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INTRODUCTION

The carotid stump is a blind, pouch-like remnant of the oc-
cluded internal carotid artery (ICA) at its proximal aspect. 
When ischemic symptoms persist in a properly compensated 
ICA occlusion, the carotid stump is a potential source of mi-
croemboli (1). The turbulence in the stump contributes to 
progressive atherosclerosis and thrombogenesis, and a subse-
quent microembolism may occur through the anastomotic 
channel between the external carotid artery (ECA) and the 
distal ICA. Carotid stump syndrome has been reported in 
7.5% of carotid endarterectomy series, which were treated by 
conventional methods, with surgical excision of the stump or 

oversewing of the ICA origin (2). More recently, either the 
stump was excluded from the vascular lumen by placing a 
self-expandable stent graft (Wallgraft endoprosthesis; Boston 
Scientific, Natick, MA, USA; 3-5), or acutely near-occluded 
ICA was reopened anterogradely under proximal balloon pro-
tection (6, 7). In our patient, our attempt to place a balloon-
expandable stent graft for the exclusion of the stump resulted 
in some issues; a stent graft mounted on a balloon with a di-
ameter of more than 7 mm is usually compatible with a shut-
tle sheath of at least 7 Fr., was difficult to advance along the 
acute angle between the aortic arch and the carotid artery (8). 
Furthermore, the considerable difference in diameter between 
the ECA and the common carotid artery (CCA) carries a risk 
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Carotid stump, the blind remnant of an occluded internal carotid artery, can be a 
potential source of microemboli, and warrants its exclusion from the vascular lu-
men to prevent the recurrence of a microembolism. In a 69-year-old male with a 
symptomatic carotid stump and acute angle between left common carotid artery 
and aortic arch, a 7-Fr. shuttle sheath was scarcely placed into the left carotid ar-
tery but the 7-mm-diameter stent-graft-loading balloon could not be inserted into 
the 7-Fr. shuttle sheath. With the mounting a stent graft over a 5-mm balloon, the 
balloon-expandable stent graft was unfolded. The self-expandable stent was placed 
over the stent graft, and an 8-mm balloon was subsequently expanded. Self-ex-
panding stenting can be useful for troubleshooting in a case of device incompatibil-
ity coming from the different calibers of the external and common carotid arteries 
for the successful exclusion of a symptomatic carotid stump.
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Self-Expandable Stenting over a Stent Graft for the Exclusion of a 
Carotid Stump: Troubleshooting for Device Incompatibility1
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Muscle Strength, grade 4), and new diffusion restrictions were 
found in both the ACA and left MCA territories. One week lat-
er, right arm weakness recurred despite systemic hepariniza-
tion and triple antiplatelet therapy (aspirin, 100 mg; clopido-
grel, 75 mg; cilostazol, 200 mg). It was suspected that the stump 
was the source of the recurrent microembolism. At the initial 
session, an attempt to place a 9-Fr. shuttle sheath in the left 
CCA failed, but a 7-Fr. shuttle sheath (Flexor Tuohy-Borst 
Sidearm Introducers, Cook, Bloomington, IN, USA) was suc-
cessfully placed. However, a stent-graft-loading balloon with 
a diameter of 7 mm could not be inserted into the 7-Fr. shut-
tle sheath. At a second session, a 7-Fr. shuttle sheath was placed 
into the CCA under 5,000 units of systemic heparinization. An 
0.018-inch SV guidewire (Boston Scientific, Natick, MA, USA) 
was passed into the ECA branch, and a Jostent peripheral stent 
graft (4-9 mm × 38 mm; Abbott Vascular, Rangendingen, 
Germany), which was mounted over a Savvy balloon (5 × 30-
mm; Cordis, Miami, FL, USA), was placed into the left ECA-
CCA. After balloon expansion at 6 Atm, the distal portion of 
the stent graft was fitted to the ECA, but the proximal portion 
of the stent graft was not fitted to the CCA lumen, and the 
contrast medium filled the stump. A self-expandable Precise 

of rupture during balloon expansion (9). We present a bailout 
technique of sequential self-expandable stenting over the bal-
loon-expandable stent graft for the exclusion of a carotid 
stump.

CASE REPORT

A 69-year-old man with a history of hypertension and dia-
betes mellitus presented with dysarthria and right hemipare-
sis. Diffusion-weighted magnetic resonance imaging (MRI) 
revealed multifocal embolic infarctions of the left anterior ce-
rebral artery (ACA) and middle cerebral artery (MCA) terri-
tory. Electrocardiography and echocardiography ruled out a 
cardioembolism. Digital subtraction angiography (DSA) re-
vealed occlusion of both ICAs and the presence of a left ICA 
stump. The left ophthalmic artery and distal ICA were filled 
retrogradely from the ECA (Fig. 1). The left ACA was domi-
nant and the right ACA territory was supplied by the left an-
terior circulation. Three-dimensional rotational angiography 
revealed that the left ECA and the CCA were 5.5 and 7 mm in 
diameter, respectively. On the following day, the patient de-
veloped left leg weakness (Medical Research Council Scale for 

