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Abstract 

 
Background: Peripheral vascular disease is assessed by history of intermittent claudication 

pain of lower limbs. Colour Doppler study is a noninvasive technique which does not require 

any patient preparation or contrast study. It directly detects the stenotic segment by their 

waveform pattern. In this study we correlate ankle brachial pressure index with intima wall 

thickness using colour Doppler. 

Methods: Around 60 patients were selected for the study. The selected patients were 

evaluated for detailed clinical history, ankle brachial pressure index (ABPI) using colour 

doppler was then correlated with carotid intima wall thickness. The ABPI ratio was estimated 

in every patient by dividing the mean systolic blood pressure of brachial artery by systolic 

blood pressure of dorsalis pedis artery followed by Colour duplex ultrasound study. 

Results: According to our study There is a weak positive correlation between Ankle Brachial 

Index and Mean Internal carotid Artery Wall Thickness (R2=0.041) and this association was 

not found to be statistically significant. (p value = 0.120) 

Conclusion: According to our study, the ABI is an efficacious study to factor out PAD. An 

abnormal ABI can predict the duration and severity of the arterial disease with results similar 

to that of arterial Doppler. However, more studies are necessary for further confirmation and 

to establish the prognostic value of the ABI. 

 

Keywords: Ankle brachial index, intima wall thickness, symptomatic peripheral vascular 

disease  

 

Introduction 

 

PAD is atherosclerotic occlusive diseases of systemic arteries. Risk factors for PAD include 

diabetes mellitus, hypertension etc. Lower limb PAD limits healing of diabetic wounds as it 

limits the nutrient supply and is one of the risk factor for lower limb amputation [1]. 

Atherosclerosis is the most common cause of the PAD. Peripheral arterial disease (PAD) can 
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causes intermittent claudication pain triggering diabetic foot ulcers. The Ankle Brachial Index 

(ABI) value can be used as an initial diagnosis for PAD. Atherosclerotic fat deposits in the 

lower limb arteries causing luminal narrowing reducing the blood flow to the lower limb 

arteries resulting in claudication pain. The plaque may even rupture with the formation of the 

thrombus and embolism phenomenon down the stream; the ruptured plaque heals by causing 

fibrosis leading to permanent stenosis of the lumen [2]. 

This hemodynamic compromise is cause of the clinical manifestations of the PAD. Colour 

Doppler Ultrasonography combined with ABPI has located the thrombus, stenosis, and status 

of vessel. It is non invasive, inexpensive and safe method [3]. 

Hypertension is a cardiovascular risk factor for development of atherosclerotic plaque 

formation in pad patients. PAD is caused due to atherosclerosis which is mainly caused due to 

underdiagnosed hypertensive cases. Hypertension is also a risk factor for mortality due to 

cardiovascular and cerebrovascular events. 

Cause of mortality in PVD patients are by myocardial infarction (60%), stroke (12%) and 

other complications of diabetes. Main cause of morbidity in diabetics is gangrene causing 

limb loss and hypertensive patients is cerebrovascular and cardiovascular death. 

Approximately 3% of non-diabetic patients with intermittent claudication require amputation. 

This rate increases to 7% for patients with diabetes mellitus [4]. 

 

Methodology 

 

It is a prospective hospital based study. A descriptive study which included 60 patients (age 

30 to 80 yrs) with PVD who has undergone ankle brachial pressure index and colour doppler 

ultrosonography with intima wall thickness correlation in medical college for a time period of 

18 months. 

Adult male and female patients (30-80 yrs) were referred to the Department of Radio-

Diagnosis, medical college with PVD in diabetics and hypertension. 

After the inclusion criteria was fulfilled, the patients were thoroughly evaluated for ankle 

brachial index and were grouped as mild, moderate and severe followed by colour Doppler 

for assessment of superficial femoral, popliteal, anterior tibial and posterior tibial arteries for 

wall thickness, calcification, stenosis and collaterals for each group. Informed consent was 

taken as per annexure I, the patient was briefed about the procedure and relevant instructions 

were given to the patient. 

 

 Study design: 18months prospective hospital based study. 

 Set-up: Department of radio-diagnosis. 

 Age group: 30 to 80 years. 

 Sample size: 60. 

