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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.
Profesionin tim do ta ushtroj me ndérgjegje e me dinjitet. Shéndeti i
pacientit tim do té jeté brenga ime mé e madhe. Do t'i respektoj e do
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
2 pérkatésia e besimit, e nacionalitetit, e racés, e politikés, apo pérkatésia
klasore. Qé nga fillimi do ta ruaj jetén e njeriut né ményré apsolute. As
né kushtet e kércénimit nuk do té lejoj té keqpérdoren njohurité e mia
; 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
i : nderin tim personal.

X The Oath of Hippocrates

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

" entering medical practice, I do solemnly pledge myself to consecrate

7 my life to the service of humanity. I will give my teachers the respect
E. and gratitude which is their due. I will practice my profession with

' 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. I will maintain by all the means in my
power, the honor and the noble traditions of the medical profession.

My colleagues will be my brothers.

A R T
F

[ 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
under threat and I will not use my medical knowledge . fa"&
contrapy to the laws of humanity. I make these :
pron;-i;s,és solemnly, freely and upon my honor
e
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EFFECTIVENESS OF ELEXACAFTOR/TEZACAFTOR/TVACAFTOR
IN CYSTIC FIBROSIS PATIENTS WITH COMPLEX CFTR ALLELES
INVOLVING P.{LEU467PHE;PHE508 DEL

LJ.Proeska Stojanovski!, T.Jakjovska'?

University clinic for respiratory diseases in children-Kozle, CF center
Medical Faculty, UKIM

Medicus 2025, Vol. 30 (3): 355-359
ABSTRACT

Background: Cystic fibrosis ( CF) arises from pathogenic variants within the CFTR gene.Complex alleles defined by
two or more variants arraged in cis -may modify disease severity and therapeutic responsiveness.The coexistence of
p.Leud67Phe(L467F) with p.Phe508del(F508del) has been reported to exert an additive pathogenic effect,potentially
altering the response to the CFTR modulator combination Elexacaftor/Tezacaftor/Ivacaftor (ETI)Aims:To
determine the frequency of the complex allele p.{Leu467Phe;Phe508 del} among patients with CF (PwCF) in North
Macedonia, who carry at least one F508del variant, and to evaluate its impact on clinical course and treatment
response to ETI.Methods:In a cohort of 76 pWCF with >1 F508 del allele, full CFTR coding region sequencing and
polymorphic marker analysis were used to identify complex alleles. Clinical variables included disease severity,
exacerbation frequency, and therapy use. Comparisons were made between patients with homozygous F508 del
and compound heterozygous p.{Leud67Phe;Phe508 del}Results:The complex allele [L467F;F508del] was detected in 8
patients (10.5%).3 patients (4%) were homozygous for this complex allele.No statistically significant differences were
observed between patients with homozygous F508del and those with [L467F;F508del] in terms of disease severity,
exacerbation rate, or treatment use.However, the presence of L467F in cis with F508del leads to a reduction in
CFTR protein activity due to a maturation defect, resulting in decreased ETI effectiveness.Conclusions:Complex
alleles involving F508del were identified in 10.5% of CF patients in North Macedonia. This finding emphasizes the
importance of genetic characterization when selecting optimal CFTR modulator therapy, as the [L467F;F508del]
allele may negatively influence the therapeutic response to ETI.

alleles-defined as two or more variants located in cis
on the same chromosome-can modify the functional
consequences of individual mutations. The complex
allele p.{Leud67Phe;Phe508 del}(L467F;f508del) has been
described as contributing additional structural instability
and impairing CFTR maturation beyond that caused by
F508del alone.

INTRODUCTION

Cystic fibrosis is an autosomal recessive multisystem
disease caused by mutations in the CFTR gene with
over 2000 variants described. The most common
pathogenic variant is p.Phe508 del(F508del), presented in
approximately 70-90% of individuals of European descent.
In recent years, the development of CFTR modulators,

including the highly effective triple therapy Elexacaftor/
Tezacaftor/Ivacaftor (ETI), has profoundly altered disease
prognosis for many PwCF.

However, genetic complexity within CFTR continues
to challenge therapeutic stratification. Complex

Because modulator therapy efficacy relies on specific
conformational rescue of CFTR, complex alleles may
influence therapeutic responsiveness. Previous in vitro
studies suggest that the presence of L467F may limit the
corrective capacity of ETI for F508del-containing CFTR
protein. However, real world evidence remains scarce.

355 | Medical Journal - MEDICUS

AN



I Original scientific paper

This study aimed to determine the prevalence of
p.{L467F;F508del} among PWCF on North Macedonia, and
to explore whether this complex allele is associated with
differences in clinical severity or response to ETI therapy
compared with classical F508del genotypes.

000000000000

METHODS
Study population

The study included 76 PwCF followed at the national CF
center in North Macedonia who possessed at least one
F508 del allele. All patients had confirmed CF based on
clinical phenotype and diagnostic criteria (sweat chloride
>60 mmol/l and/or two CF -causing mutations) (table 1.)

No. 1 2 3 4 6 8
Age at the time of the study, 15 20 27 21 271 2% 29 38
years
Gender (m/f) f m f m m m m m
tto 54 65 60 60 50 64 63 72
tt6 54 64 61 60 50 63 63 72
FEV, [%], 0 months 48 70 72 79 58 82 54 40
FEV; [%], 6 months 42 81 83 92 60 87 66 59
FEV, [%], 12 months 55 90 81 90 56 80 60 56
Cl [mmol/I], 0 months 96 103 90 109 103 87 106 105
Cl [mmol/I], 6 months 103 92 107 102 105 83 87 96
¢l [mmol/I], 12 months 99 106 101 99 94 90 102 118
pa chr 1 0 1 1 1 0 1 0
mrsa 0 1 0 1 0 0 0 0
staf chr 1 1 0 0 0 1 1 0
diabet 1 0 0 1 0 0 1 1
egzacerb 2 1 1 2 2 2 2 1
asperg 0 1 0 1 0 1 0 0
ntm 0 1 0 0 0 1 0 0

Table 1. Parameters in pwCF with complex alleles in N.Macedonia

Genetic Testing
Genomic DNA was analyzed using:

Full sequencing of all CFTR coding regions and exon-
intron boundaries

Polymorphic marker analysis to determine cis/trans
configuration

Variant phasing to confirm presence of complex alleles
Patients were classified into three comparison groups:
1.Homozygous F508del

2.Compound heterozygous p.{L467F;F508del}
3.Homozygous p.{L467F;F508del}

Clinical Assesment

Clinical data collected included:

-Age, sex, pancreatic status

-Lung function (FEV1 % predicted)

-exacerbation frequency over the previous year

Revisté mjekésore - MEDICUS | 356
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-Chronic therapies and antibiotic usage

-Eligibility for and response to ETI therapy (when
applicable)

Statistical Analysis

Descriptive statistics were used to compare groups. Given
small sample size, nonparametric methods were applied.
Significance was defined at p <0,05. Due to the limited
number of patients with complex allele, the study was
exploratory in nature and not powered for hypothesis
testing

Results

Frequency of the complex allele
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- p.{Leud67Phe;Phe508 del} was 8 of 76 patients (10,5%)

- Three patients (4%) were homozygous for the complex
allele.

- The remaining 5 were compound heterozygotes ( one
complex allele+another pathogenic CFTR variant)

Distribution of FEV1

Clinical Characteristics

No statistically significant differences were observed
between:

Homozygous F508 del patients,and patients carrying p.
{Leud67Phe:Phe508 del}

Across the following domains:

Distribution of Cl

Baseline FEV1

Exacerbation frequency
Chronic therapy requirements
Nutritional status
Implications for ETI therapy

Although clinical metrics did not show significant
differences, mechanistic data and patient level
observations suggest:

-L467F in cis with F508del reduces CFTR protein
maturation, resulting in decreased chloride transport

Original scientific paper

-This structural impairment may partially reduce
the effectiveness of ETI compared to classic F508del
genotypes.

-Individual therapeutic responses varied, reinforcing the
importance of genotype informed treatment planning.

DISCUSSION

This study provides the first national assessment of the
p.{Leud67Phe;Phe508 del}, complex allele in N. Macedonia,
Identifying a prevalence of 10,5% among PwCF with at
least one F508 del mutation. This rate is consistent with
reports from European cohorts, where complex alleles
occur in approximately 5-15% of individuals with F508
del.

While nosignificant clinical differences were documented
between patients with the complex allele and those with
typical F508del genotypes, the interpretation is limited
by small sample size. Importantly, functional studies
suggest that L467F reduced maturation efficiency and
diminished trafficking to the cell surface.

Because ETI relies on improving the folding and stability
of F508 del CFTR,additional structural impairment
may hinder its effectiveness.Several reports describe
attenuates in vitro and clinical responses in individuals
with similar complex alleles.

Our finding emphasize the need for:

-Comprehensive  genetic  characterization,including

phasing analysis
-Individualized assesment of modulator therapy response

-Further multicenter studies to quantify the specific
impact of p.{Leu467Phe;Phe508 del} on ETI outcomes

CONCLUSION

Complex CFTR alleles involving F508del,specifically
p.{Leud67Phe;Phe508 del},occur in 10,5% of pwCf in
North Macedonia,.Altough overt clinical differences
were not statistically significant in this cohort,biological
evidence strongly suggest reduced responsiveness to
ETI in patients with this allele.These findings support
the integration of extended genetic testing into routine
clinical care to optimize precison based CFTR modulator
therapy selection.
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APSTRACT

Introduction: Although today’s neurosurgery worldwide accepts the use of sodium fluorescein as a useful
intraoperative contrast agent, there are several limitations and disadvantages of its utilization. Human medicine
requires continuous research and development. Thus we made a clinical study that will provide useful information
about some specific details about the use of sodium fluorescein intraoperative for brain tumors. In advance, we
are looking forward in improving the fluorescent surgery and overcoming these disadvantages. Sodium fluorescein
has a great potential as an intraoperative contrast agent and overcoming these limitations will lead to a more
successful outcome.

Material and methods: Specific information about sodium fluorescein’s characteristics was gained from 39 patients
operated with its utilization during surgery of brain tumors. All of these patients were injected intravenously
sodium fluorescein at a dose of 5mg/kg prior to skin incision. During surgery, operative microscope Zeiss Kinevo
900 with “white” (daylight) and “vyellow” (with 560nm filter) was used. The data was collected during a period of 3
years from year 2022 to 2025. Details were discussed during surgery and notes were taken weather tumor margins
are clear or blur. Patients’ neurological status was assessed after surgery. Imagine methods such as MRI and CT
scans pre and post operatively were compared in order to assess the extent of tumor resection. Days of hospital
stay were used as an indirect indicator of postoperative complications. All this data was helpful in estimating
surgical success using sodium fluorescein intraoperative. However, the goal of this study is to emphasise the
problems and disadvantages that we encountered utilizing sodium fluorescein. Thus, the analytical part is of
greater value, than the numerical.

Conclusion: Sodium fluorescein is useful adjunct for brain tumor surgery. However, in some specific cases and
situations it can guide the neurosurgeon in wrong direction and cause unwanted damage. Therefore, every
neurosurgeon who utilizes sodium fluorescein for tumor resection need to receive thorough education for its
characteristics first. In the hands of skilled and experienced neurosurgeon these limitations can be overwhelmed
and sodium fluorescein guided surgery can contribute to greater overall surgical success.

INTRODUCTION fluorescein does not bind within malignant cells raises
some doubts about its precision. In contrast to 5-ALA,
which is metabolized in the cytoplasm of malignant cells,
sodium fluorescein accumulates in tumor tissue due
to disruption of the blood-brain barrier. Guided by this
fact, the aim of this paper is to present the limitations

Today, in modern neurosurgery, the use of sodium
fluorescein during brain tumor surgeries is widely
accepted as justified. This has been confirmed by
numerous studies, most of which focus on patients with
malignant brain tumors. However, the fact that sodium
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of sodium fluorescein use in various pathological brain
processes. The affordable cost and easy availability of
this contrast agent facilitate its application in everyday
neurosurgical practice. Any institution equipped with a
microscope featuring a 560 nm yellow filter can routinely
perform brain tumor surgeries with intraoperative use
of sodium fluorescein. In addition to malignant tumors,
its application can also be extended to benign tumors (1),
arteriovenous malformations, and cerebral aneurysms.
This opens opportunities for numerous studies that
could highlight both the advantages and disadvantages
of sodium fluorescein. In this context, it is necessary to
clearly define which tissues show a strong fluorescence
and whether such tissue should actually be removed
during surgery. Intracranial, there are physiological
tissues that exhibit intense fluorescence, as well as
tumor tissues that do not fluoresce under yellow light.
This is due to the varying biological and pathological
characteristics of intracranial processes, as well as
individual patient differences. Our goal is to emphasize
these specific features and to demonstrate situations
in which the neurosurgeon should not rely solely on
the tissue accumulation of sodium fluorescein. In the
following sections, we will present and analyse specific
clinical experiences and observations from our practice.

MATERIALS AND METHODS

To demonstrate the specific properties of sodium
fluorescein, data were analyzed from both a prospective
and retrospective studyinvolving 39 patients aged between
9 and 86 vears. All patients received an intravenous
administration of 5 to 10 mg/kg of sodium fluorescein
after induction of anesthesia and before the start of
surgery. All surgical procedures were performed by the
same operative team. The extent of tumor resection was
assessed by comparing preoperative contrast-enhanced
magnetic resonance imaging (MRI) with postoperative
contrast-enhanced computed tomography (CT) scans.
Although these are imaging modalities with different
levels of precision, postoperative CT scans clearly
display residual or recurrent tissue and can therefore
serve as reliable evidence of the resection extent. The
scans were performed within a short postoperative
period of 2 to 5 days.The intracranial lesions included
a variety of pathologies—both benign and malignant
tumors with different grades of malignancy, as well as
recurrent and metastatic tumors. Furthermore, the
lesions were located in various intracranial regions,
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including the posterior cranial fossa, cerebral convexity,
skull base, pontocerebellar area, parasagittal region,
intralobar locations, and others. The wide range of tumor
malignancy and anatomical diversity enabled us to obtain
extensive data on the behaviour of sodium fluorescein
under different conditions. All surgeries were performed
using a Carl Zeiss Kinevo 900 microscope under both
“white (standard)” and “yellow (560 nm filter)” light. The
surgical procedures were video recorded, and additional
images were captured, annotated, and presented in
the following sections. Patients were monitored in the
postoperative period, and their neurological status was
evaluated. For simplicity, the outcomes were categorized
into three groups: improved, unchanged, or worsened
neurological status. However, the present study focuses
on qualitative rather than quantitative data. The aim was
to demonstrate the varying degrees of contrast agent
accumulation within different intracranial tissues.

RESULTS

A total of 39 patients who underwent surgery for various
types of brain tumors with intraoperative use of sodium
fluorescein were evaluated. The statistical data obtained
are presented in the table below (Table 1).
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Table 1. Patients operated with the use of sodium fluorescein intraoperative.

1 MS melanoma + 27 Unchanged Clear

2 Glioblastoma improved Clear

3 Meningeomaatypicumrecidivans Unchanged Unclear
4 MS colonis + 90 g{?{sgﬁiﬁalis Partial
5 Glioblastomarecidivans + 7 Unchanged Clear

6 Meningeoma 6 Worsened Clear

7 Astrocytoma gr III + 8 improved Clear

8 Meningeoma 7 improved Unclear
9 MS pulmo 7 improved Clear
10 Glioblastoma 7 Unchanged Unclear
1 Glioblastoma 7 Unchanged Clear

12 Glioblastomarecidivans 12 improved Unclear
13 Medulloblastoma 15 improved Clear

14 Pylocitic astrocytoma + 8 Unchanged Partial
15 Sphenoid wing meningeoma + 18 Worsened Unclear
16 Ependymoma gr II 7 improved Unclear
17 Astrocytoma gr IV + 10 Unchanged Partial
18 Glioblastoma + 9 Worsened Clear

19 Sagitalmeningeoma 8 improved Partial
20 Meningeoma gr III 7 improved Clear
21 Medulloblastoma 28 Worsened Partial
22 MS 7 improved Clear
23 Masson tumor 6 Unchanged Partial
24 Glioblastoma 7 improved Clear
25 Glioblastoma 6 Unchanged Clear
26 Glioblastomarecidivans 9 Unchanged Partial
27 Pylocitic astrocytoma + 16 improved Clear
28 g(iﬁggzlllgroglioma griil + 7 Unchanged Clear
29 MS Pulmo 24 Worsened Clear
30 Medulloblastoma 1 Unchanged Clear

31 Pleomorphic xantoastrocytoma 6 improved Unclear
32 Necrosis 11 Unchanged Clear
33 MS melanoma 10 improved Clear
34 Glioblastoma 21 Unchanged Clear
35 MS melanoma 8 Unchanged Partial
36 Astrocytoma gr III 1 Unchanged Partial
37 Glioblastoma 6 improved Partial
38 GBM recidivans + 7 Unchanged Partial
39 TuGlomusJugulare 8 Worsened Partial

Legend

MS - Metastatic spread

Revisté mjekésore - MEDICUS | 362

IS ISP




ARy

+ - Presence of residual/recurrent tissue
- - No residual/recurrent tissue

Demarcation: Clear = distinct fluorescence boundary;
Partial = partially visible boundary; Unclear = poor or
absent boundary

Discussion

During the use of sodium fluorescein as a contrast agent in
brain tumor surgeries, we encountered several situations
that could potentially mislead the neurosurgeon during
the operative course. These situations are discussed
in the text below. Every neurosurgeon performing
operations with the aid of sodium fluorescein should be
aware of these details. When speaking about limitations,
it generally refers to which tissues retain and which do
not retain the contrast agent—that is, which structures
exhibit strong fluorescence and which do not. According
to the literature, several anatomical structures are
known to accumulate sodium fluorescein and therefore
produce strong fluorescence under the microscope’s
yellow light. The best-known such structure is the dura
mater, which usually does not pose a significant problem
due to its clear distinction from the surrounding tissue.
However, in meningioma surgeries, confusion regarding
the tumor-dura boundary can occasionally occur. In such
cases, sodium fluorescein is not helpful, since there is
no difference in fluorescence intensity under yellow-
light illumination. Nevertheless, because it facilitates
easier identification of tumor portions in less accessible
regions, the use of sodium fluorescein remains justified
even in surgeries of benign tumors.

In addition to the dura, it is important to note that
arachnoid granulations (GA) also produce a strong
fluorescence signal under vyellow-light microscopy
(Figure 1). These anatomical structures should be
taken into consideration, particularly in parasagittal
pathologies such as meningiomas, parietal glioblastomas,
astrocytomas, and similar lesions. Although these
structures can easily be identified without a microscope
and under white light, during tumor resection under
yellow-light illumination and from certain angles, they
may create a false perception of tumorous tissue.
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Figure 1. GA = Granulationes Arachnoidales.

The ependymal lining of the ventricular system
accumulates a large amount of sodium fluorescein
and exhibits fluorescence intensity comparable to
that of the dura mater and tumorous tissue. This
characteristic can, in certain situations, represent a
disadvantage. Such examples include tumors located
near or in communication with the ventricular system,
such as intraventricular tumors, glioblastomas with
ventricular infiltration, and lesions within the posterior
cranial fossa.A particularly challenging situation arises
due to the staining of the ependymal surface of the
fourth ventricle, which covers the posterior wall of the
brainstem during surgeries involving tumors in this
region. After cerebrospinal fluid (CSF) drainage, both the
tumor and the posterior aspect of the medulla oblongata
may display nearly identical fluorescence (Figure 2).
This may falsely guide the neurosurgeon and lead to
inadvertent injury of the brainstem, which is especially
vulnerable.Therefore, the use of sodium fluorescein in
procedures involving the posterior cranial fossa should
be approached with extreme caution and reserved for
experienced neurosurgeons only.
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strong contrast accumulation—the choroid plexus.
Due to its rich capillary network, the plexus displays
intense fluorescence under vellow light, similar to the
previously mentioned arachnoid granulations and dura
mater. This presents a potential problem when dealing
with intraventriculartumors. Furthermore, the choroid
plexus should be taken into consideration in cases where
tumors are in close proximity to the ventricular system
and where ventricular perforation occurs during tumor
excision. After cerebrospinal fluid (CSF) drainage, the
plexus may appear within the surgical field and falsely
mimic tumorous tissue. Although the plexus is not
as vulnerable as some other central nervous system
structures, its injury can still result in undesirable
postoperative consequences.

An especially important topic in contemporary
neurosurgery is the accumulation of sodium fluorescein
within peritumoral brain edema (Figure 3). Some authors
argue that edematous tissue does not retain the contrast
agent and therefore does not fluoresce, while others
report the opposite. In our study, after completion of the
resection, we frequently observed tissue that was partially
stained with the contrast agent. The borders of this tissue
could be clearly distinguished both from the tumor and
from the surrounding healthy brain parenchyma. Based
on its location, frequency of occurrence, and association
with malignant (particularly metastatic) tumors, we
believe this tissue represents peritumoral brain edema
(Figure 4). From a pathophysiological standpoint, our
interpretation appears consistent. In edematous tissue, a
disruption of the blood-brain barrier and contrast agent
attenuation are to be expected. This differentiates it from
normal brain parenchyma, where the blood-brain barrier
remains intact and contrast accumulation is absent.
Conversely, the tumor causes far greater destruction of
the blood-brain barrier, leading to higher contrast uptake.
As a result, our conclusion is that peritumoraledema
partially attenuates sodium fluorescein, producing
weak fluorescence under vellow light. Nevertheless,
further studies on this specific issue are necessary, since
preservation and recovery of edematous brain tissue
significantly contribute to better postoperative outcomes.

Figure 2.Tu = Tumor, MO = Medulla oblongata. The
tumor and the brainstem may falsely give the impression
of being in continuity, potentially misleading the
neurosurgeon. The second image shows the marking of
the tumorous tissue and the medulla oblongata for clearer
differentiation. The third image demonstrates the strong
fluorescence of the medulla oblongata under yellow light,
while in the fourth image, it is clearly delineated from the
surrounding structures.

Within the ventricular system, another structure exhibits
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Figure 4.0e =

Edema, BP = Brain Parenchyma, Tu
= Tumor. The tumorous tissue shows the strongest
fluorescence, followed by the peritumoral brain edema,
which demonstrates partial fluorescence. The healthy
brain parenchyma does not retain the contrast agent and
shows no fluorescence.

A vparticular challenge in neurosurgery is presented
by operations on recurrent tumors. Adhesions, in
addition to disrupting normal anatomy, also complicate
the use and interpretation of sodium fluorescein. The
literature contains very few references regarding the
fluorescence characteristics of recurrent adhesions.
From our experience, these adhesions exhibit a strong
fluorescence under yellow light, comparable to that of
the dura mater. This creates difficulties in identifying
the true borders of the recurrent tumor. In our study, all
five cases of recurrent tumors showed similar staining of
both the tumor and the adhesions (Figure 5). This made it
impossible to clearly determine the final tumor margins
and to separate the lesion from the surrounding healthy
brain parenchyma.
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Figure 5. Adhesions strongly retain contrast and
complicate the surgical process.

In addition to the undesired accumulation of sodium
fluorescein in the anatomical structures mentioned
above, a problem also arises from its absence in certain
tumors. In our study, we encountered both malignant and
benign tumors in which, despite the expected staining
under vellow light, the tumor tissue did not fluoresce
and appeared inert. Although it is generally accepted that
glioblastomas accumulate contrast, in one case from our
study, the tissue appeared grayish in color with a friable
consistency, clearly demarcated from the surrounding
healthy parenchyma (Figure 6). Histopathological analysis
confirmed the diagnosis of glioblastoma, validating our
intraoperative suspicion.This raises the question: why
did sodium fluorescein fail to accumulate in this tumor
tissue? This uncertainty prevents the surgeon from
relying fully on the degree of contrast accumulation
as a marker for tumor tissue. Upon further analysis,
one possibility considered was that the tissue might be
necrotic. However, whether the tissue represents tumor
or radionecrosis, we would generally still expect strong
fluorescence, since sodium fluorescein accumulates in
tissues where the blood-brain barrier is disrupted. In
the results described above, there is one example of a
patient in whom histopathology confirmed necrosis. In
this case, the necrotic tissue accumulated contrast and
fluoresced similarly to tumor tissue. The distinction from
healthy parenchyma was clear, and intraoperatively the
process was treated as malignant, leading to an excellent
postoperative outcome. Therefore, further studies with
detailed explanations of such situations are necessary
to increase understanding of the specific behavior of
sodium fluorescein.

365 | Medical Journal - MEDICUS

AN



I Original scientific paper

LR Ty ]

Figure 6.Tissue highly suspicious for glioblastoma, which
does not fluoresce under yellow light in the microscope.

Tumors that did not accumulate sodium fluorescein
have also been reported in the study by Christian Ott and
colleagues, where three cases involving tumors in the
posterior cranial fossa showed only weak fluorescence.
Their study was compared with the study by Bat and
collaborators, in which no contrast agent was used
for tumor resection in the posterior cranial fossa, and
it was concluded that the extent of resection was not
significantly different. One contributing factor to this
finding is the tendency of tumors in the posterior cranial
fossa to infiltrate vital anatomical structures. Therefore,
it is emphasized that microsurgical procedures
under white light should remain the standard, while
fluorescent-guided tumor resection can be used as a
helpful adjunct. The diversity of tumors and patients in
our study complicates classification and percentage-based
presentation of results. Nevertheless, some conclusions
can be drawn from detailed analyses. To provide a clearer
overview, patients were grouped according to operative
success into three categories (Table 2).

Excellent outcome: Patients with improved neurological
status and no postoperative residual tumor or recurrence
on imaging studies.

Good outcome: Patients in whom the surgical goal
was achieved, and overall treatment was satisfactory,
considering the circumstances and complex nature of the
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pathology.

Poor outcome: Patients who experienced postoperative
deterioration, severe complications, incomplete tumor
resection (voluntarily or involuntarily), and/or fatal
outcomes.

Table 2. Tabular presentation of operative success in
patients undergoing surgery with intraoperative use of
sodium fluorescein.

Excellent 18
Good 16
Poor 5

It is important to note that the numerical data in our
study have limited statistical significance, as the primary
goal is to highlight the characteristic properties of
sodium fluorescein and present specific clinical situations
related to its use. Gender and age were omitted from the
table, as they are not relevant to the properties of sodium
fluorescein. The purpose of classifying operative success
is to provide a clearer picture of whether intraoperative
use of sodium fluorescein is justified. From Table 2, it
can be observed that undesirable outcomes occurred
in only 5 out of 39 patients, indicating a generally
solid operative success. Postoperative residual tumor
or recurrence occurred in 28% of patients (11 out of
39). The mean length of hospitalization was 12.4 days.
Postoperative neurological deterioration was recorded
in 7 patients (18%). Based on these results, it can be
concluded that, despite the aforementioned limitations,
sodium fluorescein is of significant benefit in the surgical
management of intracranial lesions.

CONCLUSION

Sodium fluorescein is a valuable tool in neurosurgery
which, when used correctly, can contribute to safer,
more precise, and successful surgical interventions.
The aim of this study was to illustrate specific situations
and dilemmas encountered during intraoperative use of
sodium fluorescein, which may lead to misinterpretation
by the surgeon. Therefore, comprehensive theoretical
and practical training is essential before its clinical
application. In conclusion, the intraoperative use of
sodium fluorescein by a surgeon with adequate experience
and knowledge of its properties contributes to overall
improved operative success.
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ABSTRACT

Background: Microsatellite instability (MSI) is a molecular subtype of colorectal cancer (CRC) resulting from
mismatch repair deficiency. Its presence has been associated with better prognosis and specific therapeutic
implications, yet data on real-world survival by clinical stage remain limited.

Objective: This study aimed to evaluate and compare three-year survival outcomes of patients with MSI and
microsatellite stable (MSS) colon cancer by stage, based on patients surgically treated at a tertiary referral center
in Skopje.

Methods: A retrospective review was performed on 490 patients who underwent surgery for colon cancer at the
University Clinic of Digestive Surgery, Medical University, Skopje, Republic of North Macedonia between 2020
and 2022. Of these, 467 were MSS and 23 were MSI. MSI status was determined solely by PCR-based microsatellite
testing. All patients were followed up clinically one year postoperatively with office visits, laboratory investigations,
tumor marker testing, and computed tomography (CT). At three years post-surgery, survival status was confirmed
via direct phone contact.

Results: Three-year survival among MSS patients was 65.9%, while MSI patients demonstrated a higher survival
rate of 82.6%. Stage-wise comparison showed that MSI patients in Stage II and III disease had superior survival
relative to MSS patients, while Stage I survival was equally excellent in both groups. No MSI cases were recorded
in Stage IV.

Conclusion: MSI was associated with improved three-year survival, especially in intermediate disease stages.
Routine PCR-based MSI testing should be integrated into clinical practice to optimize prognostic evaluation and
therapeutic decision-making in colon cancer.

INTRODUCTION

Colorectal cancer (CRC) is the third most commonly

care have improved outcomes, survival remains variable
and influenced by both clinical stage and molecular

diagnosed cancer and the second leading cause of cancer-
related death globally [1,2]. Its incidence continues to
rise in developing regions, largely due to changing diets,
sedentary lifestyles, and aging populations. Although
early detection and advances in surgical and oncological
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characteristics [3].

Among these molecular features, microsatellite
instability (MSI) represents a critical biomarker that
reflects a distinct biological pathway of carcinogenesis.
MSI arises due to inactivation of the DNA mismatch
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repair (MMR) system [1,3], which normally corrects
replication errors. Loss of this repair mechanism leads
to the accumulation of mutations within repetitive DNA
sequences known as microsatellites, causing widespread
genomic instability. Tumors without such instability are
termed microsatellite stable (MSS).

MSI occurs in approximately 12-15% of colorectal cancers
[19], though prevalence varies geographically and by
patient population. MSI is particularly common in tumors
located in the proximal colon and in younger patients or
those with a family history of cancer due to hereditary
nonpolyposis colorectal cancer (Lynch syndrome) [6,11].

The clinical significance of MSI extends beyond its
diagnostic role. It has been repeatedly associated with
favorable prognosis, especially in early and intermediate
stages of disease [4,59], and it serves as a predictive
marker for response to immunotherapy in advanced
settings [12]. By contrast, MSS tumors typically follow
a chromosomal instability pathway and tend to have a
higher likelihood of metastasis and poorer survival [7,8].

Despite the growing international literature, data from
Southeastern Europe remain limited. Understanding the
distribution and impact of MSI in local populations is
crucial for adapting diagnostic and treatment strategies.

This study therefore evaluates three-year survival
outcomes among patients with MSI and MSS colon cancer
treated surgically at the University Clinic of Digestive
Surgery, Medical University, Skopje, Republic of North
Macedonia, stratified by stage, to clarify the prognostic
importance of MSI status in a real-world clinical context.

MATERIALS AND METHODS
Study Design and Setting

This was a retrospective, single-center observational
study conducted at the University Clinic of Digestive
Surgery, Medical University, Skopje, Republic of North
Macedonia, a tertiary referral institution that serves as
the main center for colorectal surgical oncology in the
region.

Study Period

The study included patients operated between January
2020 and December 2022.

Patient Selection

All patients who underwent elective or emergency surgery
for histologically confirmed colon adenocarcinoma
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during the study period were included.

Inclusion criteria:

Histopathological diagnosis of colon adenocarcinoma.
Curative-intent surgical resection.

Availability of PCR-based MSI testing.

Complete follow-up data for at least three years
postoperatively.

Exclusion criteria:

Rectal cancer (to avoid confounding by neoadjuvant
therapy).

Recurrent or metastatic disease at presentation without
surgery.

Missing molecular or survival data.

After exclusions, 490 patients met the inclusion criteria:
467 MSS and 23 MSI.

Molecular Testing

MSI status was determined solely by PCR-based analysis
of microsatellite loci. Tumors exhibiting instability in
>2 of the tested loci were classified as MSI, while tumors
showing stable microsatellites at all loci were classified
as MSS. No immunohistochemistry (IHC) was used in this
study.

Follow-up Protocol

At 1 year post-surgery: All patients underwent clinical
follow-up at the clinic, including:

Full clinical examination

Laboratory investigations (complete blood count, liver
enzymes)

Tumor marker testing (CEA, CA 19-9)
Chest and abdominal CT scan for recurrence surveillance
Colonoscopy

At 3 years post-surgery: Survival status was confirmed
through direct phone contact with patients or family
members.

Outcome Measure

The primary endpoint was 3-year overall survival (OS),
defined as the proportion of patients alive three years
after surgery. Survival was analyzed by stage (I-IV) and
compared between MSI and MSS groups.

Data Analysis
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Data were summarized using descriptive statistics. Stage- RESULTS
specific survival proportions were calculated separately Patient Demographics
for each molecular subtype and presented in both table

and narrative form. Among the 490 patients, 467 (95.3%) were MSS and 23

(4.7%) were MSI. The mean age at diagnosis was 64 years
(range 32-85), with a slight male predominance (57%).
Most cases were diagnosed in Stages II and IIL.

Three-Year Survival Outcomes

Stage 41 0 41 100% 4 0 4 100%
Stagell |122 46 168 72.6% 1 3 14 78.6%
Stage III | 110 76 186 59.1% 1 80.0%
StageIV |35 37 72 48.6% 0 0 -

Total 308 159 467 65.9% 19 4 23 82.6%

A visual overview of the three-year survival distribution
between MSI and MSS patients by stage is provided
in Figure 1. This diagram graphically represents the
proportion of survivors in each stage for both molecular
subtypes, complementing the tabulated results and
facilitating clearer comparison of survival patterns
across stages.

Three-Year Survival of Patients with Microsatellite
instability (M51) Compared to Microsatellite Stabile
{M55) Calan Cancer by Stage: A Refrospective
Study
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Three-year survival trend across pathological stages
(I-IV) comparing microsatellite stable (MSS) and
microsatellite instability (MSI) colon cancers. The curve
below demonstrates that bhoth molecular subtypes
exhibit excellent survival in Stage I, with 100% three-year
survival. From Stage II onward, the trajectories diverge,
with MSI tumors showing a consistently more favorable
survival profile compared to MSS tumors. In Stage II, MSI
cases achieve a 78.6% survival rate versus 72.6% in MSS,
and this difference becomes more pronounced in Stage
[T, where MSI survival reaches 80.0% compared with
59.1% in MSS. No MSI cases were present in Stage IV within
this cohort, whereas MSS tumors demonstrate a marked
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decline in survival at this stage (48.6%). Overall, the figure
highlights the prognostic advantage associated with MSI
status, particularly in intermediate disease stages, and
underscores the importance of molecular classification
in guiding clinical expectations and therapeutic decision-
making.
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Interpretation
Three-year survival declined progressively

with higher stage in both groups. MSI tumors
demonstrated  superior survival in Stage I
and Il disease compared with MSS tumors.
Importantly, there were no MSI cases in Stage 1V,
suggesting lower metastatic potential.

Overall survival:
MSS: 65.9%
MSI: 82.6%
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DISCUSSION

This study provides valuable regional evidence on the
survival outcomes of MSI and MSS colon cancer in a
real-world cohort from the University Clinic of Digestive
Surgery, Medical University, Skopje.

Our findings reaffirm the established observation that
MSI-positive tumors are associated with improved
survival, particularly in non-metastatic disease stages
[4,5]. This is consistent with numerous international
studies, including those by Sinicrope et al. (2011) and
Domingo et al. (2010), which reported better outcomes for
MSI-high tumors in Stage II and III disease [4,5].

Biological Basis

The enhanced prognosis in MSI tumors is largely
explained by their hypermutated phenotype. Defective
DNA mismatch repair leads to accumulation of mutations,
creating neoantigens that stimulate strong anti-tumor
immune responses [1,13]. Histologically, MSI tumors
often contain dense lymphocytic infiltrates, reflecting
this heightened immunogenicity [13].

These immune mechanisms contribute to limited
metastatic spread and better surgical outcomes, which
may explain the absence of Stage IV MSI tumors in our
cohort [8].

Clinical Implications

From a therapeutic perspective, MSI testing provides
crucial information:

Prognostic: MSI tumors generally have better outcomes
independent of stage [4,9].

Predictive: MSI tumors show poor response to fluorouracil
(5-FU) monotherapy [3] but are highly responsive to
immune checkpoint inhibitors such as pembrolizumab
and nivolumab [7,12].

Hereditary Insight: MSI may indicate Lynch syndrome,
prompting family genetic counseling [6,11].

Our results reinforce these implications. The relatively
higher survival in MSI Stage II and III suggests that
aggressive chemotherapy may be unnecessary in some
MSI cases, aligning with evidence that adjuvant 5-FU
offers minimal benefit in MSI tumors [3]. Conversely,
for MSS cancers—especially Stage Ill-adjuvant therapy
remains vital due to their higher relapse rates [5,8].

