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Betimi i Hipokratit

Né castin kur po hy né radhét e anétaréve té profesionit mjekésor
premtoj solemnisht se jetén time do ta vé né shérbim té humanitetit.
Ndaj mésuesve do ta ruaj mirénjohjen dhe respektin e duhur.

G Profesionin tim do ta ushtroj me ndérgjegje e me dinjitet. Shéndeti i
e pacientit tim do té jeté brenga ime mé e madhe. Do t'i respektoj e do
3 t'i ruaj fshehtésité e atij qé do té mé rréfehet. Do ta ruaj me té gjitha

forcat e mia nderin e tradités fisnike té profesionit té mjekésisé.
Kolegét e mi do t'i konsideroj si véllezér té mi.

Né ushtrimin e profesionit ndaj té sémurit tek uné nuk do té ndikojé

7,( pérkatésia e besimit, e nacionalitetit, e racés, e politikés, apo pérkatésia
L3 klasore. Qé nga fillimi do ta ruaj jetén e njeriut né ményré apsolute. As
b né kushtet e kércénimit nuk do té lejoj té keqpérdoren njohurité e mia

4 mjekésore qé do té ishin né kundérshtim me ligjet e humanitetit. Kété
¥ premtim po e jap né ményré solemne e té liré, duke u mbéshtetur né
;- nderin tim personal.

& The Oath of Hippocrates

" Upon having conferred on me the high calling of physician and

Eﬁ entering medical practice, I do solemnly pledge myself to consecrate
> my life to the service of humanity. I will give my teachers the respect
"{f" and gratitude which is their due. I will practice my profession with

%o conscience and dignity. The health of my patient will be my first

consideration. I will respect the secrets which are confided in me, even

after the patient has died. [ will maintain by all the means in my
5. power, the honor and the noble traditions of the medical profession..
7 My colleagues will be my brothers.

['will not permit considerations of religion, nationality,

race, party politics or social standing to intervene
between my duty and my patient. I will maintain the
utmost respect for human life from its beginning even

. sunder threat and I will not use my medical knowledge .
contrqry to the laws of humanity. [ make these
prorﬁ@fés solemily, freely and upon my honor

{4 V¥
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ASSOCIATION OF TUMOR NECROTISATION FACTOR ALPHA WITH
MULTIVESSEL CORONARY DISEASE IN PATIENTS WITH ACUTE
CORONARY SYNDROME
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ABSTRACT

Acute coronary syndrome (ACS) represents a clinical syndrome, which could manifest with or without changes
in the electrocardiogram and with or without elevated cardiac biomarkers. ACS comprises of unstable angina
and myocardial infarction with or without ST segment elevation. Depending on the presence of these signs, the
treatment method for these patients is planned. In addition to the well-established cardiac biomarker troponin,
tumor necrosis factor alpha can also be included in the diagnosis, as independent or in combination with the former
for better diagnosis and creating a treatment plan in future cardiac events. In our study, we aimed to demonstrate
the association between serum TNF-a levels and angiographic prevalence of atherosclerosis in patients with acute
myocardial infarction undergoing coronary angiography and subsequent percutaneous coronary intervention.
According to the results of our study, it can be seen that serum levels of TNF-o are correlated with the occurrence
of acute myocardial infarction and higher values of TNF-u suggest greater involvement of the coronary arteries
by atherosclerosis.

keywords: acute coronary syndrome, cardiac biomarkers, multivessel coronary disease, tumor necrosis factor
alpha, cardiac troponin

INTRODUCTION of acute myocardial infarction (AMI) is associated with
cardiomyocyte necrosis and elevated serum cardiac
troponin levels. Unstable angina (UA) is defined as
myocardial ischemia at rest or with minimal physical
exertion in the absence of acute injury or necrosis of
cardiomyocytes. It is characterized by specific clinical
signs such as prolonged angina (> 20 minutes), the
appearance of new angina of a more severe degree, or
angina after a previous episode of myocardial infarction
[2].

Acute coronary syndrome includes a spectrum of
conditions in patients who present with recent changes
in the clinical picture, with or without changes in the
12-lead electrocardiogram, and with or without acute
elevated values of cardiac biomarkers, mainly cardiac
troponin [1]. Patients suspected of having acute coronary
syndrome (ACS) may have a clinical diagnosis of acute
myocardial infarction (which may be with or without
ST segment elevation) or unstable angina. The diagnosis
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Acute coronary syndrome is associated with a wide
range of clinical presentations, from patients who are
asymptomatic on examination to patients with prolonged
chest discomfort, cardiac arrest, electrophysiological
or hemodynamic instability, or cardiogenic shock [1,2].
Patients with acute coronary syndrome are further
classified based on changes in the electrocardiogram
and serum cardiac troponin values at examination.
The indicated changes have great importance in risk
stratification of patients and guide the initial treatment
strategy [3].

Tumor necrosis factor alpha (TNF-a) is a pro-
inflammatory cytokine that plays a critical and complex
role in myocardial infarction and subsequent heart
failure [4]. Elevated serum levels of TNF-o are associated
with adverse cardiac remodeling, impaired pump
function, and increased mortality [4,5]. TNF-a promotes
atherosclerosis, impairs endothelial function, and
contributes to inflammatory damage to the heart [4,5].
There are studies that confirm the role and predictive
power of TNF-a in acute coronary syndrome and the
occurrence of major adverse cardiac events after an
episode of acute myocardial infarction [6].

MATERIAL AND METHODS

Our study was designed as an observational cohort
study that included 50 patients hospitalized for acute
myocardial infarction in Department of Cardiology at
Clinical Hospital Stip in the period from March 2023 to
June 2023.

Inclusion criteria: patients with acute coronary syndrome,
hospitalized during the aforementioned period and
agreeing to participate in the study and providing signed
informed consent.

Exclusion criteria: patients who did not consent to
participate in the study, patients who had in-hospital
mortality, patients with a previous episode of acute
coronary syndrome.

Demographic data, risk factors for cardiovascular
disease, comorbidities, ECG signs of myocardial injury
and necrosis, cardiac biomarkers, heart function data via
transthoracic echocardiography, data on angiographic
disposition of the disease through coronary angiography
and eventual percutaneous coronary intervention
and intrahospital outcome in the early period of
hospitalization, were collected from the study population.
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STATISTICAL ANALYSIS

IBM SPSS statistical software, version 27, was used
for statistical analysis. Comparative and descriptive
statistical methods such as Chi-square test for variables
with dichotomous distribution, T-test and ANOVA
for continuous variables with two or more defined
categories, risk ratio with 95% confidence interval, ROC
curves for predictive power were used. In addition to
these, correlation, univariate and multivariate linear
and logistic regression analyses were used to identify
significantly associated variables. Significance was
determined at a level of <0.05.

RESULTS

A total of 50 patients with acute myocardial infarction
(AMI) who underwent successful percutaneous coronary
intervention (PCI) were included in the study. Their
demographic characteristics, clinical features of the
disease and echocardiographic parameters of the study
population are shown in the following tables.

Table 1. Descriptive statistics and demographics

Gender (p<0,0000)
Female 22 (44%)
Male 28 (56%)
Age (years) 61.2£9.5
HTA 40 (89%)
Diabetes mellitus 16 (32%)
Smoking 33(66%)
HLP 35(70%)
Obesity (BMI >30) 13 (26%)
AMI 50 (100%)
NSTEMI 20 (40%)
STEMI 30 (60%)
Biochemical characteristics

hscTn (mean) 7289.0£9810.4
TNF-o (mean) 13.9+2.1
Stress glycemia 8.18+3.02

Authors research

Legend: HTA -arterial hypertension; HLP- hyperlipidemia;
AMI - acute myocardial infarction; NSTEMI -myocardial
infarction without ST segment elevation; STEMI -
myocardial infarction with ST segment elevation hscTn
- troponin; TNF-o - tumor necrotizing factor alpha

Table 2. Functional parameters of the left ventricle
during the index event obtained by transthoracic
echocardiography
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LVEDd (mm) 52.3+5.0
LVESd (mm) 38.3+4.2
EF (%) 53.2+4.7
EF<40% 8 (16%)

Mid-range EF 41-49% 17 (34%)
EF>50% 25 (50%)
Diastolic dysfunction 18 (36%)

Authors research

Legend: LVEDd - left ventricular end diastolic diameter;
LVESd - left ventricular end systolic diameter; EF -
ejection fraction

The following table presents the angiographic disposition
of the disease as shown by coronary angiography, i.e.
whether there is involvement of one or more coronary
arteries in the studied population.

Table 3. Angiographic staging of disease by coronary
angiography

MonoVD 40 (80%)
MVD 10 (20%)

Authors research

Legend: AMI - acute myocardial infarction; MonoVD -
monovessel disease; MVD - multivessel disease

The following table presents the mean value of TNF-o
in the two subclasses of patients with acute myocardial
infarction.

Table 4. TNF-a values in relation to angiographic disease
disposition

TNF-0 at MonoVD 12.5+2.2
TNF-o.at MVD 14.3+19

Authors research

Legend: TNF-a - tumor necrotizing factor alpha, MonoVD
- monovessel disease; MVD -multivessel disease

DISCUSSION

Our research identified the following risk factors for
the occurrence of acute myocardial infarction: age,
hyperlipidemia, arterial hypertension, and diabetes
mellitus. In one study, it was proven that patients who
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have one or more of these comorbidities have a much
higher risk of developing acute myocardial infarction with
a more severe clinical picture and greater anatomical
localization of atherosclerosis [7].

This study showed that the majority of patients with acute
myocardial infarction have a left ventricular ejection
fraction>50%. This represents a good basis for monitoring
these patients for possible future occurrence of cardiac
adverse events, primarily the occurrence of heart failure
after an episode of acute myocardial infarction, which is
a common complication in this patient population. TNF-a
has been shown to be an important prognostic factor in
these patients [8].

Regarding the geographical distribution of atherosclerosis
in the studied patient population, it was shown that in
10% more than one coronary artery was affected. In the
same population, mean TNF-a levels are higher than
in patients with single coronary artery disease. Several
studies have reported results that support this claim
[9,10].

CONCLUSION

The serum value of TNF-a alone and/or in combination
with previously proven cardiac biomarkers, as well as
clinical and paraclinical methods for the diagnosis of
acute myocardial infarction, can be used to optimize
the therapy of patients with AMI, also to improve the
prevention of adverse cardiac events after an episode of
acute coronary syndrome.
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POST TONSILLECTOMY HEMORRHAGE: POSSIBLE RISK FACTORS
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ABSTRACT

Introduction: Tonsillectomy and adenotonsillectomy are the most common surgical procedures performed by
ear, nose, and throat (ENT) specialists. Bleeding after tonsillectomy is one of the most serious and common
complications of tonsillectomy surgery. According to worldwide data, hemorrhage after tonsillectomy is about 2-5
% and can happen in the first 24 hours as primary bleeding or after 7 days when the scabs fall off as secondary
bleeding.

Aim: Although it is a routine operation, the seriousness of regular monitoring, adherence to a hygienic diet, and
postoperative course is necessary to prevent the risk of life-threatening complications.

Material and methods This study was conducted by retrospectively reviewing the medical history of patients who
underwent tonsillectomy and adenotonsillectomy at the ENT clinic of our hospital for 7 year period. Evaluation of
each individual, including their personal medical data (age and sex, coagulation status, CBC analysis, blood group
with Rh factor, treatment, diagnosis, complication, and hospitalization time)

Results: A total of 667 tonsillectomy and adenotonsillectomy procedures were performed during the study period.
Postoperative hemorrhage occurred in 59 patients (8.8%). The incidence was significantly higher in adults (21.3%)
compared to children (4.3%) (p<0.05). Primary hemorrhage occurred in 5 patients (8.5%) and secondary hemorrhage
in 54 patients (91.5%). Minor bleeding was observed in 56 cases (94.9%), while major bleeding occurred in 3 cases
(5.1%). Bleeding was more common in patients operated on with cold dissection compared to hot dissection (p<0.05).
Infection of the tonsillar fossa was detected in 25.4% of cases with hemorrhage. Most bleeding episodes occurred
between the 5th and 10th postoperative day and were more frequent during colder months.

Conclusion: Post-tonsillectomy hemorrhage remains a significant postoperative complication. Advanced age,
surgical technique, infection of the tonsillar fossa, and seasonal factors may contribute to the increased risk of
bleeding.

Key words: tonsillectomy, bleeding, infection, surgical technique, hospitalization

INTRODUCTION are the most common surgical procedures performed by
ear, nose, and throat (ENT) specialists (3, 4). Indications for
tonsillectomy include recurrent tonsillitis, peritonsillar
abscess, tonsillar hypertrophy with apnoea, and suspected
malignancy (5). Complications such as nausea, vomiting,

While the first information about tonsillectomy was
found in Hindu medical documents around 1000 BC (1),
Aulus Cornelius Celsus described tonsillectomy with
fingers in 30 AD. Tonsillectomy and adenotonsillectomy
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respiratory distress, difficulty swallowing, dehydration,
fever, and bleeding can occur after tonsillectomy and
adenotonsillectomy (6). Bleeding after tonsillectomy is
one of the most serious and common complications of
tonsillectomy surgery (6). Bleeding after tonsillectomy
has been classified as primary (before 24 hours) and
secondary (after 24 hours) bleeding in the literature (3,7
9). Bleeding after tonsillectomy has been classified as
primary (before 24 hours) and secondary (after 24 hours)
bleeding in the literature. According to worldwide data,
hemorrhage after tonsillectomy is about 2-5 % and can
happen in the first 24 hours as primary bleeding or after 7
days when the scabs fall off as secondary bleeding. (3,7-9).

MATERIALS AND METHODS

In this study, we retrospectively analyzed the medical
records of patients who presented to our clinic with
bleeding after tonsillectomy and determined possible
predisposing factors. Our goal was to highlight risk factors
by drawing the attention of physicians. In a retrospective
study conducted at the University Clinic for Ear, Nose and
Throat, University Campus “St. Mother Teresa” in Skopje,
S.Macedonia. This study was conducted by retrospectively
reviewing the medical history of patients who underwent
tonsillectomy and adenotonsillectomy at the ENT clinic
of our hospital for 7 year period. From the medical
detail records, we retrospectively tracked demographic,
epidemiological, clinical, and surgical information.
Based on medical data, patients who were hospitalized
at the ENT clinic due to bleeding after tonsillectomy were
identified. Evaluation of each individual, including their
personal medical data (age and sex, coagulation status,
CBC analysis, blood group with Rh factor, treatment,
diagnosis, complication, and hospitalization time). The
cases were divided into two groups: children and adults.
A complete coagulation status included: prothrombin
time (PT), activated partial thromboplastin time (aPTT),
bleeding time, and clotting time. The complete medical

(table 1, chart 1)

0000000000000

documentation in PHI UK for Ear, Nose, and Throat is
attached in ENT clinic. Additionally, cases that were
followed up and treated with hospitalization for bleeding
after tonsillectomy, the day or hour of bleeding, the
number of days they were under observation, the severity
of bleeding (minor/major bleeding) and the procedure for
stopping the bleeding, the need for blood transfusion,
the presence of infection in the tonsillar bed and its
relationship to the seasons were evaluated. All patients
were hospitalized for at least one night for observation,
regardless the severity of bleeding. The first setting for
bleeding control is cessation of oral intake, intravenous
fluid support, and removal of the coagulum from the
tonsillar bed under topical/local anesthesia and gargling
with cold water (conservative treatment). Cases that did
not respond to conservative treatment or had severe
bleeding were treated under general anesthesia. Local
compression, local application of adrenaline, bipolar
electrocautery, and/or suture ligation were performed
under general anesthesia. Patients whose hematocrit
was below 30% were given a packed red blood cell count.
Patients were discharged according to their general
condition and hemoglobin values. Statistical analyses
were performed using SPSS statistical software (SPSS
20.0 for Windows, Inc. Chicago, IL, USA). Results were
evaluated with the Pearson chi-square test and a p value
of <0.05 was considered significant.

RESULTS

A total of 667 tonsillectomy and adenotonsillectomy
operations were performed in our clinic in the last five
years. Of the cases, 308 (46.2%) were female, 359 (53.8%)
were male, the mean age was 8.5+12.5 (1-43), 498 (73.3%)
were children, 178 (26.7) were adults, and the mean
postoperative hospital stay was 3.92+1.7 (1-7) days. The
overall incidence of bleeding was calculated as 8.8% 59
subjects of which, 4.3% in 28 children and 4.5% in 30
adults. This was shown to be significant in adults (p<0.05).

Table 1. Distribution of patients with tonsillectomy and post-tonsillectomy bleeding by age group

NT n:667
NKPT n:59

333 (50)
1(17)

165 (24,7)
10 (17)

127 (19)
38 (64,4)

34(5,1)

8(12)

10 (16,9) 0

(NT: Tonsillectomy number, NKPT: Post-tonsillectomy bleeding number)
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The mean age of the 59 patients with post-tonsillectomy
bleeding was 22.7+5.2 (8-29) years, and 21 (35.6%) were
children and 38 (64.4%) were adults. Five (8.5%) of these
cases were primary, 54 (91.5%) were secondary, 56 (94.9%)
were minor, and three (5.1%) were major. In addition,
all patients with primary bleeding were pediatric
patients (<18 years of age). Three (5.1%) cases required
blood transfusion. Of these, two units of blood were
transfused to one patient, and one unit of blood to two
patients. Coagulation tests were within normal limits.
As a tonsillectomy method, 320 (47.9%) of our cases were
operated on with cold dissection and 347 (52.1%) with
warm dissection. In addition, 35 (59.9%) of the cases with
bleeding were operated on with cold dissection, and 24
(40.1%) with warm dissection. While the incidence of
bleeding was 10.9% or 34 patients in the cases performed
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with the cold dissection method, it was found to be 6.9%
or 25 in the cases performed with the warm dissection
method. This was statistically significant against cold
dissection (p<0.05). While there was active bleeding
in 43 cases at the time of admission, no bleeding was
observed in 16 cases at the time of admission. The
mean length of stay of patients presenting with post-
tonsillectomy bleeding was 5.8 (1-13 days). As a treatment
approach, in addition to intravenous fluid support in 30
(51%) cases, conservative treatment, including gargling
with cold water with removal of the coagulum from
the tonsillar bed under local anesthesia, was used, and
29 (49%) underwent bipolar electrocautery or suturing
under general anesthesia. Bipolar electrocautery and/
or suturing were used in all patients (5/59) with primary
bleeding, and 25/54 (46.3%) of patients with secondary
bleeding under conservative and the remaining (29/54)
under general anesthesia. No advanced surgical
procedures were performed in any of the cases in which
we controlled bleeding under general anesthesia. We had
no cases of recurrent bleeding. In 15/59 (25.4%) of our cases
with bleeding after tonsillectomy, there was infection in
the tonsillar bed. There was no residual tonsillar tissue
in any of our patients. When evaluated according to the
seasons, it was observed that the majority of bleeding
(76%) in 44 patients occurred in the cold months (1-3 and
10-12) (table 2, chart 2)

(NT: Tonsillectomy number, NKPT: Post-tonsillectomy

Table 2. Distribution of patients with tonsillectomy and post-tonsillectomy bleeding by month
Months 1 2 3 4 5 6 7 8 9 10 1 12
(n,%) %) (M%) Mm% Mm% (0% 0% 0% 0% M%) 0% 0%

NCPT : 20 10 2 0 o 5 2 4 o 3 5 T
n(59) (33.9) (16.9) (3.4) 0 0 (85) (34) (6.8) 0 (51 (85 (13.5)
NT: 117 90 34 38 36 54 41 62 8 34 42 38
n (667) (172) (13.5) (5.) (570 (54) 81 61 (9.3 (121 (5.2) (64) (5.8)
v bleeding number)
30 DISSCUSION
* However, the effects of very few of the causes reported
0 =ner | in studies on this topic of post-tonsillectomy bleeding
. T are statistically significant (10, 11). Bleeding rates after
. tonsillectomy range from 0.3% to 13.9% (11). Hopkins C.
. found that the frequency of bleeding can increase up to

N N N 18% (12). In our study, the incidence of bleeding was found
ST AT T 0T ST AT o 0T 6T 5T S to be 8.8%. Bleeding after tonsillectomy is more common

in adults than in children. Tomkinson et al. (13) reported
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in their serial study of tonsillectomy in 17680 people that
the risk of bleeding in patients older than 12 years of age
was higher than before the age of 12 years. We found this
rate to be 21.3% in adults and 4.3% in children. In our
study, it was found that there was a very low bleeding
rate in the pediatric group and a higher rate in the elderly
group. In addition, the risk of bleeding increases with
age. Bleeding as a complication can be observed in the
early or late stage. Bleeding within the first 24 hours is
called primary bleeding, and late bleeding seen after 24
hours is called secondary bleeding (8). Primary bleeding
is the result of acute vascular injuries occurring during
surgery, while secondary bleeding is associated with
dissolution of the coagulum in previously coagulated foci
due to various causes and destruction of fibrin, which can
sometimes be observed due to infection of the surgical
wound (3). Tomkinson et al. (13) reported that 270 (1.5%)
of 17,480 patients who underwent tonsillectomy had
postoperative bleeding, of which 128 were primary, and
142 were secondary. Some authors have reported the rate
of primary bleeding as 1.2-7% and secondary bleeding
as 7-9% after tonsillectomy (14, 15). In our study, the
incidence of secondary bleeding was found to be higher
(91.5%). The majority of patients with secondary bleeding
were adults. The incidence of primary bleeding was 8.5%,
and all of these cases were pediatric patients. In addition,
postoperative tonsillar bleeding can be classified as
minor depending on the amount of bleeding and as major
bleeding when it is life-threatening (16). If the bleeding
is major or if it recurs, it may require rehospitalization,
intervention, or even reoperation (17). In our study, 56%
(94.9%) of our patients with bleeding after tonsillectomy
had minor bleeding and 3 (5.1%) had major bleeding.
These patients received blood transfusions. Bleeding
may cause readmission to the hospital after discharge.
Patients presenting with bleeding after tonsillectomy
may be managed with only close clinical observation
initially, or they may require surgical intervention under
local or general anesthesia for more severe bleeding
(17). In our study, all our patients were hospitalized and
followed up. All patients with primary bleeding, and 25/54
(46.3%) of patients with secondary bleeding, were treated
conservatively; 29/54 patients under general anesthesia
were treated with bipolar electrocautery and/or sutures.

Secondary bleeding is most common between 5-10
days (18). While secondary bleeding can be found in the
literature up to the 54th day (4). Cakir A et al. (18) reported
that they had patients who had bleeding problems on the
60th postoperative day in one of their studies. Primary
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hemorrhages are less common in children, and most of
them occur in the first eight hours after surgery (19). In
this study, we found that the admission time of patients
who presented for bleeding after tonsillectomy was 5.9
days. In addition, all patients with primary bleeding were
children.

Whether there is a seasonal distribution of bleeding
and whether there is a relationship between ambient
temperature and bleeding is another controversial
point. Although Wall et al. (16) in their study stated that
bleeding was not related to the seasons, it was reported
that bleeding increased in July (20). In another study, it
was reported that bleeding was most common in summer
(44%) (16). In contrast, Lee et al. in their study, found that
etal. in their study found that bleeding after tonsillectomy
was more common in the winter months (9). In our study,
we found that bleeding increased most in the cold months
(1-3 and 10-12 months).

CONCLUSION

Although the complication rates of tonsillectomy have
been reduced with surgical techniques developed since
ancient times, post-tonsillectomy bleeding is still a life-
threatening complication today (7). Post-tonsillectomy
bleeding is known to cause social and psychological
distress to physicians, patients, and their relatives, as
well as a financial burden (3). Post-tonsillectomy bleeding
is one of the most serious and common complications
of tonsillectomy surgery (3). To date, many studies
have attempted to identify risk factors associated with
post-tonsillectomy bleeding (8). Factors such as age
and sex, surgical technique and experience, infections,
hematological parameters, intraoperative blood loss, and
postoperative blood pressure have been implicated in the
etiology of secondary post-tonsillectomy bleeding (9, 10).
We believe that the seasons should be taken into account
when planning tonsillectomy surgery, and caution
should be exercised as bleeding after tonsillectomy may
be higher in the colder months. There are many studies
examining the effects of surgical techniques on bleeding
(21). In contrast to classical dissection (cold dissection),
surgical methods that cut while coagulating at the
same time cause less perioperative bleeding (22). Bipolar
tonsillectomy comes after the cold surgery method in
terms of bleeding safety (23). Electrocautery is also widely
believed to reduce postoperative bleeding. Guida and
Mattucci (24) found no significant difference in bleeding
between electrocautery and classical (cold) dissection in
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their series of 1000 tonsillectomy patients. Watson et
al. (25) in their study of 1036 patients did not find more
primary bleeding after cautery surgery compared with
the literature. In this study, we found that the incidence
of bleeding in the cold dissection method was statistically
higher than in the warm dissection method. The two
main factors responsible for bleeding after secondary
tonsillectomy are residual tonsillar tissue and infection
(10). In our study, the bleeding patients did not have
residual tonsillar tissue. There was an infection in the
tonsillar bed in 15/59 (25.4%) of our patients. The mean
leukocyte count in these patients was 21450/ul. It should
be remembered that infection can be a predisposing
factor for bleeding after tonsillectomy and necessary
precautions should be taken.

As a result, we consider it extremely important to
pay attention to the highlighted recommendations
and studies during tonsillectomy in order to prevent
postoperative bleeding complications that can cause
disturbing results. The warm dissection method should
be chosen as the dissection method to be applied, the
infection that may develop after surgery should be
prevented and these factors should be carefully evaluated
because the possibility of bleeding may increase with
advanced age and in cold seasons. Patients who present
with a complaint of bleeding after tonsillectomy should
be hospitalized even for observation, vascular access
should be established, examination, vital signs and
hematological parameters should be carefully monitored.
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ABSTRACT

Mandibular fractures are among the most common injuries of the maxillofacial region and are frequently
managed by conservative(non-surgical) treatment particulary in cases of minimaly displaced fractures.Althought
this approach aims to preserve anatomical structures and avoid surgical complications ,functional disturbances
may occur during the healing process.The aim of this study is to evaluate the most frequent functional disorders
observed after conservative treatment of mandibular fractures and to analyse their clinical significance.

Functional = complications following conservative management may include limited mouth
opening,temporomandibular joint disfunction,malocclusion,masticatory inefficiency and pain during mandibular
movements.These disorders can arise as a consequence of prolonged immobilisation,muscle stiffness,inadequate
fracture alignment,or changes in occlusal relationships.Temporomandibular joint discomfort and reduced
mandibular mobility are particularly common in patients treated with intermaxillary fixation for extended periods.

Clinical evaluation of patients after conservative treatment typically involves assessment of mandibular range
of motion,occlusal stability,joint function and the presence of pain or muscular tenderness.Early physiotherapy
and functional rehabilitation play a crucial role in minimizing long-term complications.Several studies emphasize
that timely initiation of mandibular exercises significantly improves functional recovery and reduces the risk of
persistent disfunction.

Despite the potential for certain functional disturbances,conservative treatment remains an effective option for
appropriately selected mandibular fractures.Carefull case selection,regular follow-up,and adequate rehabilitation
protocols are essential for achieving optimal functional outcomes.Understanding the nature and prevalence of
these disorders contributes to improved treatment planning and better long-term patient quality of life.

Key words: Fractures, T.M.J., collum mandibulae, treatment, healing, consequences, intermaxilar fixation,
ankylosis, microgenia, laterogenia,

INTRODUCTION fracture healing. This means, conducting a systematic
and scientific examination of the causes, conditions for
conservative treatment, vision, X-ray aspects of healing,
and especially the functional results and consequences

after the treatment is completed.

The question of the consequences that occur after the
conservative treatment of fractures of the lower jaw,is the
subject of a large number of conflicting opinions in the
professional literature and among maxillofacial surgeons.

Therefore, there is a need for a wider evaluation of the
results of conservative treatment of a large randomized
series of fractures, which would include all aspects of

The results were tabulated in relation to age and sex, cause
of the injury, associated injuries, occlusal relationships,
appearance of the fracture, position of the fragments, or

17 | Medical Journal - MEDICUS

AN



I Original scientific paper

combinations of the above parameters.

Thus,the obtained groups - tabulated in relation to the
relevant parameters that are of interest for proving the
set goals (hypothesis) were analyzed with appropriate
standard statistical methods.

The statistical significance of the distribution of variables
and the statistical significance observed associations
were assessed using : proportions, ratios, rates, Student’s
t-test for large dependent and independent samples and
non-parametric tests: , Kolmogorov - Smirnov test, and
Friedman-ANOVA.

The findings indicated that the most frequent
consequences of fractures in our study sample were:

-pain,which we did not find that is associated with the
type, or the hight of the fracture,or the way of healing.

-difficulyt in opening of the lower jaw, observed in 28%
of the examined patients ,which in most cases did not
represent a major limitation for nutrition or the patient’s
daily activities.

-oclusal disorders are rare,often at wrong treated
patients , or untreated, especialy when there is no T.0.S.
(Terminal Oclusal Support) because of any reason.

-Ankylosis in TMJ was not found in our material,as well
as disturbance in mandibular growth and development.

With evaluation of all described consequences of
fractures of the neck of the lower jaw,after decesive
conservative treatment,we are on opinion that there are
currently no indications for routine surgical treatment in
this type of fractures.

OBJECTIVES

Through this study,we aimed to define the following
objectives:

- To determine the presence or occurrence of the
consequences of the defect after the conservative
treatment is completed, that is, to determine the
presence of:

a).-pain in the condylar region

b).-appereance of difficualties in opening of the lower jaw
c).-changes in the functional movements of T.M.J

in relation to:

a) height of the fracture
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b) type of fracture
V) patients age

- Based on the situation and the severity of the
consequences, determine the indications for the need for
surgical treatment.

MATERIAL AND METHOD

The study was conducted on a randomized series of all
subjects who were patients at the Clinic for Maxillofacial
Surgery in the period from 01.01.2017 to 31.12.2025. The
subjects were processed in two groups, of which the first
group was aretrospective study, and the second group was
a prospective study. The retrospective group consisted of
patients for whom we had radiographs on admission in
the period from 01.01.2017 to 31.12.2020, from which it
was possible to conclude about the type of fracture, and
its height and in some cases to make the appropriate
measurements. From this group, 60 patients responded
to the call, so only they were taken into consideration
in the functional examinations, and examinations of the
type of healing as the final result. The prospective group
consisted of 76 patients who were treated in the period
from 01.01.2021 to 31.12.2025, examined according to the
specified methodology.

All subjects underwent examinations at the time of
admission to treatment, when the IMF was removed, and
at one, three, and six months after the removal of the
intermaxillary fixation.

(Clinical examinations: - anamnestic data and patient
status at admission, with a questionnaire on the patient’s
status important for further treatment and prognosis.

Radiological examinations were performed on all
patients at the Clinic for Maxillofacial Surgery,and the
X-ray Institute at the Clinical Center in Skopje, as follows:
- orthopantomogram, CBCT scan, 3D if necessary, TM]
tomograms (if necessary), submentovertical projection
(if necessary. Orthopantomograms were measured
according to the method proposed by Worsae, 1994,

The resulting groups - tabulated in relation to the
relevant parameters that are of interest for proving
the set goals (hypotheses) were tested with appropriate
standard statistical methods.

The statistical significance of the distribution of
the distributions and the statistical significance of
the existence of significance were examined with:
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proportions, ratios, rates, Student’s t-test for large
dependent and independent samples and non-parametric
tests: x2 - test, Kolmogorov - Smirnov test, and Friedman-
ANOVA,

SAMPLE

The gender and age of the patients showed a distribution
that we also encountered in the findings from the
literature and are presented in Chart. 1.

DISTRIBTION IN SEX AND AGE
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It is noticeable that the majority of patients are young
and middle-aged men, which is directly due to the most
common cause of injury. The percentages are generally in
line with the cited literature.

The causes of injury are presented in Chart 2.
CAUSES OF INJURY
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Chart 2

The most common cause of injury is physical abuse,
which is most often practiced by males in adolescence
and adulthood. Traffic accidents take second place as
a cause of injury. In childhood and among the female
population, falls from a height are still the most common
cause of injuries of this type.

The injuries were most often solitary injuries to the neck
of the mandible, and less often associated with other
injuries to the mandible, face and neck or accompanied
by polytrauma. The results are given in Chart 3.
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Chart 3

The nature of the injuries is a very important factor in
determining the course of therapy. Polytraumatized
patients, as well as patients who have other more
extensive injuries to the bones of the facial skeleton are
complicated to resolve, and according to several authors,
they represent an indication for surgical treatment of the
fracture of the neck of the lower jaw. The relationship of
the neck fracture with other fractures of the lower jaw
is presented as complementary, i.e. each fracture of the
lower jaw, associated with a fracture of the neck of the
lower jaw is in itself an indication for surgical treatment.

Occlusal conditions are data that are needed in the studies
to determine the possibility of good occlusal support of
conservative treatment. (chart 4). Patients who had less
than 4 pairs of teeth in occlusion, without any molars,
were classified as having no occlusal conditions, and we
considered the occlusion to be “stable” when we had at
least six pairs of molars or premolars in occlusion with
more than eight pairs of teeth in occlusion.

Occlusal conditions are the crucial moment that guides us
in determining the possibility of conservative treatment
of fractures. Good occlusal conditions with more than
eight pairs of teeth and an adequate number of molars
are the guiding moment in deciding how to approach the
treatment of fractures of the neck of the lower jaw. The
absence of enough teeth and the inability to establish a
correct occlusion that would correspond to the occlusion
that the patient had before the injury are factors that
predispose to poor results after the completed treatment.
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Chart 4

RESULTS
FUNCTIONAL MOVEMENTS

Opening, lateral movement, protrusion and retrusion,
are called “functional mandibular movement”. They
are basically related to the movements of the capitulum
mandibulae in TMJ, that is, to the “functional joint
movements”. The physiology of TMJ and the conditions
that must be satisfied for smooth and proper development
of functional joint movements are generally known.
Their violation causes the impossibility of performing
the correct rotations and propulsive movements of
the capitulum mandibulae in TMJ, and as a result, a
reduction of the functional mandibular movements
occurs. Fractures of the neck of the lower jaw are
basically bone-joint injuries that have the greatest
consequences on strictures in the TMJ. Therefore, we can
say that the functional mandibular movements are the
best test for the functional ability of the TMJ, and thus it
is the basic factor in relation to which we will evaluate
the consequences of the neck of the lower jaw.

RESTRICTIVE OPENING

The limited opening of the mouth is apostrophized by
several authors as the most common consequence of the
narrowing of the neck of the lower jaw.

The degree of opening has not been precisely defined
in any effort, but everyone agrees that the opening is
within the limits of 37-55 m.m. interincisal distance,
depending on gender and age, is an acceptable level for
which we can say that the patient has no restriction on
opening. In our material, the largest part of the patients
were subjectively satisfied with the possibility of opening
under 37 mm., however, we do not consider these results
to be objectively unsatisfactory.
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The survey was conducted on a series of 129 respondents.
Children were excluded from the examinations, due to
a small interincisal distance that is variable next to it,
adults without two incisors, and children who remained
unprosthetic during the entire follow-up period.

From initial, 5-10 mm. the interincisal distance after the
removal of the IMF led to a rapid increase in the degree
of opening to normal limits.

OPENING
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Chart 5

It can be seen from the graph that the fastest growth of
the interincisal distance is up to the third month after
the removal of the splints, and after the sixth month
the finding can be taken as permanent, that is, it can
be considered that the convalescent period is over. The
largest number of authors who have reviewed the topics
in their works agree with these findings. (Amaratunga
NA, 1987, (1); Bell at al. 1983, (2); Thiele RB, Marcoot RM
1985 (3); Silvennoinen U.et al. 1994, (4))

We have already examined the phenomenon of limiting
the opening in relation to the height of the hatch. The
results were processed with the Student’s t-test between
all parameters and are presented in table 1.

TABLE 1 I SV sD
INTER. CAPSUL 4 421 8.5
NECK 18 41.8 7.9
SUB HIGH 4 434 7.3
SUBLOW 38 42 1 77
UNDINCISURA 28 419 8.1
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The degree of opening of the lower jaw did not show a
statistically significant relationship in relation to the
height of the fracture. Site values show values for p> 0.05.

The results for the dependence of the degree of opening of
the lower jaw, from the type of the fracture are presented
in table 2.

TABLE 2

N sv | sD
NO DISLOCAT, 22 | 445 85 |
ANGULATION 10 | 438 7.9
DISLOCATION 81 14321 9.2
LUXATION 16 | 412 94

Statistical tests were performed with comparative t-tests.

In this case too, the degree of opening of the lower jaw did
not show a statistically significant relationship in relation
to the type of the fracture. All values were in diapason :
p > 0.05; t<1.96.

In our results, we did not find that the limitation of the
opening is causally related neither to the height, not to
the type of the fracture . On the other hand, realistically,
we found that dislocation and luxation fractures more
often cause restriction of opening than other types
of fractures, but we cannot say with certainty that the
type of fracture completely determines the restriction of
opening.

On the other hand, the fact that combined injuries to the
facial skeleton and polytraumatized patients generally
have more severe injuries, both in the joint segment and
in the surrounding soft tissues, should not be overlooked,
which would mean that there is a higher posibility of
having more severe consequences. (Avrahami et al. 1993,
(5); Dahlstrom L, Lindahl L, 1989, (6); Newman L. 1998, (7))

In order to clearly prove this hypothesis, the influence
of these factors should be excluded, that is, a long-term
IMF should be applied to isolated and easy fractures
of the neck of the lower jaw, which in principle goes
against medical ethics. Such experiments were made in
the experimental life, (chapter IL.E.), and the conclusion
goes in support of the thesis that the limitation of the
movements in the TMJ is due to the prolonged IMF, but
this in itself will not lead to irreversible changes in the
functional elements for limiting the opening, but it is
only a factor that these changes are supplemented.

Original scientific paper I

LATERAL MOVEMENTS

The lateral movements of the mandible, protrusion and
retrusion, which we call “functional movements”, are in
addition to opening, the basis of the functioning of the
lower jaw and TMJ, and are one of the basic indicators
for assessing the consequences of a violation of their
function as a result of the shortening of the neck of the
lower jaw.

Under normal conditions, the mandible moves laterally up
to 12 mm., which mostly depends on the sex, constitution,
and age of the patient. In our material, we examined
the lateral movements in relation to the individual
elements of the neck of the lower jaw. Due to the extreme
differences in the various groups of patients, very small
obtained values and huge standard deviation, the results
are presented with the frequency of the patients, where
the lateral movements towards the healthy side are
presented as: free, restrictive, or impossible. Movenents
are defined as “free” if it is larger than the size of the first
upper incisor, “restrictive” if it is larger than half of its
size and impossible if it is smaller than half of the first
upper incisor.

Examining the sizes of the lateral movements in relation
to the height of the fracture were performed on a group
of 140 patients with unilateral injuries, and a group of 16
patients with bilateral injuries and are presented in chart
6.

CHART 6 LATERAL MOVEMENTS-HIGHT
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The test was made with the Kolmogorov-Smirnov test for
two primers. Relations are tested between the free and
restrictive movements (pl) and the free and impossible
movements (p2) in relation to the height of the fracture.

In both cases, there is a statistically significant difference
between the height of the fracture and the possibility of
lateral movement. (pl= 0.036; p2=0.036) It is seen that
injuries to the neck at the level of the attachment can be
considered as potentially increasing the risk of restriction
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in mandibular physiological movements. Cases with a
double violation did not show a deviation from this rule,
so we do not present them in a separate table.

The results for the possibility of lateral movements in
relation to the type of the fracture are presented in chart
7

Statistical processing is performed with the Kolmogorov-
Smirnov test for two examples of limited and impossible
lateral movements. (p1,p2)

LATERAL MOVEMENT-TYPE

100% ~

80%

INTERCAPS NO DISLOCATION ~ ANGULATION DISLOCATION LUXATION

Chart 7

We did not find a statistically significant relationship
between the appearance of the squint and the reduction
of lateral movements (p1=0.699), while the relationship
between the appearance of the squint and the inability
to perform lateral movements is statistically significant.
(p2=0.036) This means that the largest number of cases
in which lateral movements are restrictive or impossible
belong to the groups of dislocating and luxating injuries,
while non-dislocating injuries and angulations generally
show free joint movements. For their part, these two
variables are interdependent and individually depend
on the way of healing of the fractures of the neck of the
lower jaw.

3). In order to separate these relationships, we asked for
a correlation between the restriction in physiological
movements in relation to the way the fracture heals.
The results were processed with the same statistical
procedure and are presented in chart 8.
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LATERAL MOVEMENTS-HEALING

STRAIGHT BONE
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Chart 8

The results did not show the statistical significance of
the finding of reduced lateral movements in relation to
the way of fracture healing. (p=0.21) On the other hand,
there is statistical significance of the finding for the
impossibility of lateral movement and the way of healing.
(p=0.036) Such joints that heal as neoarthrosis or as
partial remodeling show in large part the impossibility of
lateral movements, which is rare in joints that heal with
bone fusion or complete remodeling.

This ratio is very interesting in light of the findings for the
limitation of the opening, where we found a reduction in
the size of the opening depending on the type of healing.
This by itself imposes an answer that even in cases
where the opening is not marked, there is a possibility of
restriction of physiological movements.

L

Picturel
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PROTRUSIVE MOVEMENTS

The protrusive movements were examined as a function
of the lateral movements, that is, as part of the
assessment of the functional ability of the TM]J. For them,
we found that they can be free with protrusion over 6
mm., or reduced to a lesser degree and lateralization of
the interincisive line in the direction of the affected joint.

The findings for reduced and lateralized protrusive
movements completely coincide with the findings for
the inability to perform lateral movements in the same
patient, which completely proves the functional inability
of the affected joint to perform propulsive movements.
(picture 1/B)

Only two cases with bilateral complete restriction of
lateral movement showed complete impossibility for
protrusive movements. In all other cases, the protrusive
movements were preserved to a certain extent, so that the
degree of lateralization and protrusion was in a different
ratio and almost always individual.

DEVIATIVE OPENING

Patients who show restriction in the free movements of
the mandible on the healthyside also show a characteristic
picture of the deviation of the mandible on the side of the
fracture at some stage of opening. This deviation of our
material has been found in the order of sizes from 0 to 10
mm. This condition is another element that follows the
functional disability of the affected joint.

The phase of the appearance of the deviation during
the opening corresponds to the degree of restriction of
the propulsive movements in the TM]. The greater the
restriction of the propulsive movements, the greater the
restriction of the lateral movements and the earlier the
deviation of the mandible occurs in the act of opening.
(pic. 2)

Lateralization during opening is often mentioned as a
consequence of the neck of the lower jaw in the literature.
Silevennionen et al., 1994, (4) the lack of occlusive stability
on the fractured side and the strong dislocations of the
capitulum are seen as the reason for their occurrence of
the impossibility of lateral movement on the fractured
side or deviation during opening. Feifel H et al, 1996,
(8) found a 16.4% reduction in condylar length on the
operated side, measured by lateral movement.
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voluntary contraction of the musculature se izedna-~i.
I find Talwar RM, Ellis 3rd 1998, (9) says that after 8-10
months the difference in muscle action is lost, that is, we
did not find a statistically significant correlation in the
results of the patients in relation to the control group.
Istite naodi gi opi{uvaat i Trockmorthon GS, 1999, (10);
Stoll P et al., 1996, (11); Bell WH et al., 1983, (12) and other
authors.

A large number of patients who showed a picture of
neoarthrosis or partial remodeling showed a normal
opening of the lower jaw. However, we found that
in a large part of these patients, the impossibility of
performing lateral movements, protrusion and deviation
during opening is observed. This means that in this case
there is an impossibility to perform free translational
movements in addition to the existence of free rotational
movements. (pic. 3)
B i "

'

In our study, and also in the most cited authors, the
impossibility of performing free translational movements
was compensated by excessive rotational movements in
the affected joint. Thus, in these patients, the function
was apparently not disturbed, there is no lateralization
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during the opening, but when performing the functional
tests, it gives positive results.

In our material, we found that in combined injuries
there is a significantly greater number of functional
disorders than in isolated ones. This, of course, comes in
addition to the extent of the injury with a large number
of hematomas and the possibility of fibrosis of the
surrounding extra-articular structures, and the need for
prolonged IMF during their treatment.

DISCUSSION

Fractures of the mandibular condyle represent a
significant proportion of mandibular fractures and are
often associated with functional disorders of the TMJ.
The choice of therapeutic approach, especially between
conservative and surgical approaches, remains a topic
of numerous scientific discussions. Modern research
indicates that non-operative, i.e. conservative treatment
can provide satisfactory functional results in patients
with minimal or partial dislocations of the fractured
fragments and ensure stable occlusion (13).

The results of several studies have shown that after
conservative treatment, certain functional disorders
may occur, such as limited mouth opening, deviation
during opening, impaired masticatory function and pain
in the TMJ. These changes occur as a result of adaptive
processes in the temporomandibular joint and in the
masticatory system (17).

In most cases, however, a significant capacity for
remodeling of the condylar process is observed. This
process allows for the gradual establishment of functional
adaptation of the joint and improvement of masticatory
function over time (18). According to some authors, such
modeling is especially pronounced in younger patients,
in whom there is a greater potential for bone tissue
regeneration.

On the other hand, bilateral fractures of the condylar
process may result in more pronounced disorders of the
masticatory system. Studies show that these fractures can
lead to changes in masticatory patterns and asymmetry
of the masticatory muscles (19).

Some authors point out that in patients with enormous
dislocation of the fragments, conservative treatment can
result in long-term functional impairment (13).

Despite possible complications, conservative treatment
remains an important therapeutic option, especially in
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patients with minor dislocation of the fragments and
stable occlusion. Appropriate functional rehabilitation,
physiotherapy and regular patient monitoring play a
significant role in achieving optimal functional results.

CONCLUSION

Opening the lower jaw by 30-40 mm. interincisal distance
was found in 22% of the respondents, which was not an
obstacle for functional activities. Extreme limitation of
opening under 30 mm. after conservative treatment we
didn’t find. Predictive moments for the occurrence of
limited opening are:

-type od fracture: -luxation and dislocated fractures
-combined injuries of maxillofacial region
-duration of immobilisation-longer immobilisation
-patients age-not seen in younger patients

Functional joint movements are limited in 36% of patients
as a result of articular and extra-articular fibrotic
changes.

Predictive moments for their occurrence are:
-luxation and dislocation problems,

- healing of cartilage with neoarthrosis or partial
remodeling,

- associated injuries, especially on the mandible,

REFERENCESS

1. Amaratunga NA.Mouth opening after release of max-
illomandibular fixation in fracture patients.Journal of
Oral and Maxillofacial Surgery.1987;35:383-385

2. Bell WH, Goynea W, Finn RA.Muscular rehabilitation
after orthognathic surgeryOral Surgery Oral Medicine
Oral Pathology.1983;56:229-231

3. Thiele RB, Marcotte RM. Functional therapy for condy-

lar fractures in adults.Journal of Oral and Maxillofacial
Surgery.1985:43:226-229.

4.  Silvennoinen U, lizuka T, Oikarinen K, Lindqvist C.
Analysis of possible factors leading to problems after
non-surgical treatment of condylar fractures.Journal of
Oral and Maxillofacial Surgery.1994;52:793-799

5. Avrahami EFrishman E, Weiss-Perez A, Horowitz
I. Computed tomography of healing condylar frac-
tures with some clinical correlations. Clinical Radiol-
0gy.1993;47(4):269-273.



10.

11.

12.

13.

14.

15.

16.

17

ANy

Dahlstrom L, Lindahl L. Fifteen years follow -up on con-
dylar fractures. International Journal of Oral and Maxil-
lofacial Surgery.1989;18:18-23

Newman L. A clinical evaluation of the long-therm out-
comes of patients treated for bilateral fracture of the
mandibular condyles. British Journal of Oral and Maxil-
lofacial Surgery. 1998;36(3):176-179.

Feifel H, Riise G, Oheys A, Baver W, Reineke T. Conserv-
ative versus surgical therapy of unilateral fractures of
the collum mandibulae: anatomic and functional result
with special reference to computer-assisted 3-dimen-

sional analysis. Fortschritte der Kiefer-und Gesicht Chi-
rurgie. 1996;41:124-127

Talwar RM, Ellis E 3rd. Changes in masticatory pat-
terns after bilateral fracture of the mandibular condy-
lar process. Journal of Oral and Maxillofacial Surgery.
1998;56(4):430-439

Throckmorton GS, Talwar RM, Ellis E 3rd . Changes in
masticatory patterns after bilateral fracture of the
mandibular condylar process. Journal of Oral and Maxil-
lofacial Surgery. 1999;57(5):500-508

Stoll P, Wacher R, Schlotthauer U, Turp J. Late results
after 15 years and longer after mandibular condyle frac-

tures. Fortschritte der Kiefer und Gesicht Chirurgie.
1996;41:127-130

Bell WH, Gonyea W, Finn RA. Muscular rehabilitation
after orthognathic surgery. Oral Surgery Oral Medicine
Oral Pathology. 1983;56:229-231

Alyahya A, Bin Ahmed A, Nusair Y, Ababtain R, Alhus-
sain A, Alshafie A. Mandibular condylar fracture:a sys-
tematic review of systematic reviews and a proposed

algorithm for management.British Journal of Oral and
Maxillofacial Surgery. 2020;58(6):625-631

Bottini GB, Roccia F, Sobrero F. Management of pedi-
atric mandibular condyle fractures:a literature review.
Journal of Clinical Medicine. 2024;13(22):6921

Demirdover C, Geyik A. open surgical approach to frac-
tures of the mandibular condyle:surgical technique and
associated complicationsTurkish Journal of Medical
Science. 2024;54(5):1082-1091

Magesty RA, Fernandes IA, Comunian CR, Galvao EL,
Falci SGM. Is extracorporeal fixation in mandibular
condylar fractures a viable option? A systematic review.
BMC Oral Health. 2025;25:1677

Rashid J. Wu S. Naredla P, Breeze J. Outcomes of non-
surgical management of mandibular fractures: a sys-
tematic review and meta-analysis. British journal of

18.

19.

20.

Original scientific paper I

Oral and Maxillofacial Surgery. 2024;62(9):761-768

Petronis Z, Janovskiene A, Rokicki JP, Razukevicius D.
Three-dimensional mandibular condyle remodelling
after orthognathic surgery: a systematic review. Me-
dicina. 2024;60(10):1683

Khandelwal G, Yadav R, Puthukkudiyil ]JS. Manage-
ment of refractured mandibular condyle after open

reduction and internal fixation. BMJ Case Reports.
2024;17(12):261867

Sugrical treatment of pediatric fractures of the man-
dibular condyle: a systematic review of the literature.
British Journal of Oral and Maxillofacial Surgery.
2024;62(2):101-104.

