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A Case of Acute Ischemic Stroke Treated 
with Endovascular Treatment for Tandem 
Occlusion of the Common Carotid Artery 
and Internal Carotid Artery Terminal  
Portion Related to Takayasu Arteritis

Kentaro Tatsuno,1 Toshihiro Ueda,1 Noriko Usuki,1 Haruki Otsubo,1 Takashi Araga,1 Tomohide Yoshie,1  
Satoshi Takaishi,1 Yasuyuki Yoshida,2 and Hajime Ono2

Objective: This report presents a case of mechanical thrombectomy for left internal carotid artery (ICA) terminal portion 
occlusion performed by left common carotid artery recanalization during hospitalization after diagnosing bilateral common 
carotid artery occlusion due to Takayasu arteritis.
Case Presentation: A 25-year-old woman with fever and cervix pain a few months ago visited our department after 
repeated transient aphasic attacks. Magnetic resonance imaging (MRI) demonstrated diffuse infarction in the left middle 
cerebral artery (MCA) area, and she was diagnosed with Takayasu arteritis due to bilateral common carotid artery 
occlusion and left subclavian artery stenosis. On the 20th day of hospitalization, the terminal portion of the left ICA was 
occluded and thrombectomy was performed after balloon dilation of the left common carotid artery. Lastly, left common 
carotid artery stenting was performed. Aphasia and sensory disturbance remained, but she was transferred to a 
rehabilitation hospital with a modified Rankin Scale (mRS) of 2 on the 65th day of hospitalization. Antithrombotic and 
immunosuppressive therapy were performed, and restenosis did not develop.
Conclusion: Angioplasty and stenting of common carotid artery occlusion can be effective treatments in thrombectomy 
for intracranial occlusion due to Takayasu disease.
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Introduction

Takayasu arteritis is a disease in which inflammation of the 
aorta or great vessels branching from the aorta occurs, 

inducing failure of multiple organs, such as the brain, heart, 
and kidneys, through vascular stenosis/occlusion. In some 
cases, common carotid or subclavian artery stenosis/occlu-
sion causes acute ischemic stroke, but few studies have 
reported mechanical thrombectomy. A case of Takayasu 
arteritis with complete occlusion of bilateral common 
carotid arteries (CCA) developed a minor stroke and was 
hospitalized. The terminal portion of the left internal 
carotid artery (ICA) was newly occluded during hospital-
ization and thrombectomy was performed. It was not pos-
sible to recanalize by the approach via the left posterior 
communicating artery (PcomA), and it was possible to 
recanalize by the approach via the left common carotid 
artery after recanalizing the left common carotid artery.

Case Presentation

Patient: A 25-year-old woman.

This work is licensed under a Creative 
Commons Attribution-NonCommercial- 
NoDerivatives International License.

©2021 The Japanese Society for Neuroendovascular Therapy

1Department of Neurology, Stroke Center, St. Marianna University 
Toyoko Hospital, Kawasaki, Kanagawa, Japan
2Department of Neurosurgery, Stroke Center, St. Marianna 
University Toyoko Hospital, Kawasaki, Kanagawa, Japan

Received: May 8, 2020; Accepted: October 7, 2020
Corresponding author: Kentaro Tatsuno. Department of Neurol-
ogy, Stroke Center, St. Marianna University Toyoko Hospital, 
3-435, Kosugi, Nakahara-ku, Kawasaki, Kanagawa 211-0063, 
Japan
Email: tatsuno.kentaro@marianna-u.ac.jp

Journal of  Neuroendovascular Therapy Vol. 15, No. 6 (2021)

Journal of  Neuroendovascular Therapy 2021; 15: 387–395

Online December 29, 2020



388

Tatsuno K, et al.

