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Case Report

A rare bilateral internal carotid artery occlusion
(BICAO) with mild clinical symptoms and no
risk factors-etiology, collateral circulation

and clinical management: case report

Ruigi Chen'", Angi Xiao", Lu Xing?, Chao You?

Departments of *Neurosurgery, 2Nursing, West China Hospital, Sichuan University, Chengdu, Sichuan Province,
China. "Equal contributors.

Received June 3, 2017; Accepted November 25, 2017; Epub March 15, 2018; Published March 30, 2018

Abstract: Bilateral internal carotid artery occlusion (BICAO) is a rare disease that often results in a fatal ischemic
event. So far, only a few cases of BICAO with severe clinical symptoms have been reported, most of which developed
serious cerebral infarction, presented poor outcomes and carried a risk of recurrent ischemic events. We report
here a case of a 46-year-old female BICAO patient with no evidence of cerebral infarction but only presenting mild
clinical symptoms, such as dizziness and nausea. Interestingly, all known risk factors of atherosclerosis and artery
stenosis/occlusion were negative. Digital subtraction angiography (DSA) and computed tomography angiography
(CTA) demonstrated that a high-flow collateral circulation was formed through the vertebrobasilar system. Due to
the mild clinical presentations, conservative therapy and timely follow-up were selected for the patient. Based on
our case, three possible hypotheses of BICAO formation are discussed. As the proper treatment of BICAO is still con-
troversial, we believe that long-term observation is necessary to obtain a better understanding of the therapeutic

effects.
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Background

Most ICA occlusions occur in patients with a
history of cardiovascular disease such as moy-
amoya disease, atherosclerosis, coronary heart
disease and stroke [1, 2]. According to the
study by Mead GE et al., 99.6% of occlusions
involve only one side of the internal carotid
artery [3]. Occlusion of both sides of the inter-
nal carotid arteries is an extremely rare condi-
tion. So far, only a few studies on BICAO with
severe clinical symptoms have been reported
[4-8], whereas long-term survival cases with
mild clinical symptoms remain non-existent.
Therefore, understanding the characteristics of
this BICAO case with a mild clinical presenta-
tion may help to deepen our understanding of
this disease.

Case report

A 46-year-old female with a 6-year history of
dizziness and nausea was admitted to our hos-

pital. Except for mild dizzy symptoms, no disor-
ders of consciousness or amaurosis were re-
ported. On physical examination, neither numb-
ness nor weakness of the limbs was found.
Moreover, all pathological signs and meningeal
irritation were negative. Meanwhile, she had no
habit of smoking and no history of hyperten-
sion, hyperlipidemia or diabetes mellitus. Digital
subtraction angiography (DSA) and computed
tomography angiography (CTA) demonstrated
that the bilateral internal carotid arteries (ICAs)
were severely occluded and that the entire
Willis circle was completely enhanced, with the
vertebral-basal arteries significantly enlarged
(Figure 1). Furthermore, no evidence of an
infarction area was shown on traditional MR
imaging (Figure 2). Considering her clinical mild
symptoms and radiological good compensa-
tion, conservative therapy including weight con-
trol and antiplatelet therapy with aspirin and
timely follow-up were selected. The patient was
still in good neurological condition at her latest
follow-up (May 8%, 2017).
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Figure 1. Digital subtraction angiography (DSA) and computed tomography
angiography (CTA). Digital subtraction angiography (DSA) and computed to-
mography angiography (CTA) of the patient, performed on the latest follow-up
on May 8th, 2017. Both internal carotid arteries were completely occluded,
there was no distal flow of the dye, and the entire Willis circle was complete
enhanced with the vertebral-basal arteries significantly enlarged. Single col-
umn fitting image.

Discussion

BICAO is an extreme rare disease that only
accounts for 0.4% of transient ischemic pati-
ents with completed stroke [5, 6]. We reviewed
another 5 BICAO cases in reports published
between 2003 to 2015 (Table 1). Although it is
rarely seen clinically, BICAO patients can be
expected to suffer serious consequences due
to fatal ischemic stroke [9]. It was reported that
the overall mortality of 21 BICAO patients fol-
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lowed up for 1-11 years (aver-
age: 6 years) was 52% [4].

