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Anterior-wall aneurysm of the internal carotid ar-
tery successtully treated solely by stenting:
With special reterence to etiology

Akira Kurata, MD; Sachio Suzuki, MD; Madoka Inukai, MD; Makoto Sasaki, MD; Kazuhisa Iwamoto,
MD; Kuniaki Nakahara, MDj; Izumi Yuzawa, MD; Hiroyuki Koizumi, MDj; Kiyotaka Fujii, MD; and

Shinichi Kan, MD

In this case, a ruptured anterior wall aneurysm of the internal carotid artery disappeared on angiogra-
phy immediately after stent placement. We focus on the underlying nature of the lesion and this possible

alternative treatment.

Introduction

Aneurysms arising from the anterior wall of the internal
carotid artery (ICA), reportedly composing 0.3% to 1% of
all intracranial aneurysms or 0.9% to 6.5% of those involv-
ing the ICA (1, 2), are usually not related to arterial division
and vary widely in shape. In many patients with this par-
ticular type of aneurysm, soon after subarachnoid hemor-
rhage the initial angiogram shows only a small bulge, which
may progress to a saccular appearance within a few weeks
(3). An earlier postmortem study demonstrated disappear-
ance of internal elastic lamina and media at the border
between the eccentrically sclerotic and normal carotid wall,
indicating laceration due to degeneration of the internal
elastic lamina and media as the pathogenesis (4).

Case report

A 63-year-old woman suffered from a subarachnoid
hemorrhage, and was admitted to another hospital. 3D CT

Citation: Kurata A, Suzuki S, Inukai M, Sasaki M, lwamoto K, Nakahara K, Yuzawa I,
Koizumi H, Fuijii K, Kan S. Anterior-wall aneurysm of the internal carotid artery suc-
cessfully treated solely by stenting: With special reference to etiology. Radiology Case
Reports. (Online) 2011;6:585.

Copyright: © 2011 The Authors. This is an open-access article distributed under the
terms of the Creative Commons Attribution-NonCommercial-NoDerivs 2.5 License,
which permits reproduction and distribution, provided the original work is properly
cited. Commercial use and derivative works are not permitted.

The authors are in the Departments of Neurosurgery and Radiology, Kitasato Univer-
sity School of Medicine, Kanagawa, Japan. Contact Dr. Kurata at
akirak@med.kitasato-u.ac.jp.

Competing Interests: The authors have declared that no competing interests exist.

DOI: 10.2484/rcr.v6i4.585

RCR Radiology Case Reports | radiology.casereports.net

angiography (CTA) and angiography showed a tiny bulge (a
“blood blister-like” aneurysm) on the surface of the ante-
rior wall of the distal right ICA (Fig. 1A). Fourteen days
later, re-rupture of the aneurysm occurred. 3D-CTA and
conventional angiography demonstrated that the blister-like
aneurysm had progressed to a saccular type (Figs. 1B and

Figure 1A. 63-year-old female with anterior-wall aneurysm
of the ICA. 3D CTA delineates a tiny bulge (“blood blister-
like” aneurysm) on the surface of the anterior wall of the
distal right ICA (arrow).
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1C). On transfer to our institute for treatment of a life-
threatening aneurysm, neurological status was grade II on
the H&H grading scale. Endovascular surgery using a stent-
in-stent without coil embolization (because of the danger of
re-rupture) was initially intended. A 7F sheath was intro-
duced into the right femoral artery; then a 7F catheter
(Launcher Peripheral guide catheter, Medtronic Vascular,

Figure 1B. 63-year-old female with anterior-wall aneurysm
of the ICA. 3D-CTA 14 days after the initial symptoms, just
after the aneurysm re-ruptured, shows progression to a
saccular type aneurysm (arrow), clearly demonstrable by
angiography (arrow) (Fig. 1C).
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USA) was introduced into the right ICA, preceded by a 5F
catheter (Cathex, Japan) with a coaxial system. A micro-
catheter (Prowler Select Plus, Codman, J & J, USA) was
advanced into the right middle cerebral artery (MCA) be-
yond the aneurysm (Fig. 1A), and a self-expanding nitinol
stent 28mm in length (Enterprise, Codman, J& J, USA) was
put in place from the M1 portion of the MCA to the para-
clinoid portion of the ICA to cover the normal arterial wall
beyond the aneurysm.