25 | Medical Journal - MEDICUS

AN



L Profesional paper J

IMMUNE MODULATION OF PSA LEVELS IN RELATION TO PROSTATE
VOLUME AFTER TREATMENT OF PROSTATITIS

Ylber Ademi', Majlinda Ademi?

IGeneral Hospital “Ferid Murad”, Department Urology, Gostivar, Republic of North Macedonia

2Faculty of Medical Sciences, Study Program of General Medicine, University of Tetovo, Tetovo, Republic of
North Macedonia

Corresponding author: ylberademi@live.com

Medicus 2026, Vol. 31 (1): 26-30

ABSTRACT

Prostate-specific antigen (PSA) is widely used in the detection and monitoring of prostate diseases; however, PSA
lacks cancer specificity. PSA levels may increase not only in prostate cancer but also in benign conditions such as
prostatitis and benign prostatic hyperplasia. Inflammatory processes may influence PSA release through immune-
mediated mechanisms, which complicates clinical interpretation and decision making prior to prostate biopsy.

The aim of this study was to investigate the relationship between PSA levels and prostate volume in patients with
prostatitis and to evaluate PSA changes after antibiotic therapy.

A retrospective observational analysis included 25 adult men who underwent prostate biopsy because of elevated
PSA levels or abnormal digital rectal examination. Patients were categorized according to biopsy findings into
chronic prostatitis or prostate cancer. Serum PSA and prostate volume were measured at baseline, after antibiotic
therapy, and at follow-up. Statistical analysis included Pearson correlation, Mann-Whitney testing, and evaluation
of PSA dynamics over time.

A significant decline in PSA levels was observed after antibiotic therapy in men with chronic prostatitis, whereas
prostate volume remained relatively stable. A strong correlation between prostate volume and PSA was present
before treatment and weakened after therapy. In contrast, patients diagnosed with prostate cancer demonstrated
persistent PSA elevation without meaningful correlation with prostate volume.

These findings suggest that inflammatory immune activity significantly influences PSA behavior. Immune
modulation following treatment of prostatitis may reduce PSA levels without major changes in prostate volume.
Recognition of this effect is important to improve interpretation of PSA dynamics and reduce unnecessary prostate
biopsies.

Keywords: PSA, prostatitis, prostate volume, immune modulation, prostate cancer

INTRODUCTION however, PSA lacks cancer specificity. Several benign
conditions including benign prostatic hyperplasia,

Serum prostate-specific antigen (PSA) is widely used for ) ) ) !
urinary retention, recent 1nstrumentation, and

early detection and risk stratification of prostate cancer;
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particularly prostatic inflammation and infection may
lead to PSA elevation and create significant diagnostic
uncertainty. Stopiglia et al. demonstrated that prostatic
inflammation represents an important cause of PSA
variability and may lead to false-positive PSA elevation in
the absence of malignancy [1]. Similarly, Sfoungaristos et
al. reported that inflammatory conditions of the prostate
substantially reduce the positive predictive value of PSA
in prostate cancer detection [2]. Based on these findings,
repeat PSA testing and additional risk stratification tools
are recommended before prostate hiopsy when PSA
levels are mildly or moderately elevated, as discussed by
Karazanashvili and Managadze [3].

From an immunological perspective, prostatitis
representsaspectrumof inflammatory conditionsranging
from acute symptomatic infection to asymptomatic
histological inflammation. Cai et al. described that
immune cell infiltration, pro-inflammatory cytokine
signaling, epithelial barrier disruption, and stromal
remodeling increase epithelial permeability and facilitate
PSA leakage into the systemic circulation [4]. Del Giudice
et al. further demonstrated that immune-mediated tissue
damage rather than bacterial presence alone may be a
major driver of PSA variability in inflammatory prostate
disease [5].

Clinical studies have shown that antibiotic therapy may
reduce inflammatory activity and lead to a decrease in
PSA levels in patients with prostatitis. Lee et al. reported
significant PSA decline following antibiotic treatment in
men with inflammatory prostate conditions [6]. Similar
findings were described by Magri et al., who demonstrated
that reduction of inflammatory burden may modify PSA
behavior during follow-up [7]. However, persistent PSA
elevation may occur when chronic immune activation
remains unresolved or when an underlying malignancy
is present, as emphasized by Magri et al. and Nickel et al.
(8,9].

Prostate volume (PV) represents another important
determinant of PSA levels. Larger prostates generally
produce higher PSA values due to increased glandular
tissue mass. Cai et al. demonstrated that the relationship
between prostate volume and PSA in inflammatory
prostate disease is strongly influenced by inflammatory
burden rather than gland size alone [10]. More recently,
Nickel et al. confirmed that immune-mediated
inflammation modifies the PV-PSA association and
may limit the reliability of PSA-based diagnostic
thresholds [11]. Chronic inflammation of the prostate
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has been increasingly recognized as an important factor
influencing PSA levels and prostate tissue remodeling
through immune-mediated mechanisms. Inflammatory
cell infiltration and cytokine signaling pathways may
contribute to PSA elevation even in the absence of
malignancy [13]. In addition, inflammatory mediators
such as interleukins and tumor necrosis factor have
been shown to influence prostate growth and immune
responses within prostatic tissue [14].

The aim of this study was to quantify the relationship
between prostate volume and PSA levels across serial
measurements obtained before and after antibiotic
therapy in men with prostatitis. Additionally, we aimed
to compare these patterns between patients with biopsy-
proven chronic prostatitis and those diagnosed with
prostate cancer in order to better understand the role of
inflammatory immune modulation in PSA dynamics.

MATERIALS AND METHODS
Study design and patients:

This original retrospective observational study was
conducted at the Department of Urology, General
Hospital “Ferid Murad”, Gostivar, Republic of North
Macedonia. The study included 25 adult men treated
for clinical prostatitis. Serial laboratory and imaging
measurements were extracted from clinical records.
The dataset included age, prostate volume (PV), total PSA
(tPSA), free PSA (fPSA), and the percent free-to-total PSA
ratio.

Antibiotic regimen and follow-up:

Patients received levofloxacin 500 mg once daily for 28
days. Treatment then continued with trimethoprim-
sulfamethoxazole 480 mg twice daily for 10 days. PV and
PSA were recorded at three timepoints: baseline (pre-
antibiotics), after levofloxacin therapy, and at follow-up.
All patients underwent prostate biopsy one year after
treatment initiation. Biopsy results were categorized as
chronic prostatitis or prostate cancer.

Outcomes:

The primary outcome was the strength of association
between PV and tPSA at each timepoint. Secondary
outcomes included differences in PSA metrics between
biopsy outcome groups.

Statistical analysis:

Continuous variables are summarized as mean + standard
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deviation. Pearson correlation coefficients were used to
assess the PV-tPSA association. Group comparisons were
performed using the Mann-Whitney U test. A two-sided
p value < 0.05 was considered statistically significant.
Analyses were performed in Python.

Ethics and data confidentiality:

Patient data were obtained retrospectively from
hospital medical records at the Department of Urology,
General Hospital “Ferid Murad”, Gostivar. All data were
anonymized prior to analysis and handled in accordance
with institutional ethical standards and the principles of
the Declaration of Helsinki.

RESULTS
Baseline characteristics:

Mean age was 63.9 + 5.4 years. Fourteen men had biopsy-
proven chronic prostatitis and eleven were diagnosed
with prostate cancer.

Trends in PSA and prostate volume:

Mean tPSA decreased from 11.28 + 8.96 ng/mL at baseline
to 9.59 + 6.28 ng/mL after levofloxacin therapy and
further to 6.96 + 714 ng/mL at follow-up. Mean prostate
volume demonstrated only minimal changes across the
observation period.

PV-tPSA correlations:

In the full cohort, PV correlated with tPSA at baseline (r =
0.579, p = 0.002) and after levofloxacin therapy (r = 0.494, p
=0.012), but not at follow-up (r = 0.078, p = 0.710).

In subgroup analysis, men with chronic prostatitis
demonstrated strong PV-tPSA coupling at baseline (r =
0.682, p = 0.007) and after levofloxacin therapy (r = 0.806,
p <0.001). In contrast, no meaningful PV-tPSA correlation
was observed in men later diagnosed with prostate cancer
at any timepoint.

Biopsy outcome differences:

After levofloxacin therapy, the cancer group had higher
tPSA (11.59 + 5.64 vs 8.01 + 6.50 ng/mL, p = 0.043) and a
lower percent free PSA ratio (1765 + 6.08% vs 27.27 +
11.99%, p = 0.037). At follow-up, these differences were
more pronounced.

Table 1 presents the characteristics, serial PSA and
prostate volume metrics.
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Table 1. Patient characteristics and serial PSA and
prostate volume metrics.

Age (vears) 63.88 £ 5.36 64.29 + 6.11 63.36 + 4.46

Prostate
volume
baseline (g)
tPSA baseline
(ng/mL)

f/t PSA
baseline (%)
Prostate

volume after
levofloxacin (g)

tPSA after
levofloxacin
(ng/ml)

58.16 + 8.98 60.43 £ 10.75 55.27+5.20

11.28 £ 8.96 1110 £11.25 1152 £5.29

21.88 + 8.63 23.80 +9.74 19.44 = 6.62

5780 + 8.92 59.79 = 10.84 55.27 £ 5.06

9.59+6.28 8.01+6.50 11.59 £ 5.64

f/t PSA after

levofloxacin (%) 2304 +1082

2727 +11.99 17.65 £ 6.08

Prostate
volume follow-

up (g)

5704 +9.34 58.36 + 11.51 55.36 = 5.64

tPSA follow-up
(ng/mL)

f/t PSA follow-
up (%)

6.96 714 326 +4.72 11.67 £ 7.05

35.00 £19.85 44.44 + 1764 22.98 +16.06

Pearson correlations between prostate volume and total
PSA are shown on the Table 2, while Table 3 presents PSA
metrics by biopsy outcomes, p values from Mann Whitney
U test.

The association between prostate enlargement and
inflammatory activity has been documented in recent
studies showing that immune cell infiltration and
chronic inflammation contribute to prostatic tissue
remodeling and progression of benign prostatic
hyperplasia [15]. Furthermore, reduction of inflammation
after antimicrobial therapy may result in changes in PSA
levels reflecting the resolution of inflammatory immune
responses in prostatic tissue [16].

Table 2. Pearson correlations between prostate volume
and total PSA.

Baseline 0.579 (p=0.002) | 0.682 (p=0.007) | 0.216 (p=0.524)
After _ _ -

levofloxacin 0.494 (p=0.012) | 0.806 (p=0.001) | 0.092 (p=0.787)
Follow-up 0.078 (p=0.710) | 0.350 (p=0.219) | 0.083 (p=0.809)
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Table 3. PSA metrics by biopsy outcome, p values from
Mann Whitney U test.

TPSA 2 (ng/mlL) | 801+ 6.50 1159 + 5.64 0.043
FPSA/TPSAZ 1 27974 11,99 1765 + 6.08 0.037
Ratio (%)
TPSA 4 (ng/ml) | 3.26 =472 1167 £ 705 0.001
FPSA/TPSA4 1 yyag=1760 | 22981606 | 0008
Ratio (%)

Figure 1 presents Baseline relationship between prostate
volume and total PSA, stratified by biopsy outcome.

Baseline (pre-antibiotics)

@ Chronic prostatitis [ ]
M Prostate cancer

40 A

Total PSA (ng/mL)

40 50 60 70
Prostate volume (g)

Figure 1. Baseline relationship between prostate volume
and total PSA, stratified by biopsy outcome.

Figure 2 shows the relationship between prostate volume
and total PSA after levofloxacin therapy, stratified by
biopsy outcome, while Figure 3 presents the relationship
between prostate volume and total PSA at follow up after
antibiotic treatment, stratified by biopsy outcome.

After levofloxacin 28 days
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B Prostate cancer o

Total PSA (ng/mL)
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Prostate volume (g)

Figure 2. Relationship between prostate volume and
total PSA after levofloxacin therapy, stratified by biopsy
outcome.
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Figure 3. Relationship between prostate volume and total
PSA at follow up after antibiotic treatment, stratified by
biopsy outcome.

DISCUSSION

The present study demonstrates that the relationship
between prostate volume and PSA levels in men treated
for prostatitis is strongly influenced by inflammatory
immune activity and is modifiable following antibiotic
therapy. Similar findings were reported by Stopiglia et al.,
who showed that PSA elevation in prostatitis frequently
reflects inflammatory permeability changes rather than
malignant PSA production [1].

The immunological basis of this phenomenon has
been described by Cai et al. and Del Giudice et al.,
who demonstrated that cytokine-mediated epithelial
disruption and immune-cell infiltration promote PSA
leakage into the circulation independently of prostate
size [4,5]. In this context, antibiotic therapy may act
not only as an antimicrobial intervention but also as a
modulator of immune-driven inflammation.

(linical studies by Lee et al. and Magri et al. reported PSA
reduction following antibiotic therapy, supporting the
concept that inflammation control alters PSA dynamics
[6,7]. However, persistent PSA elevation despite therapy
may occur when chronic immune activation remains
unresolved, as emphasized by Magri et al. and Nickel et
al.[8,9].

An important finding of the present study is the
divergence in PV-PSA behavior between biopsy-proven
chronic prostatitis and prostate cancer. Gandaglia et al.
demonstrated that PSA expression in prostate cancer is
primarily driven by tumor biology rather than glandular
volume or inflammatory burden [12]. Similarly, Nickel et
al. highlighted that absence of inflammation-related PSA
modulation may represent a distinguishing feature of
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malignant disease [11].

The clinical implications of these findings are important.
Monitoring PSA changes over time and evaluating
inflammatory context may improve diagnostic accuracy
and reduce unnecessary biopsies, as suggested by
Karazanashvili and Managadze as well as Sfoungaristos
etal.[2,3].

Taken together, these findings support the interpretation
of PSA as a dynamic biomarker influenced by immune-
mediated inflammation rather than a purely cancer-
specific marker

CONCLUSION

In men treated for prostatitis, prostate volume and PSA
demonstrate an inflammation-linked relationship that is
strongest before treatment and weakens as inflammatory
burden decreases. Persistent PSA elevation together with
loss of PV-PSA correlation and a lower free-to-total PSA
ratio characterized men later diagnosed with prostate
cancer. These findings support repeat PSA assessment
and interpretation within an inflammatory clinical
context prior to prostate biopsy decisions. Recognition of
inflammation-driven PSA variability may improve clinical
decision making and help avoid unnecessary prostate
biopsies in patients with suspected prostatitis.
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AND HISTOLOGICAL INSIGHTS FROM A RETROSPECTIVE STUDY

Gabriela Kopacheva Barsova, Igor Kamshikoski, Ana Pejkoska, Nikola Nikolovski

ENT University Hospital, Clinical Center: “Ss Mother Theresa”, Skopje, N. Macedonia

Medicus 2026, Vol. 31 (1): 31-35

ABSTRACT

Purpose: To evaluate and compare the clinical and histopathological characteristics of choanal polyps (CPs) in

pediatric and adult populations.

Methods: A retrospective analysis was conducted on patients who underwent surgical treatment for CPs. Evaluated
parameters included demographics, symptoms, origin and laterality, histopathology, associated sinonasal disease,

allergic rhinitis, and recurrence rates.

Results: The study included 78 patients (22 children, 56 adults). Primary nasal symptoms were comparable between
groups. Oropharyngeal extension was significantly more frequent in children (27% vs. 7%, p<0.01). Angiomatous
histology (18% vs. 5.3%, p<0.05), allergic rhinitis (32% vs. 18%, p<0.05), and ipsilateral CRSsNP (32% vs. 14%, p<0.05)
were also more common in the pediatric group. Recurrence rates did not differ significantly (14% vs. 8%).

Conclusion: Pediatric CPs exhibit distinct features, including more frequent oropharyngeal extension, an
angiomatous subtype, and a correlation with allergic rhinitis and ipsilateral CRSsNP.

Keywords: Choanal polyps; Pediatric; Allergic rhinitis; Chronic rhinosinusitis; Angiomatous polyp

INTRODUCTION

Choanal polyps (CPs) are benign inflammatory lesions
originating from the mucosa of the nasal cavity and
paranasal sinuses, extending into the nasopharynx
through the choana. They most commonly arise from the
maxillary sinus mucosa, in which case they are referred
to as antrochoanal polyps (ACPs) [1,2]. Typically, ACPs
originate from the inner wall of the maxillary antrum
and gradually enlarge, passing through an accessory
ostium or, less frequently, through the natural ostium
into the nasal cavity [1,2].

Although the maxillary sinus represents the most
frequent site of origin, CPs may also arise from other
regions within the sinonasal tract, including the ethmoid
and sphenoid sinuses, nasal septum, and the middle or

inferior turbinate [3]. These lesions are usually unilateral;
however, rare cases of bilateral CPs have been reported in
the literature [4,5].

The etiology and pathogenesis of CPs remain
incompletely understood. Chronic inflammation, atopy,
and impaired lymphatic drainage have been proposed as
contributing factors in their development. CPs account
for approximately 4-6% of all nasal polyps in the general
population, whereas their prevalence is significantly
higher in children, reaching up to 33% [8].

Diagnosis is primarily based on clinical examination,
including anterior rhinoscopy and nasal endoscopy,
complemented by computed tomography (CT) of the
paranasal sinuses, which is essential for determining the
site of origin and extent of the lesion. Surgical excision
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remains the treatment of choice [6].

MATERIALS AND METHODS

The present study aimed to evaluate and compare the
clinical and histopathological characteristics of CPs in
pediatric and adult patients. A review of the existing
literature revealed only a limited number of studies
addressing age-related differences in ACPs [9,10], with
a lack of comprehensive analyses encompassing CPs as
a broader clinical entity. To the best of our knowledge,
this study represents the first report from our country
examining both clinical and histopathological features of
CPs across different age groups.

This retrospective descriptive study included 78 patients
(47 males and 31 females) with a mean age of 38.7 years
(range: 4-67 years), diagnosed with choanal polyps (CPs),
who were treated and followed up at the ENT University
Hospital, University Campus “Ss. Mother Theresa”
between January 2010 and December 2025. The study
was conducted in accordance with the principles of the
Declaration of Helsinki. Approval was obtained from the
Institutional Ethics Committee, and written informed
consent was secured from all adult participants and from
the parents or legal guardians of pediatric patients for
the use of clinical data.

Demographic data, presenting symptoms, and clinical
characteristics of CPs—including laterality, site of origin,
surgical approach, histopathological findings, associated
paranasal sinus disease, presence of allergic rhinitis,
duration of postoperative follow-up, and recurrence
rates—were retrospectively reviewed. Patients were
stratified into two groups: pediatric (<18 years) and adult
(>18 vears).

All patients underwent computed tomography (CT) of the
paranasal sinuses in coronal, axial, and sagittal planes.
Magnetic resonance imaging (MRI) was performed
selectively in cases requiring further differential
diagnosis. Endoscopic sinus surgery (ESS) was the primary
treatment modality in the majority of cases.

In all pediatric patients with antrochoanal polyps (ACPs),
as well as in adult patients in whom the site of origin was
readily accessible, endoscopic middle meatal antrostomy
was performed. In adult patients with polyps originating
from the inferior or anterior wall of the maxillary sinus,
the procedure was extended with an inferior meatal
antrostomy to ensure adequate access.
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In selected adult cases where the maxillary component of
the ACP could not be adequately visualized or completely
removed endoscopically, a combined approach was
employed, consisting of endoscopic middle meatal
antrostomy and a limited external (mini-Caldwell-Luc)
procedure.

The postoperative follow-up period was at least 24 months
for all included patients. Patients lacking adequate follow-
up data, as well as those with recurrent polyps previously
treated at other institutions, were excluded from the
study.

All excised specimens were subjected to histopathological
examination using hematoxylin and eosin staining and
were evaluated by a single experienced pathologist to
ensure consistency. Histological analysis focused on
identifying specific subtypes and associated inflammatory
changes.

Assessment of allergic status was performed in all
patients based on clinical symptoms (nasal obstruction,
rhinorrhea, sneezing, itching, hyposmia), endoscopic
findings (edematous, pale mucosa and inferior turbinate
hypertrophy), and results of skin prick testing and
serological analysis. Skin prick testing was conducted
using a standard panel of 15 inhalant allergens. Histamine
dihydrochloride (1 mg/mL) served as the positive control,
and saline as the negative control. Reactions were
measured on the volar aspect of the forearm after 15
minutes. A test was considered positive when the mean
wheal diameter was equal to or greater than that of the
histamine control. Total serum IgE levels were measured
using an enzyme-linked immunosorbent assay (ELISA),
with values >100 IU/mL considered indicative of atopy.

RESULTS

The demographic and clinical characteristics of patients
with choanal polyps (CPs) are summarized in Table 1. A
total of 78 patients were included, comprising 22 (28%)
pediatric and 56 (72%) adult patients. The pediatric group
included 13 males and 9 females (mean age: 13.7+1.8 years;
range: 4-17), while the adult group included 34 males and
22 females (mean age: 51.8+4.2 years; range: 19-67). The
most common presenting symptoms in both groups were
nasal obstruction, rhinorrhea, snoring, and epistaxis,
with no significant intergroup differences.

All CPs were unilateral. The maxillary sinus was the
predominant site of origin in both groups (17/22 in
children; 50/56 in adults), followed by the anterior
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ethmoid sinus and, less frequently, the middle and inferior
turbinates. Oropharyngeal extension was significantly
more common in pediatric patients compared to adults
(p<0.01). (Photo 1, 2)

Photo 1, 2 (nasal polyp, CT scan)

Endoscopic surgery was performed in all pediatric
patients and in 85% of adults. Middle meatal antrostomy
was the standard approach in all pediatric cases with
antrochoanal polyps (ACPs). In adults, combined middle
and inferior meatal antrostomy was performed in 10
(20%) patients, while 8 (15%) underwent an additional
mini-Caldwell-Luc procedure due to limited endoscopic
access.

Histopathological analysis confirmed CPs in all cases. The
lesions were lined by ciliated pseudostratified respiratory
epithelium with mixed inflammatory stromal infiltrates.
Dilated ductal retention cysts were observed in the
antral component in 54% of pediatric and 67% of adult
patients. Angiomatous CPs were identified in 4 pediatric
and 3 adult patients, demonstrating a significantly higher
prevalence in children (p<0.05) (Photo 3).
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Photo 3. Patohistological findings

The association with allergic rhinitis was significantly
more frequent in children than in adults (p<0.05).
Ipsilateral chronic maxillary rhinosinusitis without nasal
polyps (CRSsNP) was identified in 32% of pediatric and 14%
of adult patients (p<0.05).

The mean postoperative follow-up was 58.8+28.5
months in children and 575+27.8 months in adults.
Recurrence occurred in 3 (14%) pediatric and 5 (8%) adult
patients, without a statistically significant difference.
All recurrences were observed in patients with ACPs.
Notably, in adults, recurrences occurred exclusively
after isolated middle meatal antrostomy, whereas no
recurrences were observed following combined surgical
approaches. No correlation was found between the site
of polyp attachment within the maxillary sinus and
recurrence rates.

DISCUSSION

Choanal  polyps  (CPs)  demonstrate  distinct
histopathological features compared to hilateral
inflammatory nasal polyps. While the latter are typically
characterized by eosinophil-predominant inflammation,
CPs exhibit a mixed inflammatory infiltrate composed
mainly of lymphocytes, plasma cells, macrophages, and
neutrophils(7]. Inline with previousreports, we frequently
observed stromal ductal retention cysts in the antral
component of antrochoanal polyps (ACPs), likely reflecting
glandular alterations during polyp growth. In the present
study, no significant differences were identified in the
prevalence of main nasal symptoms between pediatric
and adult patients. However, oropharyngeal extension
was significantly more common in children, suggesting
either a higher growth potential or delayed diagnosis
in this population, as previously reported [8]. We also
found a higher prevalence of the angiomatous subtype
of CPs in children, consistent with earlier studies [9,10].
This rare variant, characterized by prominent vascular
proliferation, may represent either secondary vascular
changes due to stromal compromise or a distinct entity
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driven by angiogenesis [12-13]. Clinically, its presentation
may mimic vascular tumors, emphasizing the importance
of histopathological evaluation.

The relationship between CPs and allergic rhinitis
remains controversial. In our cohort, allergic rhinitis
and ipsilateral chronic maxillary rhinosinusitis without
nasal polyps (CRSsNP) were significantly more frequent
in pediatric patients. This may reflect the impact
of mucosal edema and ostiomeatal obstruction in
children, predisposing to chronic sinus inflammation.
Our histological findings, showing limited eosinophilia,
support the hypothesis that mechanical obstruction and
impaired drainage, rather than allergy alone, play a key
role in CP pathogenesis, as suggested by previous authors
[14].

Surgical excision remains the treatment of choice;
however, complete removal of the antral component
is essential to prevent recurrence. In our series, all
recurrences occurred in ACPs, with a higher, though
not statistically significant, rate in children. This may be
explained by a more conservative surgical approach in
pediatric patients to preserve facial growth structures.
In contrast, extended endoscopic techniques in adults,
including inferior meatal antrostomy and combined
approaches with mini-Caldwell-Luc, were associated
with no recurrences, supporting previous evidence that
improved access to the maxillary sinus reduces residual
disease and recurrence rates [15, 16]. Nevertheless,
external approaches should be used cautiously in
children due to potential effects on maxillary growth and
dentition [17].

This study has several limitations, including its
retrospective design and relatively small sample size
from a single center. Additionally, incomplete data on
symptom duration, particularly in younger children,
limited further analysis. Future multicenter studies with
larger cohorts are warranted to validate these findings.

CONCLUSION

This study demonstrates distinct clinical and
histopathological features of choanal polyps (CPs) in
children compared to adults. Oropharyngeal extension,
association with allergic rhinitis and ipsilateral chronic
rhinosinusitis, as well as the angiomatous subtype, are
more frequently observed in the pediatric population.
Endoscopic surgery represents a safe and effective
treatment in both age groups; however, middle meatal

Revisté mjekésore - MEDICUS | 34

IS ISP

0000000000000

antrostomy alone may be insufficient for complete
removal of antrochoanal polyps (ACPs) and prevention
of recurrence. In adults, extended approaches—including
inferior meatal antrostomy and, in selected cases,
combined procedures with mini-Caldwell-Luc—may
improve surgical outcomes.

In children, surgical management remains challenging
due to anatomical and developmental considerations,
which may contribute to higher recurrence rates.
Further studies are needed to establish optimal surgical
strategies for pediatric ACPs.
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AIICTPAKT

llepebparnHaTa mapanaunsa yecTo e NMpuapyKeHa co HaMasieH TTaCUBEH OICer Ha ABWKEHe 1 Pa3BOj Ha KOHTPaKTYpH,
0CcObeHO BO IpefiesioT Ha Ta3obeipeHuTe 3r71000BU. PaHara KMHe3uTeparieBTCKa HTepPBEeHIIMja MOyKe J1a UMa 3HaJajHa
yJlora BO IMpEBeHIIUja HA OBUE KOMIUIUKALU.

Llenta Ha UCTpayKyBameTo Oellle fja ce ucnurta euKacHOCTa Ha MPodecruoHaTHa KUHe3UTepareBTCKa Tporesypa
BO 3rojieMyBatbe Ha IMacCUBHUOT OICer Ha JABMKee Ha TazobefipeHaTa hiekcuja Kaj fiela co Lepebpajina rapasiuisa.

Metomu:McTpasKyBarbeTo [PeTCTaByBa IIPOCIIEKTUBHA JIOHITUTYOUHAJIHA MHTEePBEHLMCKA KIMHUUKA —CTyOuja
CIIpoBelleHa Ha IpUMepoK of 15 melia co LepebpasHa napaansa Ha BospacT of 20-24 mecenu. BromexaHWUUKU
Meperba Ha MacMBHUOT oricer Ha npmkere PROM (Passive Range of Motion) Ha articulatio coxofemoralis / flexio, 6ea
M3BPILIEHM Ha MMOYETOKOT U 10 24 Mecely KOHTMHyMpaHa KMHe3uTeparuja. 3a cTaTUCTUUKa aHajirsa bellie KopucreH
HerapaMeTpPUCKH TecT.

Pesynratu: Cpennara BpenHoct Ha PROM nipeqi unTepBeHIjaTa M3HecyBatie 81.83 + 3.72°, noneka 1o 24 mecelu
Teparmja usHecysaire 100.17 + 3.72°. Pasnukara oz 18.34° Gemie craTrctiuky 3HavajHa (Z=3.41; p<0.001). 'onemuHara
Ha ecbeKToT (r=0.88) yKayKyBa Ha MHOT'Y TOJIEM KIMHWUUKHU e(eKT.

3aknydok: [lonrorpajuara W paHa TpodecroHasHa KWHe3UTeparuja 3HadajHoO Tro Tofjo0pyBa TACUBHUOT OTIcer
Ha ABWKeme Ha Tazobenpenara diekcuja Kaj zella co llepeOpasiiHa napajausa U IIpeTcTaByBa BaskeH (akTop BO
rpeBeHIja HA KOHTPAKTYPU U CEKYHIaPHU OPTOIEJICKA KOMIUTUKALIH.

Knyanu 360poBu: 11lepebpasina rnapasnmsa, MOTOpeH pa3Boj, KUHe3UTepariija, aciBeH Oricer Ha [ABUKEIbe.

BOBE]] cpeicTBa  3a  pexabMIMTalMja Ha  OBMe  Jielia.
HecomHeHo, KuHe3WTepamnujaTa Wrpa rojema yjaora BO
pexabunuTalyjata Ha oBue gelia. [lepebpanHara napamisa
ce jaByBa KaKo Pe3y/ITaT Ha Jie3u BO MO30KOT BO paHHTe
(asu op pasBojor Ha moeauHenor.Taa e meduHUpaHa
KaKo HapyllyBame Ha [IBIKEHeTO U IPKeHeTo Ha Tel0TOo
KaKo pe3y/ITaT Ha OLITeTyBare Ipelu3BUKAHO Off OBUE

Bo coBpemeHMOT cBeT, OPOjOT Ha [ielia o IiepedpaHa
mapajquM3a e rojieM, a OBOj Opoj e MPUUMHA 30IITO
MojiepHaTa (pu3MOTepanMja ce pas3BMBa MaKCHMAJTHO,
a BO pasHM KIMHWKM W LEHTPU 3a pexaOwinTanuja
ce KODUCTAaT pA3IMUHA MeTOAM U  TI0COBPEMEHH
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ne3un(1,2]. IlepebpanHaTa mapaausa e KOMIIIEKCeH 30up
Ha KIMHWYKE cocTojor. Bo KmacuuHaTa mpeseHTanuja,
MOTOpHaTa [uchVHKIMja e wucTakHaTa. MoTopHuTe
nUchYHKIME MOKAT Jla ce TI0jaBaT U 3ae[JHO CO MHOTY
HeBPOJIOIIKM HapYIIyBamba MOBP3aHU CO IIeHTPaTHAOT
HepBeH cucteM. [IpumapHuTe JAeUIUTH Ce COCTOjaT
o7 aOHOPMAJIHOCTH BO MYCKYJIHMOT TOHYC KO BJIMjaaT
Ha MOJNOkKOaTa, JPKEHETO Ha TEI0TO U JIBIKEHETO,
HapylyBamba Ha paMHOTe)KaTa ¥ KOOp[MHAIWjaTa,
HaMaJieHa MYCKY/THAa CHJIa M TyOeme Ha CeJleKTMBHATa
MOTOpPHa KoHTpona. CeKyHflapHUTe MYCKYITHO-CKeJIeTHH
npoOseMd  BK/IYYyBaaT MYCKYTHM KOHTPakKTYpU U
nedopmuTeT Ha KockuTe. Tre ce pa3BUBaaT MporpecuBHO
KaKo OJroBOp Ha HpMMapHuTe JeULUTH U BOJAT IO
TMOHaTaMolIHa MoTopHa muchyHKiMja. [lopagu oBue
CTIOKeHM TIpo0IeMH, pexaOWIuTalpjaTa Ha IiepeOpaiHa
mapajau3a 0apa MyITHAMCIMIUTMHADEH MPUCTAll KOH
pexabunuTanuja u TpetMan(3,5]. IIpobmemure mTo ce
jaByBaaT Kaj ieriaTa co IiepeOpaJiHa mapanusa 3aBucar off
JIOKAIjaTa i CTEIIeHOT Ha OIITEeTYBabhe Ha MO30K0T(5,7,9].
Hajumpoko KopucreHata KiacuuKaldja ce 0a3upa Ha
TOMUHAHTHUOT THUII Ha MOTOPHO olnTeTyBame. Criopes
Surveillance of Cerebral Palsy in Europe - SCPE (1999) u
Monbaliu et al., epedpanHaTa mapanusa e mogeneHa Ha
TPU TNIAaBHU TuMa: [IMCKUHeTHYHa (opMma, BKIYUYBajKu
IUCTOHMja W aTeTo3a, Kaj Koja ce 3aleekyBaar
HecaKaHW, OaBHM WIM Harmu JBiKema[2]. CracTnyHa
(opMma, Koja ce KapakTepusHpa CO 3rojieMeH MYCKY/IeH
TOHYC ¥ MATONONIKK pechieKcH; Toa e HajuecTaTa opma
Ha IlepebpasiHa mapamM3a. ATakTHYHA opma, Kaj
Koja JIOMHHMpPaaT HapyllyBaka Ha KOOp[MHAIWjaTa,
paMHOTeKaTa 1 Ipelu3HocTa Ha iBkereto (SCPE, 1999).
Kaj Hekou Jiela ce 3a0eseskyBaaT MellaHd (popMu, KOU
KOMOMHMPAaT KapaKTePUCTUKK Ha TOBeKe Of eleH THIL.
On yHKI[MOHAJTHA TEPCIIEKTHBA, COBPeMeHaTa KIIMHIYKa
npakca ro kopuctu Gross Motor Function Classification
System (GMFCS), pa3Buen op Ilamicano u ap. (1997), Koj
ri Knacuduimpa Jieljata co LepebpanHa mapaaMsa Ha
TeT HUBOA CIIOpe]] HUBHUTE OPYTO MOTOPHM CIIOCOOHOCTH
1 morpebara of moMmoil mpu aBuKeme[12]. VMajku ru
TIpeJIBY OBUe TIOC/IEJIMIIM, TIeJITa Ha O0Baa MCTPaKyBarbe
e cropesiba Ha pa3IMYHN KUHE3UTepareBTCKH MPUCTaIH
3a 3rojieMyBame Ha (DYHKIMOHATHOCTAa Ha JIETETO U

NpeBeHIMja Off TOHATAMONIHM  MYCKY/THO-CKeJIeTHU
TOCTIETUITH.

METO/I0JIOTHMJA

HcTpaskyBameTo TpeTCTaByBa TPOCIIEKTUBHA,

Profesional paper I

JIOHTUTYAWHAJIHA, MHTepPBEHIMCKA KIMHMYKA CTYAWja
CrypujaTa e peanusupana Bo nepuogot 2023-2025 roiuHa,
BO BpeMeTpaeme Ha pexaOMIMTalicKaTa MHTepPBEeHIMja
of 24 meceuu. Kaj cuTe ucnuTaHMIM ce U3BPLIEHU JiBe
Mepema: MouyeTHa (BjIe3Ha) mpoleHKka Bo 2023 ropuHa;
3aBpIIHA (M371e3HA) TIPOIIEHKA II0 3aBpIIyBambe Ha
24-MeCeuHHOT pexadMIUTAICKY IEPUO],.

[lonynatiuja 1 npumepok-Bo ucTpaskyBameTo ce BKIyUeH!
15 pmema co MemUIMHCKM M KJIMHWYKK TIOTBpJeHa
nujarHosa: JleTcka riepebpasHa mapaju3a - ClAcTHYHA
purieruja. IlpuMepokoT e HamepeH (purposive sampling),
CO XOMOTeHOCT BO KJIMHMUKAaTa (hopMa Ha 3a00/TyBambeTo.

Kpurepuymu 3a BK/IyUyBame-KIMHUYKA U MEIUIMHCKA
MOTBpfleHa [ujarHo3a [leTcka IiepeOpajiHa Mapanm3a-
CIIACTMYHA JIUIUIErHja; cTabMTHA 37IpaBCTBEHa COCT0j0a;
nmicMeHa MH(OPMUpaHa COITIACHOCT Off POAUTET W
3aKOHCKH CTaparerl.

KputepuymMu 3a MCKITyuyBame-Apyrd KIMHUYKA (HOPMU
Ha [leTcka repeOpasHa Tapaiun3a; TEIKM KOTHUTHBHH,
CEH30PHU WM BU3YeJTHU HapYIIyBamba;, Hepel0BHOCT WIH
TIPEKKH BO PeXaOUIUTAIICKUOT TPOIIeC.

NucTpymenTy 3a nporjeHKa-PROM- nipolieHKa Ha acuBeH
oncer Ha JiBUKeme. MepemwaTa Ha KOKCO(beMOPaTHHOT
37100 Oea HalpaBeHH BO cariTajaHa paMHUHA ((riekcuja),
T TeCcTHpaBMe Jlel[aTa BO MOYeTHa MoMoxk0a JiekejKu Ha
rp0 (cynmuHanuja), MCTHOT (hM3MOTEpANeBT I'M HaMpaBU
MepemaTa 1 Ha TIOUeTOKOT U Ha KpajoT off 24-MecedHaTa
mporpamMa 3a pexaOWIMTalWja, 3aeJHO CO ACHCTEHT
nopagu creiu@UUHOCTa Ha OojecTa, MEpemeTo Oelre
M3BPIIEHO CO CTaHapfieH rourometap|6,10,11].

AHanu3aTa Ha IOfJATOIMTe H3BefeHa e Bo Statistica
71. JluctpubyuujaTa Ha MOJATOLMTE TECTUpPAHA € CO:
Kolmogorov-Smirnov test; Lilliefors test; Shapiro-
Wilks test (p); pasmukata Bo BpemHocTuTe Ha PROM,
BO pefailMjaTa Tpel KWHHe3WTepamuja -  TOCJIe
KUHe3WTepanuja, aHaluM3upaHa e co IpUMeHa Ha
Wilcoxon Matched Pairs Test (Z / p), Effect size (r = 0.88),
curiuMKaHTHOCTa ofipesieHa e 3a p<0,05.

PE3YJITATH

Ha ta6ena 1. u rpaduKoH 1. npuKaKaHa e IeCKpHITHBHA
craructika Ha PROM (articulatio coxofemoralis / flexio)
Tpe]; KUHe3uTepaIuja.

BpenHocTa Ha arofioT Ha JiBUKere Mpej] KuHe3uTepanuja
Bapupa Bo uHTepBanot 81,83+3,72°; +95,00%CI:79,78-83,89;
MenMjaHaTa u3HecyBa 82,50°, MHUHMMalHaTa BPeTHOCT
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n3HecyBa 77,50° a MaKcuManHaTa BpelHOCT M3HecyBa ['pacdukoH 2.
87,50°.

afticul 6o coxofemornatis / flexio

Tabena 1. articulatio coxofemoralis |/ flexio |/ Ilpeg |.
KUHe3uTeparija -

articulatio *
coxofemoralis / |15 81,83 79,78 83,89 82,50 77,50 87,50 3,72 ®
flexio / [pex -

0 Mean= 1001667

&= MaansSD
= (064505, 105.8829)
T MeanklS5SD
arsiculatio coxofmoralis / flexp a2 p— = (92881, 1074503
% °
88
. Bpenmsocra Ha PROM (articulatio coxofemoralis / flexio)
. nocye KuHesurepamnuja 3a Z = 341 u  p<0,001(p=0,000)
= 3HaYajHo e TorojiemMa Bo OffHOC Ha BpefgHocTa Ha PROM
© (articulatio coxofemoralis / flexio) npe kKuHesuTepanuja
s (Tabena 3. u rpacpukoH 3.).
N o= 1 Tabena 3. articulatio coxofemoralis / flexio / [Ipegu &
= Mean=SD . . . .
" e articulatio coxofemoralis / flexio / [Tocse / Pa3nuika
=, = (74,5497, 89,1168)
Tpep miResRTepanEj2

articulatio coxofemoralis / flexio / Tlpes & articulatio
coxofemoralis / flexio / [Tocre

I'pachukon 1.

Ha tabena 2. ¥ rpacmKoH 2. MpuKaKaHa e JeCKPUITHBHA
craructika Ha PROM (articulatio coxofemoralis / flexio)
rocJie KMHe3uTepanuja. E

105

anticulstd coxofmoralis / flexid

BpesiHOoCTa Ha aronoT Ha JIBUKebe 1ocyie KUHe3UuTeparuja
Bapupa Bo wuHTepBanor 100,17£3,72°; +95,00%CI:98,11-
102,22; wmepujaHaTa wusHecyBa 97,50°, MuUHMMajHaTa | *
BpefiHOCT u3HecyBa 97,50° a MakcuMajHaTa BPeIHOCT | s

g

usHecysa 107,50°. .
Tabena 2. articulatio coxofemoralis / flexio / Tlocme |
KUHe3uTepanuja . S
TipeR KxHesHTepAnH}E T MMax
Tocne maReseTepameja
articulatio : : . :
coxofemoralis fesiolis [100.17 |55 , I'pacukon 3. articulatio coxofemoralis / flexio / Ilpep

/ [locye

KuHesuTepanmuja & articulatio coxofemoralis / flexio /
[locrie KuHE3UTEpATHja

JTUCKYCHJA

PesyjtatTe Off OBaa MPOCHEKTMBHA JIOHTUTYIMHAHA
MHTEPBEHIIMCKA CTY/IMja MOKaKaa CTaTUCTHUKK 3HAYajHO
3rojieMyBalbeé Ha IIaCHBHHOT OIICEI Ha JIBUKEHe Ha
(nekcuja Ha KorcodemopasHuoT 3r7100 (PROM articulatio
coxofemoralis | flexio) mo 24-meceuna npodecruoHanHa
KUHe3WTepaneBTCKa  MHTepPBeHIHja. [IpoceyHara
BpemHoCT ce 3ronemu of 81.83 + 3.72° Ha 100.17 + 3.72°, co
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BKVIIHa pa3uKa of 18.34° (Z=3.41; p<0.001).

OBue pe3yiTaTi yKaskyBaaT Ha 3HauaeH Mo3UTUBEH eheKT
Ofl JONroTpajHaTa KMHe3uTepanija Bp3 OJpKYBambeTo u
1I07100pPYBabeTO Ha MACHBHATA IOJBIIKHOCT Ha KOJIKOT
Kaj Jema co 1epebpanHa mapamusa. IIpecmeraHara
ronemMuHa Ha eektoT (r=0.88) omonHUTeTHO MOTBP/YBa
JleKa CTaHyBa 300p 3a MHOT'Y FO/IeM K/IMHUYKH €(DeKT, IITO
ja 3acuyBa peieBaHTHOCTA Ha MHTePBEHIMjaTa.

Hamute Haogu ce BO COITIACHOCT €O TPETXOHH
HCTPAKYBambha Kou TIOKa)KyBaaT Zeka
KUHe3UTEepAneBTCKUTe  WHTEPBEHIMM  MOXKaT  la
npujoHecar 3a mogoopysame Ha ROM Kaj reta co CP.[4].
Koj mpujaByBaat 3ronemyBame Ha PROM hip flexion mo
niecTHeleNiHa MHTEpBeHIja co whole-body vibration
u ucrerHyBame (+10°), mako 0e3 CMIIHAa CTAaTHUCTUUKA
3HAuajHOCT 3a IIaCUBHMOT cermeHT. Tornberg wu
Lauruschkus (2020) mokakaa 3HauajHu M0I00pyBamba Ha
PROM mpu muHamMuuky ctoeuku mporpamu (p<0.001), Ho
€O MOKpaTKo BpemeTpaeibe (4 meceru) [8,11].

Bo crmopesiba co oBuWe CTYAuM, HAIIeTO HCTPaKyBarbe
TMOKaKyBa TOTOJIeM CTeTleH Ha MofIo0pyBame, IITO
HajBepojaTHO Ce IOIKM Ha:

JlonroTpajHara uHTepBeHIja (24 Mecel KOHTHHYUPaHa
Teparja)

Panarta Bo3pacT Ha ucnutanuiure (20-24 Meceiu), Kora
TKUBHATA IJIACTUYHOCT € TIOBUCOKA

Konrunympan  mpodecroHaien U
KUHe3UTepaneBTCKY MPUCTall

CTPYKTYpUpaH

[IpoCTIeKTUBHUOT ~[IW3ajH  CO
UCTTUTAHUIIA

cilefeme Ha HUCTUTE

PaHaTta vHTepBeHIWja e KiydeH (pakTop BO MpeBeHIja
Ha MYCKY/THO-CKeJIeTHH f1e)OpMUTETH ¥ KOHTPAKTYpH
Kaj pmema co CP. JlurepaTypaTa mHOKaKyBa feKa 0Oe3
ajileKBaTHa Tepanuja, TMAcUBHUOT OICEr Ha [IBUKerhe
MMa TeHJieHIija Ha TI0CTeNeHo HaMasTyBame CO BO3pacTa
MOpajii CHACTUI[UTET W MYCKYIHa cKpaTeHocT. OTTyKa,
IoOueHoTo 3rofeMyBame of 18.34° mpeTcraByBa He caMo
TeparneBTCKH YCIieX, TYKY U OTeHIIuja/IHa PeBeHIuja off
UJTHU OPTOTIE/ICKU KOMIUTUKAI[UK.

lako mnpuMepokoT e  pematiBHO Manm  (n=15),
KOH3HCTEHTHOCTa Ha pe3yITaTHTe W To/eMHHATa Ha
eekTOT ja 3acuayBaaT BaIuHOCTa Ha HaomuTe. Cemak,
UTHY MCTPasKyBamba cO MOrojieM MPUMEPOK U KOHTPOIHA
rpyna OM OBO3MOKHUJIE [IOIOJMHUTE]HA TIIOTBpAa Ha
pesyiTaTure.

Profesional paper I

3aK/IyuHo, pe3y/ITaTUTe O] 0Ba HCTPAKYBabe IOTBP/yBaaT
lleKa paHaTa, JIONTOTpajHa M TMpoheCHOHATHO BOJeHA
KMHe3UTepanuja 3HayajHO IO MOJ00pyBa MacHBHUOT
oIiCcer Ha JIBIKeme Ha (hIeKcHja Ha KOKCO(heMOpaTHIOT
37100 Kaj jieria co IepeOpajiHa mapaimnsa, co U3paseH
KJIMHUYKY e(DeKT.

3AK/IYYOK

OBaa mpoceKTHBHA JIOHTUTYIMHAIHA HHTEPBEHIICKA
CTY/IUja TIOKasKa JleKa 24-meceunaTa poecruoHaIHa
KUHe3UTepaneBTCcKa Iporpama JjoBelyBa Jio CTaTUCTUUKH
1 KIMHUYKY 3HA4YajHO 3rojieMyBarbe Ha MACUBHUOT OIICET
Ha JIBIDKeme Ha (ekcuja KoKcodeMOpasHHOT 3rIod
(PROM articulatio coxofemoralis / flexio) kaj mema co
nepebpanHa mapamM3a Ha BospacT off 20-24 mecemmu.
Cpennata BpemHoct Ha PROM ce sronemu op 81.83 =
3.72° nHa 100.17 + 3.72°, co BKymHa pa3nuka op 18.34°
(Z=3.41; p<0.001). [IpecmeTaHaTa rojeMruHa Ha e(eKTOT
(r=0.88) ykakyBa Ha MHOIY TOJieM TepameBTCKU e(eKT
Ha KUHe3uTepareBTCKaTa MHTEePBEHI[Mja BP3 MaCUBHUOT
oICcer Ha JBIKelme Ha Ta3o0empeHaTa (ekcuja. OBa
VKa)KyBa JIeKa 3a0eJIeKaHOTO IOI00pyBame He e camo
CTAaTUCTUYKH, TYKY ¥ KIMHUUYKYM 3HAUajHO. 3rojieMyBame
op 18.34° Kaj mema Bo paHa Bo3pacT e (hYHKIMOHAIHO
peeBaHTHO, 0COOEHO BO KOHTEKCT Ha IIpeBeHIMja Ha
KOHTPAKTYPH U TI0/I00PYBatbe Ha MOTOPHHOT Pa3Boj.

PE®EPEHIIN

1. Kutlay S. Serebral palsi rehabilitasyonu. Aydin R,
editor. Pediatrik Rehabilitasyon. Baski. Ankara: Tiirkiye
Klinikleri; 2023. p.18-26.

2. Monbaliu E, Ortibus E, Roelens F, et al. Rating scales for
dystonia in cerebral palsy: reliability and validity. Dev
Med Child Neurol 2010; 52: 570-5.

3. Aalto TJ, Airaksinen O, Harkonen TM, Arokoski JP. Ef-
fect of passive stretch on reproducibility of hip range
of motion measurements. Arch Phys Med Rehabil.
2005;86(3):549-557. doi:10.1016/j.apmr.2004.04.041 (Pub-
Med)

4. Tornberg AB, Lauruschkus K. Non-ambulatory children
with cerebral palsy: Effects of four months of static
and dynamic standing exercise on passive range of
motion and spasticity in the hip. Peer]. 2020;8:e8561.
doi:10.7717 /peerj.8561 (PubMed)

5. Glanzman AM, Swenson AE, Kim H. Musculoskelet Dis-
ord. 2010;11:126. (SpringerLink)

6. Ahmadizadeh, 7., Amozade Khalili, M., Simin Ghalam,

39 | Medical Journal - MEDICUS

AN



0000000000000

I Profesional paper

M., & Mokhlesin, M. (2019). Effect of whole body vibra-
tion with stretching exercise on active and passive
range of motion in lower extremities in children with
cerebral palsy: A randomized clinical trial. Iranian Jour-
nal of Pediatrics, 29(5), e84436. https://doi.org/10.5812/
ijp.84436 (Brieflands)

7. Ashton BB, Pickles B, Roll JW. Reliability of goniometric
measurements of hip motion in spastic cerebral palsy.
Dev Med Child Neurol. 1978;20:87-94. doi: 10.1111/j.1469-
8749.1978.tb15184.x.

8. AaltoT.]J.etal.(2005)- Effect of passive stretch on repro-
ducibility ofhiprange of motion measurements(PubMed)

9. Tokuyasu H. et al. (2024) - The Impact of Spinopelvic
and Hip Mobility on Passive Hip Flexion Range of Mo-
tion Assessment(PubMed)

10. Tornberg A.B. et al. (2020) - Non-ambulatory children
with cerebral palsy: effects of exercise on PROM in the
hipPubMed Central)

11. Dimakopoulos R. et al. (2019) - Passive range of motion
changes in young children with cerebral palsy(SAGE
Journals)

12. Palisano RJ, Hanna SE, Rosenbaum PL, et al. Validation

of a model of gross motor function for children with cer-
ebral palsy. Physical Therapy 2000; 80: 974-85.