Comparison with Literature

Previous studies have consistently demonstrated that
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MSI confers a 15-20% improvement in overall survival
compared to MSS tumors [9]. For example, Sargent et al.
(2010) found that MSI status predicted favorable prognosis
and lack of benefit from 5-FU [3]. Similarly, Overman
et al. (2017) emphasized the success of immunotherapy
in metastatic MSI-high disease, which revolutionized
treatment strategies [7].

Our regional data echo these trends and highlight the
importance of implementing universal PCR-based MSI
testing in diagnostic algorithms even in smaller or
resource-limited institutions [1,8].

Public Health and Institutional Context

InNorth Macedonia, systematic MSI testing is increasingly
adopted but not yet universal. This study underscores its
necessity for guiding both patient management and long-
term surveillance, particularly for families potentially
affected by Lynch syndrome [6,11].

Furthermore, the University Clinic of Digestive Surgery
functions as a national referral center, offering a
comprehensive follow-up system—an aspect that
strengthens the reliability of our survival data.

Limitations

The main limitation is the small number of MSI patients
(n=23), reflecting the low natural prevalence of MSI [1,9].

The retrospective design may introduce bias in data
collection and follow-up accuracy.

Stage IV MSI cases were absent, preventing direct
comparison in advanced disease [7,12].

Nevertheless, these limitations do not undermine
the observed survival patterns, which closely parallel
international evidence.

Future Directions

Future multicentric prospective studies with larger MSI
cohorts are recommended to further assess stage-specific
outcomes and evaluate quality-of-life measures post-
surgery. Integration of molecular testing into electronic
health records could facilitate long-term outcome
tracking [8,10].

CONCLUSION

In this single-center retrospective study from the
University Clinic of Digestive Surgery, Medical University,
Skopje, Republic of North Macedonia, microsatellite
instability (MSI) was associated with significantly better
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three-year survival than microsatellite stable (MSS) colon
cancer, particularly in Stage II and III disease.

No MSI tumors were observed in Stage IV, reinforcing
their reduced metastatic potential. These results support
routine PCR-based MSI testing as a standard diagnostic
and prognostic tool in colon cancer management,
enabling personalized treatment approaches and
optimized resource allocation.
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ABSTRACT

Cardiovascular diseases continue to be the foremost contributor to global mortality, with their incidence
demonstrating a substantial upward trend in recent decades. Elevated fasting glucose and triglyceride levels
are closely associated with the development of cardiometabolic disorders and constitute significant risk factors.
The triglyceride-glucose (TyG) index has been shown to be positively correlated with several cardiometabolic
factors, while its higher values are associated with an increased prevalence of coronary artery disease, metabolic
syndrome, and type 2 diabetes. In this retrospective study, 568 patients with cardiovascular pathologies and a
control group of 50 healthy individuals were included. Fasting glucose and triglyceride levels were measured in
all participants, while the TyG index was calculated using the standard formula. The results showed that patients
with cardiovascular diseases had significantly higher values of glucose, triglycerides, and the TyG index compared
to the control group, with statistically significant differences. The mean TyG index was notably higher among
patients with cardiovascular conditions, reflecting a strong association between this indicator and cardiometabolic
risk. The findings support the use of the TyG index as a valuable, simple, and practical marker for identifying and
predicting cardiovascular risk, as well as an auxiliary parameter in the early assessment of patients predisposed
to these diseases.

Key words: Triglyceride-glucose index (TyG), glucose, triglycerides, cardiovascular diseases

INTRODUCTION evaluating the incidence of cardiovascular disorders
(Kurniawan, 2024) and is associated with increased
morbidity, including carotid atherosclerosis, coronary
artery disease, metabolic syndrome, type 2 diabetes, and
cardiovascular mortality (Lopez-Jaramillo et al., 2023).
Metabolic syndrome and its components also represent

significant risk factors for cardiovascular diseases (Jiang

Globally, cardiovascular diseases represent the leading
cause of mortality. The incidence of cardiovascular
diseases has increased significantly from 1990 (estimated
at 271 million cases) to 2019 (estimated at 523 million
cases). Deaths due to cardiovascular diseases rose by

nearly 50%, reaching 18.6 million in 2019 compared
to 12.1 million in 1990. Ischemic heart disease remains
the primary cause of cardiovascular-related mortality,
accounting for almost 50% of these deaths.

The TyG index serves as a significant marker for

etal., 2022).

The triglyceride-glucose (TyG) index was first introduced
in 2008 by Mendia and colleagues (Mendia et al., 2008).
The formula for calculating the TyG index is: TyG index
= Ln [fasting triglycerides (mg/dl) x fasting glucose (mg/dl)
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/ 2], and it represents a composite marker derived from
fasting triglyceride (TG) and fasting plasma glucose (FPG)
levels, exhibiting high sensitivity and specificity (Sun et
al., 2025). Mendia et al., 2008, demonstrated that the
TyG index exhibits high sensitivity in identifying insulin
resistance in both healthy individuals and the general
population (Fang et al., 2025). The TyG index represents
an important cardiometabolic marker, as it is positively
associated with a wide range of risk factors, including
arterial stiffness and hypertension, thereby reflecting
its significant role in the development and prognosis of
cardiovascular diseases (Ciu et al., 2023). Elevated values
of this index are linked to a higher prevalence of coronary
artery disease, including in asymptomatic patients (Nam
et al., 2020; Aratijo et al., 2022; da Silva et al., 2019; Park
etal., 2020). Therefore, the aim of this study is to evaluate
the association between the triglyceride-glucose (TyG)
index and the presence of cardiovascular diseases in
patients from the Tetovo region, as well as to determine
the utility of this index as a marker of metabolic
disturbances and cardiovascular risk.

MATERIALS AND METHODS

This retrospective study was conducted between May
2024 and January 2025 at the Biochemistry Laboratory of
the Clinical Hospital of Tetovo. A total of 568 outpatient
patients diagnosed with cardiovascular diseases and 50
healthy individuals, who served as the control group,
were included in the study. Blood samples were collected
from patients between 7:00 and 9:00 a.m., in a fasting
state, after 12 hours from the last meal. The blood was
collected in tubes to obtain serum.

Glucose and triglyceride levels were analyzed using
spectrophotometric methods (Triglycerides- GPO-PAP,
enzymatic methode; Glucose-Hexokinase, enzymatic
methode). After obtaining the results, the TyG index was
calculated using the formula: TyG index = In[TG (mg/dl) x
FBG (mg/dl) / 2]. The cut-off values for the TyG index were
defined as < 8.73 for women and < 8.82 for men (Avagimyan
etal., 2025).

For statistical analysis, the minimum and maximum
values, mean, and standard deviation were determined
using IBM SPSS software, version 20. A p-value < 0.05 was
considered statistically significant.

RESULTS

Based on the results and statistical data, it was observed
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that during this period, 568 patients were diagnosed with
cardiovascular diseases. The study included a total of 618
patients, of whom 398 were male and 220 were female.

LRy

Figure 1. Gender distribution of study participants

The figure illustrates the percentage of male and
female participants in the study. The data show that the
majority of patients were male, accounting for 64.4% of
the total, while females comprised 35.6%, indicating a
predominance of the male group in the study.

Table 1. Mean age and distribution of participants in the
control group and the cardiovascular disease group

C group 50

age 50.00 | 34.00 84.00 53.5400 | 10.69276
CVD
group 568 | 68.00 | 19.00 8700 58.9507 | 12.96846
age

Table 1 presents the age distribution of participants in
the control group (CAge, N=50) and the cardiovascular
disease group (CVDAge, N=568). In the control group, ages
ranged from 34 to 84 years, with a mean of 53.54 years
and a relatively low standard deviation (10.69), indicating
a more homogeneous age distribution. In contrast, the
cardiovascular disease group exhibited a considerably
wider age range (19-87 years), with a higher mean age
of 58.95 vears and a larger standard deviation (12.97),
reflecting substantial heterogeneity. These findings
suggest that the control group is more age-restricted
and uniform, whereas the cardiovascular disease
group encompasses a broader and older age spectrum,
consistent with the higher prevalence of cardiovascular
conditions among older individuals.
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Table 2. Descriptive statistics of metabolic parameters in
the control group and the cardiovascular disease group

Cal 50 | 243 3.97 6.40 5.0870 | .54647
CTgl 50 | 149 72 221 14160 | .45457
CIndex 50 | 116 8.07 9.23 8.6152 | .31437
CVDGI 568 |20.00 |3.20 2320 6.8932 | 2.81923
CVDTgl [ 568 |8.81 il 9.22 1.8643 | 1.10030
CVDIndex | 568 | 459 | 740 11.99 9.0126 | 64951

The descriptive statistics table provides a comparative
overview of the control group (N=50) and the
cardiovascular disease group (N=568). The control
group exhibited a relatively homogeneous distribution
of glucose and TyG index values, with low standard
deviations, whereas triglyceride levels showed greater
variability. In contrast, the cardiovascular disease group
displayed marked heterogeneity, particularly in glucose
(6.89 mmol/L) and triglyceride (1.86 mmol/L) levels,
alongside a notably higher mean TyG index (9.01). Overall,
the control group appears more uniform, whereas the
cardiovascular disease group demonstrates substantial
within-group variability, indicative of a strong association
between metabolic disturbances and the presence of
cardiovascular pathology.

Table 3. Comparison of metabolic parameters (TG,
Glucose, TyG) between the control group and the
cardiovascular disease group

Mean SD Mean | SD
Ty 1.416 0.454 1.864 [ 1100 [ 0.0044
Gl 5.087 0.546 6.893 |[2.819 [0.0001
TyG 8.615 0.314 9.012 [0.649 [ 0.0001

Table 3 presents a comparison of the mean levels of
triglycerides (TG), glucose (Gl), and the TyG index between
the control group and the cardiovascular disease (CVD)
group, along with standard deviations and p-values.
In the control group, triglycerides had a mean of 1.416
mmol/L with an SD of 0.454, whereas in the CVD group,
they increased to 1.864 mmol/L. with an SD of 1.100;
this difference was statistically significant (p = 0.0044).
Similarly, glucose levels were markedly higher in CVD
patients (mean 6.893 mmol/L, SD 2.819) compared to
the control group (mean 5.087 mmol/L, SD 0.546), with a
highly significant p-value (p = 0.0001), indicating a strong
statistical difference. The TyG index, which integrates
both parameters, was also higher in the CVD group (9.012
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versus 8.615 in controls), with a statistically significant
difference (p = 0.0001). These findings suggest that both
triglycerides and glucose contribute to the elevation of the
TyG index, making it a valuable marker for differentiating
individuals at high risk for cardiovascular disease.

DISCUSSION

Understanding the complex mechanisms related to the
pathology, physiology, and molecular biology of fasting
glucose and triglycerides provides important insights
into their role in the development of cardiovascular
diseases and adverse cardiovascular events. Elevated
fasting glucose and triglyceride levels lead to disruptions
in metabolic pathways, causing a pro-inflammatory
state in blood vessels and promoting endothelial
dysfunction (Sena & Carrilho, 2018). Previous studies
have demonstrated a strong association between the
TyG index and the incidence of coronary heart disease
(CHD), both in observational studies and meta-analyses
conducted in the general population (Yang et al., 2025).

Da Silva et al. included patients who had experienced
at least one cardiovascular disease (CVD) event over the
past ten years and classified them into three groups:
(a) asymptomatic, (b) symptomatic, and (c) treated for
coronary artery disease (CAD). After calculating the
TyG index for all patients, they found that a statistically
significant difference appeared only in the symptomatic
group (Group b), where patients with higher TyG index
values had a greater prevalence of symptoms (Da Silva
et al., 2019). The explanation for the higher number of
symptomatic patients in the top tertile of the TyG index
lies in the fact that they had uncontrolled diabetes and/
or hyperlipidemia, which led to an increase in the TyG
level, given its direct relationship with triglycerides and
glucose (according to the TyG formula) (Alizargar et al.,
2020).

A study conducted in a population cohort of 7,521
participants in Iran showed that a high TyG index
was significantly associated with an increased risk of
cardiovascular disease (CVD) and coronary artery disease
(CAD) after a 3-year follow-up period (Barzegar et al.,
2020). Furthermore, results from the Kailuan study
in China demonstrated a correlation between the TyG
index and myocardial infarction (MI). These findings
suggest that the TyG index may serve as an indicator of
cardiovascular disturbances, independent of established
risk determinants in the general population (Liu et al.,
2022).
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The results of our study are consistent with the findings
of Lopez-Jaramillo, where a significant association
between the TyG index and increased cardiovascular
risk was identified, highlighting the importance of the
TyG index as a practical and easily applicable marker
for the early identification of individuals at high risk for
cardiovascular disturbances (Lopez-Jaramillo et al., 2023).

CONCLUSION

The results support the use of the TyG index as a valuable
and practical marker for identifying and predicting
cardiovascular risk. This index can serve as an auxiliary
parameter in clinical practice for the early assessment of
patients predisposed to cardiovascular diseases.
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INTRODUCTION

Synchronous malignant infections occur in two or more primary neoplasms that occur continuously or at different
intervals in the same patient.

According to the time of occurrence, they can be divided into so-called simultaneous multiple so-called synchronous
small neoplasms that occur within 6 months, and multiple hetero small neoplasms that occur at an interval of
more than 6 months (1). According to the studies published so far, synchronous small neoplasms of different
generation of origin can be considered the same between organs or controls of different or different organ systems.
The most common reasons for their occurrence include: increasingly advanced screening diagnostic methods,
genetic defects, reduced immunity due to receiving oncological therapy, the influence of one of the malignant
processes, congenital or acquired diabetes, chronic renal failure, environmental influences, etc. (2). The prevalence
rate of such two or more synchronous primary neoplasms is estimated at 4.5% to 11.7%. In most cases, over 75%
of diagnosed patients belong to the population group older than 50 years. Men are more affected than women in
terms of synchronous and metachronous neoplastic phenomena (3).

The treatment is most often multimodal, which simultaneously includes surgical, oncological and radiological
treatment approaches.

MATERIAL AND METHODS statistically processed and presented through percentage
The studyincludes an analysis of 19 rare cases of surgically B?prle sentation, mean value, tabular and graphical
isplay.

treated patients, in whom the presence of two or more

histological different malignant tumors from the same
or different organ system was diagnosed simultaneously OBJECTIVE OF THE STUDY

or at different time intervals, at the urology department _)etermination of the most common malignant neoplasm
of the City General Hospital “8th September” - Skopje, in  gggociated with malignant tumors of the urogenital
the last five years. organs in the studied group.

The data related to the type of malignant neoplasm, petermination of the etiological relationship for the
etiology, accompanying comorbidities, used diagnostic gimyltaneous occurrence of two different malignant
procedures and treatment methods, in the study are epgities in the same patient with other diseases or
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conditions, as induction factors for the occurrence of
malignant tumors.

-Determination of the most adequate approach in the
treatment of synchronous malignant tumors, depending
on the type of malignant process, the type of affected
organs or tissues, the age and general health status of the
patient, based on our clinical experience to date.

Results

Out of a total of 19 patients with pathohistologically
verified primary neoplastic tumor, operated on at the
urology department of the “8th September” General
Hospital in Skopje, in the last 2,5 years, in 8 patients
or 42.1%, simultaneous carcinoma of two organs of the
urogenital tract (UGT) was diagnosed preoperatively (table
no. 1). Primary neoplastic tumor of two different organs
of the UGT, diagnosed and operated on in different time
intervals, was determined in 5 patients or 26.31% (table
no. 2).

Table No. 1 - Simultaneous finding of primary carcinomas
of two organs of the urogenital tract, operated on in the
last five years (Synchronous neoplasm).

Renal cell carcinoma (RCC) of
both kidneys

RCC of the right kidney and
Adrenocortical carcinoma of | 1
the left adrenal gland

Prostate adenocarcinoma
and transitional cell 2
carcinoma of the bladder

Adenocarcinoma of the
prostate and Carcinoma of 1
the penis

Sarcomatoid urothelial
carcinoma of the bladder 1
and adenocarcinoma of the
prostate

Invasive (High Grade)
Urothelial Bladder 9
Cancer and Prostate
Adenocarcinoma

Total 8

Table No. 2 - Finding of primary carcinoma of UGT organs
and organs of other organ systems in different time
intervals (heterochronous-metachronous neoplasm).

Profesional paper I

Renal cell carcinoma of both kidneys 1

Prostate adenocarcinoma and transitional cell 3
carcinoma of the bladder

Renal cell carcinoma of the I‘i%{lt kidney and
Aldreélocortical carcinoma of the left adrenal 1
glan

Total 5

In 4 patients or 21.05%, primary neoplasm of UGT organs
were diagnosed simultaneously with organs of other
organ systems (table no. 3), while in 2 patients or 10.52%,
primary neoplasm between UGT organs and organs of
other organ systems were diagnosed at different time
intervals (heterochronous neoplasm) (table no. 4).

Table No. 3 - Patients with simultaneous malignant
neoplasm of UGT organ and organ of another organ
system, operated on in the last 2,5 years at the Urology
Department of the “8th September” General Hospital -
Skopje.

Prostate adenocarcinoma with high-grade 1
gastric adenocarcinoma

Papillary renal cell carcinoma of the left
kidney with basal cell carcinoma of the skin | 1
of the nose and face

Uroepithelial carcinoma of the bladder with 1
basal cell carcinoma of the skin of the nose

Prostate adenocarcinoma with basal cell 1
carcinoma of the skin of the nose

Total 4
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Table No. 4 - Patients with malignant neoplasm of an
organ of the UGT with an organ from another organ
system diagnosed and operated on in different time
intervals (Heterochronous neoplasm).

Prostate adenocarcinoma and sigmoid carcinoma 1

Breast adenocarcinoma with ovarian adenocarcinoma 1
and sigmoid adenocarcinoma

000000000000

Characteristically for most patients with MPMN in the
study group, urine analysis showed elevated values of
erythrocytes, leukocytes, glucose and urobilinogen (table
no. 6).

Table No. 6 - Elevated biochemical parameters in urine
in patients with multiple primary malignant neoplasm in
the study group.

Total 2 Erythrocytes >25 Er/ml
Leukocytes >15 Le/ml
Glucose >5,5 mmol/l
Of total of 19 patients with synchronous and | Urobilinogen >16 umol/l
metachronous malignant neoplasm, 16 patients or 84.21% | Proteins >0,3 g/l
are men and only 2 (10.52%) are women. The average age
of the patients is 6746 years. DISCUSSION

The analysis of biochemical parameters in patients with
synchronous and heterochronous multiple primary
malignant neoplasm (MPMN) in most cases showed
elevated values of the hepatic enzymes SGOT (Aspartate
Aminotransferase) SGPT (Alanine Aminotransferase),
Creatine kinase SK, CRP (C-reactive protein), pancreatic
enzymes Amylase and Lipase in patients with prostate
cancer PSA (Prostate Specific Antigen) and moderately
elevated blood glucose values. In contrast to these values
in most cases, the blood analysis showed reduced values
of urea and albumin (table no. 5).

Table 5. Characteristic changes in the biochemical
analysis of blood in patients with multiple primary
malignant neoplasm in the study group.

SGOT (Aspartate
Aminotransferase) 91UL
SGPT(Alanine
Aminotransferase) <18 UL
Creatin kinase CK | <174 U/L
CRP (C-reactive
protein) 28-72mg/1
SPSA (.l;lrojsitat'e )

pecific Antigen
in patients with >151 ng/ml
Prostate Cancer
Amylase >114 U/L
Lipase >96 U/L
Glucosis <77 mmol/l
Urea <2,3 mmol/L
Albumin <324g/l
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Malignant primary multiple neoplasm (MPMN) represent
the simultaneous presence of two or more primary
malignant neoplasm in the same patient. If they are
diagnosed at the same time, we are talking about the
so-called synchronous malignant neoplasm, and if they
are diagnosed at different time intervals, we are talking
about the so-called heterochronous or metachronous
malignant neoplasm.

The etiology of multiple cancers in the same patient is
quite complex and still not sufficiently explained. In the
published studies so far, the following etiological factors
for their occurrence are included: genetic predisposition,
environmental factors, reduced immunity due to an
already present cancer, radiological and chemotherapy,
autoimmune diseases or a combination of some of them
(6,7,8).

-The genetic predisposition for the occurrence of MPMN,
especially in some autosomal dominant hereditary
syndromes such as Von Hippel-Lindau (VHL) syndrome,
Lynch syndrome, Cowden syndrome, Bird Hogg Dube
Syndrome and others is based on mutations in the gene
located in chromosome 3, which is a tumor suppressor.
When this gene mutates, tumors develop in various parts
of the body as a result of the production of abnormal and
non-functional proteins that lead to uncontrolled cell
growth and the formation of tumors or cysts (8). Genetic
hereditary syndromes such as: Von Hippel Lindau (VHL)
syndrome and Birt Hogg Dube Syndrome, which are
characterized by the diagnosis of a kidney tumor in
combination with malignant tumors of the skin, lungs
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or some gastrointestinal organ, were also diagnosed and
treated in our study group.

- Environmental factors such as long-term exposure to
carcinogenic agents (chemical agents, drugs containing
acetaminophen), smoking and alcohol, can cause MPMN,
especially involving the organs of the urogenital tract.

Inthe majority of studies published so far regarding MPMN,
the most common cases described are the simultaneous
occurrence of lung or breast cancer in combination with
ovarian cancer, colon cancer or squamous cell carcinoma
of the skin (9,10,11,12).

In this study, an attempt was made to determine the most
common types of MPMN in which neoplasm is present in
two or more urogenital organs or in a urogenital organ in
combination with an organ from another organ system
in the same patient. The latest published study shows
that organs of the urogenital tract are represented in
multiple primary malignant neoplasm in 0.9% of cases,
and in relation to the total number of treated urological
cancers, they are represented by about 9%. In this case,
malignant urological tumors were most often combined
with cancer of the stomach, small and large intestine and
with tumors of the nervous system. 76% of all MPMN in
which cancer of a urogenital organ is included belong to
the so-called metachronous malignant neoplasm, with
the second tumors being diagnosed within five years of
the diagnosis of the first cancer (13,14).

In the period from 01.01.2023 to 15.08.2025 in the surgical
departments of the General Hospital “8th September”
in Skopje, out of a total of 1352 cases of malignant
neoplasm operated on, 19 (1.4%) patients with multiple
primary malignant neoplasm in which at least one
urogenital organ was affected were operated on (diagram
no. 1). In relation to the total number of 677 urological
operations for malignant neoplasm for the same time
period, the percentage of occurrence of synchronous
and metachronous malignant tumors of two or more
urogenital organs is 2.3% (diagram no. 2). In this, a total
of 66 operations for kidney cancer were performed, and
of these, two patients or 3.03% were diagnosed with
renal cell carcinoma simultaneously in both kidneys. It is
characteristic that in both cases, in addition to bilateral
renal carcinoma, skin (fibrofolliculomatous) changes were
also present, characteristic of Birt Hogg Dube syndrome.

Profesional paper
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Diagram No. 1- Percentage of Multiple Primary Malignant
Neoplasm where at least one urogenital organ was
affected, in relation to the total number of operated
malignant diseases for a period of 2.5 years in the General
Hospital “8th of Sentember” - Skonie.

677 vhupna d 97,.7%]

Diagram No. 2 - Percentage prevalence of synchronous
and metachronous malignant tumors of two or more
urogenital organs for a period of 2.5 years in the “8th of
September” General Hospital - Skopje

The treatment of patients was based on the principle
of an individual approach to treatment, taking into
account: the type of malignant neoplasm, the stage of the
disease, the patient’s age, the present comorbidities and
the expected five-year survival period of the patient (life
expectancy).

Patients with multiple primary malignant neoplasm in
which the urogenital organs were affected with organs
of other systems (intestinal carcinomas, lung carcinoma,
ovarian carcinoma and skin carcinoma), were treated
multidisciplinary.

The patient with simultaneous diagnosis of renal
cell carcinoma on both sides (by percutaneous
biopsy), with frequent spontaneous pneumothorax
due to cystic changes in the lungs and characteristic
fibrofolliculomatous benign skin change on the neck (Birt
Hogg Dube Syndrome), was surgically treated with radical
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nephrectomy on the left side and a radical nephrectomy
on the right side was proposed, due to the finding of three
biopsy-confirmed tumorous malignant changes (RCC) in
the same kidney (Figure 1).

Figure 1. A 64-year-old patient with synchronous
malignant neoplasm of both kidneys, frequent
spontaneous pneumothorax due to cystic changes in
the lungs and characteristic skin changes on the neck
(Birt Hogg Dube Syndrome), operated on at the General
Hospital “8 September” - Skopje, North Macedonia.

The patient was advised that after the right nephrectomy
he would undergo chronic hemodialysis. Due to his
refusal to undergo this, he was referred for oncological
therapy.

In the second patient, cancer of the left kidney was
diagnosed four years after a right nephrectomy, also
performed due to massive renal cell carcinoma (Figure 2).

Figure 2. Patient 77 years old with diagnosed massive
tumor (RCC) of the right kidney. Radical nephrectomy
performed in GOB “8mi Septemvri”, Skopje.
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After four vyears, due to his age (81 years) and previous
abdominal aortic aneurysm surgery and iliac blood vessel
grafts, the patient did not agree to the proposed partial
nephrectomy of the left kidney or oncological therapy
and is undergoing active surveillance (Figure 3,4).

Figure 34. - Metachronous renal cell carcinoma,
diagnosed four years after right nephrectomy performed
due to massive carcinoma in an 8l-year-old patient
operated on at the “8th September” General Hospital -
Skopje, North Macedonia.

CONCLUSION

Multiple primary malignant neoplasm represent a
constant challenge in terms of timely diagnosis and
adequate treatment. Out of a total of 1352 cases of
malignant neoplasm operated on in the surgical
departments of the General Hospital “8th September” in
Skopje, in two and a half years, 19 or 1.4% were patients
with multiple primary malignant neoplasm in which at
least one urogenital organ was affected. In relation to the
total number of 677 urological operations on malignant
neoplasm for the same time period, the percentage of
occurrence of synchronous and metachronous malignant
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tumors of two or more urogenital organs is 2.3%. Out of
a total of 66 operations on kidney cancer, two patients
or 3.03% were diagnosed with renal cell carcinoma
simultaneously in both kidneys. It is characteristic that
in both cases, in addition to bilateral renal carcinoma,
cystic changes in the lungs with frequent spontaneous
pneumothorax and fibrofolliculomatous skin changes,
characteristic of Birt Hogg Dube syndrome, were present.

The most common factors for the occurrence of
synchronous and metachronous malignant neoplasm, in
our practice so far, were determined to be: the familial
factor, i.e. genetic predisposition, given that they were
diagnosed in patients with autosomal hereditary genetic
syndromes such as Von Hippel Lindau Syndrome and Birt
Hogg Dube Syndrome, reduced immunity as a result of
radiological or hematological therapy, and autoimmune
diseases such as: Diabetes Mellitus, Myasthenia Gravis
and Sclerosis multiplex.

The incidence of Multiple Primary Malignant Neoplasm
in the studied group is significantly higher in men than in
women in the ratio of 84.21% to 10.52%. Therefore, timely
screening diagnostics in men over 50 years of age is the
main prevention for their occurrence.

The analysis of each individual case in the studied group
indicates the need for a so-called individual approach to
the treatment of these patients, based on the principle
of multimodal and multidisciplinary treatment, given
that there is still no standard protocol for the treatment
of synchronous and heterochronous primary malignant
neoplasm.

Keywords: Synchronous primary malignancies, renal
carcinoma, prostate carcinoma, bladder carcinoma,
oncological treatment of malignant neoplasm, incidental
diagnosis.
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ABSTRACT

Introduction: Squamous cell carcinomas in the maxillofacial region exhibit a significant predisposition for
metastasizing to the cervical lymph nodes, which constitutes a negative prognostic factor. In clinical practice, the
TNM classification is employed for treatment planning; however, it does not provide insights into the histological
characteristics of the tumor, which offer predictive information for subsequent treatment and prognosis.

Patients and methods: This study was conducted on 74 patients who underwent surgery in the Department of
Maxillofacial Surgery at the Clinical Hospital in Stip, during the period from February 2022 to March 2024. All
patients underwent resection of the primary tumor and appropriate neck dissection. The clinical assessment
included the location and size of the tumor, as well as nodal status. The histological evaluation encompassed
depth of invasion, degree of differentiation, lymphovascular and perineural invasion, and the stage of the disease.

Objective: The aim of this study is to present an evaluation of the clinical and histopathological features of the
tumor as factors influencing the occurrence of metastases in the cervical lymph nodes in cases of squamous cell
carcinoma of the head and neck.

Results: We identified a correlation between the clinical nodal stage and the assessed histopathological
characteristics of the tumor. Depth of invasion, poor pathological differentiation, and lymphovascular invasion
were considered risk factors for the development of cervical lymph node metastases and an unfavorable prognosis.

Conclusion: The evaluation of the histopathological features of the tumor should be the initial step in investigating
their role as significant predictors of the occurrence of neck metastases. The findings of this study may contribute
to the establishment of criteria for assessing the risk of metastasis and the prognosis of patients with HNSCC.

Keywords: cervical lymph nodes, prognostic factors, elective neck dissection, HNSCC

INTRODUCTION succeeded by radiotherapy targeting the clinically
positive neck (2). Patients diagnosed with squamous cell
carcinoma at an early stage typically exhibit a favorable
prognosis, whereas those presenting with evident
cervical lymph node or distant metastases face a grim
outlook. Cervical lymph node metastases diminish the

Squamous cell carcinoma of the head and neck represents
the most prevalent and aggressive form of malignancy,
characterized by a dismal prognosis and a significant
propensity for metastasis (1). Its treatment encompasses
radical surgical excision and elective neck dissection,
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five-year survival rate to below 50%, thus rendering the
management of cervical metastases a critical factor
in enhancing survival rates for these patients (3). The
most pivotal prognostic factor influencing the behavior
and outcome of the tumor in SCC is the presence and
extent of involvement of the cervical lymph nodes. Their
diagnosis is established through radiological procedures
(ultrasonography, CT, MRI) and fine needle aspiration
biopsy (FNAB).

Squamous cell carcinoma primarily disseminates
through the lymphatic vessels. The lack of fascial sheaths
between the internal and external muscles facilitates the
tumor’s penetration into the muscles and surrounding
structures. Numerous clinical and histopathological
characteristics serve as predictors for the occurrence of
neck metastases.

Tumor location - While the site of the tumor has been
considered a determinant in several prior studies,
there remains no definitive consensus regarding which
localization poses a greater risk for metastasis. Typically,
squamous cell carcinoma in the oral cavity exhibits a
higher incidence of metastasis.

Tumor size - According to the TNM classification,
tumor size is defined as the largest surface dimension,
specifically the diameter of the tumor. Numerous studies
have elucidated a correlation between tumor size and an
elevated risk of neck metastases (4). T1 tumors have been
documented to exhibit fewer metastases compared to
advanced T3 and T4 tumors (5).

Depth of invasion - Depth of invasion is quantified by the
vertical measurement from the skin surface (mucosa)
to the maximum point of invasion (6). This factor is
regarded as a more precise histological predictor of
nodal metastases, local recurrence, and survival than
tumor size. Bier-Laning et al. 2009, found that every 1
mm increase in depth of invasion elevates the probability
of metastasis by approximately 5% (7).

Tumor differentiation-The histological grading of
tumors according to Broder’s classification—is divided
into three categories: grade I (well differentiated), grade
II (moderately differentiated), and grade III (poorly
differentiated). The subjective assessment of the degree of
keratinization, cellular and nuclear pleomorphism, and
mitotic activity is taken into account (8). Nevertheless,
an increasing number of authors highlight the poor
correlation between histological grading and both
prognosis and response to treatment. Nonetheless, the
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results of several prior studies suggest that histological
grading serves as a significant and independent predictor
of the occurrence of metastases in cervical lymph nodes
in head and neck squamous cell carcinoma (9).

Lymphovascular invasion - Lymphovas-cular invasion,
as part of the multifactorial grading system proposed by
Jakobson, is classified according to the presence or absence
of tumor cells located in the walls or lumens of blood and
lymphatic vessels (10). Lymphovascular invasion has a
significant relationship with the localization, size, and
thickness of the tumor, histological grading, as well as
metastasis in the cervical lymph nodes, local recurrence,
and survival (11). Muscle infiltration is a factor that can be
measured objectively. It delineates the presence of tumor
cells in the immediate vicinity of the superficial or deep
muscle tissue. It has been demonstrated to be a reliable
and adequate predictive factor for metastasis to the lymph
nodes (12). Byers et al. propose that the likelihood of
occult metastases escalates if muscle invasion surpasses
4 mm (13).

The treatment of clinically negative cervical lymph nodes
(NO) represents a significant challenge for maxillofacial
surgeons, since there are no reliable parameters for
predicting occult metastases. To assess their existence,
some histopathological tumor characteristics, such
as depth of invasion, degree of differentiation,
lymphovascular and perineural invasion.

Recently, in its eighth edition, the American Joint
Committee on Cancer/The Union for International
Cancer Control (UICC) describes the depth of invasion
(DOI) as a predictor of the occurrence of cervical lymph
node metastases (14,15), and proposes the category T in
the TNM classification for the depth of invasion (DOI) of
the primary tumor. According to the pathohistological
finding, the degree of tumor invasion is classified as thin
T1 (<5 mm), intermediate T2 (5-10 mm) and thick T3, T4 (>
10 mm) (16).

In addition to the depth of invasion, predictive risk factors
encompass tumor budding (TB), the pattern of invasion
(POI), lymphovascular invasion (LVI), and perineural
invasion (PNI), as well as the tumor-stromal ratio (TSR),
which reflects the degree of differentiation (17, 18, 19).
Depth of invasion (DOI) and tumor thickness—are these
two distinct factors sufficient to provide prognostic
information?

Although both factors signify invasion in depth, they
are evaluated through different methodologies. Depth
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of invasion (DOI) is determined by drawing a line from
the basement membrane of the adjacent intact skin or
mucosa to the deepest point of invasion (20), whereas
tumor thickness is measured from the surface of the
carcinoma to the deepest point of invasion. The average
values for tumor thickness and depth of invasion reported
in the literature vary, ranging from 1.5 to 10 mm (21).

Although the impact of Depth of Invasion (DOI) on
the clinical staging of tumors, and consequently their
prognosis, has demonstrated significant results, longer-
term follow-up of prospective studies remains necessary
to furnish sufficiently robust evidence regarding its role
as a predictor of neck metastases and overall prognosis. In
exophytic tumors, tumor thickness exceeds DOI, whereas
in endophytic tumors, the converse is true; the thickness
is less than DOI. Several studies indicate that depth of
invasion (DOI) is a significant predictor of the occurrence
of cervical lymph node metastases. Additionally, some
studies identify DOI as an independent risk factor for
recurrence and survival duration.

A limiting characteristic of the depth of invasion (DOI) is
thatitis determined through pathohistological evaluation
conducted a few days after the surgical resection of the
tumor. Unfortunately, there exists no reliable method for
its assessment prior to or during surgery. It can only be
evaluated from the material obtained through incisional
biopsy; however, these results are often unreliable
and may vield conflicting outcomes. Although the DOI
cutoff values adopted by the American Joint Committee
on Cancer (AJCC) are universal for all localizations
within the maxillofacial region, various anatomical
areas may possess distinct and specific cutoff values
to enhance prognostic potential. In order to achieve a
clear identification of high-risk predictive factors that
contribute to the occurrence of neck metastases, the
presence of metastasis is essential.

Five-year survival rates vary according to tumor size,
with T1/T2 tumors classified as low-risk and T3/T4
tumors categorized as high-risk (22). The prognosis is
also influenced by the location of the primary tumor,
lymph node involvement, tumor thickness, and the status
of surgical margins. Neck lymph node metastases are
observed in approximately 40% of patients diagnosed
with oral and maxillofacial squamous cell carcinoma.
The detection of neck metastases at the time of initial
diagnosis is critical for treatment planning, prognosis,
and patient survival. This retrospective study aimed
to investigate the role of different clinicopathologic
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features of the primary tumor as predictors of nodal
neck metastases in patients with T1/T2/T3 head and neck
squamous cell carcinoma.

METHODS AND MATERIAL

This study presents a prospective and retrospective
analysis of 74 patients with histopathologically confirmed
squamous cell carcinoma (SCC). Patients underwent
surgical intervention at the Department of Maxillofacial
Surgery, Clinical Hospital Stip, during the period
from 2022 to 2024, with varying cancer localizations.
Individuals with pathohistological findings indicative of
cancer types other than squamous cell, those exhibiting
distant metastases, and those receiving palliative
radiotherapy were excluded from this analysis. Statistical
analysis of descriptive parameters was conducted via
SPSS  270. Fundamental information encompasses
gender, age, tumor location, tumor size, histopathological
characteristics of the tumor, and nodal status. The
patho-histological diagnosis was rendered following the
radical removal of the tumor by the pathologists of the
Department of Pathology, Clinical Hospital Stip. Informed
consent was obtained from all participants in this clinical
study. These data are presented in tables, respectively.

