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Successive Development and Rupture of Blister-Like
Anterior Communicating Artery Aneurysms at Mirror

Locations

Myungsoo Kim, Jaechan Park

Department of Neurosurgery, School of Medicine, Kyungpook National University, Daegu, Korea

This is the first report of the successive development and rupture of blister-like anterior communicating artery (ACoA) aneurysms
at mirror locations with a short interval. A 49-year-old man presented with an angiogram-negative subarachnoid hemorrhage with
significant basal frontal interhemispheric blood. Surgical exploration revealed a blister-like aneurysm on the left side of the superior
wall of the ACoA, which was treated using a microsuturing technique. On the 18th day after the initial subarachnoid hemorrhage,
the second operation due to another angiogram-negative hemorrhage revealed a de novo blister-like aneurysm with a small blood
clot on the posterosuperior wall of the ACoA close to the right A1/A2 junction. The rupture point and ACoA on the right side were
occluded using an aneurysm clip. Follow-up digital subtraction angiogram at 4 years and computed tomography angiogram at 14
years after the surgery showed no recurrence or associated abnormality.
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INTRODUCTION

Blood blister-like aneurysms were originally reported as an-
eurysms with a fragile wide neck arising from the dorsal wall
of the supraclinoid internal carotid artery (ICA) by Nakagawa
et al.” in 1986. Histological characteristics of blood blister-
like aneurysms include focal wall defects covered with a clot
and fibrous tissue. According to an autopsy study of a blood
blister-like aneurysm on the dorsal wall of the ICA by Ishika-
wa et al.”, the arterial wall defect had no an internal elastic

lamina or media and was covered with a thin adventitia and
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fibrinous tissue.
Although blood blister-like aneurysms have already been
identified in the intracranial ICA"*'*"

rello” reported the first case series and characterized the blood

) Andaluz and Zucca-

blister-like aneurysms arising from the anterior communicat-
ing artery (ACoA) in 2008. These blister-like ACoA aneu-
rysms were named based on the shape of the aneurysmal
bulge, which is extremely fragile and thin walled. At the time
of surgical dissection, these lesions sometimes burst, leaving a
hole in the dorsal side of the ACoA. Yet, blister-like ACoA an-

eurysms are very rare with only 10 previously reported cases
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presenting with a subarachnoid hemorrhage™*"*'**”.

Here, we present the first known reported case of the suc-
cessive development and rupture of two blister-like ACoA an-
eurysms at mirror locations. We include possible causes of the
angiogram-negative non-perimesencephalic subarachnoid
hemorrhage, rapid development and rupture of the blister-like
ACoA aneurysm, available surgical techniques, and the long-
term results of the surgical treatment, all of which have im-

portant clinical significance.

CASE REPORT

First blister-like ACoA aneurysm

A 49-year-old man presented with a sudden bursting head-
ache without mental deterioration. An immediate computed
tomography (CT) scan revealed a diffuse, thin subarachnoid
hemorrhage in the basal cisterns. A more pronounced collec-
tion of blood was noted in the inferior part of the frontal in-
terhemispheric fissure, suggesting that the source of the hem-
orrhage was from a ruptured ACoA aneurysm (Fig. 1A).
However, the digital subtraction angiogram (DSA) and com-
puted tomography angiogram (CTA) revealed a small aneu-
rysm at the bifurcation of the right middle cerebral artery
(MCA) and no lesion in the ACoA region (Fig. 1B and C).

Fig. 1. Initial radiological images on admission. A : Computed tomography scan showing a diffuse subarachnoid hemorrhage in the basal cisterns. The
more pronounced collection of blood (arrow) in the inferior part of the frontal interhemispheric cistern suggests a hemorrhage from a ruptured ACoA
aneurysm. B : CTA showing a small aneurysm (arrow) at the bifurcation of the right middle cerebral artery. C : CTA showing no lesion in the ACoA
(arrow). ACoA : anterior communicating artery, CTA : computed tomography angiogram.