Present illness: In February X, discomfort/pain of the left 
cervicothoracic to jaw appeared. In March X, she con-
sulted a local clinic for fever. The C-reactive protein (CRP) 
level was 8.7 mg/dL, demonstrating an increase. She was 
referred to the department of cardiology of our hospital. On 
the initial consultation, the right upper limb blood pressure 
was 129/90 mmHg and the left upper limb blood pressure 
was not measured. Neither cardiac auscultation nor elec-
trocardiography revealed any abnormalities. Elective 
transthoracic echocardiography was scheduled. However, 
she cancelled this appointment based on self-judgment 
because the symptoms spontaneously subsided. In May X, 
she had a sudden aphasic attack that persisted for 3 hours. 
However, it spontaneously subsided and she did not con-
sult the hospital. In June X, discomfort of the right upper 
limb and aphasia developed. She consulted a local clinic. A 
head magnetic resonance imaging (MRI) revealed cerebral 
infarction and she was transferred to our hospital by ambu-
lance 12 hours after onset.
Medical history: Not contributory.
Family history/lifestyle: Not contributory.
Physical examination: The body temperature and pulse rate 
were 37.8°C and 127 bpm, respectively. The left and right 
blood pressures were 89/92 and 151/103 mmHg, respec-
tively. The left radial artery was weakly palpable. Con-
sciousness was clear. The Japan Coma Scale (JCS) score 
was 0 and the Glasgow Coma Scale (GCS) score was 
E4V5M6. Bilateral carotid artery bruits were heard. There 
were no cardiac or abdominal vascular murmurs. Although 
there was no paralysis or objective sensory disturbance, 
dysesthesia of the right upper and lower limbs was noted. 
Non-fluent aphasia involving phonemic paraphasia was 
present. The National Institutes of Health Stroke Scale 
(NIHSS) score was 1.
Laboratory data: Hematology demonstrated the leukocyte 
count, CRP level, and erythrocyte sedimentation rate to be 
6600/mm3, 2.42 mg/dL, and 48 mm/h, respectively, sug-
gesting slight inflammatory response. However, there was 
no abnormality in the coagulation system. A head MRI 
revealed diffuse minor infarction involving the left insular 
cortex to frontal lobe cortex. No intracranial major artery 
occlusion/stenosis was observed on magnetic resonance 
angiography (MRA). Cervical MRA revealed occlusion of 
the bilateral CCA. However, collateral pathways flowing 
in the bilateral external carotid arteries (ECA) were 
advanced and the bilateral ICA were visualized (Fig. 1A). 
Cerebral angiography demonstrated stenosis/occlusion of 
the left CCA; the stenotic site had tapered from the origin 

of this artery, involving a specific length (Fig. 1B). Marked 
stenosis at the origin of the left subclavian artery was 
observed (Fig. 1C). Inflow from the right ascending cervi-
cal artery to the right ECA, in addition to antegrade right 
ICA blood flow via the right CCA bifurcation, was con-
firmed. Furthermore, stasis related to inflow to the left 
CCA with proximal occlusion after inflow from the right 
inferior thyroid artery to the left ECA via the left superior 
thyroid artery was noted. Antegrade left ICA blood flow 
was confirmed (Fig. 1D and 1E). Carotid echography 
revealed marked thickening of the right CCA wall and 
complete occlusion involving the bifurcation. Blood flow-
ing in the right ECA from a minor blood vessel had ante-
gradely flowed in the right ICA via the bifurcation of the 
right CCA. Complete tapering-like occlusion of the left 
CCA was observed, exhibiting a macaroni sign specific to 
Takayasu arteritis (Fig. 2A). In the distal left CCA, which 
remained, a floating thrombus related to stasis of blood 
flowing from the left ECA was observed (Fig. 2B). Ante-
grade left ICA blood flow was confirmed. Echocardiogra-
phy did not suggest valvular disease, wall movement 
disorder, or intra-cardiac thrombus. On electrocardio-
graphic monitoring, there was no atrial fibrillation.
Course after admission: The patient was diagnosed with 
Takayasu arteritis-related occlusion of the left CCA and 
arteriogenic cerebral embolism related to a thrombus at its 
distal blind end based on the laboratory data. Treatment 
with 100 mg of aspirin and 40 mg of prednisolone (1 mg/
kg body weight) was started, and rehabilitation gradually 
reduced aphasia. However, right complete paralysis and 
total aphasia suddenly developed in 20 days after admis-
sion (NIHSS score: 18). On a diffusion-weighted images 
(DWI) of head MRI 25 minutes after onset, a slight high-in-
tensity signal was detected in the anterior territory of the 
left middle cerebral artery (MCA). The DWI-Alberta Stroke 
Program Early CT Score (ASPECTS) was 8 (Fig. 3A). 
MRA revealed occlusion at the terminal portion of the left 
ICA. The A1 portion of left anterior cerebral artery was 
slightly visualized through the anterior communicating 
artery, but visualization of the left MCA was poor (Fig. 3B). 
We considered mechanical thrombectomy to be indicated. 
The patient was immediately transferred to the cerebral 
angiography room and femoral artery puncture was per-
formed 59 minutes after onset. Due to complete occlusion 
of the left CCA, this artery was not selected as a first-
choice approach route. In the present case, the PcomA was 
advanced, reflecting the fetal type; therefore, we consid-
ered a method to access the left MCA through the PcomA 
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Fig. 1  (A) Cervical MRA. Bilateral CCA were occluded, but collateral blood flow into bilateral ECA developed and the bilateral ICA 
was visualized. (B) Left common carotid artery angiography. The left common carotid artery was tapered and occluded. (C) Left 
subclavian artery angiography. The left subclavian artery exhibited severe stenosis at the origin. (D) Innominate artery angiography 
(AP view). (E) Innominate artery angiography (lateral view). The right ascending carotid artery was flowing into the right ECA, and 
the right ICA was flowing antegradely via the right common carotid artery bifurcation. The right inferior thyroid artery was flowing into 
the left superior thyroid artery, then into the left ECA. The left common carotid artery was occluded in the middle, and its distal end 
was blinded and stagnant. The left ICA was flowing antegradely. CCA: common carotid arteries; ECA: external carotid artery; ICA: 
internal carotid artery; MRA: magnetic resonance angiography
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Fig. 2  Carotid artery echo. (A) The left common carotid artery had a “macaroni sign” (arrow). (B) The distal of left common carotid 
artery was not occluded and the blood clot was floating (arrow).

