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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 3 (360) 2025

Hua-Ting Bi, Yan Wang, Ting-Ting Wang. 
EFFICACY AND PROGNOSIS OF ANTI-VEGF AGENTS COMBINED WITH PANRETINAL PHOTOCOAGULATION IN DIABETIC 
RETINOPATHY: A CLINICAL OBSERVATIONAL STUDY.…………...........................................................................................................….6-8

Askhat Z. Bralov, Ruslan A. Nurakhunov, Magzhan S. Sadykov, Assiya Marat Issayeva, Saule M. Mardenova, Galymzhan G. Gallamov, Daniyar 
B. Amangaliyev, Arina A. Kirdyaikina, Assiya K. Mirtayeva, Svetlana I. Kuzmenko, Madina M. Abduyeva, Dinara Zh. Akhmetova, Yestay Sh. 
Abzalbek. 
A RARE CASE OF PULMONARY ARTERY INTIMAL SARCOMA: A DIAGNOSTIC CHALLENGE………......................................……9-12

Ana Kokhreidze, lali Saginadze, Rusudan Kvanchaxadze, Marine Gordeladze, Shota Janjgava, Iamze Taboridze. 
THE HIDDEN LINK: HOW VITAMIN D AND ZINC INFLUENCE GROWTH AND MENTAL HEALTH IN CHILDREN……......……..13-19

Tereza Azatyan. 
ANALYSIS OF THE RESEARCH STUDY OF THE PECULIARITIES OF INTERHEMISPHERIC ASYMMETRY AND 
INTERHEMISPHERIC INTERACTION OF NORMAL AND CHILDREN WITH INTELLECTUAL DISABILITIES……..………………20-24

Kaltrina Veseli, Fehim Haliti, Enis Veseli, Art Berisha, Argjira Veseli, Edona Breznica, Arta Veseli. 
CRANIAL MORPHOMETRY: COMPARING TRADITIONAL METHODS AND 3D SCANNERS………........................................……...25-30

Vadym Korniichuk, Anna Brodskaya, Igor Verbitskiy, Andrii Kurmanskyi, Petro Honcharenko. 
CUTTING-EDGE STRATEGIES IN CONTEMPORARY LAPAROTOMIC SURGERY: EMERGING TECHNOLOGIES, TECHNIQUES, 
AND FUTURE ADVANCEMENTS…………………………….........................................................................................……………………31-37

Eris Ranxha, Drilona Kënga, Oneda Çibuku, Entela Basha, Gentian Vyshka. 
DISCONTINUATION OF ANTIEPILEPTIC DRUGS AFTER EMBOLIZATION OF DURAL ARTERIOVENOUS FISTULAS….………38-41

Imasheva Bayan Imashkyzy, Kamaliev Maksut Adilkhanovich, Lokshin Vyacheslav Notanovich, Narymbaeva Nazerke Nurmagambetovna, 
Yerkenova Sandugash Yerkenkyzy. 
STUDY OF THE MORBIDITY RATES OF ENDOMETRIAL HYPERPLASIA IN THE REPUBLIC OF KAZAKHSTAN FOR THE PERIOD 
2012-2022…………………………………………….................................................………………………………………………………….42-50

Skander MSOLLY, Emna BORNAZ, Haifa ABDESSLEM, Kamilia OUNAISSA, Chiraz AMROUCHE. 
EVALUATION OF SEXUAL DISORDERS IN DIABETIC WOMEN BEFORE MENOPAUSE: ASSOCIATED FACTORS AND 
DETERMINATING THRESHOLDS…………................................................................................…………………………………………….51-56

Khabadze Z.S, Bakaev Yu.A, Mordanov O.S, Lokhonina A.V, Ivina A.A, Badalov F.V, Umarov A.Yu, Wehbe Ahmad, Kakabadze E.M, 
Dashtieva M.Yu. 
ANALYSIS OF STROMAL CELL CULTURE PROLIFERATION BIOMARKER USING MEDICAL ADHESIVES………………………57-65

Anfal Kadhim Abed. 
A STUDY OF THE EFFECT OF CA15-3 LEVELS AND APELIN PEPTIDE ON SOME BIOCHEMICAL VARIABLES IN PATIENTS WITH 
BREAST CANCER IN BAQUBAH CITY………………………………….............................................................………………………….66-70

Lian-Ping He, Xiang-Hu Wang, Cui-Ping Li, Jun-Hong Lin, Ling-Ling Zhou, Guang Chen. 
AN INSTRUCTIONAL DESIGN PROCESS FOR TEACHING MEDICAL STUDENTS HOW WILCOXON RANK SUM TEST ARE 
EXPLAINED………………………………………………………………………………………..........................................………………..71-75

Adelina Ahmeti-Pronaj, Art Uka, Lirim Isufi. 
THE URBAN BATTLEFIELD OF THE MIND: ENVIRONMENTAL INFLUENCE ON ADHD AND EXECUTIVE FUNCTIONS IN 
ADOLESCENTS………………………………..........................................……………………………………………………………………76-78

Sofia E. Romero, Jose Antonio Paredes, Ximena Espillco, Julia Moya, Ricardo Rodriguez, Walter Gomez-Gonzales. 
T LYMPHOCYTE LEVELS PRE AND POST VITAMIN C INFUSION IN PEOPLE NOT INFECTED WITH SARS-COV-2…..…………79-86

Nebogova K.A, Mkrtchyan L.K, Karapetyan A.G, Simonyan K.V, Danielyan M.H. 
DETERMINATION OF CHARACTERISTIC CHANGES IN FOOT MORPHOMETRIC PARAMETERS IN OVERWEIGHT ARMENIAN 
ETHNIC GIRLS OF THE SAME SOMATOTYPE AND AGE GROUP………...........................................................................................…..87-89

