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Abstract.

Background: Cerebral ischemic
stroke is life-threatening and debilitating
neurological disease. Studies have
shown that there is a close relationship
between carotid artery stenosis and
ischemic cerebral vascular disease. This
study was done to assess the carotid
artery abnormality with the help of color
Doppler sonography and to correlate
cerebrovascular accidents.

Patients and Methods: retrospective
study was carried out on 151 patients
with ischemic stroke. Risk factors such
as hypertension, diabetes
mellitus,smoking,  ischemic  heart
disease(IHD) ,dyslipidemia and age
were documented. The data gathered

from color Doppler examination
consisted of any carotid artery
abnormalities as intimal thickening

,stenosis, and plaque .

Statistical Analysis Used: The collected
data were analyzed and presented in the
form of tables ,figures, wherever
necessary.

Results: There are 103 patient have
abnormality in carotid artery which is
common in male{ 69 patient (67%)} .
The abnormalities are :( 65%) plaque,
(36%)  stenosis,  (15%) intimal
thickening & ( 2%) complete occlusion),
59% of the stenosis are significant (i.e.
>50% stenosis) .The abnormality is
common in the age group of (60 — 69 )
which has a significant association, 76.5
% of Hypertension & 59.5% of IHD has
abnormal carotid artery with significant
association also .

Conclusion: The duplex abnormality of
carotid artery detected by carotid
Doppler in the form of plaque ,stenosis,
& intimal thickening is common in
ischemic  stroke and  associated
significantly with hypertension , old age
and IHD as risk factors, and may help in
guide of the management of patient.
Key words: carotid artery stenosis ,
ischemic stroke ,carotid intima-medial
thickening (CIMT) ,duplex abnormality
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INTRODUCTION

Stroke is the second leading cause of death worldwide, and the leading cause
of acquired disability in adults in most regions.[1,2] Countries of low- and
middle-income have the largest burden of stroke, accounting for more than 85% of
stroke mortality worldwide. Few reliable data are available to identify risk factors
for stroke in most of these regions.[1-4] Stroke has many risk factors such as age,
male sex, hypertension, diabetes, cardiac diseases, transient ischemic attacks (TIA)
smoking, hyperlipidemia and previous attacks of stroke.[5] Although ischemic
stroke (IS) is more common than hemorrhagic stroke(HS).[6-8] The latter is the most
devastating pathological type of stroke and accounting for 9%-22% of total strokes
among Western populations.[9,10] In some developing countries, HS recorded
higher frequencies.[11-14] Insufficient data about stroke in Yemen, Sallam et al.[15]
was published and available study about the clinical profile of stroke in Sana'a ,also
there is published comparative study [16] between IS. and HS.but there is no
published study knock the relation between carotid artery stenosis and ischemic
stroke in Yemen in spite the vascular intervention of stroke now is needed in
management of stroke. So , this work provides study of this relation to improve
outcome of a patients with carotid stenosis .

Aim of the Work

This study was conducted to contribute in basic data about duplex study of
carotid artery in patient with ischemic stroke at European Modern Hospital in
Sana‘a.

SPECIFIC OBJECTIVES:
¢ To study the prevalence of the abnormality in carotid artery detected by
duplex study in patient with ischemic stroke.

¢ To determine the significant and character of carotid artery abnormality in
patient with ischemic stroke.

¢ To find out the relation of carotid abnormality with the risk factors (age,
sex, HTN, DM, IHD, smoking).

« To study percentage of carotid stenosis and correlation with symptoms in
patient with ischemic stroke .
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Methodology:

1-Study design:

Retrospective descriptive study.

2-Study population:

151 patients who diagnosed as ischemic stroke or TIAs at Modern European
hospital in Sana'a, capital of Yemen for a period of 2 year from January 2018 to
January 2020

3-Inclusion criteria:

Cases with history, clinical and CT scan findings consistent with cerebral
ischemic stroke diagnoses who underwent Doppler sonography of carotid arteries.

4- Exclusion criteria
Patients with following conditions were excluded: (neurosis, hypertensive
encephalopathy, sepsis, head injuries, & primary and metastatic brain tumors ).

