). Age was

accountable for 73% of total variance of this para-
meter (R2 = 0.73), which was a large magnitude
effect.

Age did not represent a statistically significant
predictor of volume density of adenohypophyseal
gonadotropic cells in the same cases (p > 0.05)
(Table 2).

Table 3. Results of bivariate linear regression analysis of age as an independent, and analyzed morphometric
parameters of adenohypophyseal LH immunoreactive cells as the dependent variables

Variable B SEB B t p
Constant 28.83 14.03 2.05 0.062
Age 1.79 0.22 0.92 8.28 < 0.001

R?= 0.85; F (1,12) = 68.59, p < 0.001; Model: A= 28.83 + Age x 1.79

Variable B SEB B t p
Constant 24.03 2.64 9.09 < 0.001
Age 0.32 0.04 0.92 7.96 < 0.001

R? = 0.84; F (1,12) = 63.37, p < 0.001; Model: Bin = 24.03 + Age x 0.32

Drin

Variable B SEB B t p
Constant 8.04 1.05 7.67 < 0.001
Age 0.13 0.02 0.92 7.92 < 0.001

R? = 0.84; F (1,12) = 62.67, p < 0.001; Model: Danx = 8.04 + Age x 0.13

(N/C)n

Variable B SEB B t p
Constant 0.384 0.031 12.511 < 0.001
Age -0.003 0.0005 -0.8547 -5.7036 < 0.001

R? = 0.73; F (1,12) = 32.53, p < 0.001; Model: (N/C)s = 0.384 - Age x 0.003
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Graph 1. Correlation between age and area of adenohypophyseal LH immunoreactive cells in the examined cases
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Graph 2. Correlation between age and perimeter, i.e. Feret's diameter, of adenohypophyseal LH
immunoreactive cells in the examined cases
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Graph 3. Correlation between age and nuclear-cytoplasmic ratio of adenohypophyseal LH
immunoreactive cells in the examined cases

A more detailed dynamics of age-related
changes of the average values of morphometric
parameters of adenohypophyseal gonadotropic cells
was evaluated using the One Way ANOVA test
(Table 4).

Average area (F(2,11) = 24.88, p < 0.001),
then average perimeter (F(2,11) = 29.82, p <
0.001) and average Feret's diameter (F(2,11) =
37.61, p < 0.001) of adenohypophyseal gonado-
tropic cells statistically significantly increased during
the process of ageing (Graphs 4 and 5).
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Table 4. Results of univariate ANOVA test involving the average values of morphometric parameters
of adenohypophyseal LH immunoreactive cells in the analyzed age groups

0,

Parameter Group N Average SD SE B 95% Cl UB T%ﬁiytgstSt

I 4 110.98 14.41 7.20 88.06 133.9 a, b
Awn (Hm?) I 5 138.86 13.72 6.14 121.82 155.9 a,c

IT1 5 171.08 10.25 4.58 158.36 183.81 b, c
ANOVA F(2,11) =24.88, p < 0.001

I 4 39.02 2.62 1.31 34.85 43.19 a, b
B (Hm) I 5 43.60 2.23 1.00 40.83 46.38 a, c

111 5 50.05 1.64 0.73 48.01 52.08 b, c
ANOVA F(2,11) = 29.82, p < 0.001

I 4 13.96 0.95 0.48 12.45 15.48 a, b
Drn (Um) 11 5 15.70 0.80 0.36 14.71 16.69 a, c

111 5 18.37 0.57 0.25 17.66 19.08 b, c
ANOVA F(2,11) = 37.61, p < 0.001

I 4 22.87 3.67 1.83 17.04 28.71 /
Antn (HM?) I 5 25.16 3.68 1.64 20.60 29.72 /

111 5 24.37 2.89 1.29 20.78 27.96 /
ANOVA F(2,11) =0.51, p = 0.62

I 4 17.50 1.22 0.61 15.55 19.45 /
Bt (Mm) I 5 18.37 1.33 0.60 16.72 20.03 /

111 5 18.27 1.27 0.57 16.69 19.84 /
ANOVA F(2,11) = 0.60, p = 0.57

I 4 6.25 0.45 0.22 5.54 6.96 /
Denes (M) I 5 6.57 0.52 0.23 5.93 7.22 /

111 5 6.65 0.50 0.23 6.02 7.27 /
ANOVA F(2,11) = 0.78, p = 0.48

I 4 0.26 0.02 0.01 0.23 0.29 b
(N/C)n 11 5 0.22 0.03 0.01 0.19 0.26 c

111 5 0.17 0.02 0.01 0.14 0.20 b, c
ANOVA F(2,11) = 16.26, p = 0.001

I 4 3.45 0.23 0.12 3.07 3.82 /
Vvin (%) I 5 5.55 2.42 1.08 2.55 8.55 /

111 5 4.73 2.06 0.92 2.17 7.29 /
ANOVA F (2,11) = 1.33, p = 0.30

a-I1:II,p<0.05;b-T:1III, p<0.05; c-1II:III, p<0.05

200
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Graph 4. Average area of adenohypophyseal LH immunoreactive cells in the analyzed age groups
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Graph 5. Average perimeter and average Feret's diameter of adenohypophyseal LH
immunoreactive cells in the analyzed age groups

0.3

0.25

0.2

(N

0.1

0.05

0.22

II

Age

Graph 6. Average nuclear-cytoplasmic ratio of adenohypophyseal LH
immunoreactive cells in the analyzed age groups

The post hoc Tukey-Kramer test indicated
that the above parameters showed an identical
trend during ageing, with the values in the III age
group being statistically significantly greater com-
pared to the II and I age group (p < 0.05). Average
values of these parameters in the II age group were
also statistically significantly greater compared to
the I age group (p < 0.05) (Table 4).

Average nuclear-cytoplasmic ratio of adeno-
hypophyseal gonadotropic cells was statistically sig-
nificantly different between I and III and between II
and III analyzed age group, while the difference
between groups I and II did not reach statistical
significance (F(2,11) = 16.26, p = 0.001). Nuclear-
cytoplasmic ratio decreased from I to III age group,
but the decrease was statistically significant in age
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group III, suggesting a functional decline of gonado-
tropic cells with ageing, which was most conspicuous
after 70 years of life (Table 4, Graph 6).

Discussion

In recent decades, more and more authors
have considered the endocrine, i.e. neuroendocrine
system, responsible for numerous changes occurring
in the body with growing age. In particular, in the
endocrine, similar to other tissues in the body, some
structural changes occur with ageing, which have as
a consequence respective functional abnormalities.
These are reflected in a disturbed synthesis and
secretion of hormones created in particular glands.
The pattern of hormonal secretion at different levels
(hypothalamus and peripheral gland tissues) varies
considerably. With ageing, the levels of some hor-
mones increase, the levels of others decrease, while
the levels of some of them do not change signi-
ficantly.

Ageing of the hypophysis, from the functional
point of view, manifests with a decline of its secre-
tory activity, above all by decreasing levels of
growth hormone, gonadotropic hormones, prolactin
and thyroid-stimulating hormone in the blood. These
changes lead to so called ageing diseases, which
predominantly affect the target-organs of these hor-
mones (14-16). The above adenophyseal changes
are most commonly only a link in the chain of
changes which involve the hypothalamic-adenohy-
pophyseal axes (hypothalamic-somatotropic (HSO
or GH), hypothalamic-pituitary-gonadal (HPG) axis,
hypothalamic-pituitary-adrenal (HPA) axis, and
hypothalamic-pituitary-thyroid axis). These functio-
nal changes stem from the structural changes at
different levels of these axes.

Although adenohypophysis has an important
role in the maintenance of overall homeostasis in the
organism and is characterized by progressive func-
tional decline with ageing, the knowledge of the
accompanying structural changes is not sufficient,
especially regarding the quantity and dynamics of
these changes.

In the available literature on the subject older
studies tend to prevail; these have been performed
mostly on experimental animals and utilizing semi-
quantitative methodologies (17-20).

The performed quantitative immunohistoche-
mical and electron-microscopy studies used as their
material mostly the hypophyses obtained from ex-
perimental animals, especially rats (21-26).

Danilova et al. (27) have analyzed ultrastruc-
tural changes in all types of adenohypophyseal en-
docrine cells in rats during ageing and identified
changes in almost all cellular organelles: nuclei,
Golgi apparatus, endoplasmatic reticulum, mito-
chondria and secretory granules, reporting also the
presence of numerous lysosomal bodies and fat
vacuoles. Older animals had also a greater number
of atrophic cells, which indicated their progressive
degeneration with growing age. In apparently mor-
phologically normal cells of these animals the signs
of ultrastructural changes were seen, which indi-
cated their increased functional activity. These
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changes were aimed at preservation of the levels of
hormonal secretion, but in the long term they re-
sulted in a depletion of the functional reserves of
adenohypophyseal endocrine cells in older animals.
It was clear that these changes in an ageing hypo-
physis could be viewed as an attempt of compen-
satory structural reorganization which would pre-
serve normal gland functioning and help in the
maintenance of basic homeostatic mechanisms in
the ageing organism.

Analyzing rat hypophyses with quantitative
immunohistochemistry methods, Console et al. (28)
reported a significant decrease in the number,
volume and surface density, area and perimeter of
somatotropic cells with ageing. They also noticed a
reduced number of other adenohypophyseal cell
types, such as gonadotropic cells (FSH and LH), but
the reduction was not associated with a corres-
ponding decline of LH and FSH levels.

In general, morphometric studies about the
cellular composition of adenohypophysis are relati-
vely rare, especially those dealing with human ade-
nohypophysis in the process of ageing.

Morphometric studies of age-related changes
of gonadotropes are also rare. In contrast to other
hormonal cells of the adenohypophysis which store a
single hormone within special cell types, numerous
gonadotropes show immunoreactivity to both LH
and FSH. This additionally complicates their quantifi-
cation in the process of ageing, since in theses cells,
FSH and LH expression may vary significantly in
different phases of postnatal life.

Meeran et al. (29) evaluated the changes in
gonadotrope subtypes in puberty and adolescence of
rhesus monkeys and concluded that the number of
gonadotropes increased in adults compared to ju-
venile rhesus monkeys, mostly due to increased
numbers of LH and bihormonal cells.

Console et al. (22) performed a morphometric
analysis of gonadotropes from young, old and very
old rats and established a progressive age-asso-
ciated reduction of cellular density, volume density
and surface density of LH cells. On the other hand,
area and perimeter of gonadotropes increased in
both young and old animals, but were drastically
reduced in oldest animals. Basal levels of serum LH
and FSH showed a tendency identical to that estab-
lished for surface and perimeter of gonadotropes.

Kurosumi et al. (30) classified rat gonado-
tropes according to the size of their secretory gra-
nules into two types: type I, which contained both
small and large secretory granules and expressed
both FSH and LH; and type II, which contained only
small granules, immunopositive to LH. They found
that in young adult rats type I gonadotropes are
more common compared to type II ones. In middle-
aged rats, type I gonadotropes were predominant,
but the expression of FSH in most of them was
rather weak. In older rats, the ratio of type I and II
was reversed compared to young and middle-aged
rats, i.e. type II gonadotropes were more common.
Kurosumi et al. finally concluded that with advancing
age LH cells became predominant in the hypophysis
of male rats, which was associated with a con-
siderable decline in FSH and a slow depletion of LH
contents.
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In our study, the density of LH cells did not
change significantly with ageing. However, in con-
trast to the findings of Console et al. (22), the area
of LH cells increased significantly even after 70 years
of age. In contrast to the factor of area, nuclear-
cytoplasmic ratio gradually decreased with advanc-
ing age, and the decrease became significant after
70 years of life. Therefore, our findings of relatively
stable density of LH cells and their larger size with
advancing age, together with age-related increased
production of LH reported by some authors (31), led
us to the conclusion that in men these cells probably
developed hypertrophy (32) with ageing. This may
have indicated their exposure to increased functional
stress with time, probably due to disturbed testos-
terone feedback loop or excessive stimulation by
some extra- or intrapituitary factors. Gradual decline
of nuclear-cytoplasmic ratio of LH cells represents
the sign of their functional decline, which becomes
significant after 70 years of life, most probably due
to their exhaustion caused by long-lasting hyper-
trophy. This agrees with the results obtained by
Kurosumi et al. (30), who noticed gradual depletion
of LH contents with ageing.

However, with the exception of a greater
irregularity and reduced amplitude of the LH pulse,
as we have described, the prevailing opinion in the
scientific community is that LH secretion does not
only change insignificantly, but that in men it even
slightly increases with advancing age (33-35). This
is inconsistent with the findings of reduced GnRH
secretion and the assumption that disturbed testos-
terone feedback loop at the level of hypothesis and
hypothalamus releases LH secretion during ageing
(36).

Conclusion

Based on the investigations performed so far,
a conclusion may be drawn that there is a relatively
stable density and increased size of adenohypo-
physeal gonadotropic LH cells during ageing in men,
which probably reflects their hypertrophy in order to
maintain normal hormonal secretion, with the
consequence of their functional decline.
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IMUNOHISTOHEMIJSKO I MORFOMETRIJSKO PROUéAyANJE
GONADOTROPNIH CELIJA ADENOHIPOFIZE KADAVERA MUSKOG POLA
RAZLICITE STAROSTI

Jovana Cukuranovié¢-Kokoris?, Ivan Jovanovié!, Sladana Ugrenovi¢l, Vesna Stojanovic,
Miljana Pavlovi¢!, Braca Kundali¢!, Vladimir Zivkovi¢!, Milorad Anti¢!, Rade Cukuranovic?
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Bulevar dr Zorana Dindi¢a 81, 18000 Ni$, Srbija
E-mail: jovana.cukuranovic.kokoris@medfak.ni.ac.rs

Podaci iz literature ukazuju na opadanje funkcije gonadotropnih Celija sa starenjem,
dok su podaci koji se odnose na strukturne promene istih oskudni. Cilj ovog rada bio je da se
primenom imunohistohemijske i morfometrijske metode, detektuju i kvantifikuju promene
kod humanih gonadotropnih celija adenohipofize kadavera muskog pola razliCitog uzrasta.
Materijal je predstavljalo tkivo adenohipofize 14 kadavera muskog pola razliite Zivotne dobi,
pocev od Cetvrte decenije. Tkivni preseci adenohipofize standardno su histoloski obradivani i
bojeni imunohistohemijski monoklonalnim anti-LH antitelom za detekciju gonadotropnih LH
celija. Digitalne slike vidnih polja imunohistohemijski obradenih preseka adenohipofize, zatim
su morfometrijski analizirane pomoc¢u Image J sistema. Statisticka analiza vrSena je pomocu
SPSS statistickog paketa. Rezultati morfometrijske analize pokazali su to da se zapreminska
gustina LH celija nije zna¢ajno menjala sa godinama, dok su njihova area, perimetar i Feretov
dijametar statisticki znacajno rasli. Nuklearni morfometrijski parametri nisu se znacajno
menjali, a nukleocitoplazmatski odnos LH celija opadao je sa starenjem, pri ¢emu je taj pad
bio statisticki znacajan kod slucajeva starijih od 70 godina. Na osnovu dobijenih rezultata,
moze se zakljuciti da se tokom starenja gustina LH celija ne menja znacajno, ve¢ da one
hipertrofiraju, u cilju odrzavanja normalne sekrecije hormona. Dugotrajna hipertrofija ovih
Celija na kraju dovodi do njihovog funkcionalnog pada, koji postaje znacajan nakon 70. godine
Zivota.
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Kljucne reci: luteiniziraju¢e gonadotropne Celije, adenohipofiza, imunohistohemija,
morfometrija, starenje
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PREOPERATIVE RADIOTHERAPY IN ESOPHAGEAL CANCER:

A CASE REPORT

Milica Radi¢'2, Dugan Miti¢!, Milica Cosi¢3, Natasa Simonovié!

Carcinoma of the esophagus is a relatively rare tumor, accounting for 1.5% of overall
cancer morbidity. Throughout the world, 480,000 people are affected by the disease each year
and men twice as often as women, causing about 400,000 deaths a year.

Most cases are reported in underdeveloped environments, among the middle-aged or
elderly. Smoking, excessive alcohol consumption, deficiencies of some dietary microelements
and vitamins are among the principal risk factors for the disease. The main symptoms of the
disease are progressive dysphagia and dyspepsia, while pain, hoarseness, and cough are
common in more advanced disease stages. The diagnosis is established on the basis of
histopathology confirmation of the disease from the biopsied material sampled by way of
esophagogastroscopy or from the material obtained by way of endoscopic resection. The
therapy used in the treatment of esophagus cancers is multidisciplinary. The most common is
surgery, radiotherapy, and chemotherapy. Often, these three basic forms of therapy are
combined. In this case report, the neoadjuvant therapy consisting of chemotherapy according
to the PF protocol and transcutaneous radiotherapy gave an extremely good therapeutic
response, and the disease from an unresponsive state was converted into a state of radical

operability.
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Introduction

Carcinoma of the esophagus is a relatively
rare tumor, accounting for 1.5% of overall cancer
morbidity. Throughout the world, 480,000 people
are affected by the disease each year and men twice
as often as women, causing about 400,000 deaths a
year (1). Most cases are reported in underdeveloped
environments, among the middle-aged or elderly
(average age at onset, 59.5 years). Smoking, ex-
cessive alcohol consumption, deficiencies of some
dietary microelements and vitamins (selenium, vita-
min E, beta-carotene) are among the principal risk
factors for the disease. Individuals with certain di-
seases and conditions also have an increased risk for
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the disease, such as tylosis palmaris, severe dys-
plasia in Barrett's esophagus, untreated achalasia
and celiac disease (2, 3). Radiation to the media-
stinum (in breast or lung cancer, for instance) also
carries an increased risk, similar to the strictures
occurring after caustic injuries, and association of
esophageal cancer with human papillomavirus has
also been reported (1, 4).