Li Rui, Zhuo Pengpeng, Wen Wenjie. 
JAG2 AS A KEY MEDIATOR IN PORPHYROMONAS GINGIVALIS-INDUCED PERIODONTAL INFLAMMATION……………....….90-94

Tian-Hua Du, Er-Gang Zhu, Guang-Ren Zhu, Shou-Zhi Wu, Hai-Ning Ni. 
RESEARCH ON THE PATH OF COMBINING PHYSICAL EDUCATION CLASS WITH “HAPPY RUN” TO IMPROVE STUDENTS’ 
PHYSICAL FITNESS TEST SCORES IN MEDICAL COLLEGES………………….............................................................................……..95-99

Sameer Mohammed MAHMOOD, Zaid Muwafaq YOUNUS, Manal Abdulmunem IBRAHIM, Hiba Radhwan TAWFEEQ. 
CARNOSINE VARIATIONS IN MALES: THE ROLE OF BMI AND VITAMIN D STATUS………......................................……………100-105

Khabadze Z.S, Bakaev Yu.A, Mordanov O.S, Magomedov O.I, Ivina A.A, Inozemtseva K.S, Badalov F.V, Umarov A.Yu, Wehbe Ahmad, 
Kakabadze E.M, Dashtieva M.Yu. 
SYSTEMATIC REVIEW OF WOUND DRESSINGS FOR PALATAL DONOR SITE MANAGEMENT IN ORAL SOFT TISSUE 
SURGERY………………………………………………………………………......................................…………………………………..106-112



Davydova Z.V, Pustova N.O, Popova N.G, Kachailo I.A, Gulbs O.A, Dikhtyarenko S.Yu, Lantukh V.V, Minin M.O, Torianyk I.I, Gargin V.V. 
SOCIOCULTURAL IMPACT ON STUDENTS IN A STRESSFUL ENVIRONMENT: MEDICAL AND PSYCHOLOGICAL 
ASPECT……………………………………………………………………………………………………...............................................….113-118

Tevzadze M, Kakhadze S, Janjghava Sh, Vashakmadze N, Khurodze T, Gulua N. 
DIAGNOSTIC VALUE OF PHOTON-EMISSION COMPUTED TOMOGRAPHY IN THE DIAGNOSIS OF THYROID GLAND 
DISEASES…………………………………………………................................................…………………………………………………119-123

Mohammed Mosleh Shwaish, Muhammed Malik Askar, Mustafa Adnan Abed Al-Qaysi. 
IMPLICATIONS OF SYZYGIUM AROMATICUM EXTRACTS TO REDUCE MULTI-DRUG RESISTANCE OF KLEBSIELLA 
PNEUMONIAE IN INDUCED URINARY TRACT INFECTION OF FEMALE RATS…...............................................................………124-134

Z.S. Khabadze, A.V. Vasilyev, A.A. Kulikova, Yu.A. Generalova, M.U. Dashtieva, Yu.A. Bakaev, A.Yu. Umarov, F.V. Badalov, A. Wehbe, I.V. 
Bagdasarova. 
ANALYSIS OF PERIODONTAL POCKET MICROBIOTA IN PATIENTS WITH CHRONIC GENERALIZED PERIODONTITIS……135-142

Maysaloon Shaman Saeed, Rasha Nadeem Ahmed, Heba Khaled Hatem, Waseem H. Alkhaffaf. 
CLINICAL AND RADIOLOGICAL PROFILE OF PATIENTS PRESENTING WITH CEREBROVASCULAR ACCIDENTS: A CROSS-
SECTIONAL STUDY…………………………………………………………...................................................................………………….143-150

Narine Harutyunyan, Lusine Stepanyan. 
FAMILY ROLES AND CAREER PRIORITIES AS PREDICTORS OF FAMILY WELL BEING……...................................…………….151-157

Liuxia Shi, Yi Wei, Hongqing Yu, Mengchao Xiao, Xue Chen, Pengpeng Zhuo, Yuelong Jin, Jian Zhai. 
RELATIONSHIP BETWEEN LIPID PROFILES AND RISK OF HYPERGLYCEMIA IN HYPERTENSIVE AND OBESITY PATIENTS: A 
MULTIVARIATE ANALYSIS………………………………………................................................................……………………..………158-165

Iryna Dvulit, Nataliia Dymar, Petro Kuzyk, Inna Marush, Serhii Chugin. 
ALIGNMENT OF HEALTHCARE TRAINING CRITERIA IN UKRAINE WITH EUROPEAN STANDARDS………....………………166-171

Yurevych N.O, Varzhapetian S.D, Buniatian Kh.A, Khotimska Yu.V, Sukhina I.S, Kuzmenko N.M, Trach O.O, Alekseeva V.V. 
CT-BASED STUDY OF ANATOMICAL VARIATIONS IN CHRONIC RHINOSINUSITIS PATIENTS……........................................…172-176

Izmaylov Nikita P, Abduragimov Abduragim M, Platonova Ekaterina A, Evchenko Daniil A, Bogatyrev Gennady S, Isakova Margarita S, 
Avtsinov Fedor O, Ershova Mariia A, Shingarev Fedor A, Yakhyaeva Nargiz T. 
COMPREHENSIVE ASSESSMENT OF VEGETATIVE AND NOCICEPTIVE STATUS IN PATIENTS WITH CARDIAC 
ARRHYTHMIAS…………………………………….............................……………………………………………………………………177-179

