Original Article

ISSN (0):2347-338X; ISSN (P):2347-3371

Clinical Profile of Patients Subjected for Colour Doppler of Carotid
Arteries

S Mahbub Pasha’
!Assistant Professor, Department of Radiology, SS Institute Of Medical sciences and Research Centre, Davangere, Karnataka.

Abstract

Background: The management of asymptomatic carotid diseaseimencantroversial. The finding of a cervical brhis been used as a
marker of carotid disease in asymptomatic patiantsstudies have suggested that these patienss areincreased risk of TIA and strokes
when compared with the age matched controls. Sarestigator however feel the risks of stroke isinoteased in this patients group but
they are at increased risk of death from cardiaeatiesSubjects and Methods: The study was carried out on 40 patients. AmongtBe
were symptomatic cases suspected of cerebrovasiisiafficiency were considered as cases, other 0nptomatic individuals with
unrelated diseases having one or more risk faftorserebrovascular disease on the basis of clieamination and history were taken as
controls.Results: Out of 10 patients (50%) with atheromatous plaiquearotid bifurcation 3 had on right side (30%)om left side (40%)
and 3 on both sides (30%).Among the 4 patients J208h atheromatous plaque in common carotid art2rgn the right side (50%) and 2
on left side (50%).In 6 patients (30%) with atheadous plaque in internal carotid artery, 1 (16.6f4d on the right side, 2 on the left side
(33.3%) and 3 on both sides (50%)onclusion: Among the 40 individuals, 20 were symptomatic casespected of cerebrovascular
insufficiency and the other 20 were taken as céstrith unrelated diseases having one or morefastors for cerebrovascular disease. The
incidence of male to female ratio of atherosclerdisease of extracranial carotid system amongsoaas 3:2, while it was 7:3 among the
controls.
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examination and CT scanning indicate cerebral atiam,
Introduction since the discovery of even significant carotidedise is
unlikely to lead to further investigations. In patis
Symptomatic  patients with hemispheric  symptoms  showing good recovery from their stroke the denmatisin

including those with amaurosis fugax, transienhésnic of critical carotid stenosis may suggest the needurther
attack (TIA) and ischemic strokes are advised ceteb investigation and for carotid endarterectomy tovpre
angiography as soon as possible, when otherwiskhiiea further stroke&?

patients have TIA traceable to the carotid arteryfi®ese Another valuable use of Duplex scanning in symptiexna
patients have a high risk of stroke particularlytie first patient is to determine what type of angiogram e¢cfigrm.
three months after onset of symptoms. Only aboet foaif If the Duplex scan shows a high grade stenosiseatarotid
will be found to have carotid stenosis of more tb8fo on bifurcation, this can be easily assessed by intexial

the symptomatic side are good candidates for chroti digital substraction angiography (DSA). If the Dexplscan
endarterectomy. Non invasive carotid evaluation may shows minimal to no disease, the appropriate iiyason
increase the sense of urgency in such cases if it js a standard angiogram. This is because in thensecase

demonstrates critical (more than 75%) narrowingttue the offending lesion is likely to be either veryalhor at
artery!! some site not accessible to Duplex examination.

In patients considered as borderline candidatestdogery

because of either advanced age or a systemic nhdblieas The management of asymptomatic carotid diseaseimema
such as heart failure, angiography and surgery imigh controversial. The finding of a cervical bruit hasen used
reconsidered if a critical cervical carotid stesosivere as a marker of carotid disease in asymptomatiepistiand
demonstrated. The demonstration of significant tiro studies have suggested that these patients andratraased
disease by Doppler evaluation may also be a degi@ictor risk of TIA and strokes when compared with the age
in undertaking further cerebrovascular investigaiovhen matched controls. Some investigator however feelriks
the diagnosis of TIA is uncertain. Ultrasound ewadilon of of stroke is not increased in this patients grouptbey are

carotid system is rarely of the view when clinical at increased risk of death from cardiac diseasess I
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therefore argued that non-operative management of

asymptomatic carotid lesion is the preferred approach.”!
One reason why this problem is so unclear is that a cervical
bruit is a poor marker of carotid stenosis. Bruit clearly
occurs commonly in patients without carotid stenosis.
Moreover, not all patients with carotid stenosis have
cervical bruits. Fienberg et al showed that 73% of the
patients with documented carotid stenosis on angiography
did not have a bruit.