Angiography immediately after the stent placement
showed disappearance of the aneurysm (Fig. 1D); repeated
angiography 10 minutes later also showed no aneurysm, so
additional stent placement was not performed. The clinical
course was uneventful, and followup angiography at three
days and then two months (Fig. 2A) after the treatment
showed no aneurysm. However, followup 3D-CTA at the
two-month time point did reveal reccurence (Fig. 2B). The
patient was conservatively followed up because direct inflow

Figure 1D. 63-year-old female with anterior-wall aneurysm
of the ICA. Right ICA angiogram immediately after the stent
emplacement indicating disappearance of the aneurysm
(arrow)

into the aneurysm was not present on conventional angi-
ography, while slight residual inflow remained on 3D-CTA.
Since additional followup 3D-CTA three months after the
treatment showed remarkable diminution in the size of the
anecurysm (Fig. 2C), no further treatment was planned. Af-
ter four months, the aneurysm had disappeared (Fig. 2D),
and the clinical course was subsequently uneventful without
neurological deficit.
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Figure 2A & B. 63-year-old female with anterior-wall aneu-
rysm of the ICA. Followup angiogram and 3D-CTA after
treatment. Angiogram two months after the treatment (A)
shows no aneurysm (arrow), but it is clear on 3D-CTA (B,
arrow).

Discussion

Aneurysms on the anterior wall of the ICA have been
shown to be somewhat different from standard berry aneu-
rysms because they are rather small with a broad neck, they
enlarge within a short period of time, and they rupture
easily, especially during surgery (5). Koga et al (6) described
a rapidly growing anterior-wall aneurysm that changed in
form from blister-like to saccular type in two weeks; it re-
sembled our case, in which re-rupture occurred within the
same time frame with similar morphological development.
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They emphasized that immediate appropriate treatment
becomes mandatory if the shape or size changes.
Subarachnoid hemorrhage with this type of aneurysm
shows a female dominance, and the mean age of incidence
has been reported to range from 45 years (7) to 56 years (5).

Figure 2C. 63-year-old female with anterior-wall aneurysm
of the ICA. Followup 3D-CTA three months after the treat-
ment shows remarkable decrease in the size of the aneu-
rysm (arrow).

Etiology: Satoh et al (8) confirmed dissection of the
internal carotid artery in 50 out 221 SAH cases in a na-
tionwide survey of the IC dorsal aneurysm data bank, cov-
ering 365 cases. In 193 surgically treated cases, 97 (55.6%
of those undergoing operations) were thought to be of the
dissection type. The presently described anterior wall aneu-
rysm immediately disappeared on angiography after stent
placement, but could be delineated by 3D CT. The mecha-

Figure 1D. 63-year-old female with anterior-wall aneurysm
of the ICA. Follow-up 3D-CTA 4 months after the treatment
shows disappearance of the aneurysm (arrow). (* = distal
end of the stent)
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nism was thought to be sealing of the intimal flap of the
dissection by the stent. Diversion-like effects of a stent
would not exert influence, because the mesh size was large
(about 3mm). Contrast medium could still enter the aneu-
rysm slowly, resulting in delineation on 3D CT. To our
knowledge, this patient is the first case to feature an intimal
flap of an anterior wall aneurysm resulting in dissection.

Treatment: The incidence of intraoperative bleeding is
significantly higher and the surgical outcome is significantly
worse with dissection-type than nondissection-type aneu-
rysms (8). Treatment options for the presently described
case, which was difficult and unusual, are controversial.
Trapping surgery with or without bypass has been docu-
mented, but re-rupture may occur during surgery because
of the fragile nature of the ICA (3, 7, 9, 10). Kurokawa et
al (5) reported the efficacy of a large silicon sheet encircling
clip (Vascwrap; Mizuho Ikakogyo Co., Ltd., Tokyo, Japan),
concluding that this method was adequate for treatment of
difficult aneurysms without causing postoperative regrowth
or occlusion of the patient’s ICA. However, wrapping ther-
apy may be incomplete, and surgical outcomes for patients
with this type are poor in almost half of the cases (3, 7, 9).
Thus, it has been suggested that this type of aneurysm is
difficult to manage using only surgical approaches (3, 9).

Some authors have reported success with endovascular
surgery using coils (10-12), stent-assisted coiling (13), flow-
diverting stents (14-16), and covered stents (15, 17), but
there is a danger of intractable bleeding during the inser-
tion procedure (14, 15). McNeely et al (10) emphasized that
tight dense packing with coils should be avoided and that
soft coils should be used for this type of aneurysm. Re-
cently, Lee et al (15) and Rasskazoff et al (16) reported that
a stent-within-a-stent technique effectively prevented
rebleeding and regrowth of the blood blister-like aneurysms
without sacrificing the ICA. To our knowledge, ours is the
first case of a single stent placement therapy for a ruptured
anterior wall aneurysm that has had such a favorable out-
come. A self-expanding stent is minimally invasive and may
in itself be an effective treatment. In the future, self-
expanding covered stents with nonthrombogenic properties
offer a promising alternative treatment for anterior wall
aneurysms of the dissection type.