Revisté mjekésore - MEDICUS | 40

IS ISP



L

Profesional paper

)

POSTOPERATIVE COGNITIVE DYSFUNCTION AFTER SPINAL AND
GENERAL ANESTHESIA: A COMPREHENSIVE REVIEW
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ICritical care department, Neurological department, Special Hospital for Orthopaedic and Traumatology,

Ohrid, N.Macedonia

ABSTRACT

Medicus 2026, Vol. 31 (1): 41-47

Postoperative cognitive dysfunction (POCD) is a common complication following surgical procedures requiring
anesthesia, particularly among older adults. With an incidence ranging from 10-60%, POCD poses significant
challenges to postoperative recovery, quality of life, and long-term cognitive outcomes. This manuscript reviews
current evidence regarding the etiology, risk factors, pathophysiology, diagnostic criteria, and anesthetic
considerations related to POCD. Clinical observations from a cohort of 35 elderly patients undergoing orthopedic
surgery are incorporated to highlight practical implications. Advances in understanding POCD mechanisms have
informed preventive strategies, although further research is required to optimize clinical management.

INTRODUCTION

Postoperative cognitive dysfunction represents a
frequently encountered complication after surgeries
performed under spinal or general anesthesia. Defined as
a decline in cognitive performance in individuals without
prior mental disorders, POCD is especially prevalent
among elderly surgical patients. Reported incidence
rates vary widely, from 10% to 60%, depending on patient
characteristics, surgical type, and diagnostic timing.
Given its impact on functional recovery and long-term
cognitive health, understanding POCD is of substantial
clinical importance.

PATHOPHYSIOLOGY

Research increasingly indicates shared
pathophysiological mechanisms between POCD, mild
cognitive impairment, and neurodegenerative diseases
such as Alzheimer’s disease. Potential mechanisms
include neuroinflammation, neuronal apoptosis, synaptic
dysfunction, mitochondrial abnormalities, abnormal tau
protein metabolism, and chronic postoperative pain.
These converging pathways suggest that surgery and
anesthesia may accelerate underlying neurodegenerative
processes in susceptible individuals.

The pathogenesis of POCD remains unclear, with
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research focusing upon the role of neuronal death,
neuro-inflammation and micro-emboli. Animal in vivo
studies have shown that inhalational anesthetic agents
potentiate neuronal death through the degradation of the
cholinergic system by amyloid plaques and neurofibrillary
tangles. These cholinergic pathways are a key element of
consciousness, learning and memory. Conversely, there
has been no relationship established between POCD
and apolipoprotein- E genotype carriers, a strong risk
factor for Alzheimer’s disease, which is characterised
by loss of basal forebrain cholinergic neurones. Neuro-
inflammation occurs as inhalational agents increase
the permeability of the endothelial cells in the cerebral
vasculature, allowing cytokines to enter and damage
neural tissue. Micro-emboli from the surgical site or air
entrainment may cause cerebral infarcts, and have been

0000000000000

studied using MRI, but no clear relationship was found.
Etiology and Risk Factors

Advanced age is one of the most prominent risk
factors for POCD. Evidence suggests that biological
age—reflecting cumulative physiological decline—may
better predict POCD risk than chronological age alone.
Other predisposing factors include: - Low educational
attainment - Preoperative cognitive impairment -
Cardiovascular comorbidities - Long or complex surgeries
- Significant intraoperative blood loss or hemodynamic
instability - Use of specific anesthetic or sedative agents

Orthopedic surgeries, such as hip and knee arthroplasty,
are particularly associated with higher POCD incidence
due to prolonged duration, increased surgical trauma,
and the potential for fat embolism.

Table 2
Potentially modifiable risk factors for POCD
Risk Factor Effect Size Study Design Reference
Bispectral index (EEG) guided OR 0.92 (0.66-1.29) at 1wk P = .06 RCT o1
anesthetic care (vs routine care) OR 0.62 (0.39-0.97) at 3mo P = .02
18.1% vs 23.9% at 7d P =.062 RCT
8% vs 10.3% at3 mo P =.372
Fentanyl dosage Low (10 ug/kg) vs high-dose fentanyl (50 ng/kg), POCD rates 23.6% vs RCT il
13.7% at 1 wk, respectively, P = .03. NS at 3 and 12 mo.
Ketamine treatment 2 SD drop in overall cognition in 7/26 ketamine group vs 21/26 RCT e
patients, P<.001
Lidocaine vs no lidocaine POCD 18.6% vs 40%, P = .028 RCT 1z
Neurocognitive deficit 45.8% vs 40.7% at 10 wk P = .577 RCT s
35.2% vs 37.7% at 25wk P = .710
45.5% vs 45.7%, P = .97 RCT 8
Magnesium sulfate infusion Multivariate OR for low dose 0.09 (0.02-0.50), P = .01; OR for high  RCT b
dose 0.45 (0.16-1.33), P = .15
44.4% vs 44.9%, P = 93 RCT e
Piracetam vs no piracetam Overall cognitive function preoperative 0.06 + 1.02 vs —0.06 = 0.99 RCT s
postoperative —0.65 = 0.93 vs —1.38 = 1.11, P<.0005
Intraoperative steroid treatment No vs low-dose vs high-dose dexamethasone POCD RCT b
22.3% vs 20.6% vs 31.4%, P = .003
RR 1.87 (0.90-3.88) at 1 mo P = .09 RCT 0
RR 1.98 (0.61-6.40) at 1y P = .24
Postoperative delirium? Multivariate OR 9.58 (4.62-19.9), P<.001 RCT =1
POCD vs no POCD” Prospective cohort study el
1.5% vs 1.1% at discharge P = .046
6.7% vs 5.6% at 3 mo P = .373
Delirium vs no delirium Prospective cohort study °
MMSE scores:
24.1 vs 27.4 at 1 mo P<.001
25.2 vs 27.2 at 1 y P<.001
Postoperative infection® Univariate OR 2.17 (1.50-3.15), P = .001 RCT o
Postoperative respiratory complication® Univariate OR 1.69 (1.01-2.89), P = .02 RCT 51
Metabolic syndrome* POCD vs no POCD Prospective cohort study 127
43.3% vs 26.7%, P<.02
Cigarette abuse Multivariate OR 2.04 (1.11-3.74), P = .022 RCT 46
NS Prospective cohort study >
Diabetes® Multivariate OR 2.34 (1.22-4.51), P = .01 Prospective cohort study "
POCD vs no POCD Prospective cohort study 1o
40% vs 19.2%, P = .021
Multivariate linear regression, parameter estimate 0.031 RCT 6
(-0.111-0.172), P = .671
Duration of anesthesia OR 1.1(1.0-1.3), P =.01 Prospective cohort study =
POCD vs no POCD at 3 mo Prospective cohort study 0
215.0 £92.8 vs 211.5 = 103.2 min duration, P = .52
POCD vs no POCD Prospective cohort study os
56+1.5vs5.0=+ 1.2 P=.026
POCD vs no POCD Prospective cohort study wr
46 +15vs 3.8+ 0.8 P=.001
Benzodiazepines before surgery OR 0.4 (0.2-1.0), P = .03 Prospective cohort study >
Duration of hospital stay POCD vs no POCD Prospective cohort study 20
6.6 = 16.3 vs 4.8 + 59 at discharge P = .0003
Multivariate OR 1.03 (1.00-1.05) at 3 mo P = .2479
Duration of surgery POCD vs no POCD Prospective cohort study o4
4.7 £09vs42+1.0,P=.01
Anesthetic type (general vs regional) Mean Difference —0.08 (-0.17-0.01), P = .094 Meta-analysis »
General vs nongeneral anesthesia, OR 1.34 (0.95-1.93), P = .26 Meta-analysis o2
(continued on next page)
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Hyperglycemia (ie, glucose >200 mg/dL  Associated with POCD in nondiabetic patients, N = 380, OR = 1.85

N\
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Retrospective analysis of pooled '**

surgery = 0.66, P = .16.

at any point during CPB cases) (95% €1 1.12-3.04), P = .017; NS (P = .81) in diabetic patients, data from multiple previous
n = 145 prospective studies
Slow rewarming vs normal rewarming  Multivariate linear regression variable estimate 0.35, P = .047 RCT 1o
(in CPB cases) (favoring slow rewarming)
Continuous cell saver use (in CPB cases) 6% vs 15% in controls, P = .038 RCT 155
16.7% vs 15.9% in controls, relative risk: 1.05, 95% Cl 0.58-1.90 at RCT 156
3 mo.
Embolic load (in CPB cases) No correlation between embolic load measured by transcranial Pooled analysis of data from2 '
Doppler ultrasound and POCD at 1wk (P = .617) or at 3 mo other RCTs
(P =.110), n = 356 patients.
Alpha stat vs pH stat blood gas 27% vs 44%, P = 047 RCT 57
management (in CPB cases)
Hypothermia vs normothermia Multivariate odds ratio 1.15 (95% CI 1.01-1.31), P = .042, for POCD at Retrospective analysis of pooled '*®
(in CPB cases) hospital discharge after intraoperative normothermia vs mild data from 2 previous trials
hypothermia.
NS difference for POCD at 6 wk after surgery. RCT 158
Hypothermia vs normothermia, relative risk for POCD at 1 wk after RCT 180
surgery = 0.77, P = .048.
Hypothermia vs normothermia, relative risk for POCD at 5 y after RCT 1el

Abbreviations: C|, confidence interval; CPB, cardiopulmonary bypass; EEG, electroencephalogram; MMSE, Mini-Mental State Examination; NS, not significant; OR,

odds ratio; POCD, postoperative cognitive dysfunction; RCT, randomized controlled trial; RR, relative risk.
* Partially modifiable risk factor.
® Delirium during hospital stay.

Table 3

Nonmedifiable risk factors for POCD

Risk Factor POCD vs No POCD Study Design Reference
Age Multivariate OR 1.04 (1.01-1.08), P = .01 RCT a1

Multivariate OR 1.03 (0.99-1.06), P = .1

Age of patients with POCD 51.9 = 17.3 vs no POCD 49.4 = 16.5, measured at Prospective cohort study 2

discharge P = .027

OR 1.03 (1.01-1.06), P = .013 Prospective cohort study 67
OR 1.151(1.030-1.285), P = .003 Prospective cohort study e
Multivariate OR 1.34 (1.01-1.78), P = .043 Prospective cohort study i
Multivariate OR 0.95 (0.71-1.26), P = .70 RCT bna
Multivariate linear regression parameter estimate (for continuous cognitive RCT oe

change score) —0.009 (-0.012 to —0.005), P<.001

Prospective observational study

Educational level Multivariate OR 0.98 (0.91-1.07), P = .67
Multivariate OR 0.84 (0.76-0.93) at 3 mo P = .0031
OR 0.9 (0.83-0.98), P = .021
Multivariable linear regression model, parameter estimate: 0.012
(-0.002-0.027), P = .098

Prospective cohort study n

Type of surgery Minimally invasive
4% vs 34%, intra-abdominal/thoracic 21% vs 14%, orthopedic
11% vs 16% at discharge P = .001
Congenital disease
10 vs 42
Valvular disease
32% vs 54%
Aorta disease
14% vs 20%

Prospective cohort study o
Prospective cohort study -
RCT &6
Prospective cohort study 0
Prospective cohort study e

Tumor
2% vs 2%; P = .051 overall
NS Prospective cohort study >
Genetic risk alleles CRP 1059G/C SNP Prospective cohort study o8
OR 0.37(0.16-0.78), P = .013
SELP 1087G/A SNP
OR 0.51 (0.30-0.85), P =.011
Left hippocampal volume POCD vs no POCD Prospective cohort study 162
2.26 £ 0.21 vs 2.45 £ 0.15, P<.01
Right hippocampal volume POCD vs no POCD Prospective cohort study 182
2.49 + 0.11 vs 2.62 = 0.20, P<.05
MCA velocity Left MCA POCD vs no POCD 42.5 +5.5 vs 54.3 + 4.4, P<.1 Prospective cohort study s
Left vs Right MCA POCD 42.5 + 5.5 vs 56.3 = 4.5, P<.05*
Preoperative renal insufficiency Multivariate OR 0.18 (0.04-0.75), P = .019 RCT 1%
Previous stroke Multivariate OR 0.30 (0.11-0.84), P = .02 RCT 1

Abbreviations: CRP, C-reactive protein; MCA, middle cerebral artery; NS, not significant; OR, odds ratio; POCD, postoperative cognitive dysfunction; RCT, random-

ized controlled trial; SELP, P-selectin; SNP, single nucleotide polymorphism.
? Values estimated from the bar graph in Fig. 1.
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PATIENTS AND METHODS

A total of 35 patients undergoing elective knee or hip
arthroplasty under spinal or general anesthesia from
August to November 2025 were included. The average
patient age was 65 * 15 years.

Inclusion Criteria

Diagnosis of knee or hip osteoarthritis appropriate for
arthroplasty

Age > 65 years

Exclusion Criteria

Liver or renal insufficiency
Active malignancy
Autoimmune disease
Connective tissue disorders
Diagnostic Criteria

POCD diagnosis required reduced environmental
awareness and impaired concentration or attention,
along with at least two of the following: perceptual
disturbances, incoherent speech, sleep-wake cycle
disruption, or changes in motor activity. Symptoms
typically fluctuated over hours to days.

Cognitive Assessment
Mini-Mental State Examination (MMSE)

The MMSE (maximum score 30) was used to assess global
cognitive status. Dementia thresholds were adjusted for
education: <20 for primary school education and <24 for
middle school education.

Montreal Cognitive Assessment (MoCA)

The MoCA (maximum score 30) evaluated visuospatial
skills, naming, memory, attention, language, abstraction,
delayed recall, and orientation. Scores <26 indicated
cognitive impairment. Patients with fewer than 12 years
of education received 1 additional point.

Anesthetic Techniques

According to the surgical requirements, the type of
the surgery and overall health of our patients,previous
illnesses having in mind, as an Anesthesiologist I opt
between spinal block and general anesthesia.

Pre-operative therapy was given according to the
preexisting health condition of the patients, and amp.
Diazepam 10mg i.m was given as premedication. In spinal
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blocks we used Bupivacaine 0,5% izobaric ,doses were
according to the age and height of the patients, often with
0.01 mg Fentanyl as adjuvance in the spinal for increasing
the time of the block and with that managing the pain in
the first couple of hours after surgery .

IntraoperativeKetamin in lower doses 20-30 mg combined
with Midazolam 1-3 mg was given in agitated and non-
cooperative patients.

In general anesthesia we used Propofol and Rucuronium
as induction agents, and Remifentanyl for managing the
pain, for maintaining anesthesia we gave Izofluran as gas
agent, primary for cardio circulatory stability, or propofol
given continuously with the pump. Intra operative were
often given vazopresors maintaining MAP between 100
and 120 .

Pain managment

In spinal block pain management is far superior to
general anesthesia, intra and few hours postoperative.
After that period pain was managed with Methamizole
and Tramadol or Acetaminophen.

In general anesthesia pain was managed with
Remifentanyl intra op and Methamizole and Tramadol
post op, preemptive analgesia was given MgSO4 10ml +
Comboval(Acetaminofen+Ibuprofen)I.

How Long Does Postoperative Cognitive Dysfunction
Last?

Aside from this disagreement over how POCD diagnosis
is defined, it is also unclearhow long it may last. This
issue is difficult to address for several reasons.

1.itis ethically unreasonable and practically impossible to
randomize patients to surgery andanesthesia (vs placebo
treatment). Without a nonsurgical control group, though,
it isunclear how much of the cognitive dysfunction in
surgical patients is truly due to anesthesia, surgery, and
perioperative care.

2. The initial rapid drop in cognition seen inpatients with
POCD occurs much more rapidly than normal age-related
cognitive decline.

3.Matched cohort study designs can attempt to
provide nonsurgical control groupsfor comparison,
but such study designs are nonrandomized and thus
potentiallyconfounded by the fact that surgical patients
may be intrinsically different from nonsurgical controls.
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RESULTS
Preoperative Cognitive Status

MMSE scores ranged from 22 to 26, indicating mild
cognitive impairment influenced by age and educational
level. MoCA findings paralleled MMSE results.

Postoperative Findings

Within several days following surgery: - 17 of 35
patients exhibited POCD, with MMSE scores of 18-22. -
Cardiovascular comorbidities were associated with higher
POCD incidence. - MoCA revealed significant declines in
visuospatial function, attention, language, abstraction,
and orientation. - Several patients required psychotropic
medications such as haloperidol or risperidone, tapered
after the first postoperative week.

DISCUSSION

POCD is influenced by numerous factors, including
patient age, education level, surgical type, anesthetic
strategy, and preexisting comorbidities. Orthopedic
procedures pose particular risk due to surgical
complexity. Neurocognitive testing remains essential for
early identification of POCD. Ongoing research continues
to clarify the role of inflammation, tau dysregulation,
mitochondrial dysfunction, and neuronal injury in POCD
pathogenesis.

Prevention

Strategies to reduce POCD include: - Minimally invasive
surgical techniques - Shorter operative times when
feasible - Optimization of hemodynamic stability - Use of
short-acting, rapidly metabolized anesthetics - Reduction
of perioperative sedative exposure in elderly patients -
Early mobilization and multimodal analgesia

A larger meta-analysis (2,365 patients) found no
difference in the incidence of POCD after regional or
general anaesthesia.The analysis recognised the variance
in testing and categorised neurological deterioration
between cortical functions (e.g. decline in memory,
concentration and visual and spatial skills) for separate
interrogation, demonstrating one method of drawing
together conclusions from research that utilises varying
measurements of cognitive decline.

CONCLUSION

Postoperative cognitive dysfunction is a significant
postoperative complication among elderly patients

Profesional paper I

undergoing orthopedic surgery. Although progress has
been made in understanding its mechanisms, further
research is needed to establish standardized diagnostic
tools and effective prevention strategies. Continual
advancements in perioperative care hold promise for
reducing POCD incidence and improving postoperative
recovery. 1 in 10 elderly patients will suffer with POCD
at 3 months postoperatively, and for some, this reduced
quality of life outweighs the benefits of surgery.

Until there is routine preoperative
neuropsychometricassessment of patients over 65
years, there is an absence of appropriate preoperative
counselling or recognition of cognitive decline post-
intervention. The implementation of testing and
consent is best placed in preoperative clinics, a valuable
opportunity to discuss cognitive decline after surgery
with both the patients and their families, who will often
play a significant role in recognising cognitive decline and
advocating for the patients.Recent advances in the study
of POCD include the working group offering a quantified
measure of decline for diagnosis of POCD.
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AHTUTEHCKA CPOIHOCT U BAKITHHA/THI UMITUTHRALIAN

HA INFLUENZA A(H3N2) J.2.4.1 (K SUBCLADE) 1 INFLUENZA A/
CROATIA/10136RV/2023 (H3N2): ENUJEMHOIOIIKH ITPOEKITHA
3A CE30HATA 2025/26 BO PEITYB/TUKA CEBEPHA MAKEJIOHHJA I
COCEIHUTE 3EMJU

Onymues Carxo, [opfuesa Mapujana

J3Y Llentap 3a jaBHo 311paBje Benec I1E I'eBrenuja,
J3Y Ollwrra 60muutia Hltumn

Medicus 2026, Vol. 31 (1): 48-52
AIICTPAKT

Bupycure Ha undyerua A(H3N2) ce KapakrepusupaarT CcO M3pa3eHa I'eHeTcKa BapujabWIHOCT U JUHaMUUHA
eBOJIyLIMja MPEeKY IMpoliecoT Ha aHTureHcku apudr. Bo tekor Ha 2025 ropmHa berile ueHTHGUKYBaHA HOBa TojIK/1aca
J.2.4.1 (K subclade), xoja moxkaskyBa 3HAUajHU TE€HETCKU M AHTUTEHCKM Pas3/IMK{ BO OFHOC Ha BaKIIMHAIHWOT COj
Influenza A/Croatia/10136RV/2023 (H3N2), Br/IyueH BO ce3oHcKara BakimHa 3a 2025/26. OBoj Tpyz nMa 3a Lej
Ila ja aHaIM3Mpa aHTUIeHCKaTa CPOMIHOCT TIOMEry OBMe BUPYCH, [1a ja MPOLEeHM BaKUMHaJIHATa e(UKacHOCT U J1a
M3BPUIM EMUIeMUOJIONIKA TTPOeKIIMja 3@ LIMPEHEeTO Ha BUPYcoT Bo Pernybnnka CeBepHa Make[loHMja 1 PETMOHOT Ha
JyrouctouHa EBporia. AHanu3ara e ba3upaHa Ha (DUIOreHeTCKU MIPUCTall, aHTUI'eHCKa KapTorpaduja 1 MaTeMaTHuuKy
Mojiesin. Pesyirature yKaykyBaaT Ha HamasieHa aHTUIeHCKA MPEKJIONEHOCT U TIOTeHIMjaIHO HaMasieHa e(pUKacHOCT
Ha BaKI[MHATA, CO PU3MK Ofl IOMUHAaIja Ha K cybKamaTa Bo IpeTCcTojHaTa ce30Ha.

Knyunu 36opoBu: undmnyenia A(H3N2), anrurencku npudt, BakiMHaiHa egukacHoct, cyokiana K, dpunorenercka
aHaJIM3a, ermuIeEMUOIIONTIKO MOZIeSTUPatbe

BOBE]]

Wndnyennara A(H3N2) mpetcraByBa eJieH off HajBayKHUTE
pecnupaToOpHA TIATOTeHW CO 3HAYajHO BjMjaHWe Bp3
jaBHOTO 37IpaBje, 0COOEHO Kaj MocTapaTa IOMy/Ialyja u
XPOHMYHO OonmHMTe TaipeHTH. HeroBarta crocoOHOCT
3a KOHTMHYMpaHa eBONYIUja TPeKy aHTUTeHCKU JIpUT
ToBe/TyBa JI0 UecTa rojaBa Ha HOBYM BapMjaHTH KOU MOKaT
71a ja HamasaT e)eKTUBHOCTA Ha MOCTOjHUTE BAKIMHMU. Bo
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2025 roauHa, uieHTU(UKYBaHa e HoBa mopkiaca J.2.4.1
(K subclade), koja ce pasnukyBa oj BaKIIMHAJHKOT COj
A/Croatia/10136RV/2023 co HajManKy cefyM 3HauajHU
aMUHOKUceMMHCKH MyTaiuy Bo HA rerot. OBue MyTanun
ce JIOKaIM3UpaHM BO AHTUT€HCKUTE eIUTOIH, IITO
TIOTEHIUjaJTHO BJIMjae BP3 MIMYHOJIOIIKOTO MPETIO3HaBake.
OBa wucTpakyBame ce (oKycHpa Ha MpOILEeHKa Ha
aHTUTeHCKaTa [UCTaHIA, BaKIUHAJIHATA 3allTHTa WU
MOKHHTE eNUIeMUOONIKY CLieHapHja BO PETMOHOT.
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IIEJT HA UCTPAJKYBAILETO

IlefiTa Ha 0BOj TPYA € Jla ce aHa/JU3KMpa aHTUTEHCKaTa
cpopHoct momery Influenza A(H3N2) J.2.4.1 (K subclade)
1 BakuuHaaHKOT coj Influenza A/Croatia/10136RV/2023,
lla ce TIPOlleHM HMBHOTO BjMjaHWe BpP3 BaKI[MHAJHATA
e(MKaCHOCT U Jla ce MOJIe/TUpa MOTeHIUjaTHOTO IIMpethe
Ha BUpYycOT Bo ce3oHara 2025/26 Bo Penyonuka CeBepHa
MaxkegoHMja 11 COCETHUTE 3eMju.

MATEPHJAJI U METOHN

HcTpaxkyBameTo € JM3ajHAPAHO KaKo MHTerpaTHBHa
MOJIEKY/TapHO-eMUIeMUOTONIKA aHanmms3a o
KOMOMHMpame Ha (DUIOTEHEeTCKH, AHTUTEHCKH U
MaTeMaTHUKKA [pUCTany. [eHOMCKUTe TofjaTolM 3a
BupycuTe Ha uHyenia A(H3N2) 6ea mpubpanu off jaBHO
TocTanmHu 0a3uM Ha TMOJATOIM, €O (DOKYC HAa CEKBEHIM
mobuenu Bo TekoT Ha 2025 ropuHa ofi EBpoma 1 ocobeHo
OfT PeruoHoT Ha JyroucrouHa EBpoma. CekBeHiuTe Oea
MOpaMHeTH ¥ aHa/JM3UPaHyu CO MpMMeHa Ha COBpeMeHU
OMOMH(OPMATHUKK alaTKH 32 PEKOHCTPYKIMja Ha
(buoreHeTCKU IpBa, CO 11eJT YTBP/IYBabe Ha €BOTY TUBHUTE
OHOCM W  KJacTepusaljaTa Ha  CYOKIajuTe.
AHTHreHCKaTa KapakTepu3alyja Oellle M3BpILIEHA IPEKY
aHa/IM3a Ha MOJIAaTOIM Off TECTOBH 3a XeMarayTUHAIMCKA
MHXUOUIMja, TIPM TITO Oellle KOHCTPYMpaHa aHTUTeHCKa
KapTa 3a TIpolleHKa Ha pacTojaHMeTo ToMery
[MPKYIUPauKUTe BUPYCM U BaKIMHAMHUOT coj. OBue
pacTojaHuja Oea MHTepIpeTHpaHW KaKO MHMKATOp 3a
CTeNeHOT Ha aHTUTeHCKa CPOHOCT W TOTeHIIMjayHaTa
ebMKacHOCT Ha BaKIWHATa. McTpakyBameTo ce
0asupa Ha WHTErpUpPaH TMpHUCTall KOj BKJIyYyBa
MoJieKy/lapHa, aHTUTeHCKa ¥ eTUIeMUOJIONIKA aHasIKu3a.
(dusoreHeTcKaTa peKOHCTPYKI[Hja e M3BpIlieHa BP3 OCHOBA
Ha HA reHOT co KopucTele Ha CeKBEHIM JIOCTAlHU Off
r100aHM 6a3y Ha MOJATOIM. AHTUTEHCKaTa CPOJHOCT e
TIpOIleHeTa MPEeKy aHTUreHCKa KapTorpaduja U aHamM3a
Ha emuTONCKUTe MpoMeHW. MaTeMaTWUKUTe MOJIeNu
Ha mmpeme ce 6asupaar Ha SEIR Mopenu amanTupaHu
3a CE30HCKU TPUII, CO BKIyUyBawe Ha MapaMeTpu Kako
MOOWTHOCT Ha Hace/leHWeTo, BAKIMHAJIHA MOKPUEHOCT
U KOHTAaKTHM Mpeku. [lOMoNHUTENHO, HalpaBeHa e
KOMIIapaTMBHA aHa/IM3a CO MOJATOLM Ofi MPeTXOfiHaTa
ce3oHa. EmupeMuonomKkaTa KOMIIOHEHTa ce Oa3upaiie
Ha MofleflMpale Ha TpaHCMHCHjaTa  KOPUCTejKU
NIeTePMUHUCTHYKM TIPUCTANH, TIPU ITO 0Oea BKIIyUeHH
rapaMeTpy KaKo OCHOBEH PerpoJYKIMCKH 0poj, cTamka
Ha KOHTaKT M Ce30HCKa BapujadmiHocT. Ilogarorure
3a [UPKY/Ialdja Ha BUPYcHTe Oea CHHTETU3UPAHU O]
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PerMoHajTHM M3BeIlITau 3a HaJ[30p, CO 11T fla ce U3rpajiu
peannCcTHYHa poeKIiyja 3a ce3oHara 2025/26.

PE3YJITAT!

@usoreHeTcKaTa aHajM3a Ha CeKBEeHIUTe HA BUPYCUTE
Ha uH(nyeHna A(H3N2) LUpKYIMpaukKM BO TEKOT
Ha 2025 ropgMHa TMOKa)ka jacHa KiacTepu3alldja Ha
M30/IaTHTe BO paMKUTe Ha HOBOMJIEHTH(DMKYBaHaTa
cyoknaga J.2.4.1 (K cybknaza), Koja TOMHHEPA BO OfIHOC
Ha MPeTXOJHO IUPKyAupaukuTe J.2.3 u J.2.4 nuHuu.
[eHerckara AucTaHIa TOMery aHaIM3UPAHUTE U30JIATH
1 BakuuHamHuoT coj Influenza A/Croatia/10136RV/2023
(H3N2) ykakyBa Ha aKyMylalyja Ha IIOBeKeKpaTHU
AMUHOKUCEJIMHCKA ~ CYIICTUTYIMM ~ BO  KJIYYHHTE
AHTUTEHCKU eTUTOINM Ha XeMarJyTUHUHOT, 0CO0eHO
BO pervoHuTe A U B, Kou ce off CyIITUHCKO 3Hauere 3a
Bp3yBabe Ha HEYTpalu3UPauKy aHTUTela.AHTUTeHCKaTa
KapTorpacuja JOMOTHUTENHO TOTBPAU JIeKa BUPYCUTE
on K cyOkmajata ce MO3WMIMOHMPAaHH Ha 3HAUUTEITHO
pacTojaHMe of BaKIMHAJIHMOT C€Oj, LITO YKa)KyBa Ha
HaMmajeHa aHTHreHcKa cpogHocT. OBaa [IMCTaHIIA,
n3paseHa MpeKy aHTUTeHCKU eJIUHUIIM, e KOH3UCTeHTHa
CO HaMajieHa CepojiollKa PeaKkTUBHOCT BO MOJIeNIUTe
Ha XeMarJyTUHALMCKa WHXUOMIMja, IITO HMMIUTMIUPA
TIOTEHIIMjaJTHO HaMaJieHa CIOCOOHOCT Ha IMOCTOeYKaTa
BaKIIMHA Jla MHAYIMpa 3alITUTeH UMYHOJIOLIKA OJITOBOP.
Enupemuonomkara aHamM3a oKaxa jieka Bo Peryonmka
CeBepHa MakefjoHuja U coceIHUTE 3eMj1 TOCTOM U3pa3eHa
momuHaija Ha K cyOKmajaTa, co yuecTBO Koe BO IOBEKETO
cnyyan HagMuHyBa 70-85% off cTe meTeKTUpaHU BUPYCH
Ha uH(nyenna A. Ko-nupkynanujara Ha A(HINT)pdmO09 e
3abesiekaHa, HO CO 3HAUMTEJIHO MOHMCKO YUECTBO, IITO
VKa)KyBa Ha peJlaTHBHA eNUeMHUONIOIIKA CYIIpecuja off
cTpaHa Ha JomuHaHTHHOT H3N2 coj.
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JloMuHaHTEeH ['maBHa o\ | Ko-mpkynupauku | IIporjeneto Enupemuononka
fipasa cyoTun cyOKmaga Yaecrso (%) CyOKTau Y4eCTBO HHTepIpeTalyja
Cesepra Maxenommja | A(H3N2) K(241)  |75-90% | HINIpdm09;J24 | 10-25% Eg;%‘;ﬂg“gﬁ;ﬁ‘;ia
Cpbuja A(H3N2) K (.24.0) 80-90% HIN1pdm09 10-20% Eﬁg}fgggg‘gg%a
Byrapuja A(H3N2) K241  |70-85% | HINIpdm09;)23 | 15-30% J\Td‘ggg;e“ EY/EEA
I'pumja A(H3N2) K(.24.1) 70-85% HIN1pdm09 15-30% IuK Bo 3uMCcKu OpaH
Anbanuja A(H3N2) K (J.2.4.1) 75-90% HIN1pdm09 10-25% Egg%?g;‘gmﬂ

Enupemuonomku
KocoBo A(H3N2) K(.24.1) 75-90% HIN1pdm09 10-25% UJeHTIYHO CO
cocegHuTe 36Mj]/l

Tabena 6p.1 [upkynaiuja Ha cyoKkmaau Ha uHyeria A (cesona 2025/2026)

MaremaTuukuTe Mofie/ld 3a TPeHOC U LIMpeme Ha
nH(eKIMjaTa MpeIBU/yBaar 1eKa, BO yCI0BM Ha HaMaJleHa
BAKIMHATHA e(pUKACHOCT U BUCOKA TPAHCMUCHOWIHOCT
Ha K cyOkmazaTa, ce3onara 2025/26 Ke ce KapakTepusupa
CO paHO 3allouHyBalke M 3rojieMeH WMHTeH3UTeT Ha
enueMiuckuoT OpaH. [Ipoekiuure yKakyBaaT Ha
TIOTEHIWjaJTHO 3roJieMyBaibe Ha MHIUIEHIIaTa, 0COOEHO
Kaj MoBo3pacHaTa TOMynalyja W PUSUUHUTE TPYIIH,
IITO € BO COIMIACHOCT €O TO3HATaTa MaTOreHOCT Ha
H3N2 Bupycute. WHTerpaiujata Ha (umoreHeTcKure,
AHTUTeHCKUTE U eMUIeMUOJIONIKMTE MOJJaTOIM Cyrepupa
meka K cybkmazaTta moceayBa cesleKTHBHA TIPETHOCT,
HajBepojaTHO MOBp3aHa CO MMYHOEB3WUBHM MeXaHU3MU
U Tofio0peHa ajjanTalyja KOH 4OBeuKaTa MOIyjIalidja.
OBue HaoM ja HAryIaCyBaat MoTpedara off KOHTUHYUPAHO
reHOMCKO CJiefletbe U PeBU3Mja Ha BaKL[MHAJTHUTE COCTaBU
CO LIeJI TIOJI00PO YCOIIacyBarbe CO IIUPKYIMPAUYKUTE COEBH.
AHTureHckata Kaprorpacduja IOTBpPAYBa MOCTOEHE Ha
3HAuMTe/lHa JMCTaHI[a MOMery BaKLMHATHUOT coj u K
cyOKTajiaTa, ITO YKa)KyBa Ha OrpaHMYeHa MMYHOJIONIKA
npekyioneHocT. OBa JMPeKTHO MMIUIMIMPa HaMajieHa
CITOCOOHOCT Ha IIOCTOEUYKATa BaKLMHA [a 00e3benu
3allTUTA Off MH(EKIH]ja.

Linpkynauyuja Ha cybknaam Ha undnyeHua A (cesoHa 2025/20226)

[lomuHaHTeH |

lnasHa K Mp:
cy6Tun |

Apxasa cybknapa cybrnagn yuecTBo

[Opxasa

cy6tun ‘ YuectBo (%) Beaxa- [ Mpoueneto npoueHeToKo
3 Islea:::o.::p A(H3N2) £ \ | 75-90% 10-25% N H1N1pdm09, 10-25%
|
&(
‘E;Icpsu,a A(H3N2) 80-90% | 1020% | = HiNtpdm09 10-20%
15
!- Byrapuja| WA(3E]\P2) 70-85% | 10-30% @H1N1pdm09 10-30%
m 70-85% | 15-30% 13 \;42121pdm09, 15-30%
|
-Anhuvlja A(H3N2) 75-90% | 10-25% /H1N1pdmoe 10-25%
| e~\
| & LSO AH3N2) 75-90% | 10-25% ) HIN1pdmOo9 10-25%

[ H3N2.cybknapa K ().2.4.1)
[ J-cybrnagn ().2.47).2.3)
HINTpdm09
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AHTHUTeHCKa KapTa
A/Croatia/10136RV/2023

[ ]
e K subclade viruses
[ ]

[ToronemaTa OUCTaHIla VKaKyBa Ha HaMa/leHa BKPCTE€Ha
PeaKTUBHOCT Ha aHTUTeIaTa.

AHTHreHCKa KapTa [oOWeHa €O CHUMy/laldjaTa Ha
Smith Mopmenor, Koja ja mpuKaxkyBa MO3MIMjaTa Ha
BaKIMHaIHKOT coj A/Croatia/10136RV/2023 Bo opHoC
Ha Bupycute opn J24.1 (K cyoknaga). IlpocropHaTa
OfilaJIeYeHOCT M KilacTepusalujaTa Ha K BapumjaHTHTe
VKa)KyBaaT Ha 3HauajHa aHTUTeHCKa [MBEpreHIuja,
IITO MMIUIMIMPA HaMajieHa BKPCTeHa PeakTMBHOCT Ha
aHTUTeJaTa W TMOTeHIWjaJieH I3[, Ha BaKIMHAJIHaTa
euracHocT pmokonky J.2.4.1 (K cyOkmaga) Brmese Bo
IMPKY/Ial|ja Kako JJOMUHATEeH coj. Mojie/uiTe Ha MIMperbe
TMoKa)KkyBaat fleka K cyOKiajjaTa MMa BUCOK MOTeHIUjasT
3a JIOMUHaIMja, 0CO0EHO BO VCJIOBM Ha 3rojieMeHa
MOOMJIHOCT Ha HaceJleHHeTo M peJaTHBHO YMepeHa
BaKI[MHA/IHA TOKPUEHOCT.

JUCKYCHJA

Aururenckara pucranna momery J.2.4.1 (K subclade) u
BAKIMHAJHKOT COj IPeTCTaByBa KiayueH (hakTop Koj ja
HaMajlyBa BaKIjiHa/jHaTa eukacHocT. Mlako BaKijuHaTa
MO3Ke J1a 00e30e/11 OfIpe/ieH CTeTleH Ha 3aIlTHTa Off TeIIKH
(hopmu Ha OojecTa, Hej3uHATA CIIOCOOHOCT 3a CIIPEUYBAHE
Ha MHQeKIja e 3HAYMTETHO KoMmpoMuTipana.CeaymTe
MyTaiui Bo HA mpoTenHOT ja MeHyBaaT KoH(opMalijaTa
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Ha aHTUT€HCKUTE J[IeTePMUHAHTH, ILITO Pe3ylITupa co
HaMaJieHa HeyTpaju3alijja ofi TOCTOeUKUTe aHTHUTeNa.
OBoj (peHOMEH e THIMUYEH TMpPUMEP HA AHTHTEHCKH
IpUPT CO KIMHAYKA U eMUIeMUOJIOMKY TIOCTIeTUIIN.
Bo konrekct Ha PemyOmuka CeBepHa MakenoHuja u
BajkaHCKUOT PeTHOH, IOTIO/THUTe/IeH PU3KK MPeTCTaByBa
BHCOKaTa Ce30HCKa MOOWTHOCT, TYPUCTUUKUOT TPAH3UT U
pervoHajHara moBp3aHoct. OBue (pakToOp 0BO3MOKYBaaT
Op3o mmMperme Ha HOBUTe BapujaHTU. JloOueHuTe
pesynTaTH  jacHO VKaKyBaaT JleKa  eBOJyTHMBHATa
IMHAMKKa Ha BUpycuTe Ha uH(yeHna A(H3N2) Bo Tekor
Ha 2025 roguHa e obefe;kaHa co OMHHAIMja Ha HOBaTa
cyoknapaJ.2.4.1 (K cyoknaza), Koja leMOHCTpUpa 3HaUajHU
TeHEeTCKU Y aHTMTeHCKH OTCTaIyBatba Off BaKIMHAHUOT
coj Influenza A/Croatia/10136RV/2023 (H3N2). OBaa
1mojaBa € BO COIIACHOCT CO TIO3HATHOT MeXaHW3aM Ha
AHTUTeHCKH ApUQT, KOj TPeTCTaByBa KIIyUeH JIBUTATeN Ha
KOHTMHYMpAHaTa eBOMyIIMja Ha BUPYCHTe Ha MH(IIyeHIa
¥ HUBHATa CIOCOOHOCT J1a TO M30erHaT MMYHOJIOIIKUOT

OfICOBOP Ha  Momyianujata.  AKymylalujaTa  Ha
AMUHOKWMCE/TMHCKMA ~ CYNICTUTYI[MM BO  AHTUT€HCKUTE
NeTepMUHAHTH Ha  XeMarJyTUHHHOT, 0CO0eHO BO

MIMYHOJIOMMHAHTHUTE PErMOHH, YKa)KyBa Ha CEJIeKTHBEH
MPUTHCOK Koj (haBopu3Mpa BapuWjaHTH CO HamaseHa
TPETO3HATIIMBOCT Off CTPaHA HA HEYTPaTU3UPAUKUTE
aHTHTeNna. AHTUreHCKaTa KapTorpaduja JOMOTHUTETHO
ja TOTBpAyBa oOBaa KOHCTaTalWja, MPUKAKYBajKu
3HayajHa aHTUTeHCKA JMCTaHIIA TOMETY UPKYTHPauKuTe
K Bapujanty u BakuuHanmHuoT coj (Influenza A/
Croatia/10136RV/2023 (H3N2).  OBaa pucTaHIla KMMa
IMPEKTHA UMIUTMKAIMK BP3 BaKI[MHAHATa epUKACHOCT,
0CO0EHO BO VCJIOBH KOra MMYHHUTETOT CTEKHAT IPeKy
BaKIMHAIIMja WIK MpeTxofiHa uH(peKIMja He 00e30e1yBa
MOBONHA  3aInTHTA.EMueMuonomKuTe TOATOLM  Off
Penyonmka CeBepHa MakeioHHja 1 TIONIMPOKUOT PETHOH
Ha Jyroucrouna EBporma yKajkyBaaT Ha BHCOK CTeTleH Ha
CHHXPOHHM3aIlMja BO IMPKyIaldjaTa Ha BUPYCUTE, CO
JIOMUHAIIMja Ha eflHa TeHeTcKa uHKja. OBaa XOMOTeHOCT
cyrepupa WHTEH3WBHA peTHOHAJHA TpPaHCMUCHja U
MOKHOCT 3a Op30 HIMpeme Ha JOMMHAHTHATA BapujaHTa.
BoenHo, 3abenekaHata Ko-LpKynaiuja Ha A(HIN1)
pdm09, wmako co TOHWCKO VJ4ecTBO, VKaKyBa Ha
KOMITIEKCHOCTa Ha BUPYCHATa eKOJIOTHja U TIOTEHIUjaloT
3a uHTepdepeHIja TOMery pasIudHd CYOTHMIIOBH.
[Ipoekiiuute M00MEHN TPEKYy MaTeMaTHUIKUTe MOJIeNH
VKa)KyBaaT JIeKa HaMajleHaTa BaKI[MHA/Ha e(pUKaCHOCT,
BO KOMOMHallMja CO BMCOKAaTa TPaHCMHCHBHOCT Ha K
cyOKmajjaTa, MOKe Jla pe3yITHpa CO MOWHTEeH3WBHA U
TI0pPaHO 3arloyHaTa ce30Ha Ha rpumoT. OBa e 0co0eHOo
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3HAuajHO 3a 3[paBCTBeHUTe cucTeMu, Oupejku H3N2
BUPYCHTE TPaJMIMOHATHO Ce MOBP3yBaaT CO IOTEINIKa
KIMHAYKA CJIMKA W TIOTOJIeM TOBap BP3 OONMHUUKHUTE
KamanutetT. MofieniTe yKaKyBaaT JieKka TOCTOM BHCOK
pU3MK ofI: nmomuHanMja Ha K cyOKmajara Bo ce3oHaTa
2025/26 ropuHa, mojaBa Ha MOpaH MUK Ha aKTUBHOCTA
Ha Ce30HCKUOT TPUI W 3rojieMeH Opoj Ha WMH(MEKLH
Kaj BakuuHupaHu muna (breakthrough wndexuun). Bo
Penryormka CeBepHa MakemoHMja, 0c00€HO BO jVKHUTE
pervoHu Kako ['eBrenuja, ce oueKkyBa 3acujieH BHeC Ha
BUPYCOT TOpajii IpaHMYHATa LUPKyIaluja co I'pruja u
TYPUCTHYKHOT cooOpakaj. Bp3 ocHOBa Ha aHTUTeHCKaTa
CPOZIHOCT, TIPOIleHEeTaTa BaKIMHAIHA (h)MKACHOCT IIPOTUB
nH(dekIMja e ymepeHo HamaseHa. Cerak, BaKI[MHaTa Cé
yirTe 00e30e/1yBa 3HavajHa 3allITATa Off; XOCTIUTA/IN3allHja,
pa3BUBame Ha TellKa KIMHMYKa (opmMa Ha Oonmecta
M HamajeHa cMpTHocT. HamaneHara edukacHocT e
IUpeKTHa TOCTefiilla Ha aHTUTeHCKaTa [uBepreHiyja
TIoMer'y BaKIIMHAJTHUOT COj U IUpPKy/IMpadkaTa K cyOkmaca.
Bo KoHTeKcT Ha r7100aHaTa IUPKy/Ialiyja, OBUe HAaO/H ce
KOH3KMCTEHTHH CO TpeHjioBUTe 3abeseskaHu Bo EBpoma u
TIOIIMPOKO, TITO JIOMOJHUTEJTHO ja HarmacyBa MmotpebaTa
Off UHTErpUpaH MPUCTall Koj BKIy4yBa 'eHOMCKHU HaJi30p,
aHTUTeHCKa KapaKkTepu3allyja U KOHTUHYUPaHa peBu3uja
Ha BaKIMHa/IHUTe coeBU. OrpaHNUyBamaTa Ha CTyMjaTa
ce OfiHecyBaaT Ha MOTeHIMjaliHaTa HepaMHOMEepHa
TOCTAHOCT Ha CeKBEHIMOHM TIOfIaTOIM W BapujaljuuTe
BO CUCTEMUTe 3a HafI30p MOMel'y pa3IMuHKTe 3eMjH.

3AKJIYYOK

Hosara mopknaca Influenza A(H3N2) J.2.4.1 (K subclade)
NpeTcTaByBa 3HAuajHa eBOMYTMBHA BapujaHTa Co
NOTeHIMja/l 3a JIOMMHaIMja Bo ce3oHata 2025/26.
3HauajHaTa aHTUreHCKAa [UCTaHIA BO OfIHOC Ha
BakiuHaaHUOT coj Influenza A/Croatia/10136RV/2023
VKa)KyBa Ha HamaJleHa BaKIMHaIHA e(pUKACHOCT MPOTHUB
nH(eKIMja, HO 3ajipKaHa 3alITHTa Off TEmKH (popMmu
Ha Oorecta. EnujeMuononikuTe Mofjeny MpeBUyBaaT
3acijieHa IIUPKYy/alija BO PerMoHOT, ITo Oapa 3acusieH
HaJI30p ¥ a/jalTallyja Ha jaBHO-3/IpaBCTBEHUTE CTPATeT K.
OBa mucTpakyBame MoKaKyBa fleka cyOknagata J.2.4.1 (K
cyoknaja)HaBupycor HauHpnyenna A(H3N2) mpetcraByBa
JIOMUHAHTHA TeHeTCKa W aHTUreHCKa BapujaHTa BO
cesonara 2025/26 Bo Pemybmuka CeBepHa MakemoHuja
U perMoHoT Ha JyroucrouHa EBpoma. Hamanenara
AHTHMTeHCKa CPOJHOCT €O BakIUHAMHUOT coj Influenza A/
Croatia/10136RV/2023 (H3N2) ykaskyBa Ha IOTeHIIMjaTHO
HaMajleHa BaKIMHaTHA e(MKACHOCT M 3rojieMeH PU3MK
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of mupewme Ha MH(EKIMjaTa, HO CelaK CO [OBOJEH
TIOTEHIMja/l 3a 3alliTUTa Off Pa3Boj Ha TelKu (opMu Ha
Oomecta. . EmmpeMuONOMKUTEe TPOEKI[MH CYrepupaar
PaHoO 3aTl0UHYBabe U 3roJieMeH MHTeH3UTeT Ha Ce30HaTa,
1ITO Oapa 3aCUIeHH MEPKH 3a jaBHO 37ipaBje, BKIYUyBajKu
nofloOpeH Haf30p, paHa JieTeKlWja W ajlanTanuja Ha
BAaKIMHAJIHUTE CTpaTerud. KOHTMHYMPAHOTO Criefiere
Ha reHeTCKaTa M aHTUreHCKaTa eBONMyIMja Ha BUPYCUTE
OCTaHyBa KJIyueH MpefycIoB 3a e(eKTUBHA KOHTpO/Ia
Ha MH(QJyeHI[aTa ¥ HaMajlyBale Ha HEj3MHMOT jaBHO-
3/IpaBCTBEH TOBAp.
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ABSTRACT

Medicus 2026, Vol. 31 (1): 53-57

Blood transfusion services play a critical role in supporting surgical and medical care, yet a substantial proportion
of erythrocyte concentrate transfusions worldwide remain inappropriate. Patient Blood Management (PBM) has
emerged as an essential strategy to improve patient outcomes, reduce unnecessary transfusions, and ensure the
responsible use of this limited resource. This study presents blood donations collected at the Center for Transfusion
Medicine Shtip from 2022-2024 and analyzes erythrocyte concentrate utilization in the Clinical Hospital Shtip
across medical specialties. The findings underscore the need for continuous internal audits, adherence to evidence-
based transfusion guidelines, and broader implementation of PBM principles to optimize clinical practice and

safeguard blood supplies.

Keywords: Blood transfusion, Erythrocyte concentrate, Patient Blood Management (PBM), Transfusion practices,

Hemoglobin threshold, Transfusion appropriateness.

INTRODUCTION

Blood transfusion services have an essential role in the
resuscitation and management of patients undergoing
elective surgeries and are an integral part of the
healthcare system all over the world. Transfusion of
Erythrocyte concentrates is a complex process involving
multiple steps and people, from the moment the blood
is collected from the donor, to the moment it is given to
the patient. As healthcare professionals involved in the
“transfusion chain”, we have a dual responsibility, to the
patient who is receiving the blood and to the person who
donated it. Therefore, we must use it wisely and safely.
The Regional Center for Transfusion Medicine Shtip
is responsible for the supply and distribution of blood

between hospitals in the eastern region, and for the
needs of the Clinical Hospital Shtip, but the indication
for transfusion of Erythrocyte concentrates is the
responsibility of the clinician.