Taylor and Strandness found that a stenosis reducing vessel
diameter by greater than 80% was associated with a 35%
risk of developing symptoms of ipsilateral occlusion within
16 months and a 46% risk at 12 months. Conversely, only
12.1.5% of the lesions that remained in the less than 80%
category produced a complication. Thus, on this basis they
now recommend carotid endarterectomy to those patients
with an asymptomatic carotid stenosis of greater than 80%
diameter reduction if they are good operative candidates.
On the other hand, it is recommended that it is safe to
observe patients with stenosis less than 80%. Thus, they
have identified by Duplex scanning a group of patients
having asymptomatic carotid stenosis who are at risk of
cerebrovascular complications.™

These results in patients with asymptomatic carotid stenosis
have been further substantiated by Baird who found that
asymptomatic patients with greater than 75% of stenosis
detected by Duplex scanning went on to suffer unheralded
strokel. He also found that patient with asymptomatic
carotid stenosis less than 75% had a low risk for stroke.
Bogousslava et al followed 38 patients with asymptomatic
carotid stenosis greater than 90% by Duplex scanning for a
mean period of 4 years. He found that 50% suffered an
adverse neurological deficit in follow-up (TIA, stroke or
occlusion).

These data show that Duplex scanning in patient with
asymptomatic carotid disease discovers a group at high risk
for adverse cerebrovascular events. With the widespread
use of this technology more and more patients with
asymptomatic carotid disease will be identified. The
Doppler scanner has a major role to play in the management
of these patients.

Duplex scanning can define the natural history of the
endarterectomized carotid artery. On clinical symptoms the
rate of recurrence of carotid stenosis is less than 5%.
However, when Duplex scanning became widely used on
patients following endarterectomy, it became evident that
the incidence of restenosis was much high. Ziegler et al
showed an initial restenosis rate of 36% with subsequent
regression in many and a persistent restenosis rate of 19%.
Majorities of these lesions were asymptomatic. These
unexpected findings have been confirmed by others.
Particularly interesting is the generally benign course
followed by the lesions in that they tend not to progress to
symptoms or occlusion and infarct often regresses in early
postoperative period. These lesions are not atherosclerotic
but are related to smooth muscle proliferation in the
endarterectomized vessel. Follow up of these lesions with
Duplex scanning will provide information regarding the
process of arterial healing and interventional strategies
designed to reduce its incidence.”!

Duplex ultrasound is an ideal research tool. It is non-
invasive, accurate and reasonably inexpensive. It will
continue to have a major role in better defining the natural
history of atherosclerotic lesions of the extracranial arteries
in both symptomatic and asymptomatic patients. The effect
of non-surgical intervention to control atherosclerosis such
as control of hypertension can be monitored.

Subjects and Methods

The life of an individual is often dramatically affected by
having a stroke. Not only is stroke a leading cause of adult
disability but also death. The direct and indirect costs
associated with strokes are enormous.

The main role of Duplex Carotid examination in carotid
artery is the detection of occlusive lesions in the vicinity of
carotid bifurcation, because these are the patients who carry
increased risk of cerebral infarction. So carotid Doppler
evaluation is a cheap, simple and safe method for
assessment of stenosis of the cervical portions of carotid
artery.

Study Setting: This study was carried out at Teaching &
General Hospital and Government General Hospital,
attached to Medical College.

Study Duration: This study was carried out for 18 months
Source of Data: All clinically suspected cerebrovascular
insufficiency cases referred for colour Doppler of carotid
arteries to the Radiology Department

Study Population: The study was carried out on 40
patients. Among them 20 were symptomatic cases
suspected of cerebrovascular insufficiency were considered
as cases, other 20 asymptomatic individuals with unrelated
diseases having one or more risk factors for cerebrovascular
disease on the basis of clinical examination and history
were taken as controls.