Two most common histopathological forms of
esophageal carcinoma are planocellular and adeno-
carcinoma forms (5). Starting from the upper to the
lower esophageal portions, the incidence of plano-
cellular type is decreasing, with adenocarcinoma
being more and more common (originating from the
superficial and deep esophageal glands, embryonic
remnants of the glandular epithelium and meta-
plastic glandular epithelium) (5, 6).

The main symptoms of the disease are prog-
ressive dysphagia (in 80-90%) and dyspepsia, iso-
lated or associated with difficulty swallowing. Pain,
hoarseness, and dry cough are common in more
advanced disease stages, as well as bleeding when
other adjacent organs become infiltrated (7). The
diagnosis is made based on histopathology confir-
mation of the disease from the biopsied material
sampled by way of esophagogastroscopy or from
the material obtained by way of endoscopic resec-
tion. Biopsy of multiple sites (usually 6-8) in the
changed portion of the esophagus is usually recom-
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mended (8). Histopathological classification of the
World Health Organization (2010) is used (9).
Endoscopic ultrasound, chest x-ray, chest and upper
abdomen CT, and PET CT scanning are useful in the
assessment of disease spread.

The initial treatment plan for these patients
should be formulated at a multidisciplinary tumor
board, basing the decision not only upon scientific
evidence, but also the aspects present in each indi-
vidual patient, taking into account his general health
condition and existing comorbidities. The tumor
board should involve a gastroenterologist, patholo-
gist, radiologist, thoracic surgeon, oncologist, radia-
tion oncologist and, as required, nutritionist and
psychiatrist.

Case report

We report a male 68-year-old patient in whom
the complaints appeared in January 2018 with dif-
ficult swallowing of solid foods. These difficulties
progressively worsened in the following few months,
with the patient losing 9 kg in body weight (until
June 2018).

He consulted a doctor for the first time in April
2018, when esophagogastroduodenoscopy (EGDS)
was performed at the Clinic of Gastroenterology and
the visualized change was biopsied. The definitive
diagnosis was made at the Clinical Center Nis Center
for Pathology, and the change was identified as car-
cinoma squamocellulare partim kerathodes invasi-
vum oesophagei HG II, NG II-III. At the MSCT
finding from May 2018, the distal esophagus with an
infiltrative tumor change was seen, measuring up to
36 mm in axial diameter and up to 48 mm in cranio-
caudal diameter, with scarce post-contrast enhance-
ment. In the same month, bronchoscopy was done
as well, with no endoscopic abnormalities detected.
In that period, the patient was referred to the
Clinical Center of Serbia (in Belgrade), Department
for Esophageal Malignancies, for a consultancy exa-
mination, where the tumor board decision was
made, after thorough clinical and laboratory evalua-
tions (with x-ray, ultrasound and MSCT), that the
patient should receive neoadjuvant chemoradio-
therapy in a regional center. During this hospitali-
zation, a control MSCT scanning of the thorax and
abdomen was done, visualizing two nodular lesions
in the lung parenchyma, measuring in diameter 5
mm (at the interface of the lateral and medial
segment of the middle lobe, on the right) and 2 mm
(anterobasal, on the right), which were not highly
suspicious for secondary deposits, so that only sur-
veillance of these was then recommended. The tho-
racic esophagus extended from the level of the osti-
um of the inferior vena cava caudally for 6.7 cm of
tumorously enlarged wall, with the largest axial dia-
meter of 20x25 mm and largest infiltration thickness
of about 11 mm, without any signs of infiltration of
adjacent structures on CT scanning. It seemed that
cardia was not involved with tumor. In the fifth
group of mediastinal lymph nodes, several lymph
nodes measuring in diameter up to 7 mm could be
seen. There were no signs of lymphadenopathy. A

solitary focal lesion involving the corpus of Th12 was
detected as well, which could not be seen on a
repeated control examination. The findings in other
structures, as visualized by CT scanning, were with-
out any abnormalities. The decision concerning neo-
adjuvant chemoradiation was confirmed after the
tumor board at the Clinic of Gastroenterology, Clini-
cal Center Ni$, in June 2018. The patient received
one chemotherapy cycle according to the PF protocol
(cisplatin plus 5-fluorouracil) and two cycles of che-
motherapy by the PF protocol with radiation therapy
of 45 Gy TD in 25 fractions (chemopotentiation).

The patient tolerated well his neoadjuvant
chemoradiation treatment, and a month after the
completion of planned therapy, a control MSCT
scanning of the thorax and abdomen was done at
the Clinic of Oncology, Clinical Center NisS, Depart-
ment of Radiation Therapy, in order to assess the
treatment response. At MSCT scanning, a slower
passage of peroral contrast medium could be seen,
with a stenosis of irregular luminal contours of the
distal part of the thoracic esophageal portion, mea-
suring 38 mm in craniocaudal diameter and 27 mm
in the axial slice. The findings in other structures, as
visualized by CT, were without abnormalities, which
suggested disease remission. The patient was then
referred to the Clinical Center of Serbia, Department
for Esophageal Malignancies, so that possible sur-
gical treatment could be considered. After an ade-
quate preoperative preparation, the patient was sur-
gically treated two months after the completion of
his oncological treatment. A "minimally invasive Ivor
Lewis" procedure was done (oesophagectomia sub-
totalis, lymphadenectomia mediastini posterioris,
medialis et inferioris et oesophagogastroplasticam
per thoracoscopiam et laparoscopiam; explorative
thoracoscopy; laparoscopy). Histopathological verifi-
cation was done at the Department of Pathology,
Clinical Center of Serbia - Oesophagitis fibrosa seg-
mentalis chronica postiradiatione sine tumoris, TO,
NO (0/19) Mx LO VO PNO. Complete regression (TR
1/5, RCRG 1/3).

Postoperative MSCT findings two months later
confirmed the observed postoperative status, with a
massive pleural effusion on the left, with com-
pressive atelectasis of the lower lobe on the left.
However, tumor cells were not found in the pleural
puncture fluid; instead, the presence of lymphocytes
and lipoprotein masses were seen (December,
2018; Center for Pathology, NiS). The patient was
then presented at the tumor board for oncology in
Nis, where the decision was made, on the basis of a
satisfactory response to chemoradiation, that speci-
fic oncological treatment was not required; regular
control visits to his surgeon were recommended.

The patient visited his surgeon in January
2019, two and a half months after the above men-
tioned interventions, feeling subjectively well, gain-
ing 2 kg in body weight. The next control visit was
scheduled for April 2019, and at that visit thoracic
and abdominal CT showed pulmonary parenchyma
without secondary deposits, with the presence of
free fluid basally on the left (up to 6 HU, indicating a
transudate), esophageal stump with preserved
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lumen and without any apparent recurrence. The
anastomosis and most part of the stomach pre-
sented mediastinally without any apparent recurre-
nce. Lymph nodes could be seen para-aortally, mea-
suring up to 7 mm. Osseous parts of the thorax
were without any visible infiltrations. Abdominal
findings were without any abnormality. Laboratory
and biochemical parameters were within reference
ranges, and tumor marker values were as follows:
CEA: 3.8 ug/L; CA 19-9: 5.5 ku/L; and CA 72-4: 1.1
U/mL, which, in addition to other evaluation tests
and methods, indicated a complete disease remis-
sion. The patient denied having any pains or prob-
lems with digestion, and had regular stools and
urination, stating that he had gained 10 kg in body
weight since the operation.

Discussion

According to the TNM classification, our pa-
tient was classified as T3 NO MO, and as a potentially
resectable case received neoadjuvant therapy: one
cycle of chemotherapy by PF protocol, and was fur-
ther treated with chemoradiation, with chemother-
apy potentiated by radiation (chemopotentiation).
The degree of tumor response to therapy was ex-
cellent in our patient, since viable tumor cells could
not be demonstrated in the operative material. The
degree of tumor response to neoadjuvant therapy,
according to the College of American Pathologist
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classification, was estimated as a complete tumor
response and thus belonged to stage 0 (10).
Although carcinoma of the esophagus belongs
to the group of chemoresistant tumors, the success
of therapy was significantly influenced by conco-
mitant chemo- and radiation therapy. Chemother-
apy preceding the combined approach was the same
as that used in combination with radiation. Cisplatin
and 5-fluorouracil (PF protocol) are the agents com-
monly used. The first cycle is administered four
weeks before the beginning of radiation. Cisplatin is
given on the first day of the cycle at a dose of 100
mg/m?2, while 5-fluorouracil is given as a 24-hour
infusion at a dose of 1000 mg/m2, from days 1 to 5
of the chemotherapy cycle. After the first cycle, ra-
diation therapy is introduced. Transcutaneous ther-
apy of esophageal cancer is administered on the
linear accelerator "Electa", using high-energy x-rays
(10 MeV or more) and with three radiation portals.
As a standard, the patient is irradiated in supination,
with hands raised above the head, using the appro-
priate radiotherapeutic accessories. The dose of 45
Gy in 25 fractions is administered to the tumor
tissue, using 3D conformal radiation technique,
taking into account radiosensitivity of high-risk ana-
tomical structures (spinal cord, healthy lung, heart,
pericardium) (Figure 1, 2). ICRU 50 and supplement
ICRU 62 were used in the contouring of target
volumes. During the radiation therapy, for the pur-
pose of reproducibility, radiotherapy portal precision
check-ups were done each week. During the
treatment, there were no significant adverse effects.

,:}
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Figure 1. Presentation of delination of target volumens and organs of risk (3DCRT), neoadjuvant (chemo)
radiotherapy for oesophageal cancer
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Figure 2. Dose distribution and field arrangement in 3D conformal preoperative radiotherapy
for oesophageal cancer ("mercedes" technique)

Thanks to an excellent therapeutic response
to chemoradiation, the treatment was continued in
the Clinical Center of Serbia, where the surgical pro-
cedure was performed. Surgical therapy is the ther-
apy of choice for patients with limited disease, i.e.
those with lower disease stages (0, I, IIA, IIB).
Although the disease is operable in these stages, a
significantly prolonged survival period has been
observed in patients with in situ disease (11). Neo-
adjuvant chemoradiation followed by surgical resec-
tion is the treatment option for both histopatholo-
gical tumor forms in locally advanced stage of
esophageal cancer, as is the case with the patient
we are presenting (12). Postoperative chemotherapy
has yielded therapeutic effects in patients with eso-
phageal adenocarcinoma localized in the lower third
of the esophagus, while for the disease involving
other portions of the esophagus and in planocellular
carcinoma cases these effects have not been ob-
served (13). According to the results published so
far in the literature, the use of postoperative radio-
therapy in cases with positive resection margins
results in better local disease control rates, but it
affects overall survival rates as well (14). In patients
with advanced disease, the only treatment modality
is palliative radiation therapy, aiming to improve the
act of swallowing and to alleviate pain (15, 16).

Since RO resection was histologically confir-
med, as well as the fibrosis of resected change, the

patient was relocated from a potentially incurable
condition to the category of potentially curable pa-
tients. Taking into account that 5-year survival of
patients with esophageal cancer is 17.9% according
to most studies, we consider that the treatment of
this patient was very successful and that there is a
possibility that the patient would enjoy a longer
period without disease relapse.

Conclusion

Our patient was treated with neoadjuvant
therapy in accordance with the tumor board decision
and was relocated from the category of unresectable
to the category of resectable disease. Neoadjuvant
therapy, involving chemotherapy by the PF protocol
and transcutaneous radiation therapy, yielded an
excellent therapeutic response. Chemoradiation pro-
duced in this case a complete pathological response,
so that the patient could be radically treated by
surgery. It can be seen from our report that radia-
tion therapy significantly contributed to the success
of treatment of this patient. We expect that with
further advancements in the domains of equipment
and radiation techniques we will be in the position to
offer to these patients intraluminal brachytherapy as
well.
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Karcinom jednjaka je relativno redak tumor i u ukupnom morbiditetu ucestvuje sa
1,5%. Svake godine u svetu oboli oko 480.000 ljudi, medu kojima je veci broj muskaraca u
odnosu na zene, a oko 400.000 obolelih godisnje ima letalan ishod. Vecina sluCajeva re-
gistruje se u manje razvijenim sredinama, u srednjoj i starijoj zivotnoj dobi. U osnovne fak-
tore rizika ubrajaju se pusenje, prekomerno konzumiranje alkohola, deficit pojedinih mikro-
elemenata i vitamina u ishrani. Osnovni simptomi su: progredijentna disfagija, dispepsija, dok
se bol, promuklost i nadrazajni kasalj, javljaju u odmaklim stadijumima bolesti. Dijagnoza se
postavlja na temelju patohistoloske potvrde bolesti iz biopsiranog materijala uzetog ezofago-
gastroskopijom ili iz materijala dobijenog endoskopskom resekcijom. Terapija koja se pri-
menjuje u leCenju karcinoma ezofagusa je multidisciplinarna. Najcesce je reC o hiruskoj, i
zradnoj terapiji, kao i hemioterapija. Cesto se ova tri osnovna vida terapije kombinuju. U
ovom prikazu, neoadjuvantna terapija, koja se sastojala iz hemoterapije po PF protokolu i
transkutane radioterapije, dala je izuzetno dobar terapijski odgovor, pa je bolest iz nere-
sektabilnog stanja prevedena u stanje radikalne operabilnosti.
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NON-INVASIVE PARAMETERS IN TREATED HYPERTENSIVE PATIENTS
HAVE BETTER CORRELATION WITH TARGET ORGAN DAMAGE THAN
THE POSSIBILITY OF PREDICTING 5-YEAR TREATMENT OUTCOME
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The objective of the research was to investigate which of routine non-invasive
parameters could predict the occurrence of target organ damage and treatment outcome
during 5-year follow-up in patients with arterial hypertension. The research included 176
patients (average age 66.9 £ 9.3) with arterial hypertension who were previously treated for
144 £ 90 months. Patient monitoring was continued for 63.6 months on average. Average
values of 24-hour ABPM were 121.5 £ 14.6 mmHg for systolic (SBP) and 69.1 £ 9.2 mmHg for
diastolic (DBP) pressure. The total of 36 (20.4%) patients had diabetes, while 115 (65.4%)
patients had lipid disorder. Furthermore, 116 (63.4%) patients had left ventricular hypertrophy
(LVH). Left ventricular mass index was, on average, 135.4 + 30.7 g/m?. During the follow-up
period, we registered 21 (11.9%) new events, 3 (1.7%) of which were stokes, 6 (3.4%) were
acute coronary events with accompanying revascularization, two stable angina pectoris (2.6%),
two pacemaker insertions (2.6%), one acute thrombosis of leg artery (0.6%), one dementia
(0.6%) and 6 (3.4%) new atrial fibrillations. Independent predictor for total new events was
the size of left atrium (coefficient beta 0.295; p < 0.01). Patients with LVH had higher SBP and
DBP values obtained from 24-hour ABPM and home measurement (p < 0.01). Independent
predictor for the presence of LVH was the length of hypertension treatment (coefficient beta
0.180; p < 0.03). Predictors of lower values of creatinine clearance (for model p < 0.01) were
age (beta 0.187; p < 0.02) and glycemic value (coefficient beta 0.232; p < 0.01). Routine non-
invasive parameters in patients with arterial hypertension cannot predict 5-year treatment

outcome during the treatment, but have a good correlation with damage of target organs.
Acta Medica Medianae 2020,59(4):68-75.
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Introduction

Blood pressure which is above the normal
range leads to hypertensive damage of target or-
gans and, along with risk factors for the occurrence
of cardiovascular disease, leads to vascular, i.e.
arteriosclerosis complications and adverse events.
European Guidelines for Arterial Hypertension Re-
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commendations state that the normal systolic pres-
sure is below 140 mmHg and normal diastolic pres-
sure is below 90 mmHg (1). Recently published
American Guidelines have stated that normal values
of systolic and diastolic blood pressure should be
below 130 mmHg and 80 mmHg, respectively, and
thus have defined the target values of blood pres-
sure (2). Nowadays, there are numerous discussions
on the values of normal blood pressure, as well as
on target blood pressure in patients treated from
high blood pressure. The Systolic Blood Pressure In-
tervention Trial (SPRINT) has confirmed that opti-
mum value of systolic blood pressure in patients with
arterial hypertension without diabetes is < 120
mmHg (3). If compared to the target value of < 140
mmHg, intensive reduction of blood pressure has led
to the reduction of mortality by 27%. However,
other studies, such as the study Action to Control
Cardiovascular Risk in Diabetes Blood Pressure
(ACCORD BP) have not confirmed the advantages of
intensive reduction of systolic blood pressure below
the standard target value (4).
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Aside from blood pressure level, the presence
of other risk factors was significant for the outcome
of hypertensive disease. Joint effects of risk factors
were shown in 10-year absolute risk tables in Euro-
pean Recommendations (1). However, reaching the
target values defined in the guidelines was not
possible in clinical practice. This was clearly shown
by the results of EUROASPIRE (European Action on
Secondary and Primary Prevention by Intervention
to Reduce Events) study which was conducted in 24
European countries and which focused on cardio-
vascular disease risk factors (5).

Having in mind the above stated, the ex-
pected outcome of hypertensive disease will be dif-
ferent depending on our ability to adjust the therapy
and bring blood pressure and other relevant risk
factors closer to the targeted values. It is important
for clinical experts to review the results of their work
and explore the possibility of predicting the disease
outcome, all based on the success of correcting non-
invasive parameters during treatment. The objective
of the research was to determine which of routine
non-invasive parameters could predict the occur-
rence of target organ damage and treatment out-
come during 5-year follow-up in patients with
arterial hypertension.

