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Clinical / Scientific note

CEREBRAL REVASCULARIZATION IN A CASE OF
ISCHEMIC CEREBROVASCULAR DISEASE

Juan Antonio C. Flores', Eberval Gadelha Figueiredo?, Edson Bor-Seng-Shu',
Rodrigo Carvalho', Manoel J. Teixeira’, Milberto Scaff

It is well established that patients with transient isch-
emic attacks (TIA) or minor strokes that are found to have
occlusive lesions of major brain-supplying vessels are
prone to develop subsequent significant stroke'. The un-
derlying pathophysiology of cerebral ischemia within this
large and heterogeneous group of patients remains mat-
ter of debate”. Considerable controversy exists on the rel-
ative importance of thrombembolic versus hemodynamic
mechanisms*™. Following the introduction of extracranial-
intracranial (EC-IC) bypass, the procedure was rapidly ac-
cepted as a way to increase cerebral perfusion in patients
with ischemic cerebrovascular disease. However, the disap-
pointing results of the Cooperative Study on EC-IC Bypass
in 1985, led to the virtual abandonment of this procedure
for the management of occlusive cerebrovascular disease®.

With the advent of contemporary imaging methods
and functional blood flow studies, it has been demon-
strated that a subset of patients with occlusive cerebro-
vascular disease is characterized by a severely impaired
hemodynamic status"®. In such cases, the EC-IC bypass
may represent an attractive and effective procedure to
prevent cerebral hemodynamic failure®. Retrospective-

ly and particularly in view of new evidence on the patho-
physiology of cerebral ischemia, the decision of the EC-
IC trial of suggesting abandoning EC-IC bypass complete-
ly seems premature®.

We present a clinical case of an EC-IC bypass per-
formed in a patient with proved cerebral hemodynamic
impairment. Additionally, the current indications, surgical
options and clinical outcome are discussed. These cases
are rarely reported in the Brazilian literature and many
patients who probably could benefit from this procedure
are often overlooked.

CASE

A 63 years-old male presented a history of a previous stroke.
Neurological exam revealed a mild left hemiparesis. Angiograms
disclosed a total occlusion of the right internal carotid artery
(ICA) (Fig 1A) and stenosis of the contralateral ICA. Frequent TIA
were reported even with optimal antiagregant therapy. Cerebral
angiogram evidenced delayed filling of the contralateral circu-
lation (Fig 1B). MRI disclosed an area of previous parieto-occip-
ital ischemia (Fig 2). A transcranial Doppler ultrasonography at
rest and after challenge (Breath Holding Test) revealed impair-

Fig 1. (A) Right common carotid artery
angiogram depicting complete occlu-
sion of internal carotid artery (Arrow).
No distal filling of internal carotid ar-
tery is noticed. (B) Left internal carot-
id artery angiogram. Notice that the
filling of the contralateral anterior cir-
culation is slow and depends upon the
left carotid artery, trough the anteri-
or communicating artery (arrow), il-
lustrating hemodinamic failure in the
right cerebral hemisphere.
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Fig 2. Axial MRI view showing an area suggestive of a previous isch-
emia in the right parieto-occipital region (arrow) and signs of brain
atrophy.

ment in the cerebrovascular reserve. An EC-IC bypass was indi-
cated. As the temporal superficial artery was tiny and insuffi-
cient to provide adequate inflow, a high flow anastomosis was
carried out. A saphena vein graft was employed to anastomose
the right external carotid artery (ECA) to the right middle cere-
bral artery (MCA). Temporary clipping of the proximal MCA was
necessary for 41 minutes.

In the postoperative period, patient was awake and present-
ed no worsening of the preoperative deficit. Postoperative ra-
diological evaluation revealed a completely patent vein graft
(Fig 3). At the third postoperative day, a mild paresis of IX crani-
al nerve was noticed. However, at late follow-up (six months) a
total recovering was accomplished. No new episodes of TIA oc-
curred after 12 months follow-up.

The patient has given permission for the publication of
this case.

DISCUSSION

The pathophisiology of stroke is still debated*’. Em-
bolic and hemodynamic mechanisms are implicated as
causal factors. Severe atherosclerotic disease of ICA or
their intracranial branches may cause reduced perfusion
pressure in the distal cerebral circulation. The presence
of reduced perfusion pressure (hemodynamic compro-
mise) has long been implicated as a risk factor for isch-
emic stroke®. The relative role of hemodynamic factors
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Fig 3. Postoperative angiotomography showing the patency of the sa-
phena vein graft. The graft is located underneath the zygomatic arch
(arrow) and enters into the cranial cavity trough burr holes appropri-
ately located to avoid kinking.

in the pathogenesis and treatment of ischemic stroke is
an important and unsolved issue for many patients with

cerebrovascular disease’™.

Over the last years, evidence has accumulated suggest-
ing that in addition to trombembolism, hemodynamic com-
promise plays an important role in the manifestation of
ischemic deficits in patients with occlusive cerebrovascular
disease. In these instances, cerebral ischemia is caused by
an inadequate collateral blood flow via the circle of Willis.

The results of the International Cooperative Study did
not demonstrate any benefit of the EC- IC anastomosis
and discouraged the neurosurgical community to indi-
cate this procedure®. Nonetheless, this trial had several
flaws'. Selection errors occurred with asymptomatic pa-
tients being included, patients were not selected based
on the pathophysiology because the modern exams were
not then available, and the collateral flow and the cere-
brovascular reserve were not assessed.

New methods of functional evaluation of blood flow
have steadily improved our understanding about the im-
portance of hemodynamic impairment in the pathophysi-
ology of ischemic stroke. Abnormal hemodynamic param-
eters that were not identified in the “IC-EC bypass study”
have been recently recognized in a subset of patients sus-
taining cerebrovascular disease. These parameters have
shown to be improved after surgical revascularization®>”’,
Hence, there is a subset in the vast and heterogeneous
group of patients with ischemic stroke that could benefit
from an increase in the blood flow as that offered by an

EC-IC bypass.
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A recent review of literature on the benefits of EC-IC
bypass in cerebral ischemia has demonstrated that neu-
rological function and subsequent stroke attributable to
haemodynamic insufficiency in patients with symptomatic
carotid occlusion or severe stenosis are improved signifi-
cantly by EC-IC bypass surgery". The haemodynamic pa-
rameters observed for patients who experience improved
neurological function or diminished stroke risk profile
after EC-IC-bypass surgery globally improved". Therefore
haemodynamic profile represents an important indicator
for EC-IC bypass surgery and gives a good rationale for
new trials conducted in a subgroup of patients selected
on the basis of their haemodynamic profile. The selection
of the patients should also be based on the clinical history
and neurological examination. Patients refractory to op-
timal antiagregant therapy and documented impairment
in the cerebrovascular hemodynamic reserve constitute
the best candidates to the procedure.

In conclusion, there is consistent evidence support-
ing clinical usefulness of the EC- IC by- pass in patients
with ischemic cerebrovascular disease, particularly when
hemodynamic impairment is present and there is no re-
sponse to antiagregant therapy. Those patients with docu-
mented reduction in the cerebrovascular reserve should
be considered candidates to the IC-EC bypass procedure,
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mainly in reference centers for cerebrovascular surgery.
Such reports are rare in the Brazilian literature and many
patients who probably could benefit from this procedure
are often overlooked.
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