Published studies show that between 40% to 60% of
transfusions are inappropriate, suggesting no benefit
or worse-harm to patients. A study evaluated 494
publications using an expert panel to systematically
assess transfusion appropriateness, defined as the
likelihood of improving health outcomes. The panel
concluded that only 12% of transfusions were considered
to be appropriate to improve outcomes; 88% either
resulted in harm or showed no benefit.
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B nappropriate
Uncertain

B ~ppropriate

Most Guidelines recommend transfusion triggers at
hemoglobin of 6-7 g/dl for the majority of patients, with
a possibly higher threshold at hemoglobin of 7-10 g/dl
for patients considered to be high-risk. The debate on
the appropriate haemoglobin threshold for transfusion
continues to this day. Whenever possible, physiological
tissue oxygen and ischaemia indicators should be used to

TABLE |. Three pillars of patient blood management (adapted and modified)''-'*

0000000000000

guide the decision to transfuse blood products. However,
blood transfusions come with risks, including acute
hemolytic reactions, allergic reactions, transfusion-
related acute lung injury (TRALI), transfusion-associated
circulatory overload (TACO), and septic reactions. The
World Health Organization (WHO) issued a policy in 2021
urging countries to adopt Patient Blood Management
(PBM) to minimize reliance on transfusions. PBM is a
patient-centered, evidence-based approach that aims to
improve outcomes by preserving patients’ own blood and
enhancing patient safety. PBM is structured around three
pillar - Table 1:

1 screening and treating anemia,
2 minimizing blood loss during surgery, and

3 supporting patients while appropriate treatment is
initiated.

Pillar one: Pillar two:

Optimise red blood cell mass

Minimise blood loss

Pillar three:
Manage anaemia

Preoperative Detect/treat anaemia and iron deficiency
bleeding risk

Treat underlying causes

Minimise phlebotomy

Optimise haemoglobin

Plan/rehearse procedure

Cease medications

Intra-operative  Time surgery with optimisation of

erythropoiesis and red blood cell mass

Identify, manage, and treat bleeding/

Meticulous haemostatic/surgical/
anaesthetic techniques

Assess patients’ bleeding history and
develop management plan

Estimate patients’ tolerance for blood loss

Optimise cardiopulmonary function

Optimise cardiopulmonary function

Optimise ventilation and oxygenation

Cell salvage techniques

Restrictive transfusion strategies

Avoid coagulopathy

Patient positioning/warming

Pharmacological agents

Postoperative Manage anaemia and iron deficiency
bleeding
Manage medications and potential

interactions

Monitor and manage postoperative

Maximise oxygen delivery

Minimise oxygen use

Keep patient warm

Treat infections promptly

Minimise phlebotomy

Tolerance of anaemia

Awareness of drug interactions and

adverse events

Restrictive transfusion strategies

Treat infections promptly

These strategies form the foundation of bloodless surgery,
which seeks to provide quality surgical care without the
use of allogeneic blood transfusions, thereby improving
clinical outcomes and respecting patient autonomy. By
assembling multidisciplinary teams, establishing clear
protocols, and focusing on PBM, these programs aim to
enhance patient care.

AIM

To present the donations in the Center for Transfusion
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Medicine Shtip, that were collected in the period 2022-
2025 and to determine the number of transfusions of
blood components (Erythrocyte concentrates) in Clinical
Hospital Shtip, their distribution according to different
medical specialties.

METHODS

Transfusion records were prospectively collected and
analyzed. The data was found from the E-delphin program
and patient files in the Moj termin program.
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Results: In 2022, 2576 units of erythrocyte concentrate
were issued, in 2023 that number is almost the same,
2555, in 2024 we have a total of 2735 units issued
erythrocyte concentrate and 2414 units in 2025. Internal
department was the department with the highest number ;...
of transfused patients (45,4%). Then follow the orthopedic o
department (32,2%), as indication intraoperative blood
loss, surgical department (17%), gynecology and obstetrics
(11,3%) and the rest. Overall anaemia was the most
common indication for Er concentrate utilization and
the mean haemoglobin level at transfusion was 8 g/
dL . Approximately 84% of departments administered
transfusions to patients at a median Hb level greater than
7 g/dL. In our study, requests for female patients were
more and they also utilized more blood components than B Tnberorhicoddonors—

males. Five units were received back after 30 minutes = — (-
and were not taken into the inventory but were discarded.

The largest percentage of patients (64,6%) have received 1 B

unit of Erythrocyte concentrate.

Additionally, the number of blood donors increased 2022
steadily during the observed period. In 2022, there were 2023 a5l
4625 donors, rising to 4803 in 2023, 5054 in 2024 ,and

reaching 5517 in 2025 — the highest number in the 4-year

span. This number of blood donors refers to donations at CONCLUSION

the Center for Transfusion Medicine Shtip as well as in L extended four-year analysis (2022-2025) of Er

the ﬁeld in our region. Total dor}ations in the Cepter are  concentrate utilization in Clinical Hospital Shtip provides
2146 in 2021, 2464 in 2022, 2606 in 2024 and 2728 in 2025, important insights into transfusion practices, resource

the rest are blood units collected in the field. consumption, and donor activity trends.

Distribution of Transfused Patients by Department
Gynecclogy & Obstetrics

surgery

Orthopedics

Chart 2 Number of blood donors

2025

Chart1 Number of issued units of Er concentrates Over the observed period, Er concentrate utilization

Number of issued units of Er concentrates by year showed an overall fluctuating but concerning pattern. A
slight decrease was observed in 2023 compared to 2022

2800

. (2576 vs. 2555 units), followed by a peak in 2024 (2735
-, units), and a notable reduction in 2025 (2414 units). This
. l final decrease may reflect either improved transfusion
P I stewardship, changes in clinical activity, or increased
. . awareness of restrictive transfusion strategies; however,
n it still requires further investigation to determine

2022 2023 2024 2025 causality.

Despite these fluctuations in utilization, donor activity
demonstrated a continuous and consistent upward
trend, increasing from 4625 donors in 2022 to 5517
donors in 2025. Similarly, both institutional and field-
based donations showed sustained growth, confirming
successful donor mobilization strategies and improved
community engagement. This growing gap between
donation capacity and utilization emphasizes the
importance of rational and evidence-based blood use to
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ensure sustainability of the system.

The distribution of transfusions across departments
remained relatively stable, with Internal medicine
continuing to represent the highest proportion of
transfused patients (45.4%), followed by Orthopedics
(32.2%), Surgical departments (17%), and Gynecology and
obstetrics (11.3%). This pattern reflects the persistent
clinical burden of anemia, trauma, and perioperative
blood loss in these specialties and identifies key areas for
targeted Patient Blood Management (PBM) interventions.

A critical and consistent finding throughout the study
period is that the mean hemoglobin level at transfusion
remained approximately 8 g/dL, with around 84% of
transfusions performed at hemoglobin levels above
the recommended restrictive threshold of 7 g/dL.
This indicates continued reliance on relatively liberal
transfusion practices, suggesting that further efforts are
needed to align clinical decision-making with current
evidence-based guidelines.

Additionally, the predominance of single-unit
transfusions (64,6%) is in line with modern transfusion
recommendations and represents a positive practice
trend toward minimizing unnecessary exposure to blood
products. However, isolated findings such as the return
and subsequent discard of five units highlight the need
for improved logistics and stricter handling protocols to
minimize wastage.

Overall, the study underscores a persistent gap between
increasing donor availability and the optimization of
clinical transfusion practices. While donor recruitment
efforts have been highly successful, the clinical utilization
patterns suggest that further standardization is required
to ensure appropriate use of this valuable resource.

In conclusion, these findings strongly support the need
for comprehensive implementation of Patient Blood
Management (PBM) programs in Clinical Hospital Shtip.
Such programs should focus on stricter adherence to
transfusion thresholds, regular internal audits, clinician
education, and development of standardized transfusion
protocols. Strengthening PBM strategies will not only
improve patient safety and clinical outcomes but also
ensure sustainable and efficient use of blood resources in
the long term.
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ABSTRACT

Background: Rectal cancer remains a major oncological challenge. Historically, surgery alone was associated with
high local recurrence rates and suboptimal survival. The introduction of neoadjuvant chemoradiotherapy (CRT)
and, more recently, total neoadjuvant therapy (TNT) has significantly improved oncological and histopathological
outcomes(1).

Aim: To summarize and compare the histopathological and oncological outcomes of neoadjuvant treatment
strategies (CRT and TNT) versus surgery alone in locally advanced rectal cancer.

Methods: A narrative review of landmark randomized controlled trials and meta-analyses published up to 2025
was performed. Major trials including CAO/ARO/AIO-94, CAO/ARO/AIO-04, FOWARC, RAPIDO, PRODIGE 23, and
PROSPECT were analyzed. Outcomes of interest included pathological complete response (pCR), RO resection rate,
local recurrence (LR), disease-free survival (DFS), and overall survival (OS).

Results: Neoadjuvant therapy consistently outperformed surgery alone. pCR rates ranged from approximately
8% with standard CRT to nearly 28% with TNT. RO resection rates exceeded 90% in neoadjuvant-treated patients
compared with 75-80% in surgery-alone cohorts(2). Local recurrence decreased from 15-20% to below 10%. DFS
improved from approximately 55-60% to 75-82%, while OS reached up to 88% in TNT-treated cohorts.

Conclusion: Neoadjuvant CRT and TNT represent the current standard of care for locally advanced rectal cancer(3).
TNT, in particular, provides superior tumor response and improved oncological outcomes compared with surgery
alone and may facilitate personalized and organ-preserving treatment strategies.

Keywords: Rectal cancer, neoadjuvant therapy, chemoradiotherapy, total neoadjuvant therapy, pathological
complete response, oncological outcomes.

INTRODUCTION

Rectal cancer remains one of the most common
malignancies of the gastrointestinal tract and continues
to represent a major oncological challenge worldwide.
Historically, surgery alone was considered the standard
treatment; however, local recurrence rates were high
(15-20%), and five-year overall survival rarely exceeded
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60-65%. These unsatisfactory outcomes emphasized the
need for multimodal therapeutic strategies(1,2).

The introduction of preoperative chemoradiotherapy
(CRT) significantly reduced local recurrence rates to
below 10% and improved the quality of surgical resection,
establishing CRT as a cornerstone in the management
of locally advanced rectal cancer (LARC). More recently,
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total neoadjuvant therapy (TNT)(3), which incorporates
systemic chemotherapy and radiotherapy entirely in
the preoperative setting, has demonstrated additional
benefits, including higher rates of pathological complete
response (pCR), improved disease-free survival (DFS), and
a potential for organ-preserving strategies(4).

Several landmark randomized trials, including CAO/
ARO/AIO-94, RAPIDO, PRODIGE 23, and PROSPECT, have
confirmed the oncological superiority of neoadjuvant
treatment compared with surgery alone. Current
international guidelines (ESMO, NCCN) endorse CRT
and TNT as standards of care in LARC. This narrative
review summarizes and critically discusses the available
evidence up to 2025, focusing on histopathological
and oncological outcomes of neoadjuvant strategies
compared with surgery alone(5,6).

AIM OF THE REVIEW

The aim of this narrative review is to summarize and
compare the histopathological and oncological outcomes
of neoadjuvant treatment strategies (CRT and TNT)
versus surgery alone in patients with locally advanced
rectal cancer.

MATERIALS AND METHODS

This study was designed as a narrative review of the
literature. A comprehensive search of major medical
databases (PubMed, Scopus, and Google Scholar) was
performed to identify relevant randomized controlled
trials, meta-analyses, and high-quality reviews published
up to 2025.

The search strategy included combinations of the
following keywords: “rectal cancer,” “neoadjuvant
therapy,” “chemoradiotherapy,” “total neoadjuvant
therapy,” “pathological complete response,” “R0
resection,” “local recurrence,” “disease-free survival,”
and “overall survival.”

Priority was given to landmark phase III trials that have
shaped current clinical practice, including CAO/ARO/
AIO-94, CAO/ARO/AIO-04, FOWARC, RAPIDO, PRODIGE
23, and PROSPECT. The results of these studies were
qualitatively summarized and compared with historical
outcomes of surgery-alone treatment strategies. No
formal meta-analytic statistical pooling was performed,
in keeping with the narrative design of the review.
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RESULTS

Pathological Complete Response and Tumor Regression:
Pathological complete response has emerged as an
important surrogate marker of long-term oncological
outcomes. In the CAO/ARO/AIO-94 and similar CRT-
based trials, pCR rates were approximately 7-10%. With
the introduction of TNT strategies, pCR rates increased
substantially, reaching approximately 25-28% in trials
such as RAPIDO and PRODIGE 23. This enhanced
tumor regression reflects the biological effectiveness
of delivering full systemic and local therapy in the
preoperative setting.

Quality of Surgical Resection (RO Resection):
Surgery alone historically achieved RO resection rates
of approximately 75-80%. In contrast, neoadjuvant
treatment strategies consistently improved resection
quality, with RO rates exceeding 90% in most modern CRT
and TNT series.

Local Recurrence:

Local recurrence was a major limitation of surgery-alone
treatment, with rates ranging from 15% to 20%. The
introduction of CRT reduced local recurrence to below
10%, and TNT strategies have further decreased this risk
to approximately 5-8% in contemporary trials.

Disease-Free Survival:

Disease-free survival improved substantially with the
adoption of neoadjuvant strategies. While surgery alone
achieved DFS rates of approximately 55-60%, modern
CRT protocols increased DFS to around 70-75%, and TNT
regimens further improved DFS to approximately 80-82%
in selected trials.

Overall Survival:

Overall survival followed a similar trend. Surgery alone
historically achieved five-year OS rates of approximately
60-65%. With CRT, OS increased to approximately
70-75%, while TNT strategies demonstrated the most
favorable outcomes, with reported OS rates approaching
85-88% in some trial populations.

DISCUSSION

This narrative review confirms that neoadjuvant therapy
has fundamentally changed the management of locally
advanced rectal cancer. Both CRT and TNT significantly
improve local control, tumor regression, and the
oncological quality of surgical resection compared with
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surgery alone.

Pathological complete response has gained increasing
importance as a surrogate marker of favorable long-
term outcomes, with multiple studies demonstrating
superior DFS and OS in patients achieving pCR. By
delivering systemic chemotherapy preoperatively, TNT
not only enhances local tumor control but also addresses
micrometastatic disease earlier, improves treatment
compliance, and creates opportunities for organ-
preserving strategies, such as non-operative management
in carefully selected complete responders.

Nevertheless, treatment intensification is not without
challenges. Increased toxicity and patient burden must
be considered, and careful patient selection remains
crucial. Future research should focus on identifying
predictive biomarkers, optimizing treatment intensity,
and refining risk-adapted strategies to maximize benefit
while minimizing harm.

CONCLUSION

Neoadjuvant CRT and TNT represent the standard of
care for locally advanced rectal cancer, offering clear
advantages over surgery alone in terms of tumor response,
local control, and long-term oncological outcomes. TNT,
in particular, provides the most favorable results and
may facilitate a more personalized and organ-preserving
treatment approach. Ongoing research will continue
to refine multimodal strategies and improve patient
selection to further enhance survival and quality of life.
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ABSTRACT

Vitamin A is a fat-soluble micronutrient that plays an important role in various biological processes, including
vision, cell growth and differentiation, as well as immune system function. Maintaining the proper balance of this
vitamin in the body is essential for human health, as both deficiency and excess can lead to serious metabolic and
clinical disorders.

Hypovitaminosis A is a notable public health concern, particularly in developing nations, and is linked to visual
impairment, a compromised immune system, and a higher susceptibility to infections. Conversely, hypervitaminosis
A'is often the result of excessive supplementation and may result in liver toxicity, neurological issues, and skeletal
complications.

This paper aims to provide a review of the literature regarding the biological significance of vitamin A, the effects

of hypovitaminosis and hypervitaminosis, and the bioanalytical techniques employed to measure its levels in the
body.

Bioanalytical methods assess vitamin A status in the body by identifying and quantifying retinol and its metabolites
in serum or plasma using laboratory techniques. HPLC, LC-MS and UHPLC-MS are the most commonly used
method for measuring vitamin A, recognized for its sensitivity, seletivity and precision in analysis.

The ionization technique in mass spectrometry is important, as atmospheric pressure chemical ionization
generates fewer matrix interferences than electrospray ionization. Additionally, sample preparation, which
involves extraction with organic solvents and cleanup using solid-phase extraction, is crucial because it directly
affects the accuracy of the results.

Timely diagnosis and assessment of vitamin A levels through laboratory analysis are important for preventing
health issues.

Keywords: hypovitaminosis, hypervitaminosis, bioalanalytical methods, human health

INTRODUCTION are stored in the body’s fat tissues and liver. Although they

- are essential for various functions, excessive amounts
Vitamins are commonly taken to promote health and '

wellbeing, as they play a crucial role in regulating
biological and metabolic functions in the human body.
They are categorized into two main groups based on their
solubility: Fat-soluble vitamins, which include Vitamins
A, D, E, and K, are absorbed along with dietary fats and

can accumulate and may lead to toxicity.

Water-soluble vitamins include Vitamin C and the
B-complex group. Unlike fat-soluble vitamins, they
are not stored in large amounts in the body and are
excreted through urine, necessitating consistent dietary
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consumption (Gropper, & Smith, 2020; Alija et al. 2024).

Vitamin A is a general term that denotes compounds
with the biological activity of retinol. Dietary vitamin A
is consumed in two primary forms: preformed vitamin A
(which includes retinyl esters and retinol) and provitamin
A carotenoids (such as beta-carotene, alpha-carotene, and
beta-cryptoxanthin). The amount of vitamin A derived
from each of these forms can differ significantly across
animal species and individual human diets.

These precursors act as substrates for the synthesis of two
important metabolites of vitamin A: 11-cis-retinal, which
is necessary for vision, and all-trans-retinoic acid, which
is important for cell differentiation and the regulation of
gene transcription in almost all tissues (Sofia et al. 2008;
Albalat, 2009)

Vitamin A is a fat-soluble vitamin that encompasses a
group of biologically active compounds, including retinol,
retinal, and retinoic acid, which are involved in various
physiological processes, as well as plays a key role in
the differentiation of T cell subsets, the migration of T
cells into tissues, and the proper development of T cell-
dependent antibody responses (Ross, 2010).

Vitamin A is obtained from animal-based foods such as
dairy products, fish, and meats, particularly liver. The
primary provitamin A carotenoid is beta-carotene, while
other provitamin A carotenoids include alpha-carotene
and beta-cryptoxanthin. Beta-carotene is predominantly
found in green leafy vegetables, sweet potatoes, and
carrots.

Vitamin A form animal sources or supplements is
preformed, making it more prone to causing toxicity
compared to provitamin A form plant sources. Both
forms need to be metabolized within cells to retinal and
retinoic acid, the active forms of vitamin A, to fulfill the
essential biological functions of the vitamin (Ahmed et al.
2021).

Vitamin A plays a crucial role in maintaining normal
vision by contributing to the formation of the visual
pigment rhodopsin in the retina. It is also significant in
regulating cell differentiation, embryonic development,
and immune system function (Sommer & Vyas, 2012).

Vitamin A metabolism is a complex process that includes
the transport of fatty acids, specific storage in the liver,
and chemical conversion to activate genetic and visual
functions.

Intake and Absorption - Vitamin A is obtained from the
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diet in two primary forms:

Preformed Vitamin A (Retinoids): This form is present in
animal products such as liver, eggs, and dairy as retinyl
esters. Provitamin A (Carotenoids): An example is Beta-
carotene, which is found in plant sources like carrots
and spinach. In the small intestine, these forms are
emulsified by bile salts and assembled into micromicelles.
In intestinal cells (enterocytes), beta-carotene can be
divided to produce retinol, while retinyl esters are
digested and subsequently re-esterified for packaging
into chylomicrons.

Transport and Storage - Chylomicrons move through the
lymphatic system into the bloodstream and ultimately
reach the liver. The liver acts as the primary storage
location for the body. Vitamin A is stored in the stellate
cells of the liver as retinyl esters. When needed, the
liver releases retinol, which is bound to a transport
protein known as RBP (Retinol Binding Protein) and
Transthyretin. This preserves the fat-soluble vitamin,
allowing it to move through the watery environment of
the blood without being harmed.

Cellular Activation - Upon arriving at the target cell,
retinol undergoes two significant oxidative changes:
Retinol is converted to Retinal, which is crucial for the
visual cycle in the retina. Retinal is then transformed
into Retinoic Acid, marking the final and irreversible
stage. Retinoic acid functions like a hormone, entering
the cell nucleus, binding to receptors (RAR and RXR), and
activating or inhibiting genes that regulate cell growth,
immunity, and skin development.

Vision Cycle (In the Retina) - This process is unique as
vitamin A functions not by influencing genes but as a
structural component of the photoreceptor. Retinol is
absorbed by the cells of the retinal pigment epithelium
(RPE) and is converted into 11-cis-retinal. This compound
then binds to the protein opsin to create rhodopsin.
When light enters the eye, 11-cis-retinal transforms into
all-trans-retinal, resulting in the transmission of an
electrical signal to the brain, which is when vision occurs.

Excretion - occurs when the body has a surplus of
substances, which are then further oxidized into water-
soluble forms, such as glucuronic acid, and removed from
the body through feces and urine (figure 5).

The authors Nelson, D. L., & Cox, M. M. (2021) in their
study explained the chemical structure and how retinoic

acid acts as a hormone in the cell nucleus through RAR
receptors. While the authors Hall, J. E., & Hall, M. E.
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(2020) in their study explained on the Vision Cycle (Wald
Cycle), the conversion of 11-cis-retinal to rhodopsin.

Lindsay et all. (2020) offers a thorough examination
of Vitamin A metabolism, highlighting its absorption,
storage, and transport mechanisms in the body. The
review discusses important metabolic processes such
as the uptake of retinyl esters, the functions of cellular
transport proteins, and the regulation of vitamin A levels
in circulation.

Clinically, the failure of vitamin A homeostasis presents
in two forms: deficiency (Hypovitaminosis A) and toxicity
(hypervitaminosis). In contrast to water-soluble vitamins,
the kinetics of vitamin A are controlled by binding
proteins (RBPs), and any disruption in this balance can
lead to direct cellular damage.

a)Xerophthalmia: Impact on the Ocular System
The progression of this condition is outlined by the WHO:

Hemeralopia (Night Blindness): This occurs due to the
lack of 11-cis-retinal needed to synthesize Rhodopsin in
rod cells. It is the initial functional sign.

Squamous Metaplasia: In the absence of retinoic acid
(RA), the conjunctival epithelium loses its goblet cells,
which are responsible for mucus production. This change
leads to pathological keratinization of the epithelium.

Bitot’s spots: These consist of keratin deposits and
bacterial debris, specifically from Corynebacterium
xerosis, resulting in the formation of white plaques on
the eye’s surface.

Keratomalacia: A final stage characterized by softening of
the cornea due to proteolysis. Collagenase enzymes break
down the corneal stroma, resulting in perforation and
complete blindness.

b) Keratinizing Metaplasia (Skin and Lung) occurs due
to insufficient RAR/RXR signaling, leading to improper
differentiation of epithelial stem cells.

In the case of follicular hyperkeratosis, keratin builds up
in hair follicles, resulting in a condition characterized by
skin “peaks.”

Respiratory infections may arise from a deficiency of
mucus and cilia in the bronchi, which allows for easier
bacterial colonization. Vitamin A is referred to as the
“anti-infective vitamin” for this reason

The pathogenesis of hypervitaminosis A (figure 7) involves
toxicity that arises when the Retinol Binding Protein
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(RBP) reaches its limit in binding retinol. When retinol
is free and unconjugated, it functions like a surfactant,
disrupting the lipid membranes of cells and organelles,
including lysosomes (Sommer, 2008)

Acute Toxicity and Intracranial Pressure

Doses exceeding 100 times the recommended daily
allowance can lead to Pseudotumor cerebri. Free
retinoids influence the redistribution of cerebrospinal
fluid, resulting in increased intracranial pressure, which
may cause papilledema and severe headaches (Penniston
et all. 2006)

Chronic Toxicity and Bone

High levels of vitamin A negatively affect vitamin D and
increase the activity of osteoclasts.

Mechanism: The expression of the RANKL gene is
heightened, which encourages the breakdown of hone.
This results in elevated calcium levels, bone discomfort,
and unexpected fractures.

Hepatotoxicity: Stellate cells accumulate excess retinyl
esters, enlarge, and promote collagen production, which
can result in liver fibrosis and high blood pressure in the
portal vein (Ross, S. A., et al. (2000)).

Teratogenesis: Disruption of HOX Genes

Retinoic Acid (RA) serves as an important morphogen
that defines the anterior-posterior axis of the embryo.

Mechanism: Elevated external levels of RA, such as those
caused by medications like Isotretinoin, disrupt the
natural RA gradients in the embryo. This misalignment
affects the HOX genes, which play a crucial role in body
organization.

Outcome: Fetal Retinoid Syndrome may result,
characterized by microtia, anomalies of the aortic arch,
and defects in the thymus and craniofacial structures
(Clagett-Dame, et all. 2011)

Bioanalytical methods for determining vitamin A

Analytical methods are used to assess vitamin A status
in the body by identifying and quantifying retinol and
its metabolites in serum or plasma through laboratory
techniques.

The most commonly utilized technique for measuring
vitamin A is high-performance liquid chromatography
(HPLC), known for its sensitivity and precision in analysis
(Burtis et al., 2012).
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Additional methods comprise:
- spectrophotometry
- gas chromatography (GC)

- liquid chromatography coupled with mass spectrometry
(LC-MS)

These techniques are commonly utilized in clinical and
research laboratories to evaluate vitamin A status and to
identify deficiencies or excess levels in the body (Skoog et
al., 2014).

Mass Spectrometry (MS/MS) has revolutionized the field.
The use of sub-um particle columns allows the separation
of all isomers of retinol and retinoic acid in a very short
time. LC-MS/MS is now the preferred method for assessing
vitamin A status in the population, as it can accurately
measure minor metabolites that HPLC-UV cannot detect.
(Wang et al. 2018; Fanali et al. 2017)

METHODOLOGY

This paper is based on a review of current scientific
literature, including articles from indexed journals and
databases. Studies that focus on bioanalytical methods
for measuring vitamin A and its functional biomarkers,
along with their application in clinical assessment and
public health, were examined.

DISCUSSION

Maintaining an appropriate balance of vitamin, A is
crucial for normal bodily functions. Both insufficient
and excessive levels can lead to serious health issues.
Hypovitaminosis A continues to be a notable public
health concern in various countries and necessitates
interventions  through enhanced nutrition and
supplementation initiatives.

Uncontrolled use of supplements can lead to an increased
risk of hypervitaminosis A. Therefore, monitoring
vitamin A levels in a laboratory setting is important for
diagnosing and managing these conditions.

Bioanalytical methods for analyzing vitamin A (retinol)
are important for evaluating nutritional status and
diagnosing its deficiency or excess in the body. The most
commonly used and reliable method is high-performance
liquid chromatography (HPLC), which enables the
separation and precise quantification of retinol and
carotenoids in serum, plasma, or food, and can be paired
with different detectors, such as ultraviolet-visible (UV-
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Vis), diode array detection (DAD), fluorescence, or mass
spectrometry (MS).

MSexhibitshighselectivityandsensitivity,asdemonstrated
by studies that show enhanced quantification of vitamins
using HPLC-tandem MS. Furthermore, the ionization
technique in MS is significant, with atmospheric pressure
chemical ionization (APCI) producing fewer matrix
interferences compared to electrospray ionization (ESI).

Sample preparation, including extraction with organic
solvents and cleanup with solid-phase extraction (SPE),
is significant as it directly influences the accuracy of the
results.

LC-MS (liquid chromatography combined with mass
spectrometry) and UHPLC-MS (Ultra high performance
liquid chromatography-mass spectrometry) are utilized
for more advanced analyses, providing high sensitivity
and specificity, particularly at low concentrations.
Simpler methods like spectrophotometry are used less
frequently due to their lower specificity (Lindsay et al.
2020).

The authors Sportiello et al. (2025) discusses a study
in which natural hydrophobic solvents (NaHDES) were
utilized to extract K-carotene from pumpkin skins,
considered agro-industrial waste. The findings indicate
that a specific combination of menthol and lactic acid
was the most effective, reaching vields comparable to
those achieved with traditional solvents like acetone,
while being safer and more environmentally friendly.
Also, the optimal extraction conditions were determined
using statistical methods, achieving maximum efficiency
with lower energy consumption and lower costs.

Devi-Nair G. R. et al. (2022) describe the creation of a
laboratory method for the simultaneous determination
of retinol (vitamin A) and two carotenoids (lutein and
B-carotene) in food products.

This method utilizes high-performance liquid
chromatography (HPLC) and allows for analysis of these
components within 45 minutes, demonstrating good
accuracy and repeatability. The findings indicate high
sensitivity with a low detection limit, favorable linearity,
and satisfactory recovery during the extraction process.
Also, the use of an improved sample preparation system
(SPE) helps in better cleanup and increases the quality
of the analysis. This method is considered reliable and
efficient for the routine analysis of these components in
foods and can also be used for similar analyses in other
products. The study shows that these natural solvents are
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a sustainable and effective alternative for the utilization of
food waste and for the extraction of valuable components
such as carotenoids.

A study by Katsa et al. (2021) and colleagues reported
on the determination of fat-soluble vitamins in rice
cereal baby foods using HPLC-DAD and UHPLC-APCI-
MS/MS techniques. Three methods were conducted and
compared in this study. The fundamental principle of
all three methods involved enzymatic hydrolysis, hot
saponification, and liquid-liquid extraction. Among the
three methods, one method was preferred since it could
detect all three vitamins (A, D3, E) simultaneously and is
deemed faster, ecofriendly as well as cheaper for routine
analysis. However, the presented method reported higher
detection limits compared to previous studies; that was
presumed to be in relation to the matrix effect.

CONCLUSION

Vitamin A is a crucial micronutrient necessary for
various biological processes within the body. Both
hypovitaminosis and hypervitaminosis A are conditions
that can lead to significant health issues. Timely diagnosis
and evaluation of vitamin A status through laboratory
analysis are vital for preventing and addressing these
conditions. Nutritional education and the appropriate
use of supplements are key strategies for maintaining
optimal levels of this vitamin in the body.
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ABTOpUTE CMETAAT [eKa OBOj TPYJl MMa KJIYUHO 3HAUEHe KAKO 3a MalMeHTUuTe, Taka U 3a 37paBCTBeHUTe pabOTHULIN
KOM Ce I'PIyKAT 3a JIMIA CO MYJITUIIHA CKleposa. llenra Hu Oelie Jla puKa)keme peajieH YBHUZ BO MOMEHTasHaTa
cocTojba Ha OBUe MalMeHTH, UCTAKHYBAjKM TH MPEIU3BUIIUTE W HEJOCTATOLIMTE BO OJHOCOT MTOMerY 37IpaBCTBEHUTE
AaBTOPUTETHU, JIEKApUTe, MEeIUIIMHCKUOT TiepcoHan v nanpedtute. Co Toa cakame Jla TIOTTUKHEME Ipe3eMarhe Ha
COOZIBETHU MEPKU KOU Ke MpHU7IoHecar 3a rnoJjiobpyBame Ha KBAJIMTETOT HA JKMBOTOT HAa TanyeHnTuTe. Hamiata Bu3uja
e OBOj TPY/, [1a MPeTCcTaByBa OCHOBA 3a OPOjHU WIIHW UCTPayKyBakha, KOU Ke ja 3rojiemMaT KOpUCTa 3a MalleHTuTe 1 Ke

ja HaArpazaT CTPYYHOCTA Ha MEIIULIMHCKUOT MepcoHall.

KHYLIHI/I 360pOBI/II MYJITUITJIEKC CKJIepO3a, IMTalleHTr, He3a40BOJIeH, MeAUITMHCKHN l'IOTp66I/I

MyntunHara ckineposa (MC) npecraByBa MH(IaMaTOPHO
3abonyBame Ha IeHTpaaHuoT HepBeH cucteM (LJHC). Ce
NO/DKM Ha MYyITH(AKTOPUESTHO YCIOBeHa, aBTOMMYHA
peaxiiuja Koja BOJM JI0 ieMUeTMHU3AIMja KaKo Pe3yiTaT
Ha mUMQOLUTHA MH(UITPalMja Ha MacHaTa MUeTMHCKa
obBuBKa okony akconute Bo IJHC (1). OBoj mporec ja
HapyIIyBa CIIPOBOJIJIMBOCTA Ha CUTHAJIMTE LITO Pe3y/ITHpa
CO HapyllyBaie Ha KOMYHMKAIljaTa MoMery HepBHUTeE
KineTky. [laToaHaTMcKy, ce KapakTepusupa co audysHo
BOCIajIeHKe, JIeMMeMHU3alja, TIM03a M aKCOHATHa
TIOBpe/ia Ha MO30YHOTO TKKBO (2). Pentaricute ce KITMHUUKH
M3pa3 Ha aKYTHUOT BOCIANMTEJIeH TIporiec. PenarcHo-
pemurenTHata hopma (PPMC) e Hajuecta hopma (85-90%
o/ TIAL[MEHTHTE Ha II0UeTOKOT Ha bonecta). [Iporpecujata
ce JIOJKM Ha XPOHUYHO-/[i(hy3Ha aKCOHATHA M HEBPOHCKa
JereHepardja (3).

MC e BOJIeYKa MeJUIMHCKa ITpUYMHa 3a IIOIPedeHOCT

mopajy  HEBPOJIOMIKO  3a00NyBame, Koja  OOMUHO
3aIll0YHYBa BO TPeTaTa i YeTBpTaTa ielieHuja off JKUBOTOT.
Co 3ro/ieMyBameTo Ha BHJIOBUTE HA UMYHOMOJYIaTOPHA
Tepanuja CTaHyBa MpeJU3BMK M300pPOT Ha BUCTHHCKATa
Tepamuja 3a cekoj marenT (4, 5). Co ornen Ha (akToT
meka MC ru 3acera malyeHTUTe, a CO TOA M 3ae[JHUIIATA,
0e30eIHOTO ¥ YCIENIHO MeHalMpale Ha HCTaTa
TMPeTCcTaByBa eCeHIMjaieH  OMIITeCTBeHO-MeMIMHCKH
pobIIeMm.

MynTunmata ckiepo3a HacTaHyBa Kako TOCNTeWIia Ha
KOMIUTEKCHa MHTepaKIjja MoMery reHeTcKuTe (hakTopu
1 akropuTe 0off KMBOTHaTa cpeauHa (6). [IpercraByBa
eJIHO OfT HajpacrpoCTpaHeTHTe HEBPOJIONIKM 3a00/TyBakba
BO CBETOT W BO MHOTY 3eMju IIpeTCTaByBa BOJleUKa
TPUYKHA 32 HETPAYMATCKO HEBPOJIOMIKO OLITETYBAE Kaj
miaziure jyre. bormecta Hajuecto 3amouHyBa nomery 20
1 40 To7MHK, HO MOKe Jla ce MaHU(ecTHpa Ha OMIIO Koja
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Bo3pact (7). Peunicu 10% of1 ciyuaute ce ujarHOCTULIPAAT
npep 18-roguinHa Bospact. Bo EBpona, mpeBasneHiiaTa Ha
MC ce nporieHyBa Ha 0Kony efieH ciydaj Ha 1000 nyre (6).

He3ayioBeHr MeIMLIMHCKY TIOTPeOn

TepMuHOT ,He3a/[0BOJIEHM MEIULIMHCKA MOTpeou” ce
KOPHUCTH 3a Jja OIHMIIe ,CUTYal[ija BO KOja MOeJNHIA WX
TPYIM He ycreBaart Jia jooujaT OeHeHIMK off pasInyHu
HPUUKMHY, MaKO THe OM Mojkelie fla I'M JoOujaT MpeKy
MHTePBEHLINH UK 00e30e/lyBame 3ApPaBCTBEHU VCIYTH.
OcHoBHaTa MpHPOJa Ha HEWCIIONHETUTEe IIOTPeOu e
JaneKky Off CTaTWuHa, OMIEjKM Taa MOKe [la TPETPIH
3HAYAjHH MPOMEHM BO 3aBHCHOCT Off 3[PaBCTBEHUOT
CHCTEeM U TMOJpIIKaTa Koja e JoCTalHa BO ceKoja 3eMja
(8). IpeBanenmaTa 1 MepleNiujaTa Ha HEMCIIOTHETUTE
HOTpebU Kaj MoeMHIM CO XPOHUUHHU O0/IECTH, KAaKo IITO
e MC, 3aBucar ofi pa3muKUTe BO IPUCTAIOT [0 YCIVTH,
3/IpaBCTBEHUTE TIOUTHKU U pacrpesendara Ha pecypcu
BO Pa3/IN4HU 3eMju (9).

Jlyreto co MC MokaT fja MMaaT pa3IMyHU MOTPeOH BO
3aBMCHOCT Ol HUBHATA WHBAJMIHOCT, UHUBUIyaTHUTE
JKUBOTHM MCKYCTBA, JIMYHUTE KApaKTEPUCTUKU WU
TeKMHaTa Ha Oosecta. Kora oBue IoTpeOM ocTaHyBaaTt
HeaJIpecupaHH, allMeHTHTe ce OCTaBeHU CaMM Ha ce0e 1a
ce 6opaT Co MOTEITKOTUKTE KOW ITPOU3/IeryBaat o HABHATa
oomect. CripaByBameTO CO HEUCIIOHETUTE TOTPeOM Ha
OBMe MAI[eHTH Tpeba Jla MOTTUKHE MOoJ00po pasoupame
U 3rojieMeHa CBECT 3a TepCleKTUBAaTa Ha MaljueHTUTe.
BeymrHocT, MCTpakyBameTo Ha HEUCIIOMHETHTe MOTpeOu
o[ TepCIeKTMBaTa Ha MAal[MeHTHTe MOXke [a Oupe
KOPMCHO 3a CIIpaByBaibe CO JIHEBHUTE TOTEIKOTUH U
3a ONTHMHM3alMja Ha HeraTta. KpajHata Len Tpeba fa
Ouyle MMIUIEMeHTal[jaTa Ha MHTerpupaH, OpHeHTHUpaH
TIPUCTAI KOH CeKOj MallieHT MoeJUHEeYHO.

O6e30enyBameTo coofiBeTHa U TmocTojaHa Hera (10)
TPeTCTaByBa TojieM MpeIu3BUK MOPaay BapujabUIHOCTa
Ha KJIMHWYKUTE KapaKTepPUCTUKW TpU  TO0YETOKOT
Ha Oonecta ¥ HEj3MHOTO MOHATAMONIHO pa3BUBAbE.
OTTyka mpou3/ieryBa M 3HAUEHETO Ha 37IPaBCTBEHUOT
CHCTEM BO VIIPaBYBalbeTO CO XPOHMYHHU OOJIECTH, KaKo
mrro e MC. HajuspaseHaTa KaTeropuja Ha HEUCIIOTHETH
MoTpeOM e TMOBp3aHa CO TIOTENIKOTHM TIPU TPUCTAIoT
710 Hera of COIMjaJIeH acIeKT M CO TIoTpedaTa 3a MOMOII
BO CEKOjIHEeBHUOT KUBOT. OrpaHUYEHUOT MPUCTAIl IO
37IpaBCTBEHU YCIIYTU TPETCTaByBa 3HauyaeH Mpeu3BUK
3a OCTBapyBame Ha MPaBOTO Ha Hera, IITO YecTo Oapa
TOTIOJIHUTE/THU TpoIIol 3a Tauuenture. Ilocrapute
Jiyre, TIOHMCKOTO HMBO Ha 00pa3oBaHHe, MOJONTOTO
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Tpaerbe Ha D0/ecTa U MOBMCOKUTE HIBOA HA MHBATUUTET
ce KJIYYHH IeTePMUHAHTH 32 HaMaJIeH KBaIUTET Ha JKUBOT
¥ TIOYECTH HEMCIIONMHETH oTpedu. MHOTY e BajKHO [ja ce
ajipecupaar MoTeHIija/IHATe HeeJHAKBOCTH BO Herara 3a
TalyeHTUTe co moTemku coctojou (10). Jlekapute urpaar
K/Ty4Ha y/Iora Bo MOTO/THYBabEeTO Ha 0Baa ITpa3HMHa MPEeKy
MMIIEMEHTHADabe Ha IIepPCOHAJM3UPAHM  CTPATErHu
3a TpeTMaH U 00e30eqyBame ceomdaTHA YCIVTH 3a
MO/ IPIIKA.

[Tpucramor o uHpopmamuu (11) mpercraByBa Buj Ha
He3aJloBOJIeHa TI0Tpeda HacoyeHa KOH II0fI00pyBarbe
Ha KOMYHMKaIUjaTa Mer'y IeKapoT ¥ MAlUeHToT, CO Iiel
7la ce OBO3MOKM 1[eJIOCHa MH(OPMUPAHOCT U AKTHBHO
BKJIyUyBale BO OJIYKUTE 3a 3[paBCTBeHaTa HeTa,
KaKo M 3rolieMyBalke Ha CBECHOCTA 32 CHMIITOMUTE,
CO IITO Ce BOCIOCTaBYBAa IpPUCTAll OPHMEHTHPaH KOH
narueHToT. OBa MO3Ke Jla ce MOCTUTHE MPeKY BIIOKYBabe
TIOTOJIEMU Haropu BO MH(OPMHUPambeTo Ha MallieHTHTe,
OpraHu3upame JUYHU WIM OHJIAjH COCTaHOIU, KaKo U
TMPeKy COOJIBETHO COBETYBaie 3a MPABUIHO KOPUCTEHEe
Ha JlocTanHuTe OHajH pecypcu. OBoj TpucTam Ke
OBO3MOKH TIO[JTA0OKO pa3bupame Ha CrielugpuuHuTe
TIOTPeOM Ha CEKoj MoeMHell, 0BO3MOKYBajKH e(heKTHBeH
¥ TIepCOHAMM3UPaH TPUCTAIl 32 HUBHO aJjpecupame U
107100 pYBarbe Ha BKYITHUOT KBAJIUTET Ha JKUBOT.

OmoKyBatbe Ha porpecujaTa Ha bosecTa u of[o0pyBatbe
Ha TPeTMaHWTe 3a IPOTPECHBHUOT TUIl HAa MY/ITUITHA
CKJlepo3a

[lorpebaTta 3a HOBM Tepamud KOM ja 3abaByBaaT
HeBPOJIONIKATa MPOrpecyja 1 ro IMofio0pyBaaT KBaIUTETOT
Ha JKMBOTOT Ha MALMEHTHTE € Off TOJeMO 3HAuerhe
(12). HoBuTe uctpaskyBama ce (DOKycHpaaT Ha pa3Boj
Ha JIEKOBM HACOUEHM KOH CIIpeuyBame Ha KOHKPETHH
MOJIEKY/IapHM [TAaTeKH KOM ja MOTTUKHYBAaT HAmpegHaTa
(basa Ha Oonecta (12). YHampeqyBameTo Ha TepamnuuTe
0l OBO3MOKM/IO HaMajyBame Ha HWHBATUIUTETOT U
3rojieMyBame Ha CaMoCTOjHOCTa Kaj maruenTtute. OBaa
He3aJI0BOJIeHa MeIMIIMHCKA MOTpeba CTHMY/IMpa pPa3Boj
Ha HOBH TePaIeBTCKY MPUCTAIN 1 KTMHAYKU UCITUTYBakba.

O,[[J'[O}KYBHH)E nim I/I36eI‘HYBaH>e Ha MHBa/IMJHOCTA

Peunicu 80% o Bo3pacHUTE JMIla CO MY/ITUITHA CKJIEPO3a
TpecTaHajie Ja pabOTaT yIITe BO MPBUTE MET TOJUHH IO
JMjarHo3aTa, HajuecTo Kako pe3y/lTaT Ha WHBAJIMHOCTA
(13). OBa mpeTcTaByBa 3HAUMTETHA 3aTPUIKEHOCT, 0COOEHO
CO HampeflyBabeTo Ha TMaIMeHTUTe HU3 Pa3TMYHUTE
CTaIMyMU Ha MHBAJIUJTHOCT, KOU BKJTyUyBaaT OrpaHuueHa
MOOMJTHOCT ¥ IIeJIOCHA 3aBUCHOCT IPU CEKOjIHEBHUTE
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akTuBHOocTH. WHBamupgHocta mnoBp3aHa co MC Moxke
lla ce KaTeropusupa Kako (DM3MUKa WIM ICHXOIOMIKA,
BKJIYUYBajKu M KOTHUTUBHU HAapyLIyBaiba.

[Icuxomnomika WHBAJIMJHOCT

Mako mcuxonmonikata MHBaJMIHOCT YeCTO Ce HaBeflyBa
KaKo TojeMa He3aJioBojieHa IOTpeba Off CTpaHa Ha
3[IPaBCTBEHUTE PAOOTHUIIM M TIALMEeHTUTE, OpPOjHUTE
(bu3MUKK HapyIIyBaiba BJIMjaaT Ha MEHTATHOTO 3paBje
10 HampeyBameTo Ha Oomnecta (14). EposuBHuTe ederru
Ha JIOJITOPOYHMOT EMOLMOHAJIeH CTPec ce MOJIMOJHH,
Ho marmeHtuTe co MC reHepajqHO He pasroBapaaT 3a
eMOIJMOHAJTHUOT CTPeC CO 37IpaBCTBEHUTE PAOOTHUIIA
(14). Op npyra cTpaHa, HeryBaTeJMTe Ha MalMEHTHTE CO
MC yecTo ce HapeKyBaaT ,CKpUeHM MaIMeHTH", OujejKu
THe 00e30elyBaaT TOJMHU TOCBETEHa TpUkKa, 0COOEHO
TIpH 110jaBa Ha penuauBH (15). [lorpedure 3a Hera ce yirre
TI0T0/IeMH Kaj MaI[UueHTH CO TTPOrpecBHA O0/ECT U TEIKN
cuMmrToMu. Bo TeKOT Ha 60ecTa, KOTHUTUBHUTE TPOOIIEMH
ce jaByBaaT Kaj npuommkHO 50% op manuedrture. OBue
neduLTH MOJKe Jla BlMjaaT Ha KPaTKOTpajHaTa MeMOpHja,
KOHIIEHTpalyjaTa,  BU3YO-TIPOCTOPHUTE  (DYHKI[WH,
U3BpLIHUTE (DYHKIMK U 00paboTKaTa Ha MH(OPMAIUHL.

Du3YKa MHBAJIUIHOCT

[Tokpaj HamajeHaTa MOOMIIHOCT, Koja IPeTCTaByBa
HajuecT M HajounrneeH (U3MUKK cuMOTOM Kaj MC,
IPYTH IPo0JIeMM KOM Ce jaByBaaT CO HAIPeIyBAambeTo Ha
OorecTa BKIyuyBaat aucaruja, HapyuyBama BO TOBOPOT
u BujoT (16). HesajjoBoneHuTe 31paBCTBEHM TIOTPeOM Ha
HalMeHTUTe ce TOBP3aHH CO CTaUyMOT Ha Oojiecta u
CTETIeHOT Ha MHBAJIUTHOCT, JI0fieKa COLIMjaTHUTe MOTPeOu
ce TOJ, BJMjaHHe Ha KIMHWYKK U COLMOZIeMOrpad)cKu
(axropu. HapyiyBameTo Ha BUOT IPETCTaByBa BOJIEUKa
IIPUYKHA 32 MHBAJTMIHOCT Kaj maiueHTuTe co MC.

lpentuuKyBame Ha KOPUCHHU aTaTKU M OMOMapKepu

Hajuecto KopucTeHaTa ajaTKa 3a IIOCTaByBame Ha
nujarHo3a Ha MC ¥ rpolleHKa Ha IporpecujaTa Ha bojecTa
e MarHetHaTa pe3oHaHia (MPHU). Cemak, BpemHOCTa
Ha MPU kako OmoMapkep 3a OMJIO IITO JIPYro OCBEH
ONTOBAPYBAaWkETO CO JIe3MU WM BOCTIA/TIEHMETO MOKe fla
ouze orpannuera (17). IloctojaT U MHOTY [Pyrd MOKHH
aJTaTKu M OMoMapKepu 3a aujarHoctuippare Ha MC u
c/lefiele HaTeKOTHa001ecTa, BKITyUyBajKHMMYHOTeHe TCKI
1 mabopaTopucku broMapkepu. Cemak, HUBHATA IIPUMeHa
e OrpaHWYeHa TIOpajjd HEJOCTHT Ha Crelu(UIHOCT,
BUCOKM TpPOIIOLM ¥ TIPAKTUUHU TIPEJU3BUIM 34
cexojHeBHa yroTpeba (18). LlepebpocnuHanHaTa TEUHOCT
(CSF) mpeTcTaByBa MHTepecHa 1e/l 3a UCTPaKyBame Ha
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oromapkepu Kaj MC (17). JJomomHUTENHO, HAIOpUTE 3a
BOCIIOCTABYBambe COOJIBETHM OMOMApKepH 3a PU3MK,
nujarHo3a u mporpecuja Ha MC ce orpaHuueHy Topaju
HeJI0OBOJIHO pa30uparbe Ha eTHONOrnjaTa Ha DorecTa.

JlobuBate moo0py MepKu 3a (hYHKIIMOHAJIEH UCXO

bupejkun MC Bnujae Ha moBeke o0acTy Ha (bU3MUKaTa U
HeBpoJIoNIKaTa (DYHKI[Hja, HUTY e[[Ha e[HHCTBEHA MepPKa He
e JTOBOJTHA 3a TTPOIIeHKa Ha 07100 PYBatbe UITH BIIOIIYBAbe
Ha cumnTomMuTe. KiuHuJapuTe Kou TpeTHpaar maiueHTu
co MC ce cBecHM 3a orpaHuJyBambaTa Ha HEBPOJIOIIKMOT
npersiefi.  [lonoONHUTENTHO, MOMEHTaJHOTO HMBO Ha
nepopMaHcl WM (PYHKIMOHATHOCT Ha ITallieHTOT
MOKe Jla Bapupa U MO}KeOM He T0 Ofipa3yBa JAMPEKTHO
IaTOIOIIKKOT Mpoliec Ha bonecta (19).

PexabuMTalujaTa e KIy4Ha 3a OJIropoYHa MoJI/IpIIKa Ha
JIMIA CO MY/ITUIUIA CKJIEpP03a, 0COOEHO BO MTPOTPeCUBHUTE
(asu Ha Oonmecta. MynTUAUCHMIUIMHAPHUTE THMOBH,
KOM T BKJIyUyBaaT HeBPOJIO3WTe, (hU3MOTEeparneBTHTE,
joromeauTe M TCHXONO3WTe, ja  TOf[0OpyBaaTt
(DVHKIMOHAJIHOCTA,  AKTUBHOCTUTE M YYECTBOTO
Ha MAaIMeHTHTe BO CceKojaHeBHHOT KuBOT (20). Bo
nocnegnute 15 ToOMWHM, TPETMaHUTE 3a PeJalCHO-
pemuteHTHa MC 3HauMTeNHO HamlpeHaa, TIOMeCTYBajKu
ro (OKycOT Off CIpeuyBame Ha pelUAUBUTE KOH
HaMajTyBalbe Ha MHBAJMJUTETOT W MOJ00pyBame Ha
KBaJIUTETOT Ha uBOT. CoBpeMeHHTe Teparmuud TI'u
HaMajlyBaaT peluuBUTe, ja 3abaByBaaT Mporpecujata
Ha Oonecta M MMHMMHU3MpaaT HecakaHu edektu (21).
[lepcoHanu3upaHuOT ¥ MYITUAUCIMITIMHAPEH MPUCTAI
OBO3MO’KYBa KOHTMHYMPAHA TOIJPIIKA 3a MaljUeHTUuTe u
HUBHHUTE CEMEjCTBA, CO 1[e/ MAaKCUMAJTHO Molo0pyBambe Ha
HUBHHOT KUBOTEH CTaH/apI.

