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Transient Cerebral Ischaemic Disease in Pakistan: Does
Carotid Endarterectomy Help?

S.M.A. BABAR*

A study pertaining to a small series of patients
suffering from surgical cerebrovascular disease
is presented in this paper, Since the study was not
scientifically controlled prospectively, the techi-
cal charecteristics cannot be statistically generalis-
ed. Although the series contained a very few num-
ber of patients, 50% were found to be suffering
from hypertension, and 50% had additional
cardiovascular disease. 100% were suffering from
symptomatic TIAs, 50% had a past history of
stroke and Carotid bruit was heard in 83% of the
cases. All patients were indiscriminately shunted
during endarterectomy (10 with Brenner’s shunt
and 2 with tube shunt). One patient, additionally
suffering from Takayasu’s disease died on the Sth
post-operative day from secondary haemorrhage.

This paper attempts to analyse the benefits
and complications of Carotid endarterectomy
and paves the way for an organised unbiased
" prospective study to assess the value of ‘this
operation for significant asymptomatic critical
Carotid disease and for symptomatic patients

with Carotid stenosis. The existing available

literature is also reviewed in this light.
METHODS AND MATERIALS

All of the patients were referred from other
specialties and had reported symptomatic Tran-
sient Ischaemic Attacks (TIAs). The duration of
symptoms varied widely. 12 patients were treated
in this study. 11 were males with an average age
of 55 years (40-70). 1 was female aged 35. All
patients underwent doppler assessment for
Carotid stenosis. Serial BPs measured in supine
and standing positions and fasting and 90 minute
postprandial blood glucose levels constituted the
main methods of categorising hypertension and
diabetes respectively.

* Head of the Deptt. of Vascular Surgery
Dow Medical College and Civil Hospital, Karachi.
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Angiography

Transfemoral percutaneous angiography was
performed in 11 patients. Both Carotids were
studied in all of these patients. Vertebral arteries
were cannulated in 6 patients. In the remaining
five the vertebral arteries could not be cannulated
so that the Circle of Willis could not be properly
studied. Cross compression tests were performed
in only three patients. In one patient Carotid
puncture angiography was performed only on
the side of the lesion and contralateral study was
not performed angiographically, but a doppler
assessment was made.

Endarterectomy

All patients were subjected to Formal Carotid
endarterectomies. The patient with Takayasu’s
disease additionally underwent a Caroticosubcla-
vian bypass procedure on the same side. Extensive
“endarterectomy was carried out in all patients.
Proximal and distal ends were tacked with 6/0
Prolene - sutures. Plaques were not biopsied.
Arteriotomy was sutured with continuous 5/0
Prolene. External irrigation with saline was
performed prior to unclamping. Clamps were
systematically removed so as to flush any debris
into the External Carotid circuit.

Shunting

A shunt was used in every patient indiscri-
minately. 1 minute prior to clamping of the
Carotid Artery, systemic Heparin, 5000 Units were
administered. Brenner Shunts were used in 10 and
straight improvised shunts were used in the
remaining 2 Carotids.

Transient Cerebral Ischaemic Disease (TCID)
has been treated under different nomenclatures
and under different protocols for a number of
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OBSERVATIONS
Pt Sex Age TIA Assoc CVS Diabetes Hypertension Past history
lesions of stroke
1 M 40 + Nil Nil + Nil
2 M 55 + IHD + Nil +
3 M 47 + IHD Nil Nil +
4 M 50 + Nil # + Nil
5 M 60 + Nil Nil Nil +
6 M 60 + Nil Nil $ #
7 M 58 + Nil Nil * Nil
8 M 55 + Nil + & i
9 M 58 + PVD Nil Nil Nil
10 M .70 + IHD Nil .+ -
11 M 62 + IHD Nil Nil Nil
12 F 35 + Takayasu Nil Nil Nil
Table 1.
(IHD=Ischaemic heart disease. PVD=Peripheral vascul:{r disease)
Relationship of Carotid bruit to haemodynamic stenosis:
Pt Carotid bruit Angiographic stenosis Contralateral stenosis Shunt
percentage (ICA) percentage (ICA) Used
1 - + 80 60 +
2 + 70 25 +
3 + 75 65 +
4 + 65 — +
5 + 85 25 &
6 * 50 50 +
7 + 75 e +
8 . 2 40 (Ulcer) —_ +
9 + 75 50 "
10 + 90 50 +
11 - 75 00 +
12 - 85 70 +
Table 2.