Ruaa A. Hamid, Hadeel A. AL Sarraje, Suha M. Abdulla. 
AWARENESS, USE AND EFFECTIVENESS OF EMERGENCY CONTRACEPTION……………...................................………………180-186

Aigerim Utegenova, Gulnara Kassymova, Ildar Fakhradiyev. 
EXPERIENCE OF IMPLEMENTING DIGITAL TELEMEDICINE TECHNOLOGIES TO IMPROVE ACCESS TO CERVICAL CANCER 
SCREENING IN RURAL AREAS OF THE REPUBLIC OF KAZAKHSTAN……….........................................................................…….187-194

Ahmad Khaleel, Elene Nikoleishvili, Natia Kharati. 
DIFFERENT TYPES OF SCREEN BEHAVIOR AND THE DEVELOPMENT OF PSYCHIATRIC DISORDERS IN ADOLESCENCE AND 
ADULTS IN ADJARA………………………………………………………………...........................................................…………………195-203

Walter Edgar Gomez-Gonzales, Juan Carlos Valencia Martínez, Luis Alberto Chihuantito-Abal, Jessika Corahua Ordoñez, Yeni Gutiérrez Acuña, 
Lidia Vargas Pancorbo, Maria Fatima Gómez-Livias. 
EPIDEMIOLOGICAL AND CLINICAL FACTORS ASSOCIATED WITH COVID-19 REINFECTION IN PATIENTS TREATED IN A HIGH-
ALTITUDE REGION………………………………………………..........................................................…………………………………..204-209

Kaibkhanov Ulukhan K, Konyshev Mikhail V, Ovsienko Aleksei A, Khromov Artur M, Glushets Daria D, Molchanova Maria N, Meilikhovich 
Sofia A, Kopitko Olga N, Solomonenko Andrey V, Mamedova Roksana G, Larina Anna D, Boyko Valeria, Kutenko Anna I, Gaponova Natalia A, 
Ermolenko Ekaterina V. 
ENDOTHELIAL GLYCOCALYX AND ATHEROSCLEROSIS: FROM MOLECULAR MECHANISMS TO THERAPEUTIC 
OPPORTUNITIES…………………………………………............................................……………………………………………………210-217



GEORGIAN MEDICAL NEWS
No 3 (360) 2025

© GMN 143

CLINICAL AND RADIOLOGICAL PROFILE OF PATIENTS PRESENTING WITH 
CEREBROVASCULAR ACCIDENTS: A CROSS-SECTIONAL STUDY

Maysaloon Shaman Saeed1, Rasha Nadeem Ahmed2, Heba Khaled Hatem3, Waseem H. Alkhaffaf4.
1Consultant Radiologist, Assistant Professor, College of Medicine, University of Duhok, Iraq. 

2Assistant Professor, Department of Surgery (Radiology Section), College of Medicine, Ninevah University, Iraq.
3Assistant Lecturer, Department of Medical Physiology, College of Medicine, Ninevah University, Iraq.

4Assistant Professor, Department of Medicine (Neurology Section), College of Medicine, Ninevah University, Iraq.

Abstract.
Background: Cerebrovascular accidents are considered as 

a major cause of disability and death worldwide, presenting 
with different clinical as well as radiological characteristics. 
An accurate diagnosis and management depends on the 
interpretation of these profiles. This study explores the clinical 
and radiological characteristics of stroke patients to enhance 
diagnostic and therapeutic approaches.

Methods: This cross-sectional study was conducted on 360 
patients clinically diagnosed with recent stroke at teaching 
hospitals in Duhok, Iraq. Unenhanced CT imaging was 
performed using standardized protocols to evaluate stroke 
characteristics. Data were collected on demographics, 
comorbidities, stroke classification, lesion features, and affected 
vascular territories. Statistical analyses were carried out using 
SPSS version 22, with chi-square tests and independent t-tests 
employed to assess associations. Statistical significance was 
determined at a threshold of p < 0.05.

Results: This study of 360 CVA patients (mean age 68.67 ± 
13.45 years; 65.3% male) found that ischemic strokes were the 
most common type (59.4%), followed by hemorrhagic strokes 
(28.3%) and normal CT findings (12.2%). Hypertension (76.9%) 
and heart disease (64.7%) were the leading comorbidities, with 
43.1% of patients having a prior CVA history. Lesions were 
predominantly right sided (46.9%) and frequently involved 
the middle cerebral artery territory (33.6%). Ischemic strokes 
had larger lesions (mean 32.48 mm) but lower densities (27.74 
HU) compared to hemorrhagic strokes (23.56 mm; 63.70 HU). 
Statistical analysis revealed significant differences between 
stroke types in age, lesion size, and density (p < 0.001).

Conclusion: Ischemic strokes were the predominant type of 
CVA, with significant differences in lesion size and density 
compared to hemorrhagic strokes. Hypertension and heart 
disease emerged as the most critical comorbidities, highlighting 
the need for targeted prevention and management Strategies.

Key words. Stroke, cerebrovascular accident, clinical and 
radiological findings.
Introduction.

A cerebrovascular accident is considered as an urgent medical 
condition distinguished by a sudden disruption of brain 
perfusion [1].

Hypertension is the primary cause of ischemic stroke [2] 
although hyperlipidemia, smoking, physical Inactivity and 
obesity are also prevalent causes [3].

Worldwide, stroke is the second leading cause of death. More 
than 101 million people have a stroke each year, and more than 

6.6 million people die of a stroke annually. About 1 in 4 stroke 
survivors will experience another stroke within five years [4] 
there is a sex related discrepancy in the lifelong risk of stroke 
which is more elevated in women compared to men due to their 
increased life expectancy [5].

