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Life-threatening bilateral internal carotid artery and
unilateral vertebral artery total occlusion

presenting with dizziness: a case report
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ICase Report

Introduction: It is well known that whereas bilateral occlusion is less common, unilateral internal carotid artery blockage happt%
regularly. Asymptomatic to fatal ischemic stroke can be the clinical presentation, depending on whether there is adequate collateral
blood flow. Internal carotid artery occlusion is often associated with significant neurologic events, both at the time of initial occlusion
and during follow-up.

Case presentation: The authors describe a patient’s experience of dizziness followed by a fall. The hyperdense position of the
basilar artery near its bifurcation was identified following a computed tomography (CT) scan. Furthermore, the pons, midbrain, and
medial parts of the right temporal lobe showed numerous small hypodensities suggestive of an ischemic injury. The patient had
medical treatment without surgery after it was determined that they had bilateral internal carotid arteries and a blocked right vertebral
artery. After taking dual anti-platelet therapy for 5 days, the patient recovered without incident and was discharged from the hospital.
Discussion: In a young patient with bilateral internal carotid arteries occlusion (BICAQO), the authors highlighted the significance of
prompt diagnosis of stroke-like symptoms, diagnostic possibilities, and treatment options. Options for diagnosis include brain MRI
and CT head to check for ischemia and CT angiography (CTA) head and neck to assess for artery obstruction. Options for treatment
include severe medical and surgical treatments, such as carotid endarterectomy, stent implantation, or balloon angioplasty, or
medical management alone, such as dual anti-platelet medication and thrombolysis.

Conclusion: BICAQO is associated with a grave prognosis and significant cerebrovascular complications. High-quality studies are
needed to establish the best treatment strategy, considering the complex and individualized nature of the condition.
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Introduction

It is commonly known that unilateral internal carotid artery HIGHLIGHTS

blockage occurs frequently, whereas bilateral occlusion is less e It is well known that whereas bilateral occlusion is less
common!!). Depending on whether there is sufficient collateral common.

blood flow, the clinical presentation might vary from asympto- * Regarding bilateral internal carotid artery occlusion med-

matic to deadly ischemic stroke!®!. Significant neurologic events icinal or surgical management, as well as its natural
are frequently linked to internal carotid artery occlusion, both history, very little has been reported.

during the initial occlusion and during subsequent follow-up™. e Bilateral internal carotid arteries occlusion associated with
Approximately 99.6% of stroke patients have unilateral internal unilateral vertebral artery occlusion is a rare presentation.

carotid artery blockage, whereas 0.4% of stroke patients have

bilateral internal carotid artery occlusion*.Regarding bilateral
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internal carotid artery occlusion medicinal or surgical manage-
ment, as well as its natural history, very little has been reported.
It’s possible that the degree of cerebrovascular insufficiency
caused by this occlusion is not discovered until these people
experience a catastrophic or incapacitating stroke that requires
medical intervention!®!. The work has been reported in line with
the SCARE 2023 criteria'®.

A helpful diagnostic tool for identifying between normal and
severely stenotic arteries is brightness modulation (B Mode) ultra-
sonography. One of the most sensitive and specific tests for deter-
mining the presence of complete carotid blockage is carotid duplex
ultrasonography. MRA with gadolinium and computed tomo-
graphy angiography (CTA) are thought to be equally sensitive as
ultrasonography. whereas digital subtraction angiography is the
gold standard imaging technique; this invasive test is often used
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only when near or total occlusion cannot be distinguished by MRA
and ultrasound”. Uncertainty surrounds the final BICAO
therapy!®l. Combining dual anti-platelet therapy (90 days) with
statin therapy and surgical revascularization is one strategy; going it
alone with medicine is another.!" In this study, we report the case of
a patient who developed dizziness followed by falling. After a CT
scan, the basilar artery’s hyperdense location at its bifurcation was
detected. Furthermore, many minor hypodensities indicative of an
ischemic insult were seen in the pons, midbrain, and medial aspects
of the right temporal lobe. This patient was diagnosed as having a
bilateral internal carotid artery occlusion and was treated via
medical treatment without surgical intervention. On day five of
receiving dual anti-platelet medication, the patient underwent a
smooth recovery and was released from the hospital.

