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ABSTRACT
INTRODUCTION: Cerebrovascular accident or stroke is one of the commonest neurological disorder affecting mainly the elderly population 
worldwide. Atherosclerosis is a major cause of stroke both ischemic and haemorrhagic.
METHODS: This observational study was done with the aim of finding the type of atheromatous plaque and their incidence, unilateral or bilateral 
in ischemic stroke patients. After Ethical clearance 50 elderly patients (age group 50-70) admitted in a government hospital in Kolkata, West 
Bengal were taken. 
RESULTS: After proper clinical examination, blood lipid profile, ultrasonographic evaluation of Carotid Intima Media Thickness it was found 
that pure single sided plaques (80.56%) were more common in cerebral ischemia and soft plaques(66.67%)  were more common than calcified 
plaques. 
CONCLUSION: Single sided and soft plaques in cerebral ischemia were more common than calcified plaques.:
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INTRODUCTION: 
Cerebrovascular accident or stroke is a major cause of morbidity and 
mortality worldwide. This may result from brain infarction or 
hemorrhage. Majority (80%) are due to ischemic cerebral damage as a 

(1)result of decrease in cerebral perfusion pressure .Atherosclerosis is a 
progressive disease characterized by accumulation of lipids and 

2fibrous elements in the large arteries .The early lesions of 
atherosclerosis consists of sub endothelial cholesterol engorged 
macrophages called foam cells. More advanced lesions are 
characterized by the accumulation of lipid rich necrotic debris and 
smooth muscle cells. As the atheromatous plaque progresses, it may 
exhibit calcifications, ulcerations at the luminal surface and 
hemorrhage due to growth of blood vessels from the media of vessel 

(3,4)wall . The main mechanism of stroke related to pathology of the 
carotid artery is thought to be embolism from a fissured or ruptured 
plaque. Unstable plaques have thin fibrous cap, high lipid content like 
triglycerides are vulnerable to rupture leading to thromboembolism. 
An estimated 80% of strokes are thromboembolic in origin, often with 

(3)carotid plaque as the embolic source . Carotid Doppler studies on 
plaque morphology show that anechogenic (weakly reflecting 
ultrasound) or heterogeneous plaques carry a higher risk of subsequent 
neurological symptoms in comparison with homogenous or echogenic  

.(5,6,7,8).plaques that strongly reflect ultrasound Thus this study is intended 
to associate the incidence of carotid plaque in relation to cerebral 
ischemia through Carotid Doppler Study. 

MATERIALS AND METHODS
(9)An observational, case control type of study  was conducted in the 

Department of Physiology in collaboration with Department. of 
Medicine, Radiology and Biochemistry at R.G.Kar Medical  College, 
Kolkata- 700004. After receiving approval from the Ethics committee 
for human experiments of the institute selection of cases and controls 
were done by simple random sampling.

Study population included 50 stroke patients diagnosed by a 
10neurologist as per WHO definition  and CT Scan (Computed 

Tomography) suggestive of cerebral infarction. Age sex matched 50 
apparently healthy individuals were taken as “control group”. All the 
volunteers were explained the purpose of the experiment, and a written 
consent was obtained from each of them. 

Subject exclusion criteria :
Ÿ Severely ill subjects.
Ÿ Patients with cerebral hemorrhage.
Ÿ TIA without any CT Scan features of ischemic stroke.
Ÿ Intracranial neoplasm.
Ÿ Patients suffering from meningitis, neurocysticercosis or any 

infections.

Ÿ Head Injury.
Ÿ Intracranial aneurysms.
Ÿ AV malformations.
Ÿ Any cardiac source of embolism.
Ÿ H/O intake of any lipid lowering drugs.
Ÿ H/O Smoking.
Ÿ Coronary Heart disease

Subject inclusion criteria :
(10)1.  Diagnosed stroke patients as per WHO definition  as “Rapidly 

developing clinical signs of focal or global neurological deficits 
lasting for 24 hours or longer or resulting in death with no apparent 
cause other than vascular origin”.

2.  Patients admitted with cerebrovascular accident confirmed to be 
ischemic in   nature on CT scan.

3.  Subjects with first attack of stroke were chosen. 

Age: (11)The interest of this study is focused on elderly age group  and 
was aimed at 50-70 yrs age group of subjects. The controls were 
apparently healthy and age and sex matched with cases. 

Study parameters History and Physical Examination with 
examination of the Nervous System in details. Biochemical Tests: (1) 
Lipid Profile (after 12 hrs overnight fasting) for Cholesterol 
(CHOD/PAP Method), Triglycerides by (GPO/PAP Method) LDL: 
HDL ratio. (HDL by PEG Precipitation method and LDL by 
Friedewald's formula (Total Cholesterol) (Triglycrides/5) (HDL 
Cholesterol). Carotid Doppler Study was performed only with 
appropriate high frequency transducers with patient in supine position. 
High resolution B mode, colour Doppler ultrasonography of both 
carotid arteries were performed with an ultrasound machine (Image 
Point HX)) equipped with a 10 MHz linear array transducer. The 
maximum IMT was measured at the near and far walls of the common 
carotid artery, the bifurcation, and the internal carotid arteries and was 
expressed as a mean aggregate value. In the study values greater than 

(12,13,14)0.8 mm (0.08 cm) were considered abnormal . Atheromatous 
carotid plaque was evaluated by the Doppler study. Plaque texture is 
generally classified as being homogenous or heterogeneous 
(15,16).Homogenous plaque has a uniform echo pattern and a smooth 
surface. The uniform acoustic texture corresponds pathologically to 
dense fibrous connective tissue. Calcified plaque produces posterior 
acoustic shadowing and is common in asymptomatic individuals. 
Heterogenous plaque has a more complex echo pattern. 
Heterogeneous plaque is characterized pathologically by containing 
intraplaque hemorrhage and/or deposits of lipid, cholesterol, and 

(16)proteinaceous material
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Plan of statistical analysis
Data were compiled in MS excel worksheet (Office document 2007) 
and analysis done in SPSS VERSION 17 statistical software (for 
windows).