Neuroimaging is crucial in stroke patients, particularly 
those with acute ischemic stroke. It aids in distinguishing 
alternative etiologies of stroke (e.g., migraine, neoplasms, 
seizures, metabolic disturbances, and peripheral or cranial 
nerve disorders), early identification of hemorrhagic stroke, 
differentiation of irreversibly infarcted tissues from salvageable 
ones, detection of vascular malformations, and formulation of 
treatment strategies for intravenous thrombolysis and intra-
arterial thrombectomy, and prognostication of outcomes [6,7].

The clinical profiling of CVA not only aids in identifying risk 
factors and stroke subtypes but also improves patient outcomes 
by guiding personalized care strategies. It also highlights the 
importance of analyzing personal and clinical characteristics 
in managing cerebrovascular accidents (CVAs). By examining 
factors such as patient demographics, medical history, and 
neurological examination findings [8,9].
Aim of the study.

Although there are some studies in our community regarding 
cerebrovascular accident, this paper will help to shed the light 
on the significance of using advanced imaging modalities to 
establish a better diagnosis and management outcomes. The 
study aims at identifying the clinical and radiological profiles in 
CVA patients in addition to assessing the association between 
some comorbidities and stroke clinical characteristics and 
imaging findings.
Patients and Methods.

The study is a hospital-based cross-sectional that was conducted 
on patients admitted and clinically diagnosed as having a recent 
cerebrovascular accident by specialized neurologists and transferred 
to the radiological department at Emergency Azadi, Azadi, and 
Zakho Teaching Hospitals. After receiving them, unenhanced CT 
scan imaging was performed in various orthogonal planes, 
I. Data Collection:

Data were collected during the period from February 2023 
to December 2024, with a total of 360 patients with the male 
patients being 235, and the female 125, then the proper imaging 
technique was chosen using Toshiba and Philips 64 slices, 
multiple axial, coronal and sagittal, three-dimensional (3d) 
reformatted sections were taken for the patients who were in a 
lying position and without the need for preliminary preparation. 
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Imaging was done in the following parametrs: 140 Kv. 170 ma, 
4-5 mm slice thickness, 0.5 image spacing ,0.8 sec. rotation 
time, 22 cm field of view. Windows included were standard 
bone and soft tissue and special windows for stroke in the 
setting (35 Hounsfield units (HU) -100HU window width level), 
images were investigated by two specialized radiologists with 
an experience of more than 15 years in the field.

After the images were captured, Data were analyzed to obtain 
the overall incidence of stroke according to age, gender, time 
interval between the symptoms and the CT examination, the 
main CT imaging criteria which included the following (the 
type of stroke {ischemic or hemorrhagic}, Right or left sided, 
special location such as in the brain, ventricular system or 
basal ganglia, then the lesion density in Hounsfield units, the 
surrounding perilesional edema or mass effects or both, the 
vascular territories involved in stroke occurrence) and detailed 
risk factors.
Data Collection Methods:

• Clinical Data:
o	 Demographic information such as age and sex of the 

patients.
o	 Presence of comorbidities: hypertension, diabetes 

mellitus, heart diseases, smoking habits, and history of trauma. 
(Also, other specific comorbid conditions were collected, as 
indicated in “etc.”).

• Radiological Data:
o	 Computed Tomography (CT) scan findings.
o	 Location of the lesion (right or left sided, anatomical 

areas in the brain).
o	 Involved vascular territories (specific arteries affected).
o	 Surrounding cerebral features, such as the presence of 

edema (brain swelling).
Variables and Measurements.

• Primary Variable (s):
o	 Type of CVA (categorized into ischemic stroke, 

hemorrhagic stroke, and normal CT scan findings).
• Secondary Variables:
o	 Lesion size (possibly measured in cm³ or diameter).
o	 Side of the lesion (right or left hemisphere).
o	 Lobe involvement (frontal, parietal, temporal, 

occipital, insular, or more than one).
o	 Presence of different comorbidities.

Inclusion Criteria:
All patients who were clinically diagnosed as having a recent 

cerebrovascular accident and were referred by a specialized 
neurologist aged 18 years old and above, Clinical diagnosis 
of stroke was established by specialized neurologists of 10 
years’ experience based on sudden onset neurological deficits 
consistent with cerebrovascular events, supported by clinical 
examination and medical history, in this study CT was used 
because of its availability and easiness compared to limited 
access to Magnetic Resonance imaging (MRI), All patients 
underwent initial diagnosis through CT imaging. Patients with 
normal CT scans but persistent clinical suspicion of ischemic 
stroke were subsequently assessed using MRI, which is not the 
subject of this study.

Exclusion Criteria
1. Unsatisfactory images due to either technical errors or 

excessive patient movement.
2. Patients with associated congenital brain anomaly.
3. Simultaneous finding of a space occupying lesion or a 

venous thrombotic changes during the imaging study.
4. Any patient with a subacute or chronic stroke depicted in the 

same CT scan image.
Sample Size Justification.

• The sample size for this cross-sectional study was determined 
using the prevalence of cerebrovascular accidents (CVAs) in 
Iraq, which ranged from 31.33 per 1000 in 2000 to 45.82 per 
1000 in 2015. To ensure adequate representation, the higher 
prevalence value of 45.82 per 1000 (4.582%) was used in the 
calculation. A margin of error of 5% and a 95% confidence level 
(Z = 1.96) were chosen. The formula for sample size calculation 
for large populations was applied: N= z2.p.(1-p)/ E2

• The minimum sample size required was calculated to be 67 
participants. However, this study included a total of 360 patients 
to increase precision, enhance statistical power, and allow for 
subgroup analyses. The larger sample size also ensured better 
representation of the population and accounted for potential 
missing data or non-responses.
Ethical Consideration.