years in Pakistan. It is only recently that an
organised collective effort is being made to reduce
theincidence of “preventable’’ strokes in Pakistan.
Internationally, since the advent and easy avail-
ability of modern non-invasive investigations and
better intraoperative monitoring facilities to
detext and counteract critical cerebral ischaemia,
the results of surgical treatment have consistently
improved.
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"REVIEW OF LITERATURE
Historical review

The relationship between stroke and extra-
cranial Carotid atheromatous disease was recognis-
ed over a century ago and the earliest report came
from Savory who in 1856 linked (through a
post mortem) Left internal Carotid Artery and
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Vertebral Artery with right hemiplegia and
monocular blindness (1). In 1914 Ramsay Hunt
(2) described “Cerebral intermittent claudica-
tion”, which is now popularly known as “Tran-
sient Ischaemic Attack”, and he was the first
scientist to emphasise the importance of extra-
cranial carotid lesions in stroke. In 1950, ' Strully
(3), performed the first operation for a thrombos-
ed Internal Carotid Artery. De Bakey (4) may
have been the first person to have performed
internal carotid endarterectomy in 1953 but did
not report it until 1959. In 1954, Eastcott (5)
performed Carotid artery bypass for atherosclero-
tic obstruction. In 1955 Carrea (6), resected a
diseased Internal Carotid Artery and anastomosed
it to the External Carotid Artery. However it is
only in the last eleven years or so-that the accu-
rate methods of assessment have become available
which have brought down the high earlier morbidi-
ty risk factors associated with contrast angio-
graphy (7). Many non-invasive investigations
are now available which screen out high risk
patients for selective invasive studies.

Incidence

Each year in the USA alone, some 500000
patients suffer from stroke and 37 substantial
number of these patients dies from initial strokes.
A classic 20-year study performed at the Mayo
Clinic (8) showed that in the elderly, 38% of
" patients died of the initial stroke, 10% died as
a result of subsequent stroke and 18% died of
cardiovascular diseases. In those patients who
survived the first stroke, the projected inference
remains that 10% will have another stroke within
one year and 42% in 5 years (9). Francis et al
(10) reported in a large series taht upto -50%
of stroke are caused by the extracranial carotid
disease. The remainder result from intracranial
disease, hypertension and cardiac disease.

Behavioural classification

Vascular occlusive . transient diease tends
to follow a stereotype pattern and based on the
similarity of behavioural pattern, the Committee
for the Classification of Cerebrovascular Diseases
in 1975 (11) proposed the following classification
of such ischaemic disorders.

1. Transient Ischaemic Attacks (TIAs). This is a
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2. Reversible

transient focal neurovascular episode, lasting
from 2-15 minutes and not longer tha:_a _24
hours and resolving fully with no deficits.

Ischaemic Neurological Deficit
(RIND). This is a neurovascular focal episode,
lasting from 24 hours to seven days but not
leaving behind any residual deficits.

3. Recovered Stroke (RS). This is a focal neuro-

vascular episode lasting for more thap a
week and recovering totally or partially in a
variable period of time.

4. Amaurosis Fugax (AFx). This is a vascular

episodic occlusion of the ophthalmic or the
retinal artery, resulting in total or near total
loss of vision, lasting for 2-15 minutes in one
eye but not more than 24 hours, resolving
fully and not leaving any deficits.

5. Combined Syndrome. This consists of TIAs
or RIND and AFx usually occurring as a
result of a lesion in a single Carotid Artery

~and both the cerebral and the visual effects
are produced simultaneously. The course of
the disorder and recqvery time are variable.

Stereotyping pattern of lesions -

TIAs are the most common manifestations
of extracranial Carotid disease. They usually
affect areas supplied by the Anterior or the
Middle Cerebral Arteries producing contralateral
lesions. Other forms of TIAs are Crescendo TIAs
(where a second TIA occurs within 24 hours of
the first episode), and Stroke-in-evolution (where
the initial stroke is made worse by repetitive
discrete exacerbations):

Ischaemic attack are generally stereotyped
and involve the same vascular distribution.
Millikin (12) injected small metal beads in Internal
Carotid Arteries of monkeys and showed that
such beads always stacked up in the same cortical
branches. This resulted in the projection of the
idea that embolisation from a plaque will almost
always take place in the same cerebral arterial
distribution.

