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ABSTRACT

Background: We report a case of proximal internal carotid artery (ICA) collapse due to severe distal stenosis that
dilated after angioplasty for distal stenosis.

Case Description: A 69-year-old woman underwent thrombectomy for the left ICA occlusion due to stenosis
of C3 portion and was discharged home with a modified Rankin Scale score of 0. One year later, she developed

*Corresponding author: cerebral infarction due to progressive stenosis of the C3 portion of the left ICA with proximal ICA collapse and
Masanori Kinosada, underwent emergency percutaneous transluminal angioplasty (PTA) for distal stenosis. Device guidance to the
Department of Neurosurgery, stenosis was difficult due to proximal ICA collapse. After PTA, blood flow in the left ICA increased, and proximal
Kurashiki Central Hospital, ICA collapse dilated over time. Due to severe residual stenosis, she underwent more aggressive PTA followed by
Kurashiki, Japan. Wingspan stenting. Device guidance to the residual stenosis was facilitated because proximal ICA collapse had

already dilated. Six months later, proximal ICA collapse further dilated.
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Conclusion: PTA for severe distal stenosis with proximal ICA collapse may result in dilation of proximal ICA
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DOI
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Quick Response Code: Carotid artery near-occlusion is a condition, in which blood flow to the distal internal carotid

artery (ICA) is reduced due to severe stenosis of the proximal ICA, resulting in collapse of the
ICA distal to the stenosis, and narrowing of the vessel diameter.""! Carotid endarterectomy
(CEA) or carotid artery stenting (CAS) for carotid near-occlusion often improves distal ICA
collapse.™!* However, there are no reports of improvement of proximal ICA collapse over time
after percutaneous transluminal angioplasty (PTA) in patients with proximal ICA collapse due
to severe distal stenosis, and the time required for improvement is unknown. Furthermore,
proximal ICA collapse makes it difficult to guide devices to distal stenosis. This report presents a
case of proximal ICA collapse due to severe distal stenosis that dilated after angioplasty for distal
stenosis.
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CASE REPORT
Patient

A 69-year-old woman.

Present illness

One year before, the patient presented with the right upper
and lower extremity paralysis. The National Institutes of
Health Stroke Scale (NIHSS) score was 10, and the Alberta
stroke program early computed tomography (CT) score
was also 10. Computed tomography-angiography (CTA)
showed left ICA occlusion [Figure la]. After intravenous
alteplase injection, thrombectomy was performed. A 9-Fr
balloon-guided catheter was guided to the cervical portion
of the left ICA. Angiography showed occlusion of the left
ICA and collateral vessels in the C2 portion of the ICA
from the external carotid artery and ophthalmic artery
[Figures 1b and c]. A stent retriever was used to retrieve the
thrombus in the C3 portion of the ICA, and thrombolysis
in cerebral infarction 2b recanalization was achieved
[Figures 1d and e]. Stenosis of Warfarin-Aspirin Symptomatic
Intracranial Disease (WASID) 68% was observed at the C3
portion of the ICA [Figure le], but no additional treatment

was performed, because blood flow distal to the stenosis
was excellent. Postoperatively, she made a full recovery,
and magnetic resonance angiography (MRA) the day
after thrombectomy showed the patency of the left ICA
[Figure 1f]. Since no embolic source of cerebral infarction
was found, she was considered to have an atherothrombotic
cerebral infarction at the C3 portion of the left ICA. She was
discharged home with a Modified Rankin Scale score of 0
after the management of medical risk factors and induction
of aspirin 100 mg/day and was followed up as an outpatient.
Two months before being treated for present illness, before
the patient experienced transient right upper extremity
weakness several times. Subsequently, persistent right upper
extremity weakness, transient motor apraxia, and right facial
paralysis appeared, and she presented to the emergency
room. The Glasgow coma scale score was 15 (E4V5M6).
Right upper extremity paralysis (manual muscle testing 4)
and right hemisensory paresthesia were present. The NIHSS
score was 2. Magnetic resonance imaging (MRI) showed
scattered cerebral infarctions in the left cerebral hemisphere,
and MRA showed reduced blood flow signals in the left
ICA and left middle cerebral artery (MCA) [Figure 2a]. CT
perfusion imaging showed decreased cerebral blood flow
in the left MCA region. An urgent cerebral angiogram was

Figure 1: Perioperative images of thrombectomy performed 1-year ago. (a) Preoperative CTA
showing left ICA occlusion. (b and c) Preoperative angiography showing occlusion of the left ICA and
collateral vessels in the C2 portion of the ICA from the external carotid artery and ophthalmic artery
to the distal ICA (b: frontal view, c: lateral view). (d and e) Postoperative angiography showing TICI
2b recanalization and WASID 68% stenosis in the C3 portion of the left ICA (d: frontal view, e: lateral
view). (f) Magnetic resonance angiography the day after thrombectomy showing the patency of the
left ICA. ICA: Internal carotid artery, TICI: Thrombolysis in cerebral infarction, WASID: Warfarin-