The study was approved by the Local Health Ethics 
Committee of the Duhok General Directorate of Health. Written 
informed consent was obtained from each patient or their 
respective relatives, who provided detailed medical history and 
information regarding associated risk factors, all of which were 
systematically documented in individual case sheets.
Statistical Analysis.

The data, initially saved using Microsoft Excel, was analyzed 
using Statistical Package for the Social Sciences (SPSS) 
version 22. For Descriptive Statistics: Continuous variables 
such as age, and lesion size were summarized using means and 
standard deviations to provide an idea of their central tendency 
and variability. While Categorical data, including the type of 
CVA, presence of comorbidities, lesion location, and vascular 
territory involvement, were presented as frequencies (counts) 
and percentages to depict the distribution of these variables 
within the study population. To investigate the associations 
between categorical patient characteristics and CT findings, 
several statistical tests were employed. Chi-Square Test was 
utilized to determine if statistically significant relationships 
existed between categorical variables. To compare the means 
of continuous variables between patients with ischemic 
and hemorrhagic strokes, independent samples t-tests were 
conducted. For all statistical analyses, a significance level (alpha) 
of 0.05 was adopted. This means that a p-value less than 0.05 (p 
< 0.05) was considered statistically significant, indicating that 
observed relationships were unlikely due to random chance.
Results.

This study included 360 patients diagnosed with 
cerebrovascular accidents (CVAs), with ages ranging from 
21 to 96 years. The mean age of the cohort was 68.67 years 
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Figure 1. Non-contrast CT of the head in a 63-year-old male who presented with a history of a stroke of 8-hour duration. (A: axial, B: sagittal, C: 
coronal) images reveal a hyperdense hemorrhagic lesion in the left frontal, parietal, and temporal lobes, surrounded by an area of hypodensity 
indicative of edema. The lesion shows mass effect, with compression of the ipsilateral lateral ventricle and mild effacement of adjacent sulci. There 
is no significant midline shift. These findings are consistent with a hemorrhagic infarction likely involving the left middle cerebral artery (MCA) 
territory, with both ischemic and hemorrhagic components.

Figure 2. Non-contrast CT of the head in a 59-year-old female who presented with left hemiparesis and difficulty in speech. (A: axial, B: sagittal, 
C: coronal) reveals a wedge-shaped, hypodense lesion measuring 44 mm x 25 mm, involving the right frontal and parietal lobe cortex and 
subcortical white matter, with loss of gray–white differentiation. The lesion extends anteriorly toward the right frontal lobe. There is no significant 
mass effect, though slight widening of the right lateral ventricle is noted, likely due to surrounding edema. No hyperdense hemorrhagic component 
is identified. These findings are characteristic of a chronic right middle cerebral artery (MCA) territory infarction.

(±13.45). Of the participants, 65.3% (235 patients) were male, 
and 34.7% (125 patients) were female. A significant portion of 
patients had one or more common comorbidities: 76.9% had 
hypertension, 31.4% had diabetes, 64.7% had heart disease, and 
36.9% were current smokers. Additionally, 29.4% had a history 

of recent or remote head trauma, 44.7% had a family history 
of CVA, and 15.3% had a history of brain space-occupying 
lesions (SOL). Approximately 43.1% of patients had a history 
of previous CVA attacks. 

The CT findings revealed three primary types of strokes, 

Category Subcategory Frequency (n) Percent (%)
Type of the stroke Ischemic 214 59.4 

Hemorrhagic 102 28.3
Normal CT 44 12.2
Total 360 100

Side of the Lesion Right 169 46.9
Left 132 36.6
Bilateral 15 4.2
No lesion 44 12.2
Total 360 100.0

Table 1. CT scan Radiological Findings of Patients with Cerebrovascular Accidents.



146

Variable Level Ischemic (n) Hemorrhagic (n) Normal (n) Pearson Chi-Square p-value
Sex Male 158 45 32 28.135 <.001

Female 56 57 12
Site of Lesion No lesion 0 0 44 368.11 <.001

Right 123 45 0
Left 87 46 0
Bilateral 4 11 0

Lobe No Lesion 0 0 44 518.12 <.001
Centrum Semiovale 8 7 0
Basal Ganglia 16 11 0
Basal ganglia+IVH 0 3 0
Bithalamic 0 1 0
Both Lobes 1 0 0
Cerebellum 0 1 0
Epidural 0 2 0
Frontal 30 6 0
Frontoparietal 21 2 0
Frontoparietal Occipital 1 0 0
Internal Capsule 0 1 0
IVH 0 9 0
Occipital 31 7 0
Occipitoparietal 18 2 0
Parietal 51 4 0
Parietal+BG 0 1 0
SAH 0 5 0
SAH+IVH 0 2 0
Temproparietal 4 3 0
Temporal 27 1 0
Thalamic 6 34 0

Territory No lesion 0 0 44 383.66 <.001

ACA 30 7 0
ACA+MCA 26 2 0
ACA+PCA+MCA 2 0 0
BA 0 1 0
MCA 90 30 0 
MCA+PCA 26 17 0
PCA 40 45 0

Surrounding Cerebral 
Features No surrounding features 0 0 44 364.04 <.001

Oedema 77 48 0
Oedema and Mass Effect 137 54 0

Hypertension (HT) Positive 183 69 25 23.876 <.001
Negative 31 33 19

Diabetes Mellitus (DM) Positive 68 29 16 0.935 0.627
Negative 146 73 28

Heart Disease Positive 157 61 15 26.162 <.001
Negative 57 41 29

Smoking Positive 97 26 10 16.017 <.001
Negative 117 76 34

Trauma Positive 60 30 16 1.218 0.544
Negative 154 72 28

Removed brain SOL Positive 17 33 5 32.389 <.001
Negative 197 69 39

Family History Positive 101 39 21 2.427 0.297
Negative 113 63 23

Previous Attack Positive 106 37 12 10.045 0.007
Negative 108 65 32

Table 2. Associations Between Patient Demographics, Clinical Risk Factors, and CT Imaging Findings (Ischemic, Hemorrhagic, Normal).

