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Abstract

Because multiple intracranial aneurysms are not rare, accurate preoperative detection of
asymptomatic aneurysms is important. In this paper, we report a ruptured distal anterior
cerebral artery (DACA) aneurysm associated with an unruptured mirror-image aneurysm in a
62-year-old man presenting with headache. Although delayed vasospasm after subarachnoid
hemorrhage has been reported to persist for 2 to 3 weeks, angiographic parent artery
narrowing was far more prolonged in our case. Computed tomography revealed a
subarachnoid hemorrhage in the interhemispheric and right sylvian fissures and a right frontal
lobe hematoma. Digital subtraction angiography demonstrated bilateral symmetric saccular
aneurysms of DACAs. On the day of admission, both aneurysms were clipped using an
interhemispheric approach in a one-stage procedure, and the hematoma was aspirated.
Angiography performed 8 days after the surgery demonstrated a residual aneurysm neck on
the left side. Follow-up digital subtraction angiography performed on day 42 from onset
showed resolution of the residual aneurysm neck along with narrowing of the left A2.
However, at 7 months, the A2 narrowing had lessened. The location of the bilateral aneurysms
near the midline facilitated a single approach but necessitated the application of juxtaposed
clips. Regarding the pathogenesis of the bilateral aneurysms, previous reports have suggested
symmetry of congenital anatomic defects and hemodynamic stress as potential causes. The
persistent narrowing that was observed could have resulted from proliferative vasculopathy or
from fibrosis possibly induced by the clips.
(J Nippon Med Sch 2011; 78: 178―183)
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Fig.　1　A: Lateral view of the left ICA angiogram showing a dumbbell-shaped DACA 
aneurysm. B: Lateral view of the right ICA angiogram showing a small DACA 
aneurysm.
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Introduction

Delayed vasospasm after a subarachnoid
hemorrhage (SAH) can persist for 2 to 3 weeks1―3.
However, several reports2―7 have described cases of
delayed ischemic neurological deficit (DIND) that
appeared 15 days or more after an aneurysmal SAH.
Kawamata et al.4 have reported 9 cases of narrowing
of the parent artery that was still observed on
angiography more than 18 days following aneurysm
rupture. Here we report a case of narrowing of the
parent artery that was still observed on
angiography 3 months after surgery.
The distal anterior cerebral artery (DACA) is the

site of 3% to 5% of intracranial aneurysms8―10.
Frequently, other aneurysms are associated with
DACA aneurysms10―12. Because the interhemispheric
operative approach for clipping DACA aneurysms is
not typically useful for aneurysms at other sites
such as those at the bifurcation of the internal
carotid artery (ICA) or the middle cerebral artery
(MCA), preoperative localization of other aneurysms
is essential10,12. In 2002, Sousa et al.13 reported on 2
patients with bilateral mirror-image DACA
aneurysms and suggested that such cases were
extremely rare, with only 1 case9 reported before
2001. However, during the preparation of the
present report, we found 6 cases that were reported

before 20008,9,11,12,14. When considered together with
the case presented in this paper, these reports offer
additional insights, which are discussed below.

Case Presentation

A 62-year-old man was referred to our hospital
because of sudden severe headache. The World
Federation of Neurological Surgeons grade at
admission was II. Computed tomography (CT)
demonstrated an SAH in the interhemispheric and
right sylvian fissures and a right frontal lobe
hematoma. Digital subtraction angiography (DSA)
(Fig. 1A and B) demonstrated bilateral symmetric
saccular aneurysms arising from the pericallosal
artery at the bifurcation of the callosomarginal
artery. The aneurysm at the bifurcation of the left
pericallosal artery was irregularly shaped and had a
daughter bleb (Fig. 1A). We therefore concluded
that the aneurysm on the left side was the
aneurysm most likely to rupture. The DSA disclosed
no other aneurysms or variant vessels, such as an
azygos anterior cerebral artery (ACA), an ACA
trifurcation, or a supreme ACA. The bilateral
aneurysms, which touched one another, were clipped
with an interhemispheric approach in a one-stage
procedure. In addition, the hematoma was aspirated.
The postoperative course was uneventful, without

symptoms or complications. Angiography performed
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Fig.　2　Lateral view of the left ICA angiogram on 
day 8 showing the remnant of the 
aneurysmal neck without vasospasms.