y ig ) t
Fig. 2. Intraoperative photographs of the first pterional craniotomy. A : Small unruptured aneurysm (arrow) at the bifurcation of the right middle
cerebral artery. B : Small blood clot (double arrows) attached to the superior wall of the ACoA (arrow). C : Arterial hole (arrow) in the superior wall of the
ACoA on the left side, which was exposed after careful removal of the blood clot. D : Three stitches (arrow) using 9-0 monofilament closing the arterial
hole inthe ACoA. ACoA : anterior communicating artery.
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The patient underwent surgery 4 days after the subarach-
noid hemorrhage to clip the MCA aneurysm and explore the
ACoA region. A pterional craniotomy exposed a small MCA
aneurysm in an unruptured state, which was clipped (Fig. 2A).
Subsequent exploration of the ACoA region revealed a small
blood clot, which was attached to the superior wall of an
ACoA (Fig. 2B). Careful removal of the blood clot left a hole in
the superior wall of the ACoA on the left side (Fig. 2C). There
was no aneurysmal neck to clip directly. The presence of a
perforator on the posterior wall of the ACoA adjacent to the
hole, blister-like aneurysm, required direct repair of the rup-
ture point instead of ACoA trapping. The hole of the ACoA
was repaired using a microsuturing technique after temporary
clipping of the bilateral A, and A, segments of the ACA. Three
stitches with a 9-0 monofilament closed the hole satisfactorily,
and the temporary clipping time was 15 minutes (Fig. 2D).
The patient awoke from the surgery with a clear mentality and
no neurological deficits. Postoperative angiography showed

no evidence of stenosis or abnormality of the ACoA.

Second blister-like ACoA aneurysm

On the 18th day after the initial subarachnoid hemorrhage,
the patient suddenly deteriorated to a stuporous mentality. A
CT scan showed an intracerebral hemorrhage in the right
frontal base starting from the ACoA region and intraventricu-
lar hemorrhage in the whole ventricular system (Fig. 3A), yet
DSA did not reveal any problem in the intracranial vessels in-
cluding the ACoA region (Fig. 3B).

The patient was immediately taken to surgery to explore the

Fig. 3. Radiological images after the second hemorrhage. A : Computed
tomography scan demonstrating an intracerebral hemorrhage (arrow) in
the right frontal base starting from the ACoA region and associated
intraventricular hemorrhage in the whole ventricular system. B : Digital
subtraction angiogram showing no aneurysmal bulge or stenosis in the
ACOoA (arrow). ACoA : anterior communicating artery.
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ACoA region. No abnormality was found in relation to the
treated blister-like aneurysm of the ACoA on the left side, as
the sutures were still tight and closing the hole. However, a de
novo blister-like aneurysm with a small blood clot on the pos-
terosuperior wall of the ACoA close to the right A1/A2 junc-
tion was found (Fig. 4A). As the location of the lesion hindered
any microsuturing technique. The de novo blister-like aneu-
rysm was treated using an angled fenestrated clip that was
placed through the Al segment with the clip blades occluding
the rupture point and ACoA as there was no ACoA perforator
adjacent to the lesion (Fig. 4B). The ACoA stump on the left
side with the associated perforator was preserved and micro-
vascular Doppler sonography verified normal perfusion of the

bilateral A2 segments.

The patient improved to a clear mentality and his recovery

Fig. 4. Intraoperative photographs of the second operation. A : De novo
blister-like aneurysm with a small blood clot (arrow) on the posterosuperior
wall of the ACoA close to the right A1/A2 junction. B : Angled fenestrated
clip that was placed through the A1 segment with the clip blades occluding
the rupture point and ACoA. ACoA : anterior communicating artery.

Fig. 5. Follow-up digital subtraction angiogram 4 years after the initial
subarachnoid hemorrhage. A : Right carotid angiogram showing an
angled fenestrated clip occluding the rupture point and ACoA on the
right side close to the right A1/A2 junction. B : Left carotid angiogram
showing an intact ACoA stump (arrow) on the left side, suggesting an
intact ACoA perforator. ACoA : anterior communicating artery.
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was uneventful after discharge. A follow-up DSA at 4 years
and CTA at 14 years after the surgery showed no interval
change with an occluded ACoA on the right side and pre-
served ACoA stump on the left side, suggesting an intact
ACoA perforator (Fig. 5). No evidence of aneurysmal recur-
rence was noticed in the ACoA and right MCA.