*Note: p-values indicate statistical significance, with values < .05 considered significant. (n) represents the raw frequency or count.
**Note: a Abbreviations: HT, hypertension; DM, diabetes mellitus; SOL, space-occupying lesion; ACA, anterior cerebral artery; MCA, middle cerebral 
artery; PCA, posterior cerebral artery; BA, basilar artery; IVH, intraventricular hemorrhage; SAH, subarachnoid hemorrhage; BG, basal ganglia.
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Certain health conditions also had a clear impact, with a 
history of hypertension and heart disease, as well as smoking, 
all strongly linked to ischemic strokes. In addition, patients with 
a previous removed SOL as well as previous attack were more 
likely to have an ischemic stroke. Interestingly, no significant 
association was found with diabetes, trauma, or family history. 
In each of these significant relationships, the relationship was 
statistically significant (p<0.001), or at minimum p < 0.007, 
indicating that these relationships are unlikely due to random 
chance. However, for DM, Trauma, and family history, these 
relationships were not significant (p > 0.05), and therefore more 
research is needed.

Independent‐samples t‐tests revealed significant distinctions 
between ischemic and hemorrhagic stroke patients in terms of 
age, lesion size, and lesion density. Specifically, individuals 
with ischemic strokes were older (mean ± SD: 73.24 ± X years) 
than those with hemorrhagic strokes (66.45 ± Y years; p < 
0.001). Lesion measurements also differed markedly: ischemic 
infarcts averaged 32.48 mm in diameter compared to 23.56 mm 
for hemorrhages (p < 0.001). Finally, the average Hounsfield 
density of ischemic lesions (27.74 HU) was significantly 
lower than that of hemorrhagic lesions (63.70 HU; p < 0.001). 
Together, these results underscore pronounced imaging and 
demographic contrasts between stroke subtypes, with potential 
implications for prognosis and tailored clinical management.
Discussion.

This study offers a comprehensive analysis of the clinical 
presentations and radiological findings in patients with 
cerebrovascular accidents, shedding light on the diverse 
manifestations, underlying etiologies, and imaging patterns 
observed in such cases. By examining these profiles, the 
research not only enhances our understanding of the diagnostic 
complexities associated with stroke but also underscores the 
significance of early detection and targeted interventions in 
improving patient outcomes. The findings contribute to the 
growing body of evidence aimed at refining diagnostic protocols 
and therapeutic strategies for cerebrovascular disorders.

Ischemic lesions were the most frequent finding, occurring in 
59.4% (n=214) of the patients. This is consistent with previous 
research showing that ischemic strokes was the most stated kind 
in studies including all types of stroke (60–90.1%) (El-Hajj M 
et al., 2016) [10].

Hemorrhagic strokes were found in 28.3% (n=102) of all the 
patients. Variable prevalence rates of hemorrhagic strokes, 
which normally fall between 10 and 20 percent in general 
stroke populations, are reported in other studies (Mackenzie et 
al., 2019) [11] A particular population or methodological biases 

ischemic strokes were the most common, accounting for 
59.4% of cases (214 patients). Hemorrhagic strokes followed, 
comprising 28.3% of cases (102 patients) and Normal CT 
findings were seen in 12.2% of cases (44 patients).

Regarding lesion location, 46.9% (169) of patients had lesions 
on the right side of the brain, 36.6% had left-sided lesions 
(132), and only 4.2% had bilateral lesions. In 12.2% of cases, 
no lesions were visible on the CT scans, see Tables 1 and 2.

The distribution of lesions across the brain lobes was as 
follows: the parietal lobe was most commonly affected in 15.3% 
of patients (55 cases), followed by the occipital lobe (10.8%, 39 
cases), and the thalamic region (11.1 %, 40 cases). In terms of 
vascular territories, the middle cerebral artery (MCA) territory 
was involved in 33.3% (120 patients), while the posterior 
cerebral artery (PCA) territory was affected in 23.6% (85 
patients).

The average size of ischemic strokes was 32.53 mm, while 
hemorrhagic strokes had an average size of 23.47 mm. Cerebral 
edema was noted in 34.7% of cases (125 patients), and edema 
with mass effect was observed in 53.0% (191 patients).

A statistical analysis was performed to examine associations 
between patient characteristics and CT findings. The results 
showed statistically significant associations (p < .001) for 
several variables, including Sex, Site of Lesion, Lobe, 
Territory, Surrounding Cerebral Features, Hypertension (HT), 
Heart Disease, Smoking, Removed SOL, and Previous Attack 
(p = 0.007), while other factors like Diabetes, Trauma, and 
Family History showed no statistically significant relationship. 
Table 2 shows the associations between the various patient 
characteristics and the CT findings.

Our analysis revealed several compelling connections between 
patient characteristics and the type of brain injury observed on 
CT scans. We found that sex plays a significant role, with men 
experiencing ischemic strokes more frequently, while women 
showed a higher incidence of hemorrhagic strokes. 