A B C D
Fig. 1. A 69-year-old man with a symptomatic carotid stump.
A. Left common carotid injection angiogram shows the occlusion of internal carotid artery (ICA) with stump (asterisk) and reconstituted ophthal-
mic flow into the distal ICA (arrowhead).
B. Retrograde filling (arrow) from the ophthalmic artery (arrowhead) supplies anterior cerebral circulation.  
C. Arch aortogram reveals severe elongation of the aortic arch, making an acute angle with the common carotid artery. The left ICA is not seen 
with the remaining stump (asterisk). 
D. Native radiography after a stent graft reveals the self-expandable stent (black arrows) within the stent graft (white arrows) and the excluded 
stump with contrast stasis (asterisk).
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fitted the ECA lumen but not the CCA lumen. Considering 
that fitting to the CCA lumen without a gap is essential for 
the exclusion of a stump, an additional larger-caliber balloon 
or stent may be regarded as the feasible option. We thought 
that there would be a risk of rupture (9) or recoiling with ad-
ditional dilatation of a larger-caliber balloon. Therefore, a self-
expandable stent was placed to impose a consistent radial force 
on the stent graft and to resist collapse in the area of exposure 
to external compression (10). Final post-stent angioplasty with 
an 8-mm balloon alone, which can easily enter a 7-Fr. shuttle 
sheath, was performed at the CCA segment, resulting in both 
successful apposition to the CCA lumen and exclusion of the 
stump.

With the exception of a microembolism, the risk of compli-
cation was minimized, including vessel rupture during balloon 
expansion (9) and tissue necrosis from ECA sacrifice. In our 
patient, special care was taken to position the distal end of the 
stent graft to preserve the patency of as many ECA branches as 
possible. Only the superior thyroidal branch was sacrificed, 
and there was no associated complication. However, cerebral 
a microembolism via the retrograde collateral pathway of the 
ophthalmic artery was not prevented. The use of an endovas-
cular protection device would have been helpful to prevent a 
microembolism, but it is likely that a microembolism was in-
evitable before placement of the protection device as a result 
of the repeated struggle to place a shuttle sheath over the acute 
angle between the arch and the CCA.

In conclusion, sequential self-expandable stent fitting into 
the CCA lumen upon balloon-expandable stent-graft fitting 
of the ECA lumen is a useful troubleshooting protocol for the 
successful exclusion of a symptomatic carotid stump when a 
self-expandable stent graft is not available and there is incom-
patibility between balloon loading stent graft and a 7-Fr. shut-
tle sheath. 
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DISCUSSION

A carotid stump is a rare source of microemboli, and all 
other possible sources of emboli must be excluded before as-
suming that the occluded ICA is the cause of symptoms (1-5). 
In our patient, DSA excluded any atheromatous lesion in the 
aortic arch, CCA, and ECA and demonstrated a bulbous stump 
without trickling flow through ICA. Most of all, the patient was 
free from new events 6 months after exclusion of the stump. 

Management of symptomatic ICA occlusion remains con-
troversial. In a case with good retrograde filling of the distal 
ICA from the ophthalmic artery, anterograde ICA reopening 
may be a feasible option under balloon protection (6, 7). How-
ever, exclusion of stump was performed because this lesion 
was regarded as chronic occlusion in stage and when a bal-
loon protection device was not available. 
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introducer size for balloon catheter, a 7-mm balloon catheter 
loading stent graft could not enter the 7-Fr. shuttle sheath. We 
switched to a 5-mm balloon catheter loading stent graft, which 
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목동맥 그루터기의 차단을 위한 인조혈관 스텐트시 부가적인 
자가팽창성 스텐트의 설치: 기구부적합시의 문제 해결방법1

윤성원1 · 김호균1 · 도진국2 · 김영환3  

목동맥 그루터기는 속목동맥이 막히고 남은 자루모양의 구조로 미세색전의 잠재적인 근본 원인이 될 수 있다. 따라서 재

발하는 미세색전증을 예방하기 위해 이를 혈관내벽으로부터 차단할 필요가 있다. 유증상 목동맥 그루터기를 가진 69세 

남자에서 왼쪽 일반목동맥과 대동맥궁 사이의 각도가 예각을 이루어, 7 프렌치 왕복덮개를 왼쪽 목동맥에 간신히 설치하

였으나 7 mm 직경의  인조혈관 스텐트를 얹은 풍선도관이 7 프렌치 왕복덮개 내로 들어가지 못하였다. 5 mm 풍선도관 

위에 인조혈관 스텐트를 얹은 다음, 풍선팽창성 인조혈관 스텐트를 설치하였다. 순차적으로 인조혈관 스텐트 위에 자가

팽창성 스텐트를 설치하고, 8 mm 풍선을 확장시켰다. 유증상 목동맥 그루터기를 차단하고자 할 때, 바깥목동맥과 일반

목동맥의 직경 차이로부터 비롯된 기구의 부적합성이 문제가 될 수 있으며, 이때 부가적인 자가팽창성 스텐트 설치로 이 

문제를 해결한 경험을 보고하고자 한다.
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