Materials and methods

The study was based on routine ambulatory
medical examinations at NiSka Banja Institute. The

patients were referred to the institute from primary
health protection unit due to high blood pressure.
Treatment and monitoring were continued at the
Institute. The second medical check-up was con-
ducted after two weeks, the third was after a month,
after which the check-ups were conducted each 5-6
months. All patients were subjected to clinical exa-
mination which included anthropometric measure-
ments (waist, height and weight), electrocardiogra-
phy, blood pressure measurement in ambulatory
conditions, home conditions and 24-hour ambula-
tory monitoring, echocardiography and ergometric
test. Patients with arterial hypertension and cardio-
vascular or cerebrovascular complications were not
included in the study. The total of 176 patients, 72
males and 104 females, met the criteria for being
included in the study. Table 1 shows the basic char-
acteristics of the tested group. Median for risk fac-
tors, such as age, gender, smoking habits, diabetes,
hypercholesterolemia, obesity, physical inactivity, al-
coholism and heredity, was 4 risk factors for cardio-
vascular diseases. Thirty-six patients (20.4%) had
diabetes, while 115 (65.4%) patients had lipid dis-
order. Ideal weight was recorded in 40 (21.9%)
patients, while obesity was recorded in 56 (30.6%)
patients. There were 61 (34.7%) smokers in the
group, 19 (10.8%) of whom never stopped smoking.
Physical inactivity was recorded in 62 (35.2%)
patients.

Table 1. Basic features of the tested group

Parameters Values

Male (%) / female (%) 72 (40.9)/104 (59.1)
Hypertension duration (months) 120+ 7.5
Monitoring duration (years) 5.4 £ 3.0
Systolic blood pressure at outpatient unit (mmHg) 127.1 £ 14.4
Diastolic blood pressure at outpatient unit (mmHg) 77.7 £ 6.3
Body mass index (kg/m?) 28.7 £ 4.7
Left ventricular mass (g) 255.3 £70.5
Left ventricular mass index (g/m?) 135.3 + 30.7
Left ventricular ejection fraction (%) 64.0 £ 5.8
Aortic root diameter (mm) 33.7 £ 3.3
Left atrial diameter (mm) 422 £ 6.5
Glycaemia (mmol/L) 6.0+ 1.9
Cholesterol (mmol/L) 57+1.2
HDL-cholesterol (mmol/L) 1.4 £0.7
LDL-cholesterol (mmol/L) 36+1.1
Triglycerides (mmol/L) 1.9+1.5
Creatinine (pmol/L) 87.8 £ 24.9
Number of risk factors 3.7+ 1.3
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In terms of important medications, at the end
of the study 144 (81.1%) patients used beta
blockers, 142 (80.7%) used ACE inhibitors or
blockers of angiotensin 1 receptors , 85 (48.3%)
patients used calcium channel blockers, 113 (64.2%)
patients used diuretics and 72 (40.9%) patients
used statins.

Blood pressure measurement

Blood pressure was initially measured in am-
bulatory conditions twice in two minutes at both
hands. After the change of therapy, blood pressure
reached the optimal limits, which was confirmed
during the control check-ups. Corrected values of
blood pressure were used in the study as average
values monitored at control check-ups. The patients
were trained to measure blood pressure at home
twice a week, in the morning and in the evening for
a period of one month, between the second and
third check-up. Twenty-fourhour ambulatory blood
pressure monitoring was conducted minimum once
within the period of six months from the second
medical check-up.

Laboratory analysis

We conducted the following standard labora-
tory analyses: complete blood count, glycaemia,
lipid status, transaminase, urea, creatinine, uric
acid, electrolytes and urine. The therapy was altered
in accordance with the results of laboratory tests.
Values of laboratory parameters which were taken
minimum two months after taking the regular ther-
apy were taken for the needs of this study. Total
cholesterol larger than 5 mmol/L and/or triglycerides
larger than 1.7 mmol/L were defined as lipid status
disorder. Patients who suffered from diabetes melli-
tus needed endocrinologist report or evidence on
prescribed medications for diabetes. Glomerular fil-
tration rate was calculated by Cockcroft-Gault equa-
tion and identified five levels of kidney function (6).

Exercise testing

Exercise test, without beta blockers for mini-
mum 24 hours, was done by standard Bruce pro-
tocol. The test was completed after reaching sub-
maximal heart rate (85% of maximum theoretical
heart rate) or due to pain in the chest or legs, fati-
gue or vertigo. Additionally, we respected patient’s
request to terminate the test if the patient felt bad.
Ergometric test was conducted with the aim of ex-
cluding the patients due to coronary disease or dis-
covering coronary disease as adverse vascular event
during the later tests.

Echocardiography
Echocardiography was conducted by means of
standard two-dimensional technique, while the mea-

surement of heart structure was done by M-mode
technique. Additionally, the assessment of valve
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function and testing the flow was done by means of
Color Doppler, including pulse and/or Continuous-
Wave Doppler. Having in mind that the patients had
no segmental contractility disorder, all measure-
ments were conducted in M-mode technique. Echo-
cardiographic parameters which were taken into
consideration were aortic root diameter, left ventri-
cular diameter and ejection fraction. Left ventricular
mass was calculated based on left ventricular wall
thickness at the end of diastole and diastole dia-
meter. Left ventricular mass index was obtained by
dividing left ventricular mass by body surface area
(7). Male patients with left ventricular mass index
larger than 134 g/m?2 and female patients with mass
index larger than 110 g/m? were considered to suf-
fer from left ventricular hypertrophy. Patients with
moderate and severe heart defects were excluded
from the study.

Statistical data processing

Numerical parameters were shown as mean
value £ standard deviation. Statistical significance
between the subgroup was defined by means of
Student's t-test. Distribution of attributive marks
was shown by absolute values, percentage and
median. Testing statistical significance between the
groups was conducted by means of 2 test. Pearson
correlation coefficient was obtained by bivariate cor-
relation method. Multivariate linear regression analy-
sis was used for defining significant predictors of
adverse events and target organ damage. The value
of p less than 0.05 was considered as statistically
significant.

Results

During the follow-up period, we registered 21
(11.9%) new events, 3 (1.7%) of which were
strokes, 6 (3.4%) were acute coronary events with
revascularization, 2 (2.6%) stable angina pectoris, 2
(2.6%) pacemaker insertions, 1 (0.6%) acute arte-
rial leg thrombosis, 1 (0.6%) dementia and 6
(3.4%) new atrial fibrillations.

Table 2 shows characteristics of patients with
adverse event as compared to patients who have
never experienced an adverse event. After including
the parameters such as gender, age, hypertension
duration, systolic and diastolic blood pressure val-
ues, factors of risk, body mass index, waist, gly-
caemia, total cholesterol, creatinine value and echo-
cardiographic parameters, we obtained a model with
one prognostic marker (R = 0.277; R?2 = 0.077;
adjusted R? = 0.070; standard error of the estimate
= 0.32600; p < 0.001). The only independent pre-
dictor of total new events was left atrial size (beta
coefficient 0.277; p < 0.01). There was no differ-
ence in terms of the use of specific medications.
After excluding non-vascular events from the ana-
lysis, there was not a single parameter that was
statistically different between the groups.
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Table 2. Most important characteristics of patients with and without adverse events

Parameters Without adverse event With adverse event
Age 66.6 £ 9.4 69.8 + 8.6
Systolic blood pressure (mmHg) 127.2 £ 14.7 125.7 £ 12.8
Diastolic blood pressure (mmHg) 77.9 £ 6.6 75.7 £ 5.4
Ejection fraction (%) 64.0 £ 5.9 63.9 £ 5.5
Left atrial diameter (mm) 41.8 £ 5.9 46.1 £ 9.4%
Left ventricular mass index (g/m?) 135.6 + 30.2 134.4 +£ 35.5
Glycaemia (mmol/L) 6.0 £ 2.0 5.6 +1.0
Total cholesterol (mmol/L) 57+1.2 5.1 £ 1.0*
Creatinine (umol/L) 88.1 £ 26.1 85.2 + 15.3
Factors of risk 3.7+1.3 3.3+1.3

* - p<0.05

Both male and female patients with left ven-
tricular mass index above limit value were older
(age 68.4 £ 8.6 vs. 64.1 £ 10.0; p < 0.01), had
longer history of treating arterial blood pressure
(12.8 £ 7.4 vs. 10.3 = 7.3 months), had higher val-
ues of 24-hour systolic (123.9 £ 10.0 vs. 119.2 +
9.5 mmHg; p < 0.05) and diastolic (70.9 + 10.2 vs.
66.1 £ 4.8 mmHg; p < 0.05) blood pressure. Addi-
tionally, these patients had higher values of home
systolic (124.8 £ 11.2 vs. 118.3 £ 9.1 mmHg; p <
0.05) and diastolic blood pressure (71.5 £ 7.9 vs.
67.8 £ 5.3 mmHg; p < 0.05). Independent pre-
dictor for the presence of left ventricular hyper-
trophy was hypertension treatment duration (beta
coefficient 0.180; p < 0.03; for model: R = 0.180;
RZ = 0.032; adjusted R2 = 0.026; standard error of
the estimate = 0.46992 p < 0.03). In terms of me-
dication use, we found significant difference in the
use of ACE inhibitors or angiotensin II receptor
blockers in the group of patients with left ventricular
hypertrophy (85.3% vs. 71.6%; p < 0.05), as com-
pared to patients who did not suffer from left ventri-
cular hypertrophy.

Predictors of higher creatinine values (for mo-
del: R = 0.289; R? = 0.033; adjusted R?> = 0.027;
standard error of the estimate = 24.23117 p <
0.01) were age (beta coefficient 0.178; p < 0.02)

and glycaemia values (beta coefficient 0.231; p <
0.01). There was no significant correlation between
eGFR and other parameters after excluding para-
meters which were parts of eGFR formula, except
the value of systolic blood pressure (r = 0.200; p <
0.05). In terms of glomerular filtration rate, 53
(30.1%) patients had I-degree kidney function, 82
(46.6%) patients had II-degree kidney function, 38
(21.6%) patients had III-degree kidney function,
only 3 (1.7%) patients had IV-degree kidney func-
tion, while there were no patients with V-degree of
kidney function.

Figure 1 shows direct bivariate correlation
between glycaemia and creatinine values. Correla-
tion coefficient was not high, but it was statistically
significant (r = 0.231; p < 0.01).

Ultrasound examination of carotid artery was
conducted in 56 (31.8%) patients, 18 of whom had
normal results (intima-media complex < 0.9 mm).
Patients whose blood pressure could not be regu-
lated despite the therapy (19 patients - 10.8%)
were subjected to fundus examination, the result of
which were changes of II degree.

Success in achieving the target values of spe-
cific parameters was shown in Graph 1.
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Figure 1. Direct bivariate correlation be-tween glycaemia and creatinine values.
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Graph 1. Success in achieving the target values in accordance with European guidelines
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Discussion

Vascular events (stroke and coronary dis-
ease) had a significant share in the structure of
adverse events analyzed in this study. As for non-
vascular events, atrial fibrillation was very important
as well. This could account for the difference be-
tween the group with adverse event and the group
without adverse events in terms of left atrial size.
This difference became irrelevant if we observed pa-
tients with vascular complications only. Vaziri et al.
proved that systolic and diastolic pressure level led
to the increase of left ventricle, but that this was not
the only cause (8). Moreover, age and body mass
index played a very important role. According to the
research of Dan et al. arterial hypertension was an
important factor for the occurrence of composite
events in patients with atrial fibrillation, but that it
was not an independent prognostic marker in one-
year total mortality (9). Higher value of total cho-
lesterol in group of patients without adverse events
could be explained by intensive statin therapy, as
the difference in the use of statin was not recorded
in the two subgroups.

Left ventricular hypertrophy occurred as a
result of various factors, such as high arterial blood
pressure, numerous neurohumoral factors and ge-
netic factors (10). Patients with left ventricular hy-
pertrophy who participated in this study were older,
had longer history of treating arterial hypertension,
higher values of systolic and diastolic blood pressure
measured at home and during 24-hour ambulatory
monitoring, but did not have high blood pressure
measured in ambulatory conditions. Monitoring of
blood pressure in ambulatory conditions was easier,
but pressure was controlled better if home mea-
surement was included in the entire process (11).
This was cheaper and easier way of controlling blood
pressure, and the studies showed that the results
had good correlation with 24-hour ambulatory blood
pressure measurement (12, 13). Niiramen et al.
pointed out that even a one-day measurement could
have prognostic significance. However, blood pres-
sure should be measured at home for at least seven
days in order to obtain the proper hypertension
diagnosis (14). On the other hand, home measure-
ment of blood pressure could predict morbidity and
mortality of patients with arterial hypertension (15,
16). Having in mind literature data, the results of
this research were compatible in terms of blood
pressure rate and age. However, one could argue
the fact that duration of arterial hypertension treat-
ment correlated and acted as independent prognos-
tic marker for the occurrence of left ventricular
hypertrophy. It was hard to determine the moment
when hypertension occurred and the moment when
systematic treatment was initiated. Increased use of
ACE inhibitors/angiotensin II receptor blocker was in
accordance with the guidelines for treating arterial
hypertension, having in mind that most potent me-

dications for hypertrophy regression were the medi-
cations from this group (1, 17).

In terms of hypertension, kidney is the sec-
ond target organ and its damage should be detected
by non-invasive methods on regular basis. According
to the consensus of the three European associa-
tions: the European Association of Cardiovascular
Imaging, the European Society of Cardiology Council
on Hypertension and the European Society of Hyper-
tension, assessment of glomerular filtration rate,
detection of microalbuminuria and definition of albu-
min-creatinine ratio in urine are recommended for
early detection of kidney damage (18). However,
due to insufficient availability, we usually measure
creatinine and calculate glomerular filtration for all
patients, as we have done to all patients who parti-
cipated in this study. It is important to mention that
it takes several years to change glomerular filtration
arte (19). After diabetes, arterial hypertension is an
important cause of kidney failure. Appropriate regu-
lation of blood pressure reduces the frequency of
kidney failure and vice versa, higher blood pressure
measured by 24-hour ambulatory monitoring in-
creases the frequency of kidney function deterio-
ration (20, 21). Our study has demonstrated the
connection between glomerular filtration rate and
systolic blood pressure. Some studies have shown
that dyslipidemia increases the risk of kidney failure
(22). However, there are studies which have not
confirmed the results illustrated in our study (23).
Our study has found the correlation between gly-
caemia and creatinine. However, our study has not
confirmed the correlation between glomerular filtra-
tion and diabetes, even though it has been con-
firmed in other studies (22).

Even though the guidelines emphasize the
necessity of conducting ultrasound examination of
carotid arteries as markers of vascular damage, it is
not easy to conduct such examination in clinical con-
ditions, and thus we have managed to conduct ultra-
sound examination in 31.8% patients (18). Even
though they were mentioned in the guidelines, pulse
velocity test and ankle-brachial index were not con-
ducted during the study due to their unavailability.
Detection of microvascular changes in the brain by
means of magnetic resonance were not conducted
because majority of patients had no neurological
deteriorations, no deterioration of cognitive function,
except one patient with verified dementia and
changes during magnetic resonance of the brain.
Patients with acute cerebrovascular events were
subjected to detailed neurological diagnostics and
therapy.

Conclusion

Routine non-invasive parameters in patients
with arterial hypertension cannot predict five-year
treatment outcome during the treatment, but have a
good correlation with the degree of target organ
damage.
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NEINVAZIVNI PARAMETRI KOD HIPERTENZIVNIH BOLESNIKA, KOJI
SE LECE, BOLJE KORELIRAJU SA OSTECENJEM CILIJNIH ORGANA U
ODNOSU NA MOGUCNOST PREDVIPANJA PETOGODISNIEG
ISHODA LECENJA

Dragan Dordevié¢'2?, Ivan Tasi¢?, Bojana Stamenkovi¢'?, Svetlana Kostic!,
Milan Lovi¢!, Dragan Lovié3, Nikola Dordevic?
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Cilj istrazivanja bio je ispitati koji od rutinskih neinvazivnih parametara moze, kod
leenih bolesnika od arterijke hipertenzije, predvideti nastanak osteéenja ciljnih organa i ishod
bolesti, tokom pet godina pracenja. U istrazivanje je ukljueno 176 bolesnika (prosecne
starosti 66,9 godina = 9,3 godine) sa arteijskom hipertenzijom, koji su bili prethodno leceni,
prosecno 144 meseci =+ 90 meseci. Pracenje bolesnika nastavljeno je joS prosecno 63,6
meseci. Prosecne vrednosti dvadesetCetvoro¢asovnog ABPM bile su za sistolni (SBP) 121,5
mmHg £ 14,6 mmHg i za dijastolni (DBP) 69,1 mmHg £ 9,2 mmHg. Dijabetes je imalo 36
(20,4%) bolesnika, a poremecaj lipida 115 (65,4%) bolesnika. Hipertrofiju leve komore (LVH)
imalo je 116 (63,4%) bolesnika. Indeks mase leve komore bio je prose¢no 135,4 g/m? + 30,7
g/m?. Tokom perioda pracenja registrovan je 21 (11,9%) novi dogadaj, od toga 3 (1,7%)
Sloga, 6 (3,4%) akutnih koronarnih dogadaja sa sledstvenom revaskularizacijom, dve stabilne
angine pektoris (2,6%), dve implantacije pejs-mejkera (2,6%), jedna akutna tromboza
arterije nogu (0,6%), jedna demencija (0,6%) i 6 (3,4%) novih atrijalnih fibrilacija. Nezavisni
prediktor za ukupne nove dogadaje bila je veli¢ina leve pretkomore (koeficijent beta 0,295; p
< 0,01). Bolesnici sa LVH imali su znacajno vece SBP i DBP dobijenog iz dvadesetletvoro-
Casovnog ABPM i ku¢nog merenja (p < 0,01). Nezavistan prediktor za prisustvo LVH bila je
duzina lecenja hipertenzije (koeficijent beta 0,180; p < 0,03). Prediktori nizih vrednosti
klirensa kreatinina (za model p < 0,01) bile su godine starosti (beta 0,187; p < 0,02) i
vrednosti glikemije (koeficijent beta 0,232; p < 0,01). Rutinski neinvazivni parametri kod
bolesnika sa artrijskom hipertenzijom tokom lecenja, ne mogu predvideti petogodisnji ishod
leCenja, ali dobro korelisSu sa oSte¢enjem ciljnih organa.

