Ruptured Proximal Anterior Cerebral Artery (A1) Aneurysm located
at An Anomalous Branching of the Fronto-orbital Artery

- A Case Report -

Cerebral aneurysms are occasionally associated with anomalies of cerebral
arteries, that should be recognized pre- and intra-operatively. Most of the
previous reports on the anomalies of the anterior cerebral artery have been
concerned with hypoplasia, fenestration, and infra-optic course of the A1, variant
A1 perforators or Heubner's artery, multi-channeled anterior communicating
artery, and azygos anterior cerebral artery. The author experienced a patient
with a ruptured proximal anterior cerebral artery (A1) aneurysm located at an
anomalous origin of the fronto-orbital artery from the A1. The fronto-orbital artery
normally branches off the anterior cerebral artery just distal to the anterior
communicating artery (proximal A2). An anomalous branching of the fronto-
orbital artery off the A1 seems very rare. This anomalous artery could be
mistaken for an unusually large medial lenticulostriate artery, aberrant
frontopolar artery, or the third A2. The author reviewed the literature on
anomalies of the A1 and the fronto-orbital artery. (JKMS 1997 ; 12 : 576 ~80)
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INTRODUCTION

In the surgical approaches to the cetebral aneurysms,
thorough anatomical information concerned with the
adjacent vasculatures and collateral circulation as well as
the aneurysm itself is indispensible. Occasionally the
aneutysm is accompanied by anomalous cerebral arteries
which must be recognized pre- and intra-operatively to
prevent unexpected surgical complications (1, 2).

A literature review on anomalies of the antetior cete-
bral artery (ACA) shows reports concerned with hypo-
plasia, fenestration (3-7), and an infra-optic coutse of the
Al (8-14), vatiant Al perforators ot Heubner’s attery,
multi-chanelled antetior communicating artery (ACoA)
(15), triple A2’s (1), and the azygos ACA (16-20). Those
anomalies may put a cettain part of the artery under
excessive hemodynamic stress, where an aneurysm can
develop.

The author reports a rare case with a ruptured proxi-
mal ACA aneurysm located at an anomalous branching
of the fronto-otbital artety off the ACA proximal to the
anterior communicating artery (Al, or hotizontal or pre-
communicating pottion), and discusses on the anomalous
fronto-orbital atteties.
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CASE REPORT

This 27 yeat-old woman had been healthy undl 15
days ptior to admission, when she suffered from sudden
headache and vomiting. Severe headache and vomiting
recurred 10 days later, and at that time she showed an
attack of generalized seizure. Detetiorating to uncon-
sciousness on the day of admission, she was transferred
to a local clinic and then referred to my hospital under
the impression of intracranial hemorthage. Nothing was
rematkable in her past medical and family histoties.

On admission, she was stupotrous with Glasgow coma
scale 12 and strongly positive meningeal itritation signs
(Hunt & Hess classification grade IV). A chest X-ray
revealed pulmonary congestion. EKG disclosed T wave
inversion and an echocardiogram showed hyperkinetic
heart and pericardial effusion probably due to intravenous
fluid ovetloading. Brain CT on admission (Fig. 1) dis-
closed diffuse intraventticular hematoma, moderate ven-
tricular dilatation, and a small left mediobasal frontal
intracetebral hematoma (Fischet group IV). Cetebral an-
glograghy on hospital day 2 (Fig. 2) showed multifocal
arterial luminal narrowing probably caused by post-SAH
vasospasm as well as a 3 X5 mm-sized saccular aneurysm
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Fig. 1. Brain CT on admission shows diffuse intraventricular hemorrhage, a small intracerebral hematoma at the inferomedial part
of the left frontal lobe, and moderately enlarged ventricles.

located at the middle one-third of the left Al. A small Operation

artery branched off the Al just proximal to the neck of

the aneutysm and followed the usual course of the fronto- On hospital day 4 (19 days after the first and 9 days
otbital artery. after the second bleeding), the aneutysm was apptroached

-

Fig. 2. Preoperative left carotid arteriogram, axial (A) and lateral (B) views demonstrate multifocal vasospasm and a 3x5

mm-sized saccular aneurysm (arrow head) located at the middle one-third of the left A1. A small artery branches off the A1 just
proximal to the neck of the aneurysm and follows the usual course of the fronto-orbital artery (arrows).
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Fig. 3. Intra-operative photo exposed by left pteryonal ap-
proach. The neck of a saccular A1 aneurysm (asterisk) is
located at the origin of an arterial branch off the A1. The artery
follows the usual course of the fronto-orbital artery (arrow
heads). The Heubner's artery is faintly seen (arrows). Note
bilateral optic nerves (Ol and Or), the lamina terminalis (L), A1
and A2 portions of the anterior cerebral artery for an anatomical
orientation. s=sucker, R=retractor on left frontal lobe.

surgically under endotracheal general anesthesia by left
pteryonal craniotomy and splitting of the Sylvian fissute.
Cisternal CSF was xanthochromic and there was little
SAH within the Sylvian and suprasellar cisterns. A small
saccular aneutysm was identified on the superior aspect
of the middle one-thitd of the Al just distal to where
an artery much larger than lenticulostriate arteries
branched off (Fig. 3). The artetial branch coursed ante-
romedially toward the intethemisphetic fissure and was
considered to be the fronto-otbital artery. The dome of
the aneutysm was embedded within adjacent brain
patenchyma. A 5 mm-long straight aneutysm clip was
applied uneventfully to the neck of the aneurysm, and
the aneutysm sac was collapsed after puncture with a fine
needle. Further inspection disclosed the Heubnet’s artery
that originated from the A1-A2 junction and coursed
laterally along the Al crossing the above-mentioned
anomalous artery. For the prevention of the post-SAH
hydrocephalus, the lamina terminalis was ruptured and
clear CSF flowed out of the thitd ventricle.