Fig. 3  (A) DWI on day 20 of hospitalization. (B) MRA on day 20 of hospitalization. (C) FLAIR on day 21 of hospital-
ization. (D) MRA on day of 21 of hospitalization. DWI: diffusion-weighed imaging; FLAIR: fluid-attenuated inversion 
recovery; MRA: magnetic resonance angiography
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(Penumbra Inc.) and CHIKAI 14 microguidewire 200 cm 
(Asahi Intecc, Aichi, Japan) (Fig. 4B). Initially, mechani-
cal thrombectomy was attempted using a combined tech-
nique with a Trevo Xp 3.0/20 mm (Stryker, Kalamazoo, 
MI, USA) and Penumbra, but recanalization was not 
achieved. On the 2nd pass, a Trevo Xp 6.0/25 mm (Stryker) 
was used, but the Thrombolysis In Cerebral Infarction 
(TICI) grade was 1 (Fig. 4C). At this point, the interval 
from puncture was 105 minutes and flexion was marked; it 
was considered difficult to achieve recanalization using a 
similar approach. Although the left CCA was occluded, the 
left PcomA to distal left CCA was retrogradely enhanced and 
tapering-like occlusion was observed; therefore, the actual 
length of occlusion was considered to be short (Fig. 4D 

from the posterior circulation. As stenosis at the origin of 
the left subclavian artery was observed, an approach 
through the right vertebral artery (VA), which was dilated 
in compensation, was selected. A 9Fr Optimo balloon guid-
ing catheter (Tokai Medical Products, Aichi, Japan) was 
inserted into the brachiocephalic artery and a Penumbra 
5MAX ACE (Penumbra Inc., Alameda, CA, USA) was 
guided into the right VA. Angiography confirmed occlu-
sion at the terminal portion of the left ICA. This artery was 
retrogradely visualized (Fig. 4A). After 5000 units of hep-
arin was intravenously injected, the Penumbra 5MAX 
ACE was guided into the basilar artery, and then into the 
distal M1 segment of left MCA via the P1 of left posterior 
cerebral artery and left PcomA using a Penumbra 3MAX 