DISCUSSION

This case report highlights the presentation as an angio-
gram-negative subarachnoid hemorrhage, the rapid develop-
ment and rupture of a de novo blister-like ACoA aneurysm,
the available surgical techniques, and long-term results of the
surgical treatment. Blood blister-like aneurysms in the ICA
are already well known to neurosurgeons and characterized
by a small fragile bulge at non-branching sites from the dorso-
medial wall of the intracranial ICA"*'*"”. These aneurysms
only consist of adventitia and subadventitial fibrinous tissue at
the site of a focal defect of the intima and media without any
collagenous tissue that is normally seen with regular saccular
aneurysms”. A focal wall defect in the ICA can sometimes be
covered by a blood clot after a lesion rupture and subarach-
noid hemorrhage.

Blood blister-like aneurysms have also recently been identi-
tied in the ACoA. Following the initial report of five cases by
Andaluz and Zuccarello”, seven other reports have since been
published, as summarized in Table 1>"'*"**** A small fragile
bulge was invariably observed in the horizontal portion of the
ACoA, sometimes abutting the A2/ACoA junction. In three
reports, seven cases of ruptured blister-like aneurysms were
confirmed at surgery and treated*'. In three other reports,
three patients presented with a subarachnoid hemorrhage in
the basal frontal interhemispheric fissure and a presumptive
diagnosis of a blister-like aneurysm was made based on the
angiographic findings. They were then treated endovascularly
using a single stent or flow-diverter stent™**”. Plus, in two
cases, a blister-like aneurysm was found in an unruptured
state during surgery for a ruptured accessory ACA aneurysm
and craniopharyngioma, respectively”*”. A very small, thin-
walled bulge was found in the ACoA and regarded as a blister-
like aneurysm.

Angiographically occult cerebral aneurysms mean aneu-

rysms discovered during exploratory surgery in spite of several
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Table 1. Reported cases with a blister-like ACoA aneurysm

Follow-up

Aneurysm
recurrence

Surgically verified Treatment-related
. . Treatment
diagnosis complication

Initially negative
angiogram

ACoA aneurysm-
related SAH

Age (years)/
sex

Study

1month DSA
1 month DSA
1month DSA
1 month DSA
1 month DSA
2 months DSA

NR

ip
ip
ip
ip
ip
ip

Fenestrated ¢

Fenestrated ¢

Fenestrated ¢

Fenestrated ¢

Fenestrated ¢

Fenestrated ¢

Clip

52/M
63/M
61/M
70/F

s and Brophy*¥ (2009)

Anda

Anda

Anda

Anda

Anda

Morri

Seoetal.??(2009)

3 months DSA
1week DSA

Flow-diverter stent

Rouchaud etal.®® (2013)
Peschillo et al.’® (2017)

Abikoetal.? (2018)

Flow-diverter stent

Wrapping

5 months DSA

60/F

(temporal fascia)
Microsutures

Stent

NR

NR

4M
50/F

Qianetal” (2019)

3 months DSA
4years DSA

Miyashitaetal.”” (2021)

Present case

Microsutures

49/M

14yearsCTA

(left), clip (right)

ACoA : anterior communicating artery, SAH : subarachnoid hemorrhage, M : male, DSA : digital subtraction angiography, F : female, NR : not reported, CTA : computed tomography angiogram




negative angiograms after a spontaneous subarachnoid hemor-
rhage. Very small saccular ACoA aneurysms with intrasaccular
thrombosis are the most commonly reported angiographically

4692 Yet, among the 11 reported cases of

occult aneurysms
ruptured blister-like ACoA aneurysms, including the present
case, the initial angiogram was negative in eight cases (72.7%).
Thus, a blister-like ACoA aneurysm may also be an important
type of angiographically occult cerebral aneurysm. A high in-
dex of suspicion is required for an angiogram-negative sub-
arachnoid hemorrhage with significant basal frontal interhemi-
spheric blood.