 

Inclusion Criteria 

 

 Known complaints of claudication pain 

 Clinically suspected cases of peripheral vascular disease 

 Diabetic and hypertensive adult patients 

 

Exclusion Criteria 

 

 Deep vein thrombosis 

 Pateints on anticoagulant therapy 

 Pregnancy 

 Paediatric patients below 18 years 
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Results 

 
Table 1: Comparison of mean internal and common carotid intimal wall thickness with gender 

 

Gender n 
Common Carotid Artery Internal Carotid Artery 

Mean SD P value Mean SD P value 

Male 46 0.79 0.29 
0.228 

0.71 0.28 
0.981 

Female 14 0.93 0.63 0.72 0.28 

Independent test applied to obtain p value 

 

The mean common carotid wall thickness was higher among females and almost equal 

internal carotid wall thickness was seen among both gender. The association between carotid 

wall thickness and gender was measured using independent T test and it was not found to be 

statistically significant 

 
Table 2: Comparison of mean internal and common carotid intimal wall thickness with Ankle 

Brachial index grading 
 

ABI Grading n 
Common Carotid Artery Internal Carotid Artery 

Mean SD P value Mean SD P value 

0 32 0.79 0.22 

0.678 

0.76 0.27 

0.463 

1 13 0.93 0.69 0.70 0.33 

2 12 0.76 0.29 0.61 0.22 

3 3 0.94 0.59 0.66 0.35 

Total 60 0.82 0.39 0.72 0.28 

ANOVA test applied to obtain p value 

 

The common carotid wall thickness was seen higher among participants that had grade 3 

abnkle brachial index while mean internal carotid wall thickness was seen highest among 

participants belonging to grade zero ankle brachial index. The association between intimal 

wall thickness and ABI grading was not statistically significant 

 

 
 

Fig 1: Scatter plot showing correlation between ankle brachial index and mean internal carotid intimal 

wall thickness 

  

There is a weak positive correlation between Ankle Brachial Index and Mean Internal carotid 

Artery Wall Thickness (R2=0.041) and this association was not found to be statistically 

significant. (p value = 0.120) 
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Fig 2: Scatter plot showing correlation between ankle brachial index and mean common carotid 

intimal wall thickness 

 

There no correlation between total mucosal score and DSG 3 (R2=0.001) and this association 

was not found to be statistically significant. (p value = 0.787) 

 

Discussion 

 

The mean common carotid wall thickness was higher among females and almost equal 

internal carotid wall thickness was seen among both gender. The association between carotid 

wall thickness and gender was measured using independent T test and it was not found to be 

statistically significant 

The common carotid wall thickness was seen higher among participants that had grade 3 

ankle brachial index while mean internal carotid wall thickness was seen highest among 

participants belonging to grade zero ankle brachial index. The association between intimal 

wall thickness and ABI grading was not statistically significant 

The mean common carotid and internal carotid wall thickness was higher with those who had 

right limb involvement but the association between IMT and the limb involved was not found 

to be statistically significant while testing with independent T test [5]. 

The common carotid wall thickness was seen higher among participants that had grade 3 

ankle brachial index while mean internal carotid wall thickness was seen highest among 

participants belonging to grade zero ankle brachial index. The association between intimal 

wall thickness and ABI grading was not statistically significant 

The mean intimal wall thickness of common carotid artery was highest with popliteal artery 

and of internal carotid artery, it was highest among those with distal femoral artery 

involvement, but the association between IMT and type of artery involved was not found to 

be statistically significant 

The mean IMT of common carotid artery was highest among participants with arterial 

grading grade 1 and for internal carotid artery it was highest among those with arterial 

doppler grading zero. The association of IMT thickness for both arteries with arterial doppler 

grading was not found to be statistically significant [6]. 

There is a weak positive correlation between Ankle Brachial Index and Mean Internal carotid 

Artery Wall Thickness (R2=0.041) and this association was not found to be statistically 

significant. (p value = 0.120). 

There no correlation between total mucosal score and DSG 3 (R2=0.001) and this association 

was not found to be statistically significant. (p value = 0.787). 

 

Conclusion 

 

An abnormal ABI can predict the duration and severity of the arterial disease with results 
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similar to that of arterial Doppler. However, more studies are necessary for further 

confirmation and to establish the prognostic value of the ABI. 
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