Whisnant (13) conducted a trial between
1955-1969 evaluating untreated patients having
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TIAs and found that the stroke rate was 23%
at one year, 37% at three years and 45% at five
years. The study also showed that 41% of patients
developed stroke within the first year of the
initial TIA (14). This study also indicated that
50% of patients with stroke will have had a
previous warning TIAs ( ).

The most common lesion is an atherosclerotic
plaque of the ICA. This accounts for about 90%
of all cases of Cerebrovascular pathology in the
Western world. 67% of 4748 patients studied
angiographically were found to have extracranial
carotid lesion in the region of the bifurcation
(16). Although the exact mechanism of initial
deposition of the plaque is not known, the
behavioural progress subsequently followsa stereo-
typic pattern. The plaque grows and accumulates
more material. Gradual stenosis of the ICA then
occurs,

The Causes of Symptoms

There are three possible ways in which
symptoms are produced.

1. The least accepted hypothesis explains it
on the basis of ischaemic- infarction produced
as a result of reduced blood flow. The majori-
ty- of vascular surgeons do not subscribe to
this view because during the phase of carotid
cross clamping under local anaesthetic, when
the flow is drastically reduced, no focal TIAs
are produced in 90% of the patients (17). Also,
patients undergoing surgery under a general
anaesthetic, during phases of hypotension in-
duced by anaesthetic agents, do not show any
crises on blood flow isotope studies or the
intraoperative EEGs (18) and intra and peri-
operative stroke incidence does not correlate with
reduced transient blood flow.

2. The other more plausible hypothesis
suggests necrosis or haemorrhage in the centre
of the plaque as an event of rapid progression.
Loose fragments then embolise distally into
the terminal branches producing ischaemic
infarction.

3. The hypothesis most widely accepted
suggests that as the plaque increases rapidly
in size, there is central and some peripheral
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aseptic necrosis produced. The denuded area
then attracts and binds platelets and susceptible
formed elements of blood, which then embolise
distally.

Causes of TIAs

“Stroke” is a heterogenous term which
includes Cerebral infarction, haemorrgage, sub-
arachnoid haemorrhage and Cerebral embolism.
Atherosclerosis affects both the intra as well
as the extracranial vessels, similarly factors pro-
ducing TIAs act at both these two regions.

1. Embolism. The sources usually encoun-
tered are, extracranial vascular disease, Rheumatic
heart disease, ischaemic .heart disease, cardio-
myopathies, Mitral Valve prolapse etc.

2. Reduced cerebral blood flow (cardiac
dysrrythmia, intra. and extracranial carotid
atherosclerosis, extracranial vascular anomalies,
compressive lesions in the neck and systemic
hypotension.

3. Increased blood viscosity (polyeythemia,
dysproteinaemia etc).

4. Vasoconstriction (migraine, hypocapnoea,
subarachnoid haemorrhage).

5. Cerebral oedema (hypertensive episodes
ete). ’

6. Metabolic failure (hypoglycaemia, severe
anaemia).

7. Stress factors precipitating TIAs.
a. Unaccustomed severe exercise.
b. Severe infection and fever.
c. Emotional shock.

d. Prolonged anaesthetic and invasive
surgery.

e. Trauma to neck, head or severe
generalised trauma.

f. Drugs (Thyroxine overdosage,

stimulants etc.)

g. Hypermetabolic states (Thyroto-
xicosis, Cushings, etc.)

h. Hypovolaemic shock.
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8. Risk factors for TIAs and stroke

Transient cerebral ischaemic disease usually
occurs in old age but increasingly more young
patients are being documented. Its risk factors
parallel those which precipitate ischaemic heart
disease.

a. Hypertension.
b. Hyperlipidaemia (increased LDL).

c. Soft water consumption (increas-
ed hypertension).

d. Alcohol excesses (hypertension).

e. Diabetes Mellitus.

f. Nicotine.
g. Low levels of physical exercises.
h. Desrogen intake (probably haemo-
dynamic).
RELEVANT SYMPTOMS. AND SIGNS OF

TRANSIENT CEREBRAL ISCHAEMIC DISEASE

1. Hemispheric symptoms. Dysphasia, hemi-
paresis, hemiplegia, altered level of consciousness
and mentations, sensory disorders, cranial nerve
- dysfunctions etc. These are all transient and
resolve depending upon the nature of the TCID.