RESULTS

Of the 74 patients included in this study, 49 (66.22%) were
male and 25 (33.78 %) were female. Only one patient (1.35%)
was under 50 years of age, 8 patients (10.81%) were 50-60
years of age, 34 patients (45.95 %) were 60-70 years of age,
and 31 patients (41.89 %) were over 70 years of age. The
distribution of patients by gender and age is presented in
Table 1.

Table 1. Demographic data results

up to 50 years
male female OF age 1(1.35%)
0-60age | g1081%)
60-70 age §4 (45.95
49(6.22%) | 25(33.78 %) %)
over 70 years | 31(41.89
of age %)
Total
gFmber 74
patients
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In Table 2, we present the results of the evaluation of
cancer localization by group. Accordingto the localization
in 17 patients (22.97%), the carcinoma is situated on the
skin of the face; in 6 patients (8.11%), the localization is on
the skin of the neck; in 6 patients (8.11%), the carcinoma is
found on the nose; in 21 patients (28.37%), the localization
is on the lower lip; in 3 patients (4.06%), it is located in
the parotid gland; in 4 patients (5.41%), the carcinoma
is found on the auricle; and in 17 patients (22.97%), it is
localized in the oral cavity (buccal mucosa and tongue).
Most of the tumors are localized on the lower lip and oral
mucosa.

Table 2. Cancer localization by group

facial skin cancer - 17 patients (22.97

%

})ower lip cancer - 21 patients (28.37

%

000000000000

There are 52 (70.27 %) patients with NO stage, 16 (21.62
%) patients with NI and 6 (8.11%)

patients with NIL

Table 4. Depth of invasion the tumor

It reaches the lamina propria- 8

patients (10.81%) NO
<2mm

Dermal layer of skin- 16 patients

(21.62 %) NO
>3mm

Subcutaneous fat - 11 patients (14.87

%) NI(1)
>4mm

Muscle layers - 32 patients (43.25 %) NI (14)
>5mm NII (4)
Surrounding glandular tissue - 3 NI (1)
patients (4.05%) NII (1)
Cartilage- 4 patients (5.40%) NI (1)

arotid gland cancer - 3 patients
4.06 %)

Cancer localization by

group neck skin cancer - 6 patients (8.11 %)

nose cancer - 6 patients (8.11 %)

ear auricle cancer - 4 patients (5.41 %)

oral cavity cancer - 17 patients
(22.97 %)

In table 3, we present number of patients according to
tumor size and clinical nodal status. According to tumor
size, in 2 patients (2.70%), the diameter measures up to 1
cm; in 44 patients (59.46 %), it ranges from 1 to 3 cm; and
in 28 patients (37.84%), the tumor exceeds 3 cm.

Table 3. Number of patients categorized by tumor size and
clinical nodal status

tolcm 2(270%)

1-3cm 44 (59.46 %)

up to 3 cm 28 (37.84% )

total patients 74

Clinical neck nodal status Number of patients
NO 52(70.2 %)

NI 16 (21.62 %)

NII 6(8.11 %)

total patients 74
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The depth of tumor invasion and its relation with nodal
status are depicted in Table 4.

In terms of the depth of invasion, 8 patients (10.81%)
exhibited tumors that reached the lamina propria,
16 patients (21.62%) had tumors penetrating into the
dermal layer of the skin, 11 patients (14.87%) showed
penetration into the subcutaneous fat tissue, 32 patients
(43.25%) demonstrated involvement of the muscle layers,
3 patients (4.05%) had involvement of the surrounding
glandular tissue, and 4 patients (5.40%) exhibited tumors
that penetrated into the cartilage. In eight patients in
whom the tumor reached the lamina propria, no neck
metastases were identified (NO). In 16 patients with
tumor penetration into the dermal layer (>3mm), neck
metastases were likewise not diagnosed. In 11 patients
with penetration into subcutaneous fat tissue (>4mm),
only one exhibited enlarged lymph nodes at the NI level. In
32 patients with infiltration of the muscle layers (>5mm),
fourteen presented with NI level involvement, and four
had neck metastases at the NII level. In 3 patients with
malignant neoplasms of the parotid gland, one presented
with involvement at the NI level, while another exhibited
metastatic lymph nodes at the NII level. Ultimately, among
4 patients diagnosed with squamous cell carcinoma of
the auricle, only one demonstrated metastases at the
NI level. Radical excision of the lesion was conducted in
all patients. In 22 patients with a radiographic diagnosis
of node-positive neck, selective neck dissection was
undertaken. Histopathological findings corroborated the
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presence of metastatic changes in the lymph nodes.

Table 5. The degree of tumor differentiation and nodal
status

Well-differentiated carcinoma
(G1)- 42 patients (56.76%) NO

Moderately differentiated
carcinoma (G2)- 27 patients

(36.48%) NI - 17 patients (22.97%)

Poorly differentiated carcinoma

(G3)- 5 patients (6.76%) NII- 5 patients (6.76%)

The evaluation of tumor differentiation and its
relationship to neck metastases is presented in Table
5. According to the degree of tumor differentiation, 42
patients (56.76%) were diagnosed with well-differentiated
carcinoma (G1), 27 patients (36.48%) with moderately
differentiated carcinoma (G2), and 5 patients (6.76%) with
poorly differentiated carcinoma (G3).

In a cohort of 42 patients with well-differentiated tumors,
no instances of neck metastases were observed. Among
27 patients exhibiting moderate differentiation, 17 were
diagnosed with Nodal Metastasis Level NI, while all 5
patients with poor differentiation presented with Nodal
Metastasis Level NII.

Table 6. Tumor staging and Lymphovascular / Perineural
invasion

Stage | 49 (66.22 %)
Stage II 19 (25.67 %)
Stage III 4 (5.41 %)
Stage IV 2(2.70 %)
total 74
Number of patients with

Lymphovascular /

Perineural invasion Lymphovascular / Perineural

invasion
22(29.73 %)

Lymphovascular invasion

3 (4.05%)
total 25of 74

Perineural invasion

(33.78 %)

The number of patients exhibiting lymphovascular and
perineural invasion is detailed in Table 6. According to
the histological stage of the disease, 49 patients (66.22%)
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are classified as stage I, 19 patients (25.67%) as stage II, 4
patients (5.41%) as stage III, and 2 patients (2.70%) as stage
IV. Lymphovascular invasion was identified in 22 patients
(29.73%), whereas perineural invasion was observed in 3
patients (4.05%). Among the total number of subjects, 43
exhibited an invasion depth exceeding 4mm, of which 22
demonstrated lymphovascular invasion histopatholo-
gically. An equivalent number presented with a positive
neck nodal status. Perineural invasion was detected in
only 3 subjects.

DISCUSSION

This study presents an evaluation of the clinical and
histopathological features of the tumor as factors
influencing the occurrence of metastases in the cervical
lymph nodes in cases of squamous cell carcinoma of
the head and neck. In the past, treatment planning and
prognosis were based on TNM staging, excluding the
biological characteristics of the tumor. Consequently,
histopathological features of the tumor serve as a crucial
factor for treatment planning, prognosis, and insights
into the aggressiveness of the disease.

Previous studies on squamous cell carcinoma have shown
that depth of invasion, tumor size, and stage of the disease
are important parameters in predicting the occurrence
of nodal metastases. Depth of invasion is considered an
objective parameter and has been evaluated by several
investigators for HNSCC (23).

In our study, among the 74 patients examined, only 5
exhibited poorly differentiated squamous cell carcinoma,
while 27 presented with moderately differentiated
squamous cell carcinoma and 42 patients were diagnosed
with well-differentiated carcinoma. It is noteworthy that
only 22 patients were found to have metastases in the
cervical lymph nodes, and none of these patients belonged
to the group with well-differentiated carcinoma.

Among our patients with a depth of invasion of up to
4 mm (totaling 24), no metastases were detected in the
cervical lymph nodes; however, in those with a depth of
tumor invasion exceeding 5 mm (totaling 43), cervical
nodal metastases were identified in 15 patients at the NI
level and in 4 at the NII level.

In patients with malignant neoplasms of the parotid
salivary gland, out of a total of three, two exhibited neck
metastases, one at the NI level and the other at the NII
level. Among four patients diagnosed with squamous cell
carcinoma of the auricle featuring cartilage invasion,
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only one presented with neck metastases at the NI level.

In order to compare our results with similar findings,
we conducted a thorough review of the literature and
discovered aretrospective study by Rikardsen et al., which
examined 133 patients with squamous cell carcinoma
(SCC); of these, 42% were classified as well-differentiated,
while 8% were deemed poorly differentiated (24).

In a study by Akhter et al., (25) of 50 patients with oral
squamous cell carcinoma, 18% of well-differentiated
patients had nodal metastases, 26% of moderately
differentiated patients, and all poorly differentiated
patients had cervical lymph node metastases.

In a study by Kurokawa et al.,(26) of 50 patients with SCC,
3.1% of well-differentiated patients had nodal metastases,
and 33.3% of moderately differentiated patients had
cervical metastases.

Some studies have compared tumor thickness and DOI
(27, 28, 29). In the study by Dirven et al. (27), it was found
that only 5.7% of patients had a different T stage when
thickness was used instead of depth. However, the overall
survival outcome was quite similar when thickness or
depth were used as prognostic factors. Liu et al. (28) in
their study found that both factors have a significant
correlation in the occurrence of metastases in the
cervical lymph nodes, and the boundary dimensions for
the occurrence of cervical metastases were taken as 4.5
mm for depth and 8 mm for tumor thickness.

According to the results of the International Consortium
for Outcome Research, a multi-institutional study
conducted on 3149 patients showed that each increase in
DOI by 5 mm also increases the T category (T1 <5mm, T2
5-10mm, T3/T4 >10mm) (29).

CONCLUSION

The histopathological characteristics of the tumor
serve as a robust predictor of disease progression and
metastasis. In instances where the depth of invasion
(DOI) exceeds 5mm, elective neck dissection (levels I-III)
is mandated. Conversely, in cases where the DOI is less
than 5mm, stringent patient monitoring and regular
evaluations are essential. Qur study concludes that there
is a heightened incidence of metastases in the cervical
lymph nodes associated with moderately and poorly
differentiated squamous cell carcinoma (SCC), as well asin
tumors exhibiting a depth of invasion greater than 4mm.
Lymphovascular invasion demonstrates a significant
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correlation with the occurrence of metastases in the
cervical lymph nodes. Therefore, we are able to assess
the aggressiveness of the tumor, predict the prognosis,
and devise appropriate treatment strategies for the neck.
The evaluation of the histopathological features of the
tumor should be the initial step in investigating their
role as significant predictors of the occurrence of neck
metastases. The findings of this study may contribute
to the establishment of criteria for assessing the risk of
metastasis and the prognosis of patients with HNSCC .

Conflict of Interest: None declared

REFERENCES

1. RenZ,HuC HeH,LiY,LyuJ.Global and regional burdens
of oral cancer from 1990 to 2017: Results from the global
burden of disease study. Cancer Communications. 2020
Mar;40(2-3):81-92.

2. KuanEC, Clair JMallen-St, Badran KW, St. John MA. How
does depth of invasion influence the decision to do a

neck dissection in clinically NO oral cavity cancer? The
Laryngoscope. 2015 Dec 15;126 (3):547-8.

3. Ebrahimi A, Ashford BG, Clark JR. Improved survival
with elective neck dissection in thick early-stage
oral squamous cell carcinoma. Head & Neck. 2011 Jul
7;34(5):709-16.

4. Koo BS, Lim YC, Lee JS, Choi EC. Management of con-

tralateral NO neck in oral cavity squamous cell carci-
noma. Head & Neck. 2006;28(10):896-901.

5. Cerezo L, Millan I, Ramén A, G. Aragén, Otero JM. Prog-
nostic factors for survival and tumor control in cervi-
cal lymph node metastases from head and neck cancer:
A multivariate study of 492 cases. Cancer. 2010 Aug
2;69(5):1224-34.

6. Gonzalez-Moles MA, Esteban F, Rodriguez-Archilla A,
Ruiz-Avila I, Gonzalez-Moles S. Importance of tumour

thickness measurement in prognosis of tongue cancer.
Oral Oncology. 2002 Jun;38(4):394-

7. BierlLaning CM, DurazolArvizu R, Muzaffar K, Petru-
zzelli GJ. Primary tumor thickness as a risk factor for
contralateral cervical metastases in T1/T2 oral tongue
squamous cell carcinoma. The Laryngoscope. 2009 Jan
29;119(5):883-8.

8. Pindborg]J], Reichart PA, Smith C, van. Histological Typ-
ing of Cancer and Precancer of the Oral Mucosa. Spring-
er eBooks. Springer Nature; 1997

9. Magnano M, De Stefani A, Lerda W, Usai A, Ragona R,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

L

Profesional paper

)

Bussi M, et al. Prognostic Factors of Cervical Lymph
Node Metastasis in Head and Neck Squamous Cell Car-
cinoma. Tumori Journal. 1997 Nov;83(6):922-6.

P-J Jakobsson, C.-M. Eneroth, D. Killander, G. Moberger,
Bjorn Martensson. Histologic Classi-fication and Grad-
ing of Malignancy in Carcinoma of the Larynx. Acta ra-
diologica. 1973 Jan 1;12(1):1-8.

Woolgar JA, Scott J. Prediction of cervical lymph node

metastasis in squamous cell carcinoma of the tongue/
floor of mouth. Head & Neck. 1995 Nov;17(6):463-72.

Byers RM, El-Naggar AK, Lee YY, et al. Can we detect
or predict the presence of occult nodal metastases in
patients with squamous carcinoma of the oral tongue?
Head Neck 1998; 20: 138-144.

Morton RP, Ferguson CM, Lambie NK, et al. Tumor
thickness in early tongue cancer. Arch Otolaryngol
Head Neck Surg 1994; 120: 717-720.

Tam, S.; Amit, M.; Zafereo, M.; Bell, D.; Weber, R.S. Depth
of invasion as a predictor of nodal disease and survival
in patients with oral tongue squamous cell carcinoma.
Head Neck 2019, 41, 177-184. [CrossRef] [PubMed]

Europe PMC. Europe PMC [Internet]. Europepmc.org.
2016 [cited 2025 Oct 8]. Available from: https://euro-
pepmc.org/article/med/32769035

Zanoni DK, Patel SG, Shah JP. Changes in the 8th Edi-
tion of the American Joint Committee on Cancer (AJCC)
Staging of Head and Neck Cancer: Rationale and Impli-
cations. Current Oncology Reports. 2019 Apr 17;21(6).

Wang C, Huang H, Huang Z, Wang A, Chen X, Huang L,
et al. Tumor budding correlates with poor prognosis and
epithelial-mesenchymal transition in tongue squamous
cell carcinoma. Journal of Oral Pathology & Medicine.
2011 Apr 12;40(7):545-51.

Yamakawa N, Tadaaki Kirita, Umeda M, Souichi Yana-
moto, Ota Y, Mitsunobu Otsuru, et al. Tumor budding
and adjacent tissue at the invasive front correlate with
delayed neck metastasis in clinical earlylstage tongue

squamous cell carcinoma. Journal of Surgical Oncology.
2018 Dec 12;119 (3):370-8.

Yasuda M, Chiodo C, Lilley C, Mehrotra S, Vijayalakshmi
Ananthanarayanan, Ziegler A, et al. Relationship Be-
tween Worst Pattern of Invasion and Extranodal Exten-

sion in Oral Tongue Squamous Cell Carcinomas. Head
and neck pathology. 2023 Feb 1;17(2):460-6.

Amin MB, Greene FL, Edge SB, Compton CC, Gershen-
wald JE, Brookland RK, Meyer L, Gress DM, Byrd DR,
Winchester DP. The Eighth Edition AJCC Cancer Stag-

21.

22.

23.

24.

25.

26.

27

28.

29.

ing Manual: Continuing to build a bridge from a popula-
tion-based to a more “personalized” approach to cancer
staging. CA Cancer J Clin. 2017 Mar;67(2):93-99.

Noguchi M, Kinjyo H, Kohama G, Nakamori K. Inva-
sive front in oral squamous cell carcinoma: image
and flow cytometric analysis with clinicopathologic
correlation. Oral surgery, oral medicine, oral pathol-
ogy, oral radiology, and endodontics [Internet]. 2002
Jun;93(6):682-7. Available from: https://pubmed.ncbi.
nlm.nih.gov/12142875/

Rajapakshe RMAR, Pallegama RW, Jayasooriya PR, Siri-
wardena BSMS, Attygalla AM, Hewapathirana S, et al. A
retrospective analysis to determine factors contribut-
ing to the survival of patients with oral squamous cell
carcinoma. Cancer Epidemiology. 2015 Jun;39(3):360-6.

Tai SK, Li WY, Yang MH, Chu PY, Wang YF. Perineural
Invasion in T1 Oral Squamous Cell Carcinoma Indi-
cates the Need for Aggressive Elective Neck Dissec-
tion. American Journal of Surgical Pathology. 2013
Aug;37(8):1164-72.

Rikardsen OG, Bjerkli IH, Uhlin-Hansen L, Hadler-Olsen
E, Steigen SE. Clinicopathological chara-cteristics of
oral squamous cell carcinoma in Northern Norway: a
retrospective study. BMC Oral Health. 2014 Aug 18;14(1).

Akhter M, Rahman Q, Hossain S, Molla M. A study on
histological grading of oral squamous cell carcinoma

and its co-relationship with regional metastasis. Jour-
nal of Oral and Maxillofacial Pathology. 2011;15(2):168.

Kurokawa H, Yamashita Y, Takeda S, Zhang M, Fukuy-
ama H, Takahashi T. Risk factors for late cervical lymph

node metastases in patients with stage [ or Il carcinoma
of the tongue. Head & Neck. 2002 Jul 23;24(8).731-6.

Dirven R, Ebrahimi A, Moeckelmann N, Palme CE, Gupta
R, Clark J. Tumor thickness versus depth of invasion -
Analysis of the 8th edition American Joint Committee
on Cancer Staging for oral cancer. Oral Oncology. 2017
Nov;74(74):30-3.

Liu Y, Zhang N, Wen Y, Wen J. Head and neck cancer:
pathogenesis and targeted therapy. MedComm. 2024
Aug 21;5(9).

Salama AM, Valero C, Katabi N, Khimraj A, Yuan A, Zano-
ni DK, et al. Depth of invasion versus tumour thickness
in early oral tongue squamous cell carcinoma: which

measurement is the most practical and predictive of
outcome? Histopathology. 2020 Dec 14;79(3):325-37.

391 | Medical Journal - MEDICUS

AN



L Profesional paper J

PILOT EVALUATION OF THE PEDIATRIC SLEEP QUESTIONNAIRE
(PSQ) IN NORTH MACEDONIA: A SCREENING TOOL FOR DETECTING
OBSTRUCTIVE SLEEP APNEA IN CHILDREN

Adrijana Ugrinoska Pandeva™, Tatjana Jakovska'2, Katerina Boshkovska'? Vesna Dzambazovska'

'Public Health Institution University Clinic for Respiratory Diseases in Children Kozle, Skopje, Republic of
North Macedonia

2 Medical Faculty, Ss. Cyril and Methodius University Skopje, Republic of North Macedonia

Medicus 2025, Vol. 30 (3): 392-397
ABSTRACT

Introduction: Obstructive sleep apnea (OSA) in children is a common but underdiagnosed condition characterized
by recurrent episodes of upper airway obstruction during sleep. Timely recognition is crucial for preventing
cognitive, behavioral, and cardiovascular complications. The Pediatric Sleep Questionnaire (PSQ) is one of the
most widely used screening tools. Polysomnography (PSG) is the gold standard for the diagnosis of sleep-disordered
breathing, but the test is expensive and not available in every hospital.

Objective: To conduct a pilot evaluation of the Macedonian-adapted Pediatric Sleep Questionnaire (PSQ) and to
assess its feasibility and preliminary screening performance for detecting OSA symptoms among children in a
tertiary pediatric center.

Material and methods: A cross-sectional pilot study was performed among 80 children (aged 2-16 years) attending
the University Clinic for Respiratory Diseases in Children - Kozle, Skopje, North Macedonia, during two months
period. Parents completed a translated and linguistically adapted Macedonian version of the PSQ, which evaluates
snoring, apnea, sleepiness, and behavioral symptoms. Descriptive analyses were used to determine symptom
frequencies and domain scores; PSQ scores > 0.33 indicated a positive screen for OSA.

Results: The mean age of the participants was 7.0 + 3.3 years (range 2-15); 52.5% were male. The mean PSQ score
was 0.16, and 11.2 % (9/80) of children screened positive (PSQ > 0.33). The most frequent symptoms were mouth
breathing during sleep (39%), teeth grinding (34%), and habitual snoring (27%). Allergic rhinitis, asthma and
recurrent upper respiratory infections were the most common comorbidities. No significant association was found
between PSQ positivity and sex or any specific comorbidity (p > 0.05).

Conclusion: This pilot study demonstrates the feasibility of applying the Pediatric Sleep Questionnaire in the
Macedonian pediatric population. The adapted PSQ showed good parental acceptability and identified children
with typical OSA symptoms. These results provide a foundation for future large-scale validation and reliability
testing of the Macedonian PSQ.

Keywords: Pediatric Sleep Questionnaire; pilot validation; obstructive sleep apnea; children; screening; North
Macedonia.
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INTRODUCTION

Obstructive sleep apnea (OSA) in children is characterized
by recurrent episodes of upper airway obstruction
during sleep, leading to disrupted sleep architecture and
decreased oxygen saturation. Common symptoms include
loud snoring, gasping during sleep, and daytime behavioral
problems such as inattention and hyperactivity. While the
prevalence of pediatric OSA ranges between 1% and 5%, it
is believed to be underdiagnosed, especially in primary
care settings. Left untreated, OSA may contribute to
poor school performance, behavioral issues, growth
retardation, and cardiovascular complications (1-3).

The Pediatric Sleep Questionnaire (PSQ), developed by
Chervinetal. (2000), is one of the most widely used parent-
reported screening tools for pediatric sleep-disordered
breathing. It includes domains assessing snoring and
breathing problems, daytime sleepiness, and behavioral
symptoms associated with sleep fragmentation. The PSQ
has demonstrated good reliability and sensitivity (~0.80)
inidentifying children at risk of OSA when compared with
polysomnography (PSG), the diagnostic gold standard (4,
5).

Because the Pediatric Sleep Questionnaire has not
vet been validated in Macedonian, this study aimed to
conduct a pilot evaluation of its feasibility and screening
performance in children attending a tertiary pediatric
center, in line with recommendations for pilot research
(6,7).

Although polysomnography remains the diagnostic
gold standard, its limited availability underscores the
importance of validated questionnaires such as the PSQ
for early screening.

OBJECTIVE

To conduct a pilot evaluation of the Macedonian-adapted
Pediatric Sleep Questionnaire (PSQ) and to assess its
feasibility and preliminary screening performance for
detecting OSA symptoms among children in a tertiary
pediatric center.

MATERIALS AND METHODS

This pilot validation study was conducted to evaluate the
feasibility and preliminary performance of a Macedonian-
adapted version of the Pediatric Sleep Questionnaire
(PSQ) for identifying symptoms of obstructive sleep apnea
in children. The study took place at the University Clinic
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for Respiratory Diseases in Children - Kozle, Skopje,
North Macedonia, during two months period. Children
aged 2-16 years who attended the clinic for respiratory
complaints, sleep disturbances, or routine evaluations
were consecutively invited to participate.

Questionnaire Adaptation and Data Collection

The original English version of the Pediatric Sleep
Questionnaire (PSQ) developed by Chervin et al. (4) was
translated into Macedonian by two bilingual pediatricians
and reviewed by an expert panel consisting of pediatric
pulmonologists, and a linguist to ensure cultural and
conceptual equivalence. Minor wording adjustments were
made to improve clarity and parental comprehension.
Although the questionnaire has not been formally
validated in Macedonian, this study represents its first
pilot application.

The electronic version of the questionnaire was created
and distributed using Google Forms to facilitate easy
access for parents. Participation was voluntary and
anonymous. Parents completed the survey either at
the clinic or at home, with guidance from clinic staff if
clarification was needed. The form included demographic
data (child’s age and sex), PSQ items grouped into
domains—snoring and breathing, apnea symptoms,
daytime sleepiness, and behavior—and additional
questions regarding comorbidities such as asthma,
allergic rhinitis, and obesity.

Each PSQ item was coded as Yes = 1, No = 0, or left blank
(Don't know). The PSQ total score was calculated as the
mean of positive responses across answered items; a
score > (.33 indicated a positive screen for risk of OSA.
Domain-specific averages were also computed to describe
the distribution of symptoms.

Inclusion criteria were parents of children aged 2-16
years who were evaluated at the clinic during the study
period. Exclusion criteria were incomplete questionnaire
data and children with known neurological disorders
or craniofacial abnormalities that could independently
affect breathing during sleep.

Statistical Analysis

Data were exported from Google Forms to Microsoft Excel
and analyzed using descriptive statistics. Continuous
variables were expressed as mean + standard deviation
(SD), and categorical variables as frequencies and
percentages. Differences in PSQ positivity by sex and
comorbidities were examined using the chi-square or
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Fisher’s exact test, as appropriate. A p-value < 0.05 was
considered statistically significant.

For this pilot validation stage, internal consistency
was assessed descriptively by evaluating the coherence
of domain averages (snoring, apnea, sleepiness, and
behavior). These data provide preliminary evidence of the
questionnaire’s feasibility and acceptability, serving as a
foundation for future psychometric validation.

RESULTS

A total of 80 children participated in this pilot validation
study, and all questionnaires were successfully completed,
confirming good parental comprehension and feasibility
of the adapted PSQ.

Participant Characteristics: A total of 80 children were
included, Male 42 (52.5%), Female 38 (47.5%). The mean age
was 7.04 years (SD 3.27) (median 7.0, range 2-16).

The mean PSQ score was 0.158 (median 0.12). Nine
children (11.2%) screened positive using the PSQ (score
> 0.33). No significant difference in PSQ positivity was
observed between males and females (p = 0.41). Key
findings ( Table 1)

Table 1. Demographic and clinical characteristics

Number of participants (N) 80

Age, mean (SD) 704 (3.27)
Age, median (IQR) 7.0(4.0-9.0)
Sex, Male n (%) 42 (52.5%)
Sex, Female n (%) 38 (475 %)
Mean PSQ score (overall) 0.158

PSQ positive (>=0.33), n (%) 9 (11.2%)

Out of 80 completed questionnaires, a substantial
percentage of children were reported to experience
symptoms commonly associated with OSA. Key findings
( Table 2)

The most frequently reported symptoms were mouth
breathing during sleep (38.8%), teeth grinding (35.0%),
habitual snoring (26.9%), and night sweating (35.0%).
Daytime sleepiness occurred in 15% and inattention or
hyperactivity in 21%.
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Table 2. Frequency of PSQ symptoms

Does your child breathe through

the mouth during sleep? 3 388
Does your child grind teeth

during sleep? 28 350
Does your child snore often? 21 26.9
Does snoring occur most nights? | 21 26.9
Does your child wake up

frequently at night? 17 21.2
Is your child hyperactive? 16 20.8
Does your child have attention

problems? 16 208
Does your child snore loudly? 15 19.2
Does your child have difficulty

waking in the morning? 13 16.2
]S)lggg ?your child have restless 1 156
Does your child fall asleep while

watching TV or sitting? 12 150
Does your child wake up

gasping? 8 138
Does your child have problems 8 138
organizing tasks or activities? )
Does your child look sleepy

during the day? 10 128
Does your child stop breathing

during sleep? 9 117
Have you noticed pauses in your

child’s breathing? 9 117
Does your child have noisy

breathing during sleep? 8 100
Does your child gasp or choke

during sleep? 8 100
Does your child interrupt or

bother others? 7 88
Does your child appear restless

during the day? 6 75
Does your child wet the bed at

night? 6 75
Does your child have nightmares

frequently? 3 38
Does your child complain of

morning headaches? 1 13
Does your child sleepwalk? 1 1.2
Sleepiness Avg 1 1.2

Comorbidities: Allergic rhinitis (60%) and recurrent
upper-respiratory infections/otitis media (50%) were
the most frequent comorbidities, followed by enlarged
tonsils/adenoids (42.5%) asthma and overweight/obesity
(21.2%). No significant associations were observed
between PSQ positivity and comorbidities such as allergic
rhinitis, asthma, recurrent upper-respiratory infections,
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or obesity (all p > 0.05).
Key findings ( Table 3 and Table 4)

Table 3. Prevalence of risk factors and comorbidities

/::l\llllg;*ggilecsl?"hlmtls or seasonal 60.0
Smokers? 52.5
Enfeetions s et [ 500
Tonsills and adenoids? 425
Asthma? 21.2
Overweight or obesity? 21.2
Impaired/slow growth ~2.6

Table 4. Associations between comorbidities and PSQ
positivity

Tonsills and

adenoids? 7 2 0.000
Allergic rhinitis or

seasonal allergies? |/ 4 0.005
Overweight or

obesity? 4 13 0.015
Frequent upper

respirator

infections):)titis 7 33 0.001
media?

Asthma? 4 13 0.015
Smokers? 5 37 0127

Domain analysis showed the highest average of positive
responses in the snoring domain (0.22), followed by
behavior (0.16), while sleepiness and apnea-related items
were less frequent (0.11-0.15). This pattern indicates
that snoring and behavioral symptoms are the most
prominent features in the studied population. ( Table 5)

Table 5: Mean domain scores (Snoring, Apnea, Sleepiness,
Behavior)

Snoring avg 0.220 +0.07 1
Apnea avg 0.148 +(.06 3
Sleepiness avg 0.113 +0.05 5
Behavior avg 0.157 +0.06 2
Other sleepavg | 0.119 +0.05 4

All items were answered by >90% of parents, and no
difficulties were reported with the electronic completion
process via Google Forms, supporting the feasibility and
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acceptability of the adapted PSQ.

DISCUSSION

This pilot study represents the first attempt to apply and
preliminarily evaluate a Macedonian-adapted version of
the Pediatric Sleep Questionnaire (PSQ) for screening
symptoms of obstructive sleep apnea (OSA) in children.
The results indicate that the questionnaire is feasible,
well understood by parents, and capable of identifying
children exhibiting typical sleep-disordered breathing
symptoms such as snoring, mouth breathing, and restless
sleep.

The overall prevalence of PSQ positivity in this cohort
(11.2%) aligns closely with global estimates of pediatric
OSA prevalence ranging from 6% to 12% (1-3). Comparable
rates have been reported in similar hospital-based and
community studies using the PSQ in various languages
(4,5). The mean PSQ score in our sample (0.16) also
mirrors that reported in other pediatric populations
without confirmed OSA, suggesting that our cohort likely
represents a typical clinical cross-section of children
referred for respiratory or sleep-related concerns.

Symptom pattern and domain analysis

Domain analysis demonstrated the highest mean score
for snoring-related items (0.22), followed by behavior
(0.16), while apnea and sleepiness domains yvielded lower
averages (0.11-0.15). This distribution mirrors previously
published findings where snoring and mouth breathing
are consistently the most prominent symptoms detected
by the PSQ (4, 5, 8, 9). These findings reinforce the
central role of upper-airway obstruction and habitual
snoring as clinical indicators of pediatric OSA. The lower
frequencies of reported apnea and daytime sleepiness
may reflect parents’ limited ability to observe nocturnal
breathing pauses or subtle daytime manifestations
in younger children—a limitation also noted in prior
validation research.

Behavioral disturbances such as hyperactivity and
inattention were present in approximately one-fifth of
participants, supporting existing evidence that sleep
fragmentation in OSA contributes to neurobehavioral
changes often mistaken for attention-deficit/hyperactivity
disorder (ADHD)-like symptoms (9). This underscores the
clinical relevance of including behavioral items within
the PSQ domains.

Comorbidities and clinical associations
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Allergic rhinitis, asthma, and recurrent upper-respiratory
infections were common comorbidities in this study.
However, no statistically significant association was found
between these conditions and PSQ positivity. Similar
observations have been reported in previous research,
indicating that while allergic and inflammatory airway
diseases can contribute to upper-airway obstruction, they
do not independently predict OSA severity (10). These
findings suggest that the PSQ identifies symptomatic risk
independent of underlying respiratory comorbidities,
which supports its clinical usefulness as a first-line
screening tool in general pediatric practice.

Feasibility and practical implications

Akey outcome of this pilot study was the demonstration of
feasibility and acceptability of the PSQ in the Macedonian
clinical context. All parents successfully completed the
questionnaire electronically using Google Forms, and
over 90% of items were answered, indicating strong
comprehension and engagement. Digital administration
proved convenient for both parents and clinicians and
may represent an efficient model for broader community-
based screening.

Given that polysomnography (PSG) remains limited to
specialized centers in North Macedonia, the integration
of a simple, validated tool such as the PSQ into primary
care settings could substantially improve the early
recognition of children at risk for OSA. The use of
structured screening questionnaires has been shown to
enhance diagnostic pathways and reduce the number
of undetected cases, especially where resources are
constrained.

Comparison with international evidence

A meta-analysis by Parenti et al. (5) reported pooled
sensitivity and specificity values of 0.85 and 0.60 for the
PSQ in detecting pediatric OSA when compared with
PSG, confirming its robust diagnostic performance. The
consistency of symptom patterns in our study with those
in international cohorts supports the cross-cultural
applicability of the PSQ and justifies progressing toward
formal psychometric validation in Macedonian.

Limitations and future directions

This pilot study has several limitations. First, the adapted
PSQ has not been formally validated in Macedonian, and
psychometric properties such as internal consistency
(Cronbach’s [), test-retest reliability, and construct
validity were not assessed. Second, the relatively small
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sample size limits generalizability. Third, the absence of
polysomnographic confirmation precluded evaluation of
diagnostic accuracy. Nevertheless, these limitations are
inherent to pilot studies and provide the basis for a more
comprehensive validation project.

Future research should focus on (a) formal linguistic
validation of the Macedonian PSQ following international
translation guidelines, (b) assessment of internal
consistency and reliability using larger samples, and (c)
comparison with PSG results to establish sensitivity,
specificity, and predictive values.

Summary of clinical relevance

Despite these limitations, this pilot evaluation
demonstrates that the PSQ can be successfully applied
in Macedonian-speaking populations and effectively
identifies children with symptomatic features of OSA.
Its simplicity, low cost, and ease of administration make
it particularly suitable for primary care physicians and
school health programs as a first-line screening tool to
prioritize referrals for specialized evaluation.

CONCLUSION

This pilot study demonstrates that the Macedonian-
adapted Pediatric Sleep Questionnaire (PSQ) is a feasible
and parent-friendly instrument for screening obstructive
sleep apnea (OSA) symptoms in children. The PSQ was
easily administered electronically, well understood by
parents, and effectively identified key features such as
snoring, mouth breathing, and behavioral disturbances.
Although formal psychometric validation and comparison
with polysomnography are still required, these findings
provide foundational evidence supporting the PSQ’s
integration into primary and secondary pediatric care in
North Macedonia. Broader application of this tool could
enhance early recognition and timely referral of children
at risk for OSA, contributing to improved respiratory and
developmental outcomes.

Conflict of Interest: None declared
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ABSTRAKT

Hyrj: Psikoza postpartum éshté njé crregullim psikiatrik i rrallé, por i réndé, qé shfaget pas lindjes dhe shpesh con
né humbije té aftésisé pér té vlerésuar realitetin dhe sjellje té rrezikshme ndaj foshnjés. Nése mbetet e patrajtuar,
mund té rezultojé né pasoja serioze, pérfshiré rrezik pér nénén ose fémijén. Njohja dhe ndérhyrja né kohé jané
thelbésore, pasi kjo gjendje ndikon ndjeshém né shéndetin mendor té nénés dhe bart implikime té réndésishme
ligjore né lidhje me pérgjegjésiné penale. Ky studim synon té shqyrtojé statusin mjekésor dhe juridik té psikozés
postpartum, duke vlerésuar njohjen e saj si njé gjendje té vecanté psikiatrike dhe duke krahasuar qasjet klinike dhe
juridike ndérkombétare.

Materiale & Metoda: Ky studim paraget njé rishikim té literaturés mjekésore dhe juridike mbi psikozén postpartum,
duke pérfshiré udhézime klinike, jurisprudencé ndérkombétare dhe Kodin Penal té Magedonisé sé Veriut (Neni 127),
me qéllim analizimin e praktikave té vlerésimit, strategjive té menaxhimit dhe implikimeve ligjore.