Case presentation

A 64-year-old male patient, relatively active but a heavy smoker
(2 packets daily), presented with sudden-onset dizziness followed
by falling down. He has no history of loss of consciousness or
syncope. An ECG conducted at the hospital showed sinus bra-
dycardia. Subsequently, he was referred to the critical care unit
(CCU) department of another hospital for further evaluation. His
medical history includes coronary artery disease, for which he
underwent three catheterizations in the past five years and
received a drug-eluting stent in the left anterior descending artery
(LAD) artery. He also has chronic obstructive pulmonary disease
(COPD), hypertension, and type 2 diabetes mellitus. His medi-
cation regimen prior to the event consisted of acetylsalicylic acid
(100 mg once daily), clopidogrel (75 mg once daily), rosuvastatin
(10 mg once daily), and bisoprolol (2.5 mg once daily).

At the secondary hospital, clinical examination revealed no
neurological deficiencies, and there were no signs of peripheral
artery disease, as indicated by palpable arteries in the upper and
lower extremities. Upon admission, another ECG showed atrial
flutter, leading the doctor to suspect sick sinus syndrome. The
patient later returned to normal sinus rhythm. However, due to a
history of dizziness and fatigue, a brain CT scan was performed,
revealing evidence of a hyperdense basilar artery near its bifurca-
tion. Additionally, multiple small hypodensities were noted in the
pons, midbrain, and medial aspect of the right temporal lobe,
suggestive of an ischemic insult as shown in (Fig. 1). Consequently,
a CT Brain angiogram and diffusion MRI were conducted.

The CT brain angiogram revealed complete occlusion of the
cervical and petrous portions of both internal carotid arteries,
followed by distal refill via multiple collaterals arising from both
external carotid branches, indicating chronic occlusion (Fig. 2).
Additionally, a filling defect was observed at the basilar top,
consistent with basilar occlusion at its bifurcation. The Diffusion
MRI showed multiple scattered areas of true restricted diffusion,
characterized by high Diffusion-weighted imaging (DWI) and
corresponding low apparent diffusion coefficient (ADC) values,
located at the left side of the pons, subcortical regions of the right
inferior temporal and right occipital lobes, as well as the right
periventricular area, indicating acute infarction in the territory of
the posterior circulation (Fig. 3).

A neck CT angiogram was performed to rule out vertebral
artery stenosis or occlusion, revealing atherosclerotic changes at
the origin of the right vertebral artery, indicated by soft plaque
suggestive of right vertebral artery total occlusion as shown in
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Figure 1. Axial brain computed tomography scan show: hyperdense basilar
artery (black arrow) and focus of hypodensity (blue arrow).

(Fig. 4). There was no significant stenosis observed in the rest of
the right vertebral artery or in the left vertebral artery. Blood tests
yielded results within the normal reference range, except for an
elevated troponin level (55.7 ng/l). Furthermore, comprehensive
immunology tests were administered, all showing normal results.
The patient’s unusual symptoms may be linked to diminished
cerebral perfusion in the posterior circulation, possibly stemming
from significant bilateral carotid disease.

Consultations with neurosurgery and vascular surgery specia-
lists were conducted, leading to the decision to pursue medical
treatment without surgical intervention. Throughout the admis-
sion, the patient received the following medication: heparin
(5000 IU twice daily), Haloperidol (2.5 mg IM once daily for
2 days), cinnarizine (25 mg orally twice daily), and Neuro-B’s 500
(orally once daily), Ceftriaxone (2 g IV once daily), Candesartan
(8 mg twice daily), Hydrocortisone (100 mg), Metronidazole
(500 mg IV three times a day), budesonide nebulizer (0.5 mg twice
daily), salbutamol nebulizer (2 mg four times a day) and citicoline
(1 g orally once daily), in addition to continuing with his pre-
viously prescribed medications. The patient experienced an
uneventful recovery and was discharged on the fifth day while on
dual anti-platelet therapy.

One of the things that helped us in this case is that the patient
was followed up in a well-qualified tertiary center, which was
concentrated on his case, with grateful family support.