2. Vertebrobasilar symptoms. These are rare
and relate to Vertebral TIAs and correspondingly
affect the gait, level of consciousness, basal
cranial nerves and cerebellomedullary outflow.
These are rare.

3. Visual disorders. These relate basically
to disorders of Visual cortex or to disorders of
Eye circulation. Of the Ocular symptoms the
two most classical are Amaurosis Fugax (AFx)
and Rubiosis Iridis. AFx is defined as total
or partial blindness and is the manifestation of
ophthalmic critical embolisation from an ICA
embolus. The causative agent could be debris
or platelet plugs. Generally the symptoms last for
a few minutes and resolve fully in any case in
less than 24 hours. Fundoscopy reveals Hollen-
horst lesions (21). AFx merits aggressive work
up for Carotid disease. Rubiosis Iridis occurs due
to reduction in the blood flow of Ophthalmic
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artery resulting in neovascularisation of Iris which
in turns results in congestive oedema and occa-
sional obstructive glaucoma (19).

4. Carotid bruit. The most important clinical
sign of Carotid stenosis is Carotid bruit, a murmur
heard in the mid cervical region on the anterior
border of the sternomastoid after exclusion of the
venous hum, respiratory sound and transmitted
sounds from the heart and from the great vessels
on either side of the neck. In a recent series Mur-
ray et al (22) studied 400 Carotids. His findings
showed that 34% of the vessels associated with
symptoms had a bruit present and 23% of the
asymptomatic patients also presented with a
Carotid bruit. In another study, he examined 114
Carotid Arteries. Of these only 51 had significant
haemodynamic disease while 63 did not have a
significant haemodynamic disease in the ICA.
Of the 63, 25% showed a haemodynamic disease
in the ECA and the remainder did not show
any objective stenosis to account for the bruit.
These were then regarded as unexplained. Most
workers would dispute with Murray’s findings.
At. present it could be sald that 60% of the
patients presenting with a bruit in fact do have
a significant haemodynamic stenotic lesion
(23). This modern view is a result of better
resolution- of contrast radiography in defining
fine lesions of the ICA. Roederer (24) studied
162 asymptiomatic patients with bruit and observ-
ed their evolution in time with Duplex scanning.
He found that patients with 80% or more stenosis
had a 46% chance of developing a TIA/stroke in 1
year. In contrast he found that patients with
stenoses of less than 80% had a 15% chance
of TIA/stroke in 1 year. There is a considerable
body of evidence present showing that in the
arteriopaths (Carotid and concomitant Coronary
Disease), who have an asymptomatic Carotid
bruit present, perioperative stroke rate is signi-
ficantly high with Coronary revascularisation
procedures. This risk is significantly reduced by
performing Carotid endarterectomy prior to
Coronary revascularisation (25).

5. The Asymptomatic Carotid lesion. Since
the advent and easy availability of nor-invasive
tools and in particular of the Duplex Scan, the
behaviour pattern and natural historical progres-
sion of the Asymptomatic Carotid Disease have
been well documented. There appear to be three

categories of disease present.
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a. Those with non stenotic ulcerated plagues.

b. Those with haemodynamically significant
stenoses.

c. Patients with Carotid bruit on routine
examination.

Moore et al (26) conducted a very good and
valid study on asymptomatic patients who
underwent contrast radiography and had their
lesion typed. The lesions (72 out of 77) were of
an ulcerated type. He categorized these as Minor,
Large and Compound and used strict criteria.
Patients were well matched and the findings were
matched with the data of symptomatic patients
who underwent carotid endarterectomy. He
found that the stroke rate was 8 times higher
in unoperated patients with large or compound
ulcers. The stroke rate in patients with the
minimum lesion was negligibly higher than in
the control. Francis et al (27) using OPG criteria
and Duplex scan found that patients with haemo-
dynamically significant stenosis had a risk of
developing stroke 7.5 times higher than in the
patients with an insignificant disease. This in-
creased risk was eliminated with Carotid end-
arterectomy-(28).