Pérmbajtja Kryesore: Psikoza postpartum éshté njé urgjencé psikiatrike qé ndodh pak pas lindjes, e karakterizuar
nga pagéndrueshméria e humorit, simptoma psikotike dhe gjykim i démtuar. Etiologjia e saj éshté multifaktoriale,
duke pérfshiré predispozitén gjenetike, ndryshimet hormonale, mungesén e gjumit dhe faktorét e mundshém
imunitaré. Prevalenca globale varion nga 0.89 deri né 2.6 pér 1,000 lindje, duke nénvizuar réndésiné e identifikimit
té hershém. Vlerésimi klinik pérfshin ekzaminim psikiatrik, mjete vlerésimi (p.sh., EPDS, MDQ), analiza laboratorike
dhe neuroimazheri pér té pérjashtuar shkage organike. Menaxhimi kérkon ndérhyrje té menjéhershme, shpesh
me hospitalizim, farmakoterapi (stabilizues té humorit, antipsikotiké, litium), psikoterapi dhe, né raste té rénda,
terapi elektrokonvulsive. Né aspektin juridik, qasjet ndérkombétare ndaj infanticidit maternal ndryshojné ndjeshém.
Disa shtete, si Magedonia e Veriut, Austria dhe Gjermania, e konsiderojné gjendjen postpartum té nénés si rrethané
lehtésuese. Mbretéria e Bashkuar zbaton Infanticide Act 1938, ndérsa vende si Shtetet e Bashkuara, Franca dhe Italia
zbhatojné pérgjegjési té zakonshme penale. Kéto modele té ndryshme theksojné ndérthurjen midis psikiatrisé dhe
drejtésisé dhe nevojén pér té balancuar mbrojtjen e foshnjés me njohjen e gjendjes sé alteruar mendore té nénés.

Diskutim & Pérfundime: Psikoza postpartum ndikon réndé né gjykimin e nénés dhe kérkon ndérhyrje té menjéhershme
dhe té strukturuar. Mangésité aktuale né skrinimin klinik dhe kornizat ligjore né Magedoniné e Veriut tregojné nevojén
pér sisteme mé té mira té identifikimit té hershém dhe udhézime té standardizuara ligjore. Forcimi i bashképunimit
midis institucioneve psikiatrike dhe juridike éshté thelbésor pér té vendosur procedura mé té qarta dhe pér té
siguruar menaxhimin adekuat té rasteve té psikozés postpartum.

Fjalé kyce: Psikoza postpartum, Crregullimi bipolar, Infanticidi, Pérgjegjésia penale.
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Psikoza postpartum (pas lindjes) pérbén njé gjendje
té rrallé, por shumé serioze psikiatrike, e cila mund
té shkaktojé pasoja té rénda pér nénén, fémijén dhe
familjen. Nése nuk zbulohet dhe nuk trajtohet me kohé,
graté qé vuajné nga kjo gjendje rrezikojné té kryejné
vetévrasje ose vrasje té foshnjés. Zbulimi i hershém dhe
trajtimi adekuat jané vendimtaré pér té ulur kéto rrezige
dhe pér té shmangur ndikimet e démshme tek néna dhe
fémija. (1). Psikoza postpartum nuk éshté njé diagnozé
e vecanté né ICD-10, por ekziston si njé pércaktues. (2).
Ka mendime té ndryshme né literaturé nése kjo gjendje
duhet té konsiderohet si njé crregullim i vecanté apo njé
variant i skizofrenisé ose i ¢rregullimit bipolar. (2). Sipas
Sit dhe Murray, psikoza postpartum pérkufizohet si njé
episod i vetém ose i pérséritur i simptomave té humorit
dhe psikozés, i cili ndodh ekskluzivisht gjaté periudhés
postpartum, nga lindja deri né njé vit pas saj. (3).

Ndikimi né pérgjegjésiné penale —Psikoza postpartum
mund té shkaktojé sjellje ekstreme (p.sh. dém ndaj vetes,
vetévrasje ose dém ndaj foshnjés, infanticid). Studimi
ligior ndihmon té kuptohet nése démi qé ka shkaktuar
njé néné me psikoz postpartum duhet té konsiderohet si
rast penal, apo té trajtohet si rast i paaftésisé mendore
né momentin e veprés, pra, té pércaktohet nése gjendja
mendore mund té shihet si rrethané qé justifikon ose
lehtéson pérgjegjésiné e nénés sé diagnostikuar.

Mbrojtja e té drejtave té grave - Analiza ligjore shtron
pyetjen nése sistemi i drejtésisé éshté i ndjeshém ndaj
shéndetit mendor té nénave dhe nése graté marrin
trajtimin e duhur apo vetém ndéshkohen penalisht pér
veprén e kryer né momente té psikozés postpartum.

Parandalimi dhe politikat publike - Njohja ligjore e
kétij fenomeni mund té cojé né hartimin e ligjeve dhe
politikave qé promovojné ndérhyrje té hershme dhe masa
parandaluese, duke mbrojtur nénat, fémijét dhe familjet.

Balancimi i interesave - Ligji duhet té gjejé ekuilibrin
midis mbrojtjes sé viktimave (foshnjés, familjes) dhe
mbrojtjes sé grave qé vuajné nga njé gjendje psikiatrike
serioze.

Njohja ligjore dhe shéndetésore e psikozés postpartum
éshté e réndésishme pér zhvillimin e politikave
parandaluese dhe ndérhyrjeve té hershme. Kjo pérfshin
monitorimin e grave me histori té ¢crregullimeve afektive
(si crregullimi bipolar), té cilat kané 30-40% rrezik pér
zhvillim té PPP pas lindjes. (4).
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Neni 127 - Vrasja e fémijés nga néné gjaté lindjes

Vrasja e foshnjés gjaté lindjes paraget njé lloj té posacém
té vrasjes sé privilegjuar dhe dallohet nga veprat tjera pér
nga gjendja psikike e posacme e kryerésit.

Veprén penale e kryen e éma gjaté lindjes, ose menjéheré
pas lindjes né njé gjendje té shqetésuar, té shkaktuar
gjaté lindjes. (61).

Bazuar né nenin e mésipérm néna gé e vret fémijén e
vet gjaté lindjes ose menjéheré pas lindjes, né gjendje té
crregullimit té shkaktuar nga lindja, do té dénohet me
burg prej tre muaj deri tri vjet.

Veprimi i tentativés pér kété vepér éshté gjithashtu i
dénueshém. (5).

Lidhja me psikozén postpartum éshté:

Gjendja e nénés Psikoza postpartum éshté crregullim
i réndé mendor pas lindjes, qé shogérohet me humbje
kontakti me realitetin dhe sjellje té rrezikshme ndaj
foshnjés.

Arsyetimi ligjor: Ligji e njeh kété gjendje si faktor qé ul
pérgjegjésiné penale, duke parashikuar dénim mé té
lehté se vrasja e zakonshme.

Pérputhja me realitetin klinik: Psikoza postpartum
njihet si urgjencé psikiatrike qé ndikon drejtpérdrejt
né gjykimin e nénés, prandaj ligji e trajton ndryshe nga
rastet e tjera té vrasjes.

Praktika gjygésore: Gjykatat mbéshteten né ekspertizén
psikiatrike forensike; nése konstatohet psikoza
postpartum, zbatohet neni 127 me dénime mé té buta dhe
shpesh edhe trajtim psikiatrik.

QELLIMI I HULUMTIMIT

Ky studim synon té vlerésojé statusin ligjor dhe mjekésor
té psikozés postpartum. Konkretisht, hulumtimi ka pér
qéllim:

Té shqyrtojé nése psikoza postpartum mund té

konsiderohet si njé “gjendje e vecanté psikike” sipas
legjislacionit né fuqi.

Té shqyrtojé trajtimin e késaj céshtjeje né literaturén
mjekésore dhe juridike, duke pérfshiré analizén e

studimeve klinike dhe té praktikés gjyqgésore né vende té
tjera.

Té krahasojé praktikat dhe qasjet e vendeve té tjera
né lidhje me trajtimin ligjor dhe mjekésor té psikozés
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postpartum, pér té nxjerré mésime dhe rekomandime pér
praktikén vendore.

Pyetjet Kérkimore

Hulumtimi synon té pérgjigjet mbi aspektet mjekésore
dhe ligjore té psikozés postpartum, duke u fokusuar né
situatat e infanticidit dhe krahasimet ndérkombétare.
Pyetjet kryesore té studimit jané:

Cili éshté pérkufizimi mjekésor, simptomatologjia dhe
trajtimi.

Analiza e nenit 127 dhe masat e parashikuara pér
veprimet e mésipérme.

Vlerésimi i mundésisé qé psikoza postpartum té
konsiderohet “gjendje e vecanté psikike” pér géllime
ligjore.

Krahasimi i praktikave ndérkombétare ligjore dhe
mjekésore né rastet e psikozés postpartum dhe
infanticidit.

METODOLOGJIA

Hulumtimi éshté kryer si njé literature review (shqyrtim i
literaturés ekzistuese), duke pérdorurburime té ndryshme
pér té mbuluar aspektet mjekésore dhe ligjore té psikozés
postpartum. Shqyrtim sistematik i literaturés shkencore
dhe burimeve juridike. Analizimi i literaturés mjekésore
u bazua né literaturén mbi psikozén postpartum. Kérkimi
u krye né PubMed dhe Google Scholar, duke pérdorur
terma si “Postpartum psychosis” dhe “Postpartum
bipolar disorder”, dhe u kufizua né artikuj té publikuar
me réndési klinike pér praktikuesit psikiatriké.

Kodi Penal i Republikés sé Magedonisé sé Veriut, sidlomos
neni 127. Literaturé krahasuese ndérkombétare mbi
trajtimin ligjor dhe mjekésor té rasteve té ngjashme.

Qasja metodologjike:

Analizimi i literaturés mjekésore pér té identifikuar
pérkufizimin, vlerésimin klinik apo simptomatologjiné,
etiologjiné, epidemiologjiné, vlerésimin si dhe trajtimin
dhe menaxhimin e psikozés postpartum.

Analizimi i literaturés juridike dhe vendimeve gjyqésore
pér té shqyrtuar lidhjen me nenin 127 dhe praktikén
ligjore.

Krahasimi i praktikave ndérkombétare pér té nxjerré
mésime dhe rekomandime pér kontekstin lokal.

Kriteret e pérfshirjes
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Burime shkencore mjekésore qé trajtojné né ményré té
drejtpérdrejté psikozén postpartum, crregullimin bipolar
postpartum, ose crregullimet psikiatrike pas lindjes
me fokus né etiologji, epidemiologji, simptomatologii,
diagnozé dhe trajtim (p.sh. Sit & Murray, 2023; Robertson
et al., 2020; Bergink et al., 2016; Brockington, 2004).

Artikuj té publikuar né revista me peer review dhe
libra akademiké té njohur ndérkombétarisht né
fushén e psikiatrisé klinike (p.sh. Kaplan & Sadock’s
Comprehensive Textbook of Psychiatry, 2019).

Studime sistematike dhe meta-analiza qé ofrojné evidencé
pér rrezikun e zhvillimit té psikozés postpartum te graté
me crregullime afektive (p.sh. Wesseloo et al., 2016,
Kepinska et al., 2024).

Burime @é trajtojné qasjen ligjore ndaj psikozés
postpartum, pérfshiré Kodi Penal i Republikés sé
Magedonisé sé Veriut (p.sh. Zejneli, 2007; Kodi Penal i RMV,
neni 127), si dhe literaturé krahasuese ndérkombétare
mbi pérgjegjésiné penale dhe interpretimin juridik té
crregullimeve mendore (p.sh. Ashworth, 2019; Dubber &
Hornle, 2014; Infanticide Act 1938; Strafgesetzbuch §216).

Burime forenzike dhe psikiatriko-juridike qé analizojné
rolet e psikiatrit si ekspert ligjor dhe bashképunimin
ndérmjet psikiatrisé dhe sistemit té drejtésisé (p.sh.
Arboleda-Florez, 2006; Sarkar, 2024; Parnas & Henriksen,
2018; Gjorgjevska & Naumovska, 2022).

Publikime né gjuhén angleze ose shqipe, té botuara né
periudhén 2000-2025, pér té reflektuar zhvillimet mé té
fundit né fushén klinike dhe ligjore.

PERMBAJTJA KRYESORE
Simptomat

Né librin Kaplan & Sadock’s Comprehensive Textbook
of Psychiatry, simptomat e psikozés postpartum
pérshkruhen si njé emergjencé psikiatrike qé shpesh
shfaget brenda dy javéve pas lindjes. Kjo gjendje
karakterizohet nga njé kombinim i simptomave manike,
depresive dhe psikotike. Disa nga simptomat kryesore
pérfshijné: Deluzione dhe halucinacione: Mendime té
pasakta dhe perceptime gé nuk pérputhen me realitetin.
Labilitet i humorit: Ndryshime té shpejta dhe ekstreme
té humorit. Mania: Njé gjendje e ngritur e humorit,
shpesh e shogéruar me energji té shtuar dhe aktivitete
impulsive. Depresioni: Njé ndjenjé e thellé trishtimi dhe
humbje e interesit pér aktivitetet e pérditshme. Sjellje e
crregullt: Veprime dhe reagime qé jané té papritura dhe
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té papérshtatshme. Démtim i perceptimit té realitetit:
Véshtirési né dallimin e asaj qé éshté real dhe cfaré nuk
éshté. (6).

Etiologjia e Psikozés Postpartum

Gjetjet e literaturés tregojné se etiologjia e psikozés
postpartum (PPP) éshté multifaktoriale dhe rezulton
nga ndérveprimi i faktoréve biologjiké, gjenetikeé,
hormonalé dhe mjedisoré. Disa studime kané identifikuar
predispozitén gjenetike dhe historiné personale ose
familjare té crregullimeve bipolare si faktoré kryesoré
rreziku pér zhvillimin e PPP. Pas lindjes, rénia e
menjéhershme e hormoneve steroide - vecanérisht
estrogjenit dhe progesteronit - shkakton ndryshime
neuroendokrine qé mund té ndikojné né ekuilibrin
e neurotransmetuesve té pérfshiré né rregullimin e
humorit dhe té perceptimit. Kéto ndryshime, né prani
té predispozités gjenetike, mund té nxisin shpérthimin e
simptomave psikotike.

Njé tjetér faktor i réndésishém patogjenetik i evidentuar
né literaturé éshté privimi nga gjumi dhe prishja e
ritmeve cirkadiane né periudhén e menjéhershme pas
lindjes, té cilat mund té veprojné si nxités té episodeve
maniakale ose psikotike. Pérvec késaj, disa studime
té fundit kané sugjeruar pérfshirjen e proceseve
inflamatore dhe té ndryshimeve né sistemin imunitar, qé
ndodhin natyrshém gjaté periudhés perinatale, si pjesé e
mekanizmave té mundshém biologjiké. Megjithése jané
shqyrtuar edhe faktoré psikosocialé, si stresi ose trauma
e pérjetuar, provat pér rolin e tyre té drejtpérdrejté né
zhvillimin e PPP mbeten té pagéndrueshme.

Né pérmbledhje, etiologjia e psikozés postpartum
shihet si rezultat i njé ndérveprimi kompleks midis
predispozités gjenetike dhe ndryshimeve hormonale
pas lindjes, té pérforcuara nga faktoré si privimi nga
giumi dhe rregullimet e mundshme imune. Ky kuadér
patofiziologjik mbéshtet konceptin se PPP pérfagéson njé
crregullim neuropsikiatrik me origjiné té shumeéfishté,
ku komponentét biologjiké luajné rolin dominues né
shpérthimin e simptomave klinike. (7-11).

Epidemiologjia

Psikoza postpartum (PPP) éshté njé crregullim psikiatrik
i rrallé, por klinikisht shumé i réndésishém, gé ndodh
zakonisht brenda javéve té para pas lindjes. Sipas té
dhénave té rishikuara né ményré sistematike, prevalenca
globale e PPP varion nga 0.89 deri né 2.6 raste pér
1.000 lindje, duke e klasifikuar até si njé sémundje me
incidencé té ulét, por me pasoja potencialisht té rénda
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pér shéndetin mendor té nénés dhe siguriné e foshnijés.
Njé studim kohorté kombétar né Suedi, gé pérfshiu
mé shumé se 1.6 milion gra, raportoi se 0.15% e tyre
zhvilluan psikoze postpartum brenda tre muajve té paré
pas lindjes, duke theksuar se megjithése éshté e rrallg,
PPP mbetet njé emergjencé psikiatrike pér shkak té
shfagjes sé menjéhershme dhe rrezikut pér vetédémtim
apo démtim té foshnjés. Po ashtu, rishikime té tjera
ndérkombétare konfirmojné se PPP shfaget né 1-2 raste
pér cdo 1.000 lindje, me incidencé té ngjashme né vendet
me té ardhura té larta dhe té uléta, por me mundési mé
té uléta pér diagnozé té hershme né vendet me mungesé
té burimeve mjekésore. Kéto gjetje nénvizojné réndésiné
e monitorimit té grave né periudhén e hershme pas
lindjes dhe identifikimit té hershém té simptomave pér
parandalimin e komplikimeve serioze. (12-14).

Vlerésimi i psikozés postpartum (PPP)

Psikoza postpartum shpesh mbetet nén-diagnostikuar
dhe nén-raportuar, pér shkak se nuk -ekzistojné
procedura standarde té shqyrtimit gjaté periudhave para
dhe pas lindjes. Ndérsa fokusi kryesor zakonisht vendoset
tek shéndeti fizik i nénés dhe foshnjés, ofruesit e kujdesit
parésor duhet té pérdorin pyetésoré té specifikuar pér
té vlerésuar gjendjen emocionale dhe mirégenien e
pacientes gjaté shtatzénisé dhe periudhés postpartum.
Instrumente té shpejta dhe efektive, si EPDS (Edinburgh
Postnatal Depression Scale) dhe MDQ (Mood Disorder
Questionnaire), ndihmojné né identifikimin e shenjave té
depresionit dhe manisé tek graté me rrezik. Ky vlerésim
éshté i réndésishém pér parashikimin e rrezikut pér
sémundje psikiatrike gjaté periudhés kritike puerperale.
Pas njé historiku té ploté dhe ekzaminimi fizik, analizat
laboratorike fillestare qé pérfshijné CBC, elektrolitet,
BUN, glukozén, kreatininén, vitaminén B12, folatin,
tiaminén, kalciumin, testet e funksionit té tiroides dhe té
mélcisé, urinalizén, testin e drogés, kulturat e urinés dhe
gjakut, si dhe imazheriné e trurit (CT/MRI), ndihmojné né
pérjashtimin e shkageve organike qé mund té paragiten
me simptoma psikozash. Kéto pérfshijné crregullime
elektrolitike, hipoglicemi ose hiperglicemi, anomali té
funksionit té mélcisé, crregullime té tiroides, uremi,
abuzim me substanca, hiperkalcemi, infeksione dhe
insulte té mundshme, vecanérisht tek graté me histori té
hipertensionit té lidhur me shtatzéniné, preeklampsisé
ose eklampsisé. (15-18).

Trajtimi dhe Menaxhimi i Psikozés Postpartum

Identifikimi né kohé i psikozés postpartum éshté
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jashtézakonisht i réndésishém, pasi éshté njé emergjencé
psikiatrike me shfagje té papritur, por zakonisht té
shkurtér dhe me pérgjigje té shpejté ndaj trajtimit. Graté
né rrezik pér démtim té vetes ose té foshnjés kérkojné
hospitalizim té menjéhershém. Pasi té jené pérjashtuar
shkaget organike, trajtimi farmakologjik mund té
pérfshijé stabilizues té humorit, antipsikotiké atipiké
dhe medikamente antiepileptike, si litium, valproat
natriumi, lamotriginé, karbamazepiné, benzodiazepina,
quetiapin dhe olanzapin. Pérdorimi i litiumit profilaktik
éshté i rekomanduar tek graté me histori té crregullimit
bipolar ose psikozés postpartum, me rifillim menjéheré
pas lindjes pér té parandaluar rikthimin. Nivelet e
litiumit né gjak duhet té monitorohen dy heré né javé
gjaté dy javéve té para postpartum, dhe ushqyerja me gji
duhet té shmanget gjaté marrjes sé lithiumit pér shkak
té rrezikut pér foshnjen. Barnat si SSRI, karbamazepina,
valproati dhe benzodiazepinat me veprim té shkurtér
konsiderohen relativisht té sigurta gjaté ushqyerjes me
gji. Pérvec trajtimit farmakologjik, psikoterapia éshté
njé adjuvant i dobishém, ndérsa ECT éshté njé ndérhyrje
e sigurt dhe efektive pér episodet akute, vecanérisht
kur simptomat nuk kontrollohen me barnat psikiatrike.
Vendimet pér trajtimin medikamentoz gjaté shtatzénisé
duhet té merren pas njé diskutimi té kujdesshém mbi
pérfitimet dhe rreziget, pasi disa barna bartin rrezik pér
kegformime kongjenitale, sidomos gjaté tremujorit té
paré té shtatzénisé. (19-30).

Kodi Penal i RMV (neni 127, par.1): pérshkrimi dhe kuptimi
i “gjendjes sé vecanté psikike”. (5):

Vrasja e fémijés nga néné gjaté lindjes

(1) Néné qé e vret fémijén e vet gjaté lindjes ose menjéheré
pas lindjes, né gjendje té crregullimit té shkaktuar nga
lindja, do té dénohet me burg prej tre muaj deri tri vjet.

(2) Veprimi i tentativés pér kété vepér éshté gjithashtu i
dénueshém. (5).

Gjaté lindjes
Né terminologjiné juridike té avancuar, kjo nénkupton:

Periudhén e procesit té lindjes kur gruaja éshté fizikisht
duke sjellé fémijén né jeté.

Nuk ka dallim né ményrén e lindjes (natyrale, cezariane,
e parakohshme, etj.) - e réndésishme éshté gé veprimet té
ndodhin ndérkohé qé gruaja éshté né procesin e lindjes.

Fokusimi i ligjit éshté tek gjendja psikike dhe fizike e
menjéhershme e nénés, pra periudha kur trupi dhe
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mendja jané nén ndikimin e dhimbjes, stresit dhe
tensionit té lindjes.

Né praktiké gjyqésore, kjo periudhé pérfshin kohén nga
fillimi i kontraksioneve aktive deri né daljen e foshnjés
dhe vecanérisht momentet kur néna nuk ka mundési té
gjvkojé veprimet e saj né ményré té qarté.

Menjéheré pas lindjes

Periudha e zbatueshme zakonisht konsiderohet ditét e
para pas lindjes, shpesh deri né 2-3 javé, varésisht nga

ndikimi i lindjes né gjendjen emocionale dhe mendore té
nénés.

Kriteri kryesor nuk éshté dita e sakté, por fakti se
ndryshimet hormonale, lodhja ekstreme, stresi dhe
crregullimet psikike té lindjes jané ende té pranishme
dhe ndikojné né gjykimin dhe vetékontrollin e saj.

Né rast gjygésor, kjo periudhé pércaktohet nga ekspertiza
psikiatrike, qé vleréson gjendjen shpirtérore té nénés né
momentin e ngjarjes. (5).

Qéllimi juridik: té dallojé veprén penale té kryer né kushte
té jashtézakonshme psikike nga njé vrasje e zakonshme,
ku pérgjegjésia penale éshté mé e madhe.

Crregullim té shkaktuar nga lindja

Gjendje e pérkohshme: Nuk éshté njé ¢rregullim kronik
ose i pérhershém, por shfaget si pasojé direkte e lindjes.

Ndikim né pérgjegjésiné penale: Kjo gjendje mund té béjé
qé veprimet e nénés té jené té pamatura, té nxituara, ose
té ndikohen nga emocionet ekstreme dhe dhimbja fizike.

Pérjashtim nga vrasja e zakonshme: Ligji e sheh
kété gjendje si njé rrethané lehtésuese qé zvogélon
pérgjegjésiné penale né krahasim me njé vrasje me dashje
té ftohte.

Gjendje té njohura né praktiké juridike dhe mjekésore
Shok pas lindjes (postpartum shock).
Depresioni postnatal i réndé.

Crregullime té pérkohshme té gjykimit, ankth ekstrem
ose agresivitet i nxitur nga dhimbja dhe lodhja.

Si vértetohet
Ekspertizé psikiatrike/psikologjike/mjeko-ligjore.

Historia e lindjes (paplanifikuar, me komplikime, ose né
kushte té rénda).

Déshmitaré dhe raportime mjekésore.
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Dénimi: 3 muaj deri né 3 vjet burgim.

Minimumi 3 muaj: pér rastet kur veprimet tregojné
crregullim mé té theksuar shpirtéror ose planifikim té
pjesshém.

Maksimumi 3 vjet: pér rastet kur vrasja kryhet né kushtet
e njé crregullimi té lehté ose té moderuar shpirtéror, i
shkaktuar nga lindja.

Parésité pér vlerésim

Gjykata zakonisht merr parasysh:
Intensitetin e crregullimit shpirtéror.
Natyrén e lindjes dhe kushtet fizike.

Nése veprimi ishte i nxitur nga emocionet dhe dhimbja
momentale.

Rrethanat e jashtézakonshme (mosplanifikim, mungesé
pérvoje, mbéshtetje e pakét sociale).

Paragrafii dyté i Nenit 127: Tentativa éshté e dénueshme

Tentativa éshté pérpjekja pér té kryer njé vepér penale qé
nuk pérfundon me sukses.

Né kété rast, edhe nése néna nuk arrin té vrasé fémijén,
por ka ndérmarré veprime té drejtpérdrejta dhe té garta,
ajo mund té ndiget penalisht.

Analizé krahasuese juridike mbi vrasjen e foshnjes nga
néna menjéheré pas lindjes (infanticidi)

Né jurisprudencén penale bashkékohore, koncepti i
vrasjes sé privilegjuar pér rastet kur néna privon nga
jeta foshnjén e vet gjaté ose menjéheré pas lindjes
pérfagéson njé piké takimi midis sé drejtés penale dhe
shkencave psiko-mjekésore. Ky fenomen kérkon ekuilibér
midis nevojés pér té mbrojtur jetén dhe detyrimit pér té
njohur gjendjen e vecanté psiko-fiziologjike té nénés né
periudhén perinatale. (31-32).

Modelet normative ndérkombétare
Né komparativé, dallohen tre gasje kryesore:

Modeli privilegjuar, ku ligji njeh gjendjen e nénés pas
lindjes si rrethané lehtésuese (p.sh. Magedonia, Kroacia,
Austria, Gjermania, Zvicra). (33).

Modeli special, ku ekziston njé dispozité e vecanté qé e
diferencion veprén, por e lidh me kategori si manslaughter
(Mbretéria e Bashkuar). (34).

Modeli i pérgjithshém, ku nuk ekziston dispozité e tillé
dhe vepra trajtohet si vrasje e zakonshme (SHBA, Franca,
Italia, Spanja, Polonia). (35).
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Né sistemin e sé drejtés penale magedonase, neni 127 i
Kodit Penal pércakton se néna qé, gjaté ose menjéheré
pas lindjes, nén ndikimin e crregullimeve té shkaktuara
nga lindja, e privon nga jeta fémijén e vet, dénohet me
burgim prej tre muajsh deri né tre vjet. (36). Kjo dispozité
ilustron njé ndér qasjet mé té buta né rajon, duke njohur
rrethanén e vecanté emocionale dhe fiziologjike té
momentit té lindjes.

Né té kundért, sistemet qé nuk e njohin infanticidin si
vepér té privilegjuar, si ai amerikan, francez, apo italian,
e trajtojné ngjarjen si murder ose omicidio volontario,
me dénime identike me cdo vrasje tjetér — shpesh mbi 20
vjet burgim ose burgim té pérjetshém. (37). Kéto sisteme
juridike mbéshteten mbi parimin e pérgjegjésisé sé ploté
penale dhe nuk parashikojné ulje dénimi pér shkak té
crregullimeve emocionale gé pasojné lindjen, pérvec
rasteve té provuara psikiatrikisht si paaftési mendore e
ploté ose e pjesshme. (38).

Sistemi britanik si model i vecanté

Infanticide Act 1938 i Mbretérisé sé Bashkuar pérbén njé
model té ndérmjetém, ku veprimi i nénés nuk trajtohet si
vrasje, por si infanticide — pra njé variant i manslaughter.
(39). Dispozita parashikon se nése mendja e nénés “éshté
shgetésuar nga pasojat e lindjes apo té laktacionit”,
pérgjegjésia penale reduktohet né ményré té ndjeshme.
Ky sistem pérpiget té integrojé konceptet e psikiatrisé
moderne me pérgjegjésiné penale, duke vendosur njé
ekuilibér midis ndéshkimit dhe rehabilitimit. (40).

Rastet ilustrative né praktikén gjermane

Né Gjermani, ku ekziston dispozita pér Kindestotung
né Kodin Penal (StGB §216 e vijues), vrasja e foshnjés
nga néna gjaté lindjes ose menjéheré pas saj mund té
dénohet me jo mé pak se tre vjet burg, nése vértetohet se
vepra éshté kryer nén ndikimin e procesit té lindjes. (41).
Megjithaté, praktika gjyqésore tregon se dénimet shpesh
jané té rénda, sidomos kur ekzistojné elemente té qéllimit
apo fshehjes. (42).

Njé rast emblemé éshté ai i Wenden-Mollmicke (2008), ku
u zbuluan trupat e tre foshnjave té ngrira né njé frigorifer
né shtépiné e familjes Hilschenz. Hetimet provuan se
foshnjat kishin lindur té gjalla dhe ishin vraré menjéheré
pas lindjes. (43). Ndonése ligji gjerman njeh Kindestotung
si dispozité privilegjuese, prokuroria kérkoi dénime
pér Totschlag (vrasje me dashje), pasi veprimet pasuese
— fshehja dhe ruajtja e trupave — tregonin géllim dhe
vetédije té ploté pér pasojat. Gruaja u dénua me 15 vjet
burgim, cka déshmon se zbatimi i normés privilegjuese
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nuk éshté automatik, por varet nga provat pér gjendjen
mendore dhe ményrén e veprimit. (44).

Njé rast tjetér mé i fundit, né Freital (Dresden, 2025),
pérfshinte njé grua 24-vjecare gé lindte né fshehtési dhe
mé pas asfiksoi foshnjén e saj, duke e fshehur trupin
né mbeturina organike. Ekspertiza psikiatrike nuk
konstatoi crregullim té réndé mendor, ndaj prokuroria
kérkoi 7 vjet burg pér vrasje, pa aplikim té dispozités pér
Kindest6tung. (45). Ky rast e pérforcon parimin se, né
mungesé té provave pér crregullim pas lindjes, sistemi
gjerman nuk e trajton veprén si té privilegjuar. (46).

Reflektim teorik dhe politiké penale

Né analizé teorike, rregullimi i tillé pérfagéson pérpjekjen
pér té ndértuar njé “etiké té butésisé” né té drejtén penale,

Tabela krahasuese ndérmijet sistemeve ligjore
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ku ligjvénési pranon se lindja e fémijés mund té gjenerojé
giendje té jashtézakonshme psiko-fiziologjike. (47).
Megjithaté, né sistemet ku nuk ka dispozité privilegjuese,
logjika penale mbetet strikte: vepra konsiderohet shkelje
e drejtpérdrejté e sé drejtés pér jetén, dhe rrethanat
personale té nénés i lihen diskrecionit té gjykatés si
faktor lehtésues individual. (48).

Nga ana e politikés penale, ky kontrast reflekton dilemat
midis humanizmit penal dhe rigorizmit juridik: a
duhet ligji té njohé efektet e lindjes si shkak qé ndikon
né pérgjegjésiné penale, apo duhet té ruajé baraziné
absolute té subjekteve para ligjit? Pérgjigjet ndryshojné
sipas tradités juridike, kulturés penale dhe politikave
shogérore té shtetit pér mbrojtjen e nénés dhe fémijés.
(49).

Po - neni 127 i Kodit Penal (“vrasja e

Nén ndikimin e ¢rregullimeve

aplikohet rrallé

Magedonia e Veriut fémijés gjaté lindjes”) té shkaktuara nga lindja 3 muaj - 3 viet burg
[ TR Veprim gjaté lindjes /
Kroacia Po. dlspoznedpg r “uboj djeteta za menjéheré pas saj, nén stres 6 muaj - 5 vjet burg
vrijeme poroda el
té réndé
Austria Po - Kindest6tung (§79 StGB) ggg%}%}e[;rocesit té lindjes / 6 muaj - 5 vjet burg
Gjermania Po - §216 StGB, por praktikisht Vetém nése provohet 3 vjet minimal; raste té rénda

crregullim i lidhur me lindjen | deri né 15 vjet (rasti Hilschenz)

Mbretéria e Bashkuar Po - Infanticide Act 1938

Trajtohet si manslaughter;

Disturbim i mendjes nga lindja
dénim shpesh jo-burgimor

ose laktacioni

SHBA Jo - nuk ekziston dispozité federale

Nuk ka parakusht biologjik; Dénime shumé té rénda, deri

pér infanticid trajtohet si murder né burgim té pérjetshém
Franca Jo - trajtohet si meurtre/assassinat ggﬁggjzirgﬁ?t(}l&fé‘ilgﬁfggﬁge 20 vjet - burgim i pérjetshém
Italia Jo - trajtohet si omicidio volontario Pa dispozité speciale 21 vjet - burgim i pérjetshém
Spanja Jo - homicidio/asesinato Nuk njeh “infanticide” 10 - 25 vjet burg
Néna vepron gjaté ose
Zvicra Po - neni 116 CP (“infanticide”) menjéheré pas lindjes, né Deri 3 vjet burg

crregullim té lindjes

DISKUTIMI DHE PERFUNDIMI

Raporti ndérmjet mjekésisé dhe drejtésisé éshté
thelbésore pér administrimin e drejtésisé, vecanérisht
né rastet qé pérfshijné céshtje té shéndetit mendor.
Ekspertét psikiatriké luajné njé rol kyc si déshmitaré té
pavarur, duke ofruar vlerésime objektive mbi aftésiné
mendore té individéve pér té géndruar né gjyq, pér té
kuptuar natyrén e veprés sé kryer ose pér té pércaktuar
pérgjegjésiné penale né raste té mbrojtjes pér shkak té
crregullimeve mendore. Pérmes intervistave Kklinike,
analizés sé dokumenteve dhe testeve psikologjike, ata
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formulojné opinione gé ndihmojné gjykatén té kuptojé
ndikimin e shéndetit mendor né sjelljen e té akuzuarve
ose déshmitaréve. Ky proces kérkon njé kuptim té thellé
té ligjit dhe etikés profesionale, pasi ¢do raport psikiatrik
mund té keté ndikim té drejtpérdrejté né vendimet
gjvgésore dhe né fatin e individéve té pérfshiré. (50-54).

Rezultatet e kétij shqyrtimi té literaturés tregojné se
psikoza postpartum (PPP) éshté njé crregullim i rrallé, por
jashtézakonisht i réndé mendor, i cili ndikon ndjeshém
né perceptimin dhe aftésiné e gruas pér té kuptuar dhe
kontrolluar veprimet e saj. Né literaturén ndérkombétare,
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PPP njihet si emergjencé psikiatrike qé kérkon trajtim
té  menjéhershém dhe monitorim té kujdesshém,
vecanérisht tek graté me histori té crregullimeve afektive,
si crregullimi bipolar, gé paragesin njé rrezik 30-40% pér
zhvillimin e kétij crregullimi pas lindjes. (4).

Megjithése né Magedoniné e Veriut ekziston kuadri ligjor
qé rregullon vlerésimin e pérgjegjésisé penale né rastet me
crregullime mendore, mungojné mekanizmat praktiké té
parandalimit dhe monitorimit. Aktualisht, nuk zbatohet
asnjé formé e screening-ut psikiatrik apo hormonalo-
psikologjik pér graté shtatzéna me crregullime afektive,
cka lé njé boshllék té madh né kujdesin perinatal dhe né
parandalimin e PPP-sé.

Kufizimet e studimit

Ky studim éshté i bazuar né literature review dhe analizé
krahasuese, prandaj mungesa e té dhénave statistikore
vendore dhe e rasteve gjygésore té dokumentuara kufizon
thellésiné empirike té analizés. Megjithaté, krahasimi me
praktikat ndérkombétare ka ofruar njé bazé té vlefshme
pér té identifikuar boshlléget né sistemin vendas.

Implikimet pér praktikén dhe politikat publike

Rezultatet e kétij studimi sugjerojné se nevojitet zhvillimi
i protokolleve pér identifikimin e hershém té grave me
rrezik pér PPP, si dhe pérditésimi i kuadrit ligjor pér té
reflektuar realitetin klinik té kétij crregullimi. Krijimi i
njé mekanizmi té integruar monitorimi dhe trajtimi do
té mund té parandalonte pasojat fatale si infanticidi apo
vetévrasja.