Inclusion Criteria: All cases referred to the Radiology
Department with history and clinical findings consistent
with cerebrovascular insufficiency for Colour Doppler of
carotid arteries.

Exclusion Criteria: 1. Symptoms suggestive of vertebro-
basilar insufficiency. 2. All cases of head injuries. 3. Cases
of primary and metastatic brain tumors.

Method of Collection of Data: The proforma was designed
based on the objective of the study and it was pretested and
used after modification.

Detailed clinical history and central nervous system
examination, findings were noted. Evidence of
hypertension, diabetes mellitus, hyperlipidemia and
ischemic heart disease were collected. The patients selected
as per inclusion criteria were subjected to carotid Doppler
examination.

The data gathered from the carotid Doppler
examination were as follows:

Peak systolic velocity (PSV) of common carotid artery
(CCA) Peak systolic velocity (PSV) of internal carotid
artery (ICA). Peak systolic velocity ratio between internal
carotid artery and common carotid artery. Measurement of
vessel lumen was done from frozen real-time image, the
plaque characteristics were seen on real-time image. e
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Presence of spectral broadening or turbulence were noted insufficiency and other 20 individuals were asymptomatic

down. or admitted in wards with unrelated diseases but having one
or more risk factors for cerebrovascular disease. On the
Results basis of history, clinical examination and laboratory reports

were taken as controls. All the cases and controls were

The study was carried out on 40 patients, 20 were subjected to carotid Doppler study.

symptomatic  cases  suspected of  cerebrovascular

Table 1: Age and sex-wise distribution of cases and control groups

Age Cases Controls
(years) Males (n=12) Females (n=8) Male (n=14) Female (n=6)
No. Percent No. Percent No. Percent No. Percent
<40 0 0 0 0 1 7.1 0 0
40-50 1 83 0 0 2 14.2 0 0
50-60 4 333 0 0 3 214 1 16.6
60-70 5 41.6 3 375 5 357 0 0
70-80 1 8.3 4 50 2 14.2 3 50.0
>80 1 83 1 12.5 1 7.1 2 333
Table 2: Symptoms-wise distribution of cases
Symptoms Males (n=12) Females (n=8) Total (n=20)
No. Percent No. Percent No. Percent

Hemipaxesis 4 30.0 3 420 7 35.0
Hemisensory disturbances 1 7.6 2 14.0 3 15.0
Transient monocular blindness 1 7.6 1 14 0 2 10.0
Monoparesis 0 0.0 0 0.0 0 0.0
Aphasia, Dysealculia 1 7.6 0 0.0 1 5.0
Hemiplegia 3 23.0 2 28.0 5 25
Stroke 2 153 0 0.0 2 10.0
In the cases group (n=20), 12 patients were male (60%) and years age group (12.5%).
8 patients were female (40%). In the control group (n=20), most cases of males were in the
In the control group (n=20), 14 were male (70%) and 6 age group of 60- 70 years (35.7%) followed by 50-60 years
were female (30%). age group (21.4%).
In the cases group majority of the male patients were in the Among cases (n 20), hemiparesis was the most common
age group of 60- 70 years age group (41.6%) followed by presenting symptom 7 (35%), followed by hemiplegia 5
the age group 50-60 years (33.3%) and 1 (8.3%) each in the (25%), hemisensory disturbances 3 (15%), transient
age group of 40-50 years, 70-80 years and years. monocular blindness 2 (10%), stroke 2 (10%), Aphasia,
In the cases group, majority of the female patients were in Dyscaiculia 1 (5%).
the age group of 70-80 years (50%) and the least in ? .-80
Table 3: Risk factor wise distribution of cases and control groups
Risk factors Cases (n=20) Controls (n=20)