Acta Medica Medianae 2020,59(4):68-75.
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TOTAL HIP ARTHROPLASTY USING FITMORE® STEM IN TREATMENT OF

HIP OSTEOARTHRITIS -

A 3-YEAR FOLLOW-UP

Predrag Stojiljkovi¢!, Marko Mladenovic¢!, Milan Mitkovié!, Ivan Golubovic?,

Sonja Stamenic?, Andrija Krsti¢?

Hip osteoarthritis is a chronic degenerative disease which usually presents after the age
of 50. In advanced stages of the disease, the method of choice in treating hip osteoarthritis is
total hip arthroplasty. Fitmore® hip stem belongs to short-stems which preserve bone mass in
the region of the greater trochanter and the distal part of the femur. In this paper we present
the results of total hip arthroplasty using Fitmore® stem in hip osteoarthritis treatment.

We report a series of 10 patients with osteoarthritis of hip that were treated by total
cementless hip endoprosthesis with Fitmore® Hip Stem at the Clinic of Orthopedics and
Traumatology, Clinical Center NiS. The average age of patients was 56 (48-65) years. There
were 5 women and 5 men. The patients were followed for 3 years postoperatively and the
functional outcome was assessed according to Harris Hip Score. Radiographic analysis was
performed on the radiograph of the hip joint in anterior-posterior projection.

In 7 patients we had excellent (over 90 points) and in 3 patients we had good (over 80
points) functional outcome according to the Harris Hip Score. After 3 years, all patients’
radiological findings showed good integration of the Fitmore® stem. Four patients had cortical
hypertrophy of the femur. In patients with hypertrophy of cortex, there were no clinical

manifestations.

Implantation of total cementless hip joint endoprosthesis with Fitmore® stem in the
treatment of hip osteoarthritis is a good choice when treating younger patients with good bone

quality.

Acta Medica Medianae 2020;59(4):76-81.
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Introduction

Hip osteoarthritis (degenerative arthritis of
the hip) is a chronic degenerative disease which
usually presents after the age of 50. The main sym-
ptoms are pain and limitation of movement. Oste-
oarthritis symptoms often develop slowly and wors-
en over time.
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Total hip arthroplasty improves the quality of
life in many patients with severe hip osteoarthritis.
The main goal of total hip arthroplasty is to achieve
a painless, stable and moving hip (1).

A problem with total hip arthroplasty (THA)
that persists in modern orthopedic surgery is the
treatment of young patients. With a new model of
cementless hip endoprosthesis, good and excellent
long-term survival rates have been reported even in
young patients (2, 3, 4). The aim of modern ce-
mentless hip endoprosthesis is to achieve a longer
implant survival. Year after year, we encounter new
types of hip endoprosthesis (new materials and
designs) which should enable the achievement of
this aim.

Bone preservation is necessary during total
hip arthroplasty. By removing a small part of bone
during a primary operation, the surgeon leaves
more options for revision surgery. The Fitmore®
Hip's short curved stem save the bone. Three-di-
mensional shape of the stem and Titan Vacuum
Plasma Spray layer for press fit fixation enable good
fixation and osteointegration (5).

www.medfak.ni.ac.rs/amm
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In this paper, we present the results of total
hip arthroplasty using Fitmore® stem in treatment of
hip osteoarthritis.

Methods

At the Clinic of Orthopedic Surgery and Trau-
matology, Clinical Center Nis, ten total hip arthro-
plasties with Fitmore® hip stem were done in pa-
tients with hip osteoarthritis.

The average age of patients was 56 (48-65)
years. There were 5 women and 5 men.

In all patients we used preoperative radio-
logical templating. The aim of radiological templating
is to set the correct stem family. Following pre-
operative preparation, hip replacement using cement-
less total endoprosthesis with Fitmore® Hip Stem
was done under spinal anesthesia in all patients. The
Fitmore® stem instrumentarium is compatible with
all traditional approaches for hip arthroplasty. In one
patient, we used posterior approach to the hip and
in nine patients we used lateral Watson Johnes ap-
proach.

The stem system is comprised of 3 stem
families A, B and C (family B with two offsets), to
cover different anatomies (5).We used the Fitmore®
stem family B in eight patients, and in other two we
used the Fitmore® stem family A. In all patients we
used Trilogy® Acetabular System. Mean surgery
time was 75 minutes.

Operative and early postoperative course
were without complications in all the patients. All
patients were mobilized using under arm crutches
with non-weight bearing on the operated leg. On the
fifth postoperative day, the patients were discharged
and transferred to physical therapy. Full-weight
bearing was allowed after six weeks. All of the
patients made a full recovery and they returned to
work and everyday life activities 4-6 months after
surgery.

Patients were followed for 3 years postope-
ratively. Functional outcome was assessed according
to Harris Hip Score (6).

Radiographic analysis was performed on the
radiograph of the hip joint in anterior-posterior pro-
jection.

Results

The Harris hip score analyzes pain severity (1
item, 0-44 points), function (7 items, 0-47 points),
absence of deformity (1 item, 0-4 points) and range
of motion (2 items, 0-5 points). Scores range from 0
(worse disability) to 100 (less disability).Three years
after the operation, excellent functional results (over
90 points) according Harris hip score were achieved
in 7 patients (70%) and good (over 80 points) in 3
patients (30%). All of the patients returned to work
and full everyday life activity after the surgery.

Follow-up radiograph showed good integra-
tion of endoprosthesis in all patients (Figure 1, 2, 3).

Cortical hypertrophy of the femur was found
in 4 hips (40%) in Gruen (7) zones 3 and 5.

Figure 1. Radiography of the pelvis before left hip
arthroplasty

Figure 2. Radiography of the pelvis immediately after left
hip arthroplasty with total cementless endoprosthesis with
Zimmer Fitmore® Hip Stem
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Figure 3. Follow-up radiograph of the pelvis 3 years after
left hiparthroplasty. We can see the cortical hypertrophy in
Gruen zone 5

Figure 4. The 2 patients had cortical hypertrophy in Gruen
zone 5 and 2 patients in Gruen zone 3

78

Two patients had medial cortical hypertrophy
of the femur in projection of lower part of stem
(Gruen zone 5). Two patients had lateral cortical
hypertrophy of the femur in projection of lower part
of the stem (Gruen zone 3) (Figure 4). In patients
with hypertrophy of the cortex, there were no clini-
cal manifestations.

Discussion

Hip osteoarthritis is the most common cause
for hip arthroplasty. Incidence of hip osteoarthritis
ranges from 3-5% in people older than 55 years.
More and more younger patients undergo total hip
arthroplasty due to the development of new and
better hip endoprosthesis. In the last two decades
cementless total hip arthroplasty shows excellent
long-term implant survival, with a mean of 94.7%
after 16 years (8).

A very important requirement during cement-
less total hip replacement is a good primary fixation.
good press fit (primary fixation) with low micro mo-
tions between implant and bone improves bone in-
growth (secondary fixation) (9). For the long life of
the hip endoprosthesis, the balance between pri-
mary and secondary fixation is very important (de-
creasing primary and increasing secondary fixation).
Bad balance between primary and secondary fixa-
tion may result in implant loosening (10).

With time, a hip stem changes the bone struc-
ture of the proximal and distal femur (11). Non-
physiological stem position and high intrafemoral
stress have an effect on the bone remodeling pro-
cess. A reduced load transfer to the femur may
induce a reduction of bone density around the stem
(12). Increased load may increase bone density
(hypertrophy) (13). Endoprosthesis parameters, such
as material or design have an effect on these remo-
deling processes (14, 15).

Bone conservation is very important during
total hip arthroplasty. By removing as little bone as
possible during a primary operation, the surgeon
leaves more options for future revision surgeries.
The total cementless hip joint endoprosthesis with
Fitmore® stem in the treatment of hip osteoarthritis
is a good choice in the treatment of younger pa-
tients with good bone quality. Hip's short curved
stem design helps conserve the bone. The triple
taper design and proximal Ti-Plasma coating enables
secure press-fit, while the trapezoidal cross-section
provides rotational stability. The Fitmore® stem's
short length and curved design helps preserve the
patient's natural bone in the greater trochanter. The
Fitmore® rasps and implants allow for a curved
atraumatic trajectory and insertion along the calcar
arch (5).

Before implantation of cementless total endo-
prosthesis with Fitmore® Hip Stem it is important to
make preoperative planning. The primary objective
of templating the femur is to choose the appropriate
family and size of the stem. It requires antero-
posterior X-ray of the pelvis, which includes the
proximal third of the femur (5).

In their biomechanical comparison between
Fitmore® stem and classic long stem, Pepkeet all
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found that Fitmore® stem can cause remodeling of
periprosthetic bone structure. Fitmore® stem has
higher rigidity, which is the reason why the remo-
deling process of the bone is more prominent in this
type of prostheses. Further clinical studies are ne-
cessary to follow the Fitmore® stem (frequency and
severity of cortical hypertrophies, and the clinical
long-term outcome of this stem) (16).

In his study, Gustke reports results of 500
Fitmore® stems, with a mean follow-up of 1.3 years.
He reported a survival rate of 99.4 %. In this study,
more than 60% of the hips showed cortical hyper-
trophy, but without having a significant effect on the
clinical outcome in the early follow-up period (17).

In their retrospective clinical and radiological
study, Michael et al. annualized 100 Fitmore® stem
implanted in 97 patients (mean age 59 years, 19 to
79 with a 2 year follow-up). They showed cortical
hypertrophy in 50 cases (predominantly in Gruen
zones 3 and 5). Only in 2 patients with hypertrophy,
there was a severe pain in their thigh and in the
trochanter region during physical activity. Cortical
hypertrophy had no effect on the clinical outcome.
Clinical and the radiographic outcome, as well as a
good survival rate confirm the excellent results for
short, curved cementless stems (18).

In their study, Gasbarro et al. followed osseo-

integration (with x-ray evaluation and bone densito-
metry) and functional results (Harris Hip Score) in
33 patients with a Fitmore® stem, 12 months after
surgery. They showed good results and predicted a
long-term survival rates for this type of stem (19).

Our results also show good functional results
and predict a long-term survival rates for Fitmore®
stems. Further long-term follow-up is necessary,
especially due to the possible clinical manifestation
of cortical hypertrophy.

Conclusion

Total hip arthroplasty is the method of choice
in the treatment of hip osteoarthritis in advanced
stages of the disease. In modern society, there is an
increase in the number of young patients under-
going total hip arthroplasty. Better, high-quality
materials and innovative designs of modern hip pro-
stheses enable nearly complete and painless move-
ment in the hip with a long-term implants survival.
Implantation of total cementless hip joint endopros-
thesis with Fitmore® stem in the treatment of hip
osteoarthritis is an optimal choice in the treatment
of younger patients with good bone quality.
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TOTALNA ARTROPLASTIKA KUKA FITMORE® STEMOM U LECENJU
OSTEOARTROZE KUKA — TRI GODINE PRACENJA
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Osteoartroza kuka je hroni¢na degenerativna bolest, koja se uobicajno manifestuje
posle 50. godina zivota. Totalna zamena kuka endoprotezom u odmaklim stadijumima bolesti
je metoda izbora leCenja. Fitmore® stem pripada grupi kratkog stema, koji Stedi kostanu
masu u regionu velikog trohantera i u distalnom delu femura. U radu prikazujemo rezultate
leCenja osteoartroze kuka implantacijom bescementne endoproteze kuka Fitmore® stemom.

Prikazujemo seriju od 10 bolesnika sa osteoartrozom kuka kojima je ugradena besce-
mentna endoproteza kuka Fitmore® stemom na Klinici za ortopediju i traumatologiju, KC Nis.
ProseCna starost bolesnika iznoslia je 54,5 (48 — 65) godina. Bilo je 5 Zena i 5 muskaraca.
Bolesnici su praceni 3 godine, postoperativno. Funkcionalni rezultat procenjivan je po Harris
Hip Score-u. Analizirana je rendgenografija kuka u AP projekciji.

Kod 7 bolesnika imali smo odli¢an, a kod 3 dobar funkcionalni rezultat po Harris Hip
Score-u. Kod svih bolesnika, radioloski nalaz posle 3 godine pokazuje dobro urastanje
Fitmore® stema. Kod 4 bolesnika, nakon analize radioloskog nalaza primecuje se hipertrofija
korteksa femura. Kod bolesnika sa hipertrofijom korteksa, nije bilo klinickih manifestacija.

Implantacija totalne bescementne endoproteze zgloba kuka Fitmore® stemom u
leCenju osteoartroze kuka, dobar je izbor u lecenju mladih bolesnika sa dobrim kvalitetom
kostanog tkiva.

Acta Medica Medianae 2020;59(4):76-81.

Kljucne reci: osteoartroza kuka, totalna artroplastika kuka, Fitmore® stem

81



Review article

UDC: 613:004.774.1
doi:10.5633/amm.2020.0411

THE USING OF SOCIAL NETWORKS AS A HEALTH RISK

Zoran Milosevi¢?, Natalija Premovi¢*, Miodrag Stojanovicl?, Aleksandar Visnji¢%>,
Aleksandra Ignjatovi¢?, Marija Apostolovi¢-Andjelkovi¢'?, Sanja Milosevic?

Social networks represent the most used type of communication. They are the largest
virtual community and an inexhaustible source of information. The essential characteristic of
social networks is virtual socializing and communication between people around the world.

Today, it is known that excessive use of social networks for an extended period can
cause significant health problems. The most common health problems are highlighted in this
paper, and they are addiction, impaired concentration and attention, negative impact on
intellectual abilities, increased levels of stress and fatigue, and negative impact on emotions.

It is a fortunate circumstance that it is possible to reduce the negative impact of social
networks on health. It is advised to limit the time of using social networks. It is best to connect
to social networks from time to time and to look at the content that is offered to you several
times during the day. It would be advisable to have access at a time that is convenient and

limited for you.

Acta Medica Medianae 2020;59(4):82-87.
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Introduction

Social networks have occupied our lives.
Thanks to the dizzying development of technology,
this kind of communication is available to almost
everyone on the planet today. The development of
telecommunication equipment and the appearance
of the smart phone leads a large humber of people
to spend most of the day with their phone and in
online communication with their "friends". We live in
the 21t century; everything is different than before;
our day begins and ends with some technological
device in our hands. By organizing a Wi-Fi network,
uninterrupted communication devices are available.
Unfortunately, in-ear headphones are mandatory for
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a large number of people, not just young people. In
everyday life, wherever you go, you meet people
who use their phones and other communication
devices (1-3).

We should all try not to spend our time on the
Internet and social networks. There is not even
anything social in them. Instead of drinking coffee
and talking "face to face", we do it through a chat. If
you pay attention, you will see young people in cafes
looking at their phone screen non-stop.

Social networks represent the most used type
of communication nowadays. They are a large vir-
tual community and an inexhaustible source of infor-
mation. The primary characteristic of social networks
is virtual socializing and communication between
people around the world. Besides, people can get to
know each other, connect with someone with whom
they have lost contact, new jobs can be promoted
through social networks; they can be used to ex-
change information and opinions. Nowadays, current
socializing is online in all generations, and unfortu-
nately mostly among young people. The big problem
is when young people meet, most of their attention
is focused on the status and events on their mobile
phone. Nearly half of the world's population (3.48
billion people) uses social networks. The latest re-
search shows that we spend an average of 116
minutes a day on social networks (1, 2).

Social networking sites are a global pheno-
menon and enjoy an exponential increase in their
use (e.g. Facebook, Twitter). Participation on these
sites is currently one of the main activities on the
Internet, especially for the younger generations (3).

www.medfak.ni.ac.rs/amm
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The digital connection of young people is in-
creasing over the years, and social networking sites
play a significant role in their personal and pro-
fessional relationships. According to Statista, the
participation of young people on websites and social
networks is growing every year (1). More than half
of individuals between the ages of 16 and 74 use the
Internet for social networks, and the percentage of
young people is continuously increasing (1-5).

Today, social networks are indeed an integral
part of the modern health care system. The popu-
lation can be informed and warned daily with the
help of social networks about important life issues,
among other things and about issues important for
health. Social networks significantly helped to raise
the level of health culture and positive behaviour in
the fight against the virus during the COVID 19
Pandemic.

Most social networks are used to find out
what friends we have online are doing, in second
place is the reception of information, news and va-
rious events, in third place is the use of free time.

The impact of social networks on health

Theoretically, social networks represent an
excellent platform for the promotion of healthy life-
styles, consultations with appropriate medical doc-
tors, scheduling examinations, the flow of health in-
formation necessary for the diagnosis and treatment
of patients, as well as other vital issues important for
health. Modern technology has created technical
conditions so that you can always be online where-
ver you are.

Exaggeration in anything inevitably leads to
iliness. Therefore it is crucial not to overdo the use
of social networks. In the world of electronics, social
network users are increasingly lonely because they
have more friends on social networks compared to
real life.