3aKIy4oK

PelmaBameTo Ha  He3aJ[OBOJIEHMTe  TOTpeOM  Ha
TMalyeHTuTe CO MYATHIHA CKIepo3a KMMa 3HauuTesleH
TIOTEHIUjast fla TO TI0f[00pK HUBHUOT KBAJIUTET Ha JKUBOT.
1 moKpaj HampejOKOT BO MCTPaKyBambaTa U TeparuuTe
BO TOC/Ie[IHATE TOJ[MHU, MHOTY acHeKTH OCTaHyBaaT
HEeJIOBOJTHO aJIpecpaHy, BKJIYUYBajKK TH TepareBTCKUTe
MOKHOCTH, TIpeBeHIIMjaTa Ha WHBAIUJHOCT U MEPKHUTE
32 (pyHKiMoHaneH ucxop. [loTpebeH e KOHTMHYMpaH
HarpeJioK, He CaMo BO OCHOBHATA HayKa M OTKPUBAETO Ha
TeHEeTCKM U OWOONIKY (haKTOPH, TYKY ¥ BO Pa30UPAeTo
Ha TPUOPUTETHTe HA CaMHUTe MAI[UeHTH, 3a Jla ce
ONTUMM3MPA HUBHATA CaMOCTOJHOCT, MPOJAYKTHBHOCT U
TOJITOPOYEH KBAJIMUTET Ha JKUBOT. McTo Taka, moTpebHo e
7la ce TIOCBETH BHUMaHHe Ha YIIPaBYBAbETO CO TPOILOIUTE
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HOBp3aHM CO TPETMAHOT, Kako OM ce o00e30emuia
OJIPK/IMBA U JIOCTAIIHa I'PIKA 3a CHTE MalldeHTH.
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ABSTRACT

Degenerative disease at the L5-S1 level is one of the most challenging spinal surgical pathologies due to its
specific biomechanical demand, complex pathophysiology, and historically confusing algorithms. Prior posterior
approaches (PLIF/TLIF) have limited success in restoring normal disc height, lordosis, and foraminal dimension(s).
These approaches require substantial neural element retraction and profound disruption of paraspinal muscles.
Anterior lumbar interbody fusion (ALIF) offers several important advantages to patients, including direct ventral
access to the disk,superior sagittal balance restoration, and avoidance of posterior muscle disruption.

The first documented series of the ALIF technique for the treatment of L5-S1 degenerative diseases in North
Macedonia is presented. Since its adoption in 2022 at the University Clinic of Traumatology in Skopje, the senior
author has performed 9 self-standing or combined ALIF procedures over a 1.5-year period. Technical nuances
and clinical results are discussed. The procedure itself, complications, and results are described with clinical
experience examples. Authors stress the importance of knowing this technique as part of the armamentarium for
L5-S1 treatment pathology, in addition to classical posterior approaches. Finally, the authors stress the importance
of accurate assessment of preoperative vascular and visceral anatomy to avoid major complications.

By venturing out of the posterior “comfort zone”, ALIF provides the spine surgeon with a powerful tool to deal with
the L5-S1 mystery. Our initial series from North Macedonia confirms that ALIF is an optimal first-line approach for
isolated L.5-S1 degeneration.

Keywords: ALIF, L5-S1 degeneration, anterior lumbar fusion, spondylolisthesis, first experience North Macedonia,
sagittal balance

INTRODUCTION regarding optimal surgical strategy. This “mystery”
presented to the surgeons stems from several factors.
The same pathogenic mechanism can result in different
final pathomorphological changes and a variable clinical

presentation.

The lumbosacral junction (L5-S1) is the most mobile and
load-bearing segment of the spine. It is therefore most
prone to degenerative change. Pathological changes at
this level commonly include disc collapse and loss of

lordosis. There may also be foraminal stenosis or even
low-grade spondylolisthesis, creating a constellation
of situations that has historically confused surgeons

Posterior interbody fusion techniques such as PLIF and
TLIF have long been the standard approach, largely
due to their familiarity and logistical convenience for
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surgical teams. However, reliance on these methods has
delayed the broader adoption of anterior approaches,
despite evidence of biomechanical superiority at L5-S1(1).
Our previous experience with posterior techniques for
degenerative lumbar spondylolisthesis further highlights
the limitations of posterior-only approaches and the
potential value of anterior alternatives(2).

Anterior lumbar interbody fusion (ALIF) allows
direct access to the ventral disc space for complete
discectomy under direct visualization and placement of
a large interbody fusion cage. A major benefit of the ALIF
approach is the large interbody fusion surface created to
encourage bone fusion. Restoration of lumbar disc space
height and lordosis can be achieved without retracting
the neural elements(3).

The History of Anterior Lumbar Interbody Fusion (ALIF)

The technique of performing surgery on the lumbar spine
from the anterior, used to treat patients who have lumbar
degenerative disease, has existed for about 70 vears.
Over time, with the accumulation of vast experience
and growing understanding of surgical principles, the
original technique of an anterior approach was refined
and is now applied in spine surgery for fusion of the
lumbar spine for a range of disorders. Anterior spine
surgery was not invented for operations on degenerative
disk disease; rather, it originated in the late 19th century
in attempts to treat infections (e.g., Pott’s disease) of the
spine, deformities, or instability of the spine.

The first documented attempt at an anterior approach
to the lumbar spine was made in 1906 by Miiller, who
performed a transperitoneal debridement for a patient
with lumbar tuberculosis(4).

Royle, in the early 1920s, used a retroperitoneal approach
toresect a congenital hemivertebra in the lumbar spine(5).
One year later, MacLennon became the first surgeon to
treat scoliosis in children by an anterior retroperitoneal
approach. In the 1930s, Chaklin performed an anterior
retroperitoneal osteotomy of the lumbar spine.
Theoretically and experimentally, the foundation was
laid for the method of an anterior lumbar fusion. In
1932, Capener proposed the “ideal operation” for such
a bone grafting, and the first such “ideal operation”
was performed in 1933 using a tibial peg. Autografts as
interbody spacers were first reported in 1936.

Burns is credited with being the first surgeon to perform
an anterior spinal fusion of the lumbar spine. He used
bone grafts to treat patients with lumar spondylolisthesis,
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operating through a transperitoneal approach(6). In 1944,
Iwahara published a landmark article on the anterior
interbody lumbar fusion for degenerative disease of the
lumbar spine, using a retroperitoneal approach that is
the basis of the technique for the modern ALIF surgery
that is so popular today.

Lane and Moore, in 1948, were the first to use the approach
for anterior lumbar interbody fusion for lumbar disc
disease and reported a 94% “Good or Excellent” result in
22 patients (though fusion rates with early allogenic bone
grafts were lower, around 54%)(7). Their grafts consisted
of bone grafts, either autograft or allograft, without the
benefit of special instrumentation or interbody cages.
Anterior lumbar interbody fusion (ALIF) techniques have
evolved over the past several decades. Use of interbody
cages, self-standing cages, supplement fixation (anterior
plates and/or posterior instrumentation), and minimally
invasive approaches has all been combined to improve
fusion rates, to enhance disc space height and lordosis,
and to reduce complications.

Although initially there were concerns regarding vascular
and visceral structures, with increasing experience, the
procedure has become safer and more predictable. Often,
an access surgeon is utilized to open and retract the
anterior abdominal wall.

What started out as heroic surgery for TB and congenital
deformities in the early 1900’s has evolved into a modern,
evidence-based surgical procedure that allows for the
treatment and cure of chronic lumbar back and leg pain,
and enables patients to return to active lifestyles. Thanks
for painting such a great historical picture of where
surgery for spondylolisthesis started and where we have
gone from there.

This manuscript presents the surgical technique of
anterior lumbar interbody fusion (ALIF) at the L5-S1 level
as performed at the University Clinic of Traumatology in
Skopje, North Macedonia. In 2022, our team, led by the
senior author of this paper, introduced this approach
for treating degenerative diseases of the lumbosacral
junction, marking the first time ALIF was used in the
country. This technique and its application to clinical
cases clearly demonstrate the technical, safety, and
efficacy aspects of the method described. This article
also represents an important step forward in the field
of treatment of degenerative spinal pathology in North
Macedonia.

Advantages of ALIF Over Posterior Approaches
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When it comes to fusing the L5-S1 segment, the anterior
lumbar interbody fusion (ALIF) approach brings several
clear biomechanical and clinical advantages compared to
traditional posterior techniques.

Rather than dissecting through the back muscles, ALIF
allows direct access to the disc space from the front. This
spares the paraspinal muscles from extensive trauma,
which translates into less postoperative pain and avoids
the iatrogenic muscle trauma and denervation, atrophy,
and fatty degeneration that often occur with posterior
approaches, associated with postoperative back pain(8).
Because the surgeon never has to retract the nerves, the
risk of nerve-root injury and epidural scarring—common
concerns with PLIF and TLIF—is significantly reduced(9).

Another major benefit is the ability to place much larger
interbody cages. These cages do an excellent job of
restoring disc height (even a modest 2 mm increase can
reliably open up the foramina), correcting the local disc
angle, and helping rebuild the natural lumbar lordosis.
The anterior route also makes it possible to perform a
more complete discectomy, creating a larger surface area
for solid bone fusion(10).

The literature consistently supports these advantages:
ALIF tends to achieve better restoration of sagittal
balance and foraminal height than TLIF(11). In contrast,
posterior approaches often fall short, leaving patients
with under-corrected lordosis and lingering foraminal
stenosis—two important limitations when dealing with
L5-S1 pathology.

Surgical Technique - Step-by-Step ALIF at L5-S1

All cases in this series were performed using a standard
mini-open retroperitoneal or transperitoneal approach
under general anesthesia, with a vascular surgeon on
standby.

The patient is positioned supine with slight lumbar spine
extension to facilitate access to the lumbosacral disc. The
incision is planned preoperatively along the projected line
of the L5-S1disc space, as marked on a lateral fluoroscopic
radiograph. Its exact location and length depend heavily
on the patient’s sacral slope and pelvic tilt(12).

A midline, paramedian, or Pfannenstiel incision is
typically made, starting at or slightly below the umbilicus
and extending toward the pubic bone. The Pfannenstiel
incision is frequently preferred for its superior cosmetic
outcome and practical exposure. After entering the
retroperitoneal space with careful paraperitoneal
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dissection, key anatomical landmarks are identified. The
pecten ossis pubis acts as a reliable guide, directing the
dissection toward the sacral promontory.

At the beginning of the procedure, the initial dissection
plane (plan de clivage) is very similar to that used in the
anterior intrapelvic approach(13). We most commonly use
a left-sided approach, as it is more ergonomic for a right-
handed senior surgeon, although there is no fundamental
anatomical difference between sides. The choice of
side is mainly guided by the patient’s surgical history:
we eschew any side with previous lower abdominal or
pelvic operations (such as inguinal hernia repair or
appendectomy). In general, a history of prior surgery in
this region is considered a relative contraindication for
ALIF.

Although the initial dissection plane closely resembles
the anterior intrapelvic approach used for pelvic and
acetabular fractures(13), the two techniques diverge
in their deeper orientation. In ALIF, the blood vessels
are left inferiorly, and the working corridor is oriented
more laterally and superiorly toward the disc space. In
contrast, the anterior intrapelvic approach is directed
more inferiorly, beneath the external iliac vessels, as it
primarily targets the pelvic brim and acetabulum.

Special attention is paid to the identification and gentle
mobilization of the great vessels, including the common
iliac arteries and veins, as well as the delicate sacral
venous plexus. The left ureter is usually identified early
in the procedure; to facilitate its location and protection,
a double-] stent can be placed in the left ureter before
surgery. Once the vessels and ureter are safely retracted,
a self-retaining retractor system (SynFrame®)(14) is
positioned to keep a stable and unobstructed working
corridor to the L5-S1 disc space (Figure 1).

= = ———
3 1 =)

Figure 1. Retractor system positioning during ALIF
exposure

Next, a transverse annulotomy is performed, followed
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by a thorough discectomy under direct vision. All disc
material is precisely removed while preserving the
posterior longitudinal ligament whenever possible to
protect the neural elements.

Figure 2. Intraprocedural fluoroscopy image showing the
removal of the disc material

Sometimes, with loupes and a headlight, or eventually
with an operative microscope, it is possible to perform
anterior central/foraminal decompression via the disc
space(1), using rongeurs, curettes or Kerrison rongeurs.

Figure 3

The endplates are then carefully prepared using curettes
and rasps to create a bleeding subchondral surface
without excessive weakening of the underlying bony
structure. Sequential trials are inserted to determine the
optimal cage height, width, and lordotic angle that best
restores disc height and segmental alignment.

Figure 4.

Finally, a lordotic interbody cage—made of either PEEK
or titanium—is filled with autograft bone or synthetic
bone substitute and carefully inserted under fluoroscopic
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guidance into the prepared intervertebral space, and as
it is a standalone construct, we secure it with screws to
the vertebral bodies. Intraoperative fluoroscopy confirms
proper cage placement and restoration of disc height.

Figure.5 and 6

In several cases with instability or high-grade
spondylolisthesis, we add percutaneous posterior
transpedicular screws to create a hybrid construct(15).

Clinical Experience

First ALIF Series in North Macedonia Between January
2022 and April 2023, nine ALIF procedures were performed
exclusively at L5-S1 by the senior author—the first such
operations in North Macedonia. All patients presented
with refractory radiculopathy, mechanical low-back
pain, or neurogenic claudication secondary to localized
symptomatic degenerative disc disease (DDD), primary
foraminal stenosis or low-grade isthmic or degenerative
spondylolisthesis with or without spondylolysis

Typical Case Illustration

A representative 52-year-old female with grade I L5-S1
spondylolisthesis and severe bilateral foraminal stenosis
underwent ALIF procedure plus posterior fusion.
Preoperative radiographs demonstrated disc collapse and
25 % slip.
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i Figure.7

As in every other case, we perform ACT as part of
preoperative preparation.

Figure.8

Postoperative imaging confirmed complete slip reduction,
disc height restoration, and segmental lordosis gain
(Figures 5-8). The patient reported immediate resolution
of leg pain and returned to work within short period of
time.

At the beginning, we have always performed posterior
stabilization to enhance stability and fusion, and make
the procedure safer.

Review I

Figure .10.

Successful anterior lumbar interbody fusion (ALIF)
requires careful preoperative planning and an
appreciation of potential risks associated with the
surgical approach. Although the anterior retroperitoneal
approach provides excellent disc space exposure and
solid interbody fusion, the technique necessitates proper
patient selection and an understanding of the potential
technical challenges, particularly at the lumbosacral
junction.

Preoperative Planning must include:

m Detailed history of any prior abdominal surgery
(laparoscopic or open/laparotomic), as adhesions
or scar tissue can significantly complicate
retroperitoneal dissection and increase the risk of
visceral or peritoneal injury.

m Comprehensive assessment of lumbosacral anatomy,
including evaluation of the L5 slippage angle in
cases of spondylolisthesis, as well as identification of
transitional anomalies such as lumbarization of S1
or sacralization of L5, which can alter the surgical
corridor and vascular relationships.

m Selective vascular imaging (e.g., CT angiography
or MR angiography) when indicated by abnormal
vascular anatomy on standard MRI, high-grade
slippage, multilevel procedures, to delineate the
position and course of the great vessels (aorta,
vena cava, and iliac vessels) and minimize vascular
complications.

Potential Complications, though infrequent in our
experience, are inherent to the anterior approach
due to its proximity to major vascular, visceral, and
neural structures. In our series of nine cases, no major
neurovascular events occurred. However, the following
complications were discussed with all patients as part of
the informed consent process: peritoneal injury or tear,
dynamicileus, iliac vein or sacral plexus laceration/injury,
ureteral injury, bowel injury, lymphatic disruption (with
potential for lymphocele or chylous ascites), retrograde
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ejaculation (rare, primarily in males at the L5-S1 level
due to sympathetic chain or superior hypogastric plexus
injury)

While these complications are rare with experienced
surgeons and proper surgical technique, the tissue
must be handled gently, vascular structures adequately
mobilized, and assistance of a vascular surgeon obtained
as necessary. Early detection and management are key
to further avoiding catastrophic events. While all of our
patients were made aware of these potential risks, the
overall safety of the procedure was not compromised,
with no permanent major complications.

This section highlights that while ALIF offers distinct
biomechanical and clinical advantages, a disciplined,
patient-specific approach to preoperative evaluation
and intraoperative caution remains essential for optimal
outcomes.

DISCUSSION

The posterior comfort zone—shared by surgeons,
anesthesiologists, nurses, residents, and industry—has
consistently limited ALIF adoption regardless of clear
biomechanical advantages at L5-S1(1)(16). The cervical
spine community embraced anterior surgery decades
ago; the lumbar community must now follow. As Wallace
Stevens noted, “A change of style is a change of meaning.”
A different ventral perspective on the same pathology
provides surgeons with a more strong tool.

Biomechanically, ALIF (anterior lumbar interbody fusion)
at L5-S1 provides advantages in height restoration,
correction of lordosis, and restoration of the foraminal
opening, and is superior when compared to posterior
approaches(10). Its main challenge is the anterior
retroperitoneal approach, which places at risk major
vessels, visceral organs, autonomic chains, and lymphatic
chains(17). The overall rate of complications is relatively
low, around 10-15%(18)(19), yet it differentiates from those
encountered with posterior approaches (PLIF/TLIF). One
of the aims of this article is to present meta-analyses
and systematic reviews on this topic, including specific
approach-related complications, potential risk factors,
preventive measures, and management strategies. The
information will be used to discuss the indications for
the ALIF approach in the treatment of degenerative L5-S1
discopathy and to present the initial experiences with the
application of ALIF in North Macedonia.

This approach is also supported by studies in comparative

Revisté mjekésore - MEDICUS | 76

IS ISP

0000000000000

literature and Evidence-Based Multiple North American
studies. Fras et al. from the Institute for Spinal Surgery
and Research, Haverford, USA found 81% patient
satisfaction after ALIF versus 72% after PLIF on VAS pain
scores. Similarly, Ledonio, Hendricks, and Santos from
the University of Minnesota showed that greater disc
material removal and larger graft-bearing surface, as
performed in ALIF versus TLIF, are both associated with
higher fusion rates(20).

Guyer et al., Shellock et al., and Hisey et al. (Texas Back
Institute) evaluated patients with spondylolisthesis
treated with a combined approach of anterior lumbar
interbody fusion (ALIF) combined with minimally invasive
pedicle screw fixation. 85.4% solid fusion, significant slip
reduction, and improvement in ODI and VAS scores were
achieved in this challenging patient population with zero
subsidence noted at the latest follow-up. ALIF in this
combination appears to be the preferred approach to
sagittal restoration.

The overall complication profile for anterior lumbar
surgery has been systematically reviewed and meta-
analyzed. A 2024 systematic review and meta-analysis of 54
studies including 8,066 patients who underwent anterior
lumbar surgery reported that 13.1% of patients had 1 or
more complications, including intraoperative (3.8%),
postoperative (7.4%), infection (1.5%), and reoperation (1.7%)
rates. There was no significant difference between open
and mini-open approaches for overall complications,
but patients who underwent mini-open approaches had
lower rates of reoperation. The use of an access surgeon
decreased rates of reoperation. In contrast, patients
undergoing surgery after preoperative CTA had higher
intraoperative complication rates (possibly because of
the inherent challenge posed by complex anatomy that is
selected for surgical approach in these cases)(18).

Vascular Complications (Most Frequent and Potentially
Serious) Vascular injuries represent the signature risk
of ALIF, occurring in 1-24% of cases depending on the
series definition (major vs. minor) and level. Venous
injuries predominate (80-90%), primarily left common
iliac vein lacerations or avulsions during mobilization/
retraction at L4-L5 and L5-S1. Arterial injuries are
rarer (0.45-1.5%), typically iliac artery thrombosis or
(exceptionally) aortic laceration(21). One single-center
series of 212 ALIF cases reported 6.1% vascular injuries (5
major: 4 venous requiring multi-suture repair, 1 arterial
requiring thrombectomy/stent); another modern series of
337 patients (508 levels) documented 1.7% venous injuries
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(no arterial events, mean EBL 126 cc, one transfusion)(22).
L5-S1 accounts for the majority of events due to the iliac
vessel bifurcation and the iliolumbar vein’s proximity.

Risk factors include older age (>60 years), coronary artery
disease, prior lumbar surgery, multilevel fusion, male
gender, and higher BMI (correlates with EBL). Anatomical
variants (e.g., high iliac bifurcation, large iliolumbar vein)
are critical at L5-S1(21).

Prevention relies on preoperative 3D CTA to map vessel
anatomy as well as bifurcation. Intraoperative strategies
include gentle medial vessel mobilization, self-retaining
retractors with periodic release to prevent thrombosis,
avoidance of threaded cages that increase shear forces,
and vascular access surgeon assistance in complex cases.
In the Skopje series, vascular standby was routine with
no injuries.

Management  involves  immediate  compression,
Trendelenburg positioning, venorrhaphy or primary
suture repair, and topical hemostatics (e.g., thrombin,
sponges). Postoperative duplex US, MR venography,
or IVC filter consideration applies if thrombosis is
suspected. Mortality is rare (<0.5%) but documented in
aortic injuries. Compared with posterior approaches,
ALIF carries a higher visceral/vascular risk but lower
transfusion requirements and neural retraction injuries.

Visceral and Peritoneal Complications Peritoneal injury
or opening occurs during retroperitoneal dissection
and can lead to dynamic (postoperative) ileus—the most
common early GI event. Ileus rates vary but account for
a significant part to the 74% postoperative complication
pool; prolonged ileus (>3-7 days) prolongs hospitalization
and increases aspiration/pulmonary risks(18). Direct
bowel injury is uncommon (<0.5-1%) but reported (e.g.,
serosal tears or, rarely, perforation). Ureteral injuryis rare
(<<1%) yet possible during lateral retraction or if anatomy
is distorted by prior abdominal surgery—preoperative
awareness (as noted in the original presentation) is
essential(18).

Preventative measures and treatment incorporate
blunt retroperitoneal dissection, complete closure of
any perforated peritoneum, and minimal manipulation
of the bowel. The management of postoperative ileus
is generally supportive, employing a regime of NG tube
decompression, early mobilization, prokinetics and
restricted fluid intake.

Autonomic/Neurological and Sexual Dysfunction
Sympathetic chain injury near the superior hypogastric
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plexus at L5-S1 can cause retrograde ejaculation (RE)
and, rarely, dryness or bladder dysfunction. Systematic
reviews report RE rates of 0.1-3.2% with retroperitoneal
ALIF (higher, 3-6% with transperitoneal)(17). Overall
neurological complications (nerve root or plexus
injury) range 4.1-77%, higher at L5-S1 or in deformity
cases (up to 38% in some subgroups) due to traction or
facet subluxation. Risk factors include transperitoneal
approach, aggressive plexus retraction, electrocautery
near sympathetic fibers, rhBMP-2 use, and male patients
with prostatic disease(23).

Management of RE is often expectant (many resolve
spontaneously within 3-6 months); K-agonists or urologic
referral for persistent cases.

Lymphatic and Other Approach-Related Issues Lymphatic
disruption (e.g., chylous leak or lymphocele) is infrequent
but documented after iliac vessel mobilization; it
may present as retroperitoneal collection or ileus
exacerbation. Management is typically conservative
or percutaneous; laparoscopic fenestration is rarely
required. Wound complications (infection, hernia) are
low (1-2%) with mini-open techniques(24).

Implant- and Fusion-Related Complications These are not
approach-specific but relevant: subsidence (minimized by
large ALIF cages), pseudarthrosis (lower with thorough
discectomy and large graft area per Minnesota studies),
and adjacent segment disease. Hybrid constructs
containing posterior screws reduce these dangers
without adding major morbidity(25).

ALIF vs. Posterior Approaches: Comparative Safety Meta-
analyses show comparable efficacy and fusion rates, but
ALIF has higher severe complications (mortality, DVT, GI
events) offset by lower blood loss, neural injury, and better
sagittal correction(26). Posterior techniques (PLIF/TLIF)
carry more dural tears, epidural scarring, and paraspinal
muscle damage. In the original presentation’s cited
American studies, ALIF demonstrated superior patient
satisfaction (81% vs. 72% PLIF) and fusion metrics(20).

Our initial nine-case series, the first ALIF experience in
North Macedonia, confirms technical reproducibility,
safety, and usefulness in a resource-limited setting.
Radiographic restoration of disc height, lordosis,
and foraminal patency translated into rapid clinical
improvement, in line with international benchmarks.
Long-term follow-up (ongoing) will further validate fusion
rates and durability.

Limitations encompass small sample size and short-term
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data; however, the novelty of introducing this technique
nationally justifies early reporting. Future studies will
compare ALIF versus TLIF head-to-head within our
population.

CONCLUSION

ALIF is a good option for isolated L5-S1 degenerative
disease, with or without supplemental posterior fixation.
For L4-L5 pathology, TLIF remains the first choice
unless significant lordosis restoration is required. By
introducing ALIF in 2022, North Macedonia has joined
the international community of centers utilizing this
powerful anterior corridor.

The L5-S1 mystery is best solved not by doing “as much
as we can” posteriorly, but by choosing the anatomically
logical anterior route. As Tim Burton observed, “One
person’s craziness is another person’s reality.” What in
the past seemed radical is now evidence-based standard
care.
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T'OHHOCKOITHJATA KAKO 3/TATEH CTAHJIAP/I BO HCITUTYBAILETO
HA UPUIOROPHEAJTHIOT AT'OJT - ITPEIJIE]] HA IUTEPATYPA

Wpuna bormanosa?, Emunuja l'omeBcka JlamteBckat?, Myxamenun Pymmtu’, Mepuma Uzavpu?, [luensa bpanmu

Pyurir®

1J3Y YauBepsurercka KiHuka 3a ounu bonectu - CKomje,
2Yausep3suret CB. Kupun u Metopuj - Ckormje

5J3Y Knuunuka bonnmnia TetoBo, Opnfeneniie 3a ounu oonecti - TeToBo

43Y Omirra bomauia I'octuBap, OppeneHue 3a ouHu Oonectu - ['ocTiBap

’J3Y 3ppaBcTBeH oM - CKorje

ABCTPAKT

Medicus 2026, Vol. 31 (1): 80-83

['oHMOCKOIMjaTa IIpecTaByBa BaykHa OMTa/IMOJIONIKA [JMjarHOCTMUKA METOHa Koja ce yroTpeOyBa 3a eBajyaliuja U
IjarHoCTULMparke Ha 3ab0syBambaTa Ha MPUIOKOPHEAJIHOT arojl. Taa e MHBa3MBHA METO/la Koja ce W3BEeJlyBa CO

MOMOIII HA pas3JInuHK OKY/JIapHU JIEKW M HMBHA [IMPEKTHA arljIMKalija BO OKO M CO TIOMOII Ha OMOMMKPOCKOIIOT Ce
nobuBa peanHa cimka ofi cTpykrypute Ha MKA. U mokpaj oTKpuBame Ha HOBM He WHBA3WBHU U CODUCTUIIMPAHU
MMUILIMHT METO/IU 3a UCTIUTYBame Ha KA ronmnockornumjaTa ce yiire e 371aTeH 3TaHap]] U HajueCcTo KOpUCTeHa MeTojia
3a Mpervie]] Ha CTPYKTYPUTE IITO ja COUMHUYBAT CAMUOT MPUAOKOPHeasieH aroj U Apyru CTPYKTYpu Ha oKoTo. OBa
METOJIa e AUHAMUYHA U ce 10OUBa peasiHa CJIMKa BO TeK Ha UCTTUTYBAETO.

L[enTa Ha OBOj Tpyad benre Ja ce JOoKayKe BaKHOCTa Ha OBa ,I[I/IjaFHOCTI/I‘IKa MeTOoa CO cCuTe IMMpeJHOCTH M HeJOoCTaTOL 1

BO CceKojiiHeBHaATa oTaMOIONIKA TpaKca.

Knyunu 360poBu: ['oHMOCKOTIN]a, MPUIOKOPHEeasIeH aroj, TiayKoM.

BOBE]]

['oHMOCKOMHMjaTa TPeTCcTaByBa KIMHUYKA O(TaIMOIONIKA
IWjarHOCTMYKA  MeTofla 3@  WCIWTYBame  Ha
VPUJIOKOPHEAJTHUOT —aroll U HeroBUTe CTPYKTYpH.

MpuoKopHeaTHHOT aroJ peTcTaByBa KIIyuyHa aHaTOMCKa
¥ (pYHKIMOHAIHA CTPYKTYpPa BO MPEJHMOT CETrMEHT Ha
OKOTO.

Toa e MecroTo Kajge WITO cCe CIJEKHBHHT UPUCOT U
POKHHUIIATa U UT'pa 3HaqajHa yjiora BO oBelyBambeTO Ha
O4YyHaTa BOJWYKa IIPEKy Tpa6eKYHapHHOT MpeKecCT CUCTEM
1 KaHanoT Ha [llnem.

IIpex 1900r uaMpPOKOPHEATHHOT aroj OWI MO3HAT KaKo
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,,Viriditas” - 3eneHa HujaHCca Ha 3eHHIATa 0€3 MOKHOCT
na ce BugatT ctpykrypuTe. Bo 1930 Jleon Kere - amepuuku
mo3HaT oranmornor ja usymu Keme jeHcor co mTo ja
OBO3MOKH AMpeKTHaTa roHlocKonuja gogeka Bo1950 XaHc
['onMaH - o3HAT aBCTPUCKO-II(ajIiapcKu o TaMosor u
Hay4yHUK ja u3ymu ['ongMaHoBaTa yma co 3 orjejana u
€O TOA ja OCHOBA MHIMPEKTHaTa 0(hTa/IMOCKOIIHja Koja ce
KOPUCTH U JIeHeC.

MATEPHJAJI 1 METOJIN

3a MaTepujaii ¥ MeTO/IH, KOPUCTEBME Pa3TMUHU U3BOPU
3a 7la cobepeMe MaTepujaid INTO TM aHATU3MpaBMe W
obpaboruBMe. IIpebapyBameTo Ha OOjaBeHHTe CTYIUU



ANy

fellie CIIpoBeieHO BO HayUHM 0a3u Ha MOJIATOLM KaKo IITO
ce Google Scholar, PubMed u Scopus.

Bo aHanm3ara Oea BKIy4eHH U CTYIUM KOU Oea 00jaBeHH
BO TlepuofioT off mocsenuute 10 rofuHu, Ha AHITMCKU
jasMK, KOM J[MPeKTHO ce OJHeCyBaaT Ha TeMmaTa Ha
crynujara. CtyauuTe 6e3 Ie/I0CeH TeKCT U OHUe IITO He
T MCIIOIHYBAaa KPUTEPUYMUTe 33 HayuyeH KBaluTeT Oea
MCKITyYeHHU.

[IpolilecoT Ha cesneKiuja BKAyYyBalle Mpersies Ha
HACJIOBUTE, AallCTPAKTUTe U LelIoCHAaTa COJIPKUHA Ha
cratuute. BRyrHo Oea aHanu3upanu 11 objaBeHu TYI0BH.

AHaToMmuja Ha MPHJIOKOPHEATTHHOT aroj
Bo 0Boj aron ce HaoraaT HEKOJKY KJTYUHH CTPYKTYpPH:

Tpabekynapen mpeskect cucreM (Trabecular meshwork),

mnemoB KaHan (Canal of Schlemm), cknepanen
rpeber  (Scleral spur), twmmjapuo Temo  (Ciliary
body), mBanbe-oBa muHuja (Schwalbe’s line).(1,2,3)

Cornea

Aqueous
Humor Flow. /

Trabecular Meshwor
Schlemm'’s Canal
Scleral Spur

Canal of Schlemm

Episcleral Vein

Iridocorneal Angle

Cnuka Op. 1 IlllemaTcku mpuKa3s Ha MPUIOKOPHEATHHOT
arosn

MeTO,HI/I 3a eBanyaunia Ha UPUJOKOPHEATHHUOT aroi

[Ipen3HOTO TIpOIleHYBake Ha UPHUAOKOPHEATHHOT
arol e off CYNITMHCKO 3Hauewe BO OQTaJIMOJIONIKATa
IIMjarHOCTUKA, 0COOEHO TPHM MPOIleHA HAa PU3MKOT Of
pa3Boj Ha rmaykoM. [locTojaT pasmMuHU [UjarHOCTUUKA
METO/IY KOU OBO3MOKYBAAT JJUPEKTHO WM MHIUPEKTHO
BU3Ye/M3ipate U Mepere Ha CTPYKTYPUTe BO arojior.

T'onnockomnuja

l'oHKMOCKOMUjaTa e ceylITe 3/1aTeH CTaHAAp], 3a KIMHUUKA
eBajyalldja Ha HUPUIOKOPHeaqHUOT arol. W mokpaj
OTKpHBake Ha HOBIMETOIM 32 eBaJTy31I1jarOHHOCKOIIjaTa
ce VIITe OCTAHYBa HajBa)KHA M Haj aryMIMpaHa MeToja
3a eBanyanyja Ha VKA Bo odTamMoromkaTa KIMHIYKA
npakca.(2,4)

Review I

BaskHocT Ha ronnocxonnia’ra BO KJINHUYKaTa ITpaKca:

['TayKoMOT He e eMHCTBeHaTa IaTo/Iorkja mTo Tpeda fia
Be HAaCcOUM KOH MCIMTYBalbe Ha arojioT Ha KoMopara Co
roHrockomnuja. [TocTojaT MHOTY [IPYTH MATOOTHK KOH ja
MeHyBaaT KOH(UIypalyjaTa Ha JeI0BU Of arojioT, Kako
IITO Ce TYMOPH U JIPYT¥ UH(TaMaTOPHH 3a00/TyBarba KoUK
rit 3achakaT Tokmy cTpykrypure Ha MKA. (5,6,7)

Texnuka Ha n3BeIyBambe:

Ce KOpDMCTM TOHHMOCKONICKAa JieKa 3a BH3yeM3alyja
Ha arooT. [laleHTOT e ToJ JIOKajHa aHecTe3Wja, W
ce oIlleHyBaaT BujMBHTe CTpyKTypu: IlIBanbeoBara
JNMHUja, TpabeKymapeH Mpexkect cucteM, [llneMoB KaHa,
CKJepaJieH rpebeH 1 KOpeH Ha UpHCoT. (7,8,9)

HajuecTo KOpUCTeHY FOHMOCKOIICKY JIeKH Ce:
Goldmann three-mirror lens

ma 3 orefana moji pasMyuHY ar/id, 0BO3MOKYBa ITperie]
Ha: ArojioT Ha IpefiHaTa KOMopa, nepudepuja Ha peTHHA
1 Makyyara. [lorpebeH e KOHTAKT Te/l U ce KOPUCTU CO
TPOIIeTTHA JTaMIIa.

Goldmann single-mirror lens

EnHo ornemano, crenujalHo 3a Tperyie[ Ha aroyor,
1oTpeOeH e KOHTAKT MeJUYM.

Zeiss four-mirror lens

ma 4 ornefiana, He 6apa poTHUparbe Ha ieKaTa, 00MUHO He
e ToTpeOeH res ¥ 0BO3MOKYBa JAMHaMUuKa (indentation)
TOHMOCKOIIUja

Sussman four-mirror lens

CnuuHa Ha Zeiss, pauHa Bep3uja M TMPaKTUYHA 3a Op3
Tperep

Posner four-mirror lens

Majia KOHTaKTHa MOBpLIMHA, JIeCHA 3a MaHHUIyIAIHja U
no0Opa 3a JMHaAMMYKa roHnockomnuja.(8,9,10,11)

l'oHrockonujata Tpeba fja ce W3BelyBa BO PEeIaTUBHO
TeMHa IpocTopuja. Bo CIpoTMBHO, KOHCEH3yajHaTa
NymwlapHa peakidja Ke ja CTecHM 3eHHIlaTa Ha
MCIIUTYBAHOTO OKO. 3aToa, ce MmperopauyBa IIPOCTOpHUja
€O HUCKO HIBO Ha cBeT/MHa. (11,12)
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(obpatHO op Shaffer).(14,15,16,18)
IIpegHOCTH Ha FOHHOCKOIUjaTa
[IpenusHa mpolieHKa Ha aroioT

OB03MO’KYBa IMPEKTEH YBUJL BO IMMPHHATA U CTPYKTYpaTa
Ha UPHUJOKOPHEATHUOT arol, IITO e KIY4HO 3a
pa3/MKyBarbe Ha I71ayKOM CO OTBOPEH U 3aTBOPEH arojl.

PaHa JiujarHOCTHKA HA I7IAYKOM

OcobeHo e BaKHA BO OTKpHUBabhe Ha PU3UK 3a 3aTBOPAbLE
Ha arojioT u HPEBEHHI/Ija Ha aKyTeH Halla/l Ha I'TayKOM.

OTKpuBame Ha AHATOMCKHU aOHOPMAJTHOCTH
Moske fa ce 3abenekaT CHHEXUM, HEOBACKYIapu3allyja,
CucTeMu 3a rpajjipame Ha MPUAOKOPHEATHUOT aros MUrMeHTaIMja WK TPayMu BO arosior.

Cnuka 6p.2 [OHMOCKOIICKU TIPH3MU

1. Shaffer cucrem [Tomomt ipu u360p Ha Teparuja

Hajuecto xopucren cucrem. Ce 6asupa Ha mupuHaTa Ha HaofoT ofj roHMOCKomujaTa momara BO OJJIyKaTa Jaju
arofioT BO CTEIIeHH. e ToTpeOHa MeJUKaMEeHTO3Ha Tepaluja, JjacepcKa

Grade 4 (35-45°) - IMpOK aros, HemMa PU3KK Off 3aTBOPAkE NPHUAIOTOMM)a M XUPYPILIKA HHTEPBEHLIMA.

Grade 3 (25_350) - OTBOPEH aron PenaruBHoO 6p3a 1 JOCTallHa MeToa

[TocTankara Tpae KpaTKO U Ce u3BellyBa BO aM6YJ'IaHTCKI/I

Grade 2 (20°) - ymepeHo TeceH, MOKeH PU3KK
VCIIOBH.

Grade 1(10°) - MHOTY TeceH, BUCOK PU3HK .
HepocraTonu Ha roHHOCKONHUjaTa

Grade 0 (0°) - 3aTBOpeH arosn
KoHTakTeH mpereq

-KonKy e 1mmomart CTereHoT, TOKY e HOrojieM PU3HKOT Of

Ce n3BellyBa CO IIOCTaByBalhbe Ha Cl'IeLlI/IjEU'[Ha 7ieKka Ha
dKYTEH I'JTaYKOM CO 3aTBOpPambhe Ha aroj.

OKOTO, WITO MOMe Jla TpeJu3BUKA HeNpUjaTHOCT Kaj

2. Spaeth cucrem HaleHTOT.
Iloperanen cucrem. I'o omumyBa: 3aBUCHOCT O MCKYCTBOTO Ha  O(TaIMONOrOT
HiBOTO Ha UHCEpIja Ha UPHCOT ToynocTa Ha MHTepIIpeTaljaTa 3aBUCHU Off CTPYYHOCTa U

MICKYCTBOTO Ha JIeKapoT.
[[TuprHaTa Ha aroyoT
_ MosKHOCT 3a Cy0jeKTUBHOCT
KoHcuryparnujara Ha UpUCOT
I ) [IporieHKkata Ha IIMpPUHATA Ha arojioT Moe Jia Bapupa
NrMeHTaltjaTa niomery pa3/IMuHU UCTIUTYBAuH.
-Ilonperu3eH e, HO TIOKOMIIJIEKCEH U TIOBeKe ce KOPUCTU

. He JaBad KBAHTUTATUBHU Me€petha
BO CIIeli)a/IMCTAUYKaA ITpaKca.

3a pasnMKa Off COBpPEMEHM MeTOfM KaKo ONTHYKa
KoxepeHntHa Tomorpaduja (OCT), roHuockomujaTa
Ce Gasupa Ha Toa KOM CTPYKTYpH Ce BUJIMBM NpUM HajuecTo o0e3befyBa KBajWTaTWBHA, a He Mpel3Ha

3. Scheie cucrem

TOHUOCKOTIH]a. HyMepuuKa aHa/Iu3a.
Grade I - BupiuB e tmmjapeH 6oun Pu3svik oy MUHMMaIHU KOMIUTUKALN
Grade II - He ce refa LuIMjapeH OO PeTko MOKe [la ce jaBU MpUTalUja HAa POKHUIATA WU

Grade III - He ce refa CKIe€paaIHKOT LIIOP mnexiuja ako He ce nounTyBaat(17,18,19

Grade IV - e ce rneqa TpabekyiapHaTa Mpeska

-Konky e morosmem 0pojoT, TONMKY € TOTeCeH aroioT
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3AK/IYYOK

['oHMOCKOMKjaTa TMpeTcTaByBa OCHOBHA U MHOTY BajkHa
MeToia Bo 0(hTaJIMOIOrijaTa, 0coOeHO BO IMjarHOCTUKATA
U clefieeTo Ha [iaykoM. W mokpaj ofpeneHu
HeJIOCTaToIlY, Hej3WHaTa [MjarHOCTHMYKA BPEHOCT e
rojieMa ¥ 4ecTo He3aMeHJIMBa BO KIMHWYKaTa Tpakca. U
MIOKPaj HOBUTE METO/IM UMHUIIMHT METO/IA Ha UCTIUTYBakbe
KOM ce MoOp3u M HeMBa3UBHYM METOIM Kako Ha MpHMep
npeHaTa ONTHYKa KoxepeHTHa ToMorpaduja(OCT-
as), YnrpasByusaTta Ouomukpockonuja(UBM) u HajHOBO
rOHOKaMepara Celak BO CHUTe O(TajMOMOMIKY IIeHTPU
TOHUOCKOIIMjaTa e He3aMeH/IMBa MOPajiu ropeHaBe/jeHuTe
TPUYKMHH.
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Case report

[VIEOMOPOEH ATEHOM HA MAJIN TUTYHKOBHU JIE3TH-

EKCTPAOPAJTHA JTOKATH3ALIMJA

A.bpanxo, B.I'omk-MapkoBcka, Jleapta Acanu Benny, Jbymera bajpamu

ABCTPAKT

Medicus 2026, Vol. 31 (1): 84-88

[TrmeoMopdHUOT aleHOM € Haj3acTalleHMOT OEHUreH TYMOp, KaKo Kaj rojieMUTe, TaKa UM Kaj MaJIUTe IUIYHKOBHU
>Kie3nu. Kora craHyBa 300D 3a MajiMTe IJIYHKOBHU JKJIE3/11, I17IEOMOPGMHUOT aZleHOM II0UeCTO Ce jaByBa Kaj sKeHCKUOT
11071, ITIOMEIr'y UeTBpTara M IIecTa feKada of »KMBOTOT. KiumHuuKara MmaHudecTalyja pedncy ceKorall oy BO IPUJIOT
Ha OeHUTeH KapaKTep Ha ITpoMeHaTa, 3aToa HITO ce paboTu 3a CTMopo pacTeuka, TBpAa U Oe3bomHa Ha Maimnanyja
TyMopcka dopmaija. Bo oBoj ciydaj, 20 ropuiieH TalnMeHT ce jaByBa Ha Ipersie]] 3apaau Oe30ornHa U JecHO
TOABMyKHA ITPOMEHa Ha KoyKara, BO IpOoeKIWja Ha MpeMoJiapuTe Ha JoJIHaTa BUJIMIIA, Of JIeBaTa CTpaHa, Koja IITo
MalMeHTOT 3a IIPB I1aT ja 3abesiesKas Ipej ecT Mecely. [IpoMeHaTa e eKcLUaupaHa co JIOKaHa aHecte3nja. HaomgoT
OJ1 IIaTOXMCTOJIOUIKATA aHa/IM3a KOHCTaTUpalle 1yieoMopdeH ajleHOM Ha MaJIUTe TJTIYHKOBHU JKJIe3 .

Knyunu 360poBu: [Tneomopden afieHoM, May MIyHKOBHU KJe3u, OeHUTeH TyMOD.

ITPRKA3 HA C/IYYA)

[laneHT Ha JBaeceT TOJMINHA BO3PACT Ce jaByBa Ha
HalllaTa KJIMHAKA 3apa/ii TYMOPCKa IPOMeHa Ha KoykaTa Ha
JIMIETO, BO MPOEKIIMja Ha IOTHUOT pab Ha MaHuOyIIaTa,
3cm jaTepasiHO Off KOMKCYpaTa Ha ycHaTa, Ha jieBaTa
crpaHa. Ha KIMHWUKM Tpernies; Mojke fia ce 3abeexku
JleKa TIALMeHTOT MMa Mpo0eMaTHYHa KOKa Ha JIMLETO,
CO MHOIITBO aKHU U (ypyHKy/H. [IpoMeHaTa nepsuctupa
IIeCT Mecelld W He Oe/lekd MpPOMeHa BO JIjaMeTapoT
OTKaKO TMAal[MeHTOT 3a MpBIAT ja 3abenexan. Mcrara Ha
nasmaryja e 6e300/Ha, JieCHO MOJIBMKHA, CO TOIeMIHA Ha
OpeB U CO HepaMHa MOBpIIMHA. MIHTpaopaHo mperneoT
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0e3ocobeHocTH. [TareHTOT € CO MHTaKTHO 3a0aJ10, ype/jHa
XUTHeHa ¥ HOPMaJTHO MpeboeHa MyKo3a. [larnueHTorT e co
mobpa 37paBcTeHa COCTOj0a, HENyIIauy ¥ He KOH3yMHUpa
ajkoxor. IllTo ce omHecyBa 0 (hamuIMjapHaTa aHAMHe3a,
Herupa 607ecTy off UHTepeC.

[IpoMeHaTa e eKCTMpIMpaHa BO JIOKAlHa aHeCTe3MWja,
nedeKToT CYTypupaH BO C/IOEBU W MaTepujajioT e
MCIIPaTeH Ha MATOXMCTONOMIKA aHamM3a. Mcrara mokaxka
Jeka ce pabotu 3a Adenoma pleomorhe - Tumor mixtus
Ha MaJiiTe TTYHKOBHU JKJTe3/IH.
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Cnuka 1. IlneomopdeH ajeHoM Ha Majay IUTVHKOBHU

JKIIe3/I (eKCTpaopaiHa JoKanm3anuja Cruka 3 . MUKpOCKOIICKM Tperyief; reprdpepyjaTa Kajie ce

r7iefla co CBP3HO TKMBHA Karicyna, XeEo x100

Cmura 4,5. MMKpPOCKOTICKM TIperyiefi Ha IuieoMopdgeH
KOH ajieHoM, Ooeme 1o XeEo, x100 jacHo orpaHnyeHa
HeoIia3mMa

Cnuka 2. HemocpegHo 10 Bajiehe Ha CYTYPU

Cmmka 6.  MMKpPOCKOIICKM TIperyie[i Ha IuieoMopdeH
azieHoM, 6oeme 1o XeEo, x100
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I Case report

IlaToxucTomomxn Hao[:

[locTaBeH e jacHO oOrpaHMueH COMUHA TYMOpCKa
dopmaruja co gumensun 1,8 x 1,7 x 1 cm. Ha mpecek ce
T71efla COMUIHO OeTMUecTo TKaekme CO elacTUIHO JKIIaBa
KoH3ucTeHuja. MatepujanoT 3a XIIA e BkmameH Bo 2
napahrHCKH 0710Ka.

MUKpOCKOIICKaTa aHajM3a Ha MPUMEPOLUTe TMOKaxka
TYMOPCKO ~ TKMBO co Oucdasnuna  Mopdororuja.
Heomnasmara [OMMHAHTHO e TpajieHa Off emuTelTHH
KJIETKM KOM IITO Ce BKJIOMIEHHM BO MYKOMJIEH, MUKCOMJIEH
¥ XOH/IPOU/IEH MaTpHKC. ENUTeTHUTe ¥ MUOETTUTETHUTE
KJIeTKH ce BO TyOylapeH M JIeHTOBUJEH apaHKMaH
rpajieHu off KYOMUHH [0 LIHHPUYHHI KJIETKH CO OCHUTHI
KapakTepucTHKH (cuka 4,5,6). Ha nepudepujata ce rnema
CBP3HO-TKMBHA Karlcy/a (C/mKa 3).

JUCKYCHJA

TymopuTe Ha IVIVHKOBHHUTE JK/I€3[IM COUMHYBAaT OKOIY
6% oj cuTe TYMOpPM BO perwjaTa Ha I7laBa M BpaT, IpH
1to 80% ce oKanM3MpaHu BO MAPOTH/HATA JKIe3[a, Off
KoM 75% ce OeHurHu, a 25% manurai (1). [lujarHocTukara
U TPETMAHOT Ce KOMIUIEKCHM TIOpajy BapHjaOMIHaTa
XHUCTONIOTHja ¥ aHaTOMCKaTa CJIOKeHOCT (2).

[IneomopHUOT ajjeHOM € HajuectaTa HeoIlIa3Ma
Ha caJuBapHUTe Kie3mu (45-75%), co MHIUAEHIA Of
2-3,5/100.000 skurenu ropuiHo. Hajuecto ce jaByBa
Kaj JMIla Off TpeTaTa JI0 IIecTaTa JieKaja, MOoYecTo Kaj
eHckuoT non (1:3-1:4) (3). Knuauuku ce mMaHugecTupa
Kako  0e30071Ha, CIOPO  pacTeuka, HHUIMjaJTHO
HoJIBMKHA (hopMallyja, I0fieKa PeKypeHTHUTe GopMu ce
MVITHHOY/IApHU U (DUKCHPaHH (3).

Hajuecra noxanu3anyja e mapotugHata sxiesza (70-80%),
nioToa cyomanpuoynaptara (10%) 1 peTko cyonuHrBaHaTa
xesna (1,3%). MamuTe IYHKOBHU KJe3[u ce 3adaTeHn
B0 5-10%, HajuecTo Ha manaTyMoT (4).