INVESTIGATIONS OF CAROTID STENOSIS

Of the relevant practical investigations,
currently, the best suited for the TCID are Duplex
scanning, OPG, EEG, CT scanning and Contrast
radiology. Other less - attractive but upcoming
methods include thermography, isotope studies
of the blood flow, transcranial ultrasound scan,
psychometry etc. In Pakistan at present doppler
studies, EEG, CT Scan and angiography are
available for assessment.

1. Duplex Scanning. This will soon be intro-
duced in Pakistan and would considerably alter
the protocol of investigations. It is clearly the
first line investigation forming the basis for more
invasive tests. It is also probably the most useful
investigation for the follow-up of a patient who
has either had surgery performed or who is on a
follow-up after angiography, it utilises a real time
B mode scan with a pulsed doppler ultrasound
and gives a graphic image of the vessels. Individual
cursors can be fixed on the screen and via -an
appropriate probe interpretation and study can
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be made of the mechanical lesions and of th
flow characteristics of the pre and poststenoti
segment. The spectral broadening gives a good
idea of the degree to narrowing and the pulsed
doppler helps to show the flow characteristics
of any turbulence. Another development (Triplex,
Dopscan) is to colour code the computer on
the basis of directional flow characteristics. This,
then colours the artery red and the vein blue, a
clear and quick assessment is made of the dynamic
lesion. On the basis of the Duplex, lesions are
classed as Minor (10-15%), moderate (16-49%)
and severe (50-99%). It has a 92% accuracy
rate with an overall specificity of 96% and sensi-
tivity of 95% (29).

2. Oculoplethysmography (OPG). This mea-
sures the pressure of the Ophthalmic artery and
works on the principle that any narrowing of the
ICA will be correspondingly reflected in the
Ophthalmic artery pressure. Its accuracy has
been variably reported alone and in conjunction
with the Duplex as between 86-97% (30).

3. Electroencephalography (EEG). Its grea-
test benefit it is in its ability in differentiating
between cerebrovascular disease and tumours,
cerebral from brain-stem lesions and to a lesser
extent between cerebral haemorrhage and infarc-
tion. In patients with stroke, the EEG abnorma-
lities improve with time whereas with tumours,
these deteriorate. Serial’ EEGs are therefare
required for such assessment. Brainstem lesions
may demonstrate a normal EEG, or generalised
slow activity, intermittent bouts of generalised
beta activity (4 to below 8 c¢/s) and bitemporal
changes. In cerebral haemorrhage widespread
irregular high voltage and very slow delta activity
are prominent. The feature on EEG after cerebral
infarction tends to be less marked and produces
moderately slow delta with regular smooth or
triangular wave forms and an increase in the
amplitude of abnormal alpha rythm on the side
of the lesion. All of these changes tend to improve
with time, leaving an almost normal EEG at six
months upto 50% of the cases. The greatest
value of EEG in respect of a Carotid disease lies
in it being a sensitive tool to detect intraoperative
signs of carotid ierritory cerebrai ischaemia
in susceptible patients during the phases of
cross clamping of the Carotid. In a majority of
patients such clamping does not cause any side
effect. In cases where the Intraoperative EEG
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does show significant distress and an impending
infarction, the ischaemic crisis can be averted by
immediately shunting the patient. Because of
its transportability this is likely to become
available as an intraoperative monitoring device
with already emerging better co-operation between
the vascular surgeon and the neurologist.

4. CT Scan. This is not considered to be a
very important investigation, with some reserva-
tion. Its value lies in detecting any areas of
previous ischaemic infarctions or unresolved
haemorrhages. Many patients who present for
surgery give a long history of TIAs and any one
of these may have left a positive sign for the
Scan. Concomitant lesions, such as an intracere-
bral aneurysm, a tumour etc.can be picked up
pre-operatively. These will have a considerable
bearing on the operability of the patient. Its
biggest value lies in non-invasively assessing acute
neurological problems. Following an endarterec-
tomy if evidence of a large thrombus in the
Carotid presents as an area of expanding infarc-
tion cerebrally, then re-exploration and a throm-
bectomy can be carried out within three hours of
development of obstruction.