According to a few studies published in The
Lancet Child magazine in England, based on inter-
views with almost 10,000 children aged 13 to 16, it
was concluded that depression is related to the use
of social networks (3-7). These studies argue that
the issue may be more complicated than experts
think. Researchers believe that the use of social
networks by adolescents disturbs sleep and leads to
a decrease in physical activity. Also, the use of social
networks leads to greater exposure of young people
to various harmful contents. The content mostly
causes the problem of sleep disorders and reduced
physical activity that young people are inevitably ex-
posed to on social networks. The existence of psy-
chological problems was also recorded.

A lot of surveys showed that Facebook users
have symptoms of mental health disorders, unlike
young people who do not use this social network (7-
9). These researches have proven that the same
time spent on the Internet does not cause mental
health problems.

There are identical data from the survey of
Twitter users' behaviour. A large amount of various
information has a lot of content which is harmful and

affects mental health disorders. Attitudes and opini-
ons are shared on Twitter; therefore, there is an
eager need for followers’ confirmation. The correla-
tion between the time spent on Twitter and the in-
crease in the negative mood of users was unequi-
vocally confirmed (3-8).

Young people on social networks have the
feeling that they are members of a virtual society
and that they are worth more. It's probably the
trigger to start ignoring friends in the real world and
spending much more time on social media. Inevit-
ably, young people start to compare themselves
with others and try to achieve other people's stan-
dards, which are often not real.

As the widespread use of social media is
associated with depression, anxiety, self-harm, and
suicide, there is no consensus (3, 6, 7). Still, most
social media impact analyzes appear to stem from
unwarranted panic rather than extensive analysis. A
study investigating social networks shows that young
people today use them the most to alleviate bore-
dom and to connect socially (3, 7, 8).

Biolcati et al. in the study published in the
Journal of Clinical Medicine analyzing the use of
Facebook, noted that it is becoming more wide-
spread around the world as a communication plat-
form. Young people, in particular, use this social net-
working site daily to maintain and establish relation-
ships. This study aimed to deepen the under-stan-
ding of the relationship between personality traits,
social and emotional loneliness, life satisfaction and
Facebook addiction. Behaviour and life satisfaction
are also discussed as independent variables to ex-
plain the difference depending on Facebook (8). An-
other research showed that conscientiousness, ex-
traversion, neuroticism, and loneliness (social, fam-
ily, and romantic) are a direct consequence of ex-
cessive use of social networks. They conclude that
excessive use of this social network significantly
affects people’s behavior (9).

Social networks are not necessarily the cause
of these problems, but the content to which young
people are exposed is more likely, as well as their
disruption of healthy living habits. There are several
negative influences of social networks, and here we
will consider only some of them.

Social network's addiction

It has long been known that excessive com-
puter use can develop an addiction, especially when
it comes to video games, and the same happens
with the use of social networks. Excessive use of
social networks creates addiction because it stimula-
tes the pleasure centres in the brain that are acti-
vated every time someone leaves you a positive
comment or "likes" a photo. Satisfaction is caused
by stimulation of the neurotransmitter dopamine.
Dopamine is responsible for the feeling of satisfac-
tion, such as the desire for a more significant pre-
sence on social networks. It is generally known that
the pleasure centre is influenced by communication,
and thus also on social networks.
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Most social network users have a large
number of "friends" who regularly post photos, write
statuses and thus consistently communicate. In real
life, you will hardly get so many congratulations on
various occasions, or positive comments for a new
wardrobe, hairstyle or car. Live communication re-
quires much more time than social networks, and
people rarely have the opportunity to be in live con-
tact with as many people as it is on social networks.
Communication on the Internet is fast and easy, a
large number of comments and likes to arrive, which
leads to an increase in the amount of dopamine and
satisfaction. A significant number of social media
users due to the large number of compliments and
satisfaction it evokes can create an illusion of their
greatness.

The pleasure caused by using social networks,
a simple, fun and quick form of communication can
very easily lead to addiction.

Apart from the mentioned, when we have
nothing to do, or we are just bored, we take a light
look at our mobile phone and review what "friends"
have posted on one of the social networks. Today, in
the era of the smart phone, it is available to almost
everyone. In this way, one enters a vicious circle of
habit and addiction, and after a while, we cannot
imagine life without social networks. And then, more
significant problems such as lack of attention and
concentration inevitably develop ; you will notice how
it is more and more challenging to focus on one
thing and how less and fewer things hold your
attention.

Previous research suggests that excessive en-
gagement on social networks and the perceived
need of their users to be continuously connected to
these services is considered problematic (3). Al-
though the use of social networks is a typical behav-
iour, excessive and compulsive use has recently
been proposed as behavioural addiction (3-6).

People around the world are showing inappro-
priate and problematic use of social networking
sites, such as Facebook and Instagram. The symp-
toms of overuse of social networks are similar to the
symptoms of substance use and behavioural dis-
orders similar to an abstinence crisis, such as re-
lapse when trying to stop using drugs (9, 10).

Morioka H, and co-authors conducted a study
aimed at elucidating the link between smoking and
internet addiction and internet overuse among Japa-
nese adolescents. Responses were received from
100,050 high school students. The results of multi-
ple logistic regression analyses showed that the ad-
justed odds coefficients for internet addiction and in-
ternet overuse were significantly higher in students
who smoked (including those who smoked before)
than in those who never smoked (p < 0.01 for all
comparisons). This study found that adolescents
who smoked usually or those who smoked more
cigarettes a day had a higher risk of problematic
Internet use than adolescents who did not (11).

Kumar et al. investigated the prevalence and
pattern of problematic use of the Internet among
engineering students from various faculties in India.
After research, they concluded that students tend to

84

use the Internet in a way that could negatively affect
several aspects of their lives. This study is one of the
most extensive studies being done in India, which
aims to understand the existing pattern of internet
use and assess the prevalence of problematic inter-
net use among students (12).

The results obtained in the Salem survey
among students in Egypt show that this population
is less dependent on social networks. On a sample of
835 Facebook users, findings showed that in most
cases, there was a slight Facebook dependence
(48.7%) and an average Facebook dependence
(46.7%). Very few students had severe symptoms
of Facebook addiction (1%), and regular Facebook
addiction (5.5%). No differences were found be-
tween men and women in their dependence on
Facebook (13).

It has been proven that the use of a smart-
phone can take an addictive form. At the same time,
through the literature, evidence of the connection
between various psychopathological manifestations
and tendencies with the possible addictive use of a
smartphone is singled out. A study conducted at the
Faculty of Medicine in Belgrade examined the effect
of anxiety, depression and impulsiveness concerning
addictive phone use (14).

The first signs of addiction are impatience,
obsession, exclusion from the environment. These
signs are followed by avoidance of obligations and
meals, avoidance of personal hygiene and finally,
aggression.

Disorder of concentration and attention

Excessive time on social networks can cause
a disorder of concentration and attention in healthy
people. Decreased concentration may occur conti-
nuously, work or study will be neglected to see what
is new on social networks. Comments are read
quickly and switched from one topic to another, from
one place to another. New posts are tracked, mes-
sages replied quickly, and comments and likes are
sent. For these reasons, attention is more difficult to
maintain for a long period of time. This can cause a
problem in communicating with real people and can,
therefore, cause problems at school or work.

The information that comes through social
networks is mostly concise and can also affect the
way someone learns new things. This can affect con-
centration and attention. Excessive time spent on
social media can cause a problem when you want to
read a printed text, book or textbook; a person can
feel quite uncomfortable because they will not re-
ceive any feedback. People who have had an atten-
tion deficit disorder so far need to know that social
media will exacerbate that problem.

Negative impact on intellectual abilities

Activity on social networks, which means
watching the posts of other users of social networks
and possibly commenting on them, can only lead to
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stagnation of intelligence. Viewing and commenting
on other people's messages, pictures or other con-
tent can in no way be classified as an intellectual
activity. No specialized knowledge or education is
required to use social networks, reviewing the con-
tent of social networks is a movement through the
virtual world, and it is certain that it will not lead to
more intelligent behavior in real life. On the con-
trary, it will negatively affect the intellectual abilities
of social network users. There is also a great danger
that the user of social networks does not have time
for real communications, but will be more and more
obsessed with communications on social networks.

Increased levels of stress and fatigue

Long-term monitoring of content on social
networks can instead of rest, as some believe, lead
to increased fatigue. Receiving a large amount of
various information will surely result in fatigue and
increased stress. Although at the beginning, it
seems to users that this process is the opposite.
Information arrives every hour, the user is bombar-
ded with it, it is usually short and varied, which on
the other hand, certainly requires an effort to follow
everything, and if users post and comment, it is an
even more significant problem for them. Most of the
unnecessary information during the day that just
arrives, occupies the user's attention and thus the
brain is strained at all times, which certainly makes
him or her tired. There is a shortening of sleep over
time, and instead of resting, the user of social net-
works wants to see some more information, and
thus he or she is certainly stressed and tired every
day. Insufficient rest and focused attention during
the day produces stress, which is the trigger for the
development of health problems. Physical activity
will inevitably be reduced, because walking and
staying outdoors will be replaced more and more by
activities with a computer screen, lab cannon or
smart phone.

The use of social networks has caused pro-
found changes in the way people communicate.
Some of these changes in communication can affect
certain normal aspects of human behavior and cause
psychiatric disorders. Several studies have sugges-
ted that excessive use of social networks, such as
Facebook, may be associated with signs and symp-
toms of fatigue, stress, and depression (11-15).

Influence of social networks on emotions

The emotions of social network users when
they start sharing or following others are certainly in
danger. More and more social media users want to
see what others think of their post on the networks
or comment on other people's posts.

By following the news and posts on social
networks, their user directs his or her attention to
other people's emotions. In that way, he or she
suppresses his or her own emotions. And with that,
one enters a vicious circle, because by suppressing
one's own emotions, stress and an emotional prob-
lem arise. Day by day, the problems accumulate and

it is very difficult to solve them later. It is necessary
for each of us to dedicate a lot of time to the ana-
lysis of our own feelings, and to deal with problems
as little as possible and distract our attention from
other people's emotions and problems.

Is it possible to reduce the negative impact of
social networks on health?

Social networks, in addition to the negative
impact on health, can be useful if you spend mode-
rate time on an electronic device where you have
social networks installed and it strongly depends on
the content you share on them. With the help of
social networks, you can communicate with people
you care about, it is possible to get information from
all areas of human activity, and thus it is possible to
gain some knowledge that will be useful for your
health.

The limit where the positive impact ends and
the negative impact on your health begins is very
small. The basic requirement to avoid negative im-
pact is to limit the time of using social networks. It is
best not to be constantly involved than to look at the
content that is offered to you several times during
the day. It would be advisable to have access at a
time that is convenient and limited for you. And
choose the time so that it does not disturb your
biorhythm and the plans you have for the day. Do
not focus your attention on the correspondence and
photos of your "friends", but try to read and follow
the pages that match your affinities and the work
you do. Social networks are full of useful information
and content that can be very useful to you. Try not
to follow the likes and photos, but follow the content
that interests you professionally. This recommenda-
tion is especially important for everyone who is in
any cycle of their education. Or even better advice
and activity is to take a walk in the park or in the
woods outside the city when you are tired of your
core business. If that doesn't seem feasible to you
either, you can physically relax in your bed and take
a break from daily activities.

Awareness of what social networks can bring
us will come with age, and maybe we will just
outgrow them. Until then, if a person really annoys
you with his or her posts, delete either his or her or
your profile.

The Internet can also be used for other
activities

Since the beginning of the Internet, there
have been daily discussions about whether it is ne-
cessary, whether it is harmful and how much. Most
people today need the internet every day. Sure
social networks are one of the possibilities, but the
Internet offers much wider possibilities. Today, with
the help of the Internet, you can find out all the
important information, scientific newspapers and
many things that people are interested in.

When it comes to content that Internet users
pay attention to, they most often watch video
content, visit various websites, as well as friends'
profiles and edit their own profiles. The dominant
social network is still Facebook, and it is similar in
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other countries in the region. Approximately 77 per-
cent of the internet population in Serbia visits
Facebook more than once a day. In Serbia, 88 per-
cent of them visit Facebook several times during the
day, 44% of Internet users post only their pictures,
not pictures of their friends (2, 3).

In the coronavirus pandemic, the Internet en-
abled students to actively participate in teaching,

thus saving the second semester of school and the
semester of studies.

The Internet provides unlimited opportunities
to get informed and learn if you wish. Social net-
works can serve as a time of relaxation to have fun
and relax from gaining new knowledge. It is cer-
tainly important to maintain live contacts with your
loved ones, so do not let your life be "online".
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DA LI JE KORISCENJE DRUSTVENIH MREZA RIZIK PO ZDRAVLIJE?
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Drustvene mreZe su, u svetu, fenomen danasnjice i predstavljaju najkorisceniji vid
komunikacije, najve¢a su virtuelna zajednica i neiscrpan izvor informacija. Osnovne
karakteristike drustvenih mreZa su virtuelno druzenje i komunikacija medu ljudima Sirom
sveta.

Danas je poznato to da, na duzi vremenski period, prekomerno koris¢enje drustvenih
mreZa moze izazvati znacajne zdravstvene tegobe. Najces¢i problemi sa zdravljem istaknuti
su u ovom radu, a oni su: zavisnost, poremecaj koncentracije i paznje, negativni uticaj na
intelektualne sposobnosti, povecani nivoi stresa i umora i negativan uticaj na emocije.

Srec¢na je okolnost to da je moguée smanijiti negativan uticaj drustvenih mreza na
zdravlje. PredlaZe se ogranicenje vremena koris¢enja drustvenih mreZa. Najbolje je da se
povremeno konektuje na drustvene mreZe i da se nekoliko puta u toku dana pogledaju
sadrzaje, koji se nude. Bilo bi preporucljivo da pristup bude u neko zgodno i ograni¢eno
vreme.
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QUANTIFICATION OF CD11C-IMMUNOPOSITIVE CELLS IN DIFFERENT

TYPES OF CHRONIC TONSILLITIS

Vladimir Petrovié, Ivan Nikoli¢t, Marko Joviél, Ivana Graovac?

CD11c is a transmembrane protein, belonging to the B2 integrin subfamily. It is
generally accepted as a marker of conventional dendritic cells, but can also be found on
macrophages, neutrophils, and some B cells. The aim of this paper was to determine numerical
areal density of CD1lc-immunopositive cells in different morphological compartments of
tonsillar tissue in recurrent tonsillitis (RT) and chronic hypertrophic tonsillitis (CHT). As a
material we used tonsils which were taken after tonsillectomy, from patients of both sexes,
aged 10-29 years: six tonsils with RT and nine tonsils with CHT. The quantification of the
CD11c-immunopositive cells was performed on 5 pm thick serial paraffin tissue slices, which
were stained immunohistochemically, by using mouse monoclonal anti-CD11c antibody. For
quantification we used Image] software. Our results showed that CD11c-immunopositive cells
were present in all morphological compartments of tonsils with RT and CHT. The higher value
for numerical areal density of CD11c-immunopositive cells in RT showed statistically significant
difference in crypt epithelium and subepithelial lymphoid tissue compared to CHT. There was
not statistically significant difference of CD11c-immunopositive cells in lymphoid follicles and
interfollicular regions between the groups. Crypt epithelium and subepithelial lymphoid tissue
represent the first site of contact between antigens and tonsillar tissue, and are crucial for the
initiation of the immune response. The higher number of CD11c-immunopositive cells in crypt
epithelium and subepithelial lymphoid tissue in RT might be connected with more efficient

immunological response of this morphological compartment, compared to CHT.
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Introduction

Palatine tonsils, as part of the mucosal im-
mune system of oral cavity, are lymphoepithelial
organs that have significant role in local and sys-
temic immunity (1, 2). Due to their anatomical posi-
tion, on the crossroad of digestive and respiratory
system, they come in contact with airborne and
alimentary antigens (3). The immune function of
palatine tonsils is facilitated by its specific histo-
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logical structure consisting of four well defined com-
partments: reticulated crypt epithelium, subepithe-
lial tissue, lymphoid follicles and interfollicular region
(1, 4). Interfollicular region is mainly composed of T
cells, interdigitating cells (type of dendritic cells) and
macrophages (2, 5). Lymphoid follicles are further
structurally and functionally divided into mantle zone
and germinal center. Mantle zone contains mostly
small B memory lymphocytes, while in the germinal
center there are large dividing B lymphoblasts
(centroblasts) and their differentiated non-dividing
forms called centrocytes, both of which have under-
gone Ig switch recombination (6, 7). Beside them,
germinal center contains specific subset of T helper
cells, germinal center dendritic cells and follicular
dendritic cells that should not be mistaken for con-
ventional or plasmacytoid dendritic cells (2, 6, 8).
Upon the entry through the crypt epithelium,
antigens reach the interfollicular region or secondary
lymphoid follicles of palatine tonsil where they are
being caught and processed by dendritic cells and
macrophages, and subsequently presented to CD4*
T helper lymphocytes (2, 9). T helpers lymphocytes
then stimulate germinal center B cells that start to
proliferate, and develop into antibody-expressing B
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memory cells and antibody-producing plasma cells
(10).