5- Data collection techniques and tools:

The data was collected from the records of the patient ,through questionnaire
which is prepared after reading the literature and according the objectives . This
questionnaire include 4 parts:

First part : included the personal data characteristics of the participants as file
no. , age, sex, and smoker habit .

The second part : include complaining presentation of the patients which is with
left or right side body weakness and dysphasia .

The third part : was about the past history of patient about DM, I.H.D, and HTN.

The fourth part : include brain CT scan , carotid duplex study

6-Data analysis and management:

Data were collected, summarized, tabulated& properly analyzed with
statistical package for social sciences [SPSS version 20].The obtained result
was be represented by using [histogram, tables and pie -chart] finally according
to the results, The findings are discussed in the light of findings of other similar
studies. conclusions and recommendations was be stated.

7 - Definitions & characters :

The data gathered from the color Doppler examination consisted of : Peak
systolic velocity (PSV) of common carotid artery (CCA) and internal carotid artery
(ICA); ICA/CCA velocity ratios ; Plaque characteristics is either calcified or not
calcified ; The presence of intimal thickening ; Detection of any thrombus and
detection and grading of carotid artery stenosis. The duplex examinations were
performed by different operator.
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Criteria used for measuring percentage of stenosis in our study:
Carotid intima-media thickness (CIMT) is anechoic zone between two echogenic li
nes, first echo is lumen-intima surface, and the second echo is caused by media-adv
entitia interface . The intima-media thickness( IMT) measurement of internal carotid
arteries was taken. The mean value of above four sites was used for analysis. A CI
MT more than 1 mm was regarding as abnormality of carotid artery & almost
indicative of atherosclerosis.

The diameter of the residual lumen and the external diameter of the artery at th
e same level were measured and the degree of stenosis was calculated using the foll
owing relationship: Percent stenosis = D-d.100/D, where D is vessel wall-to-wall di
ameter and d is patent vessel diameter. All carotid stenosis were included in the ana
lysis, irrespective of the laterality to the symptomatic hemisphere or its unilateral or
bilateral presence, or the presence of solitary or multiple stenosis in one or more
vessels.

The systolic and diastolic velocity of blood flow, presence of atheromatous pla
que and thrombus were looked for and then the percentage of stenosis of the affecte
d patients was assessed.

Carotid Doppler study was graded as follow( SRU criteria) (17) :
Normal; ICA/CCA PSV ratio<2 and ICA EDV<40,

Mild stenosis <50%; ICA/CCA PSV ratio<2 and ICA EDV<40 with presence of at
heromatous plaques,

Moderate stenosis 50-70%; ICA/CCA PSV ratio= 2-4 and ICA EDV=40- 100,
Sever stenosis >70%; ICA/CCA PSV ratio>4 and ICA EDV> 100.

All findings were included in the carotid Doppler study of common carotid arteries
and internal carotid arteries of both sides.

The diameter of the residual lumen and the external diameter of the artery at
the same level were measured and the degree of stenosis was calculated.
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Defining Risk Factors:
The risk factors include:

Hypertension (receiving medications for hypertension or systolic blood press

ure >130 or diastolic > 80 mmHg (as suggested in 2017 by American college of
cardiology and American Heart Association ( ACC/AHA ).{18 }

Diabetes mellitus (receiving medications for diabetes mellitus, fasting blood s
ugar >126 mg/dL or HbAlc > 6.5%, or a random plasma glucose > 200 mg/dL with
symptoms or 2 hour plasma glucose > 200 mg /dl during an OGTT ,as the criteria
of DM diagnosis in American Diabetic Association( ADA) of 2018.{18}

Hypercholesterolemia (receiving cholesterol-reducing agents or an overnight
fasting cholesterol level >240 mg/dL, >200 mg/dL

triglycerides, or Low density lipoprotein (LDL) cholesterol >160mg/dL.),
{18}

A “current smoker” was defined as a person who self reported smoking within
the calendar year prior to the year of diagnosis.

Results:

This study of 151 cases of ischemic stroke is done to determine the carotid ar
tery abnormality detected by duplex ultrasonography , we found that ischemic strok
e is common in male where about 102 case (68%) is male, and mean age is 56

(x 4.5) as show in table (1).