Psikoza postpartum (PPP) pérbén njé gjendje klinike
té rrallé, por jashtézakonisht té réndé, e cila ndikon
thellésisht né perceptimin, gjykimin dhe realitetin e
nénés, duke ndikuar drejtpérdrejt edhe né pérgjegjésiné
e saj penale né raste si infanticidi. Ndérlidhja ndérmjet
psikiatrisé dhe juridikut béhet thelbésore né kéto situata,
pasi sistemi gjygésor duhet té gjejé ekuilibrin midis
kuptimit mjekésor dhe drejtésisé ligjore. Né Republikén
e Magedonisé sé Veriut, neni 127 i Kodit Penal siguron
bazé ligjore pér ta trajtuar crregullimin mendor pas
lindjes si rrethané té vecanté qé ndikon né pérgjegjésiné
penale. Megjithaté, legjislacioni aktual ende mungon
né udhézime té qarta procedurale dhe forenzike pér
vlerésimin e rasteve té psikozés postpartum né praktikén
gjyqésore. Pér kété arsye, éshté e domosdoshme forcimi i
bashképunimit ndérdisiplinar dhe zhvillimi i literaturés
gé lidh psikiatriné me juridikun, né ményré gé té
sigurohet njé qasje mé humane dhe e bazuar né prova né
trajtimin e rasteve qé pérfshijné crregullime mendore
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pas lindjes. (55-60).
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PIODERMITE TEK TE PORSALINDURIT

Visar Muca, Qéndresa Kadriu Muca, Gojart Sulejmani, Ferit Muca

Spitali i Pérgjithshém”Dr.Ferid Murad”,Reparti i Pediatrisé me Neonatologji-Gostivar,Republika e Magedonisé
sé Veriut

Medicus 2025, Vol. 30 (3): 408-410
ABSTRAKT

Hyrje: Infeksionet e lekurés tek té porsalindurit pérfagésojné shkaget mé té shpeshta té morbiditetit dhe mortalitetit
té femijéve té porsalindur.Shkaktohen nga bakteriet e sidomos nga Staphylokoket. Nése nuk shérohen né kohé
mund té shkaktojné pneumoni, pleurit, endokardit, osteomielit, sepsé.

Qéllimi i punimit; ishte identifilimi i shkaktaréve mé té shpeshté té Piodermisé dhe percaktimi i ndieshmérisé
sipas antibiogramit.

Materiali dhe metoda: jané analizuar 80 fémijé té porsalindur té mjekuar né repartin e Pediatrisé tek té cilét jané
izoluar bakterie patologjike gjaté dy viteve 2022-2023 né spitalin “Dr.Ferid Murad'né Gostivar. Prej tyre 36 fémijé
té porsalindur kané gené me piodermi.

Rezultatet: Sipas té dhénave tona konkludojmé se mé prezente kané gené infeksionet e lekurés dhe até me 45%,
shkaktari mé i shpeshté ka gené Staphylokoku Aerius me 61%. Sipas antibiogramit bakteria Staphylokokus Aerius
ndieshméri mé té larté tregoi ndaj Vankomicinés 94%,mandej ndaj Makrolidéve 72% dhe Cefalosporinés me 70%.

Diskutimi dhe pérfundimi: Rezultatet tona treguan se infeksionet e lékurés jané té shpeshta te té porsalindurit.
Shkaktari mé i shpeshté ka gené bakteria Staphylococcus Aerius. Mjekimi ka gené me antibiotik sipas antibiogramit.
Shumé me réndési éshté parandalimi i kétyre infeksioneve dhe até me respektimin e rregullave té pergjithshme
higjieno sanitare. Repartet Pediatrike dhe ato té Neonatologjisé duhet té konsiderohen si salla operacioni. Personeli
duhet té keté nivel té larté té higjienés.

Fjale kyce;fémijét e porsalindur,infeksionet e lekurés

HYRJE Infeksionet e lekurés jané mé té shpeshta tek té
porsalindurit me reth 50% nga morbiditeti i pérgjithshém.
Paragiten né forma Kklinike té ndryshme,nga mé e
lehta Impetigo neonatorum (forma vesikulare), pastaj
forma bulose ose Pemfigus neonatorum deri te forma
mé e réndé Nekroliza Epidermale toxike. Mund edhe
té komplikohen si Pneumoni, Septikemi, Osteomielit

Piodermité jané sémundje ngjitése té lékures qé shfaget
te foshnja e porsalindur,shpeshheré né formé epidemie,
rreth dités sé 4-7- té. Shkaktohen nga bakteriet e sidomos
nga staphylokoket dhe mé rallé nga E.Coli, Proteus
Mirabillis, Pseudomonas Aeruginosa.
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dhe Enterit. Vesikulat apo bulat shfagen kudo né trup,
por mé tepér né regjionet ingvinale, rreth kérthizes, né
pjesén ekstensore té kofsheve, né sqetullat dhe né qafé.
Sémundjen mund ta pérhapin mamité, shérbyeset e
reparteve té fémijéve, nénat qé vuajné nga piodermité
dhe gé jané né kontakt me foshnjat né ményré direkte ose
indirekte me anén e teshave. Si burim infeksioni shérben
edhe personeli mjekésor, i cili shpeshheré né mukozén e
hundés strehon piokoké virulente. Prognoza mvaret nga
faktori konstitucional si dhe nga gjendja nutritive dhe e
pérgjithshme e té porsalindurit.

QELLIMI I PUNIMIT

Eshte qé ti paragesim shkaget mé té shpeshta té
infeksioneve té lekurés tek té porsalindurit,incidenca,si
dhe ndieshméria e tyre ndaj antibiotikéve.

MATERIALI DHE METODA E PUNES

Té ekzaminuarit jané fémijé té porsalindur(mosha prej
lindjes deri ne 28 dite) té mjekuar né repartin e Pediatrisé
gjaté dy viteve 2022-2023 né spitalin “Dr.Ferid Murad”
né Gostivar.Studimi éshté retrospektiv. Jané analizuar
80 fémijé té porsalindur tek té cilét jané izoluar bakterie
patologjike dhe njékohésishté éshte realize antibiogrami.
Prej tyre 36 fémijé té porsalindur kané gené me piodermi.

REZULTATET

Gjaté periudhes dy vjecare né repartin e Pediatrisé né
Gostivar jané mjekuar 98 fémijé té porsalindur. Te 80
fémijé jané izoluar bakterie patogjene.

Tab.1 Paragesim infeksionet mé té shpeshta né periudhen
neonatale.

Piodermi 36 45 %
Infeksione 0
respiratore 32 40 %
Enterocolite 6 75 %
Sepsis neonatorum | 6 75 %

N 80 té porsalindur 0
Giithsejt me infeksione 100 %

Infeksionet mé té shpeshta né kété periudhé kané
gené infeksionet e lekurés me 45%,mandej infeksionet
respiratore me 40%

Profesional paper I

Tab.2 Tregon llojet e bakterieve tek infeksionet e lekurés.

Staphyloc.Aureus | 22 61%
Staphyloc. 4 1
Epidermidis

Escherichia Coli 6 17
Proteus mirabilis 55
Pseudomonas 2 5.5
Aeruginosa

Giithsejt 36 100%

Né ekzaminimin bakteriologjik mé sé shpeshti éshté
izoluar stapylococcus aerius me 61%,mandej e.Coli me
17%,dhe mé ralle Proteus Mirabilis dhe Pseudomonas
Aeruginosa me nga 5,5%

Tah.3 Paragesim ndieshmérin e bakteries Staphylococcus
aureus ndaj antibiotikéve (antibiogrami)

Cefalosporinét 25 70%
Makrolidet 26 72
Gentamicina 20 56
Vankomicini 34 94
Penicillini 1 2,8
Ampicilina 1 2,8
Orbenini 12 33%

Sipas antibiogramit bakteria Staphylococcus aerius
ndieshméri mé té madhe tregoi ndaj Vankomicinés
94%,mandej ndaj Makrolideve 72% dhe Cefalosporinés
me 70%.Ndjeshméri mé té vogél (rezistencé) tregoi ndaj
Penicilinit dhe Ampicilinit.

DISKUTIMI

Sipas té dhénave tona konkludojmé se tek té porsalindurit
mé prezente kané gené infeksionet e lékures me 45%,dhe
se mé sé shpeshti éshté izolu bakteria Staphylococcus
Aerius me 61% té rasteve.Mjekimi ka qené me antibiotiké
sipas antibiogramit dhe tretmanit lokal me eosin.
Vesikulat dhe bulat hapen dhe lyhen me tretje aseptike.
Mjekimi ka zgjate 7-10 dité.

PERFUNDIMI

Rezultatet tona treguan se infeksionet e lékurés tek
té porsalindurit jané té shpeshta dhe até me 45%
krahasuar me numrin e pérgjithshém té morbiditetit
neonatal.Rastet tona treguan se piodermité mund té
jené edhe shumé serioze,por me tretman né kohé dhe
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adekvat mund té sanohen dhe shérohen.Infeksionet
jané zakonisht nozokomiale, brenda spitalore ,qé meren
me kontakt té drejtépérdrejté me material té ndryshém
qé pérdoren te fémijét,pastaj nga higjiena jo e miré e
duarve té personelit,néna etj.U vertetu se shkaktari mé
i shpeshté ge Staphylococcus Aerius,prandaj éshté shumé
me réndési parandalimi i kétyre infeksioneve dhe ate
me respektimin e rregullave té pérgjithshme higjieno
sanitare.Repartet Pediatrike dhe ato té Neonatologjisé
duhet té konsiderohen si salla operacioni.Cdo gjé qé ka
kontakt me té porsalindurin té jeté sterile.Mamia duhet
té keté nivel té larté té higjienes.Personeli té mos vuan
nga sémundje gelbézuese té lékurés dhe izolimi i té
porsalindurve gé jané té dyshimté se kane piodermi.
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FORMAT MORFOLOGJIKE TE KOLELITIAZES DHE NDIKIMI I TYRE NE

ZHVILLIMIN E KOLECISTITIT

Agron Zuferi', Bekim Ismaili?

'Shérbimi Kirurgjikal, Spitali i Pérgjithshém Gostivar Magedonia e Veriut

2Universiteti i Tetovés

ABSTRAKT

Medicus 2025, Vol. 30 (3): 411-412

Qéllimi i kétij studimi éshté té analizojé format morfologjike té kolelitiazés dhe ndikimin e tyre né zhvillimin e
kolecistitit akut dhe kronik. Studimi éshté realizuar né shérbimin kirurgjikal té Spitalit té Pérgjithshém Gostivar.
Jané pérfshiré 120 pacienté té diagnostikuar me kolelitiazé gjaté periudhés 2022-2024. U analizuan pérbérja
kimike dhe morfologjia e guréve, si dhe lidhja e tyre me llojin e kolecistitit. Rezultatet treguan se gurét pigmentoré
dhe me sipérfaqge té ashpér lidhen mé shpesh me kolecistit akut, ndérsa gurét kolesteroliké té lémuar me forma
kronike. Studimi nénvizon réndésiné e analizés morfologjike té guréve né parashikimin e komplikimeve biliare

dhe né planifikimin e trajtimit kirurgjikal.

Fjalé kyce: kolelitiazé, kolecistit, guré biliare, morfologji, inflamacion.

HYRJE

Kolelitiaza pérbén njé ndér sémundjet mé té zakonshme
té traktit biliar, me prevalencé té larté né popullatén
adulte. Ajo rezulton nga crregullime né pérbérjen e bilés,
stazé biliare ose infeksione té traktit biliar. Ndér faktorét
kryesoré etiologjiké pérfshihen: mbingopja me kolesterol,
prania e bilirubinatit té kalciumit dhe ndryshimet né
funksionin e fshikézés biliare. Kolecistiti, si pasojé
inflamatore e obstruksionit té duktusit cistik nga gurét,
pérfagéson komplikacionin mé té shpeshté té kolelitiazés.

MATERIAL DHE METODA

Studimi éshté realizuar gjaté periudhés 2022-2024
né Shérbimin Kirurgjikal té Spitalit té Pérgjithshém
Gostivar dhe jané pérfshiré 120 pacienté té diagnostikuar
me kolelitiazé dhe kolecistit, té cilét jané trajtuar
kirurgjikisht. Analiza u krye mbi karakteristikat
morfologjike dhe pérbérjen kimike té guréve biliare.
Parametrat kryesoré té studiuar ishin: forma, ngjyra,
struktura e sipérfages dhe lidhja e tyre me llojin e
kolecistitit. Té dhénat u pérpunuan né ményré analitike
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pérmes vlerésimit pérgindor dhe korrelacionit klinik.

REZULTATE
o Ovale / té Kolecistit
Kolesteroliké | 58 lémuara kronik (60%)
Pigmentoré | 25 Té parregullta ;(l(()lllg[c(;szt(i)/:)
Té pérzier 17 Shtresuar Efé%(ﬁ(s %zlltS% )

Rezultatet tregojné se gurét me sipérfage té ashpér dhe
pigmentoré kané prirje mé té madhe pér té shkaktuar
kolecistit akut, ndérsa gurét e lémuar, kolesteroliké,
lidhen me kolecistit kronik. Vérehet njé korrelacion i
dukshém midis formés sé guréve dhe llojit té inflamacionit
té murit té fshikézés biliare.

DISKUTIM

Rezultatet e kétij studimi jané né pérputhje me té dhénat
ndérkombétare qé theksojné rolin e morfologjisé sé
guréve né patogjenezén e kolecistitit. Gurét pigmentoré,
té cilét shpesh kané pérbérje té bilirubinatit té kalciumit
dhe sipérfage té ashpér, shkaktojné obstruksion té
duktusit cistik dhe inflamacion akut. Né té kundért, gurét
kolesteroliké me strukturé té lémuar dhe homogjene jané
té lidhur me forma kronike té kolecistitit. Kéto gjetje
konfirmojné nevojén pér klasifikim morfologjik gjaté
trajtimit kirurgjikal, pasi forma dhe pérbérja e gurit
mund té ndihmojné né parashikimin e rrjedhés klinike.

PERFUNDIME

Forma morfologjike e guréve biliare ndikon drejtpérdrejt
né zhvillimin e kolecistitit akut dhe kronik.

Gurét pigmentoré dhe me sipérfage té ashpér lidhen mé
shpesh me kolecistit akut.

Gurét kolesteroliké té 1émuar lidhen me kolecistit kronik.

Analiza morfologjike mund té ndihmojé né parashikimin e
komplikimeve dhe né zgjedhjen e strategjisé kirurgjikale.
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PERDORIMI I PLAZMES SE PASUR ME TROMBOCITE (PRP) NE
LEZIONET MUSKULOSKELETALE

Albana Ahmeti

Medicus 2025, Vol. 30 (3): 413-417
ABSTRAKTI

Léndimet e sistemit muskuloskeletal jané njé shqgetésim i zakonshém né sport, duke prekur atletét né té gjitha
nivelet dhe duke rezultuar né pérkegésim té performancés dhe rehabilitim té zgjatur. Kéto 1éndime pérfshijné
tendinat, ligamentet, muskujt, kércin dhe inde té cilat kané aftési té kufizuara shéruese. Trajtimet tradicionale,
duke pérfshiré pushimin, terapiné fizike, medikamentet anti-inflamatore dhe kirurgjiné, nuk tregojné gjithmoné
rezultate optimale, vecanérisht pér léndimet me shérim té ngadalté ose dhimbje té pérséritura.

Pérparimet e fundit né mjekésiné rigjeneruese, vecanérisht injeksionet e plazmés sé pasur me trombocite (PRP),
jané shfaqur si njé alternative premtuese pér pérmirésimin e riparimit dhe rigjenerimit té indeve.

Ky rishikim pérmbledh pérparimet né trajtimin me PRP pér sémundjet e lidhura me léndimet sportive dhe ¢éshtjet
pérkatése.

Fjalé kyce; Plazma e pasur me trombocite (PRP), Sistemi muskuloskeletal, Mjekésia rigjeneruese, Mjekésia sportive,
Qelizat staminale.

HYRJE dhe kirurgji. Ndérsa kéto gasje jané treguar té jené
efektive pér disa pacienté si né afat té shkurtér ashtu edhe
né até afatgjaté, ato mund té shogérohen me pérmisim
té limituar té simptomave, efekte negative dhe reduktim
té aktiviteteve té jetés sé pérditshme. Disa ndérlikime té
mundshme pérfshijné démtimin e organeve té shkaktuar
nga barnat anti-inflamatore josteroide, pérfitimet e
kufizuara dhe pérdorimet afatgjaté té injeksioneve
kortikosteroide si dhe gjakderdhjen dhe ridémtimin e
shkaktuar nga operacionet kirurgjike. Qasjet mé efektive

Sistemi muskuloskeletal (MSK) éshté njé njési dinamike
dhe shuméfunksionale e trupit té njeriut qé pérbéhet
nga eshtrat, ligamente, indi lidhés dhe tendinat, té
cilat funksionojné pér té mbéshtetur trupin dhe pér
té ndihmuar né lévizjen fizike. Si té tilla, démtimet
né sistemin muskuloskeletal, duke pérfshiré grisjet
muskulare, fasciitin plantar, ndrydhjet e kycit té kémbeés,
tendinopatiné e Akilit dhe démtimet e gjurit mund té

shogérohen me ndikime signifikante né aktivitetet e ° i+ fizike dhe traiti oloiike fané .
pérditshme té njé individi. Démtimet e muskujve jané t& > terapia lizike dhe trajtimet psikologjike jane provuar (e

zakonshme né sporte dhe ¢ojné né paaftési me kalimin e jené el?gktiyei n,é Ofrimifl e_l?h,téfimit :clfa.t.gjaté te dh.irpb]:fes
kohés. dhe pérmirésimeve né cilésiné e pérgjithshme té jetés,
por mund té kérkojné angazhim mé té gjaté kohor [1].
Standardet aktuale té trajtimit pér démtimet e sistemit
muskuloskeletal pérfshijné pérdorimin e agjentéve
farmaceutiké, injeksioneve kortikosteroide, suplementet

Injeksionet kortikosteroide aktualisht pérdoren pér té
trajtuar lezione té shumta né sistemin muskuloskeletal.
Bazuar né hulumtimet aktuale, injeksionet steroide
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mbeten efikase vetém pér njé mesatare prej tre muajsh
dhe kané efekte anésore té réndésishme né organizém [2].

Hulumtimet shkencore mbi agjentét farmaceutiké si
aspirin, acetaminofen, oksikodon dhe substanca té tjera
gé modifikojné dhimbjen kané njé réndeési signifikante.
Pér shembull, barnat anti-inflamatore josteroide rrisin
incidencén e toksicitetit renal dhe hepatik, gjakderdhjeve
gastrointestinale dhe problemeve kardiovaskulare,
ndérsa medikamentet opioide cojné né rritjen e
incidencés sé konstipacionit, ¢rregullimeve té varésisé
mendore, tolerancés, depresionit respirator dhe vdekjes
(3, 4].

Kéto efekte anésore kufizojné pérdorimin e kétyre barnave
né praktikat klinike dhe késhtu paragesin njé kufizim
pér popullatén e pacientéve gé mund té trajtohen, duke
hapur njé mundési pér terapi alternative qé modifikojné
dhimbjen.

Opsionet e trajtimit gé po hulumtohen pérfshijné
plazmén e pasur me trombocite (PRP). Surgjerohet qé ky
trajtim pérmiréson cilésiné e jetesés sé njé individi, ruan
efikasitetin afatgjaté dhe shogérohet me mé pak efekte
anésore né krahasim me trajtimet standarde té kujdesit
né léndimet e shumta té sistemit muskuloskeletal si
fasciiti plantar, tendinopatia e Akilit, démtimet akute
té muskujve, léndimet e gjurit dhe ligamenteve si dhe
nekroza avaskulare e femurit [5].

Plazma e pasur me trombocite (PRP)

Plazma e pasur me trombocite (PRP) éshté njé koncentrat
trombocitesh, i nxjerré nga gjaku i pacientit, i cili
aktivizohet pér té liruar faktoré rritjeje dhe citokina.
Ky produkt ka treguar potencial pér té reduktuar
proceset inflamatore dhe pér té pérmirésuar sintezén
e proteinave né indet e démtuara duke ndihmuar né
rigienerim. Efektiviteti i supozuar i PRP-sé rrjedh nga
faktorét e tij té rritjes, sic jané faktori i rritjes i derivuar
nga trombocitet, faktori transformues beta, dhe faktorét
e rritjes té ngjashém me insulinén, si dhe aftésia pér té
rritur furnizimin me gjak né zonén e prekur [6]. PRP ofron
njé gasje minimale invasive pér té rikthyer funksionin e
kyceve, lévizshmériné dhe pér té rivendosur mekanizmat
homeostatiké té trupit, duke stimuluar sintezén e
kolagjenit tip II dhe vaskularizimin, duke restauruar
acidin hialuronik dhe duke reduktuar inflamacionin.
PRP gjithashtu ofron njé ményré minimale invazive pér
trajtimin e démtimeve, duke zvogéluar efektet anésore té
mundshme @é trajtimet invazive aktuale mund té kené
pér pacientét [7].
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Ekziston nevoja né menaxhimin e démtimeve
muskuloskeletale pér té identifikuar opsione trajtimi gé
jo vetém jané efektive, por gjithashtu lidhen me efekte
anésore mé té vogla dhe rikuperim mé té shpejté né
aktivitetet e pérditshme dhe rikthimin né aktivitet
fizik. Aktualisht, terapité farmakologjike té pérdorura
pér trajtimin e démtimeve muskuloskeletale kané
disavantazhe dhe efekte anésore negative, duke pérfshiré
tolerancén, varésiné dhe toksicitetin [1]. Prandaj, éshté
e domosdoshme njé gasje alternative né trajtim. PRP ka
treguar pérfitime pa shkaktuar efektet anésore krahasuar
me agjentét farmaceutiké aktualé dhe éshté lidhur me
njé rikuperim mé té shpejté né aktivitetet e pérditshme
dhe rikthimin né sport [8].

Komponentet e PRP

PRP pérmban tre lloje kryesore té granuleve
sekrecionuese: granule N, té cilat pérmbajné shumé
faktoré rritjeje (GF) dhe citokina, granule té dendura [,
té cilat lirojné serotonin, polifosfate, kalcium, adenosine
trifosfat (ATP) dhe adenosin difosfat (ADP) dhe lizosoma,
té cilat pérmbajné enzima té ndryshme hidrolitike [9]. Si
pjesé e procesit té shérimit té indeve, faktorét e rritjes (GFs)
dhe citokinat luajné role té réndésishme si atraktanté pér
migrimin e gelizave, stimulues té proliferimit té gelizave
dhe mitogjené pér té nxitur shérimin e indeve [10].

Aplikimi klinik i PRP-sé né démtimet e ligamenteve,
muskujve dhe tendinave

Tendinat jané njé komponent kyc i sistemit motorik.
Démtimet akute dhe kronike té tendinave trajtohen
shpesh né mjekésiné sportive dhe praktikat ortopedike
dhe zakonisht jané pasojé e ngarkesave té tepruara dhe
té pérséritura. Pér shkak té furnizimit té dobét me gjak
dhe rigjenerimit té kufizuar, tendinat dhe ligamentet e
démtuara shérohen ngadalé dhe jo plotésisht. Procedura
e shérimit qé pérfshin proliferimin e qelizave dhe
prodhimin e matriksit extracelular éshté e ngadalshme
dhe ¢on né formimin e indit té pasur me kolagjen, i cili
ka veti mekanike té papérshtatshme dhe e bén tendinén
e shéruar té ndjeshme ndaj démtimeve té tjera [11,12].
Qelizat staminale té tendinave pérgjigien ndaj shumé
stimuluesve biomekaniké dhe biokimiké dhe mund té
diferencohen né tenocite dhe té proliferohen, duke lejuar
@é ato té luajné njé rol té réndésishém né rigjenerimin e
tendinave. Studime té méparshme kané treguar se PRP
i aktivizuar mund té stimulojé proliferimin e gelizave
staminale, prodhimin e tenociteve dhe kolagjenit té
mjaftueshém [12].
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Démtimet e muskujve jané té shpeshta, dhe rikuperimi i
funksionit éshté jo i ploté pér shkak té fibrozés. Studimet
kané treguar se faktori transformues beta brenda PRP-
sé jo vetém q@é stimulon rigjenerimin e muskujve, por
gjithashtu redukton ndjeshém fibrozén [13].

Démtimet akute té muskujve dhe injektimi i plazmés té
pasur me trombocite (PRP)

Hulumtuesit kané treguar se PRP mund té ndikojé
pozitivisht né njé séré démtimeshsicjané carjaetendinave,
démtimi i kércit dhe tendosjet e ligamenteve. Ata synuan
té studiojné efektet e PRP-sé né rikthimin né aktivitet pas
njé démtimi akut té muskujve nga sportet rekreative dhe
konkurruese tek atletét dy vjet pas démtimit. Hulumtimi
u pérgendrua né tendosjet e muskujve té kofshés,
gastroknemius dhe kuadriceps duke matur katér faktoré:
(a) koha pér t'u rikthyer né aktivitet nga data e démtimit
deri né ditén kur arrihet gama e ploté e lévizshmérisé (b)
pérmirésimi i forcés dhe aftésive funksionale pa dhimbje
apo dhimbje té ngurtésuar (c) shkalla e pérgjithshme e
dhimbjes dhe (d) norma e rikthimit té démtimeve apo
tendosjeve pas 12 dhe 24 muajsh. Hulumtuesit gjetén se
PRP pati njé ndikim signifikant né shkurtimin e kohés
pér té u rikthyer né sport [14].

Fasciiti plantar dhe injektimi i PRP

Fasciiti plantar éshté njé problem shumé i zakonshém tek
vrapuesit dhe atletét e tjeré. Studimet sugjerojné se PRP,
né kombinim me ushtrimet e zgjatjes dhe forcés éshté
mé efektiv se injeksionet e kortikosteroideve pér shkak
té tendencés sé géndrueshme pér lehtésim té dhimbjes,
pérmirésim té cilésisé sé jetés dhe ulje té rrezigeve qé
lidhen me injeksionet mé pak té pérséritura. Megjithaté,
jané té nevojshme studime té ardhshme pér té pércaktuar
efektet afatgjata, efektet anésore té injeksionit PRP
dhe krahasimin e pérdorimit té PRP-sé pa ushtrime té
shogéruara [15].

Lezionet e gjurit dhe injektimi i PRP

Lezionet kondrale kané njé shkallé té ulét té shérimit
dhe rigjenerimit té kércit fibroz krahasuar me kércin
hialin dhe pér kété arsye kéto démtime jané té véshtira
pér té u trajtuar, duke shkaktuar ulje té aktivitetit fizik
dhe degjenerim té hershém té kércit. Trajtimi aktual
pér démtimet kondrale té gjurit éshté kirurgjia, e cila lé
kércin mé té brishté, mé té dobét dhe nuk parandalon
degjenerimin. Aktualisht, PRP po shqyrtohet si njé
mundési alternative trajtimi. Atributet rigjeneruese
té PRP-sé, pérfshiré rritjen e sintezés sé kolagjenit tip
II, rregullimin biologjik té homeostazés, restaurimin e
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acidit hialuronik, uljen e inflamacioneve dhe induktimin
e kondo-gjenezés sé gelizave staminale mezenkimale té
cilat mund té nxisin procesin e shérimit té démtimeve
kondrale dhe té zvogélojné dhimbjen nga démtimet si
tendinopatia dhe osteoartriti. PRP ka potencialin té
pérmirésojé homeostazén e artikulacioneve, té zvogélojé
inflamacionin e indit sinovial dhe té rrisé cilésiné e léngut
sinovial krahasuar me kirurgjiné [16].

Démtimi akut i muskujve Hamstring dhe injektimi i
PRP

Opsionet aktuale té trajtimit qé pérdoren mé
shpesh pér démtimet akute té muskujve hamstring
pérfshijné pushimin, akullin, kompresionin dhe
ngritjen, medikamentet anti-inflamatore, programet
e rehabilitimit dhe trajtimet elektoterapeutike.
Hulumtuesit vlerésuan pérdorimin e PRP pér démtimet
akute té muskujve hamstring. Konkretisht, hulumtuesit
synuan té pércaktonin se si njé injeksion i vetém PRP, né
kombinim me njé program rehabilitimi, do té ndikonte né
rikthimin né aktivitetin sportiv té atletéve pas démtimit
té muskujve, krahasuar me programin e rehabilitimit pa
pérdorur PRP. Pacientét qé morén njé injeksion té vetém
PRP sé bashku me njé program rehabilitimi u rikuperuan
mé shpejt sesa pacientét gé ndogén vetém programin e
rehabilitimit pa pérdorur PRP [17].

Léndimi i ligamenit kolateral medial te gjurit (MCL) dhe
injektimi i PRP

Njé nga démtimet mé té zakonshme té ligamenteve té
gjurit, démtimi i ligamentit MCL, ka treguar pérfitime
nga terapia me PRP. Né njé studim, pacientét morén tri
injeksione té serisé me PRP, té pasuara nga ushtrime
pér rritjen e lévizshmérisé dhe ushtrime progresive me
ngarkesé rezistente. Rezultatet e kétij studimi sugjerojné
se pérdorimi i PRP pérmirésoi dhimbjen, ngurtésiné,
ndjeshmériné, stabilitetin e ecjes dhe ecjen me peshé pa
dhimbje. Kéto gjetje jané té réndésishme sepse tregojné
se injeksioni intra-artikular i PRP pér dhimbjet e
pakontrollueshme pas njé démtimi té ligamentit kolateral
medial té gjurit mund té pérmirésojé raportet subjektive
té funksionit deri né gjashté muaj pas trajtimit [18].

METODOLOGJIA

Artikulli pérbén njé rishikim té literaturés, i cili
mbéshtetet né hulumtime dhe informacione shkencore
nga burime té ndryshme, té cilat jané té gjitha té
pérmendura dhe té cituara né listén e referencave.
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REZULTATET

Gjaté hulumtimeve té béra éshté konstatuar se PRP
ka njé ndikim té réndésishém né zvogélimin e kohés sé
pritjes pér rikthim né aktivitetin fizik té pacientéve falé
pérbérésve si faktorét e rritjes dhe citokinat qé luajne
rol signifikant né procesin e shérimit té indeve. Né
hulumtimet e métutjeshme éshte konstatuar gjithashtu
se pérdorimi i injeksioneve té PRP té kombinuara
me programe rehabilitimi dhe ushtrime pér rritjen e
lévizshmérise dhe forcés rezulton me efikasitet mé té
madh se sa pérdorimi i programeve té rehabilimit dhe
ushtrimeve fizike si opsion terapeutik i vetém. Megjithése
rezultatet pér pérdorimin e injeksioneve té PRP duken
premtuese, hulumtime shtesé jané té nevojshme né
kuptimin e efekteve anésore té mundshme, protokolleve
optimale té trajtimit dhe rrezigeve potenciale té terapisé
me PRP.

DISKUTIMI DHE KONKULZIONI

Plazma e pasur me trombocite (PRP) éshté njé opsion
terapeutik revolucionar né mjekésiné rigjeneruese ku
me ndihmén e faktoréve natyralé té rritjes qé gjenden
né gjakun e pacientit promovohet shérimi i indeve
té démtuara. Njé avantazh kyc i injeksioneve té PRP
éshté reduktimi i nevojés pér pérdorimin e trajtimeve
tradicionale si barnat anti-inflamatore, injeksionet
kortikosteroide dhe operacionet kirurgjikale té cilat
jo gjithmoné tregojné rezultate optimale né léndimet
muskuloskeletale, madje rezultojné ne njé shkallé té
larté té efekteve anésore. Hulumtimet e shumta kané
konstatuar efikasitetin e aplikimit klinik té injeksioneve
PRP né démtimet e ligamenteve, muskujve dhe tendinave
duke pasur parasysh edhe koston e ulét dhe rreziget
minimale té kétij trajtimi.
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ABSTRACT

The iridocorneal angle is a very important structure of the eye that has several important functions for the normal
functioning of the eye. All the structures that form the iridocorneal angle are microstructures that require the
use of different devices to visualize them.

Although gonioscopy remains the gold standard for visualizing and clinically evaluating the iridocorneal angle,
anterior segment optical coherence tomography is increasingly playing an important role in the diagnosis and
treatment of diseases that occur in the iridocorneal angle.

The advantages of this method are numerous, such as fast recording without contact with the patient’s eye, the
possibility of documenting and further processing the images. Also, the use of artificial intelligence through optical
coherence tomography of the anterior segment provides the doctor with support for more accurate diagnosis and
treatment of diseases.

The disadvantage of this method is that the doctor or technician who interprets this method must possess
technological skills and good knowledge of this method, as well as the cost of the device itself, which not every
health institution can afford.

Key words: Iridocorneal angle, Optical coherence tomography, Anterior segment.

INTRODUCTION

Although gonioscopy is currently the gold standard for
clinical assessments and diagnoses of angle closure,
being also characterized by the unique advantage of
allowing a dynamic evaluation of the iridocorneal angle,
it is an observer-dependent technique and, thus, is
subject to intrinsic intra- and inter-individual variability.
Furthermore, it may be challenging and uncomfortable
for the patient, as it includes physical contact between
the gonioscopic lens and the corneal surface. To
overcome these limitations, anterior-segment optical-
coherence tomography (AS-OCT) has recently emerged
as an objective and noninvasive method to assess the

Revisté mjekésore - MEDICUS | 418

IS ISP

anterior chamber and iridocorneal-angle anatomy. [1,2,3]
Anatomy of the iridocorneal angle

The iridocorneal angle is an anatomical space located
between the peripheral part of the cornea and the
anterior part of the iris. It forms the boundary between
the anterior chamber of the eye and a structure known
as the trabecular meshwork system, which is part of
the drainage system for the aqueous humor. Major
Anatomical Structures:

Trabecular meshwork: A network of lamellar trabeculae
through which aqueous humor is filtered before entering
the canal of Schlemm. It is responsible for most of the



ARy

drainage of intraocular fluid. Canal of Schlemm: A
circular canal that receives fluid from the trabecular
meshwork and carries it to the venous system of the eye.
Obstruction in its function leads to increased intraocular
pressure.

Scleral spur: A fibrous-bony structure that serves as an
attachment point for the ciliary body and the trabecular
meshwork. It plays an important role in maintaining the
stability of the drainage apparatus.

Ciliary body: Structure responsible for the production of
aqueous humor, but also for some parts of its drainage.

Schwalbe’s line: Anatomical line that marks the end
of Descemet’s membrane and the beginning of the
trabecular meshwork. It is an important landmark
during gonioscopy.

Sampaolesi’s Line: The Sampaolesi’s line is a pigmented
line and is most often found only in the lower part of the
angle of the ventricle, in front of the Schwalbe ring in
some eyes. [4,5,6]

MATERIAL AND METHODS

For material and methods, we used various sources to
collect materials that we analyzed and processed. All of
these sources are from evidence-based medicine.

Relevant AS-OCT Parameters

1. AS-OCT Parameters Concerning the Anterior Chamber
in Its Entirety

The anterior chamber depth (ACD) is defined as the
maximum distance from the corneal endothelium to the
anterior surface of the lens, as shown in Figure 1A. In their
study, Sng and colleagues reported that the two variables
affecting ACD values the most were the lens vault (LV)
and the posterior corneal arc length (PCAL) [7]. The LV is
defined as the distance from the anterior pole of the lens
to the horizontal line connecting the two scleral spurs
(SSs), with the SS being defined as the point at which the
curvature of the inner surface of the angle wall changes
noticeably (often looking as an inward protrusion of the
sclera), as shown in Figure 1B [8]. The PCAL is defined as
the arc distance of the posterior corneal border between
scleral spurs [8]. It has been previously shown that ACD
is inversely correlated with age and hyperopic refractive
errors [10,11,12], and that decreasing ACD is often
associated with primary-angle closure (PAC) [12].

Review

Figure 1. Tomey Casia 2 AS-OCT scan (Nagovya, Japan) of a
patient with a narrow angle. (A) The white, bold vertical
line from the corneal endothelium to the anterior
surface of the lens corresponds to the anterior chamber
depth (ACD), measuring 2.218 mm in the case reported, as
shown in the bottom left table (green highlighted cell). (B)
The white, bold vertical line from the anterior surface of
the lens to the horizontal scleral-spur-to-scleral-spur line
corresponds to the lens vault (LV), measuring 0.567 mm in
the same patient.

Other AS-OCT parameters featuring the AC in its entirety
are the anterior chamber width (ACW), area (ACA),
and volume (ACV). ACW is defined as the horizontal
line corresponding to the scleral-spur-to-scleral-spur
distance, as shown in Figure 2A [11]. The ACA is defined as
the area delimited by the corneal endothelium anteriorly,
and the anterior iris/lens surface posteriorly (Figure
2B,C). The ACA shows inverse correlation to age, while it
is directly correlated to the ACD and axial length [10,11,12].
It is unclear whether the ACA has any correlation with
the central corneal thickness, as some studies reported
inverse correlation between the two parameters [12],
whereas others did not [15]. Automated algorithms
incorporated into modern AS-OCT devices calculate the
ACV based on the ACA acquired through multiple AS-OCT
scans to give a three-dimensional measurement of the
AC.
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Figure 2. Tomey Casia 2 AS-OCT scans (Nagoya, Japan).
(A) The white, bold horizontal line corresponding to
the scleral-spur-to-scleral-spur line shows the anterior
chamber width (ACW) and measures 11.322 mm in this
patient with narrow angles. (B) The green area, delimited
by the corneal endothelium anteriorly, and the anterior
surface of the iris and lens posteriorly, corresponds to the
anterior chamber area (ACA) and measures 15.35 mm? in
the same patient with narrow angles. (C) The ACA from a
patient with open angles.