Dendritic cells (DC) are professional antigen-
presenting cells with ability to activate naive T cells
and to initiate, coordinate, and regulate adaptive im-
mune responses (11, 12). These cells are classified
into two groups, as conventional DC (cDC) and
plasmacytoid DC (pDC), both of which are found to
be present in the parenchyma of human palatine
tonsils (12). Conventional DC exibit strong expres-
sion of CD11c, and can be further classified as cDC
type 1 and type 2 (13). cDC; present antigens to
CD8+ T cells and promote cytotoxic T lymphocytes
and Th1 cells, while cDC, present antigens via MHC
II and promote Thl, Th2 and Thl7 immune res-
ponse (13-15). Plasmacytoid DC do not express
CD11c as a surface marker and are included in the
response to viral or bacterial infection, by producing
high amounts of interferons and by recruiting na-
tural killer T lymphocytes (16). In resting state, pDC
are weak antigen-presenting cells, however, when
they are activated, they gain the ability to present
antigens directly to the T lymphocytes (13).

Bearing in mind that the lymphoid tissue of
the palatine tonsil is constantly stimulated by air-
borne and alimentary antigens, the chronic inflam-
mations of this organ are common pathological con-
ditions. According to Surjan et al., there are two
types of the chronic tonsillitis in adults: chronic
hypertrophic tonsillitis (CHT) which is characterized
by augmented palatine tonsils and hypertrophy and
hyperplasia of the lymphoid follicles and recurrent
tonsillitis (RT) whose main features are smaller
number of lymphoid follicles with active germinal
centers, presence of the fibrosis in extrafollicular
lymphoid tissue and thin and damaged crypt epi-
thelium (17).

Cdllic is a transmembrane protein, belonging
to the B2 integrin subfamily. It is generally accepted
as a marker of cDC, but can also be found on
macrophages (especially in the digestive and respi-
ratory system), neutrophils, some memory B cells,
as well as in acute nonlymphocytic leukemia and
some B cell chronic lymphocytic leukemias (18, 19).

In order to determine the possible differences
in the number of antigen-presenting cells between
CHT and RT, the aim of this paper was to quantify
CD11c-immunopositive cells in different morpholo-
gical compartments of chronically diseased human
palatine tonsil.

Material and methods
Material and tissue processing

The material consisted of chronically diseased
palatine tonsils, taken after tonsillectomies from pa-
tients of both genders: 9 palatine tonsils with CHT
obtained from patients aged 18-22 years, and 6
palatine tonsils with RT obtained from patients aged
10-29 years. All palatine tonsils were fixated in 10%
buffered formalin and were routinely processed
through ascending series of alcohols (75%, 96%,
100%) and chloroform to paraffin blocks. The

paraffin blocks were cut on Leica RM2255 microtome
(Leica Micro-Systems, Reuil-Malmaison, France). 5
pm thick tissue slices of tonsillar tissue were ad-
hered to microscopic slides and submitted to hema-
toxylin-eosin and immunohistochemical staining.

Immunohistochemistry

After deparaffination of tissue slices in thermo-
stat at 64 °C and xylene, the rehydration was done
in descending series of alcohols (100%, 96%, 75%)
and distilled water. Heat antigen retrieval was per-
formed for 30 minutes in citrate buffer and the
endogenous peroxidase was blocked with 3% H,0;
for 10 minutes. For detection of CD11c antigen we
used mouse monoclonal anti-CD11c antibody
(Abcam, ab52632, 1:500) overnight at 4 °C. The
secondary antibody was applied for 45 minutes and
tissue slices were then stained with DAB (diamino-
benzidine) and counterstained with Mayer hemato-
xylin. The secondary antibody, DAB and washing
buffer, needed for rinses between the steps of im-
munohistochemical staining, were wused from
EnVisionFLEX, HighpH visualization system (Agilent,
K8000/8002).

Morphometric and statistical analysis

Stained slides were examined using light
microscope Olympus BX50 (Olympus, Japan) and
images of different morphological compartments of
palatine tonsil, under different magnifications, were
captured in TIFF format with digital camera Leica
DFC295 (Leica Microsystems, Germany). In order to
quantify CD11lc-immunopositive cells, we determi-
ned their numerical areal density (average number
of cells in 1 mm? of tissue) in all morphological com-
partments of palatine tonsil:

a) crypt epithelium and subepithelial lymphatic
tissue,

b) interfollicular region and

¢) lymphoid follicles. As a tool, we used Image]
software version 1.48v (Wayne Rasband, National
Institute of Health, USA). In each group of palatine
tonsils, we examined 30 fields (under magnification
x40) in each morphological compartment per tonsil.
The obtained values for numerical areal density were
compared between the groups by using Mann-
Whitney rank sum test.

Results

The slices of tonsillar tissue stained with
hematoxylin-eosin were used to confirm the clinical
diagnosis of RT or CHT.

CD11c-immunopositive cells were found in all
morphological compartments of palatine tonsil, both
in CHT and RT, and showed the same pattern of dis-
tribution in tonsillar parenchyma of both examined
groups (Figure 1). They were mostly seen as dif-
fusely dispersed single cells, with centrally located,
large euchromatic nucleus and numerous cytoplas-
matic processes. Their cytoplasmatic processes were
in contact with surrounding lymphocytes, basement
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membranes of the postcapillary venules or with the Rarely, in interfollicular region and lymphoid
processes of adjacent CD11c-immunopositive cells  follicles, CD11c-immunopositive cells exhibited the
thus forming a network (Figure 2). In interfollicular =~ morphology of large oval cells containing large eu-
regions, CD11c-immunopositive cells were often seen  chromatic centrally located nucleus and without
grouped around the lymphoid follicles in a form of a cytoplasmatic processes.

ring. Lymphoid follicles contained CD11c-immunopo-

sitive cells predominantly in germinal centers, while

they were lower in number in mantle zones.

Figure 1. Expression of CD11c antigene in palatine tonsil with CHT.
CD11c-immunopositive cells are present in all morphological compartments, x8.

Figure 2. CD11c-immunopositive cells in interfollicular region in tonsil with RT.
They are seen as single, dispersed cells between the lymphocytes and macrophages,
with long cytoplasmatic processes (black arrow) or around the basement membrane of
postcapillary venule (red arrow), x80.
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The results for numerical areal density of
CD11c-immunopositive cells in CHT and RT are pre-
sented in Table 1. The statistically significant differ-
ence in the number of CD11c-immunopositive cells
was found in crypt epithelium and subepithelial lym-

phoid tissue, while we did not find statistically sig-
nificant difference in the number of these cells in
interfollicular region and lymphoid follicles between
the groups.

Table 1. Value for numerical areal density of CD11c-immunopositive cells in
morphological compartments of palatine tonsil with RT and CHT.

Morphological

tonsil

compartments of palatine

RT CHT
n==~6 n=9
X £ SD X £ SD

Crypt epithelium and

subepithelial lymphoid tissue

563.77 £ 65.34*

396.39 + 104.65*

Interfollicular region

1012.97 £ 151.81

1042.79 £ 103.88

Lymphoid follicles

1137.77 £ 53.75

1161.23 £ 175.84

n — number of palatine tonsils per group, X — average value of numerical areal density, SD - standard deviation,

*statistical significance, p < 0,05.

Discussion and conclusion

The presence of CD11c-immunopositive cells
in human palatine tonsil is well documented in pre-
vious studies (12, 20-24). However, to our know-
ledge, there are no data concerning the morpholo-
gical distribution and quantification of CD11c-immu-
nopositive cells in human palatine tonsil. The studies
of CD11c-immunopositivity were mainly limited to
dendritic and some B cell populations, where this
marker was used for isolation and identification of
these cell types. Both cDC and pDC were found to
be present in the tissue of human palatine tonsil,
however, pDC are shown to be prevalent dendritic
cell type in palatine tonsil (12, 24). Bearing in mind
that CD11c is not a surface marker of pDC, it is clear
that CD11c does not mark the whole dendritic cell
population, but rather the cDC subtype.

The results of our study showed that CD11c-
immunopositive cells were distributed in all morpho-
logical compartments of chronically diseased human
palatine tonsils, with only crypt epithelium and sub-
epithelial lymphoid tissue showing statistically sig-
nificant difference in the number of these cells, in
favor of tonsils with RT. Bearing in mind that almost
all cells immunolabeled with CD11c antibody in our
tissue slices showed dendritic morphology with the
presence of cytoplasmatic processes, we can con-
clude that these cells correspond to conventional
dendritic cells. Follicular dendritic cells in the lym-
phoid follicles of palatine tonsils, that display dendri-
tic morphology similar to conventional DC, were
shown to be CD11c negative in previous studies,
and therefore were not taken in consideration (8,
25, 26). Rare, occasional CD11c-immunopositive

cells were oval in shape with a centrally located
nucleus, and without the presence of cytoplasmatic
processes. Taking in consideration their morphology,
we assume that these cells most probably corres-
pond to macrophages and memory B cells.

Gorfien et al. examined the presence of den-
dritic cells in human healthy palatine tonsil, RT and
CHT with anti-S100 (marker for cDC), CD1a (marker
for cDC1) and RFD1 (marker for interdigitating cells)
antibodies by using quantitative approach. Their re-
sults, like ours, showed the presence of dendritic
cells in all morphological compartments of palatine
tonsil. Statistically significant difference was only
shown for CDla immunopositive cells in crypt epi-
thelium in RT/CHT compared to healthy tonsils (27,
28). However, while they found that S100-immuno-
positive dendritic cells did not show statistically sig-
nificant difference between the groups, our results
show the difference in the number of dendritic cells
in crypt epithelium between RT and CHT. This differ-
ence might be due to the fact that we observed
crypt epithelium and subepithelial lymphoid tissue as
one morphological compartment.

The surface epithelium of palatine tonsils
makes invaginations in the tonsillar parenchyma in
the form of 10-30 tubular, branched crypts that can
anastomose among themselves, and which enlarge
the tonsillar surface up to 300 cm? (29). The crypt
epithelium, also referred to as lymphoepithelium, is
stratified squamous epithelium that, beside epithelial
cells, contains T cells, immunoglobulin-expressing B
cells, M-cells and dendritic cells (2). This epithelium
represents the first site of contact between antigen
and palatine tonsil, and has essential role in the
initiation of the immune response (30, 31). Subepi-
thelial tissue contains the cells that migrated from
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interfollicular regions. Our results show that the
number of CD11c immunopositive cells in crypt epi-
thelium and subepithelial tissue is higher in RT com-
pared to CHT. All CD1l1lc-immunopositive cells in
crypt epithelium and subepithelially showed dendritic
morphology. However, recent studies of M-cells and
Payer patches in the intestine, showed that there is
a specific population of CCR6+CD11+ B cells found
between the epithelium and lymphoid follicles, that
is necessary for differentiation and maturation of M
cells (32). Further research is needed to establish
whether similar B cell population exists in palatine
tonsils.

The studies of dendritic cells in human tonsil
reported the presence of three subsets of DC:
CD11c* CD4* CD3~ cDC and CD1l1lc- CD4* CD3~
pDC, both localized in the interfollicular region and a
subset of CD11c* CD4* CD3~ cDC located within the
germinal center, evenly distributed in both the dark
and light zone, and in close contact with T cells.
These CD11c-immunopositive cells had strong anti-
gen-presenting ability and were also able to directly
react with B lymphocytes in vitro (20, 24). CD11c*
CD4* CD3~ cDC exert their function by secreting
chemokine ligand 18 (CCL-18) and chemokine li-
gand 13 (CXCL-13). CCL18 has the role in attracting
naive T cells (CD45RA*), and CXCL13 is essential for
homing of lymphocytes into secondary lymphoid
organs and for the development of B-cell follicles
(33).

Summers et al. identified five subsets of den-
dritic cells in human palatine tonsil. Three types ex-
pressed CD11c on their surface: HLA-DR" CD11cH,

HLA-DR™d CD11c* CD13* and HLA-DR™d CD11ct
CD13-, and all these cells were shown to have
strong antigen-presenting potential. Two subtypes
were Cdllc immunonegative and were lacking the
ability of antigen presentation (23).

In conclusion, CD11c-immunopositive cells are
present in all morphological compartments of pala-
tine tonsils with RT and CHT. Statistically significant
difference in the number of these cells was observed
only in crypt epithelium and subepithelial lymphoid
tissue. It was proposed that the chronic infections
may structurally alter crypt epithelium and contri-
bute to local immunosuppression (31). The higher
number of CD11c-immunopositive cells in crypt epi-
thelium in RT might be explained with preserved
immunological function in this morphological com-
partment, compared to CHT. In order to define the
role of these cells in RT and CHT, it is necessary to
further research their functional maturation, activa-
tion and secretion profile.
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CD11c je transmembranski protein koji pripada B2 podfamiliji integrina. Smatra se
markerom koncencionalnih dendriticnih celija, ali se takode moZe eksprimirati na makro-
fagima, neutrofilima i nekim B limfocitima. Cilj rada bio je da se odredi numericka arealna
gustina CD11c imunopozitivnih ¢elija u razli¢itim morfoloskim odeljcima tonzile sa rekurentnim
tonzilitisom (RT) i hroni¢nim hipertroficnim tonzilitisom (HHT). Materijal su cinile tonzile uzete
nakon tonzilektomije bolesnika oba pola, starosti od 10 godina - 29 godina i to: Sest tonzila sa
RT i devet tonzila sa HHT. Kvantifikacija CD11c-imunopozitivnih éelija vréena je na serijskim
parafinskim presecima debljine 5 pm, koji su bojeni imunohistohemijski, koris¢enjem misijeg
monoklonalnog anti-CD11c antitela. Za kvantifikaciju koris¢en je program Image J. NaSi
rezultati pokazuju to da su CD11c-imunopozitivne éelije prisutne u svim morfoloskim odeljci-
ma tonzila sa RT i HHT. Veca vrednost numericke arealne gustine CD11c-imunopozitivnih
Celija u RT, pokazuje statisticki znacajnu razliku u odnosu na HHT. Nije pronadena statisticki
znacajna razlika u broju ovih celija u limfnim folikulima i interfolikularnim regionima izmedu
grupa. Kripticni epitel i subepitelno limfno tkivo predstavljaju prvo mesto kontakta izmedu
antigena i tkiva tonzile i imaju kljuénu ulogu u zapocinjanju imunoloskog odgovora. Veci broj
CD11c-imunopozitivnih ¢elija u kripticnom epitelu i subepitelnom limfnom tkivu tonzila sa RT,
ukazuje na efikasniji imunoloski odgovor u ovom morfoloskom odeljku, u odnosu na HHT.

Acta Medica Medianae 2020;59(4):88-94.

Kljucne reci: rekurentni tonzilitis, hronicni hipertroficni tonzilitis, CD11c,
dendriticne Celije
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VENOMOUS SNAKEBITES IN SERBIA THROUGH 125 YEARS: WHAT WE
DO (NOT) KNOW IN COMPARISON WITH NEIGHBORING COUNTRIES.

A LITERATURE REVIEW

Sonja Nikoli¢*2

In Serbia, only three autochthonous species of venomous snakes can be found; the
bites of two can be harmful or fatal to humans. All three are protected at the national and/or
international levels. The author found only four publications depicting small numbers (164 in
total) of venomous snakebites in Serbia between 1893 and 2018. On the other hand, only in
2017, 94 persons were hospitalized due to snakebites. Yet, in a ten-year period, only four
deaths were reported. Apparently, no attempts were ever made at systematizing the long-term
information of this kind for the entire territory of Serbia. For other ex-Yugoslav countries, the
author collected the analyses of around 4,000 cases, for approximately the same period. People
often confuse non-venomous species for vipers and fear them all. More importantly, from the
available sources, it could be concluded that physicians in Serbia are not always well informed
about the species of snakes which inhabit the areas they work in. Therefore, transdisciplinary
education of both the general public and medical personnel is necessary in this regard. Also, the
collecting of information regarding venomous snakebites should become obligatory and
centralized, and their analyses could be published periodically. Although envenomation can be a

serious health issue, in Serbia there is no reason for panic regarding venomous snakes.
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Introduction

Worldwide, over 100,000 people die and
another 400,000 become permanently physically
disabled due to venomous snakebites every year,
usually in rural, typically poor parts of Africa, Latin
America, and Asia (1). The current global situation
with snakebites was recently defined as a crisis, not
only humanitarian but also one of the data (1). At
the time of this manuscript preparation, no systema-
tized data regarding snakebites existed in Serbia

(2).

Of the approximately 600 venomous snake
species worldwide, 219 were identified as medically
important (1). In Serbia, only three species of veno-
mous snakes occur, Vipera ammodytes (nose-
horned viper with two subspecies), V. berus (Euro-

www.medfak.ni.ac.rs/amm

pean adder, subsp. bosniensis), and V. ursinii
(meadow viper, subsp. macrops), and all are strictly
protected or protected by national and/or interna-
tional laws (3). In addition to not being capable of
inflicting serious damage to humans, V. ursinii in
Serbia inhabits only a few small, remote and un-
inhabited areas (3, 4). Nevertheless, because V. u.
subsp. rakosiensis still inhabits southern parts of the
Hungarian portion of the Pannonian Plain (5), the
experts did not fully exclude the possibility that the
meadow viper could have persisted in some rem-
nants of suitable habitats in northern Vojvodina
Province (6). The other two species are fragmentally
(adder) or widely distributed (nose-horned viper) in
our country and often can be found near villages and
arable lands, and even in cities (3, personal field ob-
servations).

Like in other species of the genus Vipera, the
venoms of Serbian vipers are complex mixtures of
various components with numerous toxic effects,
and are extremely variable (7, 8). Although Vipera
species have highly sophisticated venom injection
apparatus, "there is no reason to fear them too
much", because the amount of venom they can pro-
duce is not enough to kill an adult, otherwise healthy
human (9). However, children and the elderly, espe-
cially those with some chronic diseases, are at
higher risk of fatal outcomes than average healthy
adults; the same stands for pregnant women (10-
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13). Nevertheless, severe envenomations are not
necessarily more frequent in older patients com-
pared to middle-aged (13).

