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a b s t r a c t 

Ostial common carotid artery (CCA) stenosis is rare, compared to extracranial internal 

carotid artery bifurcation lesions. In cases of a tandem lesion, the proximal lesion usu- 

ally involves the extracranial internal carotid artery, and the ostial CCA is rarely implicated. 

A 69-year-old woman who underwent 3 months of antiplatelet therapy for asymptomatic, 

right ostial, severely calcified CCA stenosis presented with sudden onset left hemiparesis. 

Radiographic examination revealed an ostial CCA-intracranial artery tandem lesion. After 

intracranial revascularization using a clot retrieval stent, we performed the endovascular 

treatment with a balloon-mounted stent using an embolic protection device. This procedure 

may be superior to others because it is possible to achieve early intracranial revasculariza- 

tion and prevent distal embolism during the complete treatment of proximal lesions. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

The tandem lesion (TL) is defined as severe stenosis or oc-
clusion of the extracranial internal carotid artery (ICA) ipsi-
lateral to its intracranial occlusion.[1] Although the proximal
lesion in cases of TL usually involves the extracranial ICA, the
ostial common carotid artery (CCA) is rarely implicated, and
data on the management of ostial CCA lesions are exceedingly
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scarce. The present report describes one-staged endovascular
treatment (EVT) of CCA-intracranial artery TL using a balloon-
mounted stent and intracranial embolic protection device. 

Case report 

Three months previously, a 69-year-old woman underwent a
detailed examination for asymptomatic right CCA stenosis.
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Fig. 1 – (A) CTA shows the severely calcified right ostial CCA. (white arrow) 
(B) Angiogram shows poor visualization of the right ostial CCA due to severe calcification (black arrow). 
(C) MRI-DWI shows an acute ischemia of the right cerebrum. 
(D) MRA shows poor visualization of the right internal cerebral artery. 
(E) CT shows slightly traumatic subarachnoid hemorrhage (black arrow). 
(F) MRI-DWI shows worsening acute ischemia of the right cerebrum. 
Abbreviations: CCA, common carotid artery; CTA, computed tomography; MRI-DWI, Magnetic resonance imaging-diffusion 

weigted imaging; MRA, magnetic resonance angiography; CT, computed tomography. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Computed tomography (CT) angiography revealed a severely
calcified stenotic ostial CCA ( Fig. 1 A), and angiography re-
vealed a stenotic lesion with delayed anterograde flow
( Fig. 1 B). The patient was prescribed antiplatelet drugs af-
ter the examination. Three months later, she presented with
sudden-onset left hemiparesis, which had resulted in a head
injury. On arrival, she demonstrated a National Institutes of
Health Stroke Scale (NIHSS) score of 4. Diffusion-weighted
magnetic resonance imaging (DWI-MRI) revealed an acute is-
chemia of the right cerebrum ( Fig. 1 C), and magnetic res-
onance angiography (MRA) revealed right internal cerebral
artery occlusion ( Fig. 1 D). Conservative treatment of minimum
necessary fluid replacement was applied due to the low NIHSS
score and traumatic subarachnoid hemorrhage ( Fig. 1 E). How-
ever, worsening of the left hemiparesis, neglect of the left
space, and moderate dysarthria were observed 8 hours after
onset. The patient’s NIHSS score was 11. DWI-MRI revealed
worsening an acute ischemia findings ( Fig. 1 F), and MRA re-
vealed persistent right middle cerebral artery occlusion. 

EVT was performed under local anesthesia through the
femoral artery approach after systemic heparinization. First,
brachiocephalic angiography revealed the right ostial CCA oc-
clusion ( Fig. 2 A). An 8-French (Fr) strong supportive guiding
catheter, Neuro-EBU (Medtronic, Dublin, Ireland) was guided
to the brachiocephalic artery. The 0.035-inch guidewire could
be inserted into the CCA distal to the occlusion, but the coax-
ial 6 Fr catheter did not pass through the lesion. The 6-Fr
catheter was then replaced with a 4-Fr catheter, which was
able to cross the lesion. After changing the guidewire in the 4-
Fr catheter from 0.035-inch to 0.014-inch (CHIKAI black 200cm;
Asahi Intecc Co. Ltd., Aichi, Japan), percutaneous translu-
minal angioplasty (PTA) was performed twice with a 7.0
mm × 20 mm balloon (Rx Genity, Kaneka Medics, Osaka, Japan)
( Fig. 2 B). Internal carotid angiography revealed a middle cere-
bral artery occlusion ( Fig. 2 C- 1 ). Thrombectomy was success-
fully performed using a Solitaire 4.0 mm × 40 mm clot re-
trieval stent (Medtronic, Minneapolis, MN, USA), with contin-
uous machine aspiration through the Penumbra 5 MAX ACE68
reperfusion catheter (Penumbra, Alameda, CA, USA) ( Fig. 2 C-
2 ). After achieving revascularization of the intracranial lesion,
a distal filter EPD (Filter Wire EZ; Boston Scientific, Marlbor-
ough, MA, USA) was advanced to the distal extracranial ICA
through the Penumbra 5 MAX ACE68 reperfusion catheter and
deployed ( Fig. 2 D- 1 ,2 ). A guiding catheter was thus lowered
into the aorta, but occlusion of the subclavian artery was un-
expectedly found ( Fig. 2 E). A 9 mm × 20 mm balloon-mounted
stent (Express Vascular LD; Boston Scientific) was advanced to
the aortic arch through the guiding catheter. A 0.014-inch 200
cm guidewire (CHIKAI black) was then inserted into the distal
CCA as a buddy wire to the stent ( Fig. 2 F- 1 , 2 ). Angiography af-
ter stent deployment confirmed successful revascularization
( Figs. 2 G and H). The clot was visible in the retrieval stent and
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Fig. 2 – The endovascular procedure. 
(A) Angiography showing the right CCA occlusion. (black arrow) 
(B) Unsubstracted image shows under PTA for the right CCA occlusion. 
(C-1) Angiography shows the right middle cerebral artery occlusion. (black arrow) 
(C-2) Angiography shows the revascularized middle cerebral artery using a retrieval stent. 
(D) Anterior (-D-1) and lateral (-D-2) views of the right internal carotid angiography show deployment of the EPD (black 