Fig.　3　Lateral view of the right ICA angiogram on 
day 8 showing complete clipping of the 
aneurysm without vasospasms.

Fig.　4　Lateral view of the left ICA angiogram on 
day 42 showing no remnants of the 
aneurysm and severe narrowing of the 
DACA.

Fig.　5　Lateral view of the left ICA angiogram 7 
months after the ictus and showing no 
remnant of the aneurysm and slight 
narrowing of the DACA.

8 days after the surgery showed a residual
aneurysm neck on the left side (Fig. 2), but
vasospasm of the A2―A3 portion of ACA was not
observed (Fig. 2, 3). The patient was discharged
without neurological deficits. We planned an
intravascular intervention for coil placement in the
residual aneurysm neck but the patient refused the
procedure. For treatment planning, left carotid
angiography (Fig. 4) was performed 42 days from
the. Angiography showed the disappearance (i.e.,
spontaneous thrombosis) of the residual aneurysm
neck along with the narrowing of A2―A3. Treatment
was begun with aspirin at a dose of 100 mg�day.
Follow-up DSA performed 97 days and at 7 months

(Fig. 5) following the ictus showed delayed partial
resolution of the narrowing of the right A2 without
a residual aneurysm neck. There were no further
radiological examinations because of the patient’s
refusal.

Discussion

Persistent Cerebral Vasospasm or Vessel
Narrowing after SAH
Delayed vasospasm after SAH can persist for 2 to

3 weeks1―3, and its etiology remains unclear. To date,
only a few cases4―7 have been reported in which a
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DIND had developed more than 15 days after an
aneurysmal SAH. Tominaga et al.3 have reported 6
such cases and have suggested that meningitis and
intracerebral hemorrhage are statistically significant
risk factors for DIND with extremely late onset.
Yamaguchi et al.7 have reported on a patient in
whom DIND developed 35 days after SAH, which is
the longest reported interval for DIND development.
Regarding possible causes of DIND, Yamaguchi et
al.7 suspected a mass effect remaining in the sylvian
fissure after a large hematoma from a ruptured
MCA had been aspirated; they recommended
continued treatment to prevent cerebral vasospasms
until any persisting hematomas were resolved.
Taneda et al.2 have also reported a delayed onset of
a DIND (16 days). In this patient, a mild ipsilateral
DIND occurred on day 8 after surgery for SAH, and
the second DIND occurred contralaterally on day 16.
These DINDs were due to the failure to remove a
subarachnoid clot. Ohno et al.6 have reported on a
patient in whom a symptomatic DIND developed 19
days after an SAH and 2 days after surgery. Ohno
et al.6 have also summarized previously reported
cases of DIND after SAH regarding the timing of
DIND onset. In only 0.6% patients did symptomatic
DIND develop more than 16 days after SAH. In our
case, a small subarachnoid clot was observed
intraoperatively, but no intracerebral hematomas
were detected with postoperative CT. Kawamata et
al.4 have observed a prolonged angiographic cerebral
vasospasm more than 18 days after aneurysm
rupture in 9 cases. In our case, angiographic
vasospasm persisted for more than 3 months.
Kondziolka et al.5 have reported 3 cases of DIND
with angiographic evidence of cerebral arterial
luminal narrowing that was observed 7, 14, and 52
weeks after SAH; they hypothesized that arterial
narrowing observed months after SAH suggest
proliferative vasculopathy as opposed to prolonged
active constriction of the vascular smooth muscle5. In
the third case reported by Kondziolka5 and in our
present case, luminal narrowing of a cerebral artery
was shown directly adjacent to the clip. Although
such narrowing near a clip may represent
physiological vasospasm, iatrogenic arterial injury
from the clip may have occurred. In our case, the

aneurysm clip on one side may have compressed or
abraded the parent artery of the other aneurysm.
Commenting upon Kondziolka’s third case 5,
Shiokawa et al.1 have speculated that clip-induced
fibrosis contributes to stenosis of a parent artery.
Prolonged narrowing of the parent artery thus may
reflect important technical difficulties resulting from
the clipping of symmetrical bilateral DACA
aneurysms.