In certain parts of Europe and the Balkans,
snakes were systematically exterminated. In 1909,
Radi¢ (14) informed about the state-financed killing
of snakes in France: "in three counties, in 1889 and
1890 only, 161,313 venomous shakes were killed,
while previously in these areas many deaths due to
snakebites occurred". He suggested that our country
should follow the example of "more developed" sta-
tes. In Bosnia and Herzegovina, according to official
records, 271,685 venomous snakes were killed in
1907 only; in six-year periods, between 790,000
and 863,000 venomous shakes were exterminated
(15, 16). Between 1907 and 1911, 40 people died,
of the 780 reported snakebites (15): per single
human death around 20,000 snakes were slaugh-
tered.

Due to inadequate general education, lay-
people usually cannot distinguish between the spe-
cies of venomous snakes, and often even between
the venomous and non-venomous ones. This can
become a problem for the physicians because the
bitten individuals are not always capable of correctly
describing the snake that hurt them.

The aim

What the author presented here is, appa-
rently, the first attempt at collecting the long-term
data on venomous shakebites for entire Serbia. The
purpose of this article is to inspire other competent
researchers to thoroughly search for and adequa-
tely analyze and publicize the information regarding
this long-neglected health issue and to devise and
implement proper educational programs for lay-
people and professionals regarding venomous
snakes.

Materials and methods

The author searched through the available
scientific publications for all kinds of analyses of
venomous snakebites in Serbia and other countries
of ex-Yugoslavia published until the end of 2018.
She wrote to the editors of national medicinal
journals and librarians in respective institutions. To
obtain concrete data regarding the numbers of fata-
lities due to snakebites (code T63.0: 44), the author
contacted the Statistical Office of the Republic of
Serbia (request No. 19956 of December 14, 2018).
For the numbers of persons hospitalized due to
snakebite envenoming, she communicated with the
Institute of Public Health "Milan Jovanovi¢ Batut",
Center for Informatics and Biostatistics.

Only the "one-sample t-test between percents" was
used (www.quirks.com/tools/calculator).

Results

The author found only four papers concerning
actual cases of venomous snakebites in Serbia (17-
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20). Two additional ones were theoretical reviews of
venomous snakebites, their effects and treatment
(21, 22), and yet another publication described the
reactions of a single person to the bite of a non-
venomous snake, but this is questionable, because
"two punctiform wounds" were reported (23). The
retrieved publications cover the period between 1893
and 2007, with a total of 164 cases. Of these, 155
were analyzed in a single paper, from the hospital in
Western Serbia (18). For the neighboring ex-
Yugoslav countries, on the other hand, a lot of well-
systematized information exists, with approxima-
tely 4,000 of in-depth analyzed cases found. In all
studies, bites of Vipera ammodytes prevailed. In
Serbia no fatalities were presented, while in other
countries 48 deaths were recorded, 40 of these be-
tween 1907 and 1911. Regarding the reactions to
snake venoms, i.e., clinical pictures in the hospitali-
zed persons, the majority was classified as minor to
moderate (Table 1).

The highest numbers of snakebites in Western
Serbia were recorded between June and August
(127 of 155, 81.9%) although variations in months
with most bites were registered among years (18).
Other bites in Serbia were recorded between April
and July (17, 19, 20). A comparison of data avail-
able for Serbia with some of the information from
Bosnia and Herzegovina and Croatia (12, 13, 18, 19,
29, 39) showed slight variations in months with
maximum numbers of snakebites.

In the only overview available for Serbia (18),
among the bitten individuals, "children and pupils"
prevailed (45%), followed by "housewives" (29%)
and farmers (13.5%). The youngest patient was a
15-month young child, and the oldest had 64 years.
Most people were bitten on feet and hands, less on
legs and other parts of the body (18, 19).

In many among the analyzed cases, the
snakes bit unwary people - farmers working in fields
or walking through rough terrain, people picking
plants/berries/mushrooms - who did not see the
animals and provoked them incidentally (12, 13, 18,
25, 27, 39). Nevertheless, in some cases, the
snakes defended from intentional attempts at their
capturing and unprofessional handling (19).

According to the Statistical Office of Serbia,
there were four cases of death related to snakebites
between 2008 and 2017: women fatalities were
recorded in 2008, 2013 and 2017 and a man died in
2011.

During 2017, 94 persons were hospitalized in
Serbia with the ICD (International Statistical Classifi-
cation of Diseases and Related Health Problems)
code T63.0: Toxic effect of snake venom. One-
sample t-test between percents showed that more
male (58, 61.7%) than female patients (36, 38.3%)
were treated in hospitals: to3, 005 = 2.334, p =
0.022. According to the national Statistical Office, in
2017, the assessed number of inhabitants of Serbia
was 7,020,858, therefore the morbidity and morta-
lity rates due to snakebites (per 100,000 inhabi-
tants) in the given year were 1.34 and 0.01, res-
pectively.
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Table 1. Overview of the available data regarding venomous snakebites in most ex-Yugoslav countries.
Surveyed periods (and probably some data) in certain areas/hospitals partly overlap.

Total .. .
. Clinical signs and
. S . Duration number of .
Region/Municipality Period (years) cases symptoms severity: Reference(s)
Y numbers/percentages
reported
Serbia
Srem District, Fruska 1893, 1897 12 years 2 confirmed moderate 17
Gora Mt. of practice
many mild and moderate
Western Serbia, Uzice 1960-1968 9 155 several serious 18
no fatalities
no effect 1
Banat province, VrSacke _ systemic intoxication 5
Planine Mts. 1978-1996 18 6 neurointoxication 3 19
fatalities O
. . serious (alcohol
fg:;l;s:stern Serbia, 2007 smrg;eoi?se consumption and 20
P walking)
Sum for Serbia 1893-2007 114 164 No fatalities 4
OTHER EX-YUGOSLAV COUNTRIES
Slovenia
national Poison Control .
Centre 1999-2008 10 39 Not provided 24
- single case
central part not specified report grade 2b (of max 3) 25
S moderate 2
Ljubljana 2015 1 3 serious 1 26
Croatia
mild 2
Rakovica Municipality 1966-1975 10 24 moderate 16 27
serious 6
fatalities O
Rakovica Municipality 1979 1 single case toxic shock: direct bite 28
report to blood vessel
moderate dominate
Split Area 1968-1979 12 397 mild 9 29
P severe present
fatalities O
no complications 78.2%
. _ local and general
Split 1980-1995 16 391 complications 21.8% 30
fatalities 2 (soldiers)
minor 15.1%
mild 40.5%
. moderate 26%
Split 1982-2002 21 542 severe 18% 13
fatalities 0.4% (2
persons)
mild 60.2%
Zadar 1999-2009 11 93 intermediate 29% 31
severe 10.8%
Zagreb 2000-2012 13 54 4 serious cases 32
no fatalities
minor 9.4%
mild 35%
. 160 children moderate 30.6%
Split Area 1979-2013 35 < 18 yrs severe 24.4% 34, 33
fatalities 0.6% (1 case,
45-day-old infant)
Split Area 2018 2 moderate (woman of 84) 35
severe (boy of 9)
Bosnia and Herzegovina
entire country 1907-1911 5 780 officlally 40 deaths 15
reported
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Trebinje 1971-1980 10

mild and moderate
effects
130 one fatality: bitten 36
directly on the varicose
node

Mostar 1972-1983 12

provided percents of
local and general
symptoms, no grades;
no fatalities

189 37

Mostar 1997-2002 6

mild 5.6%
moderate 90.1%
71 severe 4.2% 38

fatalities 0

Mostar 1983-2006 24

mild 49 (14.4%)
moderate 277 (81.2%)
341 severe 16 (4.7%)
confirmed fatalities 1 (0.3%) 85-yr
old woman, rich medical
history

12

Konjic Municipality 2010-2014 5

mild 63.34%
moderate 20%
30 severe 6.66% 39

fatalities 0

Montenegro

entire country 1971-1980 10

971 40

Sum for other ex-

s 1907-2015 108
Yugoslav countries

4,219 48 fatalities 20

Discussion

Although envenomation resulting from veno-
mous shakebites can be a serious health issue and
the author did not intend to underestimate it in any
way, in Serbia and the surrounding countries there
is no reason for the usual panic regarding venomous
snakes: on the population level, stings by hymenop-
terans and ticks and bites by dogs are more nu-
merous and sometimes more dangerous (22, 27).

To the best of the author’s knowledge, the
information regarding venomous snakebites in Serbia
is being collected, but at the time of the preparation
of this manuscript the data were not available (2,
41), i.e., the central register still does not exist.
Similar is the case in other parts of the world, in-
cluding those inhabited by numerous species of
highly venomous snakes (1, 42). Being non-infec-
tious, snakebites are not a condition which the phy-
sicians are obliged to report to the national public
health authority — despite the appeals from several
decades ago that they should be better monitored
(18, 29).

The highest numbers of venomous snakebites
occurred in summer; nevertheless, there were few
cases of bites in winter months, when the snakes
were disturbed in their hiding places (12, 29). Varia-
tions in annual numbers of snakebites were probably
related to weather conditions (18, 29).

Incidence/morbidity of snakebites and fatali-
ties resulting from envenomation in Serbia are negli-
gible compared to the neighboring countries and,
especially, to strongly affected continents: from 41,
i.e., 2.1 (at the beginning of the XX century) in
Bosnia and Herzegovina (15), through 2.64/0.027 in
Hungary (43) and 5.2, i.e., 1.8% in Croatia (13), up
98

to 653, i.e., 54 in Africa, and Asia and Oceania (42).
For comparison, in two towns in Serbia, the inci-
dences of dog bites per 100,000 population were
148.5 and 284.3 (22).

Patients of all ages were treated in hospitals -
from babies to persons older than 80 (12, 18, 27,
33, 34). Relatively high numbers of children and
women bitten by venomous snakes in previous de-
cades were related to the everyday activities of
these two groups: compared to modern generations,
they were spending much more time outdoors,
keeping livestock, collecting wood or picking berries
(29). Later on, an increase was recorded in the
numbers of snakebites in elderly people (due to
general demographic trends), in tourists and those
active in outdoor sports (12, 13, 27).

In the published overviews, the time elapsed
from bites to admission in hospitals varied from app.
half an hour to several days. The reasons for some
of the delays were the self-administered first aid or
attempts at applying some traditional cures; import-
antly, fear was indicated as a significant reason for
early visits to general practitioners and subsequent
admission to hospitals (12, 17, 19, 38).

Most reactions to venomous snakebites de-
veloped into mild to moderate clinical pictures; some
of the serious complications occurred because the
snakes hit blood vessels (Table 1). The rare fatal
outcomes of envenomation were recorded in small
children and patients with a history of chronic di-
seases (12, 34). Serum sickness and anaphylactic
shock are also very rare; some cases of anaphylactic
shock (in Hungary) resulted from repeated (up to
13, intentional!) snakebites (12, 32, 43). The author
reminds that systemic, anaphylactic reaction can
quickly develop after the sting of a single bee, wasp
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or hornet (22) - the animals that people are much
more likely to meet compared to snakes.

In neighboring countries, numerous studies
were also performed on the composition, effects and
mechanisms of toxicity of venoms of the Balkan
Vipera species, including the efficacy of various anti-
venoms (7, 25, 26, 44). For Serbia, the author
found only two (45, 46).

During a single year, 94 people were hospi-
talized in Serbia due to snakebites. This amounts to
57% of the number of all cases described in avail-
able scientific publications during the previous 125
years. Annual numbers of snakebites are surely
higher: the data regarding the numbers of people
who were bitten and treated in (primary) medical
facilities are not readily obtainable: one would have
to contact individual local medical facilities through-
out Serbia and ask for the data. Also, bitten persons
sometimes do not seek medical help at all.

Vipers are not aggressive and try to bite only
in self-defense, i.e., when they are cornered or
handled (47, personal field experience); often they
remain motionless, possibly napping, seemingly
"hoping" they will stay unnoticed, but that can be
dangerous because people do not see them (14,
47).

The media contribute much to the general
attitudes towards snakes: most often, the reports of
snake occurrences (even regarding non-venomous
species) and rare bites in Serbia are unrealistic and
dramatized. Unfortunately, thanks to various foreign
TV shows, people are usually still better acquainted
with exotic species than with local herpetofauna (14,
48). Acknowledging their power, the media could be
used in reversing the picture regarding snakes and
nature in general.

Traditional treatments of venomous snake-
bites were known and described even in Serbia 120
years ago (17). In many other parts of the world
people still use local traditional remedies/treatments
and do not (or are not in the position to) seek the
help of official medicine hence still many cases of
snakebites remain unreported and the official medi-
cal statistics usually underestimate their numbers
(1, 15, 16, 27, 41, 49).

Authors have repeatedly concluded that farm-
ers (the most affected category) often work bare-
foot; in the reviews of bites, many were inflicted on
bare skin. In short, as the best prevention of the
bites of venomous snakes, simple changes in every-
day routine and proper education of both laypeople
and medical personnel were suggested, for over a
century now (14, 15, 18, 22, 29, 50). Despite the
deeply rooted fear, people do react well to appro-
priate education regarding snakes (51).

In contrast to legitimate bites to local people
by autochthonous snakes, many bites are inflicted
by exotic, "pet" snakes. In Hungary, for example, 97
snakebites were recorded in 36 years, by 19 exotic
(61 of all bites, 62.9%) and two native snake
species: bites by the exotics "resulted in severe or
life-threatening envenomations" (43). Sometimes,
this results from the unavailability of antivenoms. In
2018, a man in Serbia was bitten by his "pet" rattle-
snake (52).

Numerous authors emphasized that not all
physicians are trained well enough for treating
snakebites; also, the inexistence of information re-
garding this health issue was accentuated numerous
times: these can have serious consequences, includ-
ing the inappropriate treatment of envenomation
(14, 18, 12, 39, 43, 53). In previous times some
wrong advice (e.g. the sucking of the wound) was
available in the literature, even in professional and
medical papers (14, 18). This did change recently
(22), but apparently still has not reached the wider
audience (also 43).

The classification of cases according to their
severity varies and changes with new scientific in-
sights, as does the treatment of patients (12, 18,
54). Therefore, continuous education of medical per-
sonnel and standardization of procedures is needed
in this area, based on the most recent scientific
findings (41).

Laypeople often confuse non-venomous spe-
cies (including Natrix tessellata) for vipers and some-
times report the bites erroneously (e.g. adder bites
from the regions this species was never recorded
in). However, some mistakes are possible: according
to the most recent analysis, the ranges of the three
Vipera species in Serbia do overlap in several places:
V. ammodytes and V. berus were found in sympatry
in 22 localities, V. berus and V. ursinii in two, and V.
ammodytes and V. ursinii in one (3). The three
Serbian vipers look alike and usually clearly differ
from non-venomous snakes (the exception is Coro-
nella austriaca which can resemble adders) hence
given due caution mistakes in recognition are highly
improbable. Only the melanistic V. berus can puzzle
inexperienced persons thus presenting a potential
threat. Nevertheless, there is no reason whatsoever
to intentionally touch/catch/torture any snake: by
simply avoiding them, people can be safe. Constant
caution is surely necessary while walking, picking
fruits/flowers, climbing rocks, hiking, etc., in the
areas inhabited by venomous snakes. Fortunately,
the viper anti-venom available in Serbia (produced
from the V. ammodytes venom) is effective in the
treatment of both V. ammodytes and V. berus bites
(18, 21, 55).

People use(d) to kill and bring to medical
facilities the snakes that bit them, and this was even
recommended, not only in Serbia (12, 13, 19, 27,
29, 50). The killing of snakes has to be permanently
precluded: all ten snake species in Serbia are
(strictly) protected by law, with fines prescribed for
their killing and disturbing (56, 57). Populations of
V. ammodytes declined seriously due to their
multidecennial collecting for the venom extraction
(58).

Sometimes, mostly in older references, the
species lists provided in the available medical pub-
lications were incorrect (16, 27, 29, 23, 39). Ap-
parently, the authors made no attempts at commu-
nicating with experts in herpetology and faunistics/
taxonomy. This can raise a concern: high variability
of snake venoms and their effects are long-known
facts (8, 18). Several recent publications describe
the variability of Vipera sp. venoms at various life
stages/seasons and levels (between species, sub-
species, populations, among individuals within a
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single population, and during a lifetime of an indivi-
dual) - with consequent concerns regarding the
production of antivenins. The effectiveness of avail-
able antivenins could be unsatisfying/suboptimal in
certain cases (7, 8, 25, 26, 59). In Europe, it is still
hard to find comparable studies of Vipera sp. anti-
venoms and their effects, "and none is licensed with
the European Medicines Agency" (60).

Conclusion

In 1909, Radi¢ (14) wrote about field-based
education regarding wildlife in North America and
recommended that our teachers and priests should
be better educated so they could instruct their pupils
and flocks. He observed that we are all more in-
terested in the exotic, "overseas" plants and animals
- actually completely useless information — convin-
ced that we already know all that should be known
about our nature. Instead, he suggested, we should
first learn about the species we can see in our
country. Recent studies support such an attitude
(48, 51).

Medical doctors should attempt to collect,
analyze and publicize precise information regarding
venomous snakebites, from single hospitals to the
national level. Also, they should be constantly edu-
cated about the new approaches in the treatment of
this health issue.

As noted already by Milicevi¢ (18), people
from rural areas are well aware of the changes and
fluctuations of wildlife in their surroundings (includ-
ing the numbers of snakes observed in successive
years). They should also be consulted in future asse-
ssments of both distribution and population sizes
and dynamics of snakes in Serbia.