Although the correct mecha-
nism of arterial stenosis/oc-
clusion remains unanswered,
atherosclerosis is considered
the most significant [10, 11].
Hypertension, hyperlipidemia,
diabetes mellitus and smok-
ing are the main risk factors
contributing to atherogenesis
and increasing the risk of
artery stenosis/occlusion [12,
13]. Interestingly, in our case,
none of these abovemen-
tioned risk factors was found.
We suspected the following
three possible mechanisms of
BICAO formation in this case:
First, the congenital malfor-
mation of bilateral ICA occlu-
sion is formed with vertebro-
basilar compensation. Second,
on the basis of a good blood
supply through the posterior
circulation, the congenital ste-
nosis of the bilateral ICA grad-
ually aggravated into a total
occlusion during the peri-
menopause period by the fluc-
tuation in hormone and hydro-
nium levels, which might in-
crease the blood viscosity and
develop thrombosis [14]. Th-
ird, the bilateral internal carot-
id artery occlusion is formed
by traumatic stimulation [15,
16]. Due to her mild clinical
presentation and lack of defi-
nite risk factors, we consid-
ered her bilateral internal
carotid artery occlusion to be less likely acqu-
ired without any stenosis; otherwise, the symp-
toms would be more serious when her intracra-
nial hemodynamics changes.

According to the literature review, most BICAO
cases develop into a fatal ischemic stroke. In
our case, although severe occlusions formed in
the bilateral ICAs, the patient presented with
only a few mild clinical symptoms, such as dizzi-
ness and nausea. This might be attributed to
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Figure 2. Traditional MR Imaging. Traditional MR imaging showed no evidence
of a cerebral infarction. Single column fitting image.

her satisfactory collateral circulation formation.
The compensatory circulation of BICAO mainly
relies on two approaches: the vertebrobasilar
system and external carotid/ophthalmic anas-
tomosis [14]. For this patient, CTA and DSA
revealed that the vertebrobasilar arteries and
bilateral posterior communicating arteries were
apparently enlarged. No significant extra blood
supply via the external carotid artery was found
as expected. Thus, the collateral circulation in
this BICAO case was supplied by the vertebro-
basilar system into the Willis circle via the pos-
terior communicating arteries.

The proper treatment of BICAO remains contro-
versial with respect to whether surgical treat-
ment is selected. For neurosurgeons, apart
from vascular bypass, external carotid artery
revascularization, including carotid endarterec-
tomy (CEA) and carotid artery stenting (CAS),
is another choice. According to the report by
Friedman et al., only 10% of BICAO patients
who undergo external carotid artery revascular-
ization experience a transient ischemic stroke
during the follow-up period. Furthermore, they
found that extracranial-intracranial bypass or
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medical therapy alone is
not an effective way to pro-
vide a sufficient blood sup-
ply to improve patient sy-
mptoms [17]. However, a
meta-analysis conducted
by Mylonas SN et al. re-
vealed no significant differ-
ence in therapeutic effect
between medical therapy
and revascularization [18].
So far, the clinical data of
medical or surgical bypass
management in BICAO is
also limited. Persoon et al.
observed that 57 patients
with BICAO treated by med-
ical therapy achieved a bet-
ter prognosis than did the
surgical group [19]. Althou-
gh Yoshida S et al. reported
that a BICAO patient acqui-
red a good clinical result
after undergoing a bypass,
a randomized trial showed
that extracranial-intracrani-
al bypass failed to improve
cognitive function within a
2-year follow-up period
compared with conservative treatment [20].
For our patient, considering her mild clinical
symptoms and satisfactory compensation, con-
servative therapy was selected by far.

BICAO is a rare and serious vascular disease
and often results in a fatal ischemic event.
Here, we report an extremely rare BICAO patient
with only mild symptoms and the absence of
radiological infarction. More interestingly, all
known risk factors of atherosclerosis and artery
stenosis/occlusion were negative. The collater-
al compensation completely relied on the verte-
brobasilar system by cross-filling the Willis cir-
cle.Sofar,duetothelimited cases,the propertre-
atment of BICAO remains controversial. Fur-
thermore, long-term observation is necessary
to obtain a better understanding of its thera-
peutic effect once surgical or conservative
treatment is selected.
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Table 1. Summary of previous similar case reports of bilateral internal carotid artery occlusion

Author Year Patient Image Treatment Clinical presence

Amin OS 2015 52-year-old man Ischemic infarction at the region of the Conservative Died of severe aspiration pneumonia approximately
right middle cerebral artery and developed treatment 2 months after the second stroke
a new infarction at the region of the left
middle cerebral artery 1 year later

Anand P 2014 39-year-old woman Left-hemispheric stroke and developed a  Conservative Expressive aphasia and right arm and leg weak-
right-hemispheric stroke 1 year later treatment ness

Georgios Tsivgoulis 2013 73-year-old man Bilateral cortical infarctions in both MCA Conservative Right upper arm weakness then developed to
territories treatment quadriplegic and lethargic. The patient expired 1

day later

Ebru Bekircan 2009 91-year old woman Extensive infarctions encompassing com-  Conservative Sudden development of coma and expired peace-
plete territory of the anterior and middle treatment fully
cerebral arteries bilaterally

Rabinstein AA 2003 56-year-old man Extensive callosal infarction as well as the Conservative Rapidly progressive cognitive decline. The patient
left frontal stroke treatment expired from aspiration pneumonia 10 days later
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