Number Percent Number Percent
Diabetes mellitus 10 50.0 8 40.0
Hypertension 11 55.0 8 40.0
Hyperlipidemia 10 50.0 N 25.0
Smoking > 10 years 12 60.0 8 40.0
Proved ischemic heart disease 3 15.0 2 10.0
Table 4: Distribution of atberoinatous plaques in cases and controls
Peak systolic velocity ratio of ICA/ CCA Cases (n20) Controls (n=20)

Number Percent Number Percent
<15 8 40.0 9 45.0
>1.5 5 25.0 10 50.0
>1.8 3 15.0 1 5.0
Among the cases, smoking was found to be the most common risk factor i.e., in 12 cases (60%) followed by
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hypertension 11 (55%), diabetes mellitus 11 (50%),'

hyperlipidemia 10 (50%), proved ischemic heart disease in
3 (15%).

In the control group, most commonly found risk factors
were diabetes mellitus in 8 (40%), hypertension in 8 (40%),
smoking in 8 (40%) followed by hyperlipidemia in 5 (25%)
cases and proved ischemic heart disease in 2 (10%) cases.

In the cases group, atheromatous plaques was most
commonly found on left side 8 (40%) cases followed by
right 6 (30%) and bilateral i.e., in both the carotids in 6
cases (30%).

In the control group, atheromatous plaque was most
commonly found on left side 10 (50%) cases, followed by
right side in 9 (45%) and bilateral in 1 patient (5%).

Table 5: Distribution of atheromatous plaque in cases according to site

Plaque Site | i.ifurcation (n=10) CCA (n=4) ICA (n=6) ECA (n=0) Total (n=20)
No. %o No. % No. % No. %

Right 3 30 2 50 1 16.6 0 0 6 30

Left 4 40 2 50 2 333 0 50 8 40

Bilateral 3 30 0 0 3 50 0 0 6 30

Out of 10 patients (50%) with atheromatous plaque in
carotid bifurcation 3 had on right side (30%), 4 on left side
(40%) and 3 on both sides (30%).

Among the 4 patients (20%) with atheromatous plaque in
common carotid artery, 2 on the right side (50%) and 2 on
left side (50%).

In 6 patients (30%) with atheromatous plaque in internal
carotid artery, 1 (16.6%) had on the right side, 2 on the left
side (33.3%) and 3 on both sides (50%).

None of the patients had plaque in the external carotid
artery.

Discussion

Cerebrovascular disease is a major killer today, behind only
malignancy and cardiovascular diseases, as per American
Statistics studies in the past have indicated that there is an
unusually high prevalence of atherosclerotic disease,
especially cerebrovascular disease and cardiovascular
disease, in Indians inspite of the fact that the prevalence of
traditional risk factors for atherosclerosis is low. This
paradox has been proved by several studies on Indian
immigrant population in USA, Great Britain, Australia and
other European countries.

The main role of carotid Doppler examination in the carotid
artery disease is the detection of occlusive lesions in the
vicinity of carotid bifurcation and internal carotid artery
(ICA). The accurate diagnosis of critical stenosis (more or
equal to 80% decrease in diameter) is important because
these are the patients who carry increased risk of cerebral
infarction.

Also important clinically are those patients with lesser
degrees of stenosis, as cerebral embolism may result from
thrombosis of these vessels according to Chambers BR,
Norris JW (1986) and Caplan LR (1986). Moreta GL,
Taylor DC, Nicholls L et al (1987) have noted that the
carotid lesions with less than 70% stenosis are generally
treated medically with drugs that inhibit platelet aggregation
and thrombus formation.™

The North American Symptomatic Carotid Endarterectomy
Trial (NASCET) study, and the Asymptomatic Carotid
Atherosclerosis Study (ACAS) as quoted by Michelle L
Robbin, Mark E et al (1997) have demonstrated that the
surgical treatment of endarterectomy should be reserved for

those patients with carotid stenosis of more than 70%.
Angiography as the 'Gold Standard' has amply been
replaced by Duplex ultrasonogaphy in most diagnostic
circumstances. Positive experience with carotid Duplex
ultrasonography scanning unassisted by angiography in the
setting of an impending surgical intervention has been
embraced by a growing number of doctors.!”’

