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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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:

0 Demographic information such as age and sex of the
patients.
0 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:

0 Computed Tomography (CT) scan findings.

0 Location of the lesion (right or left sided, anatomical
areas in the brain).

o Involved vascular territories (specific arteries affected).

0 Surrounding cerebral features, such as the presence of

edema (brain swelling).
Variables and Measurements.

* Primary Variable (s):

0 Type of CVA (categorized into ischemic stroke,
hemorrhagic stroke, and normal CT scan findings).

* Secondary Variables:

0 Lesion size (possibly measured in cm? or diameter).

0 Side of the lesion (right or left hemisphere).

0 Lobe involvement (frontal, parietal, temporal,
occipital, insular, or more than one).

0 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.
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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.

2A 2B 2C

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.

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

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

(£13.45). Of the participants, 65.3% (235 patients) were male,  of recent or remote head trauma, 44.7% had a family history
and 34.7% (125 patients) were female. A significant portion of  of CVA, and 15.3% had a history of brain space-occupying
patients had one or more common comorbidities: 76.9% had  lesions (SOL). Approximately 43.1% of patients had a history
hypertension, 31.4% had diabetes, 64.7% had heart disease, and  of previous CVA attacks.

36.9% were current smokers. Additionally, 29.4% had a history The CT findings revealed three primary types of strokes,
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Table 2. Associations Between Patient Demographics, Clinical Risk Factors, and CT Imaging Findings (Ischemic, Hemorrhagic, Normal).

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 No surrounding features 0 0 44 364.04 <.001
Features
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

*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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Table 3. T-Test Results for Age, Lesion Size, and Lesion Density.

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

*Cl=confidence interval.

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 wvariables, 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.
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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
etal., 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



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
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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



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.
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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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