Table No. (1) distribution of ischemic stroke according the sex:

Sex No. %
Male 102 68%
Female 49 32%
TOTAL 151 100
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About 134 cases (89%) are thrombotic , 17cases(11%) are cardio embolic,

and 9 cases (6%) of them are lacunar as showed in table (2) .

Table No.(2):distribution of ischemic stroke types:

no %
Thrombotic 134 88.7
Cardio Embolic 17 11.3
Lacunar 9 5.96

About 103 case (68%) have abnormal carotid artery as showed in table No
(3),67 cases (65%) of them have plagque,19 cases (18%) of them is non-calcified,

while 37 cases(36%) with stenosis as showed in table (4).

Table No.(3) Distribution of ischemic stroke according abnormality of

carotid artery.

No. %
Abnormal carotid artery 103 68%
Normal carotid artery 48 32%

151 100

Table No.(4) Distribution of carotid abnormality according character of

abnormality:

Abnormal character No. %
Stenosis 37 36%
Calcified plaque 48 47%
Non calcified plague 19 18%
Minimal intimal thickness 15 15%
Thrombus 2 2%
Complete occlusion 2 2%
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About 28 cases (76%) of the Stenosis cases are Ipsilateral to the symptoms of
the side weakness as showed in table (5) , with different grades as showed in table

(6) ,where 8 cases (22%)of them heave sever stenosis.

Table No.(5) distribution of stenosis with stroke side:

Correlation No . %
Ipsilateral (going with) 28 76%
contra lateral 9 24%
Total 37 100
Table No.(6) :Grads of carotid stenosis
Grad of carotid stenosis No. %
Mild (<50%) 15 40.5%
Moderate(50-70%) 14 37.8%
Severe (>70%) 8 21.6%
Total 37 100

Regarding the risk factors we found that,the abnormal carotid is common in

male 69

case(67%) with insignificant relation statistically{p-value(0.83)} as
showed in Table (7).

Table No.(7) relation between sex & carotid abnormality.

Sex * carotid
abnormality Carotid Abnormality Chi-square | p-value
Cross tabulation
Freq. %
female 34 33%
Sex male 69 67% 0.046 0.830
Total 103 100
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The mean age of abnormal carotid is 60.5 (+25.5), and (60-79 )year group are
more effect 66 patient (64. %) with significant relation statistically, p-value (.025)
as showed in table (8).

Table No.(8) Relation of carotid abnormality with age groups:

Age™ Carotid carotid abnormality Chi -squar| P-valug
abnormality
Freq. %
20-39 4 3.9%
Age [ o = 2.2 14.405 025
60-79 66 64.1%
80-89 7 6.8%
Total 103 100.0%

There was significant relation between HTN and IHD with carotid abnormality
as p-value (0.003) &(0.001) respectively ,but insignificant relation between DM and
dyslipidemia with carotid abnormality as p-value (0.303) and (0.816)respectively as

showed in table( 9). Smoking history reveal only 7 patients are smoker .

Table No.(9) relation between risk Factors & carotid abnormality

Risk Factors * carotid abnormality
carotid abnormality D
HTN 75 51.0% 0.003
Risk DM 50 34.0% 0.303
Factors IHD 22 15.0% 0.001
Dyslipidemia 33 70% 0.816
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DISCUSSION:

Ischemic stroke is poly etiologic disease with the risk factors includes
modifiable and non-modifiable risk factors. Well documented risk factors that can
be controlled include hypertension ,DM ,dyslipidemia ,smoking , and asymptomatic
carotid stenosis. Many study researches the relation between extra cranial vessels
and ischemic stroke. The risk of ischemic stroke increases with the degree of carotid
stenosis.