5. Digital Subtraction Angiography (Una).
With this study, X-ray images are taken of the
parts required (neck, head, limbs). The informa-
. tion relating to the density characteristics are
fed into a computer and stored. A dye is then
injected peripherally into a vein. Images are
taken again of the same parts and density charac-
teristics are stored. From the later image the
computer then subtracts the former image leaving
behind the image of the dye in the vessel under
study. With controlled timing and exposures and
manipulation of the computer, good resolution
images are obtained of the vessel. In high pressure
areas such as the neck and the intracranial circula-
tion, images are enhanced by selectively catheteris-
ing the Aortic arch and injecting the dye there.
Thus with a very much smaller quantity of
dye a high resolution image of the Circle of
Willis or of the extracranial vessels can be seen.
The morbidity associated with conventional
angiography is reduced considerably. It has a
sensitivity of 95%, a specificity of 99% and
an overall accuracy of 97% (31). By its avail-
ability, the need for conventional angiography
would drastically be reduced to specially selected
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cases which cannot be fully studied by the
DSA. The DSA would shortly be available in
Pakistan and the indication for angiography
would become reduced correspondingly.

6. Conventional Angiography. It com-
prises Arch angiography for a general assessment
of the major root vessels or specific selective
angiography (general four vessels angiography).
The transfemoral percutaneous approach has
outdated needle puncture angiography. An injec-
tion into the Inominate Artery outlines the roots
of the main divisions. Further selective catheterisa-
tion will produce detailed views of all four
main vessels. The tip of the catheter into the
Vertebral arteries should be withdrawn after
every injection of the dye to prevent ischaemia.
Carotid stump pressure after mechanical compres-
sion of the proximal Carotid provides information
about reverse flow and allows a decision to be
made regarding the use of a shunt during endar-
terectomy. Contralateral study, supplemented
with a study of the Vertebrals, provides a full
and necessarily desired information about the
Circle of Willis. Angiography has a sensitivity of
97%, specificity of 99% and an overall accuracy
of 98.5%.

7. Psychometric studies. Halstead Reitan
tests etc. can reveal major cortical dysfunction
however these relate to the experience of the
psychologist and to obtain meanipgful results,
sufficient time must be spent periodically to
evaluate the pre and the postoperative states
of the patient.

8. Cerebral Blood Flow Measurements. Iso-
tope studies have not become very popular,
since the arrival into the ‘arena of the DSA and
the Duplex.

9. Magnetic Resonance Imaging (MRI). In
the future this recently evolved tool may provide
good information about the preinfarct ischaemia
before any real damage has taken place.

INDICATIONS FOR CAROTID
ENDARTERECTOMY

Surgery in a patient who is suffering from
stroke is mainly a orophylactic procedure (except
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for thrombectom ), Revascularisation of dead
tissue will not restore useful functions. Assuming
that the general condition of the patient is
adequate and that the angiography shows the
lesion as a treatable local condition, the main
indications for Carotid endarterectomy are:

a. Hemispheric TIAs, uncontrolled with
medical therapy.

b. Amaurosis fugax and Central Retinal

arterial occlusion.
c. Major TIAs and ulcerated plaques.
d. TIAs associated with stenosis of > 50%.

e. Asymptomatic Carotid stenosis of > 75%
in patients undergoing major cardiovas-
cular surgery.

f. Previous hemispheric stroke with good
functional recovery with a critical stenosis
in an asymptomatic patient.

g.” Tandem lesions with focal symptoms or
signs.

h. Subclavian steal.

i. Emergency surgery for acute stroke,
stroke-in-evolution or crescendo TIAs.
This implies performing a Carotid throm-
bectomy in a patient already hospitalised,
within 3 hours. If indicated, angiography
under Heparin control should precede the
procedure. Such a contingency usually
arises in iatrogenic thrombosis such as
after a radiological or a surgical procedure.
Revascularisation soon after this time is
associated with a greater risk of haemorr-
hage from the freshly infarcted areas and
such operations should be deferred for 4-6
weeks. Goldstone and Moore reported
good results with this approach in a series
of 25 patients where no deaths occurred
and full neurological recovery followed
(32).