Postoperative course

The patient regained clear consciousness on post-
operative day (POD) 2 to be alert and well-oriented.

Fig. 4. Left carotid arteriogram on post-operative day 14 shows
favorable aneurysm neck clipping and discloses persistent
vasospasm at the supraclinoid internal carotid artery, M1, and
A1. The anomalous fronto-orbital artery (arrows) branching off
the A1 is well visualized. An arrow head points at the aneurysm

clip.

Angiograghy on POD 14 (Fig. 4) confitmed good neck
clipping of the aneurysm and revealed persistent
vasospasm. at the distal internal carotid and proximal
anterior and middle cerebral arteries. However, she
showed no clinical symptoms or signs of delayed ischemic
deficits throughout her post-operative course and was
discharged on POD 15 in a neurologically notmal state.
About 7 months post-operatively, she complained of per-
sistent headache and showed remarkable panventricular
dilatation on brain CT as well as reflux into the ventricles
on radioisotope cisternogram. A lumbopetitoneal shunt
was inserted with successful results.

DISCUSSION

This patient had an Al aneurysm which bled twice
and caused subarachnoid and intraventricular hemor-
thages and hydrocephalus. The vast majority of aneu-
rysms affecting the ACA are located at or adjacent to
the ACoA. A much smaller number of ACA aneurysms
involves the part more distal to the ACoA (A2, ot vertical
of postcommunicating pottion), and are commonly called
distal ACA aneurysms. Aneutysms that develop at the
ACA proximal to ACoA (Al aneurysms) are rare (2, 21),
and usually located at the origin of the petforating
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arteries ot at the sites affected by such congenital or
acquited arterial abnormalities as fenestration, abnormal
tortuosity, etc (22, 23). Sugita et al. (24) reported a giant
aneurysm at the otigin of the accessory middle cerebral
artery from the Al. In the clinical analysis of 7 cases
with Al and 6 cases with M1 aneurysms, Sako et al.
(21) suggested the role of the hemodynamic stress in
aneurysm formation at these sites.

The fronto-orbital artery branches off the ACA
notmally at the proximal part of the A2 just distal to
the ACoA and perfuses the posteromedial part of the
otbital aspect of the frontal lobe. Reports on either
congenital anomalies of the fronto-otbital attery or
aneutysms telated with that anomaly are scarce. That
may be because the fronto-orbital artery has as yet
attracted little clinical attention. Usually this artery is a
small branch that petfuses a small region of the brain
any ischemia of which results in minimal ot no clinically
ovett problems.

Anomalous branching of the fronto-otbital artery off
the Al seems very rare. Petlmutter & Rhoton (1) did not
ever comument on fronto-otbital artery anomalies in their
detailed anatomical study on A1, ACoA, and Heubnet's
artery. Yasargil (15) made a schematic reptesentation of
common origins of medial fronto-otbital and frontopolar
arteries from the proximal A2, and of medial fronto-
otbital, frontopolar, and Heubner’s arteries from the
A1-A2 junction ot from the proximal Al that he found
through the vast number of microneurosurgical opera-
tions he petformed. Enomoto et al. (25) teported a pa-
dent with a ruptured saccular aneutysm of the left
fronto-orbital artery itself, which was abetrantly anasto-
mosed with the anterior ethmoidal artery. Yamaura et
al. 26) reported a patient with a ruptured aneurysm
located at a hair-pin cutve of an anomalous Al which
was tematkably elongated along the base of the anterior
cranial fossa. In that case report the authots pointed out
an anomalous small artery that branched off the Al
adjacent to the neck of the aneurysm, which they con-
sidered to be different from an orbital branch of the ACA
ot a Heubner’s artery because its otigin was different
from either arteries. Howevet, the artety seems to have
been the fronto-otbital artery with an anomalous otigin
from Al, and if this judgement is cotrect, this is the only
previous report I could find hitherto that presents a case
with a ruptured aneurysm located at the anomalous
origin of the fronto-orbital artery from the Al. Among
the 26 cases of the proximal ACA aneurysm repotted by
Suzuki et al. (22), the otigin of one Al aneutysm was
from the junction of the Al and a cortical branch;
although the authors did not comment on the cottical
branch in detail, the atterial branch is possibly an
anomalous one in view of the fact that usually no cortical
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branches originate from the Al. Tsuji et al. 27) pres-
ented a case with a ruptured aneurysm involving an
anomalous ACA which they called persistent primitive
olfactoty artery.

The fronto-orbital artery branching aberrantly off the
Al could be mistaken for an unusually large medial
lenticulostriate artery, aberrant frontopolar artety, ot the
thitd A2 both on cerebral angiograms and in opetation
fields. The anomalous artery of this patient was larger
than usual fronto-otbital arteries, and if surgically in-
jured, clinically significant complications might have
resulted. On this regard, this report may hopefully
contribute to the medical community by calling attention
to another rare vascular anomaly of the ACA.
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