This study of 151 case of ischemic stroke, presents the data of carotid duplex
abnormality relation .We found that ischemic stroke is common in male about 102
cases (68%) , and mean age of the cases is 56 (+ 4.5) , this is same as SALLAM
study, where male predominant 63%, and mean age is 60, also Bamekhlah study
reveal male predominant (58%) of stroke . and mean age is 68, the different that our
study was for ischemic type. In Sibiu study no predominant in gender, and the mean
age was slight higher (71) in which ,the study was of ischemic stroke as our study.
About 134 cases (89. %) are thrombotic, 17case(11. %) are cardio embolic, and 9
(6%) of them are lacunar . About 103 case (68. %) in our study have abnormal
carotid artery, the mean age of them is 60.5 ( £25.5) ,67 cases (65%) of them have
plaque ,this result near the result of Suoth Indian study where plague was 78% ,19
case of them (18.4%) is non-calcified. In our study 37 cases (36%) have
stenosis,60% of them have significant stenosis (i.e. >60 % stenosis) ,and 40% has
insignificant stenosis, this result is same as Daka study 60% ,but in Indian study was
less (24%). Regarding the ipsilateral abnormality with side of weakness was 76%
in our study ,which is near the result of Daka study which is 81%.In our study ,28
cases (76%) of the stenosis cases are ipsilatrael with symptoms of the side weakness
,22 cases have significant stenosis, 8 cases of them with sever stenosis, 2 cases of
them are totally occluded and other two with thrombus .

Regarding risk factor we found that the carotid abnormality is common in
male 69 cases(67%) with insignificant association statistically (p-value 0.830).The
mean age of abnormal carotid is 60.5 (x25.5), the age group of( 60-79 )years are
more effect { 66 patient (64. %)} with statistic significant association with carotid
abnormalities ( p —value 0.025) this result resembles Daka study .HTN is most risk
factor related to abnormal carotid, where 75 cases (77%) of abnormal carotid artery
have HTN with significant association (p,0.003) ,.IHD also have significant
association (p<0.001) with abnormal carotid, while DM has insignificant association
,p-value (0.303).About 46 cases of abnormal carotid have lipid profile,32(68%) of
them have dyslipidemia , also dyslipidemia has insignificant association with
abnormal carotid p-value (0.816) .Smoking history reveal only 7 patient are smoker
tow cases (2%) have abnormal carotid artery .
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CONCLUSION

The carotid artery abnormality (atherosclerosis) is a well-known risk factor for
the development of the ischemic stroke and a significant number of patients in our
study were found to have abnormality , (stenosis with grading from mild to totally
occluded, plaque (calcified & non calcified) and intimal thickness , & thrombus, .
The present study shows that the presence of risk factors like, age, hypertension,
and ischemic heart disease is strongly associated with carotid artery atherosclerosis.

LIMITATION OF THE STUDY

The present study has some limitations. As this study was a single hospital-
based study conducted on patients having a different clinical and risk factor profile
.also less than half of the patient has no lab. investigation of lipid profile,& the past
history of the smoker patients only taken from recommendation of discharge paper
,where there are no risk factor other than smoking is present.

RECOMMENDATIONS

High risk patients should be screened by Doppler ultrasonography for the
presence of carotid atherosclerosis specially stenosis in order to plan out medical
and surgical intervention for the primary

as well as secondary prevention of cerebrovascular events. Also the vascular
interventions for ischemic stroke is not done in Yemen, so more researches and more
concentration on carotid imaging wither by duplex or by the gold standard carotid
angiography to trend us toward vascular management of acute ischemic stroke to
improve the outcome and the prognosis and handicapped from the ischemic stroke.

- #2022 3555 - i (9) aall (15) 232l 36 o) als
Adail) o lall




. . . . . ISSN: 2410-7727
Duplex Study of Carotid Artery in Patient With Ischemic Stroke at European

Modern Hospital Sana‘a. Yemen .
Dr. Hussein Salem Ahmad Bamafroosh

References:

1. Feigin VL. Stroke in developing countries: Can the epidemic be stopped and
outcomes improved? Lancet Neurol 2007;6:94-7.

2. Strong K, Mathers C, Bonita R. Preventing stroke: Saving lives around the world.
Lancet Neurol 2007;6:182-7.

3. O’Donnell M, Yusuf S. Tackling the global burden of stroke: The need for
large-scale international studies. Lancet Neurol 2009;8:306-7.

4. Donnan GA, Hankey GJ, Davis SM. Intracerebral haemorrhage: A need for more
data and new research directions. Lancet Neurol 2010;9:133-4.