XucTonomky, mieoMopMHUOT ajieHOM e OudasuueH
TYMOP COCTaBeH Off e[MTe/THAa, MUOETIMTe/THA M CTPOMaJIHa
KOMIIOHEHTa, TOpaji LITO € I03HAT M KaKo OeHWreH
MuKcTeH Tymop (5-7). Ce Knmacuduimpa BO MUKCOHMJEH,
KletoyeH M MukcreH Tum (8). Uecta e mojaBaTa Ha
TICEBJIONONN M JMCKOHTHHYMTET Ha Karcymara (>50%),
Kako U carenutcku Hopymu (10-15%), 6e3 uHpMKaIuja 3a
masnurautet (9-11).

XucroreHesaTa € TOBpP3aHa CO pe3epBHUTE KJIETKU
Ha VHTepKalaTHUTe [YKTYCH, INTO ja objacHyBa
mopdoroikaTa xereporeHoct (12). TpeTMaHOT e XUpypIIKa
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eKCI[U3Wja, CO PU3MK OfI MajJMrHa TpaHcgopmaruja of
4,5%, Koj pacTe cO BO3pacTa M TPaeweTo Ha TYMOpOT.
ManurausupanuoT 1ieoMopdeH ajfieHoM HMa JIolia
IIPOTHO3a, CO 5-TONMIIHO IpPEeKUBYBame of 25-65% u
BMCOKA CTallKa Ha MeTacTasupatbe (4,13).

Kako pusuk (aKkTopu ce HaBef[yBaaT WM3JIOKEHOCT Ha
pajijaija, TeHeTcKa MpeuCIo3uIiuja, XOPMOHATHU U
xeMucku pakropu, SV40 BUpyc 4 XpoMO30MCKH abepariyu
(8q12, 12q15), xako u mymremwe u ankoxon (14-16).

TymopuTe Ha MajuTe IUIVHKOBHH JKJI€3[H Ce PETKH,
XUCTONIONIKM XeTeporeHd M HajuecTo JIOKaIM3UPaHU
Ha manatymot (50%) (17,18). Ilouectn ce Kaj »keHH, cO
TnorojieMa MHIM/IEHIIA Ha MAaJMTHUTET BO IIOBMCOKA
Bo3pact (19). IlneomopdHHOT afieHOM € HajuecTHOT
OeHMTeH TYMOpP BO OBaa Tpyla, HajuecTo Kaj KeHH BO
yeTBPTATA U [IeTTaTa IeKajia, ITO He KOPeJIupa Co HAIMOT
cnyuaj (Mamku mon, 20 roguun) (20-22).KnuHnuky, ce
MaHu(decTupa Kako acMMIITOMATCKa, jaCHO OrpaHUYeHa,
TO/IBIKHA HOfy/IapHa (popMmaliyja CO MHTAKTHA MYKO3a.
EKcTpaopasHa JoKanM3aiyja, Kako BO HAIMOT CITy4aj, e
peTKa u Mojke Jla Oujie MOBp3aHa CO MeXaHWJKa TpayMa,
npu 1To gud)epeHIMjaiHO  AMjarHOCTUYKU  Jloalaat
TIpeJBUJ] HEYPUIIEMOM, JIMIIOM U Heypodubpom (27,28).
DeHUTrHHOT KapaKTep ce cyrepupa co 0OaBeH pacT u
OTCYCTBO Ha OO0/Ka, ViIepaluja M ajeHolaTdja, 3a
pasyrKa ojf MaJIMTHUTE HeoTTa3MU KOU ce OP30 PacTeuku
W CUMITOMATCKU. JIujarHosara ce 6a3upa Ha KJIMHAYKH
Tperye], PafUoNoONIKa [MjarHOCTUKA W TEHKOUITIeHA
OuoricHja, a ce TIOTBP/YBa XMUCTOMATOMOIIKY (29).

BenurnuTe TYMOpM Ha MajiiTe CaaMBapHU JKIE3IH
Oemekar 1orojemMa (ppeKkBeHIMja O  MaJIUTHUTE
Heortasmi (30,31,32,33).

Hekon mak WuCTpa)kyBama [aBaaT IIOJaTOK [ieKa
MaJIUTHUTE HeoIlIa3MH Ce CpeKaBaaT MouyecTo 3a pasiiKa
ot 6euuruure (34,35,36).

TpeTMaHOT Ha TYMOpPM Ha MajuTe IUIYHKOBHH
Jme3mu ce OasMpa Ha HMBHA KOMIUIETHA XMpYpIIKa
ekcimsuja.  IlmeomopdHMOT — ajeHoM  ocobeHo e

HEOTIXO[THO Jla Cce eKCIUUpa CO aJieKBaTHM MapruHH.
Criopey; MaTOXMCTONONIKMOT HAOJ, BO HAIIMOT CJTyYaj
(kapaKTepuCTHUEH 3a TeoMopeH ajieHoM), eKCIu31jaTa
e HarpaBeHa co MapruHy BO 37IpaBo, OJHOCHO ITPOMeHaTa
e eKCTUpPIMpaHa CO WHTAaKTHa Karcyla. HemoTmomHa
eKCI[U3Mja TpeTcTaByBa MpPMUMHA 33 pelUuB Ha
TMpOMeHaTa, a MoC/Ie[OBaTe/THO HAa TOA M MOKOMITTEKCHA
orepaTuBa.

TpeTMHHOT ITaK Ha Ma/IMTHUTE TYMOPU MOjKe [Ja BKIIydyBa
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TMajlaTeKToMuja 3a Jie3sMd Ha IajlaTyMOT, eKcIu3dja Ha
OVKaJTHMOT MYCKY/ 3a JIe3ud Ha oOpasHaTa MYKO3a,
OJTHOCHO peceKIyja Ha MaH/MOy/IaTa Wi MaKCHIaTa ako
ce NHBOJIBUPaHH (37).

KomrieTHa XMpypIiIKa eKCIi3uja Ha TYMOPOT CO OKO/THOTO
3/[paBoO TKMBO M COUYBaHa KarCy/a MPeTcTaByBa TPeTMaH
Ha 1300p 3a 0BOj BHJl Ha TYMOpH, UMja IITO HaBpeMeHa
IjarHo3a e of TojieMo 3Hauee, Kako 3apaji Toa IITO
TMPeTCTaByBa PeIOK eHTUTET, TaKa W 3apajii MOMKHATa
HeroBa TpaHcopMmalyja BO MaJMTHA HEOIUIa3Ma,
OJTHOCHO carcinoma ex pleomorphic adenoma (38).

3aKmy4oK

Kako 1mTo Mo)Ke [ia ce 3aKIyuud Off TOpe HaBeleHOTO
TYMOPUTE HAa MaJIuTe ITUTYHKOBHU KJIe3[M, MaKO MHOTY
peTko, OenmekaT M eKCTpaopajHa JIOKa/lu3allyja.
JludepeHnjaTHO  [MjarHOCTUUKM  IIPETCTaBYBaaT
TMpeu3BUK (0COOEHO BO HANIMOT CITyYaj 3apajii Bo3pacTa
U mpobjeMaTHyHaTa KOKAa HA MAIMeHTOT) M HUBHATa
KIMHUUKA MaHu(ecTalyja e peuncd WIeHTHYHA CO
roroieM Opoj Ha OEHUTHM KOKHH, OJHOCHO TYMOPH
Ha KokHuTe afHekcn. OBa Moxe fla Oujle NpUUMHA
lla ce HampaBu MpeBU], BO JWjarHOCTMKATA, OHOCHO
TI0C/IeJIOBaTe/IHM  KOHCEKBEHIM 0ff UCTUOT. Bo 0Boj
C/lyuaj, eKIu3ujaTa Ha TYMOPOT BO 3[[paBO TKWBO U
HeroBara IMocJie[loBaTe/THa MaTOXMCTOMONIKA eBajyal[yja
0ea KTyIHY 3a pelliaBarbe Ha INjarHOCTUIKATA JUjieMa.
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ABSTRACT

Introduction: Uterine inversion during delivery is rare but lifethreatening complication in which the uterine
corpus is completely or partially prolapsed through the cervix. Uterine inversion can occur after the third stage of
labor and is characterized by postpartum hemorrhage and severe shock.

Case report: 25yearold primigravida at 40+4 gestational weeks had complete uterine inversion immediately
following cord traction 20 minutes postdelivery. The unusual appearance of a mass at the vaginal introitus
prompted urgent intervention. Obstetric and anesthesiology teams were immediately mobilized. Under intravenous
general anesthesia, we performed manual repositioning within 5-6 minutes, followed by uterotonics and blood
transfusion. The patient recovered without major consequences within 48 hours.

Conclusion: Early recognition, avoidance of premature cord traction, hemodynamic stabilization, and prompt
repositioning are critical for successful management. In our case, prompt recognition of the uterine inversion
and its immediate reposition under general anaesthesia was a key for successful management.

Keywords: uterine inversion, obstetric emergency, manual repositioning

INTRODUCTION The most common causes of inversion are excessive
traction on the umbilical cord in order to remove the
placenta, when its insertion is at the fundus of the uterus
and the pressure on the fundus in condition of a relaxed
uterus. Other risk factors include: short umbilical cord,
manual removal of the placenta, rapid delivery, invasive
placentation, fetal macrosomia, use of uterine relaxants,
nulliparity, connective tissue diseases and history of
uterine inversion during a previous delivery. In the most
of the cases, no risk factors for this complication have
been identified [2-4].

Puerperal inversion of the uterus is rare, but serious, life-
threating obstetric complication in which the uterine
corpus is completely or partially prolapsed through the
cervix. Uterine inversion can occur after the third stage
of labor and is characterized by postpartum hemorrhage
and severe shock. If not treated properly, it can lead to
maternal death. [1]. The frequency of this complication
is approximately 1 in 2000 to 1 in 23,000 deliveries. It
occurs most often in “low-risk” deliveries. The incidence
of this complication has been reduced fourfold with the
introduction of active management of the third stage of Depending on when the inversion occurred after
labor [2]. childbirth, it can be acute (within the first 24 hours),
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subacute (24 hours-4 weeks), and chronic (more than
4 weeks after childbirth) [6]. We present a successfully
treated case of an acute intrapartum uterine inversion,
at the Specialized Hospital for Gynecology and Obstetrics
“Mother Teresa” in Skopje, Republic of North Macedonia.

CASE REPORT

We present a case of the 25 years old primigravid
women, at 40+4 gestational weeks of pregnancy. She
had a spontaneous labor of male infant weighting 3800g.
Approximately 20 minutes after delivery of the baby,
placental delivery was attempted with controlled cord
traction and a mass appeared at the vaginal introitus
(placenta attached to the uterus). This was a complete
intrapartal inversion of the uterus.

Obstetric and anesthesiology teams were immediately
mobilized. The patient had lower abdominal pain and
hypotension (70/44mmHg). Two large-bore intravenous
lines were secured and intravenous crystalloid
administration started promptly. We performed the
manual uterine repositioning under general anesthesia
(Johnson maneuver) 5-6 minutes after the event.
Placenta was removed after the repositioning of the
uterus. During this complication, massive hemorrhage
occured. Uterotonics were administered immediately
after repositioning: oxytocin, methylergometrine and
misoprostol.

We started with administration of the substitution
therapy 25 minutes after the event and this continued
in the next 24 hours postpartum: 4 units of erythrocyte
concentrate (4x350ml), 4 units of fresh frozen plasma
(4x220ml) and 5 units of human albumin (100ml, 20%
concentrate). The levels of hemoglobin and hematocrite
25 minutes after the inversion were: hemoglobin - 64g/L
(121g/L antepartum), hematocrite - 0.17 (0.33 antepartum).
Approximately 72 hours after the event the values of
hemoglobin and hematocrite were back to normal. No
further hemorrhage occured, vital signs were stabile and
the patient was discharged at the 4th day after delivery.

DISCUSSION

Uterine inversion is defined as the turning inside out of the
fundus into the uterine cavity. It’s incidence is ~1:2,000-
1:23,000 deliveries [2]. Our experience at the Specialized
hospital for gynecology and obstetrics “Mother Teresa”
corresponds with the lower incidence - this is the only
reported case in the past decade (~ 25,000 spontaneous

Revisté mjekésore - MEDICUS | 90

IS ISP

0000000000000

deliveries).

The classification of acute puerperal inversion is
based on the level reached by the uterine fundus
during its introflexion. There are four degrees depending
of the severity of the problem: I degree (incomplete
inversion) - the inverted fundus extends within the
uterine cavity but not through the cervix (introflexion
of the uterine fundus is still within the uterine body), II
degree (incomplete inversion)- the inverted part extends
inside the cervical canal, III degree (complete inversion)
- the completely inverted uterine fundus goes beyond the
cervix and extends into the vagina), IV degree (complete
inversion) - the entire uterus and vagina are inverted and
exit the genitals [5,6].

The diagnosis of complete inversion is not difficult. The
fleshy and bloody mass is visualised outside the vulva
[7]. Treatment of the puerperal uterine inversion is
urgent. It is based on a medical correction of shock and
a trial of manual reposition [5,6]. The first approach is
to attempt a manual repositioning [8], proposed by Dr.
Johnson in the mid-1900s and still valid today [Figure
1]. Maximal relaxation of the uterus is important during
the reposition and neuromuscular relaxant drugs are
recommended, but if they fail, general anesthesia is
indicated [9]. Once the fundus is repositioned in its
correct location, it is necessary to hold it in a place for a
few minutes and administer an oxitocine to prevent the
occurence of reinversion. After the reposition,the broad
spectrum of antibiotics should be administered [10].

Figure 1. Johnson’s maneuver for manual repositioning of
the inverted uterus [8]

In our case , we performed the manual uterine
repositioning under general anesthesia (Johnson
maneuver) 5-6 minutes after the event. Placenta was
removed after the repositioning of the uterus. During this
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complication, massive hemorrhage occured. Uterotonics
were administered immediately after repositioning:
oxytocin, methylergometrine and misoprostol. We
started with administration of the substitution therapy
25 minutes after the event and this continued in the next
24 hours postpartum: 4 units of erythrocyte concentrate
(4x350ml), 4 units of fresh frozen plasma (4x220ml) and
5 units of human albumin (100ml, 20% concentrate).
The levels of hemoglobin and hematocrite 25 minutes
after the inversion were: hemoglobin - 64g/L (121g/L
antepartum), hematocrite - 0.17 (0.33 antepartum).
Approximately 72 hours after the event the values of
hemoglobin and hematocrite were back to normal. No
further hemorrhage occured, vital signs were stabile and
the patient was discharged at the 4th day after delivery.
Whenever the attempt for manual reduction fails, the
surgical approach becomes imperative with the various
surgical techniques suggested [6].

In our case, the risk factor was the pronounced excessive
traction of the umbilical cord in order to deliver the
placenta more quickly, which was inserted into the fundus
of the uterus. It must be emphasized that this should
not be done in order to prevent the occurrence of this
complication, which is frightening and life-threatening
for the patient. It is also very important to monitor the
patient in the third stage of labor, in order to detect this
complication in time, which is accompanied by intense
uterine hemorrhage and is frightening for the obstetric
team. Their rapid and appropriate cooperation with each
other, as well as the urgent engagement of the anesthesia
team, is of crucial importance. The goal is to perform
manual repositioning of the prolapsed uterus as quickly
as possible, under general anesthesia, and to prescribe
appropriate therapy, as well as appropriate resuscitation
procedures with blood and blood product substitution.

CONCLUSION

The puerperal uterine inversion is a rare but severe
condition. Its diagnosis is clinical and the treatment must
be immediate. Early recognition, avoidance of premature
cord traction, hemodynamic stabilization, and prompt
repositioning are critical for successful management. In
our case, prompt recognition of the uterine inversion
and its immediate reposition under general anaesthesia
was a key for successful management.

Case report I

REFERENCES

L

10.

Witteveen T, van Stralen G, Zwart J, van Roosmalen J.
Puerperal uterine inversion in the Netherlands: a na-
tionwide cohort study. Acta Obstet Gynecol Scand 2013;
92:334-337.

Thakur M, Thakur A. Uterine Inversion. [Updated 2022
Nov 28]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from: htt-
ps://www.ncbi.nlm.nih.gov/books/NBK525971/

Free L, Ruhotina M, Napoe GS, Beffa L, Wohlrab K. Uter-
ine Inversion Presenting as Pelvic Organ Prolapse in

a Patient with Leiomyosarcoma. ] Minim Invasive Gy-
necol. 2019 Nov-Dec;26(7):1217-1218

Girish B, Davis AA. Chronic uterine inversion with ma-
lignancy mimicking carcinoma cervix. BM] Case Rep.
2019 Feb 01;12(2)

Felis S, CarrucciuF, De SimoneA. Acute puerperal uter-
ine inversion.AJMCRR 2023; 2(12): 1-9

Wendel PJ, Cox SM. Emergent Obstetric management
of uterine inversion. Obstet Gynecol Clin North Am.
1995;22:261-74

Miras T, Collet F, Seffert P. Acute puerperal uterine in-
version: two cases. ] Gynecol Obstet Biol Reprod (Paris)
2002; 31:668-71

Johnson AB. A new concept in replacement of the in-
verted uterus and report of nine cases. Am J Obstet Gy-
necol 1949; 57:557-62.

Dufour P, Vinatier D, Puech F. The use of intraveinous ni-
toglycerin for cervico-uterine relaxation: a review of lit-
erature. Arch Gynecol Obstet. 1997;261:3-7. doi: 10.1007/
004040050189

Catanzarite VA, Moffitt KD, Baker ML, Awadalla SG, Ar-
gubright KF, Perkins RP. New approaches to the man-

agement of acute puerperal inversion. Obstet Gynecol
1986;68 (Suppl 3):7-10.

91 | Medical Journal - MEDICUS

AN



L Case report J

FETAL MALFORMATIONS - ANENCEPHALY AND SPINA BIFIDA, AS
AN INDICATION FOR PREGNANCY TERMINATION IN THE SECOND
TRIMESTER

Ana Kocevska'?, Kristina Skeparovska??, Iskra Martinovska'*

ISpecialized Hospital for Gynecology and Obstetrics “Mother Teresa” - Skopje, North Macedonia
2University Clinic for Gynecology and Obstetrics - Skopje, North Macedonia

SFaculty of Medicine, Ss. Cyril and Methodius University, Skopje, North Macedonia

“Faculty of Medical Sciences, Goce Delchev University, Shtip, North Macedonia

Medicus 2026, Vol. 31 (1): 92-95
ABSTRACT

Introduction: Anencephaly is the most severe malformation of the central nervous system. It is common type of
neural tube defect and is characterized by the complete or partial absence of the calvaria and brain. It is a fatal
disease and newborns born with this anomaly usually live less than a day. It's incidence is 1-5/1000 births. The
occurrence of neural tube defects is due to a combination of genetic and environmental factors.

Case report: A 3l-year-old patient with a third pregnancy., at 15+4 weeks of gestation. She reported smoking 20
cigarettes per day and taking folic acid supplements starting at 6 gestational weeks. On ultrasound examination,
there was a fetus with a positive cardiac action, abdominal circumference and femur length corresponding to 15
weeks of gestation. Biparietal diameter and head circumference could not be measured due to protrusion of brain
tissue through a calvarial defect. We performed labor induction with oxytocin and after expulsion of the fetus and
placenta, an instrumental revision of the uterine cavity was performed under general anesthesia. According to the
autopsy report, the fetus had low-set auricles, a stocky neck, protrusion of the eyeballs and a frog-like appearance.
External inspection showed a congenital malformation of the central nervous system represented by the absence
of the bones of calvaria and absence of brain tissue with the presence of an area cerebrovasculosa measuring 2x1.7
cm and a cleft of the vertebral arches in the lumbar region measuring 0.5cm covered with skin and soft tissues
(spina bifida occulta).

Conclusion: The simplest way to reduce the incidence of neural tube defects is to advise women of reproductive
age to take folic acid supplements. Fetal ultrasonography is the gold standard for detecting neural tube defects.
Anencephaly should be detected as early as possible, in order to perform a timely termination of pregnancy.

Key words: anencephaly, neural tube defects, folic acid suplementation, ultrasound

INTRODUCTION present [1]. As the central nervous system develops in
embrio, the neural plate folds and fuses, forming the
neural tube. Any disruption of the neural tube closure
process can result in structural abnormalities that are
called neural tube defects. Anencephaly results from the
failure of the neural tube to close at its rostral end during

Anencephaly is the most severe malformation of the
central nervous system. It is common type of neural
tube defect and is characterized by the complete or
partial absence of the calvaria and absent brain. The
brainstem, diencephalon and cerebellum are commonly
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fetal development [2]. It is a fatal disease and newborns
born with this anomaly usually live less than a day. It’s
incidence is 1-5 per 1000 births [3]. The other neural
tube defect is spina bifida caused by failure of closure
of the caudal (spinal) part of the neural tube in the 4th
week of gestation [4]. Spina bifida has two forms: occulta
and aperta. Spina bifida occulta is a closed form where
the lesion is covered with skin and the spinal cord is not
exposed [5]. In the cases of spina bifida aperta, the spinal
cord is exposed to the surrounding environment, without
skin covering [4,6]. Severity ranges from asymptomatic
spina bifida occulta to severe forms - spina bifida aperta
(meningomyelocele), with spinal cord exposure and
neurological dysfunctions: mobility problems, bowel and
bladder dysfunction, hydrocephalus [7]

The occurrence of neural tube defects is due to a
combination of genetic and environmental factors [8]
After the birth of one child with this malformation,
there is a 4% risk that a subsequent child will be affected
[9]. Insufficient intake of folic acid in the diet (or as a
supplement) before and during the first trimester of
pregnancy plays an important role [8]. Other risk factors
are: some epilepsy medications (valproic acid, phenytoin,
carbamazepin), obesity and poorly controlled diabetes.
[9]. Some studies suggest that neural tube defects and
spontaneous abortions are more common in pregnant
women who experience high temperatures (hot tub,
sauna, having a fever) during the first 4-6 gestational
weeks [8,10].

CASE REPORT

We present a case of a 31-year-old female patient with
a third pregnancy, who was referred to our hospital for
an ultrasound examination at 15+4 weeks of gestation.
The previous two pregnancies were normal, ending with
spontaneous delivery. In this pregnancy, she reported
smoking 20 cigarettes per day and receiving folic acid
suplementation starting at 6 weeks of gestation. The
history of past illnesses and allergies was negative.
PRISCA 1 was not performed, and microbiological tests
were negative. On ultrasound examination, a fetus with
a positive cardiac action was detected, with abdominal
circumference and femur length corresponding to 15
weeks of gestation, but biparietal diameter and head
circumference could not be measured due to protrusion
of brain tissue through a calvarial defect [Figure 1]. The
patient was hospitalized with suspicion of encephalocele.
With the patient’s prior consent, we performed labor

Case report I

induction with oxytocin and after expulsion of the
fetus and placenta, an instrumental revision of the
uterine cavity was performed under general intravenous
anesthesia. Anesthesia and intervention underwere
without complications. Uterotonic and antibiotic therapy
were administered.

We submited the fetus and placenta to autopsy and
histopathological analysis, with the following findings:
a female fetus with a body weight of 51 grams and a
body length of 11 cm. The fetus had low-set auricles, a
stocky neck, protrusion of the eyeballs and a frog-like
appearance. External inspection showed a congenital
malformation of the central nervous system represented
by the absence of the bones of the calvaria and the
absence of brain tissue with the presence of an area
cerebrovasculosa measuring 2x1.7 cm and a cleft of the
vertebral arches in the lumbar region measuring 0.5 cm
covered with skin and soft tissues, which was consistent
with spina bifida occulta. After opening the chest and
abdominal cavity, the visceral organs were neatly placed
in the appropriate anatomical positions, properly formed
without the presence of developmental malformations.
A placenta measuring 8x4x3 cm and weighing 70 g had
a regular structure. The amniotic membranes were
smooth and shiny. The umbilical cord was paracentrally
inserted, 12 cm long, and 3 blood vessels were visible on
the cross-section. Microscopically, the cross-sections of
the area cerebrovasculosa showed remnants of primitive
neural tissue surrounded by edematous connective tissue
with embedded proliferated blood vessels. The lungs had
fetal atelectasis, and the remaining visceral organs were
immature, appropriate for gestational age. Placental
samples showed regular placental tissue and amniotic
membranes without pathological substrate.

Figure 1. Ultrasonography that shows the apsance of
brain hemisferes, normal lateral ventricles
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Figure 2. The aborted fetus with a large cranial defect

DISCUSSION

Anencephaly is one of the most common anomalies
resulting from a defect in the development of the neural
tube and there is an absent part of the calvaria or the
entire calvaria, with an absent brain. The incidence is
1-5/1000 births and mortality is 100%, intrauterine or in
the first hours after birth. The cause of this malformation
is unknown, but there are several risk factors such as
genetic mutations and polymorphisms of certain genes,
maternal diabetes, obesity, exposure to certain drugs or
toxins, as well as a positive family history of neural tube
defects (for example, a previous pregnancy with a fetus
with anencephaly or spina bifida). The most important
nutritional risk factor is folic acid deficiency, due to
insufficient intake or due to polymorphisms of the gene
encoding the enzyme involved in folic acid metabolism
(methyltetrahydrofolate reductase - MTHFR). Some
polymorphisms of this gene cause thermolability of the
enzyme and its reduced enzymatic activity and these
individuals need to have higher levels of folic acid in
plasma to meet their needs (higher intake through food
or supplements) [11].

Thediagnosis of this conditionismade byultrasonography.
The presence of anencephaly can be detected even in
the first trimester. An important factor for an accurate
ultrasound diagnosis of is gestational age. Calcification of
the skull is complete by 10 weeks of gestation, and the
diagnosis may be missed if the ultrasound examination
is performed at a gestational age of less than 11 weeks. In
ultrasound imaging, there is an absence of the upper part
of the cranium and absence of brain tissue in place of
the cerebral hemispheres [12]. Also, in ~ 90 % of cases of
anencephaly, serum alpha-fetoprotein levels are increaed
in maternal blood and also in the amniotic fluid [13].
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In the second trimester of pregnancy, the “frog eyes”
sign is detected by ultrasound due to the absence of the
brain above the orbits. In 30-50% of cases of anencephaly,
polyhydramnion is also present, due to intraamniotic
leakage of cerebrospinal fluid, impaired fetal swallowing
and increased urine production due to a lack of
antidiuretic hormone.

Anencephaly is a lethal anomaly, so ultrasound diagnosis
is essential to perform timely termination of pregnancy.
Prevention of neural tube defects is also important, and
most American, British and Canadian organizations
recommend taking 0.4-0.8 mg/day of folic acid, and if the
woman has had a previous pregnancy with this type of
anomaly, the recommended dose is 4 mg/day [14].

According to the recommendations of the World Health
Organization, it is necessary to take 0.4 mg of folic acid
daily as a supplement to prevent the occurrence of neural
tube defects, preferably one month before conception and
during the first three months of pregnancy. If folic acid
supplementation is started after the first trimester, it will
not be effective, because the neural tube has already been
formed [15]. In our case, the patient suplemented 0.4 mg of
folic acid daily starting from the sixth week of gestation,
which was probably late, because the critical period
for the development of anencephaly and spina bifida is
earlier, in the fourth week of gestation. Women with
polymorphisms of genes encoding enzymes involved in
folate metabolism have higher folic acid needs than other
women. By enriching food with folic acid, optimal levels
of folic acid in plasma cannot be achieved. Therefore,
supplementation in the preconception period and in the
first trimester of pregnancy is the best way to improve
folic acid levels [16]. Because of the high prevalence of
MTHER genetic polymorphisms in the general population,
there is a concern about reduced enzymatic activity.
Newer research has focused on supplementation with
L-methylfolate, as a biologicaly active form, rather than
folic acid [18].

The other problem is that ~50% of pregnancies are
unplanned. If women has unplanned pregnancy and not
used supplements, this preventive method isinefective. At
the time of the absence of menstrual cycle and pregnancy
test, which is ~15 days after conception, the neural tube
is preparing for closure. Food fortification with folic acid
is implemented in the United States, but has not yet been
introduced in European countries [16-18].
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CONCLUSION

Anencephaly is incompatible with life. The most
important aspect is the prevention of its occurrence.
The simplest way to reduce the incidence of anencephaly
and other neural tube defects is to advise women of
reproductive age to take folic acid supplements. It is
important to avoid valproic acid in women with epilepsy.
Fetal ultrasonography is the gold standard for detecting
neural tube defects. Anencephaly should be detected as
early as possible, in order to perform a timely termination
of pregnancy.
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ABSTRACT

Introduction : Hydatid disease is a zoonotic parasitic infection caused by Echinococcus granulosus or Echinococcus
multilocularis. It primarily affects the liver, followed by the lungs. Splenic involvement is rare, and the simultaneous
presence of cysts in both the liver and spleen is exceptionally uncommon. This report describes the clinical
presentation, diagnostic process, and surgical treatment of a 68-year-old woman with hydatid cysts in the liver
and spleen.

Case Presentation: The patient complained of upper abdominal pain and nausea. Serological tests (ELISA) showed
a high antibody titer of 1:2560, and imaging confirmed hydatid cysts in the right lobe of the liver (8x8 cm and
10x4 cm) and the spleen (7x6 cm). The patient underwent a medial laparotomy, during which cyst evacuation,
pericystectomy, and cholecystectomy were performed. Postoperatively, the patient recovered well and received
albendazole therapy to minimize the risk of recurrence.

Conclusion: This case highlights the importance of early recognition and a multidisciplinary approach in managing
rare presentations of hydatid disease involving multiple abdominal organs.

Keywords: echinococcal cyst, liver, spleen, evacuation.

INTRODUCTION

Hydatid disease, also known as cystic echinococcosis
(CE), is a parasitic infection caused by the larval stage
of Echinococcus granulosus. Humans are accidental
intermediate hosts, infected by ingesting eggs shed by
definitive hosts (usually dogs). The ingested eggs hatch
into larvae, which penetrate the intestinal mucosa and
travel through the portal circulation to the liver, the
most commonly affected organ (70-80% of cases). The
lungs (10-20%) are the second most frequently involved (1)
while splenic involvement is extremely rare, occurring in
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less than 10% of cases. (2)

Simultaneous hydatid cysts in the liver and spleen
represent a rare clinical condition. While hepatic cysts
are usually primary due to the liver’s role as the first
filter for parasites, splenic cysts are often secondary due
to systemic dissemination or retrograde flow through the
splenic artery. This report describes the diagnostic and
therapeutic challenges in managing combined hepatic
and splenic echinococcosis, emphasizing the need for a
multidisciplinary approach.
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CASE PRESENTATION
Patient Information

A 68-year-old woman presented to our department
with a six-month history of upper abdominal pain and
intermittent nausea. She denied fever, jaundice, weight
loss, or changes in appetite. The patient had a previous
surgical intervention (left-sided mastectomy) six years
ago and had received chemotherapy and radiotherapy
afterward.

Clinical Findings
On physical examination, the patient appeared well but
reported mild discomfort upon palpation of the right
upper quadrant. There were no palpable masses or
organomegaly. The rest of the systemic examination was
unremarkable.

Investigations
Laboratory Tests

Complete blood count: Within normal limits, no
eosinophilia.

Liver function tests: Normal.

Serology: ELISA for Echinococcus antibodies was strongly
positive (1:2560), supporting the diagnosis of hydatid
disease.

Imaging

Ultrasound: Two hypoechoic, well-defined cystic lesions
were detected in the right lobe of the liver, measuring
8x8 cm and 10x4 cm, with internal septa and “daughter
cysts.” A single cystic lesion of 7x6 cm was identified in
the spleen.

CT scan: Confirmed the ultrasound findings and
revealed thick-walled, well-encapsulated cysts with the
characteristic “water lily” sign in the liver and spleen. No
evidence of rupture or secondary infection.

Case report

Picture no. 1 and 2 - CT scans of the abdomen showing
hydatid disease in both liver and spleen

Diagnosis

Based on clinical, serological, and imaging findings, a
diagnosis of combined hepatic and splenic hydatid disease
was made. Surgical intervention was indicated.

Treatment
Preoperative Preparation

Routine preoperative blood tests, including coagulation
profile and renal function tests, were unremarkable.

Surgical Procedure

The patient underwent elective laparotomy with a medial
incision under general anesthesia. The following steps
were performed:

Cyst Evacuation:

The hepatic cysts were carefully punctured and aspirated.
A 20% hypertonic saline solution was injected into the
cavities to inactivate protoscoleces and then re-aspirated.
The splenic cyst was treated in the same manner.

Pericystectomy:

The cyst walls were excised as extensively as possible (ad
maximum) while preserving vital structures.

Cholecystectomy:

The gallbladder was removed due to incidental findings of
chronic cholecystitis.

Drain Placement:

Drains were placed in the liver and splenic regions to
monitor postoperative serous discharge and prevent fluid
collections.
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cycles.

DISCUSSION

Epidemiology: Hydatid disease is endemic in many parts
of the world, including the Mediterranean, the Middle
East, Africa, and South America. Dual involvement
of the liver and spleen is uncommon, occurring in
less than 5% of reported cases. (3) A study by Moro and
Schantz (2009) confirmed the global distribution of
Echinococcus, highlighting that liver involvement is
predominant, while splenic involvement remains rare.
Recent epidemiological reviews indicate that co-infection
rates may be underestimated due to asymptomatic cases
(McManus et al., 2012).

Pathophysiology: The liver, as the first organ in the portal
circulation, acts as the primary filter for Echinococcus
larvae. Splenic cysts result from secondary dissemination,
either hematogenously or through retrograde arterial
flow. The rarity of splenic cysts can be attributed
to the spleen’s dense reticuloendothelial barrier. (4)
Pic no. 4 - Excision ad maximum of the cyst walls Studies such as those by Zhang et al. (2014) suggest that
alternative pathways, including lymphatic spread, might
play a role in rare splenic involvement, though evidence
remains inconclusive compared to hepatic dissemination
mechanisms.

Clinical Presentation: Patients with hepatic hydatid
disease often present with non-specific symptoms such
as abdominal pain, nausea, and bloating. Splenic cysts are
usually asymptomatic until they become large enough to
cause mass effects, including splenomegaly or pressure
symptoms. (5) A comparative study by Pedrosa et al. (2000)
found that hepatic hydatid cysts tend to be diagnosed
earlier due to their more overt clinical manifestations,
whereas splenic involvement is often incidental, the same
goes for our case, where the splenic involvement was an
incidental finding while doing imaging for the hepatic
hydatid disease.

Diagnostic Approach: Hydatid disease is diagnosed
through a combination of serological tests and imaging
Postoperative Course studies.

Pic no. 5 - Drain placement

The patient had an uneventful recovery: Serology: ELISA has a sensitivity of 85-98% for hepatic
hydatid disease. However, cross-reactivity with other
parasitic infections can yield false-positive results. (6)
Drains were removed on the fifth postoperative day after 5 study by Wen et al. (2019) found that immunoblotting
minimal discharge. techniques offer improved specificity over conventional
The patient was discharged on the seventh day with ELISA in endemic regions, as we can also see in our
instructions to continue albendazole therapy for three patient, the high ELISA count was very specific.

No signs of infection or bile leakage.
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Imaging:Ultrasound is the initial modality of choice,
with characteristic findings of cystic lesions containing
“daughter cysts” and hydatid sand. (7) CT and MRI are
superior for assessing cyst size, wall calcification,
and complications such as rupture or superinfection.
Comparative imaging studies (Brunetti et al., 2010)
suggest MRI provides better soft-tissue differentiation,
whereas CT is more effective in detecting calcifications.
In our study also CT was used, but with no calcifications
found, which was also confirmed intraoperatively.

Management Strategies: Treatment depends on cyst
location, size, and complications

Medical Therapy: Albendazole is effective as an adjunctive
therapy but is rarely sufficient as monotherapy for large
cysts. (8)A meta-analysis by Horton (2003) found that
albendazole has an 80% efficacy rate in reducing cyst
viability but is inferior to surgical removal in larger or
complicated cysts.

Surgical Intervention: Surgery remains the mainstay
for large, symptomatic, or complicated cysts.
Options include cystectomy, pericystectomy, or PAIR
(Puncture, Aspiration, Injection of scolicidal agent, and
Reaspiration). (9) A randomized study by Giorgio et al.
(2013) compared PAIR with open surgery and found that
while PAIR is less invasive, it has a higher recurrence rate
in liver hydatid disease. That is why we also decided on
open surgery. Splenic cysts often require splenectomy
due to anatomical constraints. According to Darwish
et al. (2015), partial splenectomy may be a viable option
to preserve splenic function, though long-term data on
recurrence rates are limited.

Prognosis and Follow-up: Patients with properly managed
hydatid disease have excellent outcomes, witharecurrence
rate below 10% when albendazole therapy is combined
with complete cyst excision. A systematic review by Eckert
and Deplazes (2017) supports the importance of long-term
follow-up, recommending regular imaging for at least
two years post-treatment to monitor for recurrence. (10)
Comparative studies indicate that combination therapy
(surgery plus albendazole), which was also combined in
our case, significantly reduces recurrence compared to
monotherapy approaches. However, recent trials (E1-On
et al., 2020) suggest newer scolicidal agents may improve
long-term outcomes, necessitating further research.

CONCLUSION

Simultaneous involvement of the liver and spleen in

Case report I

hydatid disease is uncommon but clinically significant.
Early diagnosis and surgical intervention are crucial for
preventing complications such as rupture, secondary
infection, or anaphylaxis. This case emphasizes the
importance of a multidisciplinary approach in managing
rare presentations of hydatid disease, involving infectious
disease specialists, surgeons, and radiologists.
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ABSTRACT

Medicus 2026, Vol. 31 (1): 100-104

Morgagni hernia (MH)is an exceedingly rare form of congenital diaphragmatic hernia, often remaining asymptomatic
until later in life when it may present as a surgical emergency due to incarceration or strangulation of abdominal
viscera. We report the case of an 85-year-old female who presented with acute abdominal pain and vomiting. After
being evaluated at multiple regional facilities without a definitive diagnosis, she was referred to our tertiary center.
Computed Tomography (CT) revealed a right-sided parasternal diaphragmatic defect containing an incarcerated
transverse colon. Emergency laparotomy was performed; the colon was found to be viable and was repositioned,
followed by primary suture repair of the diaphragmatic defect. The patient’s postoperative course was uneventful.
This case highlights the importance of clinical suspicion and the gold-standard role of CT imaging in diagnosing

this rare thoracoabdominal emergency in the elderly.

Keywords: Morgagni hernia, Transverse Colon Incarceration, Space of Larrey, Acute Bowel Obstruction

INTRODUCTION

Morgagni hernia, first described in 1769 by Giovanni
Battista Morgagni, is a congenital diaphragmatic
defect resulting from the failure of fusion between the
transverse septum of the diaphragm and the costal
arches [1,2]. This defect occurs at the sternocostal hiatus,
also known as the foramen of Morgagni or the space of
Larrey [2,3]. While congenital diaphragmatic hernias
(CDH) are relatively common in neonates, the Morgagni
type accounts for only 2-5% of all CDH cases [4,5].

In adults, Morgagni hernias are frequently asymptomatic
and are often discovered incidentally during imaging
for unrelated conditions [1,6]. However, as patients age,
increased intra-abdominal pressure—due to factors such
as obesity, chronic cough, or constipation—can facilitate
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the herniation of abdominal organs (most commonly
omentum, transverse colon, and stomach) into the
thoracic cavity [3,7]. When symptomatic, patients may
present with vague gastrointestinal or respiratory
complaints, but acute incarceration or strangulation
represents a life-threatening complication requiring
immediate surgical intervention [8,9].

Diagnosing Morgagni hernia in the elderly is particularly
challenging as symptoms often mimic more common
conditions like pneumonia, hiatal hernia, or Chilaiditi
syndrome [10]. This report details the diagnosis and
emergency surgical management of a symptomatic,
incarcerated Morgagni hernia in an 85-year-old patient
who had previously undergone several inconclusive
evaluations.
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CASE PRESENTATION
Patient History and Clinical Findings

An 85-year-old female (born in 1940) presented to
the Emergency Department with a five-day history
of progressively worsening epigastric pain, nausea,
and persistent vomiting. The patient reported a lack
of bowel movements and flatulence for 48 hours. Her
medical history was notable for hypertension and
chronic cardiovascular management but was otherwise
unremarkable for prior abdominal trauma or surgeries.

Before her arrival at our clinic, the patient had been
examined at several regional hospitals. An abdominal
ultrasound (performed on April 14, 2025) noted diffuse
intestinal distention and a cortical cyst on the lower pole
of the kidney, but no definitive cause for the obstruction
was identified. She was subsequently transferred for
further diagnostic workup.

Upon admission to our facility, the patient was
hemodynamically stable but appeared distressed and
moderately dehydrated. Physical examination revealed
a distended abdomen with significant tenderness in the
epigastrium and right upper quadrant. Bowel sounds
were hyperactive. Respiratory auscultation noted slightly
diminished breath sounds in the right lower lung field.

Diagnostic Assessment

Initial laboratory investigations (April 16, 2025) revealed a
White Blood Cell (WBC) count of 9.50 \times 1079/L, with
a slight elevation in granulocytes (73.80%). Hemoglobin
was 115 g/L, and biochemistry showed a glucose level of
2.75 mmol/L and total proteins of 56 g/L, indicating mild
malnutrition or acute metabolic stress.

Computed Tomography (CT) was the definitive diagnostic
tool. The CT of the thorax and abdomen (April 16, 2025)
revealed:

Diaphragmatic Defect: A
(Morgagni) hernia.

right-sided parasternal

Hernia Contents: Incarceration of the transverse colon
within the right thoracic cavity, accompanied by reactive
changes in the surrounding fatty tissue and a small
amount of free fluid.

Secondary Findings: A concomitant hiatal hernia and
chronic peribronchitic changes.

Case report

Figure 1: CT Scan (Axial, Sagittal, and Coronal projections)
showing the right-sided parasternal diaphragmatic defect
with incarcerated transverse colon.

The CT findings confirmed an incarcerated Morgagni
hernia with secondary signs of intestinal obstruction.
Given the age of the patient and the duration of symptoms,
the risk of bowel ischemia was high, and the decision for
emergency surgical intervention was made.

Surgical Intervention

The patient underwent an emergency exploratory midline
laparotomy. Upon entering the abdominal cavity, the
hernia was localized to the right parasternal region. The
hernia sac contained a segment of the transverse colon
that was tightly incarcerated within the diaphragmatic
defect.

Intraoperative Findings:

The incarcerated transverse colon was carefully reduced
back into the abdominal cavity.

The bowel tissue was edematous and congested but
showed immediate improvement in color and peristalsis
upon release.
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Following warm saline application and observation, the
tissue was deemed viable; therefore, no bowel resection
was required.

Figure 2: Intraoperative image showing the diaphragmatic
sac before reduction and repair.

Defect Repair: The diaphragmatic defect (foramen of
Morgagni) was repaired using primary interrupted non-
absorbable sutures. No prosthetic mesh was utilized due
to the emergency nature of the case and the adequate
quality of the diaphragmatic tissue for primary closure.

Figure 3: Intraoperative image showing the diaphragmatic
defect after successful suture repair.

A didactic appendectomy was performed as per clinical
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protocol in this specific operative context. The abdominal
cavity was lavaged, and the operative wound was closed
in layers.

Postoperative Course and Outcome

The patient’s postoperative recovery was stable and
uneventful. She received prophylactic anticoagulant
therapy (Clexane 40mg) and analgesia (Tramadol/
Paracetamol). She was started on a gradual oral diet,
which she tolerated well. The patient was discharged
on the sixth postoperative day (April 22, 2025) with
instructions for a hygiene-dietary regimen and follow-up
consultation.

DISCUSSION
Pathophysiology and Epidemiology

Morgagni hernias occur through the “space of Larrey,”
a triangular area of weakness between the sternal and
costal attachments of the diaphragm [1,11]. While 90%
of these hernias occur on the right side—likely because
the liver provides a mechanical barrier on the right while
the heart and pericardium protect the left—bilateral or
left-sided cases (Larrey hernias) are occasionally reported
[12,13].

The rarity of this condition in adults often leads
to diagnostic delay. In our patient’s case, she had
visited multiple facilities without a precise diagnosis,
highlighting that Morgagni Hernia is rarely considered as
a primary differential for acute abdomen in the elderly
[14].

Diagnosis

While plain chest X-rays can sometimes suggest the
diagnosis by showing air-fluid levels in the mediastinum,
CT is considered the gold standard [15,16]. In the acute
setting, CT accurately identifies the site of the defect,
the specific organs herniated, and signs of complication
such as incarceration, volvulus, or strangulation [1,15].
In our case, CT was instrumental in differentiating the
condition from Chilaiditi syndrome and standard hiatal
hernias [10,17].

Surgical Management

Surgical repair is mandatory for all diagnosed Morgagni
hernias, even in asymptomatic patients, due to the
persistent risk of bowel incarceration [12,18]. The
transabdominal approach is generally preferred in
emergency settings as it allows for easier reduction of the
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contents and direct assessment of bowel viability [1,19].

While many surgeons now favor laparoscopic repair for
elective cases, open laparotomy remains the standard
approach in emergency situations with suspected bowel
compromise [9,20]. In this patient, primary suture repair
provided a secure closure without the need for prosthetic
mesh, which is often avoided in emergency or potentially
contaminated fields [21,22].

CONCLUSION

Morgagni hernia represents a significant diagnostic
challenge in the geriatric population, where clinical
symptoms are often vague or attributed to more frequent
cardiopulmonary and gastrointestinal conditions. This
case illustrates the “diagnostic trap” of Morgagni hernia,
as the patient underwent multiple evaluations at regional
facilities without a definitive diagnosis until reaching a
tertiary center.

Several key conclusions can be drawn from this clinical
experience;

The Diagnostic Role of MDCT: In an era of advanced
imaging, multi-detector computed tomography (MDCT)
with multiplanar reconstructions remains the gold
standard. It is indispensable for differentiating Morgagni
hernia from Chilaiditi syndrome or pleuropericardial
cysts, and for identifying signs of incarceration that
mandate immediate surgical intervention.

Emergency Management vs. Elective Approach: While
laparoscopic repair is the preferred choice for elective
cases, this case confirms that open midline laparotomy
remains a safe and effective approach in the emergency
setting. It provides the necessary exposure to evaluate
bowel viability and perform primary repair without the
inherent risks of increased intra-abdominal pressure
associated with pneumoperitoneum in a potentially
compromised elderly patient.

Primary Suture Repair: In emergency repairs involving
incarcerated bowel, primary interrupted suture closure
is a viable alternative to prosthetic mesh, particularly
when the diaphragmatic edges are healthy and the risk of
infection or tissue edema is present.

In summary, a high index of clinical suspicion followed
by prompt radiological verification and timely surgical
intervention are the cornerstones of successful
management. Despite the patient’s advanced age of 85,
the excellent postoperative outcome emphasizes that

Case report I

emergency surgery for Morgagni hernia is well-tolerated
and life-saving when performed before the onset of
irreversible bowel necrosis.
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ABSTRACT

Introduction Posterior myocardial infarction (PMI) is often misjudged (one of the most frequently missed) and
this can lead to inadequate treatment. The clinical presentation of PMI is not different from other myocardial
infarctions, but the absence of “traditional” electrocardiographic signs of infarction, such as ST-segment elevation,
can lead to errors or delays in diagnosis.

Case Report: A 68-year-old man was admitted to our clinic with chest pain that began 8 hours before admission
and increased in intensity over the last 2 hours. He reported a history of hypertension but was not taking regular
antihypertensive medication. Family history was positive for coronary artery disease; his father had an acute
myocardial infarction. The patient was a former smoker who quit 10 years earlier. Based on ECG changes and the
clinical picture, coronary angiography was performed and a stent was placed in the circumflex artery. The patient
was discharged home in overall improved condition.

Conclusion: Transmural infarction of the posterior wall is the most commonly misdiagnosed condition when
interpreting a 12-lead electrocardiogram. This case report therefore emphasizes the importance of posterior leads
in diagnosing acute posterior myocardial infarction and the value of early reperfusion in STEMI patients, thereby
reducing adverse outcomes in these patients.

Keywords: Posterior myocardial infarction; posterior ecg leads; coronary revascularisation; STEMI

INTRODUCTION late, delaying reperfusion therapy and worsening
outcomes. Awareness of its unusual ECG symptoms and
quick use of supplementary diagnostic techniques are

thus critical. [1,2]

Acute posterior myocardial infarction (PMI) is a rare
but clinically significant presentation of acute coronary
syndrome in which ischemia or infarction primarily

affects the posterior (inferobasal) wall of the left ventricle,
typically due to occlusion of a dominant right coronary
artery or a circumflex branch. Because normal 12-lead
electrocardiography (ECG) is less sensitive for posterior
wall injury, PMI is frequently misdiagnosed or detected

Clinically, patients with posterior MI may present with
chest pain similar to other STEMI presentations, but
they may also have atypical symptoms and subtle ECG
changes, most notably horizontal ST depression and
tall R waves in anterior leads (V1-V3) that are the mirror
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image of posterior ST elevation. To detect posterior wall
motion anomalies, diagnostic confirmation typically
requires posterior leads (V7-V9), additional leads, serial
ECGs, cardiac biomarkers, and, in many cases, imaging
(echocardiography or cardiac MRI). Rapid detection
informs immediate reperfusion methods (primary PCI
or thrombolysis when PCI is unavailable), as well as
customized secondary prophylaxis. [2,3]

Individual instances with acute PMI are nonetheless
worth reporting since clinical detection can be difficult,
presentation might vary, and therapy decisions are based
onsophisticated interpretation of ECG and supplementary
tests. Case studies help to medical education by displaying
diagnostic errors, demonstrating the utility of posterior
leads and imaging, and emphasizing the consequences of
early versus delayed reperfusion. The purpose of this case
report is to describe the clinical presentation, diagnostic
method, therapy, and outcome of a patient with acute
posterior MI, as well as to address lessons gained for
improved recognition and treatment in future practice.
4,5,6,7]

CASE REPORT

A 68-year-old male presented to our clinic with chest
and back pain. The symptoms began 8 hours before
admission and intensified over the last 2 hours. He
reported a history of hypertension but was not taking
regular antihypertensive therapy. Family history was
positive for coronary artery disease; his father had an
acute myocardial infarction. The patient was a former
smoker who quit 10 years ago. Review of systems was
unremarkable except for hypertension with blood
pressure 170/100 mmHg. A 12-lead ECG was performed
immediately, showing ST-segment depressions in V1-V4
(Figure 1).