The pathogenesis of blister-like ACoA aneurysms is totally
unknown. In two previous case reports, a very small thin-
walled bulge in the ACoA was regarded as an unruptured blis-
ter-like ACoA aneurysm'**”. While the development of a blis-
ter-like ACoA aneurysm could be considered as slow, the
present case showed the de novo development and rupture of a
blister-like ACoA aneurysm with a short 3-week interval, pos-
sibly attributable to arterial dissection.

Intracranial aneurysms can develop de novo in previously
healthy individuals or after successful treatment of another an-
eurysm. The time interval between the first episode of a sub-
arachnoid hemorrhage and the second due to the rupture of a
de novo aneurysm can be quite extended, 1 to 16 years™*"**",
Hypertension, a history of smoking, multiple and familial an-
eurysms, and hemodynamic changes after occlusion of the ma-
jor cerebral vessels are known to be more frequently associated
with the de novo development of aneurysms™"*". The develop-
ment of a de novo aneurysm seems pursuant to chronic hemo-
dynamic stress on a defect of the arterial wall that is congenital
in origin.

Notwithstanding, the early development of a de novo aneu-
rysm within a few months after a subarachnoid hemorrhage is
extremely rare. To the author’s knowledge, there has only been
one other report of an early de novo saccular aneurysm in the
proximal A2 segment of the ACA producing another sub-
arachnoid hemorrhage 30 days after the surgical clipping of
an anterior choroidal artery aneurysm’”. Therefore, the pres-
ent case is the earliest development of a de novo aneurysm,
where this very early development would seem to reflect a dis-
section-like presentation of a blister-like aneurysm rather than
progression of a small saccular aneurysm due to chronic he-
modynamic stress.

While common saccular ACoA aneurysms can be managed
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safely and adequately by placing an aneurysm clip across the
neck of the aneurysm, repair of a blister-like ACoA aneurysm
or hole in the ACoA developed by avulsion of the aneurysm
neck can be challenging. Andaluz and Zuccarello” suggested
application of a straight fenestrated clip that included the an-
terior cerebral artery-ACoA junction in the fenestration.
However, exact clip application can be hindered due to the lo-
cation of the lesion close to the A1/A2 junction and short
length of the ACoA. Therefore, in the present case, the first
blister-like ACoA aneurysm was repaired using a microsutur-
ing technique, thereby avoiding any trapping of the ACoA and
preserving the ACoA perforators adjacent to the lesion™*".
However, in the second surgery, microsuturing could not be
applied, as the lesion was located on the posterosuperior wall
of the ACoA close to the right A1/A2 junction and the brain
was swollen due to acute repeated bleeding.

Although blister-like ACoA aneurysms seem to be chal-
lenging as regards their diagnosis and treatment, all previous
reports of blister-like ACoA aneurysms have presented suc-
cessful treatment results following both surgical and endovas-
cular treatments. Yet, such excellent results may be attribut-
able to a publication bias, where positive or favorable results
tend to be preferentially reported by authors and published by
journals. Moreover, the treatment follow-up periods in the
previous reports are all short, between 1 to 5 months, whereas
the current report has the longest follow-up ever published,
DSA after 4 years and CTA after 14 years.

CONCLUSION

This is the first report of the successive development and
rupture of blister-like ACoA aneurysms at mirror locations. A
high index of suspicion is required for an angiogram-negative
subarachnoid hemorrhage with significant basal frontal inter-
hemispheric blood. The rapid development and rupture of a
de novo blister-like ACoA aneurysm on the right side 18 days
after the rupture of the first blister-like ACoA aneurysm on
the left side was a dissection-like presentation of a blister-like
aneurysm rather than the progression of a small saccular an-
eurysm due to chronic hemodynamic stress. A microsuturing
technique is an effective and durable treatment option of a
blister-like ACoA aneurysm, while focal ACoA occlusion is

available in cases of no Al segment hypoplasia and no associ-

J Korean Neurosurg Soc 67 (6] : 675-681 679



J Korean Neurosurg Soc 67 | November 2024

ated ACoA perforator.
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