CAROTID ENDARTERECTOMY

Universal preference for performing Carotid
Endarterectomy is to use the general anaesthetic
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which allows good freedom of movement, appro-
priate mobilisation of the vessels, extension of
wound and the ability to cope with unforeseen
emergencies such as bleeding from the shunt sites
etc. The advantage with local anaesthetic proce-
dure is that the patient remains conscious and
reports any untoward effects of clamping (dizzi-
ness, numbness, failing consciouness etc.). How-
ever there are drastic limitations of manoeuvres.
Under a carefully controlled general anaesthesia
where blood pressure adjustment is regulated
within critical limits, through an anterior ap-
proach, the main stem of the Common Carotid
Artery is exposed and a limited mobilisation
carried out. Local anaesthetic is infiltrated at
the site of the bifurcation to prevent reflex
bradycardia. The ICA is exposed to the level
of the Hypoglossal Nerve and under cover of a
systemic load of Heparin (5-10,000 Units),
pressures of the unclamped CCA and the ICA
after clamping the CCA (stump pressure) are
recorded. If the stump pressure is less than
1/3 of the systemic CCA pressure then the cross-
flow from the opposite side via the Circle of
Willis is inappropriate and a shunt is inserted.
Selective shunting and intraoperative monitor-
ing {o avert an impending cerebral ischaemic
crisis are the two modern methods which have
helped to bring down the intra and perioperative
stroke rate. If by these methods this rate is
brought down to zero then many of the judicious
objections- for surgery will disappear. With or
without a shunt, under clamps, an arteriotomy
is made and endarterectomy performed. Frayed
edges-are tacked and the arteriotomy is sutured
with a continuous Prolone(5/0) after systematic
flushing of debris and clots outside and into the
External Carotid circuit.

Should one routinely use the Shunt.

The most unresolved controversy amongst the
vascular surgeons pertaining to Carotid endarterec-
tomy is whether or not to use a shunt during the
procedure. There are three schools of thought:

1. To shunt in every patient undergoing
endarterectomy. This is done in the belief that
the risks of haemodynamic intolerance cannot be
identified accurately with any of the intraoperative
parameters (34) and that the use of the shunt
carries with it minimal and acceptable risks for
embolisation. Objectors point out that the shunt
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interferes with surgical precision of endarterec-
tomy by limiting accessability and may cause dis-
section in the proximal segment. Another valid
point is that if facilities for intraoperative moni-
toring of critical parameters are not available
then it would be quite appropriate to shunt every
patient.

2. To not shunt in any of the cases. No
shunt technique surgeons believe that the risks of
clamp-induced ischaemia are exaggerated and that
the actual cause of stroke is embolisation and not
reduced blood flow (35). According to this argu-
ment the use of the shunt should by its technical
presence and movements, precipitate embolisa-
tion. Objectors feel that some high risk patients
do show a higher incidence of stroke unless
adequate shunting is used. :

3. Selective shunting. This attempts to offer
a logical compromise (36) but the reported results
are not altogether convincing. An excellent study
was undertaken by Ferguson (37) to validate or
invalidate the necessity of shunting, the criteria
used involved continuous intraoperative moni-
toring by EEG, Carotid Stump pressure measure-

ment and measurement of Cerebral blood flow -

(CBF) (38). In the past the use of the shunt was
recommended if the intraoperative EEG showed
significant changes, if the Carotid stump pressure
was less than 50 mm Hg or if the CBF values were

less than 20mm per 100 g/min. Measurement of )

somatosensory evoked responses have been to the
intraoperative monitoring but these do not
appear to have contributed greatly to the
problem (39). Soon afterwards, Ferguson re exa-
mined the whole series in another better study
and changed his views. He reported that neither
the intraoperative monitoring nor the use of the
shunt, in general prevented stroke. The main
cause of the stroke being embolism, these were
uninfluenced by the previously recommended
measures. He postulated that during clamping,
neuronal activity did suffer but that these were
reversible (40). He did recognise a small subgroup
of patients in whom the EEG changes were gross
and/or the Stump pressure was 25mm Hg or less.
These patients had a higher rate of stroke without
shunting. Shunting was therefore recommended
in these patients. Contradicting Ferguson, Goid
described a reduction of stroke rate by selectively
using the shunt on the hypothesis that the cerebral
perfusion was otherwise compromised. He brought
down the stroke rate to under 1% in his series. He
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used the CBF technique to monitor his patients.
The modern majority now accepts that the
intraoperative EEG does detect early signs of
distress. Sundt (42) concluded that CBF
measurements were fairly relevant parameters.
Using selective shunting he found that 8% of the
patients would have suffered a stroke had a shunt
not been used. Ojemann (43) suggested a different
approach. He argued that a general anaesthetic
manipulation of blood pressure control, raising
the systolic blood pressure to 170-180, during the
period of occlusion (provided that there were no
contraindications for doing this), would reduce
the need for a shunt by greater perfusion (44). He
too performed selective shunting for patients with
poor collaterals who did not benefit from such
“hypertension” (45), Summarising these two
views, Hachinski (46) said that although Ferguson
had earlier proposed a no-shunt technique, he
changed his views to a selective shunting protocol
by finding the subgroup of high risk patients and
in the same ways, Ojemann now believes in
selective shunting. “Surgical practice should be
adjusted to account for facts as they become
known”’,