aspirin symptomatic intracranial disease.
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Figure 2: Perioperative images of initial percutaneous transluminal angioplasty. (a) Preoperative
MRA showing reduced blood flow signals in the left ICA and left MCA. (b) Preoperative angiography
showing severe stenosis of WASID 92% in the C3 portion of the left ICA with proximal ICA collapse
and blood flow delay in the left MCA region. (c) Postoperative angiography showing dilatation of
the stenosis (WASID 71%) and disappearance of blood flow delay in the left MCA region. (d) MRA
the day after PTA showing increased blood flow signals in the left ICA and left MCA compared to
preoperative ones, but the left-right asymmetry in ICA diameters remained. () MRA 5 days after PTA
showing increased blood flow signals in the left ICA. (f) MRA 11 days after PTA showing maintenance
of increased blood flow signals in the left ICA. MRA: Magnetic resonance angiography, ICA:
Internal carotid artery, MCA: Middle cerebral artery, PTA: Percutaneous transluminal angioplasty,
WASID: Warfarin-aspirin symptomatic intracranial disease.

performed for suspected progression of stenosis at the C3
portion of the left ICA. Although the left ICA maintained
antegrade blood flow, severe stenosis of WASID 92% at the
C3 portion of the ICA with proximal ICA collapse and blood
flow delay in the left MCA region were observed [Figure 2b].
Since she was symptomatic with marked progression of
stenosis, PTA was planned urgently and clopidogrel 300 mg
was administered.

Initial PTA

An 8-Fr Optimo Epd balloon catheter (Tokai Medical
Products, Kasugai, Japan) was guided to the cervical portion
of the left ICA. It was deemed difficult to guide a distal access
catheter to proximal ICA collapse, so an Excelsior SL-10
microcatheter (Stryker, Kalamazoo, MI, USA) and a Chikai
14 200 cm guidewire (Asahi Intecc, Seto, Japan) were guided
from the Optimo Epd. The CHIKAI 14 passed through the
stenosis and reached the MCA superior trunk. The Excelsior
SL-10 was removed from the extended CHIKAI 14, and an
Unryu xp 1.5 mm x 10 mm (Kaneka Medix, Osaka, Japan)

was guided along the CHIKALI 14, but collapse and tortuosity
of the proximal ICA made it difficult to guide it to the
stenosis. Staged dilatation of the C3 portion of the ICA was
performed with an Unryu xp balloon 1.5 mm x 10 mm and an
Unryu xp balloon 2.0 mm x 10 mm. Angiography confirmed
dilatation of the stenosis (WASID 71%) and disappearance of
blood flow delay in the left MCA region, and the operation
was completed [Figure 2c]. Since it was difficult to guide the
Unryu xp balloons from the Optimo Epd through proximal
ICA collapse to the stenosis at the C3 portion of the ICA, it
was also deemed difficult to guide a Wingspan stent system
(Stryker) at this stage.

The day after PTA, she improved to no neurological deficit,
and clopidogrel 75 mg/day was added to the medication;
MRI showed no enlargement of the infarcted area, and
MRA showed increased blood flow signals in the left ICA
and left MCA compared to preoperatively, but the left-right
asymmetry in the ICA diameters remained [Figure 2d].
MRA 5 days after PTA showed further increased blood
flow signals in the left ICA and dilation of proximal ICA
collapse [Figure 2e]; and MRA 11 days after PTA confirmed
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maintenance of increased flow signals in the left ICA
[Figure 2f].

Despite management of medical risk factors and
administration of one antiplatelet drug, a second cerebral
infarction due to stenosis at the C3 portion of the left ICA
occurred, for which stenting was indicated. Since MRA and
CTA confirmed dilation of proximal ICA collapse, Wingspan
stenting was deemed feasible by placing a distal access
catheter in the proximal ICA. A second PTA was scheduled
13 days after initial PTA.

Second PTA

Angiography showed dilation of proximal ICA collapse and
improvement of vascular tortuosity [Figure 3a]. An 8-Fr
Optimo Epd was placed in the cervical portion of the left ICA.
A 6-Fr Cerulean guiding catheter (Medikit, Tokyo, Japan)
was guided to the C5 portion of the ICA. A Chikai 14 315 cm
was guided from the 6-Fr Cerulean to the M2 superior trunk,
and predilatation of stenosis at the C3 portion of the ICA was
performed with a Gateway balloon catheter 2.5 mm x 15 mm
(Stryker), followed by deployment of a Wingspan 3.5 mm
x 15 mm. Postdilatation was performed with a Gateway
3 mm x 9 mm. Angiography showed dilatation of stenosis
(WASID 55%) [Figure 3b]. Because proximal ICA collapse
and tortuosity had improved, any devices were easy to guide.

Postoperative course

Postoperative neurological findings were normal. MRA the
day after stenting showed good blood flow in the left ICA
[Figure 3c]. The postoperative course was uneventful, and
she was discharged home 6 days after stenting. Six months
later, MRA and angiography showed further dilated proximal
ICA collapse [Figure 3d]; angiography showed no restenosis
at the C3 portion of the left ICA. Since then, she undergoes

regular outpatient MRI and MRA, and no recurrent cerebral
infarction has been detected.