After approximately three and a half months since the patient’s
discharge from the hospital, he began monthly visits to the
supervising doctor. It was noted that the patient showed sig-
nificant clinical improvement. The patient continues to take the
following medications: acetylsalicylic acid (100 mg once daily),
clopidogrel (75 mg once daily), Valzadepine (Valsartan +
Amlodipine 160/5 mg orally once daily), rosuvastatin (20 mg
once daily), bisoprolol (1.25 mg once daily), esomeprazole
(40 mg once daily), Neuro-B’s 500 (orally once daily), Ultibro
Breezhaler nebulizer (once daily), cinnarizine (25 mg orally twice
daily), and Guna BDNF (20 drops twice daily). Additionally, the
patient is prescribed prednisolone, starting with 40 mg once daily
for 5 days, then reducing to 20 mg once daily for another 5 days.

55624



Jobran et al. Annals of Medicine & Surgery (2024)

Figure 2. DWI (left) and ADC (right) sequences of brain MRI show small areas of restriction diffusion. ADC, apparent diffusion coefficient; DWI, Diffusion-weighted imaging.

Discussion et al.”! reported that only eight cases (0.4%) out of 2228 indi-

viduals experiencing transient ischemic attacks or completed
strokes were diagnosed with bilateral internal carotid artery
occlusion (BICAO). Persoon et al.l'%! discovered that the yearly

Bilateral occlusion of the internal carotid arteries is an extremely
uncommon occurrence, and it poses a serious prognosis''. Mead

Figure 3. Axial and sagittal views of neck computed tomography angiography show occlusion in both internal carotid arteries (ICAs).
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Figure 4. Axial and coronal views of neck computed tomography angiography show complete occlusion in right vertebral artery.

incidence of strokes among individuals with BICAQ varies from 0
to 13%. BICAO can result in severe cerebrovascular complica-
tions, including recurrent ischemic strokes or mortality®!.
According to reports, 52% of 21 patients with BICAO, who were
monitored for 1-11 years with an average follow-up duration of
6 years, experienced mortality™ !,

The collateral circulation, recognized as an important aspect of
cerebral circulation, significantly influences the risk of stroke and
various features of stroke presentation, including stroke patterns
in patients with carotid artery disease!'?!. In patients with
BICAOQ, collateral circulation is predominantly sourced from the
vertebrobasilar (VB) system. This involves the redirection of
blood flow to the middle cerebral artery, facilitated by mechan-
isms such as the circle of Willis, anastomosis between the external
carotid artery and the ophthalmic artery, or a combination
thereof 31, I’s suggested that in patients with BICAO who sur-
vive without major stroke, efficient collateral blood flow main-
tains cerebral perfusion!'*!. However, a study proposes that
extensive collateral blood flow pathways must have already
developed at the time of initial presentation for survival without a
major stroke!'®l. The long-term prognosis of bilateral carotid
artery occlusion and the risk of stroke are substantial and have a
higher rate of cerebrovascular events and mortality!™*]] so close
monitoring and preventive measures are crucial. Hemodynamic
parameters, such as regional cerebral blood flow (rCBF) and
cerebrovascular reactivity (CVR), predict outcomes. Patients
with decreased rCBF and CVR face higher annual risks of total
and ipsilateral strokes!'®!, Unilateral occlusion develops a com-
pensatory mechanism of blood flow through collaterals and
posterior circulation, which is more common, but transient

ischemic attacks (mini-strokes) and warning signs should not be
ignored!*”],

Atherosclerosis is recognized as the predominant factor
underlying arterial occlusion or stenosis'®!?)| while hypoperfu-
sion and embolism are identified as primary contributors to
ischemic stroke in cases of bilateral internal carotid artery occlu-
sion. In this context, diminished cerebral perfusion and inade-
quate collateral circulation can exacerbate the impact of
embolism by impeding washout in hypoperfused areas, thereby
precipitating symptomatic brain ischemia!*®?!!. The presence of
major risk factors for atherosclerosis, including dyslipidemia,
hypertension, diabetes, obesity, and cigarette smoking, sig-
nificantly heightens the susceptibility to these vascular
complications!®?,