So the present study was done to evaluate extracranial
carotid arterial system by carotid Doppler in the population
who presented with cerebrovascular insufficiency and
comparing them with asymptomatic individuals taken as
controls.

In the 20 cases studied, 12 patients were male (60%) and 8
patients were female (40%). In the control group of 20, 14
individuals were male (70%) and 6 were females (30%).

In the cases group, majority of the male patients were in the
age group of 60- 70 years (41%) and 37% of female patients
were in the age group of 70-80. In the controls group,
majority of the males were in 60-70 years (35%) and female
were in the age of 70-80 years (50%).

These finding correlated well with both the NASCET and
the ACAS studies, where NASCET had a mean age of 8
years with 72% male and 28% female patients. The ACAS
study had 50% of patients above the age group of 60
years.®!

In our study out of 20 cases, 12 were males and 8 were
females with a ratio of 3:2. This is comparable to the study
of Paiv ansalo M, Leinonen S, Turunen I et al (1996), where
male to female ratio was 4:2. Among the controls, 14 were
males and 6 were females with a ratio of 7:3.

The traditional risk factors for stroke/ TIA include diabetes
mellitus, hypertension, smoking, hyperlipidemia and
coronary artery diseases.”!

We found in our study of cases (n=20), that cigarette
smoking was the commonest risk factor (60%), followed by
hypertension  (55%), diabetes mellitus (50%) and
hyperlipidemia (50%) and ischemic heart disease (15%).

In the control group (n=20), the most commonly found risk
factor were diabetes mellitus (40%), smoking (40%) and
hypertension (40%) and the least common was ischemic
heart disease (10%). These findings correlated well with the
established studies.

Whisnant JP et al (1990) reported cigarette smoking of long
duration to be the strongest predictor of severe extracranial
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carotid atherosclerosis. Toshifumi Mannami did a study on

prevalence of asymptomatic carotid atherosclerotic lesions
detected by ultrasonography and its relationship to
cardiovascular risk factors in the urban population and
concluded that there are strong relationship between most of
the established cardiovascular risk factors and carotid
atherosclerosis lesion.""

George Howard showed that most risk factors continue to
be associated with increased atherosclerosis at older ages,
possibly suggesting a continued value in investigation of
strategies to reduce atherosclerosis by reducing risk factors
at older age.

In our study of cases atheromatous plaque was most
commonly found on left side in 8 patients (40%) on right
side in 6 patients (30%) and bilateral in 6 patients (30%). In
the control group, plaque was most commonly found on left
side in 10 (50%) followed by right side in 9 (45%) and
bilateral in 1 (5%). 10 patients (50%) had atheromatous
plaque in carotid bifurcation, 3 on right side (30%), 4 on left
side (40%) and 3 on both sides (30%).

Conclusion

Among the cases, the highest incidence of cerebrovascular
insufficiency was noted in the males (41%) in the age group
60-70 years and in females 37% in the age (70-80 years),
while in the control group it was 35% males in the age of
60-70 years and 50% females in the age group of 70-80
years. Among cases, cigarette smoking was the most
common risk factor constituting 60% associated with
stroke/ TIA followed by hypertension in 55%,
hyperlipidemia and diabetes in 50% each and ischemic
heart disease in 15% of the cases respectively, while in the
control group diabetes mellitus, hypertension, smoking
constituted 40% each and the least was ischemic heart
disease (10%). Among the cases, atheromatous plaque was
the most commonly found on the left side (40%) followed

by 30% each on right side and bilateral, while in the
controls, it was most common on the left side (50%)
followed by right (45%) and bilateral (5%). Among the
cases, the most common site for atheromatous plaque was
carotid bifurcation (50%) and the least was observed in 30%
each on right and both sides. ¢ In common carotid artery,
50% had atheromatous plaque on right side and other 50%
on left side. In internal carotid artery, atheromatous plaque
was found more in left ICA (33%), right side (16%) and
both sides (50%).
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