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ABSTRACT

Objectives: Aim of this study is to evaluate the intimal vessel wall thickness in smoker and their co-relation with
non-smoker and also surgical management of stenosis.

Material and Methods: It is a prospective study of 55 cases. Study span and follow up duration were 4 months.
Our patients were presented with the history of CVA (Cerebrovascular accident), hypertension, diabetes, and
headache.

Results: In all patients, the carotid doppler ultrasound was done and their intimal vessel wall thickness was
noted. Our 78% patients were smoker and non-smoker was 22%. In our study, 52% patients had CVA, 41%
patients had hypertension, 30% patients had headache and 9% patients were also obese. Forty three smokers
used to take 15 — 25 cigarettes daily. Among 43 patients, 5 patients were females. In carotid Doppler study,
intimal thickness was increased in 87%, the plaque was observed in 49% and stenosis was observed in 38%
cases. In 18 % patients, who had stenosis > 70%, carotid endarterectomy was performed and in rest of the
patients medical treatment done. Patients who were chronic smokers and had medical co-morbidities showed
greater thickness of intimal layer of vessels on carotid Doppler. In 6 patients, post-operative headache occurred.

Conclusion: Smokers had more thickness of intimal layer of carotid vessels. Carotid endarterectomy yields good
results in case of stenosis more than 70%.
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INTRODUCTION

The carotid arteries are crucial vessels supplying blood
to head, neck and brain. Right common carotid artery
arises from brachiocephalic trunk and left common
carotid artery arise from the aortic arch. These
common carotid arteries are further sub-divided into
external and internal carotid arteries. Furthermore,
external and internal carotid arteries can be
differentiated on many basis during USG examination
like blood blow wave pattern, branches and anatomical
orientation.*

Like other vessels of our body, the carotid vessels

are composed of three layers, i.e., intima, media, and
adventitia. Our main concern here was an intimal wall
thickness measurements in association with a history
of smoking. At the bifurcation of CCA (Common
carotid artery) special sensors were present, i.e.,
baroreceptors in the carotid. These sensors have
important role in regulation of blood pressure. While
performing an ultrasound of carotid system, it is
important to have an orientation of internal jugular
vein as well.?

Smoking is considered to be associated with
vessels pathology, especially in the development of
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ischemic stroke. Although, other risk factors like
diabetes, HTN, Obesity etc. have also a significant role
in the vessel pathology. Smokers are more prone to
vessel disease in comparison to hon-smokers.

Other related risk factors, especially type-2 DM
are also found susceptible to atherosclerotic changes in
the vessels. Intima and media thickness of CCA has
been assessed to be higher in patients presenting with a
history of DM and are more prone to ischemic
stroke.®*®

Vasculitis is inflammation of vessels due to
infection, traumatic injury or autoimmune disease. We
suspect vasculitis, while performing carotid doppler
ultrasound examination as it becomes tender on
palpation with an ultrasound probe.®’ In stroke, the
patients used to present with clinical pictures of
sudden deterioration of vision, weakness of any part of
body.®

We diagnosed the stroke on the basis of history,
clinical examination of CNS and CT scan.
Unfortunately a lot of patients come for carotid
doppler scan after hemorrhagic stroke.

Doppler ultrasonography is an attractive way of
assessment of carotid system, being non-invasive,
affordable, less time consuming. It is nowadays widely
used to studythe carotid arteries for evaluation of
atherosclerotic changes in the wvessels, plaque
formation, hemodynamic study like velocity, and even
the percentage of stenosis. For this purpose, the carotid
doppler ultrasound parameters, i.e., pulsatility index
(PI), resistive index and SD ratio, lumen diameter,
blood flow pattern are parameters for evaluation of
vessels.

MATERIAL AND METHODS

Study Design
It was a prospective observational study.

Inclusion Criteria

We included 55 patients who were presented in Lahore
General Hospital Lahore diagnostic radiology
department. Study span was 4 months and follow-up
period was also 4 months.

Exclusion Criteria
Previously operated cases who did not gave the
consent.

Carotid Doppler ultrasound was performed with

linear transducer. The patients were lying supine on
the table, while head slightly turned towards opposite
and with slightly extended position. Doppler
ultrasound was performed on both sides and results
were compared.

Data Collection

All data was collected on special designed proforma
previous operated case and who did not gave concert.

RESULTS

Age Incidence

The age range was 21 — 69 years and average age was
45 years.

Gender Distribution

The 34 patients were male and 21 patients were
female.

Diagnostic Procedures

In all patients diagnostic tool was carotid Doppler
ultrasound on the presentation and on follow-up

Table 1: Percentage Disorder in Smoker and Non-smoker.

Association No of Age Percentage
with Smoking Patients | (Years) g
Smoker 43 21-69 78%
Non-smoker 12 30 - 56 22%
Total 55 21-69 100%
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Fig. 1: Graphical Presentation of 43 Smoker and 12 Non-
smokers among Them 43 Smokers and 5 Non-
smokers had Increased Intimal Thickness.
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period. In carotid Doppler ultrasound we saw carotid
vessel lumen, the velocity of blood flow, intimal wall
changes, atherosclerotic plaques and percentage of the
stenosis of vessel lumen.