Multiple factors decrease ischemic stroke recurrence. To begin
with, changing one’s lifestyle entails giving up smoking or
avoiding secondhand smoke, as well as boosting physical activity
to at least 120-150 min of aerobic physical exercise per week.
Additionally, guidelines for medical health optimization recom-
mend screening for diabetes mellitus using an oral glucose tol-
erance test, fasting plasma glucose measurement, or A1C
measurement. They also recommend starting antihypertensive
medications if the target blood pressure is less than 130/
90 mmHg or the systolic is greater than 90 mmHg several days
after the event and starting high-intensity statins in people who
are thought to have atherosclerotic origins!®!. Also, studies sug-
gest that carotid endarterectomy shows low adverse events peri-
operatively and low long-term stroke risk up to 5 years 231,

Regarding the importance of anti-platelet therapy, aspirin-
clopidogrel long-term therapy reduces the ischemic events
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by.4-1%, and the risk of major bleeding increases in parallel
by 0.9-1.7%!5!. They are effective, especially for athero-
sclerosis and in those with known symptomatic cere-
brovascular disease. The monitoring of adherence could be
through scheduled interviews, self-reported questionnaires!**,
lab monitoring of the INR, and platelet function testing
through agonist-induced platelet aggregation, thromboxane
B2 (TxB2), and vasodilator-stimulated protein phosphoryla-
tion (VASP)™*°.

One of the challenges in treating patients with BICAO is the
lack of consensus on the optimal treatment strategy''!, as the
available literature on optimal management and long-term
prognosis is limited by small sample sizes and predominantly
short-term follow-up periods in most
studies™'*. Moreover, the existing studies show conflicting
results on the comparative effectiveness and safety of different
treatment modalities for BICAO. For example, a meta-analysis
conducted by Mylonas and colleagues found no significant dif-
ference in therapeutic efficacy between medical therapy and
revascularization interventions??.. On the other hand, Persoon
et al."®" observed that among 57 patients with BICAO treated
with medical therapy, a more favorable prognosis was achieved
compared to those who underwent surgical interventions. In
contrast, AbuRahma and Copeland analyzed and followed up 21
patients with BICAO for an average duration of 6 years, ranging
from 1 to 11 years. Thirteen patients underwent various forms of
vascular surgical interventions. The overall mortality rate was
52%, with a lower rate of 38% observed in the surgical group
compared to 75% in the medical group. In the medical group,
75% of patients experienced multiple ischemic strokes, while
only 15% of patients in the surgical group encountered a single
ischemic strokel").

We present a case of a patient with bilateral internal carotid
arteries (BICAO) and unilateral vertebral artery occlusion who
only experienced dizziness and falling down. Collateral blood
flow from both external carotid arteries was noted. Treatment
included the initiation of dual anti-platelet therapy with acet-
ylsalicylic acid 100 mg daily and clopidogrel 75 mg daily for
management of stroke and BICAQO, along with anticoagulant
therapy comprising heparin 5000 IU administered twice daily for
the initial 12 days post-stroke, followed by apixaban 5 mg twice a
day for concurrent atrial flutter. The patient demonstrated sig-
nificant clinical improvement and was discharged walking. The
optimal treatment for BICAO patients remains complex and
uncertain. More high-quality studies with larger sample sizes and
longer follow-up periods are required to determine the best
treatment strategy for BICAO patients.

Generally, the outcomes of the BCAO vary between indivi-
duals based on individual factors, including aneurysm size,
patient health, and timely intervention. Some patients may have
small aneurysms that remain stable over time, necessitating close
monitoring without immediate intervention. Others may
experience rapid aneurysm growth, requiring treatment to pre-
vent complications such as embolization and blockage of the
blood flow to the brain and true and false aneurysm formation
that may cause thrombus, rupture, or mass effect by large
aneurysms. All of these would cause severe interruption of blood
flow to the brain, so scheduling a carotid ultrasound could enable
early detection of the strokes.

Conclusion

The prognosis for bilateral internal carotid artery occlusion is
grave and incredibly rare. Studies showed that people with
BICAO experience strokes at different rates, underscoring the
seriousness of the condition’s cerebrovascular consequences. The
danger of vascular problems is greatly increased in BICAO
patients who have high-risk factors for atherosclerosis. Because
there is disagreement about the best course of action and incon-
sistent findings in the literature, treatment options for BICAO are
still controversial. To find the best course of action, more studies
with larger sample sizes and longer follow-up times are required.
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