Figure 1. ST-segment depressions in V1-V4

The patient was hospitalized in the emergency cardiology
unit and an interventional cardiologist was consulted
because of the ECG changes and chest pain. On the
interventional cardiologist’s recommendation, a control
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ECG with posterior leads V7-V9 was performed, which
showed ST-segment elevation in V7-V9 (Figure 2)

Figure 2. ST-segment elevation in posterior leads V7-V9

The patient was given 300 mg aspirin, 60 mg
prasugrel, rosuvastatin 40 mg, and a 7,500 IU IV bolus
of unfractionated heparin. The need for coronary
angiography was explained and the patient provided
informed consent. He was immediately taken to the
cardiac catheterization laboratory; coronary angiography
showed 100% occlusion of the mid-circumflex artery. A
stent was placed in the corresponding coronary artery
(Figures 3-5).

Figure 3. Total occlusion of Om1 artery 100%
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University Clinic During hospitalization blood tests were taken several
times; only troponins were elevated. Echocardiography
showed hypokinesis of the apex of the left ventricle and
the infero-posterior wall with an ejection fraction of 46%.

The patient was discharged home in overall good
condition and hemodynamically stable on the following
medications:

Acetylsalicylic acid (aspirin) 100 mg once daily
Prasugrel 10 mg once daily

Rosuvastatin 40 mg once daily

Perindopril 4 mg once daily

Spironolactone 25 mg once daily

Dapagliflozin 10 mg once daily

DISCUSSION

Acute posterior myocardial infarction (PMI) remains a
diagnostic and therapeutic challenge because its classic
findings are not well represented on the standard 12-lead
electrocardiogram (ECG). The case described illustrates
several typical features and pitfalls: non-specific anterior
ST-segment depression and tall R waves in V1-V3 that
represent the mirror image of posterior ST elevation.
These findings underscore why PMI can be missed or
misclassified as ischemia of the anterior wall or as
non-ST-elevation acute coronary syndrome, potentially
delaying reperfusion.

Electrocardiographic recognition is critical to rapid
diagnosis. Horizontal ST depression and significant R
waves in the right precordial leads should urge quick
investigation into posterior involvement and the
acquisition of real posterior leads (V7-V9). Posterior leads
improve sensitivity for detecting ST-elevation equivalents
and can convert ambiguous ECGs into unequivocal STEMI
diagnosis, leading an urgent reperfusion approach. Serial
12-lead ECGs are helpful for detecting changes over time.
PMI outcomes are determined by the extent of the
infarct, the timing of reperfusion, and the existence
of comorbidities such as arrhythmia, heart failure,
or mechanical defects. Delayed or delayed diagnosis
might lead to an increase in infarct size and affect
short and long term results. Early detection with
posterior leads, rapid reperfusion, and optimum
secondary prophylaxis (antiplatelet therapy, statin,
beta blocker, ACE inhibitor/ARB, lifestyle adjustment)
can improve recovery and reduce adverse effects.
Amit Agarwal et al. (1999) provided early evidence

S cm

Figure 5. After stenting OM1 (timi 3 flow)
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supporting the importance of posterior leads,
demonstrating that the addition of posterior chest
leads significantly improves diagnostic sensitivity
for myocardial infarction in patients with ischemic
symptoms and nondiagnostic 12-lead ECG findings. Their
findings revealed that many individuals with posterior
infarction exhibit ST-segment depression in the anterior
leads rather than conventional ST elevation. [4]

Subsequent studies further emphasized the diagnostic
value of posterior leads. CheukKit Wong (2011) showed
that ST-segment elevation in leads V7, V8, and V9 is
particularly useful in identifying isolated posterior
myocardial infarction. In that study, 20.5 mm ST-segment
elevation in posterior leads significantly improved
detection of posterior STEMI, underscoring that posterior
infarction may remain undetected if only standard leads
are recorded. [5]

More recent clinical observations also support routine
use of an extended ECG. A case series by Mochamad
Yusuf Alsagaff et al. (2022) demonstrated that isolated
posterior STEMI can present with a nondiagnostic 12-
lead ECG and may only become apparent when posterior
leads are recorded. Their findings reinforce the concept
that a 15-lead ECG (12 standard leads plus V7-V9) should
be considered in patients with persistent ischemic
symptoms and inconclusive ECG findings. [8]

Additional insights into ECG patterns suggestive of
posterior coronary occlusion have been described
by H. Pendell Mevers et al. (2021) in the Journal of the
American Heart Association. Their study demonstrated
that ischemic ST-segment depression maximal in leads
V1-V4, rather than V5-V6, is highly specific for occlusion
myocardialinfarctionrather thannon-occlusiveischemia.
This pattern represents the reciprocal manifestation
of posterior wall injury and should be recognized as a
potential STEMI equivalent requiring urgent reperfusion
therapy. [9]

CONCLUSION

Posterior myocardial infarction is often missed on a
typical 12-lead ECG, potentially delaying diagnosis and
treatment. This instance highlights the necessity of
recording posterior leads (V7-V9)in patients with ischemia
symptoms and nondiagnostic ECG abnormalities, as they
can indicate ST-segment elevation, indicating a STEMI
equivalent. Early detection enabled fast activation of
the catheterization laboratory and immediate PCI,

Revisté mjekésore - MEDICUS | 108

IS ISP

0000000000000

resulting in successful reperfusion. This case highlights
the importance of systematic use of posterior leads
and rapid reperfusion in avoiding treatment delays and
improving clinical outcomes in posterior myocardial
infarction, which is consistent with the European Society
of Cardiology’s 2023 ESC Guidelines for the management
of acute coronary syndrome.
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ABSTRACT

Amyopathic Dermatomyositis (ADM) is a rare (10-20%) subtype of dermatomyositis, an inflammatory disease
primarily affecting the skin and muscles. Women are more affected than men (2:1). Polyradiculoneuropathy (PRN)
is a condition that affects the nerve roots and peripheral nerves, causing weakness, loss of reflexes, sensory
disturbances, and pain, with an incidence of 1-2 cases/100,000 people annually.

The patient, a 62-y/o female, reported several months ago the onset of weakness, pronounced fatigue, and the
appearance of redness in the facial area, chest, spine and extremities. Upon admission, erythematous and livid
plaques, infiltrated in the aforementioned regions. Laboratory analysis revealed increased sedimentation, reduced
erythrocytes and hemoglobin, with all other findings, including tumor markers and thyroid status, within normal
reference values. Immunological tests showed the following results: RF-3.5, CRP-7.5, Anti-CCPNegative, Anti-dsDNA-
Negative, Anti-SSA/Ro-Negative, Anti-SSB/La-Negative, Antiproteinase (PPP3)-Negative, Anti-Scl70-Negative, Anti-
Centromere B-Negative.

Electromyography (EMG) indicated generalized lesions of the peripheral motor neuron of mild axonal
type. A computed tomography (CT) scan of the chest and abdomen showed findings of mediastinal and hilar
lymphadenopathy, with all other results within normal findings. A skin biopsy was performed, which supported
the presence of cutaneous changes associated with systemic disease, including dermatomyositis.

The patient was treated with corticosteroid therapy (methylprednisolone 120 mg for 10 days, followed by 100 mg
for 4 days), vitamin therapy (Amp. Vit B1, Vit B6, Vit C), and gastroprotective therapy (Tbl. Pantoprazole 40 mg),
improvement in the dermatological status was noted, and the patient was transferred to the Neurology Clinic for
further treatment.

Key words: Amyopathic Dermatomyositis, Polyradiculoneuropathy, Inflammatory Disease, Muscle Weakness and
Corticosteroid Therapy

INTRODUCTION [1]. Within this category, amyopathic dermatomyositis is
characterized by hallmark cutaneous manifestations—
such as Gottron’s papules, heliotrope rash, and
poikiloderma—occurring in the absence of muscular
involvement [2,3]. Although rare, with an incidence

Idiopathic inflammatory myopathies (IIMs) represent
a complex spectrum of systemic, immune-mediated
disorders with potential multi-organ impact, extending
beyond skeletal muscles to affect organs such as the skin
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estimated at two cases per millionindividuals, amyopathic
dermatomyositis constitutes between 2% and 21% of
dermatomyositis cases [4]. This condition can exhibit
systemic involvement, with interstitial lung disease (ILD)
developing in approximately 13% to 65% of patients, often
progressing rapidly and severely [5]. Notably, cases of
rapid ILD progression are associated with the presence
of serum antibodies against melanoma differentiation-
associated protein 5 (MDA5) [6, 11]. The European League
Against Rheumatism (EULAR) and the American College
of Rheumatology (ACR) criteria provide the only validated
classification system for IIMs, including amyopathic
dermatomyositis [10, 12].

Reports also document occurrences of dermatomyositis
alongside polyneuropathy, a presentation termed
“neuromyositis”[7]. However, in numerous cases,
neuropathic symptoms were undetectable during
the patient’s life, with diagnosis only confirmed post-
mortem, which limits prospective clinical insights into
such syndromes. Thus, the interplay between peripheral
neuropathy and inflammatory muscle diseases remains
insufficiently elucidated.

First-line treatment for DM typically involves
corticosteroids, often in combination with intravenous
immunoglobulin (IVIG), methotrexate, azathioprine, or
mycophenolate mofetil [5]. The pathophysiology of the
disease is multifactorial and involves autoantibodies,
genetic factors, and environmental influences [4].

Autoantibodies play a central role in DM pathogenesis,
with two main categories: myositisspecific antibodies
(MSAs) specific to myositis and myositis-associated
antibodies (MAAs) found in various connective tissue
disorders [6]. MSAs are increasingly being recognized for
their prognostic value because of their correlation with
distinct clinical phenotypes [4]. One such MSA is anti-
transcriptional intermediary factor 1 gamma (TIF1-y),
which has been associated with an elevated risk of
malignancy [7].

In this study, we report the case of a patient with ADM
with concurrent peripheral neuropathy who was positive
for anti-TIF1-y antibodies without malignancy. In
addition, we present a systematic review of the clinical
characteristics of DM patients with anti-TIF1 antibodies.

CASE PRESENTATION

We present here a 62-y/o female, reported several
months ago the onset of weakness, pronounced fatigue,

Case report I

and the appearance of redness in the facial area, chest,
spine and extremities. Upon admission, erythematous
and livid plaques, infiltrated in the aforementioned
regions. The patient reports the onset of fatigue and
pronounced tiredness a few months prior. The condition
progressed with severe itching all over the body and
difficulty breathing. A biopsy (No. 23323) was taken on
20.03.2024, revealing findings indicative of cutaneous
changes associated with systemic diseases, including
Dermatomyositis. Hospital admission for further
treatment was indicated. Upon admission, the patient
was afebrile, conscious, communicative, oriented in
space, time, and person, with a normal status across
organs and systems.

m Dermatologic Status: Upon admission, erythematous
plaques, some infiltrated, were noted on the limbs,
upper back, neck, and chest, with more pronounced
presence around the elbows, knees, and the backs
of the hands (Gottron’s sign). Facial erythema was
present.

m Routine and extended laboratory tests were
performed with the following results: Blood counts
from 07.05.2024 to 14.05.2024 showed SE 49-41, Er
3.93-3.97, Leu 4.3-3.18, Hgb 117-119, Hct 0.344-0.353,
MCV 87-88, MCH 29.9-30, MCHC 34.2-33.7, P1t 239-248.
Differential blood counts included Neu 78-68%, Lym
17-16%. Glucose levels (Gluc) were 10-5.1. Additional
analyses showed normal urea (4.2-4.9), creatinine (49-
50), total bilirubin (3.8-4.3), direct bilirubin (2.3-2.4),
indirect bilirubin (1.5-1.9), protein status (Alb 35-36,
TP 64-66, Glob 29-30), enzyme status (AST 40-32, ALT
22-16, LDH 246-236, CK-MB 17-18, CK 163-222), and
immunological markers (CRP 10.35-3.43). Lipid status:
Trig 1.12, Chol 4.9, HDL 1.52, LDL 2.8. Electrolyte
status: Fe 16.6-14.3. Tumor markers: Ca 125 13, Ca
19-9 14.96, CEA 0.218, AFP 2.75, Homocysteine 10.45.
Anemia markers: B12 284.2. Hormonal status: ATG
1.9, T4 1076, T3 1.42, TSH 2.20, a-TPO <28.

m Immunological Tests at the Rheumatology Clinic: RF
3.5, CRP 75, Anti-CCP negative, Anti-dsDNA negative,
Anti-SSA/Ro negative, Anti-SSB/La negative, Anti-
proteinase-PR3 (ANCA) negative, Anti-Scl 70 negative,
Anti-centromere B (CENP-B) negative.

m Consultation at Rheumatology Clinic: Neurological
exam, EMG, potential muscle biopsy, colonoscopy,
gynecological exam, and CT of the lungs and abdomen
were indicated to rule out paraneoplastic syndrome.

m Neurological Exam: Cranial nerves intact. Reflex
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responses were normal. Muscle tone intact. No
asymmetry noted when placing limbs in position.
Gowers sign could not be tested (the patient was
cooperative).

m EMG with Neurography: Normal neurographic
findings. No spontaneous denervation activity
observed. Mild neuropathic changes were noted in
the amplitude of all examined muscles, with slight
reduction in the innervation sample. No convincing
signs of myopathic changes in the amplitude were
observed. The findings suggest a generalized mild
axonal peripheral motor neuron lesion. Further
tests (pulmonary X-wray, cardiology exam, and
paraneoplastic syndrome panel) are indicated.

m Pulmonary X-ray: No convincing signs of fresh
consolidation in the lung parenchyma.

m Sinuses clear. Heart size within normal limits on
X-ray.

m Cardiology Exam: Patient is hemodynamically and
rhythmically stable. Blood pressure 170/100, ECG
shows sinus rhythm, frequency 100/min, with a
left-axis deviation. Old progression of the R wave
observed in anterior leads, with a normal ST segment
and T wave.

m Hematology Consultation: Blood count with
differential smear, revealed no indication (lymph
nodes) for puncture at the moment.

m CT of Thorax: Visualized lung parenchyma with
normal attenuation and architecture bilaterally. No
signs of alveolar opacities, collapse, consolidation,
or lung mass. Thickened costal pleura and residual
adhesive changes laterobasally in DLL. Trachea and
bifurcation appear normal. Bronchi not thickened,
and no bronchiectasis noted. Heart shows normal
size and shape. No pleural or pericardial effusion.
Thoracic aorta without focal aneurysmal dilation
or dissection. Pulmonary arteries of normal caliber
without intraluminal filling defects. Morphologically
altered and reactive lymph nodes up to 10 mm in
the short axis, prevascular, bilaterally paratracheal,
aortopulmonary, subcarinal, and bilaterally hilar.
Soft tissues and bones unremarkable. Impression: 1.
Mediastinal and hilar lymphadenopathy. 2. No active
parenchymal condition.

m (T of Abdomen: Liver without defects, spleen and
pancreas normal. Adrenals clear. Kidneys with
preserved parenchyma, with a left parapelvic
cyst measuring 35 mm. Urovesical region without
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endomasses. Uterus with calcified myoma. No free
fluid or enlarged lymph nodes in the abdomen
or pelvis. Aorta and iliac arteries show some
atheromatous plaques. Skeleton with moderate
degenerative changes.

The patient received parenteral corticosteroid therapy
(amp. Lemod solu 120 mg) for 10 days, followed by amp.
Lemod solu 100 mg for 4 days, as well as gastroprotective
and vitamin therapy.

The patient was transferred to the Neurology Clinic for
further treatment.

DISCUSION

The patient’s initial presentation and course during
hospitalization suggest a complex, systemic disease with
dermatologic and potential rheumatologic involvement.
Her symptoms began with fatigue and progressed to
widespread erythematous plaques, notably on the face,
upper back, neck, and limbs, which is characteristic
of dermatomvyositis. Additionally, Gottron’s papules,
a diagnostic sign, were present, strengthening the
suspicion of this inflammatory myopathy. Findings
necessitates ongoing surveillance, as dermatomyositis
can sometimes coexist with or indicate an underlying
malignancy.

A thorough immunological assessment at the
Rheumatology Clinic revealed no evidence of specific
autoantibodies like Anti-dsDNA, Anti-SSA/Ro, and Anti-
CCP, which are often elevated in other autoimmune
conditions. The negative results help narrow down
the differential diagnoses, making a primary diagnosis
of dermatomyositis more likely. However, ongoing
monitoring for signs of paraneoplastic syndrome is
prudent, given her age and systemic manifestations.

Patients with dermatomyositis are more likely to develop
cancer if they are positive for antitranscriptional
intermediary factor 1 (TIF1) antibodies than if they are
negative (HR 3.4 (95% CI 2.2-5.4)), according to the results
of a UK study of 263 patients [8]. During a 10-year follow-
up period, cancer occurred exclusively within a 3-year
window either side of diagnosis in anti-TIF1 antibody-
positive patients and was most common in patients over
the age of 39. Patients with anti-TIF1 antibodies also had
a higher risk of ovarian cancer than those without (19%
of cancers versus 2% of cancers, respectively; P <0.05) [9].

Neurological ~ assessment, including EMG and
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neurography, indicated mild neuropathic changes but
did not reveal significant myopathic features, which are
sometimes expected in dermatomyositis. This atypical
finding, along with the lack of spontaneous denervation,
suggests either an early or mild form of the disease or a
mixed presentation involving peripheral neuropathy [13].

Cardiological evaluation highlighted elevated blood
pressure and a sinus rhythm with a leftaxis deviation
on ECG, which may be unrelated to her primary
illness but warrants management and observation,
as cardiac involvement can sometimes accompany
dermatomyositis [14, 15]. The patient’s corticosteroid
therapy led to symptomatic improvement, which further
supports an inflammatory etiology. However, given
her broad range of symptoms and atypical findings,
a multidisciplinary approach—including neurology,
rheumatology, dermatology, and oncology consultations—
remains essential for comprehensive management.
Continued monitoring for potential malignancy, as well
as adjustment of immunosuppressive therapy, will be
critical to her long-term care plan.

CONCLUSION

In conclusion, the patient presents with a likely diagnosis
of dermatomyositis, as suggested by her characteristic
dermatologic symptoms, including Gottron’s sign,
systemic  inflammation, and improvement with
corticosteroid therapy. Although specific autoantibodies
were not detected, her presentation aligns with an
inflammatory myopathy. The presence of mediastinal and
hilar lymphadenopathy without evidence of malignancy
raises the possibility of paraneoplastic syndrome,
necessitating continued surveillance.

Neurological evaluation revealed mild peripheral
neuropathy, while cardiological findings, including
hypertension and left-axis deviation, require ongoing
management. Given the complexity and systemic
nature of her condition, a multidisciplinary approach is
essential, with further immunosuppressive therapy and
close monitoring for potential underlying malignancy
forming key components of her care.
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ABSTRACT

Vestibular schwannoma (acoustic neuroma) is a benign, slow-growing tumor arising from the Schwann cells of
the vestibular division of the vestibulocochlear nerve and is the most common neoplasm of the cerebellopontine
angle. Treatment options include observation with serial magnetic resonance imaging (MRI) and audiological
monitoring, microsurgery, and stereotactic radiosurgery.

We present the case of a 32-year-old female patient with vestibular schwannoma who chose conservative
management using a “wait-and-scan” approach with serial MRI and audiological follow-up. Initial contrast-
enhanced MRI revealed an 8 x 3 mm mass in the internal auditory canal. During the 3-year follow-up period,
despite stable tumor size on MRI, the patient experienced progressive hearing deterioration, ultimately reaching
profound hearing loss. This case highlights the potential discordance between radiological stability and functional
outcomes. Treatment decisions should therefore be made very carefully, taking into account the risks and potential
complications of microsurgery and Gamma Knife radiosurgery.

Keywords: vestibular schwannoma, acoustic neuroma, hearing loss, magnetic resonance imaging

INTRODUCTION enigmatic. The tumor may grow continuously or only to
a certain size, followed by stagnation or even shrinkage.
Progressive growth in the cerebellopontine angle will
eventually lead to compression of the brain stem and/
or the cerebellum, occlusion of the fourth ventricle,
and subsequently incarceration [3]. The typical clinical
presentation includes unilateral sensorineural hearing
loss, tinnitus, and balance disturbances. Tumor growth
is associated with deterioration in hearing and speech

Vestibular schwannoma (VS), or acoustic neuroma as it
was formerly known, is a benign tumor that develops
from the Schwann cells of the vestibular division of
the vestibulocochlear nerve. It accounts for 8% of all
intracranial tumors and is the most common neoplasm
of the cerebellopontine angle in adults [1]. The annual
incidence of VS ranges from approximately 3.0 to 5.2
per 100.000 [2]. The natural history of VS growth is
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discrimination and tumor volume had a greater effect
on these audiometric measures when initial auditory
function was worse [4]. However, there is evidence
of deterioration in hearing thresholds and speech
recognition scores irrespective of tumor growth [5].
Treatment options include observation with serial
magnetic resonance imaging (MRI) scanning and
audiological monitoring, microsurgery, and stereotactic
radiosurgery. Hearing preservation is prioritized in
select cases using middle cranial fossa or retrosigmoid
approaches, while translabyrinthine surgery is preferred
for larger tumors or disabling dizziness. Stereotactic
radiosurgery offers a non-invasive alternative but has
variable long term hearing outcomes and potential tumor
regrowth [6].

This report describes a rare case of vestibular
schwannoma in young patient who chose “wait and
scan” strategy and exhibited progressive hearing loss
despite stable tumor size. The protocol number of Ethical
approval is 1257/2026.

CASE PRESENTATION

A 32-year-old female patient presented with sudden
hearing loss in the left ear and tinnitus. She also reported
transient weakness on the left side of the face during the
four weeks prior to admission. The initial audiological
evaluationincluded puretone audiometry, tympanometry,
distortion product otoacoustic emissions, and speech
audiometry. Pure tone audiometry demonstrated severe
sensorineural hearing loss in the left ear and normal
hearing in the right ear. Additional findings in the left
ear included a type A tympanogram, present otoacoustic
emissions (Figure 1), and a rollover phenomenon on
speech audiometry. The word recognition score (WRS)
decreased as the intensity of the speech stimuli increased,
suggesting retrocochlear pathology; however, accurate
determination of the maximum WRS was not possible
because the upper intensity limit of the speech stimuli
had been reached.
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Figure 1. Left ear DP-gram and tympanogram

Enhanced cranial MRI with gadolinium-based contrast
revealed an 8 x 3 mm mass within the internal auditory
canal, suggestive of a vestibular schwannoma. The
tumor was intracanalicular, without extension into the
cerebellopontine angle, corresponding to Koos grade
I. MRI scans obtained 2 and 3 years after diagnosis
demonstrated an unchanged tumor size of 8 mm,
measured by the largest diameter (Figure 2).

Figure 2. MRI scan: a) initial, b) 2 years after diagnosis, c)
3 years after diagnosis

Despite stable tumor size on serial MRI, the patient
exhibited progressive hearing deterioration, eventually
reaching profound hearing loss (Figure 3). During the
initial audiological assessment, the pure tone average
(PTA), calculated at 500, 1000, 2000, and 4000 Hz, was
86 dB HL. Although the hearing threshold corresponded
to non-serviceable hearing by standard criteria, residual
functional hearing persisted, as reflected by relatively
preserved speech discrimination. After 6 months, the
PTA worsened to 100 dB HL, and 3 years after diagnosis,
hearing further deteriorated to 108 dB HL.

1

i 1
1

Hesting level (68)

B3888388888503
"

o0
P RN <& o 9
. A~ o
T

Hering evel 46)
838883888883 03

70 T & 70 T %
Frequency (Ho)Left Frequency (Hz) Left

Figure 3. Audiograms: a) first examination, b) after 6
months, c) 3 years after diagnosis
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The patient chose a “wait-and-scan” strategy instead of
active treatment. She was informed about the available
treatment options, including stereotactic radiosurgery
and microsurgery, as well as the possible complications
associated with these interventions.

DISCUSSION

Vestibular schwannoma is a slow-growing benign tumor
typically presenting with unilateral sensorineural hearing
loss, tinnitus, and occasionally vestibular symptoms.
Although hearing impairment has traditionally been
linked to tumor size and growth, this relationship is
inconsistent. The present case demonstrates progressive
hearing deterioration despite stable tumor size,
highlighting a discordance between radiological stability
and functional deterioration.

Management strategies have increasingly shifted toward
a conservative “wait-and-scan” approach in selected
patients, supported by current European Association of
Neuro-Oncology recommendations. MRI with gadolinium
contrast-enhanced T1-weighted scans is the gold standard
for the initial evaluation [7]. This approach involves serial
MRI scans and audiological monitoring, given that many
tumors show little or no growth over time. However,
tumor growth remains unpredictable, with reported rates
ranging from 30% to 70% [7]. Approximately 21% of the
intrameatal tumors have grown 5 years after diagnosis,
whereas 37% of the extrameatal tumors have exhibited
growth. Ten years after diagnosis the rates are 25% and
42%, respectively [8]. Larger tumor volume is generally
associated with poorer baseline hearing and increased
risk of non-serviceable hearing, yet hearing decline may
occur independently of measurable growth, and even in
cases of tumor regression [9].

This case  underscores important diagnostic
considerations in sudden unilateral sensorineural
hearing loss. While often considered idiopathic, a small
proportion of cases may involve retrocochlear pathology,
including VS. A recent study determined a prevalence of
VS 2.2% among patients with sudden hearing loss [10].
Early imaging may fail to detect subtle lesions, or tumors
may appear stable despite clinical progression. Therefore,
comprehensive audiological evaluation is essential.
In particular, speech recognition testing can reveal
disproportionate deficits suggestive of retrocochlear
involvement. A multidisciplinary approach is necessary,
as stable MRI findings do not guarantee stable auditory
function.

Case report I

CONCLUSION

This case demonstrates that vestibular schwannoma
may lead to progressive hearing deterioration without
detectable tumor growth on MRI, highlighting the
multifactorial nature of auditory dysfunction in these
patients. Every presentation of unilateral sudden
sensorineural hearing loss should be approached with a
high level of clinical suspicion, even at the initial stage
when retrocochlear pathology has not yet been identified.
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ABSTRACT

INTRODUCTION: Inguinal lymph nodes are common sites of metastasis for various malignancies. However,
metastasis to inguinal lymph nodes from endometrial carcinoma is uncommon due its typical patterns of spread,
although it remains possible manifestation.

CASE PRESENTATION: We present a case of 70 years old female patient previously treated for FIGO II stage
endometrial carcinoma, the patient underwent total abdominal hysterectomy with Wertheim-Meigs procedure
with bilateral salpingo-oophorectomy with bilateral pelvic lymphadenectomy. Four years post-treatment, follow
up CT scan revealed ventral hernia and enlarged right inguinal lymph nodes. A combined surgical procedure was
performed, including hernia repair and methylene blue guided lymphadenectomy. Ultrasound guided injection of
methylene blue enabled accurate localization and precise excision of the affected lymph nodes.

CONCLUSION: This case demonstrates a rare presentation of inguinal lymph nodes metastasis from early
staged endometrial carcinoma, potentially caused by previous surgical disruption and lympho-vascular invasion.
Methylene-blue lymphadenectomy appeared to be safe, cost-effective technique that optimized surgical precision
and diagnostic specificity, making it valuable tool in the management of atypical metastatic patterns.

INTRODUCTION nearby organs like ovaries and fallopian tubes. Cancer
cells can enter lymphatic vessels and usually spread to
pelvic and para-aortic lymph nodes. In some case also
cancer cells can move backwards through fallopian tubes
into peritoneal cavity. Hematogenous spread results
in distant metastasis in lungs, liver, bones and brain.
Unusual metastasis sites for endometrial carcinoma
are abdominal wall, spleen, central nervous system,
adrenals, pancreas, appendix and extra abdominal

Inguinal lymph nodes are common sites of metastasis for
malignant melanoma and squamous cell carcinoma over
low extremities and trunk, squamous cell carcinoma of
anal canal, vulva and penis and malignant lymphoma.
Endometrial carcinoma can spread through various
routes including direct extension, lymphatic and
hematogenous dissemination and retrograde spread.
Locally, endometrial carcinoma can directly invade
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lymph nodes such as inguinal lymph nodes. Endometrial
carcinoma is less likely to spread to superficial or deep
inguinal lymph nodes, because only round ligament of
uterus during its course through the inguinal canal can
drain to superficial inguinal lymph nodes, this drainage
pathway is minor one.

Intranodal ultrasound guided methylene blue application
is used to mark the lymph nodes that need to be removed
during a lymphadenectomy. This technique helps to
increase the accuracy of identifying and locating the
lymph nodes.

We present a case report of 70 years old female patient,
who presents in our tertiary care hospital, following a
recent CT scan preformed as a follow up for endometrial
carcinoma diagnosed four years ago. The scan revealed
ventral hernia and enlarged right inguinal lymph nodes,
prompting further evaluation. On physical evaluation, the
right inguinal lymph nodes were enlarged and palpable
and visible ventral hernia was noted. The patient was
advised to undergo surgical intervention.

CASE REPORT

A 70 vears old female patient was diagnosed with
endometrial carcinoma in 2021. She underwent
total abdominal hysterectomy with Wertheim -Meigs
procedure and bilateral salpingo-oophorectomy with
pelvic lymph node dissection. Histopathology revealed
endometrial adenocarcinoma invading the cervical
stroma but has not extended beyond uterus. The
tumor is poorly differentiated. No regional lymph node
metastasis was found in surgically removed lymph
nodes. Lymphatic invasion was present, increasing the
risk of spread. Vascular invasion was also present. She
was staged according to the International Federation of
Gynecology and Obstetrics (FIGO) staging system as FIGO
II. After surgery, the patient was referred to the oncology
department for further evaluation and adjuvant therapy.
In February 2025, the patient underwent a follow-up
CT scan after completing surgery, chemotherapy and
radiotherapy for endometrial carcinoma. A ventral
hernia was noted on anterior abdominal wall with a
hernial neck measuring 45mm with no radiological
evidence of incarceration. In the right inguinal region
were noted enlarged lymph nodes, largest measured
18mm in diameter. The patient was referred to the
University Clinic for digestive surgery for further
evaluation and management. On physical evaluation, the
right inguinal lymph nodes were enlarged and palpable

Revisté mjekésore - MEDICUS | 120

IS ISP

0000000000000

and visible ventral hernia was noted. Core needle biopsy
was indicated. Core biopsy revealed infiltration by a
malignant epithelial neoplasm. Immunohistochemistry
demonstrated that the tumor cells were positive for p63
and PAX6, supporting an epithelial origin. The patient
underwent a combined surgical procedure consisting
of ventral hernia repair and lymphadenectomy. Under
real-time ultrasound guidance, methylene blue dye
was injected directly into the target lymph node. The
needle was carefully advanced into lymph node cortex
under aseptic conditions to ensure accurate intranodal
deposition of the dye. Following the injection of
methylene blue the overlying skin was externally marked
to correlate with the stained lymph node beneath. The
skin marking serves as surgical landmark. The methylene
blue not only stains the lymph node internally but may
also create mild subcutaneous discoloration, further
enhancing visual guidance. During surgery, the skin
excision was made directly over the pre -marked site.
Careful dissection was preformed along tissue planes to
expose the blue-stained lymph nodes which were readily
identifiable due to its distinct coloration. The nodes were
meticulously excised en bloc to preserve its architecture
for histopathological evaluation. The excision was made
carefully to prevent extravasation of dye which could
make identifying or locating other lymph nodes more
difficult. Following lymphadenectomy, the ventral hernia
was repaired using standard hernioplasty procedure. The
postoperative course was uneventful. Histopathological
examination of the excised lymph nodes confirmed the
presence of malignancy.

i,:xzsosumms
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Picturel: Ultrasound image of an enlarged lymph node in
the moment of injecting methylene blue dye.
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Picture 4 and 5: Surgically excised lymph nodes following
lymphadenectomy

DISCUSSION

Metastatic involvement of inguinal lymph nodes in
Picture 2 and 3: Excision of methylene blue-marked early staged endometrial carcinoma is extremely rare
lymph nodes. manifestation. There is multiple hypothesis for inguinal
lymph node metastasis in FIGO stage II endometrial
carcinoma including aberrant lymphatic drainage via
superficial pathways, tumor cells may access superficial
lymphatic channels of the lower abdominal wall along the
inferior epigastric vessels, eventually draining inguinal
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lymph nodes, this can be facilitated by previous surgical 2. Mahdy H, Vadakekut ES, Crotzer D. Endometrial Can-

incisions or scars, which disrupt normal lymphatic flow
and create alternate pathways. Also, surgical trauma
may lead to the formation of new lymphatic or vascular
channels between the tumor bed and inguinal region,
providing a route for metastatic spread. This hypothesis
is especially relevant in patients underwent radical
surgery. In certain cases, micro-metastatic disease
exists prior to detection, underscoring the limitations of
current imaging and diagnostic techniques. The presence
of lympho-vascular space invasion may facilitate atypical
lymphatic dissemination, predisposing to metastasis
at non-regional sites such as the inguinal lymph nodes
. Methylene blue intranodal-guided lymphadenectomy
offers several distinct advantages over conventional
lymphadenectomy techniques contributing to better
surgical precision and improved oncological outcomes.
Ultrasound guided intranodal injection of methylene blue
enhances anatomical precision in the identification of
metastatic lymph nodes, allowing for more accurate and
targeted lymphadenectomy. Targeted lymphadenectomy
significantly limits the extent of tissue dissection, thereby
reducing operative time, intraoperative blood loss and the
incidence of procedure-related complications. Methylene
blue is a low-cost, widely available dye with favorable safety
profile, making this technique advantageous in resource-
limited settings where advanced imaging or radioactive
tracers may not be readily accessible. Methylene blue
guided lymphadenectomy facilitates more individualized
treatment planning, which may contribute to improved
long-term disease control and overall survival rate.

CONCLUSION

Methylene blue intranodal-guided lymphadenectomy
enhances the precision of lymph node dissection, reduces
surgical morbidity and improves diagnostic accuracy,
all of which contribute to better clinical outcomes. Its
simplicity, effectiveness and safety profile support its
integration into surgical oncology practice, especially
in gynecologic malignancies requiring meticulous nodal
assessment.
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Case report

[TO/IMITEKTOMUJA KAJ TALMEHAT CO MO3UTHBHA ®AMUJTJAPHA
AHAMHE3A - KOJIOPEKTAJIEH KAPITHHOM

Jycyd 1llabanu, Puxan Cantu, Mentop Kaxpemanu, Peseapra Enesu, 3expa bunamu Mycradau

Kmnunuka bonnuiia TetoBo, OpienieHue 3a ['acTpoeHTepoxenaTonoruja

Medicus 2026, Vol. 31 (1): 123-127

ABCTPAKT

BOBe,[[I [onmun IIpeTCTaByBa CeKoe MCIIaKHYBaibe Ha C/TYy3HUIaTa Ha ,[[e6€J'IOT0 LIpeBo IIperioKpueHa Co ernuTern, [Tonunure
ce JejiaT Ha [IB€ I'PYIIM XMCTOJIOIIKU ITpBaTa HEHEOIUVIaTCTUUYHU KaKO XaMapPTOMH, iYBeHPIHHI/IH XUIIEPIUIACTAYHU U
HeOoIUTaCTUYHU Haj‘IECTO a/IeHOMM KOM MaJIMTHU3MpaaT BO BUCOK ITPOLIEHT.

[onmumure ce cuthu o, 10 MM 1 KpymHM Hap 10 MM co 3rofeMeH pU3MK Off MaJUTHU3aIMja co AuMeH3un Hajl 40MM
TI0YECTO Kaj CeCUTHUTE Off IeH/Ty/IapHUTe aJieHOMH MOBEKeTo BIJIO3HU 110 cocTaB. KMHMUKaTa mpe3eHTalluja e 00j1ka
BO CTOMAKOT ¥ KpBapeibe HO HajuecTo ce aCUMITOMATCKH.

Ilen: ma ce eBajiyupaT HaOfIUTe W KJIMHUUYKOTO 3HaueHe Ha CKPUHUHT KOMOHOCKOMMja Kaj Mal[ieHTUTe CO TMO3UTBHA
dhamutjapHa aHamHe3a 3a KPK

Marepujamu 1 Metopu: [lament Ha 51 ropumiHa Bo3pacT Oelle MOJIOKEH Ha CKPUHUHT KOJIOHOCKOIMja HOpaju
cemejHa ucropuja Ha KPK (MajkaTa mujarHocTuippaHa Ha 60 romuuiHa Bospact). [loctankaTa Oele W3BpLIeHa MO
CBecHa ceflaliyja ,KOPHCTejKM CTaHJap/ieH aflyiTeH KOJIOHOCKOII .ce HallpaBM  HMJIEOKOJIOHOCKoMuja ,TepMuHaseH
WIEYM CO VpefieH Haoj I[PeBOTO IIPOUMCTEHO ,LIeKYM M BajiBy/la ypelHH Ha HuBO Ha 90 1M ab -aHO ce BUie CeMU
TieH/Ty/IapeH MOJIMII CO /ikjaMeTap OKoy 8 MM ,IIpejt IeKyM ce BUJIe VIITe efleH MUHYTeH TTOJIUIT ,peKTOCUTMA YIIITe efleH
IPYT MUHYTEH TIO/II 07 PEKTYM JI0 TepMHUHAJIeH MieyM 0e3 Ipyrd MaKpOIaTONOIIKY MPOMEeHH. XHCTOMATOOMKHOT
HaoJI: TYOY/IapeH aZieHOM Co Mojpayja Ha JiecHa JIUCIIa3hja Ha eMUTesoT.

3aknynok OBoj c/Iyyaj ja MOTeHIMPa Ba)KHOCTA Ha paHaTa CKPUHMHT KOJIOHOCKOIIHMja Kaj JIMLa CO MO3UTUBHA ceMejHa
ucropuja Ha KPK ,/lypu 1 Bo oficycTBO Ha CUMIITOMHU,leTeKI[1jaTa U U OTCTPAHYBambeTO Ha MpeKaHIepO3HU Jie3un
NpeTcTaByBa 3HauajHa MOKHOCT 3a TpeBeHIuja Ha KapiuHoM. [Ipuip)KyBameTo /10 aKTyeJTHUTe CKPUHUHT-TTPENopaku
3a BUCOKO PU3MYHM I'PYIIH € Off CYIITUHCKO 3Haueke3a M HaMaJyBamhe Ha MHIUfleHIiaTa u MoptanutetoT of KPK.

Knynuu 306oposu: KOJIOPEKTAJIEH KapijHOM,KOJIOHOCKOIIM]a,aIeHOMATO3€H MOJIUII, TOJIMIIEKTOMH]ja ,HUCKOCTeIleHa
IMCIIa3yja.

BOBE]]

KapijuHOMOT Ha [ie0e/ioTo I[peBo, 4ecTo MMeHyBaH KaKo
KonopektaneHKanuep(KPK),eHajuecto3acTaneHaManuraa
0o7ecT Ha TacCTPOMHTECTHHATHHOT TPaKT. Pa3BojoT Ha

KaHIlep MPEeTCTaByBa KOMIUTEKCHA OOMeCT Kaje IITO
TeHEeTCKUTE aTepaljii YecTo Ce acOIMpaHd CO PasBoj
M Tporpecdja off TPeMAJUTHU Jie3ud (ajleHOMH) BO
MHBa3UBEH a/IeHOKAPIIHOM

0BOj THMIl KaHIlep TIpeTcTaByBa MyATH(aKTopujaieH
TIpoliec CO eTHOJNOTHja Koja e YC/IOBEeHa Off TeHeTCKU
YMHUTENIM ¥ eKCIo3WIMja Ha (hakTopu Off CpeJjuHaTa,
BKJIY4YBajKM I'M M MCXPAHATa U Pa3IMyHU HH(TaMaTOpPHH
COCTOjOM HA [UreCTUBHUOT cucTeM. KomopekTamHuoT

Bo cBetcku pamku Bo 2020 rofi., perucTpupaHu ce OKOIy
2 MIWIMOHY HOBH CJTy4au co KojopekTaneH KaHuep (10% of
cure Kauepu). [Toctojat ronemu reorpad)cKu BapujaLiiu
BO UHIWJIeHI[aTa, HAjBUCOKMU TPECMeTaHu BO 3eMjuTe
on Jyxua EBpoma (40.6 3a maxu, 24,5 3a kenu Ha 100
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000 skutenu). KomopekTalHHOT KapIMHOM € IpUUYMHA
3a OKONy 1 MWIMOH CMPTHH C/Iy4au BO CBETCKM PaMKU
Bo 2020 ropuHa, cO HAjBUCOKM CTAlKM Ha MOPTAIUTET
Bo 3emjute of llentpanta u Ucrouna EBpoma Kaje 1to
TpuIara 1 HamaTa apxasa. Ce 3a0ese;kyBa Onmar maj Ha
WHIUJIEHIIaTa U MOPTAIUTETOT BO MOCTIETHATE HEKOMKY
rOJVHU BO pa3BHeHHUTe 3eMju, Ha mpumep, Bo CAJl e
perucTpupaH rofuiieH nap of, 2.4% Ha WHLUJEHIATa U
majg Ha MopbuauteToT off 2.2% 3a mepuogot 2008-2017
roJl. IITO HAjBEpPOjaTHO ce MOKM Ha J0OpPO OCMUC/IEHH
W CIIPOBeJleHM HAllMOHAJIHKM TPOrpaMu 3a IpeBeHIUja
U CKPUHUHT Ha KOJIOPEKTATHUOT KapiuHoM. Cemnak,
KOJIOPEKTAlHAOT KaHIlep OCTaHyBa TpeTa HajuecTo
3acTareHa MajiurHa 0oJecT, Co CTaIKy IITO ce BO MOpacT
Kaj momajaTa momynanuja (momery 30 u 50 ropuHu).
, KapIIMHOMOT Ha JIe0e/I0TO IIPEBO CerayecTo ce IeTeKTUpa
YIIITe Ipef fia oUHe KJIMHUYKY Jia TIPojaByBa CUMITTOMH,
KaKo pe3y/ITaT Of CIPOBeJeHUTe CKPUHUHT-CTPATETHH.
[lpoceunata cTanmka Ha 5-TONMIIHO MpeKUBYBabe
3a TAalMeHTH CO [MjarHOCTMI[MPAaH KOJOpeKTajieH
KaHIlep e OKonmy 64%, Kafle INTO MpPeXUBYBAIbETO €
00paTHOMPOTIOPIIMOHAIIHO CO CTAUYMOT Ha OosecTa BO
MOMEHTOT Ha HEroBO IMjarHOCTUIIMPaIbe, U TOA:

NoKanu3upana 6omect 90%,
perroHanHa oonect 71% u
JuceMuHupaHa oonect 14%.

Bo ciyyanTe Kora 0ojecTa e MmoHampeIHaTa, KIIMHAYKATa
npe3eHTalja  BKJIVUYBa: CHIEPONeHNYHA aHeMuja,
mojaBa Ha PEKTaJHO KpBaBewe, aOloMHHaIHa OOJIKa,
IpoMeHa Ha KOH3MCTeHLMjaTa M 3auecTeHOCTa Ha
I[pEeBHUTE TIpasHema ¥ IOPeTKO MHTeCTHHaIHa
omncTpykiuja M nepdopanuja. JlecHocTpaHUTe JIe€3MH
ce TI0YECTO ACOIMpPaHM CO TIOMJIafia BO3PacT, aHeMuja,
KpBaBewe /WM aujapeja. TymopuTe Ha JIEBHOT KOMOH
MOYeCTo ce Mpe3eHTUpaar co IjpeBHa ONCTPYKIHja U ce
jaByBaar Kaj nmoctapa momynaiuja. [Topagu daktoT feka
Ie0enoIpeBHUOT KApIMHOM BO paHuTe (ha3u Ha HETOBUOT
Pa3Boj e TpeTeKHO ACHMIITOMATCKM, CKPUHUHTOT HTpa
KIyJyHa yjora BO HaBpeMeHaTa [MjarHo3a, a cO Toa U
BO HEroBOTO M3JIeKyBame, Kako W BO JleTeKIujaTa u
TPETMAHOT Ha PeKaHI[ePO3HUTE JIe31H (aJleHOMATO3HUTe
Ie0eoNpeBHK TIOJIMIIK ¥ MYKO3HM PaHW HeOIlIa3uH).
»1IperopakuTe Ha cuTe peJieBaHTHU CBETCKHU acOLUjalliu
3a CKpMHMHT Ha KOJIopeKTajieH KapIjiHOM IIperopadyyBaaT
CITPOBeJlyBare Ha HEKOJIKy TecTa W MpOLeAypu 3a
JeTeKldja Ha aJeHOMAaTO3HHM TOJMUIK WM IpUMapHa
JeTeKlIMja Ha KaHiep.“ 3a NalueHTH IITO of0uUBaaT
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WIM Kaj KOM He MOXKe Jla ce CIPOBEJAT eHJIOCKOTICKH
TIPOLIeJIypH Ce MperopauyBa:

upurorpacuja cekoja Ha 5 TOIUHU WK
KT-kononorpaduja cexkoja Ha 5 rofuHu

OnpepienieHaTa  BO3pacT  3a  OTIOYHYBake  Ha
CIIOMeHATHTe TPOoLEeaypu 3a CKpuHuHT e 50 ropunu,
0a3upajKku ce Ha TIPENOpPaKUTe Ha TOTOJIEMHOT JIeT Off
CBETCKUTE TaCTPOEHTEPONOIKM 3/py/KeHHuja, €O Toa
IITO TIPpENOpPaKUTe Ha aMepPUKAHCKUTe 3[[pyKeHHuja
(AmepukaHcko pymTBO 3a pak, US-Society Task Force
on Colorectal Cancer, AGA...) oBaa Bo3pacHa IpaHHMIIa
ja momecTyBaaT W ja coyimraat Ha 45 rogunu. TecToBU
IITO Ce KOPUCTAT 3a CKPUHUHT Ha OMIITaTa MOIMy/aliuja
BKJTyUyBaar:

+ FOIMIIIHO, (DeKajIeH TecT Ha OKY/ITHO KpBaBeme (FOBT)
+ FOMIIHO, (heKajieH uMyHoxucToxeMucku tect (FIT)
+ ropuiHo, (hekanen JIHK-tecr.

[lujarHOCTHUKY TIPOLelypM INTO Cce IMperopayyBaaT 3a
ckpuHuHr Ha KPK ce:

+ (rieKcHOMITHA CUTMOHMJIOCKOITHja CeKoja 5. TofIMHa
+ KonioHocKomHja cekoja 10. rofiuHa.

Bo cnyuaj Ha feTeKija Ha CYCTIIEKTHU IIPOMEHHU BO TEKOT
Ha EeHJIOCKOIICKUTE TMPOIeypH (CHTMOMIOCKOIHja U
KOJIOHOCKOTIHja), THe ce OMOTICPAAT 1 XMCTOMATOJIONIKH Ce
aHaju3upaat. JJOKONKy ce JleTeKTupaar MmpeKaHliepo3Hu
Jie3MM KaKo ajIeHOMATO3HU TOJNUITM UM PaHU MYKO3HU
HeoIJIa3Mu, THe eH/IOCKOTICKH Ce pecelupaar co TeXHUKU
Ha MONMIIEKTOMMja U1K eHI0OCKOIICKAa MYKO3HA peceKiidja
(EMR), uHTepBeHIMM IITO VCIIENIHO Ce W3BeyBaar
O]l CTpaHa Ha TMMOT Ha racTPOEHTEpPOXeraTono3d BO
racTpOeHTepOXenaTo/IoNKUOT —ofifie BO  KjuHuUuKa
oonumia TetoBo. CkpunuHroT 3a KPK Tpeba ma 3amoune
BO VIITe TOpaHa BO3pacT M Toj Tpeba fa Oupe yiuTe
no(hpeKBeHTEeH 1 MOCTPOT 3a MalMeHTH IITO MMAaT BUCOK
pusuk 3a pa3Boj Ha KPK. Tyka crmaraat maiieHTH co eHa
Of CJIeTHUBE COCTOjOM: MAIIMEHTH CO MAHATA MCTOPHja 3a
TIOJTMITY Ha JIe0e/I0TO IIPEBO, TTAL[MeHTH CO MUHATa MCTOPHja
3a KPK, maipgeHTH co mo3uTiBHa (haMuiijapHa aHaMHe3a
3a KPK u maipueHTH co jokakaHa MH(IaMaTopHa IjpeBHa
Oonect. IlalyeHTH [WjarHOCTUIMPAHU WIM CYCIIEKTHU
3a XepeauTapHu (haMWIMjapHA CHHJIPOMM KaKO IITO
ce xepefluTapeH HeTONUIO3eH KOMOH KaHIep CUHPOM
(HNPCC) umu pamunujapHa ajeHoMaTo3Ha noyumo3a (FAP)
Tpeba, UCTO Taka, fa OUJIAT TPeTUPAHU KaKo TMaldeHTH
CO BHCOK PM3UK 3a pa3Boj Ha KPK u Kaj HuB Tpeba a ce
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CITpOBejie TIOUHTEH3UBEH TPOTOKOI Ha criefietbe. [IoKONKy
KPK ce pmujarHoctuimpa Bo (asa fjofieka e cé yiiTe
JIOKaM3KpaH, 0e3 XeMaToOreHo JaledHu JIUCeMUHUPAHN
metactasu (craguym [-III), Toj Tpeba xXupypmku pa
ce Tperupa. XMpypIIKAaTa peceKiuja e Hajmo0puoT
TepaneBTCKU MOJIa/IUTET KOj MPeTCTaByBa MOTEHIIUjaTHO
KypaTKBHA OIIIMja, IYPU U 3a MaleHTH O TMMUTHPaHa
MeTacTaTcka 0olecT Ha I[PHUOT 7po0. AfjyBaHTHaTa
XeMoTeparnuja HajuecTo ce MpUMeHYBa 3a MalieHTH IITo
ce cTejipanu Bo craguyM III, momeka xemoTepamujaTa
e CTaHJapjieH TepanucK{ TpPUCTall 3a MEeTacTaTCKH
KOJIOpeKTasieH KapIMHOM. YioraTa Ha pajioTepanujara e
HajuecTo TMMUTUPaHA caMo 3a TTa/InjaTUBHU 1ie/h

KoHcynTalmjaTa co racTpoeHTepoXemaTojior e  off
KPUTHUYHO 3HaUeHe 3a COOfIBeTeH CKPUHUHT ¥ HaBpeMeHO
mujarHoctuipame Ha KPK, Kage 1mTo eHmockorckaTa
eBajTyaljja (KOJIOHOCKONMjaTa) MMa IIeHTpPalHa YIIora.
OBa e o ocobeHa BaKHOCT 3a JIEJIOT Ha MOMy/aldjaTa
IITO CIiara BO TPYIUTE CO BUCOK PU3UK 3a pa3Boj Ha KPK
Kajie IITO TOKpaj ropecrioMeHaTuTe IPyIu Co 3rojieMeH
PU3MK, CcriaraaT U TMaldeHTH o MPUCYTHU TaKaHapeueH!
,2ATADMHA CHMITOMU“ (Hepa3jacHeTa CHJiepOTeHHYHa
aHeMHWja, HEMHTEHI[MCKA 3aryba Ha TeJlecHa TeKHHA,
IOMHOUreCTUBHO ~ TaCTPOMHTECTHHATHO  KpBaBeHe).
Oga ymiTe moBeKe /1001Ba Ha 3HAaUeHe aKO Ce 3Hae JieKa
KOJIOPEKTAJHAOT KaHIlep TpeTcTaByBa MOTEHIUjaTHO
KypaOuiHa 00JIecT IOKOJIKY ce JIeTEKTHPa U TPeTHpa Bo
paHa ¢a3a Ha HEroBHOT Pa3BOj CO MpaBWIEH MPHUCTAI
KOH TIallMeHTUTe ¥ KOPUCTeHe Ha TPOLEeypd, MeTou
1 VHTEPBEeHIMU KOM HU CTOjaT Ha pacrojarame U Beke
HAIMPOKO Ce MPUMEeHYBaar.