Results were statistically analyzed using following statistical tests :
Chi-square test.
Independent Sample “T-test”.
Multiple Regression Analysis.

Mean and Standard deviation were calculated from the results of 
individual parameter. P value of <0.05 was considered to be significant 
and P<0.001 as highly significant. The results were calculated within 
95% confidence limits.

RESULTS
Basic characteristics of subjects.
Basic characteristics of case (N=50)(Mean±SD) are , age (yrs) 
61.72±6.93 systolic BP (mm of Hg) 154.60±16.13 ,diastolic BP (mm 
of Hg) 97.72±16.07 fasting Blood Sugar (mg/dl)117.92±33.85 >0.05 
and post Prandial Blood Sugar (mg/dl) 134.24±60.62 

TABLE 1: DISTRIBUTION OF PATIENT ACCORDING TO 
THE PLAQUE FORMATION. 

TABLE 2

Comments: There is a highly significant difference between the 
patients having pure single and both sided plaques (p<0.0001). 

TABLE3:
Pure Rt. Sided Plaque: 16/36, Pure Lt. Sided Plaque: 13/36

TABLE 4: Total Soft Plaque: 24/36   Total Calcified Plaque: 12/36

Comments: There is a significant difference (p=0.0095) between the 
patients having total soft and total calcified plaques.

DISCUSSION
It is seen that pure single sided plaques are more common  in cerebral 
ischemia than pure both sided plaques  as there is a highly significant 
difference between the patients having  pure single and both sided 
plaques (p<0.0001). It is also seen that soft plaques are more common 
in cerebral ischemia than calcified plaques as there is a significant 
difference between the patients having  soft  and  calcified plaques 
(p=0.0095).This study also shows that there are more soft plaques in 
the cases and that they are more on the right side, although this 
distribution is not significant (p>0.05). 

(17)Kitamura A et al  reported that wall thickening of the CCA and the 
formation of uncalcified plaque in the ICA were positively associated 
with an increased risk of stroke in elderly Japanese men. In a 
population-based cohort, it was found that carotid plaque with 
irregular surface increased the risk of ischemic stroke(IS) 3-fold. The 
cumulative 5-year IS risk among individuals with an irregular plaque 
surface was over 8%, whereas those with regular plaque had <3% 5-
year risk. These data suggest that plaque surface irregularity, even after 
adjusting for degree of stenosis and plaque thickness, is an 

(18) (19) (20)independent predictor of IS . Held C et al and Hunt et al found in 
their studies that presence of regular plaque surface or plaque alone 

increased the risks of vascular outcomes, although these associations 
(21)did not reach statistical significance. Hollander M et al   showed that 

although the Rotterdam Study reported an increased IS risk among 
those with 5 to 6 plaques, presence of >1 carotid plaque in their study 
was not significantly associated with IS but increased the risk of MI. 

(22) Lovett JK et al  in his study said that the exact mechanisms linking 
irregular plaque surface and ischemic stroke are unclear. BusinaroR et 

23 24 (25 26al  Elkind MS et al  LombardoAet al , Lovett JK et al  observed that 
proinflammatory markers are elevated in patients with complex or 
unstable carotid plaques, implying an inflammatory mechanism in 
plaque vulnerability and ipsilateral stroke. Our study also agrees to  
some aspects of the previous studies. In this study it is seen that 
unstable or soft plaques are more responsible for causing cerebral 
ischemia and stroke. 

CONCLUSION
From the above study it can be concluded that altered lipid profile is 
associated with cerebral ischemia by increasing carotid intima media 
thickness (IMT). Gradual deposition of lipoproteins in the carotid 
arteries leads to increased carotid artery Intima Media Thickness (IMT) 
and gradually plaque formation occurs. In our study soft plaques are 
more common in cerebral ischemia than calcified plaques . Rupture and 
dislodgement of a soft plaque leads to embolism and subsequent 
ischemic stroke. 

Limitations of the study
Ÿ Sample size is small.
Ÿ Study period was only one year.
Ÿ Follow up was not possible.
Ÿ Detailed echomorphology of the plaque was not studied.
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Total  Plaque No plaque p-value
72% (N=36) 28% (N= 14) <0.0001

SINGLE SIDED PLAQUE PURE BOTH SIDED PLAQUE
Ÿ 80.56%
Ÿ (n=29)

19.44%
(n=07)

Chi- square 24.507
DF 1

Significance level P<0.0001

Pure Rt sided Plaque Pure Lt Sided Plaque
44.45% (n=16) 36.12% (n=13)
Chi-Square 0.231
DF 1
Significance  level P= 0.6310

Total Soft Plaque Total Calcified Plaque
66.67% (n=24) 33.34% (n=12)
Chi-square 6.725
DF 1
Significance level P=0.0095
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