Fig. 4  Thrombectomy on day 20 of hospitalization. (A) Right vertebral arteriography. The terminal portion of the left ICA 
was occluded. (B) We approached the lesion via the left PcomA. (C) Two passes were performed, but only TICI 1 recanali-
zation was achieved. (D) The left ICA was retrogradely flowing to the left common carotid artery bifurcation. ICA: internal 
carotid artery; PcomA: posterior communicating artery; TICI: Thrombolysis In Cerebral Infarction
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(Fig. 5B). Subsequently, the Penumbra 5MAX ACE alone 
was guided from the origin of the left CCA to the bifurca-
tion while aspirating it with a pump, and inserted to the 
petrous portion by guiding the Penumbra 3MAX and 
CHIKAI microguidewire in advance. The Optimo was 
inserted to the cervical portion of the left ICA (Fig. 5C). 
As the Penumbra 5MAX ACE was unable to be guided 
beyond the cavernous portion of the left ICA, the Trevo Xp 
6.0/25 mm was deployed through the M1 segment of left 
MCA after lesion crossing with the Penumbra 3MAX and 

and 5A). The approach route was changed, considering 
that it may be possible to access the true lumen if lesion 
crossing was carefully performed. Using a 6Fr JB2 125 cm 
(Medikit, Tokyo, Japan), the Optimo was inserted to the 
origin of the left CCA for blood flow blockage. A Trevo 
PRO 14 microcatheter (Stryker) and CHIKAI microguide-
wire facilitated lesion crossing. As the Penumbra 5MAX 
ACE was unable to be passed, the site of left CCA occlusion 
was dilated at two points using a Shiden balloon catheter 
4.0/40 mm (Kaneka Medics, Osaka, Japan) for angioplasty 

Fig. 5  (A) Left CCA angiography from Optimo. The net occlusion 
length of the left CCA was short. (B) Percutaneous angioplasty for 
CCA was performed. (C) Left ICA angiography. The terminal portion 
of the left ICA was still occluded. (D) TICI 2b recanalization was 

obtained by approaching from the left common carotid artery. The left 
A2 and left M2 were still occluded (arrow). (E) Carotid artery stenting 
was performed. CCA: common carotid artery; ICA: internal carotid 
artery; TICI: Thrombolysis In Cerebral Infarction
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sensory disturbance of the right half body remained, the 
patient was independent (mRS score: 2).

Discussion

Aortitis is the general term for conditions related to inflam-
mation of the aorta. As its etiology, giant cell arteritis is fre-
quently detected in Europe and the United States, whereas 
Takayasu arteritis is frequently observed in Asia.1) Takayasu 
arteritis is frequent in young females and approximately 
7000 patients have been registered as specific disease 
patients in Japan. The annual number of new-onset patients 
is estimated to be approximately 100–200.2) Takayasu arte-
ritis is a disease in which inflammation of the aorta or great 
vessels branching from it occurs, causing cerebral isch-
emic symptoms/vision impairment/hearing loss/tooth pain 
related to aortic arch branch lesions, pulse absence or later-
ality of the blood pressure related to upper limb anemia, 
hypertension related to renal artery stenosis or aortic coarc-
tation, pulmonary infarction related to pulmonary artery 
stenosis, and angina pectoris or myocardial infarction 
related to stenosis at the coronary orifice in some cases. 
The incidence of ischemic stroke in patients with Takayasu 
arteritis is reportedly 10%–20% in Europe and the United 
States.3) In Japan, Watanabe et al.4) reported that the inci-
dence was 13.2%, and that embolism was observed in 
3.7% of these patients. The pathogenesis of cerebral infarc-
tion in the presence of this disease is assumed as follows5): 
(1) vascular stenosis-related blood flow failure, (2) throm-
bus-derived embolism related to vascular-wall irregularity 
or turbulence, and (3) vascular occlusion related to dissec-
tion of the media. In the present case, blood flow stasis/a 
thrombus of the CCA as the blind end may have caused 
embolism, inducing ischemic stroke. Regarding acute-
phase mechanical thrombectomy for major cerebral artery 
occlusion related to Takayasu arteritis, two case reports 
have been published.5,6) One patient had chronic occlusion 
of the left CCA and acute occlusion of the left MCA. For 
approaching, the left CCA was unable to be adopted and a 
posterior approach via the left PcomA was used. Urokinase 
at 480000 units was intra-arterially injected and aspiration 
with a Penumbra 3MAX led to recanalization.5) The other 
patient had occlusion of the bilateral ICA. Aspiration with 
a Penumbra for right ICA occlusion led to TICI 2b recanal-
ization, and the use of a stent retriever for left ICA occlu-
sion resulted in TICI 2b recanalization.6)

In the present case, an approach via the left PcomA was 
also initially selected, but it was difficult to achieve sufficient 