In short, the exchange of information among
several disciplines and transdisciplinary education of
both the general public and medical personnel is

100

necessary in this regard. Simple brochures and pos-
ters could be produced and distributed to health
facilities, schools, farmers, etc., with descriptions
and distributional details of the three Serbian viper
species. This should be accompanied by lectures
(and fieldwork: 48, 51) held together by biologists
and physicians. Also, collecting and mapping (1, 61,
62) of information regarding venomous snakebites
should become obligatory and centralized, and their
analyses should be published periodically. Such an
approach would benefit all: the incidence of snake-
bites would be lowered, the treatment of bitten per-
sons improved, the distribution maps of species
filled in, and fewer snakes would be intentionally
killed.
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UJEDI OTROVNIH ZMIJA U SRBIJI TOKOM 125 GODINA — STA SVE
(NE) ZNAMO U POREDENJU SA SUSEDNIM ZEMLJAMA:
PREGLED LITERATURE
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U Srbiji se mogu naci samo tri autohtone vrste otrovnih zmija; ujedi dveju mogu biti
opasni ili ¢ak fatalni po ljude. Sve tri vrste otrovnih zmija zasticene su na nacionalnom i/ili
medunarodnom nivou. Autorka je pronasla samo Cetiri publikacije, u kojima je opisan mali
broj (ukupno 164) ujeda otrovnih zmija u Srbiji izmedu 1893. i 2018 godine. Sa druge strane,
samo tokom 2017. godine, zbog ujeda zmija, hospitalizovane su 94 osobe. Ipak, u deseto-
godiSnjem periodu, prijavijena su samo Cetiri smrtna ishoda. Izgleda da do sada nije bilo
pokusaja da se sistematizuju dugorocni podaci ovog tipa za celu Srbiju. Sto se ostalih
republika bivse Jugoslavije ti¢e, autorka je prikupila analize gotovo 4.000 slucajeva, za
priblizno isti period. Ljudi ¢esto meSaju neotrovne zmije sa otrovnicama i plase se svih. Jo$
znacajnije je to Sto se, iz dostupnih izvora, moze zakljuciti da ni lekari u Srbiji nisu uvek
dovoljno dobro obavesteni o vrstama zmija, koje naseljavaju podrucja u kojima rade. Stoga je
neophodna transdisciplinarna edukacija o ovoj temi, kako Sire javnosti tako i medicinskog
kadra. Osim toga, poZeljno je da prikupljanje informacija o ujedima otrovnih zmija postane
obavezno i centralizovano, a njihove analize bi se mogle periodi¢no objavljivati. Iako enve-
nomacija moze biti ozbiljan medicinski problem, u Srbiji nema razloga za paniku po pitanju
otrovnih zmija.

Acta Medica Medianae 2020;59(4):95-103.
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NEUROTOXOCARIASIS: CORRELATION OF CLINICAL SYMPTOMS AND
RADIOGRAPHIC IMAGING: A CASE REPORT

Stefan Todorovi¢'-?, Ana Prazi¢'?, Srdjan Ljubisavljevi¢l-3, Marta Petrovic?

Human toxocariasis is a parasitic infection caused by the roundworms Toxocara canis
or Toxocara cati. Toxocara larvae can cross the blood-brain barrier leading to the
neurotoxocariasis. Involvement of the central nervous system is extremely rare. The clinical
presentation consists of a wide spectrum of neurological manifestation. Here we present a case
of a 63-year-old woman with a rapidly progressive form of neurotoxocariasis. Her initial head
computed tomography scan showed multiple hypervascular lesions in her brain and a contrast
enhanced magnetic resonance imaging scan showed multiple TIW and T2W enhancing lesions
in basal ganglia and cerebellum. Thereafter, in further processing, serological tests showed the
presence of higher titer of anti-Toxocara antibody in the serum, as well as the presence of
eosinophilia in the serum or cerebrospinal fluid. This case highlights an unusual case of
neurotoxocariasis in the nonendemic area, in a patient who was not immunocompromised, who

was diagnosed with serological tests and reviews of the relevant radiological findings.
Acta Medica Medianae 2020,;59(4):104-107.
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Introduction

Human toxocariasis is a rare parasitic zoono-
sis with variable clinical picture, caused by the larval
ascarids Toxocara canis and Toxocara cati, that can
lead to infection of central nervous system (1). The
clinical presentation consists of a wide spectrum of
signs and symptoms, but human infection can also
be asymptomatic. Clinical presentation depends on
immune status, host age, number of ingested lar-
vae, previous contact to larvae, affected tissue. In-
volvement of the central nervous system is ex-
tremely rare. Neurotoxocariasis is a potentially fatal
parasitic infection that most commonly occurs in
immunocompromised individuals.

The case highlights the difficulties in diag-
nosing cerebral toxocariasis. Here we present the
case of a 63-year-old woman with a rapidly progres-
104

sive form of the disease, and without other sig-
nificant diseases. Computed tomography (CT) and
magnetic resonance imaging (MRI) scans noted
multiple lesions in the right basal ganglia and cere-
bellum. Clinical presentation and such imaging find-
ings have led the diagnosis in the wrong direction.
During the diagnostic processing, numerous diag-
nostic tests were performed, including a serological
blood test for Toxocara antibody, which contributed
to the establishment of final diagnostics.

Case report

A 63-year-old woman was receivedto hospital
forheadache, forgetfulness, dizziness, instability when
standing andwalking and peripheral facial nerve
paresis. A week before admission to hospital treat-
ment, the patient became confused, forgetful and
complained of dizziness and instability when stand-
ing and walking. She was examined by a neurologist
(e.g., art. Vertebrobasalis, HTA), after which she
was referred to outpatient treatment. The following
day, the weakness of the musculature of the right
half of the face occurred, with an exacerbation of
earlier subjective problems. She returned to the
Clinic of Neurology and she was hospitalized.

CT scan showed multiple hypervascular tumo-
ral lesion in the posterior limb of internal capsule,
thalamus and mesencephalon. In the further diag-
nostic processing we also performed magnetic reso-
nance imaging scan which showed multiple T1W and
T2W enhancing lesions in basal ganglia (Figure 1)
and cerebellum (Figure 2). Such a finding may have

www.medfak.ni.ac.rs/amm
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corresponded to multifocal metastasis disease at
that moment. For this reason, we have expanded

our diagnostic work-up to detect a possible primary
tumor process.

MR/604/17
16.11.1956 F
Klinicki centar Nis
538212886

MR/ MOZGA +A
FLAIR

ES:z A5
TR: 8500.0 TE: 120.0
24.1.2017 8:43:09
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Figure 2. Axial Flair MR tomogram image showed multiple hyperintense lesions in the right cerebellar peduncle

As we did not receive a confirmed primary
tumor, we continued with the diagnostic processing.
Immunohistochemical stains for cANCA antibodies,
HIV, cytomegalovirus (CMV), HSV, varicella zoster
virus (VZV), Brucella, Toxoplasma gondii were all
negative. We have detected the presence of eosino-
philia in serum or cerebrospinal fluid, and serological

tests showed presence higher titer of anti-Toxocara
antibody in the serum. In addition, we confirmed the
high level of IgE immunoglobulin. Then we started
therapy with antiparasitic drugs (Albendazole) and
corticosteroids. Further, after the diagnosis was
confirmed, we conducted an epidemiological survey,
but did not determine the possible way of infection
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(direct contact with an infected animal or ingestion
through food).

Her neurological status continued to decline
and she died. Her entire hospital stay was 28 days.
The family did not consent for autopsy.

Discussion

Human toxocariasis is a zoonosis, which may
result in central nervous system injury. Toxocariasis
is caused by Toxocara canis and Toxocara cati,
whose definitive host is digestive tract of dogs and
foxes for T. canis and cats for T. cati. The parasite
tends to be more prevalent in tropical regions. In
our country the frequency of this infection is rela-
tively low (2).

Toxoplasmosis is a parasitosis that most often
occurs in people with a weakened immune status.
The female Toxocara can produce more than
hundreds of thousands of eggs per day. Eggs reach
to the environment through the dogs or cats feces
(3). Human can become infected by direct contact
with dogs or cat or by the ingestion of contaminated
food. Toxocara eggs hatch in the small intestine and
release immature larvae, and then penetrate
through the small intestine mucosa, migrate to the
portal circulation, lungs and left heart, form where
they disseminate via systemic circulation, including
the central nervous system (4).

Toxocara canis larve can cross the blood-
brain barrier, invading the CNS, leading to neuro-
toxocariasis. Neurotoxocariasis is rare and occurs
mainly in middle aged people. Numerous autopsy
studies have proven the presence of Toxocara larvae
in the leptomeninges, cerebellum, and the spinal
cord (5).

Typical clinical presentation of toxocariasis
include general clinical symptoms such as hyper-
thermia, headache, anorexia, nausea, vomiting,
body weight loss, cough, dyspnea, possible develop-
ment of bronchitis or pneumonia, hepatomegaly,
cardiac, rheumatological and lymphatic signs and
symptoms. Neurotoxocariasis in humans is rare. The
clinical presentation of neurotoxocariasis includes a
wide range of neurological manifestations such as
meningitis, encephalitis, myelitis, cerebral vasculitis.
In addition to the central nervous system, the peri-
pheral nervous system may also be affected. Peri-
pheral nervous system manifestation involves radi-
culitis or inflammation skeletal muscles, but that
manifestation is extremely rare. In many scientific
literature, the possible association of neurotoxo-
cariasis and some other neuropsychiatric disorders
such as schizophrenia, seizure, cognitive deficits,
idiopathic Parkinson’s disease, and dementia have
been discussed. Cognitive and developmental delays
have been observed in some infected children. The
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main clinical manifestations of neurotoxocariasis are
vasculitis, obstructive hydrocephalus, encephalitis,
meningitis and myelitis (6).

The diagnosis of neurotoxocariasis is a chal-
lenge because there is no distinct clinical syndrome.
Clinical and radiological picture, laboratory blood
test, biochemical, cytological examination of cere-
brospinal fluid (CSF), determination of antibodies
against Toxocara spp. in blood or CSF, are neces-
sary to confirm the diagnosis.

Positive serum IgG antibody by ELISA is re-
quired to confirm the diagnosis.

On the other hand, peripheral eosinophilia
and CSF pleocytosis are also important for diagnosis.
Increased serum IgE levels were almost always po-
sitive.

Metastatic disease has the greatest differ-
ential diagnostic significance in terms of imaging.
Magnetic resonance showing single or multiple sub-
cortical, cortical, or white matter hyperintense le-
sions on FLAIR and T2WI, with enhancement after
contrast. Although such imaging findings are import-
ant for diagnosis, they are not specific to neurotoxo-
cariasis. Therefore, postcontrast MRI findings usually
indicate multiple enhancing lesions, which often
overlap with CNS metastatic disease (7).

Definitive diagnosis is made by histological
confirmation, but it is rarely followed.

Treatment is still matter of debate. The drugs
used in therapy are anthelmintic drugs and cortico-
steroids. Albendazole is the drug of first choice in
treatment due to a better pharmacological profile
than other anthelmintic drugs, with a dosage 800
mg per day (8).

Conclusion

This case emphasizes the difficulties of diag-
nosing neurotoxocariasis. Clinical diagnosis can be
difficult due to atypical clinical presentation that may
indicate other neurological diseases. On the other
hand, imaging findings may overlap with metastatic
disease. Heightened awareness of the occurrence of
neurotoxocariasis is needed because clinical and ra-
diological presentation may be unspecific. These can
make difficulties to establish an accurate diagnosis.
In our case, the final diagnosis was rendered by
serological tests, which once again proved to be the
gold standard for diagnosis.

Neurotoxocariasis can result in varying and
atypical neurological manifestation. It is typical that
the infection occurs in immunocompromised patients,
but rare cases can be seen in relatively immuno-
competent patients. Neurotococariasis is a serious
parasitic disease that, if not treated adequately, can
have severe consequences, including death.
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Ljudska toksokariaza je parazitska infekcija, koju izazivaju okrugli crvi Toxocara canis
ili Toxocara cati. Larve toksokare mogu preci krvno-mozdanu barijeru i izazvati neurotokso-
kariazu. Zahvacenost centralnog nervnog sistema je izuzetno retka. Klinicka prezentacija
sastoji se od Sirokog spektra neuroloskih manifestacija. Ovde predstavljamo sluc¢aj Sezdeset-
trogodisnje Zene sa brzo progresivnim oblikom neurotoksokariaze. Pocetno snimanje kom-
pjuterizovanom tomografijom endokranijuma, pokazalo je viSe hipervaskularnih lezija u
mozgu, a kontrastno snimanje magnetnom rezonancom pokazalo je viSe lezija sa pojacanjem
signala T1IW i T2W u bazalnim ganglijima i molom mozgu. Nakon toga, u daljoj obradi,
seroloski testovi pokazali su prisutnost povisenog titra antitoksokara antitela u serumu,
prisutnost eozinofilije u serumu i eozinofilne pleocitoze u cerebrospinalnoj tecnosti. Ovo je
neobican slucaj neurotoksokariaze u neendemskom podrucju, kod bolesnika koji nije imuno-
kompromitovan, gde je dijagnoza postavljena seroloskim testom, koji pregledava relevantne
radioloske nalaze.

Acta Medica Medianae 2020,59(4):104-107.

Kljucne reci: toksokariaza, centralni nervni sistem, neurotoksokariaza
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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 pojavljuju 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,
vec 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
prihvaéen 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 slucaju, 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
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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

www.medfak.ni.ac.rs/amm



Jedinstveni kriterijumi za objavljivanje naucnih radova u biomedicinskim ¢asopisima

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.

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.
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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”.
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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 obelezenim 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 #, ##, ##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-
éenih termina.

AMM zadrzava pravo dalje distribucije i Stam-
panja radova.



SECRETARIAT

GUIDELINES FOR PAPER SUBMISSION TO ACTA MEDICA MEDIANAE

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
Medica Medianae is published four times a year. The
first issue appeared as early as 1962.

General Guidelines

Paper Submission

All research articles published in this journal
undergo rigorous peer review, based on initial editor
screening and anonymized refereeing by at least two
anonymous referees. Remarks and suggestions made
by the editors and reviewers are sent to the author for
final revision. The papers in English are to be submitted
by e-mail: acta@medfak.ni.ac.rs. Manuscripts accepted
for publication are not returned to authors.

The first page of a research article must
contain: a) article title b) full name of author(s) c) full
name(s) of institutions and/or address(es) of department(s)
where either reasearch was conducted or research
article written d) following signs *, ** **x 4 44
##4# signifying author(s) and institutions e) full
address, phone number and e-mail of a corresponding
author.

The second page should contain only research
article title, abstract and key words without names of
author(s) and institution(s). Abstract for research and
professional articles, review articles and meta-analyses
should have up to 350 words while abstract for all
other types of publications should consist of 250 words.
Key Words section should have up to 5 key words or
phrases related to a submitted article. It is desirable
that authors use corresponding descriptors from
Medical Subject Heading (MeSH) that can be found on
Index Medicus list for key words. The first and the
second page should not be humbered.

Body of a Research Article - Research and
professional articles, as well as general surveys and
meta-analyses should not exceed 11 pages altogether;
current topics - 6 pages, casuistics - 6 pages and
proceding statements - 5 pages, history of medicine
articles - 3 pages while conference reports and book
reviews - 2 pages. Research and professional articles
should comprise the following mandatory chapters:
introduction, aim(s), material and method(s), result(s),
discussion and conclusion(s). Result(s) and discussion

can be comprized into one chapter. Acknowledgments
of any kind in a submitted article should be written at
the end of the paper after "Conclusion(s)". It is necessary
to clearly mark a place for additions in the text.
References should be written in a separate
chapter in the same order of appearance as in a
research article. Reference numbers that appear in the
text should be written in Arabic numerals and put in
brackets. All authors should be listed. If there are more
than six authors this should be indicated with et al. Use
the rules of the Vancouver convention when quoting

literature. Pages should be enumerated in Arabic
numerals in the bottom right corner.
Additions in form of texts, tables and

illustrations (photos, drawings, diagrams, etc) should
not be inserted in the reasearch article body but at the
end of the text on separate pages which should be
marked in the wupper left corner as "Table(s),
Graphic(s), Illustration(s) etc) with Arabic numeral in
the same order of appearance as in the text (for
instance, Table 1, Graph 1, etc) with a short title. Short
explanations and abbreviations should be stated in
footnotes where the following symbols should be used:
Rk kxx 4 H ¥, #4#4#, etc. Table(s), graph(s) and
ilustration(s) should be drawn in a Microsoft Office
Program. Color should be avoided.

Any graphic program can be used for making
graphic addition(s) while picture(s) should be saved in
.jpg format with 300 dpi resolution (original size).
Graphic addition(s) should be sent as separate jpg
file(s), and not inserted in the body of a research or
any other article submitted to AMM.

If some additions, included in a submitted
reasearch article, have already been published, source
of publication should be clearly stated, alongside
written approval in case the material is copyright
protected. Patients on photographs have privacy rights
that should not be infringed without their consent.
Namely, if a photograph shows a patient who can be
recognized, his/her written approval should also be
submitted; otherwise, visible and recognisable facial or
bodily parts should be blackened so that the patient
cannot be identified by readership.

On a separate sheet the author should also
enclose: a) his/her statement that a submitted article
has not been published before, b) signatures of all
authors, c) full name, address, e-mail and phone
number of the first author.

Submitted article should be typed in Word
Version 2003 for Windows (or more recent ones), font
Verdana 9 pt size; code page (English) should be used.

The authors are required to use international
measurement standards (SI) and internationally accepted
standard terms.

Acta Medica Medianae reserves the right for further
distribution and printing of published reasearch articles.
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