In Pakistan, EEG is available as an outpatient
investigation and it is now very likely that with a
greater co-operation between the Vascular and
the Neurological departments, it- would become
available as an intraoperative monitor. Since the |
CBF measurements are not likey to become
available in the near future, the parameters of
interest would be the EEG and stump pressure
measurement. If these facilities are not available
then all patients should be considered for routine
shunting. It is the author’s view that if monitoring
facilities exist then selective shunting should be
performed and where these are not available,
indiscriminate shunting should be used.

Complications of Carotid endarterectomy:

1. The most feared and unfortunate compli-
cation of surgery is a stroke. This intra and peri-
operative complication has declined tremendously
due to improved surgical technique, monitoring
methods and shunting. It is widely suggested that
a 3-5% rate of siroke shouid be acceptable (47).
In any event this should not exceed 5%. The risks
are increased in the elderly presumably because of
diminished CBF capacity frequently seen in them.
This renders the brain more sensitive to temporary
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reduction of perfusion and accordingly higher
stump pressure value would be accepted to avoid
shunting (49). The best figures have shown a 2%
stroke rate and a 1% death rate (50).

is the frequent

2. Myocardial infarction

cause of death (51).

3. Preoperative angiography carries with it a
risk of 1.5% stroke rate in susceptible patients.

Strokes occur due to the following main post-
operative complicating causes:

a. Reduced perfusion due to blockage of
flow.

b. Embolisation of the pieces of debris,
plaques etc.

c. Embolisation of platelet aggregates which
adhere to the raw surface.

To detect thrombosis in the endarterectomised
artery, some surgeons routinely perform post-
operative on-table angiography. Because of its
inherent risks, where facilities exist, instead of
angiography, if neurological manifestations exist,
then a Duplex scan and an OPG should be carried
out. If the OPG pressure is low then a thrombus is
more likely to have caused the problem and a
reoperation

" 4, Other complications possibly pertaining to

" baroreceptors include hypotension (19%) hyper-
tension (28%) (incidence of neurological compli-
cation is higher in patients who have postoperative
hypertension (53).

5. Remote complications include wound
infection and haematoma.

6. Haemodynamic flow disturbances due to
kinking of the redundant endarterectomised

artery.

7. Stroke rate ‘is high if contralateral side
shows a stenosis greater than 75%, in the Carotid
artery. In-such situations, a routine shunting is
justified.

8. Ackroyd performed a study comprising
292 Carotid endarterectomised patients and
reported in 1986 (54) using life time cumulative
methods, that the restenosis rate was 15% at 5

should be performed urgently.
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vears. Progression of disease on the contralateral
side was 20% at five years. It was suggested that
restenosis in the first year was caused by intimal
hyperplasis (55). Inadequate endarterectomy and
post-operative thrombosis constituted a significant
percentage. Myointimal hyperplasis was also
another factor. Ackroyd reported a higher
incidence of restenosis in women but on later
revaluation in an extended series she found a 1:1
ratio. However, in women the restenosis occurred
earlier. She hypothesised that differential platelet
behaviour was responsible for the disparity. This
was further corroborated by others by demon-
strating that the platelet response to antiplatelet
agents was different in men and women. (58)

9. Recurrent TIAs were reported in 10% of
patients after 5 years. Recurrent stroke rate was
6% (59, 60).

NON - SURGICAL TREATMENT OF
CAROTID SURGICAL DISEASE

Apart from symptomatic treatment, the
most popular agents showing a positive benefit to
the patient are Aspirin and Warfarin (61). Warfarin
is however inferior to endarterectomy and also

. precipitates bleeding. Dipyridamole and Sulfin-

pyrazone have been extensively studied. A _
combination therapy has now largely been aban-
doned in favour of a low dose intermittent aspirin

(62) which shows a positive improvement.
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