The location of the stroke was also a key factor, with ischemic 
strokes predominantly occurring on the right side of the brain, 
while the hemorrhagic stroke occurs equally in both sides, and 
different lobes being more prone to specific types of strokes (e.g., 
parietal, occipital and frontal lobes more prone to ischemic, and 
the thalamus more prone to hemorrhagic).

The specific vascular territory affected also appears to be 
related to the CT findings. Particularly, ischemic strokes 
more commonly occur in the Middle Cerebral Artery and the 
hemorrhagic stroke is more common in the Posterior Cerebral 
Artery. Furthermore, the presence of surrounding edema and 
mass effect were found to be tightly linked to both ischemic and 
hemorrhagic lesions.

Variable CT Findings Mean Mean Diff. 95% CI* Lower 95% CI*Upper p-value
Age (Years) Ischemic 73.24 6.79 4.24 9.35 <0.001

Hemorrhagic 66.45
Lesion Size (mm) Ischemic 32.48 8.92 6.74 11.11 <0.001

Hemorrhagic 23.56
Density (HU) Ischemic 27.74 -35.96 -38.62 -33.29 <0.001

Hemorrhagic 63.70
*CI=confidence interval.

Table 3. T-Test Results for Age, Lesion Size, and Lesion Density.
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may be the cause of this study's increased prevalence. El-Hajj M 
et al. reported that intracerebral hemorrhage is the second most 
accounted type of stroke (6.5–30.7%) [10].

A notable 12.2% (n=44) of the cases presented with normal 
CT findings, emphasizing the potential for false negatives in 
acute stroke scenarios particularly for imaging that was done at 
a very early stage [12,13].

The thalamic (11.1 %) and parietal (15.3%) areas accounted 
for the majority of lesions. This result is in line with earlier 
research showing that the parietal lobe's vascular supply often 
causes it to be impacted when the middle cerebral artery (MCA) 
is blocked (Takamatsu et al., 2020) [14]. Non lacunar infarction 
was reported in 40–76.5% of stroke in many studies [15,16].

In one study the parietal (41.7%) was the most often infarcted 
site, followed by the frontal (12.5%) and basal ganglia 
(16.7%). These results are indicative of middle cerebral artery 
involvement [17].

In this research, The MCA was the most commonly affected 
vascular territory at 33.6% (n=121), followed by the PCA at 
23.9% (n=86). 

A substantial proportion of patients (53.3%) exhibited edema 
plus mass effect. The presence of edema following ischemic 
injury is well-documented and correlates with increased 
intracranial pressure and potential for secondary brain injury 
(Lee & Lee, 2017) [18]. In the initial hours following stroke, 
gray matter attenuation is seen on CT, leading to an insular 
ribbon, unclear basal ganglia, and a lack of gray/white matter 
contrast in the brain. Cortical sulci may vanish as edema 
progresses, and white matter hypo attenuation occurs. Midline 
Shift ( MLS) develops in the latter stages when ventricles may 
contract due to an increase in parenchymal volume [19].

The data show that lesions were more frequent on the right 
side (46.9%) compared to the left (36.9%) and bilaterally 
(4.2%). While some studies report a more balanced distribution 
[20], the predominance of right-sided lesions could relate to 
demographic or risk factor differences in this cohort. Hedna vs 
et al. [21], reported that Left-hemispheric strokes (54%) were 
more common than right-hemispheric strokes (46%).

The study reveals that men were diagnosed with ischemic 
strokes at a significantly higher rate than women. This finding 
aligns with existing literature, which consistently reports a 
higher prevalence of strokes among men, particularly in younger 
age groups. The American Heart Association emphasizes this 
disparity while highlighting the importance of considering 
hormonal and lifestyle factors, which can influence stroke risk 
differently between sexes. These differences underscore the need 
for sex-specific prevention strategies and tailored approaches to 
stroke management [22,23].

In the current study there were notable correlations with 
respect to lobe involvement, with ischemic strokes primarily 
affecting the parietal lobe and hemorrhagic instances more often 
affecting the thalamic areas. This aligns with previous research 
demonstrating the susceptibility of the parietal lobe to ischemic 
strokes. The association of ischemic strokes with the parietal 
lobe is well-documented in the literature. The parietal lobe's 
vulnerability to ischemia can be attributed to its vascular supply, 
primarily from the middle cerebral artery (MCA) [10,14].	

This study finding does not completely align with previous 

studies, naming the putamen as the most common site for ICH 
is significant, particularly in patients with chronic hypertension, 
which raises the question of regional variability in stroke 
presentations [24,25].

The study found a clear correlation between high blood pressure 
and a higher risk of hemorrhagic and ischemic strokes. This is 
consistent with other research study that highlight hypertension 
as the most common primary modifiable risk factor for strokes 
of both kinds. According to data from 30 research, hypertension 
has been found in roughly 64% of stroke patients [26,27].

Because diabetes promotes atherosclerosis and 
thrombogenesis, it is frequently linked to an increased risk of 
ischemic stroke. Patients with diabetes are significantly more 
likely to experience an ischemic stroke than people without 
the disease [28]. Additionally, diabetes may result in lower 
functional outcomes and complicate the rehabilitation process 
following a stroke [29,30]. This emphasizes how crucial it is 
to appropriately manage diabetes mellitus in at-risk groups in 
order to reduce the risk of stroke. 

In this study, the relationship between diabetes and stroke type 
did not reach statistical significance (p = 0.627), suggesting that 
while DM may be a common comorbidity, its isolated impact on 
the type of stroke found (ischemic or hemorrhagic) in the study 
sample were less pronounced.