DISCUSSION

The course of this case suggested that proximal ICA collapse
occurs due to distal stenosis, that dilatation of distal stenosis
improves proximal ICA collapse, and that this improvement
is obtained at an early stage. Detailed reports documenting
proximal ICA collapse due to distal stenosis have been
scarce, whereas there are many reports on the treatment
course of distal ICA collapse due to cervical ICA stenosis. In
cases of symptomatic cervical ICA stenosis of 50% or more,
the frequency of distal ICA collapse is relatively low, ranging
from 5% to 12%.°% Furthermore, it has been reported that
3.8% of cases undergoing CAS for cervical ICA stenosis
involved distal ICA collapse.™ Considering these reports,
proximal ICA collapse associated with distal stenosis is a
relatively rare condition.

Just as distal ICA collapse due to proximal stenosis may
dilate after dilatation of proximal stenosis, proximal ICA
collapse due to distal stenosis may dilate after dilatation
of distal stenosis. Distal ICA collapse due to proximal
stenosis occurs when severe proximal stenosis reduces
blood flow to the distal ICA.®*) A similar mechanism is
expected for proximal ICA collapse; dilatation of distal
stenosis increases blood flow and dilation of proximal
ICA collapse. The increased blood flow also improved the
tortuosity of the ICA by increasing pressure on the vessel
wall and straightening the vessel. Matsuda et al. reported
that 55.4% of cases of distal ICA collapse due to cervical
ICA stenosis dilated immediately after CAS, and that 76.5%
of those that did not dilate immediately after CAS dilated
during a mean follow-up period of 6.75 months."”) In this
case, PTA alone was performed without stenting for distal
ICA stenosis. Although the improvement in proximal

Figure 3: Perioperative images of second percutaneous transluminal angioplasty. (a) Preoperative angiography showing dilatation of
proximal ICA collapse and improvement of vascular tortuosity. (b) Postoperative angiography showing dilatation of stenosis (WASID 55%).
(c) Magnetic resonance angiography the day after stenting showing good blood flow in the left ICA. (d) Angiography 6 months after stenting
showing further improvement of proximal ICA collapse. ICA: Internal carotid artery, WASID: Warfarin-aspirin symptomatic intracranial

disease.
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ICA collapse immediately after PTA was very mild, the
increased blood flow in the ICA compared to before PTA
may have improved proximal ICA collapse over time. Thus,
the results of this study suggest that even balloon PTA alone
may improve proximal ICA collapse over time as well as
blood flow in the ICA.

Since proximal ICA collapse in this case began to dilate
5 days after PTA, dilation of proximal ICA collapse may be
obtained early after dilatation of distal stenosis. Matsuda
et al. classified cervical ICA stenosis into a single-channel
group and a multiple-channel group and reported that the
single-channel group achieved improvement in distal vessel
diameter immediately after CAS.'"") This may be because
the single-channel group had not yet undergone organic
changes after blood flow impairment.*”? Therefore, the
longer the disease duration, the poorer the dilatation after
PTA of proximal ICA collapse due to distal stenosis. In the
treatment of distal ICA collapse due to cervical ICA stenosis,
Matsuda et al. used multiple stents in 43.5% of multiple-
channel cases, and Omoto et al. used multiple stents in 77.8%
of cases.'>" Thus, there are relatively many cases, in which
dilatation of cervical ICA stenosis alone is insufficient, and
it is considered necessary to determine whether the lesion
is a tandem stenotic lesion, which is difficult to determine
by preoperative digital subtraction angiography findings.”!
In this case, the intraoperative findings 1 year before PTA
showed no proximal ICA collapse, suggesting that the time
course of proximal ICA collapse was not long and did not
cause organic changes. In addition, no tandem stenotic
lesions were observed. Thus, the increased blood flow due
to dilatation of distal stenosis may have begun to improve
vessel diameter at an early stage.

In PTA for stenosis, device guidance to the stenosis and
device maneuverability greatly affects the success or failure
of the procedure. It has been reported that patients with
distal ICA collapse associated with cervical ICA stenosis
have difficulty in shunt insertion during CEA due to the
narrow distal ICA.[" In addition, it has been reported that
CAS failed due to difficulty in system delivery, causing
dissection and spasm.1%1? Therefore, device induction into
a collapsed ICA should be done with caution. Wingspan
does not have good vessel tracking, and the condition of the
vessels proximal to the stenosis makes it difficult to guide it
to the stenosis. In emergency cases in which device guidance
is difficult due to proximal ICA collapse, as in this case,
blood flow should first be improved with modest PTA. After
dilation of proximal ICA collapse is confirmed by imaging
modalities, more aggressive PTA such as Wingspan stenting
should be performed depending on the severity of residual
stenosis. However, it is still unclear in what cases proximal
ICA collapse dilates and when it dilates, and further case
accumulation is needed.

CONCLUSION

PTA for distal stenosis with proximal ICA collapse may result
in dilation of proximal ICA collapse over time.
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Disclaimer
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medical advice; patients should consult their own physicians for advice as to their specific medical needs.
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