[ToBeKeTo KOMOpeKTaaHM KaplMHOMM 3aIlOYHYBaaT KaKo
aJleHOMATO3HM TOMKIM, KOM Ce Majd WM3pacToly Ha
BHaTpelIHaTa 00BUBKa Ha Jie0eoTo 1peBo. OBKe IOIUITH
ce 00MUHO Oe30macHu, HO HEKOM MOJKAT IIOCTEIIeHO Ja ce
TIPeTBOpAT BO pak BO TeKOT Ha MHOTY rogunu. OBoj baBeH
HaIpesIoK e BCYLUIHOCT 7I00pa BecT OMJejKM MM JiaBa Ha
JIeKapuTe MOKHOCT Jla I'M HAjAaT ¥ OTCTPAHAT IOJUIIATE
TpeJi 1a CTaHaT IpobIeMaTHUHK

TepmuHuTE “KONMOpEKTA/IEH KAPIIMHOMY U KOTIOpeKTaeH
KaplMHOM»  YecTo  Ce  KOPUCTaT  3aMeHJIMBO.
KonopeKTalHHOT KapIiuHOM TY BKJIy4yBa ¥ KaplMHOMOT
Ha 1e0e/I0To I[PeBO 1 KApIIMHOMOT Ha PeKTYMOT, OujiejKu
MMaaT CJIMYHU KapaKTePUCTUKU U TPETMAHU.

PaHOTO CKpuHMpame Kaj BUCOKO PU3MYHHU IOMVJIAlU e
KJIY4HO 3a HaBpeMeHO OTKpHBakbe U IPeBeHIIHja.

Cumrnromure Ha KPK 3aBucaT opi nokamusaigjaTa Ha

Case report I

TYMOPOT BO L[PEBOTO U Of Toa [ald MMa MeTacTasu.
[loBekeTo o[ CUMIITOMUTE Ce MPEeNOKPUBAaT CO JIPYTUTe
OormecTi Ha KOMOHOT M 3aToa paHaTa [ujarHo3a e
CKOpO HeBO3MOkHa.  CuMmTOMUTE Ce Ha JIOKaJHH,

KOHCTUTYL[MOHA/IHK  (OMIITH) ¥ TPeJu3BUKaHU O]
MeTacTas3n
JIoKa/IHi ~ CHMITTOMMU: JIoKa/HUTe CHMIITOMH Ce

nouspaseHd [IOKOJIKY JIOKajauM3alyjaTa Ha TYMOPOT
e TOOMMCKY [0 aHycoT. Toram Kako CHMIITOM ce
jaByBa TpoMeHa Ha HOpMajyHaTa ,paboTa Ha IjpeBaTa
(HoBoIOjaBeHa Wjapeja MIM KOHCTUIIAIMja Oe3 BUJINBA
Ipyra MpUYMHA) M TI0jaBa Ha UYBCTBO 3a HeJIOBpIIeHa
nedekanyja (TeHe3Mu) U pefyKIMja Ha JWjaMeTapoT Ha
cronuiiaTa; KpBapemwa off OMTHUOT UHTECTUHAJIEH TPaKT;

Menena (TEMHa CTO/nIuIa, IouecTa IIpyu KpBapema 0[] TOpeH
MHTeCTUHAaJIeH TPaKT -

IyofileHaJieH VIKyC) TpW JIOKaiM3alyja Ha TOYEeTHHUTEe
TeI0BM Ha KOJIOHOT

AKo TYMOpOT e JI0BOJIHO TOJIeM 3a Jja TO UCTIONHY IIeJTUOT
JIyMEH Ha KOJIOHOT, MOKe Jla Mpelu3BUKa I[peBHa
OTICTPYKIMja CO CJIJHUTE CHUMIITOMH (KOHCTMIIAIIWja,
abyioMMHaJTHA O0JTKa ¥ MoBpaKamwe). Kako KoMIUMKamuu
Ha I[peBHATa OTICTPYKIIMja MOJKe Jia ce jaBu mepdopariyja
Ha I[peBaTa 1 MepuTOHUTHC.

KOHCTUTYLIOHATHY (OTTIITH) CUMITTOMU
Opranu Bo Kou Hajuecto MetacTtasupa KPK.

KPK HajuecTo MeTacTa3upa Bo xermapoT. Bo Hekou ciyuan
Toa e 0e3CMMIITOMHO, HO MOXKe Jla ce TI0jaBU HMKTepyc
(komtuia) M abmoMuHA/MHA OOJKa (MOpajM pacTerarme
,Ha KarcynaTa Ha XermapoT). AKO MeTacTa3uTe ITpaBaT
OTCTPYKI[ja HA KOMYHUTE MATWILNTA, UKTEPYCOT MOKe
Ta Oufe MpUIPYKEH U €O IPYTY CUMITTOMY Ha OM/IjapHa
OTICTPYKIIMja, KaKo IIITO e CTeaTopea (MacTH BO CTOUIIATA).

JWJATHO3A / CKPMHUHI TECTOBMU -

PEKTalHO TYIIMpame - XeMOKYAT TeCT (3a KpB BO
CTOJIMIIATA) - eHJJ0CKOIIMja co OMOTICHja (CUTMOM0CKOIIHja
1 KOJIOHOCKOITH]a)

Jlpyri  MeTofii 3a CKPUHMHT - JIBOJHO KOHTpACTHa
OapryMcKa eHeMa IOl peH/reH (0apuyMcKa Kailia peKy
ycTa - BO3/IYX IPEKY PeKTYM) - BAPTYe/THa KOJIOHOCKOITHja -
Kommjytepcka akcujaiHa Tomorpaduja - JlabopaTopucko
ncruTyBame Ha KpB 3a CEA (carcino-embryonic antigen).

HeroBoTo BHCOKa KOHLEHTpaldja MHIWIMPa Ha
MeTacTasu Off aJleHOKapI[MHOM, MeI'yToa 4ecTo ce JIaKHO
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- MO3UTUBHK WM JTAJKHO HEraTUBHH. - [eHEeTCKM TeCTOBH
|/ ucriuryBabe (3a FAP, HNPCC) - IIET ckenep - Bucok C -
PeaKkTHBEH MPOTEHH.

[TocTojaTt 3 r7MaBHU CKPMHUHT - TECTOBH, M TOa: TECT 3a
KpB BO CTONMHI, (heKCHOMTHA CUTMOMIOCKOIHja U
KojioHocKomuja. O TpuTe M30p0jaHu, CUTMOM/IOCKOIIHjaTa
He MO’Ke JIa ja MCIIMTA JleCHaTa CTPaHa Ha KOJIOHOT, Kafie
42% op MaTUTHUTETHTe ce JIOKanu3upaHu. BupryamHa
KonoHockonuja mpeky KT ckeH ce uiHM JieKa e 1o0pa HCTo
KaKo U KJIaCMYHaTa KOJIOHOCKOIWja, HO € MHOTY CKara,
acolMpaHa e Co U3/I0KyBatbe Ha pajiijalfyja u He MoyKe fla
Y OTTPrHE JIeTeKTUPaHuTe aOHOPMAaTHI MacH, KaKo IITO
MOKe KJIaCUIHaTa KOMIOHOCKOITHja.

HoB ckpuHuHr MeTopi mnpercraByBa M2-PK TectoT.
Ensumckuor ouomapkrep M2-PK e upentuduipad Kako
raBeH ensuM npu KPK u momvinu Ha re6esto mpeso. M2-PK
He 3aBHCH O] KPB BO U3METOT U € CIel[i(hMUHO acolupaH
CO TIPOMEHHTe BO MeTabONIM3MOT Ha TYyMOpoT. Ilpu
mo3uTHBeH Haoy, Ha M2-PK, mamuenTHTe ce TOJI0KeHN
Ha KOJIOHOCKOTIH]a.

TectoT Ha KPB BO CTO/IMIIA € IIpaBu Ha CEKOU 2 roguHun Kaj
IMallMeHTH CO PU3UK 3a

nojaBa Ha KPK. O0muHO ce acorpa co CUrMOMIOCKOITHja
WY KOJTIOHOCKOIIH]a.

IEJT

[la ce eBanyupaTr HaouTe M KIMHUUYKOTO 3HAuYeHe Ha
CKPUHUHT KOJIOHOCKOTWja Kaj MaljueHTUTe CO MO3UTBHA
dhamunjapHa aHamHe3a 3a KPK.

ITPUKA3 HA C/IYYA)

[TaruenT Ha 51 ropumiHa Bo3pacT Oellle MOJJIOKEH Ha
CKPUHUHT KOJIOHOCKOTIMja TOpajj ceMejHa UCTOpuja Ha
KPK (majkaTa gujarHocTuipaHa Ha 60 rofuiiHa Bo3pacT).
[locrankara Oemle WU3BpILIeHa MOJ CeMalyja, KOPUCTEJKH
CTaHjjapfeH afjynTeH KojoHockonm. (e  HampaBu
UJIe0KONIOHOCKOTHja , TepMUHasieH UeyM co ypefieH Haof
I[PEBOTO MPOUKMCTEHO ,IIeKYM U BaJIBy/la YpeJHA Ha HUBO
Ha 90 1M ab-aHO ce BHjle ceMy MeHJy/IapeH MOJHI CO
IujaMeTap OKoly 8 MM, Ipefi IIeKyM ce BHJie VIITe efleH
MUHYTeH TIO/IUII, PEKTOCUTMA VILITe efleH JPYr MUHYTeH
TIOZIUT, Off PEKTYM [I0 TepMUHAleH WieyM 0e3 Jpyru
MaKpOMaTO/ONIK) TIPOMEHH.

Ce yHpMIMpa MONUIIEKTOMY]A.

PEBYHTHTI/I-BO TOPHUOT [ie/I Ha aCeHIeHTeH KOJIOH Oemre
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HpOHaj,I[EH COJIMTapeH ceCuJieH IOJIUII.

Xucronaronomkuor Haofi - ADENOMA  TUBULARE
COLONIS CUM DYSPLASIA EPITHELIT GRADUS LEVIS.

3aK/Iy4OK-HAOJ0T OfroBapa 3a TYOylapeH ajleHOM CO
Tofipayja Ha jIecHa JIMCIlIa3Kja Ha emuTesIoT.

Craguym Ha Konopekranen KapiyHom

CraguyMoT € KiydeH OWjejku TM BOJM OJJIYKUTE 3a
TPeTMaH ¥ 1oMara BO Mpe/IBUIyBabeTO Ha IPOTHO3aTa.
CraguyMoT MM TIOMara Ha JieKapuTe fa OJIyyaT Jaju
caMo orepanyjaTa e JOBOJHA WIM Jla/id Tpeba fa ce
KOPHUCTH XeMOTepaIiuja, 3pauerbe WiIx HalPeJHHU TePartui.

Kou ce OIIIIMHUTE 3a TPETMaH Ha KOJIOPEKTa/IEH }(apL[I/IHOM?

TpeTMaHOT 3aBUCH Off CTaJIUYMOT, JIOKaIMjaTa i BUJOT Ha
PaKOT, KaKo ¥ Off LIe/IOKYITHOTO 3/IpaBje.

Xupypruja:

[lonumekToMMja M eHIOCKOIICKA MYKO3Ha peceKiuja
(EMP): 3a MHOT'Y MaJiii KapIIMHOMM COZIPKaH! BO MOJIMIIH,
OBMe MMHMMAJIHO WHBA3WBHM MPOLEAYPH MOXKAT Jia
ro OTCTPAHAT I1IeJIMOT KaHIePOreH IIOJMI 3a BpeMe Ha
KOJIOHOCKOIIHja.

Jlanapockoricka xupypruja: MuHUMamHO WHBa3UBEH
TIPUCTAll KOj KOPUCTU Majld 3acelld 3a OTCTPaHyBaibe
Ha TOMUIU WM TYMODPH, YeCTONAaTH BKIYUYBAjKU T'M U
OmicKuTe TMMGbHY jasiu.

Pecekimja Ha [ebemoTo 1peBo: OTcTpaHyBame Ha
KaHIIEPOTeHHOT JIeN Off [Ie0e/I0TO I[PeBO WM PEKTYMOT
3aeJHO CO I/l Off OKOMHOTO 37PaBO TKUBO U JMM(pHU
jasmu. Moske f1a ce M3BPILK KOJIOCTOMUja WJTM U/Ie0CTOMUja
(0TBOp KOH Ha/IBOPEIIHOCTA Ha TEJIOTO 3a CTOMKIIATA), IITO
MO3Ke Jla OKjie IPUBPeMeHO.

MeMIMHCKY TPeTMaHH:

XeMmotepanuja: Kopuct MOKHM JIeKOBM 3a YOMBambe Ha
KJIeTKUTe Ha PaKoT, UecTo T10 orepaliyja.

TapreTupana Tepanuja: biokupa crieruuyHu MpoTeUHN
VIV TeHU KOU 0 MOTTUKHYBAAT PacToT Ha PaKoT (Ha mp.,
OeBar3yMa0, IIeTyKcuMao).

NmyHoTepanuja: ['0 3ajakHyBa MMYHOJIOIIKMOT CHCTEM
3a 0opba MPOTHB PakoT, ehMKacHa BO HEKOM HAIPeTHH
ciydan. Tepanuja co 3pauere:

Ce KopucTM 0COOEHO Kaj peKTaJeH KapIMHOM 3a
HaMajyBale HAa TYMOpHTe TIpefl OIepaiyja Wi
VHUIITYBabe Ha MMPeocTaHaTUTe KJIeTKU Ha PaKoT MOToa.
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KakBa e IIPpOrHo3aTa 3a KOJIOpeKTa/IeH KapHI/IHOM?

[IporHos3aTa 3a KojlopeKTaleH KapIMHOM 3aBHUCH O]
CTa/IUYMOT, BO3pacTa, OIIITaTa 3/[paBCTBEHa COCT0j0a 1
TOA KOJIKY JI00pO PaKkoT pearvpa Ha TPeTMaHOT.

5-rOfIMIIHK CTAIlKK Ha IpesKkuByBambe (mogartomu o CAJl):
Cuena I: 32 90%

Bropa (a3a: oxony 70-80%

Masza III: okony 50-70%

®a3za IV: 3a 15%

PaHOTO  OTKpMBame 3HAUMTEIHO IO  MOJ00OpyBa
npekuByBameTo. HammpemokoT Bo xupyprujata, meiHaTa
Tepanuja M MMYHOTepamujaTa MpOJO/IKYBaaT [a TI'H
07100 pyBaaT UCXOJIHTE.

CKpUHMHT U TIpeBeHIMja Ha KoopeKTaieH KapIiuHOM

CKpUHMHTOT € efieH off Haje)MKaCHUTe HAuMHMU 3a
NIpeBeHIIUja Ha KOJIOPeKTa/leH KapIuHOM.

YnarcTBa (AMepPUKaHCKO 3[[pYKeHHe 3a PaK):

3arnouHeTe CO peJloBeH CKPUHUHT Ha 45-TofJUIIHA BO3PacT
3a JIyf'e CO MPOCeUeH PU3MK.

[IpogomxkeTe GapeM /10 75-TOAMIIIHA BO3PACT.

MeTom Ha CKPMHHMHI: KOJMIOHOCKONHMja (Ha CEKOU
10 romuum), TectoBu Ha cromuata (FIT, FOBT),
curmoupockonuja uim KT konoHorpaduja.

JlyreTo co moroieM pusMK (cemejHa MCTOPHUja, TEHETCKU
COCTOjOU, BOCTIAJIUTETHO 3a00/TyBambe Ha IipeBaTa) MoxKe
7la Maar 1oTpeba off CKpMHUHT TIOPaHO U TI0YECToO.

3amucrieTe ja KOIOHOCKOIMjaTa Kako ,IIpeBeHTHBHA
norpaBka“. Taa MoyKe Jla ' OTCTpaHU MOJIMIIKTE TIpef fia
ce ITPETBOPAT BO PakK, 11a 3aT0a e TOJIKY MOKHa a/laTKa.

3AK/IYYOK

OBoj cyuaj ja moTeHIMpa BaKHOCTa HAa paHaTa CKPUHUHT
KOJIOHOCKOIIMja Kaj /Inlla co Io3UTHBHA ceMejHa UCTopHja
Ha KPK, Jlypu 1 Bo oficycTBO Ha CUMITTOMM,JIeTeKIjaTa 1
1 OTCTPaHYBaeTo Ha TPeKaHIIePO3HU JIe3UH MPeTCTaByBa
3HauyajHa MOMKHOCT 3a IpeBeHIMja Ha KapIMHOM.
[IpuzipKyBameTo [0 aKTyeJIHUTe CKPUHMHT-TIPENopaKku
3a BUCOKO PU3UYHU T'PYIHU € Off CYIITHHCKO 3Haueme3a u
HaMaJlyBaibe Ha MHLuIeHIaTa 1 MopTanuteToT o KPK.

PEGEPEHIIA
1 Ferlay ], Ervik M, Lam F, Colombet M, Mery L, Piferos

Case report I

M, et al. Global Cancer Observatory: Cancer Today. Lyon:
International Agency for Research on Cancer; 2020
(https://gco.iarc.fr/today, accessed February 2021).

Fink H, Langselius O, Vignat ], Rumgay H, Rehm J, et at.
Global and regional cancer burden attributable to modi-
fiable risk factors to guide prevention. Nat Medicine. 3
February 2026.

127 | Medical Journal - MEDICUS

AN



L Case report J

ASSOCIATION BETWEEN HYPERPARATHYROIDISM AND MOBITZ TYPE
ITATRIOVENTRICULAR BLOCK

Levent Ismaili, Husni Ismaili, Atilla Rexhepi

Trakya University School of Medicine
University of Tetovo, Faculty of Medicine

Email of the corresponding author Dr.leventismaili@gmail.com

Medicus 2026, Vol. 31 (1): 128-130
ABSTRACT

According to the World Health Organisation (WHO) and American College of Cardiology (ACC) Mobitz type 11
Atrioventricular Block is defined as the occurrence of a single non-conducted P wave associated with constant
PR intervals before and after the blocked impulse, provided that the sinus rate or the P-P interval is constant (no
slowing) and there are at least two consecutive conducted P waves (i.e., 3:2 AV block) to reveal the behavior of the
PR interval (1). It is typically associated with structural heart disease, including coronary artery disease, myocardial
infarction, cardiomyopathy, and degenerative conduction disorders such as Lev syndrome and Lenegre disease.
Additional causes include medications, electrolyte imbalances, inflammatory conditions, and infiltrative diseases
such as Amyloidosis. This case presents the importance of electrolite imbalances as a cause of atrioventricular
blocks due to hormonal diseases. Calcium plays a key role in this situation. Elevated serum calcium levels reduces
myocardial excitability and shortens action potential duration, increasing refractoriness and impairing AV nodal
and His-Purkinje conduction. Implantable cardiac pacemakers constitute a definitive, life-saving therapy for
patients with clinically significant bradyarrhythmias and advanced conduction system disease.

Keywords: Mobitz Type II Atrioventricular Block, Hyperparathyroidism, Calcium, Cardiac Pacemaker

INTRODUCTION by altering myocardial excitability and increasing
refractoriness. This report highlights a case of Mobitz
type I AV block secondary to hypercalcemia, emphasizing
the importance of identifying reversible causes.

Atrioventricular (AV) block is a conduction disorder
characterized by impaired transmission of electrical
impulses from the atria to the ventricles. Mobitz type
IT AV block is a clinically significant form with a high
risk of progression to complete heart block and is CASE PRESENTATION

commonly associated with structural and degenerative A 79 years old woman patient presented to the emergency
conditions such as Lev syndrome and Lenégre disease. department with three days symptoms of dizziness and
Reversible causes, including electrolyte imbalances, paysea, She stated history of hypertension disease with
should also be considered. Hypercalcemia, often due to 1o gther chronic diseases. No family history, no herbal
hyperparathyroidism, can impair cardiac conduction agents or honey use were reported. Vital signs of the
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patients were as follows, 36.4 celsius temperature, 120/75
mmHg blood pressure, but 50 beats per minute. She
was hemodynamically stable. Electrocardiography was
performed to the patient. The ECG showed signs of mobitz
type II atrioventricular block. After the first medical
contact she was admitted to the coronary intensive care
unit for the continuous monitoring. The second ECG
record confirmed the diagnosis of Mobitz

Type II Atrioventricular block (Figure 1). Routine blood
tests conducted to the patient. The thyroid panel
tests were all in normal range which excludes the
hypo/hyperthyroidism, as one of the main causes of
atrioventricular blocks.

Figure 1 ECG shows the absence of a single QRS wave
after P wave. P-R distance is stable and not prolonged as
the difference from mobitz type 1

Elevated serum parathyroid hormone (PTH) levels were
a key finding in this case. Electrolyte evaluation revealed
abnormalities consistent with hyperparathyroidism,
including elevated serum calcium levels and decreased
serum phosphate levels. However, serum potassium,
magnesium, and sodium levels were within normal ranges.
No vitamin D deficiency was detected, which excluded the
most common cause of secondary hyperparathyroidism. A
transthoracic echocardiogram showed a normal ejection
fraction and normal left ventricular contractility. No
significant valvular pathologies such as dysfunction
or calcification were observed, although mild valvular
insufficiencies were noted, mainly involving the aortic
valve.

MECHANISM

Chronic hypercalcemia, resulting from
Hyperparathyroidism, can lead to atrioventricular block
through its effects on cardiac electrophysiology. Elevated
serum calcium levels reduce myocardial excitability

Case report I

(Figure 2). Additionally, the action potential duration
may be shortened, impairing impulse conduction within
the atrioventricular node and the His-Purkinje system
by increasing conduction refractoriness (4). Prolonged
exposure to high parathyroid hormone levels may also
lead to myocardial fibrosis and calcinosis, which can
result in irreversible conduction abnormalities. High
calcium levels may further cause dissociation between
contraction and relaxation in cardiac muscle (4). These
mechanisms may contribute to underlying conduction
system disease and could explain the rare but clinically
significant association between hypercalcemia caused by
hyperparathyroidism and atrioventricular block.

Extracellular
fluid
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Cytoplasm

& Sarcoplasmic
reticulum
Ca*
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Figure 2 The role of Calcium in the mechanisms of
excitation-contraction coupling and relaxation in cardiac
muscle. ATP, adenosine triphosphate. Guyton AC, Hall JE.
Textbook of Medical Physiology.

MANAGEMENT AND OUTCOME

The first step in the management of atrioventricular
block is accurate diagnosis. The diagnosis requires a
stable sinus rate (2). However, Mobitz type I AV block, like
other conduction disturbances within the His-Purkinje
system, may be tachycardia-dependent, meaning it can
become apparent when the sinus rate increases, such
as during exercise (2). Mobitz type II atrioventricular
block can be potentially life-threatening. In a cohort
study of 214 patients with chronic second-degree AV
block (types I and II), the 5-year survival rate was 61% for
Mobitz II, similar to other advanced conduction blocks.
Patients who received pacemakers had significantly
better survival (75% at 5 years) compared with patients
without pacing (41%) (6). Mobitz type II block is also more
likely to progress to complete heart block (7). When
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hemodynamic instability occurs, urgent treatment is
required. Administration of intravenous atropine may
be lifesaving in acute situations. However, the definitive
long-term treatment is implantation of a dual-chamber
(DDR) pacemaker. Coronary artery disease may be an
underlying cause of high-degree atrioventricular block
in approximately 40% of patients (5). Acute AV block also
frequently occurs in patients with myocardial infarction
(7). In our case, coronary angiography was performed to
exclude ischemic causes of the conduction abnormality.
After a detailed medical history and diagnostic
evaluation, no other etiological factors explaining the AV
block were identified. During monitoring, the patient’s
heart rate dropped to 30 beats per minute, and symptoms
of hemodynamic instability developed. Therefore,
a permanent pacemaker was urgently implanted.
Following pacemaker implantation, the paced rhythm
was confirmed on ECG monitoring. The final step was to
evaluate for possible procedural complications, such as
pneumothorax, using a chest X-ray.

Figure 3 The absence of pneumothorax signs in lung
x-ray. PM is seen in the left upper chest region.

CONCLUSION

Mobitz type II atrioventricular (AV) block remains one
of the most frequently misdiagnosed bradyarrhythmias,
partly due to inconsistencies in diagnostic criteria.
Accurate and timely recognition is essential, as this
condition carries a significant risk of progression to
complete AV block and adverse clinical outcomes. In
the presence of haemodynamic instability or clinically
significant symptoms, urgent management is required.
Permanent pacemaker implantation represents the
definitive treatment; however, systematic evaluation
for potentially reversible causes should always be
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undertaken. Correctable aetiologies, including electrolyte
disturbances (particularly potassium, calcium, and
magnesium abnormalities), should be promptly
identified and managed. Thyroid dysfunction should also
be excluded and treated appropriately when present,
as both hypo- and hyperthyroidism may contribute to
conduction abnormalities. Electrocardiography remains
the cornerstone of diagnosis and should be performed
without delay in patients presenting with syncope,
presyncope, dizziness, or incidental bradyarrhythmias.
Early recognition and comprehensive management are
crucial to improving clinical outcomes in patients with
AV conduction disease.
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ilustrimet) varet nga lloji i artikullit:

punim origjinal hulumtues —deri ne12 fage dhe jo mé
shumé se 6 tabela dhe/ose grafikone/fotografi;

punim profesional ose punim revyal — deri ne 8 fage dhe
jo mé shumé se 4 tabela dhe/ose figura/imazhe;

prezantim rasti apo kumtesé e shkurtér — deri 6 fage dhe
maksimum 3 tabela dhe/ose figura/imazhe.

Letér redaksisé - deri 2 fage

Sé bashku me doréshkrimin, dorézoni njé fage me
titullin e artikullit; emrin/at e autorit/ve, duke pérfshiré
emrin me jo mé shumé se dy tituj shkencor; emrin e
departamentit dhe institucionit né té cilin éshté béré
punimi; institucioni ku punon ( pér secilin autor); si dhe
emri dhe adresa e autorit té cilit do ti adresohen kérkesat
ngaanaeRedaksisé (shihnilnformacionetplotésuese pér
autorét)

Abstrakti duhet te jete me jo mé shumé se 250 fjalé.
Duhet té konsistojé né katér paragrafé, i klasifikuar né
Hyrje, Metodat, Rezultatet dhe Diskutimi (Pérfundimet).
Ato duhet té pérshkruhen shkurt, respektivisht, problem
genésor i studimit, se si &shté kryer studimi, rezultatet e
fituara, dhe perfundimi.

Tabelat, figurat dhe legjendat (shihni Informacionet
plotésuese pér autorét)

Fjalét kyqge -Tri deri pesé flaje apo fraza te shkurtéra
duhett'i shtohen pjesés sé fundme té faqes sé abstraktit.

Citatet e referencave né tekst duhet fillimisht té jené nga
revistat e indeksuara né PubMed. Stili i referencave qé
kérkohet nga Medicus éshté i formatit Vancouver (shihni
Informacionet plotésuese pér autorét).

Shkurtimet (akronimet) pérdoren pér njésité matése,
kurse né raste tjera kur pérmendet pér heré té paré, ai
duhet té jeté i sgaruar me fjalén bazé bashkangjitur.

Pér té gjitha barnat duhet té pérdoren emrat gjenerik
ndérkombétar. Nése né hulumtim jané té pérdorura
brendete patentuara, pérfshiniemrin e brendit né kllapa
né paragrafin e Metodave.

Doréshkrimiidérguartek botuesiduhetté shénohetnga
autorét , nése jané né seksionin e “punimeve origjinale
shkencore”apo né pjeset tjera pérmbajtesore té revistés.

Autorét marrin dy kopje té botimit pérkatés.
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The number of pages (including tables and/or figures/
illustrations) is dependent upon the type of the article:

original research paper - up to 12 pages and no more
than 6 tables and / or graphs / pictures;

professional or review paper - up to 8 pages and no more
than 4 tables and / or figures / images;

case report or brief communication - up to 6 pages and
a maximum of 3 tables and / or figures/images.

Leter up to 2 pages

With the manuscript, provide a page giving the title of
the paper; the name(s) of the author(s), including the
first name(s) and no more than two graduate degrees;
the name of the department and institution in which
the work was done; the institutional affiliation of each
author;andthe nameandaddress of the authortowhom
reprint requests should be addressed. (see Additional
Information for Authors)

Provide anabstract of not more than 250 words. It should
consist of four paragraphs, labeled Backround, Methods,
Results and Conclusions. They should briefly describe,
respectively, the problem being in the study, how the
study was performed, the salient results, and what the
authors conclude from the results.

Tables, figures and legends (see Additional Information
for Authors)

Three tofive key words or short phrases should be added
to the bottom of the abstract page.

Quotations of references in the text should primarily be
fromjournalsindexedinPubMedwhichhaveproventheir
significance. The style of references required by Medicus
is the Vancouver format (see Additional Information for
Authors).

Except for units of measurement, abbreviations are
discouraged. The first time an abbreviation appears it
should be preceded by the words for which it stands.

The international generic names should be used for all
drugs. When proprietary brands are used in research,
include the brand name in parentheses in the Methods
section.

All manuscript sent to the editor should be noted by the
authorswhethertheyare meantforthe“original research
papers” section or the rest of the journal’s content.

The authors receive two copies of the relevant issue.
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Informacione plotésuese pér autorét

|. Fagja e paré - ballina: Duhet té pérmbajé: (a) titullin e punimit,
té shkurtér, porinformativ; (b) emri, inicialet e emrit t& mesém dhe
mbiemrit té secilit autor; (c) institucioni; (d) emri i departamentit
géiatribuohet punés shkencore; (e) emri dhe adresa e autorit pér
t'iu pérgjigjur né lidhje me doréshkrimin; (f) burimi/pérkrahja né
formé té granteve, paisjeve, barnave dhe né pérgjithési.

Il. Fagja e dyté — abstrakti dhe flalét kyge: Abstrakti duhet
té shkruhet me maksimum prej 150 fjalésh pér abstraktet e
pastrukturuara, dhe me 250 fjalé pér abstraktet e strukturuara
(pjesét pérmbajtésore: objekti/ete studimit ose hulumtimit,
procedurat bazé, si¢ éshté pérzgjedhja e subjekteve apo kafshét
laboratorike, metodat vrojtuese dhe analitike, pastaj, rezultatet/
gjetjet pérfundimtare (t& dhénat dhe réndésia e tyre statistikore,
nése éshté e mundur), dhe konkluzionet kryesore. Vini theksin
mbi aspektet e reja dhe té réndésishme té studimit apo vrojtimit.
Nén abstraktin indentifikoni dhe shkruani fjalét kyge: 3-5 fjalé
apo fraza té shkurtéra gé do té ndihmojné né paisjen me tregues
té punimit dhe publikimit té abstraktit. Pérdorni terme nga lista
e Index Medikus pér Néntituj Mjekésor (Medical Sub-Headings
[MeSH]); nése nukkatermté pérshtatshémnéMeSH pérdisaterme
té reja, mund té pérdorni termet e dhéna.

lll. Fagja e treté dhe té tjerat - teksti i ploté i artikullit: Teksti
i ploté i artikujve hulumtues ose vrojtues normalisht, por jo
domosdoshmérisht, duhet té jeté i ndaré né paragraf me kéta
néntituj: hyrja, metodat dhe materialet, rezultatet dhe diskutimi.

1. Hyrja: Krijoni njé kontekst apo prapavijé (trualli) té studimit
(qé né fakt éshté natyra e problemit dhe réndésia e tij). Pér té béré
kété duhet té béni njé hulumtim té literaturés — duke kérkuar,
gjeturdhelexuar punimet pérkatése, qé duhet té jené sireferencé
né doréshkrimin tuaj. Sqaroni hipotezat tuaja dhe planifikoni t'i
testoni ato, si dhe pérshkruani géllimet tuaja. Kini géndrim té
gartéseckaprisnitégjenidhearsyetqéjuudhéhogéntekhipotezat
gé keni krijuar. Objekti i hulumtimit mé sé shpeshti fokusohet kur
parashtrohet si pyetje. Mos pérfshini té dhéna apo rezultate nga
puna gé do té raportohet.

2. Metodat & Materialet: Ky paragraf duhet té pérfshijé até
informacion gé ishte né dispozicion né kohén gé plani apo
protokoli i studimit po shkruhej. Té gjitha informacionet e marra
gjaté studimit i takojné paragrafit té Rezultateve.

Pérshkruani pérzgjedhjen tuaj té pjesémarrésve sé vrojtimit
ose eksperimentit (pacientét ose kafshét laboratorike, pérfshiré
kontrollat) garté, duke pérfshirékriterete pérshtatshme (inkluzive)
dhe pérjashtuese (ekskluzive).

Parimi udhéheqés duhet té jeté i garté se si dhe pse studimi
&shté béré né njé ményré té caktuar. Jepni detaje té mjaftueshme
pér metodat, mjetet dhe materialet (jepni emrin dhe adresén
e prodhuesit né kllapa), dhe procedurat pér té lejuar té tjerét té
kuptojné dhe riprodhojné rezultatet tuaja.

Nésenjémetodéecaktuargééshtépérdoruréshtéenjohur,atéheré
nuk éshté e nevojshme té jepet pérshkrim komplet i saj. Mund t'i
referoheni punimit né té cilin sé pari heré éshté pérshkruar dhe té
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Additional Information for Authors

I. First page - front page: It should contain: (a) title of paper, a
short, but informative; (b) the first name, initials of middle name
and lastname of each author; (c) the institution; (d) the name of the
departmentthatis attributable to the scientific work; (e) the name
and address of the author with whom to correspond about the
manuscript (f) source/support in the form of grants, equipment,
drugs, or all.

1. Second page - abstract and keywords: The abstract should be
written with a maximum of 150 words for unstructured abstracts
and 250 words for structured abstracts (containing parts:
objective(s)ofstudyorresearch,basicprocedures,suchasselection
of subjects or laboratory animals, observational and analytical
methods, then, the main findings/results (data and their statistical
significance, if possible), and the main conclusions. Emphasize the
new and important aspects of the study or observation.

Below the abstract identify and write the keywords: 35 words or
short phrases that will assistin indexing the paper and publication
of the abstract.

Usetermsfrom the list of Index Medicus for Medical Sub-Headings
(MeSH); if there is no appropriate MeSH term for some newly
introduced terms, we can use the given terms.

IIl. Third and further pages - full text of the article: The full text
of research or observational articles should normally be, but not
necessarily, divided into sections with the following headings:
introduction, material and methods, results and discussion.

1. Introduction: Provide a context or background for the study
(that is, the nature of the problem and its significance). To do this
you must complete a literature review - searching for, finding
and reading relevant papers, which must be referenced in your
manuscript. Explain your hypotheses and the plan to test them,
and describe your aims. Clearly state what you expect to find and
the reasoning that led you to the hypotheses that you have made.
The research objective is often more sharply focused when stated
as a question. Do not include data or conclusions from the work
being reported.

2. Methods & Material: This section should include only
information that was available at the time the plan or protocol for
the study was being written. All information obtained during the
study belongs in the Results section.

Describe your selection of the observational or experimental
participants (patients or laboratory animals, including controls)
clearly, including eligibility and exclusion criteria.The guiding
principle should be clarity about how and why a study was donein
a particular way.

Give sufficient details of the methods, apparatus and materials
(give the manufacturer’s name and address in parentheses), and
procedures to allow others to understand and reproduce your
results.

If a particular method used is well known then there is no need
to give a complete description. You can reference the paper in
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pérmendni ndonjé modifikim/ndryshim gé keni béré. Jepniarsyet
pér pérdorimin e tyre dhe vlerésoni kufizimet e tyre. Né fund,
pérshkruani se si i keni analizuar té dhénat tuaja, duke pérfshiré
metodat statistikore dhe pakon programore qé keni pérdorur.

Autorét e doréshkrimeve té rishqgyrtuara duhet té pérfshijné
njé paragraf qé pérshkruajné metodat qé kané pérdorur pér
lokalizimin, pérzgjedhjen, ekstrahimin dhe sintetizimin e té
dhénave. Pérdorni formén joveprore té foljes, né vetén e treté, kur
dokumentonimetodat,gjégédotéfokusontevémendjenelexuesit
tek puna qé éshté béré e jo tek hulumtuesi (P.sh. Jané marré, jané
realizuar, jané prezantuar etj.)

2. a) Statistikat: Pérshkruani metodat statistikore me detaje
té mjaftueshme pér t'ia mundésuar njé lexuesi me njohje né até
fushé t'i gaset té dhénave origjinale pér té verifikuar rezultatet e
raportuara. Kur éshté e mundur, pércaktoni sasiné e zbulimeve
dhe prezantoni ato me indikatoré pérkatés té gabimeve né
matje apo pasiguri (si¢ jané inter-valet e besueshmeérisé). Evitoni
mbéshtetjen vetém né testet statistikore té hipotezave, si¢ jané
vleratp,qédéshtojnététransmetojnéinformacion téréndésishém
mbi madhésiné e efektit. Jepni detaje rreth pérzgjedhjes sé
rasteve (randomizimi) dhe pérshkruani metodat dhe sukseset e
vrojtimit gjaté realizimit té studimeve té verbuara. Definonitermet
statistikore, shkurtesat dhe mé sé shumti simbolet. Specifikoni
programin kompjuterik gé éshté pérdorur.

3. Rezultatet: Ky paragraf duhet t'i b&jé gjetjet tuaja té garta.
Prezantoni rezultatet tuaja né rend logjik né tekst, tabela dhe
ilustrime, duke dhéné sé pari rezultatet kryesore ose mé té
réndésishme. Mos i pérsérisni té gjitha té dhénat né tabela apo
ilustrime, nétekst.Nénvizoniose pérmbledhnishkurtimishtvetém
vrojtimet mé té réndésishme.

Kur té dhénat pérmblidhen né paragrafin e Rezultateve, jepni
rezultate numerike jo vetém si derivate (pér shembull, pérgindja)
por gjithashtu si numra absolut nga té cilét derivatet jané
llogaritur, dhe specifikoni metodat statistikore qé jané pérdorur
pér t'i analizuar ato.

Kufizoni tabelat dhe figurat né aq sa jané té nevojshme pér té
sgaruar argumentin e punimit dhe pér té vlerésuar té dhénat
ndihmése. Duke pérdorur grafikonet pér té reprezentuar té
dhénat tuaja si alternativé e tabelave, do té rrisé kuptueshmériné
elexuesit. Mosidyfishonité dhénatné grafikonedhetabela.Duhet
té jeni té qarté se cili lloj i grafikoneve éshté i pérshtatshém pér
informacionet tuaja. Pér shembull, pér té reprezentuar korelimin
mes dy ndryshoreve, preferohet grafiku vijézor, krahasuar me
grafikun rrethor apo né formé shtyllash.

Sa i pérket té gjitha paragrafeve, qartésia dhe té génit i thukté
éshté kyce. Mos prezantoni té njéjtat té dhéna mé shumé se njé
heré. Kufizojeni veten né té dhénat gé ndihmojné né adresimin
e hipotezave tuaja. Kjo éshté e réndésishme edhe nése té dhénat
i aprovojné ose nuk i pranojné ato. Nése keni béré analiza
statistikore, duhet té jepnivlerén e probabilitetit (p) dhe té tregoni
se éshté shprehés (sinjifikant né nivelin gé ju po testoni. Varésisht
nga analizat e pérdorura, gjithashtu mund té jeté e réndésishme
té jepni intervalet e besueshmérisé sé rezultateve (Confidence
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which it was first described and mentioned any modifications
you have made. Give the reasons for using them, and evaluate
their limitations. Finally,, describe how you analysed your data,
including the statistical methods and software package used.

Authors submitting review manuscripts should include a section
describingthemethodsusedforlocating,selecting,extracting,and
synthesizing data.

Use the third person passive voice when documenting methods
which would focus the readers’ attention on the work rather than
the investigator.(e.g. Were taken, was performed, were presented
itd.)

2. a) Statistics: Describe statistical methods with enough detail to
enable aknowledgeable reader with access to the original data to
verify the reported results. When possible, quantify findings and
presentthem with appropriateindicators of measurementerror or
uncertainty (such as confidence intervals). Avoid relying solely on
statistical hypothesis testing, such as p values, which fail to convey
importantinformationabouteffectsize. Give detailsabouttheran-
domizationanddescribethe methodsandsuccessof observations
while using blinded trials. Define statistical terms, abbreviations,
and most symbols. Specify the computer software used.

3. Results: This section should make your findings clear. Present
yourresultsinlogical sequenceinthetext, tables,andillustrations,
giving the main or mostimportant findings first. Do not repeat all
the data in the tables or illustrations in the text. Emphasize or
summarize only the most important observations.

When data are summarized in the Results section, give numeric
resultsnotonlyasderivatives(forexample, percentages)butalsoas
the absolute numbers from which the derivatives were calculated,
and specify the statistical methods used to analyze them.

Restricttablesandfigurestothose neededtoexplaintheargument
of the paper and to assess supporting data. Using graphs to
represent your data as an alternative to tables will improve the
reader’s understanding. Do not duplicate data in graphs and
tables.You need to be clear what type of graphsiis suitable for your
information. For example, to represent the correlation between
two variables, a line graph is preferred to a pie chart or a bar chart.

As with all sections, clarity and conciseness is vital. Don't present
the same data more than once. Restrict yourself to the data that
helps to address your hypotheses. This is important whether
the data supports or disproves them. If you have carried out a
statistical analysis, you should give the probability (P) value and
state it is significant at the level you are testing. Depending on
the analysis used, it may also be important to give the confidence
intervals of the results, or the statistical parameters such as the
odds ratios. Provide a caption for each figure making the gen—eral
meaning clearwithoutreferencetothe maintext, butdontdiscuss
the results. Let the readers decide for themselves what they think
of the data. Your chance to say what you think comes next, in the
discussion.

3. Tables: Each table should be inserted at the point of the text
where they have to be placed logically, typed by the same rules
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Interval — Cl), ose parametrat statistikoré si proporcionet e rastit
(odds ratio). Béni pérshkrimin tek secila figuré duke béré té qarté
domethénien e pérgjithshme pareferencé nétekstin kryesoré, por
mos diskutoni rezultatet né té. Léreni lexuesin té vendoseé veté se
¢faré mendon pér té dhénat. Mundésia juaj pér té théné se ¢faré
mendoni, &shté né vazhdim, tek diskutimi.

3. Tabelat: Secila tabelé duhet té vendoset né vendin e tekstit ku
duhet té vihet logjikisht, e plotésuar me té njéjtat rregulla sikur
tekstiiploté. Mos i dérgoni tabelat si fotografi. Secila tabelé duhet
té citohet né tekst. Tabelat duhet té jené me numra ashtu gé té
jené né koordinim me refer-encat e cituara né tekst. Shkruani njé
pérshkrim té shkurté té tabelés nén titullin. Cdo sgarim shtesg,
legjendéosesqarimishkurtesavejostan—darde,duhettévendoset
menjéheré poshté tabelés.

4. Diskutimi: Ky paragraf éshté pjesa ku ju mund té interpretoni
té dhé-nat tuaja dhe té diskutoni duke ballafaquar dhe krahasuar
gjetjet tuaja me ato té hulumtuesve té méparshém. Rishikoni
referencat e literaturés dhe shihni nése mund té pérfundoni se si
té dhénat tuaja pérkojné me até gé keni gjetur.

Ju gjithashtu duhet té llogarisni rezultatet, duke u fokusuar né
mekaniz—mat né prapavij té vrojtimit. Diskutoni nése rezultatet
tuaja mbéshtesin hipotezat tuaja origjinale. Gjetjet negative jané
aq té réndésishme né zhvillimin e ideve té ardhshme sikur gjetjet
pozitive.

E réndésishme éshté se, nuk ka rezultate té kéqija. Shkenca nuk
té béjé me té drejtén dhe té gabuarén, por merret me zgjerimin e
njohjeve té reja.

Diskutoni si jané paragitur gabimet né studimin tuaj dhe c¢faré
hapa keni ndérmarré pér té€ minimizuar ato, késhtu duke treguar
se ju ¢moni ku—fizimet e punés tuaj dhe fuginé e pérfundimeve
tuaja. Duhet gjithashtu té& merrni né konsideraté ndérlikimet e
gjetjeve pér hulumtimet né té ardhmen dhe pér praktikén klinike.
Lidhni pérfundimet me géllimet e studimit, por evitoni géndrimet
dhe pérfundimet e pakualifikuara, gé nuk mbéshteten né ményré
adekuate nga té dhénat. Shmangni prioritetet deklarative apo té
aludoni né punén qé nuk éshté krahasuar.

5. Referencimi: Referencat jané baza mbi té cilén éshté ndértuar
raporti juaj. Shqyrtimi i literaturés dhe leximi i referencave
gjithmoné duhet té jeté piké fillestare e projektit tuaj. Ky
paragraf duhet té jeté i sakté dhe té pérfshijé té gjitha burimet e
informacionit qé keni pérdorur.

Né formatin”Vancouver”, referencat numérohen njé nga njé, sikur
gé shfagen né tekst dhe identifikohen me numra né bibliografi..

Njé punim mund té keté mé sé shumti njé autor dhe 4 koautor.
Koautori i fundit duhet té jeté mentori ose koautori mé i aféért
me punimin. Pas emrave té autoréve shkruhet titulli i artikullit;
emri i revistés i shkurtuar sipas ményrés sé Index Medicus; viti i
botimit; numri i véllimit; dhe numri i fages sé paré dhe té fundit.

Referencat e librave duhet té jepen sipas emrit té autorit, titulli i
librit (mund té citohet edhe titulli i kapitullit para titullit), vendi
i botimit, botuesi dhe viti.

Information for authors I

as for the full text. Do not send tables as photographs. Each table
should be cited in the text.Tables should be numbered so that they
will bein sequence with references cited in the text. Provide a brief
explanationofthetablebelowthetitle.Anyadditionalexplanations,
legendsorexplanationsofnon-standardabbreviations,shouldbe
placed immediately below the table.

4. Discussion: This section is where you interpret your data
and discuss how your findings compare with those of previous
researchers. Go over the references of your literature review and
see if you can determine how your data fits with what you have
found.

You also need to account for the results, focusing on the
mechanismsbe-hindtheobservation.Discusswhetherornotyour
resultssupportyouroriginalhypotheses.Negativefindingsarejust
as important to the de—velopment of future ideas as the positive
ones.

Importantly, there are not bad results. Science is not about right or
wrong but about the continuing development of knowledge.

Discuss how errors may have been introduced into your study
and what steps you took to minimise them, thus showing that
you appreciate the limitations of your work and the strength of
your conclusions. You should also consider the implications of
the findings for future research and for clinical practice. Link
the conclusions with the goals of the study but avoid unqualified
statementsand conclusionsnotadequately supported by thedata.
Avoid claiming priority or alluding to work that has not been
compared.

5. Referencing: The references are the foundation on which your
report is built. Literature searches and reading of references
should always be the starting point of your project. This section
must be accurate and in—clude all the sources of information you
used.

In the Vancouver format, references are numbered consecutively
asthey appearin the text and are identified in the bibliography by
numerals.

One article can have one author and 4 co-author. Last co-author
is the mentor of the article or closest co-author of the paper”
The authors’ namer are fol-lowed by the title of the article; the
title of the journal abbreviated ac-cording to the style of Index
Medicus; the year of publication; the volume number; and the

first and last page numbers.

References to books should give the names of any editors, place
of publication, editor, and year.

In the text, reference numbers are given in superscript. Notice
that issue number is omitted if there is continuous pagination
through—outavolume,thereisspacebetweenvolumenumberand
page numbers, page numbers are in elided form (51-4 rather than
51-54) and the name of journal or bookis in italics.The following is
a sample reference:
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Nétekst,numratereferencave jepen meindeks té sipérm.Vérenise
¢éshtjaenumrave neglizhohetnése kanumértimté vazhdueshém
pérg—jaté gjithé véllimit, ka hapésiré mes numrit té véllimit dhe
numrittéfages,numratefagevejanénékétéformé:51-4névendté
51-54,dhe emriirevistés ose librit éshté néitalic. Né vazhdim éshté
njé shembull i referencés:

Artikujt e revistave:

1. LahitaR,KlugerJ,DrayerDE,Koffler D,Reidenberg MM. Antibod-
iestonuclearantigensin patients treated with procainamide or
acetylpro—cainamide. N Engl J Med 1979;301:1382-5.

2. NantulyaV, Reich M. The neglected epidemic: road traffic inju-
ries in developing countries. BMJ 2002;324: 1139.

3. Murray C, Lopez A. Alternative projections of mortality and dis-
ability by cause 1990-2020: global burden of disease study.Lan-
cet 1997;349: 1498-504.

Librat dhe tekste tjera:

4. ColsonJH,Tamour NJJ.Sportsinjuries and their treatment.2nd
ed. London: S. Paul, 2006.

5. DepartmentofHealth.National serviceframeworkforcoronary
heart disease. London: DoH, 2000.

www.doh.gov.uk/nsf/coronary.htm (accessed 6 Jun 2003).
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7. Formati i fajllit té t&€ dhénave périlustrimet (figurat): JPG

Nése pérdoren fotografité e pacientéve, qofté subjekti, qofté
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8. Legjendat pér llustrimet (Figurat)
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ribotimit duhet té sigurohet nga botuesi i kétij botimi).
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7. Data file format for illustrations (figures): JPG

If photographs of patients are used, either the subjects should not
be identifiable or their pictures must be accompanied by written
permis-sion to use the figure. Permission forms are available from
the Editor.

If data files are too big for transmission as an Email attachment
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8. Legends for lllustrations (Figures)
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of a table, which has been taken from another publication, must
be placed below the table. (It is the author’s responsibility to
obtain the permission of reproduction from the publishers of the
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at the end of the legend. (Permission of reproduction must be
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