Intimal Plagues Stenosis
Thickening
[ Ointimal Thickness B Plaques OStenosis |

Fig. 2: Graphical Demonstration of Percentage of Findings.

Table 2: Percentage of Finding in Our Carotid Doppler

Study.
Outcome No of Patients Percentage
Intimal thickness 48 87%
Plague 27 49%
Stenosis 21 38%

Table 3: Risk Factors in Patients in Our Study.

Risk Factors Number Percentage %
Smoking 43 78
Headache 17 30
Hypertension 23 41
Diabetes 7 12
CVA 29 52

DISCUSSION

A carotid artery aneurysm is a dilatation of any part of
carotid vessels and usually noticed on advance MRA,
CTA scans in our setup. If such dilatation develops, it
becomes a weak area to be predisposed to sudden
rupture.”™'? In Lahore General Hospital Lahore, a
special unit of Neuro-interventional radiology has
been established, where patients of aneurysms from

throughout the country are referred. Carotid
endarterectomy is used to treat the patients having
stenosis above 70%."*° Different studies also indicate
that in patients of smoking, diabetes, hypertension,
intimal layer thickness increases as the duration of
smoking is increased.’

In cholesterol plaque, sometimes if the break can
dislodge in the form of embolism into vessels in head
causing stroke. Stenotic vessels due to cholesterol
plaque formation or atherosclerotic changes can also
compromise adequate flow to brain tissues.™

We consulted Neuroradiology and Neurosurgery
department for the management of intimal wall
thickness, plaque formation and stenosis of the carotid
artery. In our study, we had 34 male patients, i.e., 61%
and 21 female patients, i.e., 38%. Male to female ratio
was 1:6

Out of 55 patients, our 17 patients presented with
complaint of headache, 23 patients presented with
complaint of hypertension, 7 patients with diabetes, 5
presented with obesity and 29 patients presented with
history of CVA.

In our study, 43 patients, i.e., 78% were smokers
and 12 were non-smokers, i.e. 21%. The age range in
smokers was 21-69 years and in non-smoker it was
30 — 56 years. All smokers have changes in changes in
the vessel wall. Among non-smoker, i.e., out of 12 our
5 patients had normal vessel wall.

In our study, the risk factors were smoking,
headache, hypertension, diabetes, CVA and obesity.
Our 43 (78%) patients were smokers, 17 (30%)
patients had headache, 23 (41%) patients had
hypertension, 7 (12%) patients had diabetes, 29 (52 %)
patients had a CVA and 5 (9%) patients had obesity.
Out of 43 patients, 5 (9%) patients were female
smokers and 39 (71%) patients were males.

In our 43 patients, 5 patients used to smoke less
than 10 cigarettes daily, 20 patients used to smoke
15 — 20 cigarettes daily and 13 patients used to smoke
20 — 25 cigarettes daily. Intimal thickness was
observed in 48 patients, i.e. 87%, a plaque was noted
in 27 patients, i.e. 49% and stenosis was seen in 21
patients, i.e. 38%.

Our 10 patients had carotid artery stenosis 70 —
90% with plaque formation. In these patients carotid
endarterectomy was performed. These patients
improved and in the follow up period of 4 months no
stroke was observed in any patient. Rest of the patients
who had plaque formation in carotid vessels are
managed conservatively.
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Our 6 patients had post-operative headache due to
reperfusion syndrome, which was managed medically
and the results were good in follow-up period of 4
months.

Our 5 patients had 60 — 70% stenosis in the carotid
artery. They presented with chronic stenosis and also
had medical co-morbidities. In these patients, medical
management was done and the prognosis was not good
and they deteriorated.

Carotid Doppler ultrasound was performed in all
patients to see changes in the vessel wall. In carotid
doppler main positive findings, which we observed
were intima of the vessel wall, plaque and stenosis in
vessels.

All these patients were taking treatment for their
disorders. On follow up, again we did a carotid
doppler ultrasound. We observed that those patients
who showed compliance to their treatment and quit
smoking, had improvement in vessel wall thickness.

Prior studies demonstrated that there is no
difference in intimal layer thickness of the carotid
arteries on doppler scan in smoker and non-
smokers.***> Other studies showed that there is a
remarkable difference in intimal layer thickness of
carotid arteries in smokers.*®*’

CONCLUSION

It is concluded that smoking had strong co-relation
with intimal layer thickness. Because in our study, we
observed all smokers had increased thickness in
intimal layer of the vessel wall. If we quit smoking and
control our risk factors, then we can significantly
decrease pathology of the vessel wall. And, carotid
endarterectomy is the best option available to treat the
patients having stenosis more than 70% and those who
had no medical co-morbidities.
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