2. AS-OCT Parameters Focusing on Iridocorneal Angle
Structures

Parameters of the Iridocorneal Angle

Angle Opening Distance (AOD) The distance between
the corneal endothelium and the anterior iris surface,
measured on a line perpendicular to the trabecular
meshwork at a fixed distance (commonly 500 pm (AOD500)
or 750 um (AOD750)) from the scleral spur. Clinical Use:
Quantifies how “open” the angle is.

Trabecular-Iris Space Area (TISA) The trapezoidal area
bounded anteriorly by AOD500 or AOD750, posteriorly by
a line from the scleral spur perpendicular to the inner
scleral wall, superiorly by the inner corneoscleral wall,
and inferiorly by the iris surface.

Angle Recess Area (ARA) Triangular area bordered by
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the angle recess, corneal endothelium, and anterior iris
surface.

Trabecular-Iris Angle (TIA) The angular measurement
formed at the iris recess between the inner corneoscleral
wall and iris surface.

Scleral Spur Visibility Whether the scleral spur is seen
(required as a landmark for most measurements).
Grading: Fully visible, partially visible, or not visible.

Anterior Chamber Angle Width Some devices also
measure this directly in degrees.

Comparison between AS-OCT and Gonioscopy
AS-OCT

A non-contact, high-resolution imaging technique using
low-coherence interferometry to visualize cross-sectional
anterior segment structures.

- Advantages: Non-contact - No need to touch the eye
(better for infection control and patient comfort).
Objective, reproducible images - Provides quantitative
measurements of angle structures (e.g., angle opening
distance, trabecular-iris space area). High-resolution
detail of cornea, anterior chamber, iris, and angle.
Documentation - Images can be archived and compared
over time. Useful in opaque corneas (e.g., corneal edema),
where gonioscopy visualization is limited.

-Limitations:

Cannot visualize pigmentation, fine structures
like Schlemm’s canal, or angle neovascularization.
May underestimate angle width compared to gonioscopy.
Cannot assess functional aspects like dynamic
indentation. Expensive equipment.[17]

Gonioscopy

A contact clinical examination with a goniolens and slit
lamp to inspect the angle.

-Advantages:

Direct visualization of anatomical landmarks (Schwalbe’s
line, trabecular meshwork, scleral spur, ciliarybodyband).
Allows assessment of pigmentation, neovascularization,
synechiae, angle recession, and other pathologies.
Dynamic gonioscopy - Indentation to distinguish
appositional vs. synechial closure. Inexpensive and
accessible.

-Limitations:

Subjective and operator-dependent - Requires experience
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and skill. Contact procedure - Discomfort and infection
risk. No automatic documentation unless using a
goniophotography attachment. [17,18,19]

Feature AS-OCT Gonioscopy
gggttgccg / Non- Non-contact Contact

ST Cross-sectional image, | Direct view of all
Visualization no pigmentation angle structures

.o .| Objective angle - .

Quantification measurements Subjective grading
Dynamic . Possible (indentation
Assessment Not possible gonioscopy)
ggg é?[;orneal Possible Often limited

. : Less dependent on Highly examiner-
Skill Required examiner dependent
Cost High Low

Gonioscopy remains the gold standard for qualitative
assessment of the angle. AS-OCT is an excellent
complementary tool, especially for: documenting angle
anatomy quantitatively.

DISCUSSION AND CONCLUSION

Increasing evidence supports the use of AS-OCT to
evaluate the anatomical details of the anterior chamber
with a specific focus on the iridocorneal angle. This tool
seems particularly helpful in the clinical assessment and
follow-up of patients with angle closure and other angle
anomalies.

On the one hand, AS-OCT makes it possible to acquire
detailed images of the angle anatomy, which, with
complimentary gonioscopic examination, may support
clinicians in diagnosing iridocorneal-angle alterations
and, therefore, eventually help them to determine
whether any treatment is needed. On the other hand,
AS-OCT scans may provide objective proof of the
laser- or surgical-treatment outcomes, and may allow
a more accurate follow-up with patients with angle
abnormalities.

However, the above-mentioned AS-OCT advantages are
counterbalanced by some limitations, which may explain
why this technology is still considered a promising and
helpful tool but not the gold standard.

First, AS-OCT only provides a static evaluation of the
angle anatomy, whereas gonioscopy remains the only
diagnostic procedure allowing its dynamic evaluation.

Second, technical limitations may affect, at least partially,
the current clinical usefulness of AS-OCT. With the future
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advent of more sophisticated technology, the AS-OCT
may provide more precise and detailed information about
the anterior-segment anatomy, and this will hopefully
improve the capacity of identifying iridocorneal-angle
structures and detecting related anomalies.

Finally, although an increasing number of AS-OCT
parameters may help us to better understand the anterior-
chamber anatomy and its relationship to angle-closure
disease, this may generate some confusion in evaluations
of AS-OCT scans. Furthermore, it needs to be taken into
account that at least some of the AS-OCT parameters may
not show clinical significance and may go out of fashion
in the coming years.
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“KIIMHNYKY TPELTRI BO JUJATHOCTUITMPAILETO HA PEHAJTHA
ROJTUKA M AKYTEH ATEHTALNT -ITPETTIEN] HA JIUTEPATYPA”

Banon Anemu', iBan Aprupos!, bepar [lamumu’, ®atu Eoubu', Pagomup l'eneBcku!

1J3Y Onmrra 6onxutia - KymaHoBo

Medicus 2025, Vol. 30 (3): 423-426
ABCTPAKT

BoBen: AkyTHaTa 60JTKa BO lecHaTa cTpaHa Ha ab/iloMeH ITPeTCTaByBa 3aHUAeH JANjAarHOCTUUKY MTPEJIM3BUK 3a JIeKapuTe
OJl YpPreHTeH LIeHTap, XMpy3uTe 1 yposiosute. PeHanHaTa 6051Ka M aKyTHUOT areHIUIUT 4eCTO MaHUbeCTHpaaT CIIMJHN
KJIMHWUKK CUMITTOMU Ha DOJIKA, IITO Pe3y/ITHpa CO TePareBTCKO IOIHEhe, HeMOTpeOHU painoIuraHOCTUUKU METOJTN
1 BO Ofipe[leH! Ciydau, HeroTpeOHN XUPYPIIKU UHTEPBEHIINN.

Marpujan u Metoau: Bo Hamiara cTynpija MCTpaskyBaBMe nuTepaTtypa objaBenu Bo mepuop 2000-2024, moBp3aHu
CO aKyTHHUOT aleHIWIIMT W peHajHaTa KOJIMKa, CIIpoBefeHO (POKycHpare Ha HEeKOIKy 0a3u Ha IOJaTolM KaKo
mwro ce Pub Med, Google Scholar, Medline, Scopus u PMC free article, Kou comp:KaT pasiIu4yHU CTYOWUN KOW T'H
aHaIM3UPAT HajuecTuTe KIMHUYKY, 1Ta00PATOPHUCKU U PAZVOJIOUIKY I'PEIIKU U Pa3/IMUHU aJITOPUTMU U CTPaTeruu 3a

AVjarHOCTULMpPakbhe Ha peHa/IHa KOJ/IMKa U aKyTeH alleHJVLINT.

Iuckycuja: VicrpaskyBamaTa IOKa)KyBaar JieKa Je/lyMHATa MHTepIIpeTalyja Ha KJIMHUUKUTE TOAAaTOLM 3HAUMTEeIHO
MPUIIOHECYBAAT KOH [OMjarHOCTUUKM TPELIKM IIOMery peHasjiHa KOJIMKa M aKyTHUOT aneHaunuT. ChcreMmaTcKara
MPOLIEHKA HA CUMIITOMUTE, WHTerpalujata Ha J1abopaTOPUCKUTE [apaMeTpyd M palioHa/iHaTa IIpUMeHa Ha
PAIMOIOIIKUTE METOAM 3HAUMTEJIHO I'O HaMaslyBaaT PU3MKOT 3a MorpeliHa aujarHosa. [IpekyMmepHoTo hoKycHupame
Ha JIOKajM3aliyjaTa Ha 6oIKaTa Wi Ha YpUHAPHUTE CUMITTOMU (OMCYPU]ja), Koja He e eKCKJTY3UBHA CaMO 3a YpeTepasHu
KaMetba MM JIEYKOLIMTO3aTa KoM MoyKe a Oufie TTpHCYTHA Kaj ABeTe maToioruju. Kaj paguoolKyTe rpelliky HajuecTa
e doKycupame caMo BO abJoMUHaIHaTa yiaTpacoHorpaduja Koja e co orpaHMueHa CEH3UTHMBHOCT Kaj oOe3HuTe

MMalreHdTr Wi Kaj OHKMe CO M3pa3eHa MHTeCTMHa/IHa 'aCcHa AWMCTeH31]a.

3aK/IydoK: AKyTHarta OojIKa BO HECHUOT aO[OMMHAjeH pervoH bapa CTPYKTYpUpaH U BHUMaTeleH AujarHOCTUUKU
npucrarn. Ilpumena Ha amropurmure ,Clinical red flags®, ,Stone score“ m Mantrels/Alvarado, Kako u paHara
MYITUAUCLIAIUIMHAPHA — KOHCY/ITalWja, IIpeTcTaByBaaT HajeeKTUBHM CTpaTerdyd 3a MUHUMU3Mpame Ha

JVJarHOCTUYKUTE I'peliku.

Knyunu 360poBU: AKyTeH arleHAUIIAT, PeHasTHa KOJIMKA, TUjarHOCTUUKY TPEIKU.

BOBE]] PaMOUraHOCTUUKA METOJU W BO OfipelleHd CJIydau,
HeToTpeOHM XMPYPUIKM MHTEpBeHIMH. Bo 0BoOj Tpyx ke
T'l aHa/IM3KMPaaT HajuecTUTe KITMHUYKY, Ta00PaTOPUCKH U
PaJIMOTIOIIKM IPEIIKH, KAaKO M CTPATeTMiTe 3aII0100pyBarbe
Ha paHaTa iujarHo3a. Mako natodusuonorujata Ha iBeTe
COCTOjOM e pa3nnuHa, KIMHUYKATa Ipe3eHTallija YyecTo
ce TPEKIoNyBa, 0C00EHO Kaj Mal[MeHTH CO aTUITHMYHH
cuMnToMi. JlutepaTypara u3BecTyBa JieKa [0 IPUOIIKHO

AkyTHara Oonka BO JlecHaTa CTpaHa Ha aOJoMeH
MPeTCTaByBa 3aHYaeH [MjaTHOCTMYKM TPEeJM3BUK 3a
JleKapuTe off YPreHTeH IleHTap, XUpy3uTe U YPOJIO3uTe.
PenanHata 007MKA M aKYTHUOT AameHMIAT YecTo
MaHupecTUpaaT CIMYHUA KTMHIYKA CUMITTOMH Ha O0JTKa,
IITO Pe3yITHpPa CO TepareBTCKO JIOLHEeHbe, HeMoTpeOH!
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~10% op maiueHTHTe cO IOYeTHa AMjarHo3a peHajHa
KOJTMKA pe3y/ITHpaar Jia MMaaT ajiTepHaTBHA eTHOIOTHja
(BrnyuyBajku  amenguimt).(1,2)  IlpegomepaTuBHATa
IMjarHo3a Ha aKyTeH alleHULUT HOCH PU3HK Of] HeraTHBHA
aneHjeKTOMUja — BO pa3/IMUHM Cepud CTamKkara Ha
HeraTHBHa aneHjieKToMuja (negative appendectomy rate,
NAR) Bapupa ¥ UecTo ce Haora BO OIICErOT HMPUOIIKHO
5-20%, pM IITO Kaj keHuTe U Kaj Maagu naiueHT NAR
00MYHO € TOBHUCOKA OTKOMIKY Kaj MaskuTe.(3,4,5)

MATPUJAJT U METOIN

Bo Hamiata cTyuja uctTpaKyBaBMe JIUTepaTypa 00jaBeHu
Bo nepuop 2000-2024, moBp3aHu O aKYTHUOT aleHIULIAT
¥ peHajHaTa KOJWKa, CIpoOBelieHo (hDOKycHpame Ha
HEKOJIKY 0a31 Ha mofaToIH Kako 1to ce Pub Med, Google
Scholar, Medline, Scopus u PMC free article, kou cogpkar
pas/MUHM  CTYAMH KOM TH aHAIM3MpaT HajuecTuTe
KJIMHUUKHM, TA00PAaTOPUCKU U PAJIMONIOIIKU TPENIKH U
Pa3/IMYHY JITOPUTMHU ¥ CTPATEruy 3a IUjarHOCTUIMPabe
Ha peHaJTHa KOMMKa U akyTeH aneHauiut. [lomaToruTe ce
KJIacU(UIMPaHK BO TP TUIIOBU JUjarHOCTUUKY TPEIIKH:
KJIMHUYKHM, 7Ta0OPATOPUCKU ¥ PAJIMONONKU Tpellku. Bo
KJIMHIYKWUTE TPellKd ce ondaTeHu JTOKau3alijaTa Ha
OofKaTa, OJJHECYBAbETO HA MAIUEHTOT U TPUJPYKHUTE
cumniromu. JlabopaTopucKuTe Tpemikd TH ordakaart:
XeMaTypuja, JieyKonurosa u 3roieMeH C-peakTHBeH
nporenH (CRP). PapiHo/omKuTe rpeiiku ce MoBp3aHH CO
yaTpacoHorpacdujaTa, HATUBEH PTT Ha YpMHAPEeH TPaKT,
KoMmmjyrepckara Tomorpaduja (CT) Ge3 KoHTpacT u
KoMrjyTepckara Tomorpacuja (CT) co KoHTpacr.

JUCKYCHJA

UcTpakyBamara  MOKakyBaaT  [JeKa  JelyMHaTa
MHTepIIpeTanyja Ha KIMHAYKUTE MOJATOLM 3HAUYMTE/THO
HPUIOHECYBAAT KOH [MjarHOCTMYKM TPENIKH IOMery
peHasiHa KO/IMKA U aKyTHHOT ameHauuut. CucteMaTcKaTa
NpOlleHKA HAa  CUMITOMUTE, WHTerpanyjata Ha
71abopaTOPMCKUTE MApaMeTPH U paljioHa/IHATa IIpUMeHa
Ha PaJMOIONIKKTE METO 3HAUMTEJHO IO HaMaayBaaT
PU3HKOT 3a IOrpeliHa paujardHosa. Yecra KIMHAYKA
rpeliKa e IpeKyMepHOTo (DOKyCUparbe Ha IoKaM3alijaTa
Ha OonmkaTa, VIMajku mpeBuj [ieKa peTPOLEKaTHHOT
ANeHIUIUT YecTo IpeJu3BUKyBa 00NKa BO JyMOaiHaTa
peryja u iecHaTa cTpaHa Ha abJJoMeHOT, IITO Ce [OrPeIlHo
MHTEpIPeTHpa KaKko JleCHa peHaiHa Koiuka. McTo Taxa,
KaMeH Ha JMCTa/THUOT Jiefia Ha YpeTepoT Mpeu3BUKyBaaT
0o7IKa BO JlecHaTa WIMjauyHa jaMa, LITO YeCTO MOrpPeIHo
IMjarHOCTUIMpa Kako ameHauiuT.(6,7) Kaj KInHUUKKUTE
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TpellKd MOKe Jla ce CIIOHMe U OJJHECYBaweTo Ha
TMAaIMeHTOT KOj UCTO € BajkeH, MapameTap, MaljieHTUTe
co OyOpe)kHa KOMMKA ce YecTo Ce BO3HEMHUPEHH,
UPUTHPAHM, ja MeHYBaaT TejlecHaTa MO3MIMja U MMaaT
TeHJIeHI[Uja aKTUBHO 7a ce IBUKAT BO 00U/ /1 ja HamanaT
0onKaTa; HAIPOTKB, MAI[MEHTUTE CO ANEeHIUIIUT 0OUYHO
TNPeTIOUNTaaT WMOOMITHOCT TIOpajd HEePUTOHU3MOT.
Cenak, oBa MpaBWIO He e afCONYTHO - Kaj MaljueHTd
TPeTHpaHu CO aHAJTeTUIIM, Kaj Jelfa, Kaj mocTapy Juia
WIM Kaj MalMeHTH co MMoHedpo3a KIMHMYKATA CIIMKa
MOKe fla Oupe atummuHa. Kaj KIMHWYKUTE TPENIKH
Tpeba fla ce CIHOMHAT ¥ YpPUHApPHUTE CHUMITTOMU WM
JMCYpHUja, Koja He e eKCKIy3WMBHA CaMo 3a ypeTepayHu
KaMema—TIeJIBUYHUOT afeHIUIUT MOKe Jla TO UPUTHpPa
JUCTATHUOT VpeTep U Jia mpegus3BuKa mgucypuja.(8,9,10)
Bo mabopaToprcKuTe TpellKM 3HauajHa e TOorpeliHaTa
MHTepIpeTalyja Ha xemaTypujata. [Ipubmukao 85% of
MalMeHTUTe CO PeHaHa KOJMKa MMaaT MHKPOCKOICKa
XeMaTypuja, Ho Bo oKony 15% o ciyuauTe o yponuTHjasa
HeMaT xemarypuja. [leIBUMHMOT aneHJUIMT MOXKe fa
Tpe3BHKa CeKYH/apHa XeMaTypuja mopaju pedrekcHa
WpuTalidja Ha ypeTepoT. MHOry Mamu Kamema MoOxke
Ja He TIpelU3BUKAAT XeMaTypuja, WITO JONOJTHUTETHO
ja oTexxHyBa pumjarHoctukara.(8,9,10) JleykoiuTo3aTa
MOKe Jia Ouje NPUCYTHA Kaj JIBeTe MaTolOTHju, HO
nokaueHo CRP moke jia momMorte Bo fucepeHijanHaTa
IMjarHo3a; cenakK, BO PaHUTe CTaJjUyMU HA areHUINT,
CRP moxe ma oOume Bo HopMmaneHu BpemHocTi.(11) Kaj
PaJMONONIKUTE TPEIIKU HajuecTa e (hOKyCHparme caMo
BO a0joMHHANHATa yiATpacoHorpaduja. YITpa3BYKOT e
CO OrpaHUyYeHa CeH3UTUBHOCT Kaj /ie0e/n MaIjueHTH Wi
Kaj OHME €O U3pa3eHa MHTEeCTUHA/IHA TacHA [JUCTeH3Hja.
CraHpiapaiHaTa HaTUBEH peHTreHorpacduja Ha ypUHApeH
TPAKT e KOpMCHa BO MpOIleHKaTa Ha YPUHAPHHU KaMmekba,
HO ypaTHHUTe KaMetba ce pafiioTpaHCIapeHTHU U YeCTO He
ce BUJI/IBY Ha 00MYHa peHTreHorpaduja. dnedomurute u
aneHIMKOMUTHTE MOKe TIOTPElIHO Jla ce MHTepIpeTHpaar
Kako  ypUMHapHM  KOHKpeMeHTH.  KommjyTepckara
ToMorpacuja 6e3 KOHTPACT MPETCTaBYBA OJTAYEH METO
3a OTKPMBAIbe KaMeba, HO e PelaTUBHO Hee(hHKacHa BO
panuTe Bocranurensu asuHaaneHguut. CT cokoHTpacTt
¥IMa CyTepHOpHa IMjarHOCTMYKA BPEHOCT 32 arleH/[UI|T,
HO KamemaTa <3 mm YecTo He ce JieTeKTUpaaT Mpu
Huckopo3Hu poTokomu. CT co KoHTpacT ocTaHyBa ,3/1aTeH
cTaHjap[” 3a [AMjarHo3a Ha aKyTeH ameHauiut.(12,13,14)
CoBpeMeHaTa K/IMHMYKA MpaKca IPOMOBMpa YIOTpeba
Ha aJIrOPUTMHU 3a PaHo Tpero3HaBame, Kako ,clinical red
flags“ 3a ameHaMIMT 1 ,,Stone score* 3a yponuTHja3a, Kako
1 yrnorpeba Ha KiuHMukuTe ckami Mantrels/Alvarado.
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,Clinical red flags“ 3a akyTeH aneHAULIUT ce: MUTpaldja
Ha 0oJIKaTa oI epUYMOM/IMKATHUOT PETHOH KOH JIeCHUOT
ToneH KBajpaHT, mo3uTuBeH McBurney’s sign, Oomnka
IITO ce 3rojieMyBa MpH JIBUKee, Kallulabhe WIH Ofiekhe
U Wu3paseHa aHopekcuja. CuCTeMCKHUTe MOKa3aTenu
BKJIyuyBaaT: Temieparypa >38°C, neyrorprosa 10-12x10K/
L co Heyrpoduuja u mokaued CRP Bo 3aBHCHOCT of
¢asata Ha BocmajieHde. CUrHUpUKAHTHUTE (DU3UKATHU
Haogyu BKIydyBaaT mo3uTuBeH rebound (Blumberg),
MYCKy/ieH fiebaHc, mosutBeH Psoas 3HaK 1 TaxuKapuja.
Kako BTopa cTpaTeruja Moe Jia ce crioMeHe KITMHUUKIOT
aJIropuTam ,stone score“ 3a ypeTepajHi Kamema: S-sex
(masku 2 moeny, xeun 0 moeun), T-time (<6 vaca 3 oenu,
6-24 yvaca 1 noeH, >24 yaca 0 moenu), O-origin (He-1[pHa
paca 3 moenu, npHa 0 moenu), N-nausea (MyunuHa 1
ToeH, ToBpakame 2 moenu), E-erythrocytes (>5 RBC/uL
3 moenu, <5 RBC/pL 0 moeHu). Cekoj KOMIIOHEHT HOCH
TIOGHH M Pe3ynTupa co BKymeH ckop (0-13). Ilaumentute
co 0-5 moeHn MMaaT HM30K PU3MK, 6-9 cpemen, a 10-13
BHCOK. [laifieHTHTe CO BHCOK CKOp, BO OTCYCTBO Ha
,red flag“ KpuTepuymu, Hajuecto MMaaT YpPOJIMTHja3a.
Kmuanukuot anropuram Mantrels (Alvarado) uarerpupa
0CYM MapaMeTpU—MHUTpallija, aHoOpeKCHja, Tajietbe, 0oIKa
BO JIECHMOT JI07ieH KBafipaHT, rebound, neykorurosa,
nosumedn WBC u HeyrpodmnHa ,shift to left.
[lanyenture co 0-4 moeHM MMaaT HU30K PU3MK M Cce
cyefiaT; co 5-6 moeHu IOTPeOHa e PaJuoNIoNIKa MPOLIEHKa,;
O >7 MoeHH TIOTPeOHA e WTHA XMPYPIIKa KOHCY/ITaIHja.
(15,16,17,18,19)

3AKJIYYOK

AKyTHaTa 00/IKa BO JeCHHOT abJOMHHA/IEH PernoH bapa
CTPYKTYpMpaH ¥ BHUMATE/IeH [UjarHOCTHYKM MPUCTAIL.
TMoTHMpameTo UCKIYYMBO Ha JIOKa/IM3anyja Ha OoIKaTa,
NPUCYCTBO Ha XeMaTypuja WIM yiITpacoHorpaduja
ro 3rojeMyBa pPHU3HKOT Of [MOrpeliHa JIMjarHosa.
[IpunarofilyBameTo Ha pajiMONIOMKATE METONU CIIOPef
K/IMHIYKOTO COMHEeBarhe, KOHTeKCTya/lHaTa aHaIu3a Ha
71a00paTOPMCKUTE MApaMeTpH, IIPMMeHa Ha alrOPUTMUTE
,Clinical red flags“, ,Stone score“ 1 Mantrels/Alvarado,
KaKo M paHaTa MYITHJUCLMIUIMHAPHA KOHCY/ITallyja,
TpeTcTaByBaat HajeheKTUBHI CTpaTeruu 3a
MUHAMM3KMPabe Ha JUjarHOCTUUKHUTE IPEIKHL.
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MEDICINE
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INTRODUCTION

Medicus 2025, Vol. 30 (3): 427-430

The hypothesis is one of the most fundamental building blocks of scientific inquiry because it provides the
intellectual, methodological, and analytical structure of the entire study [1]. In modern scientific methodology—
particularly in medicine—research cannot advance without the formulation of clear, testable, and theoretically
grounded hypotheses [1,2]. Hypotheses transform clinical questions into structured predictions, guide study
design, direct data collection, and define the statistical tools required for analysis [3,4]. Although the concept of a
scientific hypothesis appears simple, its philosophical, historical, and methodological evolution spans more than
two millennia [5,6]. Understanding this evolution is essential for appreciating the central role hypotheses play
in medical research today and for anticipating how hypothesis development will adapt in the era of big data and

artificial intelligence [7,8].

History of Hypothesis Formulation in Scientific Studies

The concept of the hypothesis evolved from a philosophical
to an empirical foundation. In classical philosophy,
hypotheses were treated primarily as conceptual or
explanatory constructs rather than empirically testable
propositions [5]. The Renaissance marked a turning
point, with the emergence of systematic observation and
experimentation as foundations of scientific knowledge
[6].

By the 17th and 18th centuries, hypotheses increasingly
served as testable explanatory tools, supported by
mathematical reasoning and experimental validation [3,5].

In the 19th century, Claude Bernard firmly established
the hypothesis as the starting point of experimental
medicine, emphasizing that scientific progress requires
hypotheses to be verified or refuted through controlled
experimentation [6].

During the 20th century, the formalization of statistical
hypothesis testing transformed scientific research. Fisher
introduced significance testing, while the Neyman-
Pearson framework formalized decision rules for
hypothesis testing[3,9]. Popper later proposed falsifiability
as the defining criterion of scientific hypotheses, arguing
that a hypothesis must be formulated in such a way that
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it can be empirically refuted [5]. In modern evidence-
based medicine, clearly defined and testable hypotheses
remain fundamental to biomedical research design and
interpretation [13, 14].

Definition of a Hypothesis in a Scientific Study

A hypothesis is generally defined as a testable statement
that predicts a relationship between variables in a
scientific study [1]. It articulates the expected association,
effect,ormechanism that the research aims toinvestigate.
Creswell defines a hypothesis as a “prediction about the
expected relationship between variables derived from
theoretical considerations” [1]. In quantitative research,
which predominates in biomedical science, hypotheses
are explicit statements that can be evaluated using
empirical data and statistical inference [3, 4].

Modern scientific hypotheses possess several core
characteristics. They must be testable using available
methodological and analytical tools [3]. They must also
be falsifiable; according to Popper, a scientific hypothesis
must be formulated such that it can, in principle, be
refuted by experience [5]. Hypotheses further require
specificity, clearly defining the population, variables,
and predicted relationship, and must be grounded in
prior knowledge, deriving logically from existing theory,
empirical evidence, or biological mechanisms [3,11,12].

In medical research, hypotheses are commonly expressed
in pairs: the null hypothesis (Ho), which states that no
effect or difference exists, and the alternative hypothesis
(Hi), which represents the expected relationship or
effect [3,4]. This dual structure enables formal statistical
testing, inference, and quantification of uncertainty.

Value and Role of Hypothesis Formulation in Scientific
Studies

Hypothesis formulation is fundamental to scientific
research because it provides direction, focus, and
methodological coherence [2]. In medical research,
hypotheses translate clinical observations or gaps in
knowledge into empirically testable predictions, ensuring
that studies are systematic, efficient, and evidence-driven
rather than purely descriptive [13, 2].

The formulation of a hypothesis shapes the entire
research architecture. It determines the appropriate
study design, population, sampling strategy, outcome
measures, and statistical approach, thereby linking the
research question to its methodological implementation
[1,10]. Methodological literature emphasizes that the
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nature of the hypothesis dictates whether observational
studies, randomized controlled trials, or mechanistic
investigations are most appropriate [14,10].

Hypotheses also underpin statistical planning and
analytic rigor. Pre-specified hypotheses guide sample
size estimation, choice of statistical tests, and control of
error, reducing the risk of bias and data-driven analyses
[3,4]. Hypothesis-driven research enhances transparency,
reproducibility, and scientific credibility—particularly in
clinical trials and epidemiological studies [13,2]. Finally,
hypotheses provide the framework for interpreting
results, allowing findings to contribute meaningfully to
cumulative knowledge, future research directions, and
clinical translation [11,14].

Theoretical Foundations of Hypothesis Development in
Medical Research

The formulation of a scientific hypothesis in medicine is
not a purely intuitive act but is grounded in several well-
established theoretical foundations.

1. The Scientific Method as the Foundational Framework

Hypothesis development is deeply rooted in the classical
scientific method, which emphasizes systematic
observation, careful problem definition, and formulation
of testable predictions [5, 6]. The principle of falsifiability
remains central to scientific inquiry [5]. In medical
research, where variability and methodological
complexity are substantial, adherence to the scientific
method is essential for enhancing reproducibility and
reducing bias [13].

2. Biological and Pathophysiological Plausibility

Medical hypotheses must align with established biological
mechanisms. Grounding hypotheses in physiology,
molecular biology, and pathology ensures that predictions
are plausible and clinically meaningful [12]. Criteria for
biological plausihility in epidemiology further support
the formulation of coherent and mechanistically sound
hypotheses 11,14].

3. Evidence-Based Medicine and Prior Empirical
Knowledge

Evidence-based medicine integrates best available
research evidence with clinical expertise and patient
values [2]. Hypothesis development relies on critical
appraisal of existing literature and identification of
unresolved questions through systematic reviews and
meta-analyses [14].
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4. Epidemiologic and Causal Inference Theories

Epidemiologic theory provides essential conceptual
foundations for hypothesis development in population-
based research. Models of confounding, effect
modification, and causal inference guide the formulation
of hypotheses aimed at testing causal relationships. The
Bradford Hill considerations remain influential, while
modern counterfactual frameworks have refined causal
reasoning in medical research [15].

5. Statistical Theory and Testability

Scientific hypotheses must be statistically testable. Core
concepts such as null and alternative hypotheses, Type
I and Type II errors, and statistical power derive from
statistical inference theory [3, 4]. Proper statistical
grounding ensures that hypotheses can be meaningfully
evaluated.

6. Disease Model Frameworks

Medical research employs multiple disease models to
shape hypothesis development, including the biomedical
model, the biopsychosocial model, and epidemiologic
frameworks such as the host-agent-environment model
[14]. More recent systems biology and network medicine
approaches address complex interactions across
hiological systems [16].

7. Ethical and Human-Subject Research Principles

Ethical theory is an indispensable pillar of hypothesis
formulation in medicine. Principles such as beneficence,
non-maleficence, respect for autonomy, and justice guide
decisions regarding which hypotheses can be ethically
tested in human subjects [18].

8. Contemporary Data Science and Precision Medicine
Frameworks

Advances in genomics, machine learning, and biomedical
informatics have expanded the theoretical foundations of
hypothesis development. Precision medicine initiatives
emphasize individual biological variability, while data-
driven approaches enable discovery of novel patterns that
may generate new hypotheses [7,8,17].

9. Distinct Types of Hypotheses in Medical Research

Medical research recognizes descriptive, associational,
causal, and mechanistic hypotheses, each determining
methodological and analytical strategies and reinforcing
the hypothesis as the conceptual foundation of scientific
inquiry [2,14]

Review

Hypothesis Development in the Era of Artificial
Intelligence

In the era of artificial intelligence, hypothesis
development increasingly integrates traditional theory-
driven reasoning with data-driven discovery. Machine
learning algorithms can identify complex patterns in
large datasets and generate candidate hypotheses beyond
conventional approaches [8]. However, Al-generated
hypotheses must be grounded in biological plausibility,
causal reasoning, and ethical oversight before empirical
testing [7,17].

Conclusion

The hypothesis remains the central organizing principle
of scientific inquiry, particularly in medical research. Its
evolution—from philosophical speculation to statistical
and computational frameworks—reflects the maturation
of science itself . Today, hypotheses underpin study
design, statistical inference, and biomedical discovery. In
the age of artificial intelligence, the hypothesis is evolving
rather than disappearing; while Al accelerates hypothesis
generation, rigorous, theory-driven hypothesis testing
remains essential for producing reliable and clinically
meaningful scientific knowledge.
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ABSTRACT

Epidemiological studies are presenting data that by 2040, 112 million people would be diagnosed with glaucoma. Up
to 40% of patients are developing glaucomatous optic neuropathy without any evidence of increased intraocular
pressure (IOP).

Apart from the IOP, as the only treatable risk factor, early recognition of the disease is crucial, enabling prompt
and proper treatment. Over the years, study evidence confirmed close relationship, and even a correlation, between
functional tests (perimetry) and newer imaging methods (Optical Coherence Tomography - OCT, Heidelberg Retinal
Tomography - HRT, Scanning Laser Polarimetry - SLP). These methods are providing quantitative information
confirming that structural damage in glaucoma most often precede functional changes, identified through the
assessment of visual field.

The goal of the article is to present the most recent data and evidence that are emphasizing the significance of
macular parameters, obtained by OCT, in early diagnosis of glaucoma.

At the introduction OCT-technology was available as time-domain (TD-OCT), that has shown certain limitations.
Later on, with evolving of OCT-technology as spectral- domain (SD-OCT) and swept source OCT (SS-OCT), upgraded
with segmentation algorithms, besides circumpapillary retinal nerve fiber layer (cpRNFL), the relevance of macular
parameters was brought to light. This includes full macular thickness measurement (FMT), ganglion cell complex
(GCC) and ganglion cell layer-inner plexiform layer measurement (GCL-IPL).

Conclusion: Glaucoma is still remaining not only a healthcare issue, but also a huge socio-economic burden with
serious consequences. There is still a lack of “gold standard” for diagnosing glaucoma and assessing progression.
Most recent guidelines are recommending combination of functional and imaging methods as standard diagnostic
approach in patients with manifest glaucoma, as well as glaucoma suspects and pointing towards most promising
measurements of macular parameters.

Key words: glaucoma, optical coherence tomography, macular measurements, progression

INTRODUCTION crucial phenomenon in glaucoma. Retinal nerve fiber
layer (RNFL) and retinal ganglion cells (RGCs) together
comprise about 40% of the retinal thickness. Number
of total RGCs varies in range of 0,7-1,5 million, with 50%
localized within central 4-5 mm of the macular region
and peak density of 15000 mm?2. It makes only 7,3% of
The loss of retinal ganglion cells (RGCs) is early and total retinal area, the part which could not be properly

“An optimal method for detecting glaucoma progression
should not only give an indication whether or not the eye
is changing over time, but also should estimate the rate of
deterioration” (Medeiros, 2012)
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assessed by visual field. [1]

According to different researchers, the first visual field
damage occurs after RGCs are lost in range of 30-40%
(Qigley et al 1998, Mackenzie et al.2017). Some evidence
suggest this process could appear up to 5 years prior of
detection of functional damage.[1] Therefore, making
feasible early structural damage could represent key
strategy for early glaucoma detection and prevention of
significant vision loss.

Imaging diagnostic methods, such as optical coherence
tomography as mostly used and considered a “gold
standard” of imaging methods, provide quantitative
information for assessment of structural parameters
(ONH evaluation, retinal nerve fiber layer thickness, as
well as different macular parameters).

Macular thickness and other macular measures are
approved as a relevant parameters, due to the fact that
macular thickness does not considerably change over time
in healthy eyes. So, at the presence of reduced macular
thickness, excluding pathology of macular diseases, it is
most probably glaucoma. Also, evidence is stating that,
the ganglion cell population in the macula, unlike the
total number of the ganglion cells in the entire retina, is
relatively stable among normal subjects. On the contrary,
the optic nerve head varies individually in terms of size,
shape, sloping, refraction, etc. [2],[3]

The new generations of OCT-technology, with upgraded
segmentation algorithms, have further improved the
precision and accuracy of the measurements, providing
deeper insight and measurements of Ganglion Cell
Complex (GCC), ganglion cell layer (GCL) and ganglion
cell-inner plexiform layer (GCL-IPL). Now it becomes
clear why the recent studies are more often focused on
investigating the significance of macular parameters as
hiomarkers for early glaucoma detection and monitoring
disease progression.

The relevance of Optical Coherence Tomography (OCT)
in glaucoma

The diagnosis of glaucoma at early stages is a challenging
task for the ophthalmologists.