The risk of stroke is greatly increased by heart diseases, like 
atrial fibrillation, coronary artery disease, and heart failure. 
The most frequent cardiac arrhythmia and the reason for 
cardioembolic stroke is atrial fibrillation (AF). This is linked 
to blood stasis and reduced cardiac output, which are linked to 
elevated levels of prothrombotic fibrinogen, D-dimer, and von 
Willebrand factor. This leads to the production of thrombus in 
the atrial appendage, which raises the risk of cardioembolic 
stroke [31,32], additionally, ischemic heart disease patients 
often have overlapping pathology that puts them at risk for 
stroke and other cardiovascular events. 

There is ample evidence linking smoking to stroke. Because 
smoking affects blood pressure, promotes atherosclerosis, 
and increases the risk of thrombosis, the American Heart 
Association states that smoking raises the risk of both ischemic 
and hemorrhagic strokes [33]. According to a study by Gallucci 
et al., (2020) [34], smoking may worsen outcomes following a 
stroke and aggravate neurological abnormalities. 

Hemorrhagic strokes can result from trauma, especially when 
there are brain traumas, however the exact effect can change 
depending on the situation. Research indicates that the severity 
and manner of injury are frequently associated to intracerebral 
hemorrhages caused by trauma (Grewal et al., 2015) [35].

Intracerebral hemorrhages that can cause substantial morbidity 
and mortality include subdural and epidural hematomas and 
subarachnoid hemorrhages. In order to prevent future vascular 
events, ICH survivors should prioritize good secondary 
prevention due to their elevated global vascular risk [36]. 
Furthermore, because of possible alterations in vascular integrity 
and vasculature, a history of cerebral bleeding increases the risk 
of ischemic stroke [37].

The presence of prior attacks also significantly correlates with 
eventual stroke occurrence (p = 0.007). Previous studies indicate 
that a history of transient ischemic attacks (TIAs) greatly 
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increases the risk of subsequent ischemic strokes, reinforcing 
the need for aggressive secondary prevention strategies [32].

One known risk factor for stroke is family history; multiple 
studies have shown that those who have a first-degree relative 
with a history of stroke are more likely to have a stroke 
themselves (Lisabeth et al., 2005) [38,39], although the exact 
mechanisms behind this link are unknown, they might involve 
lifestyle decisions, environmental factors, and shared genetic 
traits. Although this study found no significant correlation 
between family history and stroke, family history should still 
be taken into account when doing a thorough risk assessment 
for stroke.

Given the significant difference in lesion size, it is likely 
that ischemic strokes result in larger lesions than hemorrhagic 
strokes. The underlying mechanisms of each type of stroke 
may be responsible for this discrepancy. Ischemic strokes are 
usually brought on by arterial occlusions that impact wider 
vascular territories, causing more extensive tissue damage than 
hemorrhagic strokes, which are caused by localized hemorrhage 
[40].

Hemorrhagic strokes typically show up on CT imaging with a 
higher density than ischemic strokes, according to the notable 
difference in lesion density. This difference can be explained by 
the presence of blood, which has a greater density than the brain 
tissue that has been infarcted. Radiologists and neurologists 
must comprehend these imaging features in order to distinguish 
between different forms of stroke and to guide clinical judgment 
[41].

By incorporating these findings into the clinical practices, 
healthcare providers can improve risk assessments and 
diagnostic strategies, customize treatment protocols, and 
implement successful public health initiatives. In the end, this 
comprehensive approach will contribute to better prevention, 
management, and rehabilitation of stroke patients, which will 
improve clinical outcomes and quality of life for affected 
individuals. This study analysis of cerebrovascular accidents 
serves as a reminder of the critical interplay of various risk 
factors, demographics, and stroke characteristics in clinical 
practice.
Conclusion.

This study highlights that ischemic strokes are the most 
prevalent type of cerebrovascular accident, with distinct 
characteristics such as larger lesion size and lower density 
compared to hemorrhagic strokes. Hypertension and heart 
disease were identified as the most significant comorbidities, 
emphasizing their critical role in stroke risk. The findings 
underscore the importance of early diagnosis, targeted 
prevention strategies, and tailored management to address 
the diverse clinical and radiological profiles of stroke patients 
effectively.
Recommendations.

Prioritize the prevention and management of hypertension 
and heart disease through targeted public health strategies and 
systematic screening of high-risk populations. Advocate for the 
adoption of advanced imaging protocols to enhance diagnostic 
accuracy and facilitate personalized treatment approaches. 

Increase public awareness of stroke symptoms to reduce delays 
in seeking medical care and improve clinical outcomes.
Limitations.

The cross-sectional design limits causal inferences, and reliance 
on CT imaging may have missed subtle findings detectable by 
MRI. The study's regional focus restricts generalizability, and 
the lack of long-term follow-up data prevents assessment of 
outcomes and recurrence.
Abbreviations.

ACA: Anterior Cerebral Artery
BA: Basilar Artery
BG: Basal Ganglia
CI: Confidence Interval
CVA: Cerebrovascular Accident
CT: Computed Tomography
DM: Diabetes Mellitus
HT: Hypertension
HU: Hounsfield Units
IVH: Intraventricular Hemorrhage
MCA: Middle Cerebral Artery
MRI: Magnetic Resonance Imaging
SAH: Subarachnoid Hemorrhage
SD: Standard Deviation
SOL: Space-Occupying Lesion
SPSS: Statistical Package for the Social Sciences
3D: Three-Dimensional
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