Mirror-image DACA Aneurysms
An interhemispheric approach for treating DACA

aneurysms is not useful for treating additional
aneurysms at other sites, such as those at the
bifurcation of the ICA or MCA. Accurate
preoperative detection and localization of all
additional aneurysms is, therefore, extremely
important12,15. Including the present case, 10 cases of
bilateral mirror-image DACA aneurysms have been
reported8,9,11―14 (Table 1). Four patients were men, and
9 patients presented with an SAH from 1 of a pair of
DACA aneurysms. In 6 cases, a third aneurysm was
observed. Only 1 case showed a variant vessel, such
as a supreme ACA. The pathogenesis of aneurysms
may be multifactorial, but a prominent factor in
aneurysm development is hemodynamic stress at
the arterial bifurcation. Casimiro et al.16 have
reported that risk factors differ between mirror-
image and other types of multiple aneurysms.
Casimiro et al.16 have noted relatively young ages at
presentation and a general lack of known risk
factors for intracranial aneurysms in patients with
mirror-image multiple aneurysms. The report of
Casimiro et al.16 and 2 other reports9,17 have
hypothesized that patients with mirror-image
aneurysms may have a localized congenital
predisposition to vessel fragility or vascular wall
defects, which may lead to early rupture in the
absence of other risk factors. However, Casimiro et
al.16 did not analyze whether any of the risk factors
was associated with different locations of mirror-
image aneurysms, such as the DACA, ICA, or MCA.
Surgical treatment of aneurysms, such as the one

reported, requires special consideration in the
dissection of the interhemispheric fissure and the
detection of the ruptured aneurysm18,19. Yasargil et



T. Mizunari, et al

182 J Nippon Med Sch 2011; 78 (3)

Table　1　Summary of reported cases of bilateral DACA aneurysms

Author Age
(years) Sex Rupture of DACA

aneurysm
Another
aneurysm Vascular anomaly Glasgow

Outcome Scale

Wisoff12 60 M rupture Unknown unknown MD
Wisoff 55 M rupture IC unknown GR
Sousa13 65 F rupture IC-Pcom none GR
Sousa 55 F rupture None none D
Mori9 43 F rupture None none GR
Niijima17 47 F rupture None none GR
Kawamata4 67 F rupture None supreme ACA D
Kuroiwa14 57 F rupture MCA none GR
Kodoya11 52 F nonrupture MCA 

(rupture)
none GR

Present 64 M rupture None none GR

Abbreviations
F, female; M, male; DACA, distal anterior cerebral artery; ICA, internal carotid artery; Pcom, posterior 
communicating artery; MCA, middle cerebral artery; GR, good recovery; MD, moderate disability; D, death.

al.10 have indicated that the surgical clipping of
DACA aneurysms is technically difficult for the
following reasons: the possible presence of multiple
aneurysms, the narrow subarachnoid space in the
region being exposed with the interhemispheric
approach, and the broad base of the aneurysms. The
numerous reports8,10,13,18,20 of mirror-image or bilateral
DACA aneurysms have also emphasized that the
dissection of the interhemispheric fissure or cisterns
and the retraction of the medial surface of the
frontal lobe away from an aneurysm on one side
may cause a contralateral mirror-image aneurysm to
rupture18―21. In addition, determining the location, or
even the side, of a ruptured aneurysm is often
difficult19. Therefore, surgeons must rely on careful
preoperative studies, such as CT scans, digital
subtraction angiography, magnetic resonance
angiography, and 3-dimensional CT angiography, to
determine the location of a ruptured aneurysm. A
different surgical problem in our case was that the
heads of the 2 opposing clips abutted. This abutting
may have resulted in a failure to promptly obliterate
the neck of 1 of the aneurysms.
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