5. Ahangar AA, Saadat P, Heidari B, Taheri ST, Alijanpour S. Sex difference in
types and distribution of risk factors in ischemic and hemorrhagic stroke.
Int J Stroke 2018;13:83-6.

6. Lavados PM, Sacks C, Prina L, Escobar A, Tossi C, Araya F, et al. Incidence,
30-day case-fatality rate, and prognosis of stroke in Iquique, Chile: A 2-year
community-based prospective study (PISCIS project). Lancet 2005;365:2206-15.

7. Cabral NL, Gongalves AR, Longo AL, Moro CH, Costa G, Amaral CH, et al.
Incidence of stroke subtypes, prognosis and prevalence of risk factors in Joinville,
Brazil: A 2 year community based study. J Neurol Neurosurg Psychiatry
2009;80:755-61.

8. Delbari A, Salman Roghani R, Tabatabaei SS, Rahgozar M, Lokk J. Stroke
epidemiology and one-month fatality among an urban population in Iran.
Int J Stroke 2011;6:195-200.

9. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke
incidence and early case fatality reported in 56 population-based studies:
A systematic review. Lancet Neurol 009;8:355-609.

10. O’Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL, Rao-Melacini P, et al. Risk
factors for ischaemic and intracerebral haemorrhagic stroke in 22 countries (the
INTERSTROKE study): A case-control study. Lancet 2010;376:112-23.

11. Tsai CF, Thomas B, Sudlow CL. Epidemiology of stroke and its subtypes in
Chinese vs. white populations: A systematic review. Neurology 2013;81:264-72.

12. Ogun SA, Ojini FI, Ogungbo B, Kolapo KO, Danesi MA. Stroke in South West
Nigeria: A 10-year review. Stroke 2005;36:1120-2.

13. Njoku CH, Aduloju AB. Stroke in Sokoto, Nigeria: A five year retrospective
study. Ann Afr Med 2004;3:73-6.

14. Memon TF, Lakhair MA, Shaikh M, Rafique A, Rind MS. Socio-dermographic
risk factors for hemorrhagic and ischemic stroke: A study in tertiary care hospital
of Hydarabad. Pak J Neurol Sci 2017;11:24-9.

- #2022 3555 - i (9) aall (15) 232l 37 o) Al
Adail) o lall




. . . . . ISSN: 2410-7727
Duplex Study of Carotid Artery in Patient With Ischemic Stroke at European

Modern Hospital Sana‘a. Yemen .
Dr. Hussein Salem Ahmad Bamafroosh

15. Sallam A, Al-Aghbari K, Awn H. The clinical profile of stroke: A Yemeni
experience. Jordan Med J 2009;43:115-121.

16.Comparative Study between Haemorrhagic and Ischaemic  Strokes in
Hadramout: A Hospital-based Study, Rasheed Mohammed Bamekhlah,
Department of Medicine, College of Medicine and Health Sciences (HUCOM),
Hadramout University, lbnseena Teaching Hospital, Al Mukalla, Hadramout,
Republic of Yemen. hamdanjournal.org on Friday, September 14, 2018, IP:
10.232.74.22].

17.Grant EG, Benson CB, Moneta GL, et al. Carotid artery stenosis: grayscale and
Doppler ultrasound diagnosis--Society of Radiologists in Ultrasound consensus
conference. Radiology.346-229:340 ;2003 .

18. Furie KL, Kasner SE, Adams RJ, Albers GW, Bush RL, Fagan SC, et al.
Guidelines for the prevention of stroke in patients with stroke or transient
ischemic attack: a guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke 2011; 42: 227-276.

- #2022 3555 - i (9) aall (15) 232l 38 o) als
Adail) o lall




	INTRODUCTION
	 To study the prevalence of  the abnormality in carotid artery detected by  duplex study  in patient with ischemic stroke.
	 To determine the significant and character of carotid artery abnormality in patient with ischemic stroke.
	 To find out  the relation of carotid  abnormality with the risk factors (age, sex,  HTN, DM, IHD, smoking).
	 To study percentage of carotid stenosis and correlation with symptoms  in patient with ischemic stroke .