References

1. Satoh A, Nakamura H, Odaki M, kobayashi S,
Kageyama Y, Fukuda K, Watanabe Y, Shinohara Y.
High risk aneurysm of the internal carotid artery: dor-
sal ICA aneurysms. Surg Cereb Stroke 1993; 21: 467-72
(in Japanese).

2. Yasagil MG. Microneurosurgery Vol 2. Stuttgart: Thieme,
1984;33-123.

3. Abe M, Tabuchi K, Yokoyama H, Uchino M. Blood
blister aneurysm of the internal carotid artery. J Neuro-
surgery 1998; 89: 419-24. [PubMed]

4. Ishikawa T, Nakamura N, Houkin K, Nomura M.
Pathological consideration of a “blister—like” aneurysm
at the superior wall of the internal carotid artery: case

report. Neurosurgery 1997;40:403-06. [PubMed]|

RCR Radiology Case Reports | radiology.casereports.net

10.

1.

12.

13.

14.

15.

16.

17.

Kurokawa Y, Wanibuchi M, Ishiguro M, Inaba K.
New method for obliterative treatment of an anterior
wall aneurysm 1in the internal carotid artery: Encircling
silicon sheet clip procedure-technical case report. Neu-
rosurgery 2001; 49: 469-72. [PubMed]

Koga S, Miyagi N, Hirohata M, Abe T, Tokumoto T,
Shigemori M. A successfully treated case of a ruptured
anterior wall aneurysm of the internal carotid artery
(G2) which changed in form from blister-like to saccu-
lar type. No Shinkei Geka 2004; 32:383-7.

Nakagawa I, Kobayashi S, Takemae T, Sugita K. An-
eurysms protruding from the dorsal wall of the internal
carotid artery. 7 Neurosurg 1986; 65: 303-08. [PubMed]
Satoh A, Sugiyama T, Hongo K, Kakizawa Y, Ishihara
S, Matsutani M. Nationwide surveillance of IC ante-
rior (or dorsal) wall aneurysm: with special reference to
its dissecting nature. Acta Neurochirurgica Supplement 2008;
103: 51-5. [PubMed]

Ogawa A, Suzuki M, Ogasawara K. Aneurysms at
non-branching sites in the supraclinoid portion of the
internal carotid artery: internal carotid artery trunk
aneurysms. Neurosurgery 2000; 47: 578-86. [PubMed]
McNeely PD, Clarke DB, Baxter B, Vandotpe RA,
Mendez I. Endovascular treatment of a “blister-like”
aneurysm of the internal carotid artery. Can J Neurol Sct
2000; 27: 247-50. [PubMed]

Ahn JY, Kwon SO, Joo JY. Dorsal internal carotid ar-
tery aneurysm treated by coil embolization-case report-
Neuro Med Chir (Tokyo) 2001; 41: 603-06. [PubMed]
Fukushima Y, Miyasaka Y, Takagi H, Kurata A, Suzuki
S, Fujii K. Successful coil embolization for “three-
hump” internal carotid artery anterior wall ancurysm.
A case report. Intervent Neuroradiol 2006; 12: 345-50.
[PubMed]

Ogilvy CS, Natarajan SK, Jahshan S, Karmon Y, Yang
X, Snyder KV. Stent-assisted coiling of paraclinoid
aneurysms: risks and effectiveness. ¥ NeuroIntervent Surg
2011; 3: 14-20. [PubMed]

Cebral JR, Mut F, Raschi M, Ceratto R, Lylyk P, Put-
man CM. Aneurysm rupture following treatment with
flow-diverting stents: computational hemodynamics
analysis of treatment. AFNR Am J Neuroradiol
2011:32:27-33. [PubMed]

Lee BH, Kim BM, Park MS, Park SI, Chung EC, Suh
SH, Choi CS, Won YS, Yu IK. Reconstructive endo-
vascular treatment of ruptured blood blister-like aneu-
rysm of the internal carotid artery. 7 Neurosurg 2009;
110: 431-36. [PubMed]

Rasskazoff S, Silvaggio J, Brouwer PA, Kaufmann A,
Nistor A. Endovascular treatment of a ruptured blood
blister-like aneurysm with a flow-diverting stent. Infer-
vent Neuroradiol 2010; 16; 255-58. [PubMed]

Kalia JS, Niu T, Zaidat O. The use of a covered stent
graft for obliteration of high-flow carotid cavernous
fistula presenting with life-threatening epistaxis. 7 Neu-
rolntervent Surg 2009; 1:142-45. [PubMed]

2011 | Volume 6 | Issue 4



	Anterior-wall aneurysm of the internal carotid artery successfully treated solely by stenting: With special reference to etiology
	Introduction
	Case report
	Discussion
	Etiology
	Treatment

	References