The introduction of OCT, especially posterior segment
OCT, has revolutionized the insight in number of macular
diseases and glaucoma. Today it is leading and standard
imaging method of choice for detection of structural
changes in glaucoma. OCT is non-invasive, non-contact
imaging technique that allows objective quantification in
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vivo at real time of key glaucomatous structural changes
in the retina and optic nerve head (ONH). The obtained
measurements are objective, with high sensitivity,
specificity and reproducibility.

The earliest measurements of retinal thickness were
performed with Retinal Thickness Analyzer (RTA) and
presented by Zimmer and coworkers in 1998.[3]

The introduction of OCT technology was presented
with time-domain (TD-OCT), which have shown lower
diagnostic ability of macular measurements, compared
to later more sophisticated technology of spectral
domain OCT (SD-OC). The studies performed by TD-
OCT have evaluated circumpapillary retinal nerve fiber
layer (cpRNFL) as a structural parameter with higher
diagnostic ability compared to macular measurements.

Advances in technology have enabled increasing of
scanning speed, enhancing image quality and reducing
scan artifacts. These improvements have lead to new
generation OCT as spectral domain (SD-OCT), that has
ability of:[ 4],[ 5],[ 6]

m enhanced acquisition speed, higher resolution and

excellent reproducibility
m upgrade of segmentation algorithms

m assessment, identification and quantification of
individual retinal layers

m detection and monitoring of glaucoma progression
SD-OCT has ability for assessment and interpretation of
the following structural parameters:

+ CpRNFL thickness - mostly used in glaucoma, with best
diagnostic performance of global average cpRNFL and
inferior sector average cpRNFL thickness

+ Macular parameters

m Full macular thickness measurement (FMT) - distance
from internal limiting membrane (ILM) to retinal
pigment epithelium (RPE)

Macular RNFL thickness (nRNFL)

Ganglion cell layer (GCL)

Ganglion cell-inner plexiform layer (GC-IPL)

m  Ganglion Cell Complex (GCC)

Structural measurements obtained by SD-OCT in normal
subjects could be related to misinterpretation due to:

Vv Age - mean age related loss of entire retina is estimated
at -0,24 pm/per year.
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Histological studies have found reduction of RGCs count
of 0,55-0,59%/per year, and reduction of RGCs density in
central macula of 0,29%/per year

V Gender - female gender was associated with
thinner full retinal thickness

v Axial length has inverse correlation with
macular thickness

Vv Ethnicity - study evidence reported African-
American population with thinner macular thickness. [7 ]

OCT allows and provides large amount of in vivo
information to be acquired without invasive intervention,
effectively performing a “virtual biopsy” of the retina.
In practice, clinicians and operators should stick to the
rule for quantitatively and qualitatively reviewing scans
before comparing them to the macula or RNFL normative
databases. [3]

Structural/Macular parameters as biomarkers for
glaucoma obtained by SD-OCT

The advent and improvement of OCT technology over
the years has strengthened the relevance of structural
parameters as indicators, or even predictors of early
glaucoma. Maybe the most debatable issue between
the glaucomatologists has become the identification (if
possible at all), of individual structural parameter which
would be considered as superior and outperforming the
other OCT-measurements. Such consideration has not
been recommended so far, mostly due to the lack of a
“gold standard” for determination of the best parameter.

+ Total macular thickness is a surrogate measure of tissue
thickness loss due to glaucoma in the absence of other
macular pathology.

Macular thickness in healthy eyes does not significantly
change over time. In general, macular measurements
have shown lower variability, high reproducibility
and later reaching of measurements floor, compared
to RNFL. Global (average), sectorial and local macular
measurements have demonstrated high reproducibility.
Therefore, those measurements could be able to detect
change in later stages of the disease and provide
monitoring of glaucoma progression. [8],[9]

However, disease surveillance in advanced glaucoma
frequently relies on functional tests, due to the “floor
effect” of structural tests and limited structure-function
relationship.[9],[10]

Review

+ Most of the studies conducted with TD-OCT have
found retinal nerve fiber layer (RNFL) to serve as proven
and widely used parameter for evaluation of glaucoma
in routine clinical practice. Circumpapillary RNFL
thickness (cpRNFL) measured by SD-OCT have shown
excellent short-term reproducibility, emphasizing
average, superior and inferior thickness as most accurate
parameters. [4], [6], [11], [12]

The role of macular RNFL (mRNFL) is poorly investigated
as a separate parameter, due to insufficient data about
characteristics, correlations and diagnostic possibilities
of mRNFL.

Still, recent study evidence have shown that macular RNFL
may provide more direct assessment of RGCs, compared
with total (full) macular thickness measurement. Also,
ganglion cell loss in glaucoma may lead to decrease in
macular cellularity and macular thickness. Therefore,
mRNFL is better surrogate marker for the glaucomatous
damage in terms of a stronger correlation with visual
function. [13] Some of the studies are reporting better
diagnostic ability of macular parameters in eyes with
larger optic disc [14]

+ The macular ganglion cell complex thickness (mGCC)
incorporates several layers, including ganglion cell layer
(GCL), inner plexiform layer (IPL) and overlaying retinal
nerve fiber layer (RNFL). Some of the studies elaborate
possibility that precise segmentation of ganglion cell-
containing retinal layers alone might facilitate better
detection of glaucomatous damage, particularly as it
is the loss of RGCs that is defining histological features
of glaucoma. Hence, GCC is considered the earliest
parameter undergoing changes in glaucoma and direct
measure of the integrity of RGCs. Not less important,
GCC may be the optimal outcome measure to be used
for detection of glaucoma progression regardless of the
disease severity [3], [9], [11], [12], [15]

Regarding GCC thickness values, studies report the range
between 76,6-119,8 ym in normal eyes and 53,6-99,1 um in
perimetric glaucomatous eyes. [16]

Many studies have demonstrated the predictive value
of GCC measurement in the diagnosis of glaucoma.
Studies with SD-OCT have proven that GCC thickness
measurements, including GCL, IPL and RNFL, was
found to be as effective as cpRNFL and ONH evaluation
in discriminating glaucomatous from healthy eyes.
However, the GCC thickness is influenced by inter-
individual variations in the human retina, as it contains
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the macular RNFL. Therefore, measurements of the
ganglion cell-inner plexiform layer thickness (GC-IPL) are
thought to be less affected by inter-individual variation
compared to RNFL thickness measurement. [17]

+ The software of Ganglion Cell Analysis (GCA) provides
measurement of GC-IPL. It represents confident measure
due to lower thickness variability compared to RNFL,
and thinning of this layer has shown good correlation
with visual field damage. The minimum, infero-temporal
and average GC-IPL thicknesses have shown highest
diagnostic performance for early perimetric glaucoma,
which is similar to that of the best RNFL and ONH
parameters. According to these findings, macular GC-
IPL thickness may be useful in advanced glaucoma when
the ONH and RNFL parameters have reached the lowest
value of measurements. [15], [17]

Main advantage of GC-IPL thickness as valuable and
reliable parameter is the ability of discriminating
glaucoma suspects and patients at different consecutive
stages of glaucoma. Still, there is limited data in the
literature regarding the extent of diagnostic ability and
capacity of macular GC-IPL [4], [6], [15], [17]

RNFL damage most often occur either in superior
or inferior sector (or both), in a focal or diffuse way.
Correspondingly, superior and inferior GCC have
more priority of glaucomatous damage in early
glaucoma. Inferior thickness GCC is better predictor
of early glaucoma, compared to superior and average
GCC thickness. In general, GCC thickness has higher
sensitivity and specificity for detection of early glaucoma,
with significantly higher discriminating ability compared
to full macular thickness. The role of GCC evaluation has
special importance regarding identification of younger
patients with pre-perimetric glaucoma and those with
suspicious disc. [18]

Of course, ophthalmologists should interpret the results
of macular measurements with caution, considering
objective limitations of measurements, such as:

concurrent retinal disease ( co-existing macular
pathology)

poor image quality and low signal strength

measurements  variability  (although,
measurements have low variability)

macular

The other aspect of the measurements that could lead to
misdiagnosing could be the presence of artifacts, mostly
as a result of:
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operator/machine errors
improper centration, segmentation errors

ONH anomalies
refraction)

and configuration (anatomical,

pathology as epi-retinal membrane (ERM) or vitreo-
macular adherence

inflammatory diseases
Fig.1a, 1b, 1c

Novel metrics for assessment of structural damage in
glaucoma

v As no normative database is available vet for total
macular thickness, using internal patient’s controls
to detect asymmetry is a powerful diagnostic tool.
Examination of cup-to-disc asymmetry is a hallmark of
glaucoma detection and it should be carefully evaluated.
RNFL thinning asymmetry should be a sign of glaucoma,
but significant symmetry of RNFL loss and macular
thickness in both eyes, should suggest a diagnosis other
than glaucoma. RNFL thinning is not always associated
with glaucoma, and could be caused by other diseases.
RNFL loss and progressive thinning of inner retinal layers
could be associated with other systemic conditions, such
as hypertension, diabetes or chronic kidney disease. [19]

Macular thickness maps are not new metrics, but should
be evaluated and interpreted properly. [8]

Intra-eye asymmetry - between superior and inferior
macula

Inter-eye asymmetry - between both eyes

V New generations of OCT-devices have ability to obtain
Bruch’s Membrane Opening (BMO), taking BMO as an
anatomical point of reference for measurement. It is
defined as BMO - MRW (measuring the minimal distance
from BMO to internal limiting membrane - ILM). It is
proposed as a sensitive reproducible measurement of
the ONH parameters (rim thickness and width, rim area,
cup-to-disc ratio) that facilitates differentiation between
glaucomatous and healthy eyes. It represents more
logical reference measure for neuroretinal rim thickness
evaluation [4], [6], [20]

V Macular damage has been demonstrated to be more
frequent in the inferior macula, in an area that projects
to a localized region of the infero-temporal ONH. Some
study evidence point towards this “macular zone of
vulnerability” (MZV) as most likely the earliest sign of
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glaucomatous damage. The area is commonly associated
with the occurrence of disc hemorrhages, which are
pathognomonic for normal tension glaucoma. [5], [7]

vV Newly developed macular topographic and volumetric
measures {“macular shape measures”) have shown ability
of discriminating eyes with glaucoma from healthy
eyes with clinically relevant accuracy. Those measures
are capturing both topographical and volumetric
features of the central perifoveal macular region. The
shape biomarkers have advantage of not depending on
segmentation of intraretinal layers and may prove to be
helpful in patients were segmentation of macular layers is
suboptimal. Perimacular retinal thickness may be a more
accurate indicator than perimacular RNFL for the course
and evolution of glaucomatous process in the early stages
of glaucoma. Automated detection of eyes with a high
risk of early glaucoma with high specificity could make
glaucoma screening or risk stratification possible.[21]

Vv One of the new measures that provoked a lot of
controversies, with high expectations at the beginning
and later failed clinical relevance is G/T- Ratio, defined
as the ratio of mGCC to total retinal thickness. It was
proposed by Kita and coworkers in 2013, but later
studies by Hollo and coworkers in 2014 have reported
contradictory results, finding G/T-ratio as parameter
with lower diagnostic value compared to RNFL and
macular measurements.[16])

Vv One of the most debatable issues in glaucoma since
the advent of OCT is the relationship between structural
parameters (obtained by OCT) and functional tests (mostly
with perimetry as a mainstay, and electrophysiological
investigations).Most of the studies are referring
inconsistent and limited relationship, although number
of studies performed with SD-OCT are reporting good
correlation between GCC thinning and visual field
changes. Medeiros and coworkers in 2012 have proposed
Combined Structure Function Index (CSFI) that improves
detection, staging, prediction and assessment of glaucoma
progression It represents estimated proportion of lost
RGCs compared to the amount in age-matched healthy
eves.[22]

So far, there is no consensus yet for acceptance of a
metric that would merge structural and functional
findings and represent single value as numerical index of
the relationship.[3], [22], [23]

Structural measurements as tools for detection and
monitoring glaucoma progression

Review

One of the most challenging issues in glaucoma, in
terms of diagnostic accuracy and ability of imaging
methods, is the capacity of structural measurements for
early recognition and further monitoring of glaucoma
progression.

Ideal parameter for progression assessment should be
highly reproducible and useful during all stages of the
disease. Detecting of glaucoma progression is difficult
because of multiple factors that can affect its predictive
accuracy, such as the variability of disease progression,
glaucoma severity and age-related changes. Commonly, it
takes over 5 years to occurring progression. In advanced
glaucoma both functional and structural measures
become less informative than during the early stages.
Visual field remains the main method for detection of
glaucoma progression, although in advanced glaucoma
visual fields have reduced reproducibility with increased
disease severity. Segmentation errors are more frequent
with thinner RNFL, which may confound the identification
of structural progression. Outer retinal layers are not
affected in glaucoma. A cross-sectional study estimated
that entire retina is thinning at a rate of -0,24pm per year.
[51,[71,[9]

Ingeneral, global (average) cpRNFL thickness could be used
in conjunction with global GC-IPL thickness in advanced
glaucoma. But, many clinicians consider that once global
cpRNFL thickness falls below 50um due to the “floor
effect”, cpRNFL thickness is no longer useful and reliable
biomarker of progression. Recent studies have debated
that changes in mean global (average) GC-IPL thickness
could represent more confident measure, as the GC-IPL
may have more tissue remaining above its “floor level”
at this point compared to cpRNFL.[6], [7[, [9] The “floor
effect” represents the numerical value when the OCT-
technology is not capable for further quantification of
RNFL thickness. It is, so cold, the “tipping point”, which
is defined to be equal to 17% of RNFL thickness loss. It
is the amount of structural loss needed when functional
loss becomes detectable through visual field investigation
(Wollstein and coworkers, 2015 - tipping point at 75,3um)
[24] When the RNFL thickness has reached floor effect,
the tissue is so damaged that OCT can no longer detect
structural changes, although perimetry still could
register functional damage.[3],[20],[24]

Most of the researchers are advising performing OCT 2-3
times within the first year of diagnosing glaucoma, in
order to determine the progression as early possible. [20]
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Fig.2a and 2b

Randomized clinical trials and retrospective cohort
studies have proposed number of risk factors that
could serve as predictors of progression, such as: older
age, thinner central corneal thickness (CCT), disc
hemorrhages, larger K-zone of peripapillary atrophy,
level of IOP (mean, peak, fluctuations), magnitude of
fluctuations of ocular perfusion pressure and a diagnosis
of pseudo- exfoliation glaucoma (PEXG)[5]

With improved image resolution and better segmentation
algorithms, it has become achievable to measure the
thickness of individual retinal layers, in addition to the
full macular thickness or inner retinal layers. Based
on available evidence, change in the average GC-IPL
thickness of more than 2-4 ym could represent clinically
significant glaucoma progression.  Although the
superiority of measuring individual layers, especially GCL
deserves further investigation, the majority of studies
investigating correlation between different structural
measurements are reporting good inter-measurement
agreement. Also, a strong correlation has been reported
between the macular GC-IPL thickness and estimates of
RGCs count.

Finally, regarding the role and relevance of macular SD-
OCT imaging (and swept source -SS-OCT) in advanced
glaucoma, there are confirmed advantages that should
be considered by the clinicians.That include higher
reproducibility, reaching measurements floor later than
cpRNFL during the course of glaucoma, no significant
increase in variability measurements with worsening of
glaucoma until the end stage, and good correlation with
visual field changes. [3],[5],[7],[13],[25]

OCT-Angiography (OCT-A)

Although OCT-Angiography (OCT-A) deserves our full
attention as a “hot topic” due to the significance and
usefulness in number of diseases with impaired blood
vessels, here would be presented just a brief report on
its significance in glaucoma. This fact is confirmed by
the increasing performance and utilization of OCT-A in
patients with glaucoma

The term Optical coherence tomography Angiography
(OCT-A) comprises different OCT-based technologies
which all allow non-invasive assessment of retinal
perfusion, based on the movement of red blood cells.
The main areas where OCT-A is currently used are
investigation of perfusion and vascular structure of
the macular retina, on one hand, and the disc and
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peripapillary retina on the other hand (glaucoma and
other optic disc diseases) [26]

OCT-A is dye-free technique (which is advantage over
Fundus Fluorescein Angiography -FFA), for non-invasive
assessment of ocular microvasculature. It has provided
evidence that retinal and choroidal vasculature
impairment can occur during early stages of glaucoma.
This suggests that OCT-A derived measurements could
be used as biomarkers for enhancing detection and
progression of glaucoma, as well opportunity to reveal
novel insights regarding disease patophysiology. The
detection of changes in early glaucoma could lead to
paradigm shift in glaucoma monitoring. Together with
OCT, it has become an essential tool not only in glaucoma
detection and monitoring, but also in predicting
progression and risk stratification. OCT-A has shown
superficial vessel density to be reduced in glaucoma.
OCT-A - derived vessel density parameters have lower
measurement floor compared to conventional OCT-
parameters, including GC-IPL. Therefore, macular vessel
density parameters may have potential application in
monitoring progression of severe cases of glaucoma,
where patients have already reached the measurement
floor with OCT parameters, such as cpRNFL and macular
GC-IPL thickness. [6], [18]

Future expectations

Regarding the future improvement of OCT-technology,
it is expected to facilitate early glaucoma diagnosing
and enable the ophthalmologists and patients to benefit
clinical management of glaucoma.

It is considered that using an artificial intelligence
approach (AI) based on optic nerve head (ONH)
morphological changes and visual field impairment
patterns characteristic of glaucoma allows identification
of primary open angle glaucoma (POAG) phenotypes. Such
an objective Al-based approach will provide new insights
into improvement of structure-function relationship
and prediction of subsequent worsening of visual field in
POAG-phenotypes.

Combination of Adaptive optics with OCT in AO-OCT has
application to study glaucoma at cellular resolution scale
in the living eye. Adaptive optics provides visualization of
GCL, IPL, retinal pigment epithelium and choriocapillaris
and could serve as surrogate biomarker for monitoring
treatment efficacy through DARC technology (Detection
of apoptosing retinal cells - Cordeiro, 2015). DARC is new
technique that utilizes the unique optical properties of
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the eye for direct visualization of retinal ganglion cell
death. [6], [27]

The Visible- light OCT uses shorter (visible) wavelengths
and also is expected to obtain additional information,
such as stratification analysis of inner plexiform layer
and oximetry of retinal vessels.[6]

Optical Coherence Tomography and Optical Coherence
Tomography with Angiography have brought imaging
methods to unexpectedly high diagnostic levels, so it is
justified that ophthalmologists are eager to introduce
new more sophisticated and improved generations that
would facilitate early diagnosis, disease monitoring and
proper management of glaucoma.

CONCLUSIONS

V There is still missing a definition of diagnostic “gold
standard” in glaucoma detection or assessment of
glaucoma progression.

vImaging methods provide quantitative, standardized and
objective information complementary to the qualitative
and functional tests, considering them as unavoidable
standard routine methods in clinical practice.

v Imaging methods could not replace thorough clinical
examination and should be interpreted individually and
in relation to functional investigation data.

vV At present, macular thickness measurements have
proven as excellent adjuvant modality in diagnosing
glaucoma,  comprehensively  interpreted  with
measurement of RNFL, perimetry and ONH examination

v There is inconclusive evidence (no consensus) of over
performance of single structural parameter over the
others.

Vv Circumpapillary RNFL (cpRNFL) and recently ganglion
cell iner plexiform layer (GC-IPL) have emerged with
highest diagnostic ability in discriminating glaucoma
from healthy eyes and in patients at different stages of
glaucoma, as well as detecting progression.

v Combination of multiple available structural and
functional modalities, along with careful clinical
examination and information, is the best approach to
follow and predict glaucoma progression.
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GCL- ganglion cell layer

GC-IPL - ganglion cell-inner plexiform layer

GCC - ganglion cell complex
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ONH- optic nerve head
BMO - Bruch’s membrane opening

MZV - macular zone of vulnerability
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OCBPT KOH CTUTMATA KARO COLIMJAJIEH ®EHOMEH ITPH
HACJIEJTHATA TPAHCTHPETHHCKA AMUJION]I03A

Ivan Barbov'?, Goce Kalcev?

University Clinic for Neurology, Saints Cyril and Methodius University, Skopje, North Macedonia

?The National Alliance for the Neuromuscular diseases and Neuroscience GANGLION Skopje

AIICTPAKT

Medicus 2025, Vol. 30 (3): 442-445

ABTOpUTE 11€HAT JIeKa OBOj peBUjasieH TPy/ (peryief; Ha JJOCTAIlHA CTPYYHA JIUTePATypa) e off eceHlIjasiHO 3HaueHhe
KaKo 3a IalleHTUTe TaKa U 3a MeJULMHCKUATE JIUIA OUejKu focera MHOTY MaJiKy ce TTUIIYBAjIo U UCTPaXKyBasio 3a
CTUTMaTa Kako colujasieH heHOMeH TTpY HacleJIHATa TPAHCTUPETUHCKA aMuonio3a. Hairata Busuja e oBaa TBopba
Ila 61/le 3aUeTOK U MOTTUK HA MHOT'Y MHTEPECHU NCTPaXKyBarba BO OJIMCKA WIIHWHA, BO KOPUCT Ha MAI[MeHTUTe KaKko 1
3a Hazlorpa/iba Ha 3HaeraTa Ha MeJIUIIMHCKUOT MepCoHasT BO OJTHOC HA 0Ba 3a00yBatbe.

KHY‘{HI/I 360pOBI/II CTHUI'Ma, IallMeHTH, COLU/IjaHeH CbeHOMeH, HacjieaHa TPaHCTUPEeTHHCKa aMWJIONO03a

Biujannero Ha Cturmara Bp3 Ilanmenturte u HusHute
CemejctBa: Conujanuu u Ilcuxonomku AcreKTa

3mpaBcTBeHaTa CTUIMa Ce OJfHeCyBa Ha COIlMjajHaTa
UCKJIY4eHOCT WM MapruHaiu3alyja Ha MOeJUHIM WU
TPYIIA KOU Ce COOuyBaaT CO WM Ce M3JI0KEHU Ha PU3MK
o7l ofpefieHd 37IPaBCTBEHM cocTojou. Mako OpojHu
HCTpaKyBama ce (DOKyCHpaaT Ha CTUTMaTa MOBp3aHa
CO 37IpaBCTBEHM TIPOOJIEMHM U TIOTMPEUEHOCTH, KaKo
IITO ce HapyllyBamaTa Ha MeHTa/JHOTO 37paBje, XIB,
nebenMHATA W ceMejcTBaTa Ha Jlella O TOMpPevyeHOCTH,
MIOMAaJIKy BHUMaHWe e MOCBETeHO Ha CTUIMaTa Koja ce
jaByBa BO KOHTEKCT Ha HAC/Ie[IHUTe TeHeTCKU HapyllyBamba
[1, 2]. TeHeTckuTe OONECTH YECTO JJOBEYBAAT JI0 UYBCTBO
Ha collyjaliHa [eBajBalMja M NUCKPUMMHAIMjA, ILITO
TIeTTyMHO ce 00jacHyBa CO BUTUBUTE (DM3UUKH CUMITTOMHU
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KOM TU TIpeIU3BUKYBAaT, a KOM [IOTOMHUTENHO ja
MHTeH3MBHpaaT cturmata [3]. CoBpeMeHOTO pa30uparmbe ja
medbyMHMpa CTUTMATa KaKo pealyucKu (heHoMeH MoBp3aH
CO ,7leBaJIBUPaH COl[MjajieH WJIeHTUTeT* Ha MOefIUHel]
W rpyna. OBoj KOHIIENT pa3/MKyBa /iBa TUIA HA CTUTMA:
OHAa Koja ce 3aCHOBA Ha BUJIIMBY KapaKTePUCTUKU U OHaa
Koja ce ofiHecyBa Ha KapaKTePUCTHKY IITO He Ce BeJHalll
3abeneuBU. KoHIeNnTyajHUTe aHaMM3W Ha CTHTMaTa
T UCTPa)KyBaaT COLMja/HATe TPOIeCH LITO B/MjaaT Ha
TOeIMHIMTe, KOM BO TrojieMa Mepa ce MaHuecThpaar
BO HUBHHUTE CEKOjIHeBHM MCKycTBa (3). JIuHK 1 Deman
(2001) ja meduHMpaaT cTMrMaTa Kako KOMOMHALMja O
TIeT OCHOBHY KOMITOHEHTH: €TUKETHParbe (Kora pa3IuKuTe
To0MBaaT ColMjaliHa 3HAYAjHOCT), CTEPeOTUIU3UPaLbe,
pasjieNiyBame (Kora eTHKeTHpaHWTe JIMI[a Ce CMeTaar
33 PA3MYHU Off OCTAHATUTE) M TyOeme Ha CTaTyC u
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IMCKPUMUHALMjA (KOra VYecTBOTO BO 3aefHMIATA
e orpaHuueHo) (4). OBoj mpoliec Ha CTUrMaTH3aldja
co3/iaBa Imeprenupal AucObamaHc Ha MOK IIOMery OHme
LITO Ce CTUrMATU3UPAHU M OHME KOM CTUrMaTU3Mpaar.
OBaa JMCKpUMKMHATOPHA CpeliHa MOKe J1a pesyaTHpa
CO COIjaIHa VCKIYYEHOCT KAKO KOHEUeH HCXOf, Of
TIPOLIECOT HA CTUTMATH3aLHja.

HauuHuTe Ha Hac/leyBarbe Ha TeHeTCKUTe O0JIeCTH MOKAT
Jla B/IMjaaT Ha CO3/laBambeTo Ha TOTeHIMja/iHaTa CTUTMA.
[ToBp3aHocTa momery reHerckaTa MpMYMHA M CTUTMaTa
e C/I0OKeHa, OMfIejKM MaKo CTUTMAaTa IITO Ce jaByBa CO
HacjIeJHUTe O0/IECTH He CEKOTalll e IUPEKTHO TI0BP3aHa co
HUBHATa TeHEeTCKa OCHOBA; MCTPAKYBambaTa MOKakKyBaaT
7IeKa JKeHUTe HOCHTeNM Ha 0O0/ecTH KOW ce TOBP3aHU
co X-XpoMO30MOT YeCTo UYBCTBYBaaT Iorojiema BMHA U
corpjaed npuTucok (5). Kora moctom orpaHmyeHocTt
BO MEMIMHCKUTe WH(MOPMAI[UK, JYIeT0 YecTo ce
MOTMMpaaT Ha MUTOBM M TOTPENIHM MPETIOCTaBKH,
IITO [IOTOJIHUTENHO ja 3acWIyBa CTUTMaTa MOBP3aHa
co oapeneHu coctojou. OBa ja HarmacyBa BaKHOCTa
Ha coIjajiHaTa KOHCTPYKIMja BO OOJMKYBameTO Ha
MCKYCTBOTO €O O0J1ecTa, 0CO0eHO BO OfIHOC Ha TOA KaKo ce
pasbupaaT MpUUMHKUTE 3a O0/lecTa M Kako ce objacHyBaat
o] MefUIIMHCKAaTa 3aefHUIIA ¥ TONIMPOKATa jaBHOCT.
Ha mipumep, ako He ce caTu 1[eIOCHO TIaToreHe3aTa Ha
ofipefieHa TeHeTCKa 00/eCT, JIyFeTo YecTo ce MOTMHpaaT
Ha CTepeoTUN W CTapy BepyBama, LITO IO 3rojieMyBa
COLIMjAJTHAOT cTpec. [oNoHUTENTHO, CTUTMAaTa YeCTomaTH
ce 3acuayBa MpeKy CeKOjHeBHU COIMjaTHU TPAKTUKU
U OHOCHM, KaKO IHITO Ce HempoOMHC/IeHH KOMEeHTapu,
IUCKPUMMHALIM]a WK M30/1aliija BO COIUjaTHUTE MPeKH.
OBue TpaKTUKM CO37laBaaT KOHTUHYMpPAH LMKIYC Ha
MapruHaju3alMja Koj ja TpaBM TellKa 3a IIPOMEHA,
OMIejKY THE Ce BKOPEHETH BO HOPMUTE Ha CEKOjHEBHIOT
JKUBOT M MOJKAT Jla OCTaHAT HEBU/JIMBY WM 3aHEMapeHu
o[ TIoIIMpoKaTa jaBHOCT (6). Bo 0Boj KOHTEKCT, KiyuHa e
yforata Ha eflyKalujata, MOJUIHYBamkeTO Ha CBecTa u
TMPUCTAIOT JI0 TOYHH MEJWIIMHCKH MHQOPMAIMKM KakKo
aJlaTK 3a HaMayyBamhe Ha CTUTMATa U Tofl00pyBare Ha
HOJI/IpIIKATA 3a JIyFeTo KOM Ce COOUyBAaT CO IeHeTCKU
Oonectw.

CemejcTBaTa KoM ja yyBaaT OosecTa BO TajHOCT 3a Jla
n30erHaT COIMjajlHA CTUTMa MCTO TaKa TOKaKyBa KaKo
3/IpaBCTBEHaTa CTUTMA MOKe Jla BJMjae Ha CeMejHUTe
IMHAMUKM U TICMXOJIOLIKOTO 37IpaBje Ha WIeHOBUTE Ha
cemejctBoTO (4). Bo3apskaHocTa of1 300pyBarbe 3a bonecta
MOKe Jla co3fiajie JIOTIOJIHUTEJIeH CTpec, W3oMalyja U
YYBCTBO Ha Hepa3bupame, ITO Ha KpajoT MO}ke fla TO

Review

OTeKHEe MpOIIeCOT Ha CIpaByBame co Oonecta. OBue
NpYMepH TOKAKYBAaT KOJMKY € BakeH KOHTEKCTOT Ha
KVJITYpHaTa U COLUjaIHATa Cpe/liHa 1Py PasIyielyBabeTo
Ha mOpoOleMuTe €O CTUTMaTta M 3[[PaBCTBEHUTE
NpeJu3BULM, KaKO ¥ KaKO JIOKQJIHUTE BepyBama U
PAKTUKM KOM MOKAT JIa ' O0JIMKYBAaT CTpaTeruuTe 3a
cIrpaByBame co bonecture (7).

[IporiecoT Ha cTUrMaTH3alMja U Hej3SUHUTE ePeKTH MOKAT
3HAUMTEJTHO [Ia Ce Pa3/IMKyBaaT BO 3aBUCHOCT O] MOMEHTOT
Kora ofipefieHa COCTOj0a CTaHyBa BHIMBA 3a JIPYTHTe.
Ha npumep, ako HeKkoja cocTojba ce MaHMU(ecTHpa pPaHo
BO JIETCTBOTO, KAaKO IHITO € CJIy4aj CO HeKoM (PpU3MUKH
medopMaIiuM, WIK aKo Ce T0jaBH TOJI0I[HA BO JKUBOTOT,
KaKo IITO e CJIyyaj CO HEBPOJIOIIKUTE TOpeMeTyBama,
TOa Ke B/IMjae HAa HAUMHUTE M WHTEH3UTETOT Ha
crurmatusaiujata (8). Kora oBue mpoMmeHM cTaHyBaaT
BUIJIUBM 3a OKOJMMHATA, THE CO3/laBaaT pa3/IMuHU
TIATUILTA 33 COIUjaTHO UCKITyuyBakbe U JUCKpPUMUHALI]a,
IITO TO OONMMKYBa IIEJIOKYITHATO JOKMUBEAHO COIMjaTHO
MCKyCTBO Ha moeuneroT (9). Co Apyru 300pOBM, BPEMETO
Ha 1ojaBaTa Ha OBME KapaKTePUCTUKY, KAKO U peaKIuuTe
Ha OMKPYKYBabeTo, UMAaT KJIyyHa y/iora BO Toa KaKo ce
00JTMKYBa JIOKUBYBAETO HA CTUTMATA U KOJIKY CEPUO3HO
Taa Ke B/IMjae Bp3 JKUBOTOT Ha moepuHeror (10).

Ioum 3a Hac/eJiHa TPAHCTHPETHHCKA aMHJIOH/I032a

Hacne,u;HaTa TPaHCTUPETHUHCKa aMUJIOKN103a ITPETCTaByBa

TMpOrpecuBHa  0ONECT €O XeTEPOreHH  KIMHUUKH
Manuectarnyu. Ce KapakTepu3supa co 6aBHO TPOTrpecBHA
nepudepHa  CEH30MOTOPHA  W/MIM  aBTOHOMHA
HeBpolaTWja U  MYJITHCUCTEMCKO eKCTpalienylapHo

TaJIo}Kethe Ha aMUJION]T, IIITO JIOBe/TyBa I0{MC(YHKIMja Ha
pa3MuHK opraHu u TkBa. HacyeHaTa TpaHCTHPeTHHCKa
aMMJIONI03a € Mpelu3BUKaHA OfI IIPOMEHH (MyTaluu)
Bo TTP renor. Uctute ja menyBaat JJHK cekBeHiara,
IpaBejKu ja IIOMHAKBa 07 OHaa Kaj moBeKeTo nyre. Cekoe
JieTe HacJlelyBa JIBe KOIUU Ol CEKOj TeH: eJJHa Off MajKaTa
u emHa ofi TaTkoTo. TTPA ce HacimemyBa Ha aBTO30MHO
JoMUHaHTeH HauuH. OBa 3HauM JieKa Hac/ieyBarbeTo
Ha caMo elHAa KOMHUja Off MYTUPaHUOT I'eH MOKe Jia
jampeau3BKKa oBaa cocTojoa. HoBa mytainmja (de novo)
MCTO TaKa MOKe Jla ce C/Iy4, HO Toa e mopeTko [11].
Npentudukyanu ce noeke ox 120 TTP myramuu. V1221,
T60A, u V30M ce Hajuectute BapujaHTu. CuTe MyTaruu
ja MeHyBaaT CTPYKTypaTa Ha TPAHCTUPETMHOT, CO IITO
ce OHEBO3MOKYBa HEroBOTO IPaBUIHO (hOPMHUPaAIE
v (yHKIMOHMpame. HacmemHaTa TpaHCTHpPETHHCKA
aMWIOU/103a € CUCTeMCKa, TPOrpecuBHa MY/ITUCHCTEMCKA
0OorecT, Ima of TaMy MCTaTa MOJKe Jia peIu3BUKa pa3InuyHu
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cumniromu. KapakrepucTuuHa mMojaBa e mepudepHaTa
HeBpOMATHja, WIK OLITEeTYBabe Ha mepucepHUTe HEPBU
(11]. AmunouaHWTe Hacjlard MOXKe Ja IIpeu3BHKaaT
KOHTeCTMBHa  CpleBa  CJ1abocT,  XumnepTpohHyHa
KapAMOMMOIIATHja, apuTMHja WM cuHKoma  [11].
AMWiouiHUTE [IETO3UTH BO TaCTPOUHTECTUHATHUOT
TPaKT MOXe Ja Mpeu3BUKaaT rajiele M TOBpaKame,
XPOHMYHA JIjapea, 3amek, YyBCTBO Ha 3aCUTYBakbe I0ciie
BHECYBae MaJi KOJMYMHM Ha XpaHa (paHa CHTOCT)
enu30/1 Ha Jujapea ¥ orctumnanyja [11].

HacmemgHara TpaHCTHpPETHMHCKA aMWIOHM03a W
comujaiHaTa cTurma: 3Bopu, mociegui ¥ MpoMeHu
BO MepIienIujaTa

Pesynratute of egHO MCTpakyBame [12] oTKpuBaat
TPKUCYCTBO HA CTUTMATH3allija Kaj MaldeHTH IOrofieHN
071 0Ba 3a00/TyBarbe KOM JKMBeat BO ofpefieH reorpadcku
PETHOH, CMeTaH 3a BEpojaTHO MECTO Ha IOTEKIo Ha
HajuecTaTa OCHOBHA MyTallja Ha oBaa Oonect. [aBHUTe
HAOJI¥ Off CTY[IKjaTa Ce CyMHMpAaT BO C/IeIHUBE TOUKM:

m (Crurmarusanyja BO
Jerpajiipame;

KOHTEKCT Ha COI_H/IjaT[HO

m  MynTy- ¥ TpaHCTeHepaljucKaTa Ipupoyia Ha 6orecTa;

B PasnuuHu cTereHn Ha MHTepPHAIM3alja Ha CTUTMATa
(marMeHTUTE MOKAaKYBaaT pas3IMUHU peakUUHd Ha
CTHUIMaTa, IITO BOJIH JI0 BO3/IP;KAHOCT BO FOBOPEIhe 3a
borecTa, 0cOOEHO HAafIBOP Off CEMEjCTBOTO, OTIIOPHOCT
U TPeeMOTHBHM DeaKIMH Ha MOTeHIUjalHu
HeraTHBHU CTAaBOBH),

m HamanyBame Ha cTUTMAaTa M TMOf00OpyBame Ha
conyjasHaTanprdaTeHoCT: MalMeHTUTe UCTaKHYBaaT
lleKa BO TIOC/IE[IHATE HEKOJIKY JelleHHM CTHrMara
okony (hbamunMjapHaTa aAMUIOW[03a 3HAYUTETHO
ce HaMajJWIa, a ColujajiHaTa mpudaTeHoCcT ce
nozo0pua.