arrow). 
(E) Angiography from guiding catheter (black arrow) of ostial CCA suggests residual stenosis. 
(F-1) Unsubtracted image shows a 0.014-inch buddy wire (black arrowheads). 
(F-2) Pre-deployment of a balloon-mounted stent (white arrowheads), and the tip of the guiding catheter (black arrow). 
Dotte lines: aortric arch and brachiocephalic artery 

(G) Unsubstracted image shows the deployment of a balloon-mounted stent. 
(H) Post-stenting brachiocephalic angiography shows successful recanalization of the CCA and occlusion of the right 
subclavian artery. 
(I) Photograph shows the retrieval stent, retrieval red clot (white arrow), and retrieval EPD with a red clot inside (black 

arrows). 
Abbreviations: PTA, percutaneous transluminal angioplasty; CCA, common carotid artery; EPD, embolic protection device; 
MCA, middle cerebral artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vance over the 0.014-inch wires of the distal EPD. Dumont et al. 
the retrieved filter ( Fig. 2 I). The total procedure time was 132
min, and the time from puncture to intracranial revascular-
ization was 60 min. 

The patient continued treatment with antiplatelet ther-
apy. Three weeks after the EVT, angiography confirmed the in-
tracranial and CCA revascularization. Her NIHSS score was 1
at three months after the onset. 

Discussion 

The endovascular approach for TL can be categorized
as either antegrade (extracranial revascularization followed
by intracranial thrombectomy) or retrograde (intracranial
thrombectomy first).[ 2 ,3 ] Some previous studies recommend
a retrograde approach in TL, focusing on early intracranial
revascularization.[ 4 ,5 ] Similarly, in the present case intracra-
nial revascularization was prioritized and the retrograde ap-
proach was adopted, but passing a catheter through the
strongly calcified ostial CCA occlusion was difficult, initially.
The ostial CCA occlusion greatly increases the difficulty of
proximal lesion revascularization from a transfemoral ap-
proach, given the lack of guide catheter support. Thus, we used
a strongly supported guiding catheter for crossing the lesion. 

In terms of ICA angioplasty and stenting, the use of an EPD
has been shown to reduce intracranial embolism by > 50%.[6]
The balloon-mounted stents used for stenosis of the CCA are
typically 0.035-inch wire systems, which are difficult to ad-
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performed transfemoral stenting in the setting of ostial CCA
occlusion using a balloon-mounted stent without distal EPDs,
and embolic complications were rare; only 1 of 14 patients had
a transient ischemic event of unknown etiology after balloon
deployment.[7] Gregory et al. reported no distal embolism in
two cases of CCA stenting for ostial CCA-intracranial TLs with-
out EPD.[8] However, in our case, a red clot was found in the
retrieved EPD. 

Urgent stent placement is a complex problem for patients
with post-treatment intracranial hemorrhage because it re-
quires prophylactic post-antiplatelet therapy.[9] Conversely,
disadvantages of PTA alone include the possibility of re-
occlusion compared to stenting. Staged treatment for CCA-
intracranial artery TL has been previously reported.[10] In our
case, the residual stenosis rate was difficult to assess due
to a severely calcified lesion; hence, stent placement was
performed. After intracranial revascularization, the guiding
catheter present in the residual stenotic CCA was lowered into
the aorta for accurate assessment of the lesion. A balloon-
mounted stent compatible with 0.035-inch wire was selected,
but buddy wire was used to enable easy stent induction and
stabilization of the EPD. Alternatively, a stent can be inserted
into the guiding catheter passing through the lesion and then
the guiding catheter can be dropped into the aortic arch to
deploy the stent, but this is not preferred for accurate lesion
assessment. Since asymptomatic subclavian artery occlusion
occurred, due to plaque dislocation, it was necessary to con-
sider a treatment method. 

Conclusion 

Balloon-mounted stenting can be used with EPD after in-
tracranial revascularization for TLs, including ostial CCA. This
method can reduce the risk of new intracranial occlusions
while obtaining rapid intracranial revascularization. 
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