CHIKAI microguidewire, and mechanical thrombectomy 
was performed using the combined technique. Distal 
embolism of the M2 segment of left MCA developed, but 
TICI 2a recanalization was achieved on the 4th pass 167 
minutes after puncture. Distal embolism of the A2 segment 
of left anterior cerebral artery was also observed, and two 
passes with the Trevo Xp 3.0/20 mm did not lead to reca-
nalization. Final angiography revealed improvement in the 
visualization of the M2 segment of left MCA and TICI 2b 
recanalization was achieved 232 minutes after puncture 
(291 minutes after onset) (Fig. 5D). On the other hand, 
marked stenosis of the left CCA involving an approxi-
mately 45-mm area remained, and left CCA stenting was 
performed considering the risk of embolism/re-occlusion. 
After distal blood flow blockage with a Guardwire 200 cm 
(Medtronic, Minneapolis, MN, USA), a Protégé RX 8.0/60 
mm (Medtronic) was inserted. Post-dilation using a Ster-
ling balloon catheter 4.0/40 mm (Boston Scientific, Natick, 
MA, USA) was conducted (Fig. 5E). Postoperative com-
puted tomography (CT) revealed a slight low-density area 
in the anterior region of the left MCA and subarachnoid 
hemorrhage of the left Sylvian fissure. Hemorrhagic change 
was observed, but clopidogrel loading was conducted/
added immediately after surgery as a stent was placed. 
Hypotensive and sedative treatments were performed. 
There was no enlargement of postoperative hemorrhage or 
hyperperfusion syndrome. It became possible to elevate the 
right upper and lower limbs the day after surgery, resisting 
gravity, although aphasia was marked (NIHSS score: 14). 
MRI demonstrated a high-intensity signal area in the ante-
rior left frontal lobe on fluid-attenuated inversion recovery 
(FLAIR) images (Fig. 3C). MRA confirmed complete 
recanalization of the middle and anterior cerebral arteries 
(Fig. 3D). The subsequent course was favorable. Mild 
motor aphasia and sensory disturbance of the right body 
remained, but paralysis reduced and the patient became 
able to walk 15 days after surgery (NIHSS score: 5, modi-
fied Rankin Scale [mRS] score: 2). The dose of predniso-
lone was gradually decreased to 20 mg and the patient was 
referred to a rehabilitation hospital 65 day after admission. 
Treatment for left subclavian artery stenosis was next per-
formed and dual antiplatelet therapy (DAPT) was contin-
ued for approximately 2 years. The dose of prednisolone 
was gradually decreased. Tocilizumab was additionally 
administered from June X+1 and methotrexate from Octo-
ber X+1. Cerebral angiography in September X+2 revealed 
intimal thickening at the site of left CCA stenting, but there 
was no significant restenosis. Although mild aphasia and 
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inflammation is reduced regardless of the timing, this may 
help prevent stenosis progression.

In the present case, complete occlusion of the left CCA 
was observed when the patient was admitted to our hospital 
after the onset of a transient ischemic attack (TIA) and minor 
stroke; the timing of occlusion is unclear. Major stroke 
occurred 20 days after admission and mechanical thrombec-
tomy was performed after recanalization of the left CCA 
was achieved. In addition, left CCA stenting was conducted. 
Subsequently, there was no restenosis and the course was 
favorable. In the present case, the interval from the start of 
antiplatelet and immunosuppressive therapies until stenting 
was 19 days, and the CRP-negative finding may have aided 
in the prevention of perioperative complications such as 
re-occlusion related to stent thrombosis. Furthermore, strict 
medical management, including immunosuppressive ther-
apy, reduced the disease activity; this may have been useful 
for the prevention of in-stent restenosis.

Conclusion

In a patient with bilateral CCA occlusion related to 
Takayasu arteritis, mechanical thrombectomy and left 
carotid artery stenting were performed to treat occlusion at 
the terminal portion of the left ICA, which newly devel-
oped, leading to recanalization of the left ICA area. Reca-
nalization may be more readily achieved in patients with 
CCA occlusion related to Takayasu arteritis than in those 
with arteriosclerotic lesions, and this artery may be an 
approach route for distal cerebral blood vessel occlusion. 
After stenting, sufficient antiplatelet and immunosuppres-
sive therapies may prevent restenosis, leading to a favor-
able outcome. Therefore, angioplasty for CCA occlusion 
and stenting on mechanical thrombectomy in the acute 
phase of this disease may be effective.
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