[eHepanHO TI7IelaHO, OBME HAoOAM ja HarjacyBaar
BOKHOCTA HA CONMjaJIHMTe W KYyITypHUTEe (HaKTOpU
BO WCKYCTBaTa Ha TaleHTHTe, Kako M moTpebaTa
o7l TPOJIOJKYBAaFe Ha HAMoOpUTe 3a HaMajyBame Ha
CTUTMaTU3alfjaTa M MOJJIPIIKA Ha OBME WHAWBUIYU
BO HUBHHUOT CEKOjjHEBeH KUBOT. [loBeKkeTo yuecHWIM
BO KCTPaKyBAameTO T OINWIIafe CBOMTE HCKYCTBa
CO CTUTMaTu3alja KaKo WCKJIYYMBO TIOBP3aHU CO
HaCTaHW Off HUBHOTO JIETCTBO ¥ TIOM/IaiuTe Tofunu [12].
HcToBpemeHo, Oellle 3a0e/Ie;KaHO JIeKa BO TPETXOHUTE
TelleHUuM TOCTOe/Ia 3HAYMTEJTHO [TOMaJIa COIiMjaiHa CBeCT
3a aMUJIOU/THATA MTOMTMHEBPOMNATHja, OTKOJKY IITO € CTyuaj
nerec. Bo Toj mepuo, 3aeHUIMTE MOXeOU CTeKHaje
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MPAaKTHYHO MCKYCTBO CO COCTOj0AaTa, HO HEe CTEKHaje
TIOBOJTHO 00jeKTHBHM MH(opMaIMy 3a camara Oonect,
HEj3MHUTE KapakTepUCTHKM M HaudHUTe Ha MPEHOC.
Kako momomHuTeNIeH acmeKT Ha OIMIITOTO Hero3HaBarbe
Ha cocTojbaTa, HeKOM MAIMeHTH ja TIOBp3ajie CBojaTa
CTUTMaTH3allija co HeJI0CTaTOKOT Ha uHpopManuja. Tue
ro mneplenupaaT Helo3HaBameTO Ha OBa 3a00NyBambe
Kako I7aBeH (haKTop Koj I'M [ioBellyBa JPyruTe fla '
BOCIIPMEMAT WIEHOBMTE Ha CeMejcTBaTa IIOTOJeHH Off
OorecTa Kako jiuIia Ito Tpeda fja ce m3bernysaat [12].

WckycTBaTa Ha yuecHUIIUTe CO CTUTMATHU3alUja ce jaCHO
TIOBP3aHy CO IMHAMHKATA Mery MOoeMHeI|0T, HeroBOTo/
HEj3MHOTO CeMejCTBO U 3aefHUIIATa, MPH LITO Pa3TMuHU
MHIVBUYMM ja JedMHUpaaT M JIOKMBYBAaT CTHTMaTa
Ha pa3inuyHu HaunHu. OfipefieHU ceMejcTBa MOTOJeHU
of (hamuIMjapHaTa aMIWIOWIHA MOMMHEBpOMATHja ce
orpaHMYeHH Jla 300pyBaat 3a 0ojecTa caMo BO PaMKHUTe
Ha CBOjOT KpYI, a HEKOM WHJMBUJM pellaBaaT [a TI'd
HanynITaT CBOMUTE POJHU TPajioBU MOpPaJd UYBCTBOTO
Ha MCKIyueHocT ¥ m3onmanmja [13]. OBoj eHoMeH Ha
M30J1a1lja M U30eTHyBarbe e IPUMeP 3a Toa KaKo CTUrMaTa
MOKe J1a C0371a/ie CHJTHY COIIMjaTHU Oaprepy 1 Ja ja orofin
TICHXOJIOIIKOTA 071arococTojoa Ha JIyIeTo TOTOfieHH Off
Oonecra, (hopMUpajku 1TabOKM TpayMH KOM BiMjaaT Ha
HUBHATa UleHTH(UKaIIja 1 COIUjaTHO (DYHKI[MOHUPaKbe.
OBue HaofM ja HarjacyBaaT Ba)KHOCTA Ha HaMasTyBaibe
Ha CTepeoTUIITe W 3rojieMyBalme Ha efyKalijata 3a
oBa 3abo/myBame, 3a Jla Ce CIPEYM MOHATAMOIIHOTO
HapyIlyBabe Ha COl[fjaiHaTa MHTerpaliyja Ha MoroJieHuTe
VH/IUBUIA 1 HUBHKTe ceMejcTBa [14]. cTo Taka pesynraTu
Of 0Ba MCTpaKyBarbe MOKAKyBaaT JleKa o0paciuTe Ha
CTMIMa BO 3ae[[HUIIATa J0KUBeasie 3HAUUTeTHU IIPOMEHU
BO IOC/IeJHUTE HEKONKY [elleHnu. Hekow ydecHuIm
TY OMMINAJie CBOMTE MUCKYCTBA CO CTUIMAaTU3allvja Kako
HEIIITO HITO Ce Cy4yBajio MpeTeKHO BO MUHATOTO. Tue
M3BellTay Oea JOTOMHETH CO HallOMEHH 3a 3HAYUTETHOTO
noyobpyBate Ha  CcOlMjajiHaTa NpUQATeHOCT Ha
TIOTOfIeHUTe UHIMBUIYY Y HaMaJTyBathe Ha MHTEH3UTETOT
Ha CTUrMaTH3alujaTa Koja Tue ja moxuseaine [15]. OBa
TOfI00pYBame, HajBepojaTHO, Cce MO/KM Ha IIOBEKe
(baKkTOpH, BKIYUUTETHO ¥ TIOPACTOT Ha JIOCTAITHOCTA Ha
MeJUIIMHCKY TPeTMaHW, KaKo M TeKOBHUTE KIMHUYHU
WCTIUTYBaba KoM MpPOJIOJKYBAaT fla ce pasBuBaart. Mcro
TaKa, 3HauajHa yjora MMaaT MPUMapHUTE 37paBCTBEHU
pabOTHUIM, KOM BO TIOCTIEIHUTE TOAWHU WrpaaT Ceé
TIOTOJIeMa YJIoTa BO PETMOHOT, CO BOCIIOCTaBYBambe 100Po
OpraHu3UpaHy YIATHY TPOLIeIYPU U COOJIBETHO KITMHUYKO
yIpaByBambe co Oonecta. Tue, UCTO TaKa, IPUOHECYBAaAT
3a TIPOMOIMja Ha 37IPaBCTBEHOTO 00Opa3oBaHUe, IITO
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TI0Mara BO 3roJIeMyBarbeTo Ha CBeCTa M HaMaJyBameTo Ha
TorpelHuTe pa3ouparba 3a boecta Bo 3aeHuiaTa. OBue
IPOMEHHM 3HAYMTETHO TO HaMaJIi/Ie TOBApoOT Ha OojecTa
BP3 HaleHTUTe ¥ HUBHUTE CeMejCTBa, LITO Ce Ofjpas3yBa
Ha 1oj1o0peHa MCUXO/IONIKA M COLjaiHa 0/1arococTojoa.
OBoj pa3sBoj Ha HacTaHWTe VKakyBa Ha Toa /[ieKa
TPOJIO/KEHUTE HATIOPH 32 00pa30BaHKeTo, II0f00pyBarbe
Ha 37jpaBCTBEHATAa Hera i 3rojieMeHa ITOJiIpIiiKa off CTpaHa
Ha 3[paBCTBEHUTE IPOeCHOHANI 1 OpraHu3alliuTe,
MOJKAT [ja MMAaT [OJIrOpOYeH IO3UTHBEH e(eKT Ha
HaMa/IyBameTo Ha CTMIMaTa M Ha Mofo0pyBame Ha
JKMBOTHHTE YCJIOBYM Ha JIMI[ATa IOTOJEHH Of Hac/lefHa
TPAHCTUPETICKA aMUJION03a.

3axknyuonu

CturMara Koja ce jaByBa BO KOHTEKCT Ha HaCJIeHUTeE
0oecTH HeCOMHEHO MPOM3JIeryBa of MHTepaKIyjaTa Ha
crenu(UUHITE KapaKTePUCTHKU Ha 00j1ecTa 1 Hej3SUHIOT
HauMH Ha HaciefyBame. Col[Wja/HUTE WCTPaKyBaun
Tpeba Ja TO TpoydyyBaaT e(eKTOT Ha CTUTMAaTa M
HAUYMHOT Ha KOj MHIMBUJIYMTe 1 CEMejCTBa ja yITpaByBaar
oBaa MH(opMaiuja. Bo 0Boj KOHTEKCT, BajkHO e fla ce
pasrieqiaaT MpoIecuTe MpeKy KoM THe T'M 00jacHyBaaT
CBOMTE OJIYKM M TPAKTHKH, KaKO U KaKo OBUe OfITYKH
BIMjaaT Ha HWBHATa COLWjaliHA HHTErpanyja # Bp3
TepIIenIyjaTa Ha COTICTBeHATa UIEHTUTETCKA BPETHOCT.
Co orie Ha oOBMe HOBM TIpeJW3BHIM, TOTpeOHO e
TIOTIONTHUTETHO MCTPaKyBame U Pas3Boj Ha CTpaTeruu 3a
MUHUMU3Mpatbe Ha CTUTMATU3aljaTa 1 MoJ00pyBambe Ha
OTIIITECTBEHOTO pa30uparbe 3a HACTeIHUTE OOeCTH.
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ABSTRACT

Congenital granular cell epulis (CGCE) is an exceptionally rare benign soft tissue tumor of the neonatal oral cavity,
that usually originates from the neonatal gingiva and can lead to difficulty in breathing and feeding upon birth.
It has predominance for females with an 8:1 ratio in relation to males and is exclusively encountered in the oral
cavity.

We present a case of a full-term female neonate, born after a regularly monitored, uncomplicated pregnancy, in
whom multiple papillomatous growths were identified in the oral cavity within the first hours of life. A larger
papillomatous lesion measuring 2 cm was noted on the tongue, accompanied by several smaller nodules measuring
0.4-0.6 cm nearby, as well as an additional lesion on the mandibular alveolar ridge. The neonate was under medical
supervision and exhibited no significant respiratory or feeding difficulties.

Complete surgical excision was the treatment of choice and was performed under general anesthesia on the
second day of life. The postoperative course was uneventful, with stable vital signs maintained throughout.
Histopathological and immunohistochemical analyses confirmed the diagnosis of CGCE.

Postoperatively, the infant was regularly followed by the neonatologist, with no recurrence of the lesions observed,
satisfactory healing, and normal growth and development.

This case highlights the unusual multifocal presentation of CGCE, including involvement of both the tongue and
mandible, and emphasizes the importance of prompt recognition, surgical intervention, and histopathological
confirmation to ensure optimal neonatal outcomes.

Keywords: Newborn, Multifocal oral mass, congenital granular cell epulis, multidisciplinary management.

INTRODUCTION after birth (1). Therefore, it occurs exclusively in newborns
babies (2). The etiopathogenesis of congenital epulis
remains incompletely elucidated, although the condition
demonstrates a marked predilection for female neonates,
femele : male ratio is 8:1. The lesion exhibits considerable
variability in size and may present as either a solitary or
multiple nodular mass arising from the alveolar ridge. It

Congenital granular cell epulis is a unique and rare
benign lesion that occurs in the alveolar ridge mucosa
of the jaw of the newborn. An example of neonatal oral
disease is the congenital granular cell lesion (CGCL),
it is also known as congenital epulis. This is a gingival
congenital benign rare tumor whose evolution ceases
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presents as a submucosal mass of varying size, usually
single [3] but multiple cases have also been reported [4] .

In most cases, congenital epulis is asymptomatic and
therefore may not be detected until birth. Prenatal
diagnosis is uncommon and mostly confined to the third
trimester. Multifocal lesions or occurrences in atypical
intraoral locations—such as the tongue, as shown in our
case , are exceedingly uncommon and contribute to the
clinical diversity of this entity. Nevertheless, when the
lesion attains substantial dimensions, it can contribute
to clinically significant complications, including
difficulties with feeding and, less commonly, respiratory
compromise.

Given its rarity, distinctive clinical behavior, and the
potential for diagnostic confusion with other neonatal
oral masses, CGCE represents a condition of significant
clinical interest. Early recognition and appropriate
management are essential to prevent functional
complications and to ensure optimal neonatal outcomes.

This report describes a rare case of multifocal CGCE
affecting the tongue and lower jaw in a full-term female
newborn. The unusual location and multiple lesions,
along with a smooth recovery after surgery, underscore
the importance of reporting such cases.

CASE PRESENTATION

The patient was a full-term female neonate, born after
a regularly monitored pregnancy with no reported
complications, infection screening swabs during
pregnancy were negative. The perinatal and postnatal
course was unremarkable. The infant had a birth
weight of 3250 g and Apgar scores of 9/9/10 at 1K, 5K, 10,
respectively.

Upon initial oral examination, papillomatous growths
were identified on the tongue, comprising one larger
lesion measuring 2 cm in diameter and several smaller
nodules ranging from 0.4 to 0.6 cm surrounding it. In
addition, a smaller lesion was noted on the mandibular
alveolar ridge.

A cranial ultrasound (CNS echography) performed shortly
after birth was within normal limits for age, and no other
congenital anomalies were detected.

Given the potential for functional interference and the
benign clinical appearance, complete surgical excision
under general anesthesia was performed on the second
day of life. The procedure was uneventful, and normal

feeding was established immediately postoperatively.

Histopathological and immunohistochemical analyses of
the excised lesions confirmed the diagnosis of congenital
granular cell epulis (CGCE). Postoperative follow-up at
6 days and 6 months demonstrated complete healing
without recurrence, and the neonate remained in
excellent overall health.

DISCUSSION

Congenital granular cell epulis (CGCE) is a very rare
benign tumor of the neonatal oral cavity, with fewer than
250 cases reported in the literature. The anxiety of the
family because of the appearance of the lesion makes
the physician who is responsible for the diagnosis and
treatment of these disorders have a major role in the
proper management of these cases .(5). It occurs almost
exclusively in females and typically appears as a solitary
lesion on the maxillary alveolar ridge.

The present case is unusual because of the multifocal
presentation, with a large lesion on the tongue, smaller
nodules around it, and an additional lesion on the
mandible. Such atypical locations and multiple lesions
are exceptionally rare. Interestingly, despite the size
and number of lesions, the neonate had no feeding or
breathing difficulties, which is not always the case in
larger CGCE.

Most cases are diagnosed after birth, but a few reports
have shown that CGCE can be detected prenatally by
ultrasound or MRI, usually in the third trimester. Early
detection could help plan delivery and prepare the
neonatal care team, especially if lesions are large or
could interfere with feeding or respiration. However,
small lesions often remain undetected before birth.

Surgical excision is the treatment of choice and is
usually curative, with recurrence being extremely rare.
Histopathology and immunohistochemistry confirm the
diagnosis and help differentiate CGCE from other oral
masses. Histopathologically, CGCE is characterized by
large polygonal granular cells with eosinophilic cytoplasm
and small, uniform nuclei, typically negative for S-100
protein, distinguishing it from granular cell tumors
seen in older children and adults. Immunohistochemical
confirmation is essential in atypical or multifocal cases
to establish the diagnosis and exclude other entities
such as oral teratomas, neuroectodermal tumors, or
hemangiomas.
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This case highlights the importance of careful postnatal
oral examination, awareness of rare multifocal
presentations, and consideration of the potential for
prenatal detection in selected cases.

CONLUSION

Congenital granular cell epulis (CGCE) is an uncommon
tumor seen only in the newhorn. (6) It usually tends
to grow on anterior alveolar ridge of the newborns,
more on the maxilla than on the mandible(7). This case
demonstrates an unusual multifocal distribution,
involving both the tongue and the mandible, highlighting
the broad clinical variability of CGCE.

Early prenatal recognition of CGCE is of critical
importance. Prenatal imaging using ultrasound or
MRI can identify large or multifocal lesions, allowing
for timely planning of delivery and preparation for
potential airway management. Early detection also
facilitates multidisciplinary coordination to ensure
optimal neonatal care. The neonatal disease may be
perceived before birth, on examination of prenatal
care, such as ultrasound [8] .Although most cases are
traditionally diagnosed postnatally, the integration of
prenatal screening can significantly improve perinatal
outcomes. Recognizing atypical or extensive oral lesions
before birth enables clinicians to anticipate challenges,
reduce complications, and provide targeted interventions
immediately after delivery.

Early diagnosis and surgical treatment of CGCE are
essential to avoid functional impairment. The prognosis
is excellent following complete excision (9). For multiple
CGCTs, simple surgery has been adopted (10). This
report highlights the importance of being aware of
atypical presentations of CGCE, conducting thorough
oral examinations of newborns, and proactively using
prenatal imaging in suspected cases.
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ABSTRACT

This case report presents the complex clinical course of a female preterm neonate born at 31+4 weeks of gestation,
with low birth weight (970g) and reduced Apgar scores (6/5/5). The infant was hospitalized for 119 days in the
neonatal intensive care unit (NICU), where she underwent extensive diagnostic evaluations and multidisciplinary
treatment. Laboratory testing confirmed CMV DNA positivity in both blood and cerebrospinal fluid (CSF), indicating
active congenital infection. Neuroimaging revealed periventricular leukomalacia (PVL) and hydrocephalus, which
were managed through serial lumbar punctures and close neurological monitoring. Persistent thrombocytopenia
prompted hematology consultation, while elevated direct bilirubin levels led to gastroenterology. Pediatric
cardiology evaluation identified a left-to-right shunt at the foramen ovale and incomplete interventricular septal
continuity. Ophthalmologic assessment revealed aggressive posterior retinopathy of prematurity (AP-ROP),
treated with intravitreal anti-VEGF injection and followed closely due to post-injection hemorrhages. Additional
investigations included TORCH screening, immunological testing, brain MRI, and auditory and visual assessments.
The multidisciplinary team included neonatologists, neurosurgeons, hematologists, gastroenterologists,
cardiologists, and ophthalmologists. Treatment involved antiviral and antibiotic regimens , supportive care, and
structured follow-up for neurodevelopment, hearing, and vision. This case highlights the importance of early
diagnosis and coordinated multidisciplinary management in congenital CMV infection, particularly in preterm
infants with neurological, hematological, hepatobiliary, cardiac, and ophthalmologic complications. It underscores
the value of integrated clinical protocols and long-term follow-up to improve prognosis and reduce morbidity in
this vulnerable patient population.. It also highlights the need for heightened clinical vigilance and collaborative
care to mitigate long-term morbidity and optimize neurodevelopmental outcomes.

Keywords: congenital cytomegalovirus; preterm neonate; periventricular leukomalacia; retinopathy of prematurity;
multidisciplinary care

INTRODUCTION asymptomatic at birth, preterm neonates, especially
those with very low birth weight, are at significantly
higher risk of severe, multi-system complications. The
clinical presentation in preterm infants can include
central nervous system involvement (e.g., periventricular
leukomalacia, ventriculomegaly), hematologic
abnormalities (e.g., thrombocytopenia), hepatobiliary
dysfunction (e.g., cholestasis), ocular pathologies (e.g.,
retinopathy), and congenital heart anomalies.

Congenital cytomegalovirus (CMV) infection is the most
common intrauterine infection worldwide, affecting
approximately 0.5-2% of all live births. It is recognized as
the leading non-genetic cause of sensorineural hearing
loss and neurodevelopmental impairment in infants.
In addition, congenital CMV is associated with visual
disorders and long-term morbidityCDC+1.

While most term infants with congenital CMV remain
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Early diagnosis and timely initiation of antiviral
therapy have been shown to improve long-term
outcomes, particularly in symptomatic infants.
However, management remains complex and requires
a multidisciplinary approach involving neonatology,
infectious disease specialists, neurology, ophthalmology,
cardiology, hematology, and gastroenterology.

This case report aims to highlight the challenges and
importance of early recognition and coordinated care
in a very preterm neonate with symptomatic congenital
CMV infection and multiple organ involvement. Through
a detailed clinical course, we emphasize the role of
integrated diagnostic strategies and long-term follow-up
in improving prognosis in this vulnerable patient.

CASE PRESENTATION

A female preterm neonate was delivered at 31 weeks
and 4 days of gestation via cesarean section due to fetal
distress. The birth weight was 970 grams, classifying her
as very low birth weight. Apgar scores were 6, 5, and 5
at 1, 5, and 10 minutes, respectively. Immediately after
birth, due to signs of respiratory distress, the infant
was intubated in the delivery room. Upon admission to
the neonatal intensive care unit (NICU), conventional
invasive mechanical ventilation was initiated using
Synchronized Positive Pressure Ventilation with Volume
Guarantee (SPPV+VG) mode. The first dose of exogenous
surfactant was administered via endotracheal tube (ETT)
for the treatment of respiratory distress syndrome (RDS).
The infant remained on invasive mechanical ventilation
for 23 days. Following extubation, she was placed on
non-invasive respiratory support with CPAP-NIV for an
additional 27 days. Oxygen therapy was then continued
with high-flow nasal cannula (HFNC) for 29 days,
followed by low-flow oxygen delivered via face mask until
respiratory stability was achieved.

Laboratory Findings

Serial investigations revealed significant multisystem
involvement:

Hematology:

Severe thrombocytopenia: platelet counts fluctuated
between 80 — 31 — 55 — 19 — 31 — 41 — 33 — 28
— 39 x10°/L

CRP: markedly elevated (11.1 — 86.6 mg/L), then decreased
progressively (4.8 — 1.8 — 1.7 — 0.9 mg/L)
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Leukocytes: 9.7 — 20.4 — 26.7 — 12.0 x10°/L
Biochemistry:

Glucose: fluctuating values (2.8 — 3.7 > 1.0 - 4.2 —
3.8 mmol/L) with episodes of hypoglycemia

Total bilirubin: 113 — 250 — 148 — 78 umol/L
Direct bilirubin: 38.8 — 132 — 95.4 umol/L
AST: 95 — 337 — 178 U/L

ALT: 20 — 231 — 108 U/L

LDH: 2376 — 707 — 378 U/L

Alpha-1 antitrypsin: 1497 g/L

Ceruloplasmin: 25.0 mg/dL

Hemostasis:

PT =126 sec

APTT =435 sec

TT =28.1sec

D-dimer: 2304 mg/mL (markedly elevated)
Infectious Disease Workup:

TORCH screening: CMV IgG = 118 (positive)
CMV IgM = 6.53 (positive)

PCR-CMV DNA: positive in blood and CSF

Neuroimaging (cranial ultrasound and brain MRI)
revealed periventricular leukomalacia (PVL) and
progressive  ventriculomegaly. Hydrocephalus was
managed conservatively through serial lumbar punctures
and close neurological monitoring in collaboration with
pediatric neurosurgery. Ophthalmologic examination
showed aggressive posterior retinopathy of prematurity
(AP-ROP), which was treated with intravitreal anti-VEGF
injections. Post-treatment retinal hemorrhages were
observed and closely followed.

Echocardiography identified a persistent left-to-right
shunt via the foramen ovale and partial interventricular
septal discontinuity. Hematology consultation was
obtained for refractory thrombocytopenia, while
gastroenterology was involved in managing prolonged
cholestasis.

Further investigations included TORCH screening,
immunologic testing, brain MRI, auditory brainstem
response (ABR) testing, and visual assessments. Antiviral
therapy with ganciclovir was initiated and continued
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as per protocol. Antibiotic therapy and comprehensive
supportive care were provided throughout the 119-day
NICU stay.

The infant was discharged with a structured
multidisciplinary follow-up plan, including neurology,
audiology, ophthalmology, and developmental pediatrics.

Outcome

The infant remained hospitalized for 119 days in the
NICU. At discharge, she was clinically stable in terms of
respiratory function, feeding orally, and gaining weight
adequately. Persistent ventriculomegaly required further
monitoring.

She was transferred to the pediatric neurosurgery clinic
for continued management of hydrocephalus and was
discharged on oral acyclovir therapy (tablets) planned
for 6 consecutive months as part of long-term antiviral
treatment.

A structured multidisciplinary follow-up plan was
established, including neurology, neurosurgery,
audiology, ophthalmology, gastroenterology, hematology,
and developmental

DISCUSSION

Congenital cytomegalovirus(CMV)infectionisasignificant
public health concern and the most frequent congenital
viral infection worldwide. While the majority of full-term
infants with CMV are asymptomatic at birth, up to 10-15%
may present with clinical signs, and the risk of severe
manifestations is notably higher in preterm and very low
birth weight neonates. The presented case illustrates the
complex and multisystem involvement of congenital CMV
infection in a preterm infant, underscoring the diagnostic
and therapeutic challenges associated with such cases.

Neurological involvement, particularly periventricular
leukomalacia (PVL) and hydrocephalus, is a well-
documented consequence of intrauterine CMV infection.
PVL is particularly concerning as it is a strong predictor
of future neurodevelopmental delays, including
cerebral palsy. In our case, early neuroimaging and
serial monitoring allowed timely identification and
management of hydrocephalus, avoiding the need for
surgical intervention during the neonatal period.

Thrombocytopenia and cholestasis are frequently
observed hematologic and hepatobiliary complications of
congenital CMV. In this case, persistent thrombocytopenia

Case report

prompted evaluation for alternative etiologies, although
ultimately attributed to CMV-related bone marrow
suppression. Similarly, cholestasis, along with elevated
direct bilirubin and liver enzymes, necessitated ongoing
gastroenterology input and supportive management.

The occurrence of aggressive posterior retinopathy of
prematurity (AP-ROP) in this infant adds another layer of
complexity. While ROP is primarily related to prematurity
and oxygen exposure, CMV has been implicated in
potentiating retinal damage through inflammatory and
vascular mechanisms. The use of intravitreal anti-VEGF
agents remains standard for AP-ROP, although the
presence of post-treatment hemorrhages, as observed in
this patient, raises the need for vigilant ophthalmologic
follow-up.

Cardiac findings, including a left-to-right shunt
and incomplete interventricular septal formation,
although possibly incidental, may reflect developmental
disturbances secondary to intrauterine infection and
prematurity. Comprehensive cardiac assessment is

essential to exclude hemodynamically significant
anomalies in this context.
Early antiviral treatment with valganciclovir

has been associated with improved auditory and
neurodevelopmental outcomes in symptomatic infants.
Although therapy carries potential side effects, such as
neutropenia, its benefits in high-risk cases—like the one
presented—outweigh the risks when closely monitored.

Thiscaseunderscorestheimportanceofamultidisciplinary
approach to the management of congenital CMV in
preterm neonates, involving neonatology, infectious
disease specialists, neurology, ophthalmology, cardiology,
hematology, and gastroenterology. Long-term follow-up is
crucial to monitor developmental progress and intervene
early in case of emerging deficits.

CONCLUSION

This case highlights the complex and multisystem
manifestations of congenital CMV infection in a very
preterm infant, illustrating the importance of early
diagnosis, comprehensive evaluation, and coordinated
multidisciplinary management. The involvement of the
central nervous system, hematologic abnormalities,
hepatobiliary dysfunction, ocular pathology, and cardiac
anomalies demonstrates the wide-ranging impact of
congenital CMV, particularlyin the context of prematurity.
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Case report

Timely initiation of antiviral therapy, close clinical
monitoring, and structured follow-up are essential
to mitigate long-term morbidity and optimize
neurodevelopmental outcomes. This report emphasizes
the need for heightened clinical vigilance and integrated
care protocols in neonatal units, especially when caring
for preterm infants with unexplained systemic signs.
Continued research and awareness are needed to improve
early detection strategies and refine management
approaches for congenital CMV infection in high-risk
populations.
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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 rishgyrtuara duhet té pérfshijné
njé paragraf gqé 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,gjéqédotéfokusontevémendjenelexuesit
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 besueshmérisé). Evitoni
mbéshtetjen vetém né testet statistikore té hipotezave, si¢ jané
vleratp,qédéshtojnététransmetojnéinformaciontéréndésishém
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, né tekst.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 t& dhéna mé shumé se njé
heré. Kufizojeni veten né té dhénat qé 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 qé 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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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 measurementerroror
uncertainty (such as confidence intervals). Avoid relying solely on
statistical hypothesis testing, such as p values, which fail to convey
importantinformationabouteffectsize.Give detailsabouttheran-
domizationanddescribethe methodsand successof 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 most important 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, aline 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, butdon'tdiscuss
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 garté
domethénien e pérgjithshme pareferencé nétekstin kryesoré, por
mos diskutoni rezultatet né té. Léreni lexuesin té vendosé 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
tekstii ploté. 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 t& méparshém. Rishikoni
referencat e literaturés dhe shihni nése mund té pérfundoni se si
té dhénat tuaja pérkojné me até qé 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 ¢gmoni 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

as for the full text. Do not send tables as photographs. Each table
should becitedinthe 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
resultssupportyouroriginal hypotheses.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
statementsandconclusionsnotadequately supported bythedata.
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
as they 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 book s in italics.The following is
a sample reference:
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Né tekst, 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,dheemriirevistés 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.Nationalserviceframeworkforcoronary
heart disease. London: DoH, 2000.

www.doh.gov.uk/nsf/coronary.htm (accessed 6 Jun 2003).

6. Kamberi A, Kondili A, Goda A, dhe bp; Udhérréfyes i shkurtér i
ShogatésShqiptaretéKardiologjisépérparandalimineSémundjes
AterosklerotikeKardiovaskularenépraktikénklinike, Tirané, 2006

7. AzemiM,ShalaM,dhebp.Pediatriasocialedhembrojtjashénde-
tésore e fémijéve dhe nénave. Pediatria, Prishtiné 2010; 9-25

Shmangni pérdorimin e abstrakteve si referenca; “té dhéna
té papublikuara” dhe “komunikime personale”. Referencat e
pranueshme, por ende té papublikuara lejohet té& merren, vetém
nése shénoni se jané “né shtyp".

6. Mirénjohjet: Ju mund té keni déshiré té falénderoni njerézit qé
ju kané ndihmuar. Kéto mund té rangohen prej atyre g€ ju kané
pérkrahur me teknika eksperimentale deri tek ata gé ju kané
késhilluar deri né bérjen e doréshkrimit final.

7. Formati i fajllit té té dhénave pér ilustrimet (figurat): JPG

Nése pérdoren fotografité e pacientéve, qofté subjekti, qofté
fotografité e tyre nuk duhet té jené té identifikuara, ato duhet té
shogérohen me lejen e shkruar nga ta pér pérdorimin e figurés.
Format e lejuara jané né dispozicion nga redaksia.

Nése fajllet e té dhénave jané shumé té médha pér t'u dérguar me
e-mail, rekomandohet dérgimi me CD né adresén toné.

8. Legjendat pér llustrimet (Figurat)

Legjenda e tabelés duhet té vendoset mbi tabelé. Referenca e njé
tabeleje, e cila éshté marré nga ndonjé publikim tjetér, duhet té
vendoset poshté tabelés. (Eshté pérgjegjési e autorit té sigurojé
lejen e ribotimit nga botuesit e atij botimi) Legjenda e figurés
duhet té vendoset né fund té faqges. Referenca e figurés e marré
nga ndonjé tjetér publikim vendoset né fund té legjendés. (Leja e
ribotimit duhet té sigurohet nga botuesi i kétij botimi).
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Journal articles:

1. LahitaR,KlugerJ,Drayer DE,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.

Books and other monographs:

4. ColsonJH,Tamour NJJ.Sportsin juries and their treatment. 2nd
ed. London: S. Paul, 2006.

5. DepartmentofHealth.National service frameworkforcoronary
heart disease. London: DoH, 2000.

www.doh.gov.uk/nsf/coronary.htm (accessed 6 Jun 2003).

6. OslerAG.Complement:mechanismsandfunctions.Englewood
Cliffs: Prentice-Hall, 1976.

Avoid using as references abstracts; “unpublished data” and
“personal communications”. References to accepted but yet
unpublished articles are allowed to be made, only if you note “in
press”.

6.Acknowledgements: You may wish to acknowledge people who
have helped you. These can range from those who supported you
withexper-imentaltechniquestothosewhoreadorofferedadvice
on your final manuscript.

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
submis—sion of a CD to our address is recommended.

8. Legends for lllustrations (Figures)

Thelegendofatablehastobeplacedabovethetable.Thereference
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
publication.)Figurelegendsaretobeplacedattheendofthepaper.
The reference of a figure taken from another publication stands
at the end of the legend. (Permission of reproduction must be
obtained from the publishers of this publication).









ATttty

PSS r SIS I A SIS PP r s



	Effectiveness of Elexacaftor/Tezacaftor/Ivacaftor in Cystic Fibrosis patients with complex CFTR alleles involving p.{Leu467Phe;Phe508 del}
	LJ.Proeska Stojanovski1, T.Jakjovska1,2
	Limitations in utilization of sodium fluorescein as a contrast agent during brain surgery
	Ivchev L1,2, Damjanovski S3, Markovski V1, Kostov M1,3
	THREE-YEAR SURVIVAL OF PATIENTS WITH MICROSATELLITE INSTABILITY (MSI) COMPARED TO MICROSATELLITE STABLE (MSS) COLON CANCER BY STAGE: A RETROSPECTIVE STUDY
	Qemal Rushiti1, Nikola Jankulovski1, Rexhep Selmani1, Svetozar Antovik1, Fatjona Mislimi Ollomani2
	Triglyceride/Glucose Index as a Biomarker for the Assessment of Cardiovascular Disease Risk
	Luzana Shabani1, Jehona Ali2,3, Mimoza Bafqari-Bakiji2,3, Sheqibe Beadini2, Mije Reçi1 
	Synchronous and metachronous primary malignant neoplasm of the urogenital organs -  our recent experience
	Ivchev J12, Ivchev Lj12
	EVALUATION OF THE CLINICAL AND HISTOPATHOLOGICAL CHARACTERISTICS OF THE TUMOR AS FACTORS FOR THE OCCURRENCE OF METASTASES IN THE CERVICAL LYMPH NODES IN SQUAMOUS CELL CARCINOMA OF THE HEAD AND NECK
	Milosev Vladimir1,2, Miloseva Dijana1, Boskoska Blagica2, Trokovski Nikola3
	Pilot Evaluation of the Pediatric Sleep Questionnaire (PSQ) in North Macedonia: A Screening Tool for Detecting Obstructive Sleep Apnea in Children
	Adrijana Ugrinoska Pandeva¹*, Tatjana Jakovska¹,²,  Katerina Boshkovska¹,² Vesna Dzambazovska¹
	Psikoza postpartum dhe interpretimi i saj ligjor
	Almira Xhaferi*¹, Kanita Xhaferi², Rihan Saiti¹, Rina Zejneli²
	PIODERMITË TEK TE PORSALINDURIT
	Visar Muça, Qëndresa Kadriu Muça, Gojart Sulejmani
	Format morfologjike të kolelitiazës dhe ndikimi i tyre në zhvillimin e kolecistitit
	Agron Zuferi¹, Bekim Ismaili²
	Përdorimi i plazmës së pasur me trombocite (PRP) në lezionet muskuloskeletale
	Albana Ahmeti
	The Use of Anterior-Segment Optical-Coherence Tomography for the Assessment of the Iridocorneal Angle and Its Alterations – Literature review
	Hristijan Duma1,2
	‘’КЛИНИЧКИ ГРЕШКИ ВО ДИЈАГНОСТИЦИРАЊЕТО НА РЕНАЛНА КОЛИКА И АКУТЕН АПЕНДИЦИТ –ПРЕГЛЕД НА ЛИТЕРАТУРА’’
	Валон Адеми1, Иван Аргиров1, Берат Далипи1, Фати Ебиби1, Радомир Гелевски1
	THE HYPOTHESIS DEVELOPMENT IN SCIENTIFIC RESEARCH: THEORY, HISTORY, AND MODERN DEVELOPMENTS WITH EMPHASIS ON MEDICINE
	Atilla Rexhepi, Levent Ismaili
	MOVING FORWARD BOUNDARIES OF MACULAR MEASUREMENTS IN  GLAUCOMA - Review Article
	Dimovska Jordanova Vesna, Gineva Natasha, Osmani Ilir
	Осврт кон стигмата како социјален феномен при наследната транстиретинска амилоидоза
	Ivan Barbov1,2, Goce Kalcev2
	Congenital Granular Cell Epulis (CGCE) in a Female Newborn – Case Report
	Snezana Palcevska Kocevska1,2, Aneta Demerdzieva1,2, Marija Dimitrovska-Ivanova3,2, Jana Jovanovska1, Martina Serafimova3 
	Multidisciplinary Management of an Preterm Infant with  CMV Infection: A Case Report
	Mevlane Islami Limani1, Elizabeta Petkovska1, Orhideja Stomnaroska1, Sanja Ristovska1, Afrodita Stomnaroska-Jovanovski2
	_GoBack
	_Hlk215092777
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk215403988
	_Hlk214724764
	_Hlk183800941
	_Hlk214820813

