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Fig. 1 Right (A) and left (B) internal carotid angio-
grams, lateral views, showing a saccular
aneurysm (A, arrow) arising from the distal
end of the primitive persistent olfactory ar-
tery (A, arrowheads), which makes an acute
angle with the distal anterior cerebral ar-
tery, and an associated aneurysm arising
from the A1-A2 junction (B).
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Abstract

A hypertensive 69-year-old man presented with an incidentally discovered non-ruptured aneurysm of
the persistent primitive olfactory artery (POA). The POA originates at the terminal portion of the inter-
nal carotid artery, runs along the olfactory tract anteriorly toward the crista galli, and forms an acute
angle with the distal anterior cerebral artery. The aneurysm was located at this characteristic acute an-
gle. The persistent POA aneurysm associated with an anterior communicating artery aneurysm with
wide neck was successfully treated by clipping surgery.
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Introduction

Cerebral artery aneurysms may occur in association
with embryonic carotid-basilar anastomoses such as
primitive trigeminal artery and primitive hypoglos-
sal artery,1,7) as well as anomalies associated with the
anterior cerebral artery (ACA), including azygos
ACA, fenestration, superior anterior communicat-
ing artery (AComA), anomalous branch of ACA, in-
teroptic course of ACA, and carotid-ACA anastomo-
sis.8,9) Here we report a rare case of non-ruptured
aneurysm associated with persistent primitive olfac-
tory artery (POA), which is another rare anomaly of
the ACA.

Case Report

A hypertensive 69-year-old Japanese man who was
incidentally diagnosed with non-ruptured cerebral
artery aneurysms of the anomalous ACA branches
when he experienced loss of consciousness in the
setting of alcoholism. A review of his family history
indicated that his sister had suffered subarachnoid
hemorrhage. His hypertension had been well con-
trolled with nifedipine for more than 10 years. He
had never experienced headache, anosmia, or visual
disturbance.

Neurological examination on admission revealed
no deficit. Computed tomography of the head

showed no abnormalities. Three-dimensional com-
puted tomography angiogram and digital subtrac-
tion angiography revealed an anomalous artery aris-
ing from the terminal portion of the right internal
carotid artery (ICA) (Figs. 1 and 2). The proximal
portion of the anomalous artery ran anteromedially
and made a hair-pin turn posterosuperiorly, associ-
ated with a non-ruptured saccular aneurysm 13.3
mm in diameter without branches originating
around the aneurysm. The anomalous artery was in-
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Fig. 2 Three-dimensional computed tomography
angiogram showing the anatomical
relationships among the bilateral internal
carotid arteries (ICAs), right persistent
primitive olfactory artery (arrowheads),
right distal anterior cerebral artery (ACA),
left distal ACA, and aneurysms (arrows) of
the persistent olfactory artery, anterior
communicating artery, and right ICA.

Fig. 3 Intraoperative photograph showing the ana-
tomical relationship among the right persis-
tent primitive olfactory artery (arrowheads),
clipped aneurysm of the persistent olfactory
artery (arrow), and distal anterior cerebral
artery and its branches (asterisks).
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terpreted as a persistent POA. The distal ACA
coursed posteriorly, like a normal distal ACA. An-
giography detected no delineation of the AComA
nor cross-filling via the AComA. Non-ruptured
aneurysms were found of 9.2 mm in diameter at the
left A1-A2 junction and 3.3 mm in diameter on the
ICA-ophthalmic portion.

Surgical intervention was performed to prevent
further rupture of the two relatively large aneurysms

at the persistent POA and the left A1-A2 junction.
Clipping was performed through an interhemispher-
ic approach rather than coil embolization because of
accessibility to the distal ACA and the broad
aneurysm neck (Fig. 3). The aneurysms were com-
pletely clipped and the patient's postoperative
course was uneventful.

Discussion

The POA originates as the distal derivative of the
ICA at 5 weeks gestation, which transiently supplies
the nasal cavity along the olfactory tract, and its
predominant branch normally persists only as the
recurrent artery of Heubner.6) Typically, the persis-
tent POA originates at the terminal portion of the
ICA, runs along the olfactory tract anteriorly toward
the crista galli, and the distal portion of the POA
makes an acute angle with the distal ACA, which
supplies the normal ACA territory. Fifteen cases of
POA including ours have been reported.2–5,8–11)

Twelve cases occurred unilaterally, and 7 were asso-
ciated with ruptured or non-ruptured aneurysm, and
usually showed agenesis of the ipsilateral recurrent
artery of Heubner.

The neck of the aneurysm is usually located at the
characteristic hair-pin turn of the persistent POA, so
the aneurysms are thought to be caused by congeni-
tal frailness or changes in hemodynamics.9) All 7
patients with aneurysms including the 3 patients
with ruptured aneurysms underwent craniotomy. In
the present case, we considered that the persistent
POA aneurysm associated with an AComA
aneurysm with wide neck would be better treated by
clipping surgery. Coil embolization would be possi-
ble for a persistent POA aneurysm with a narrow
neck and relatively better accessibility to catheteri-
zation.
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