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Abstract

Posterior inferior cerebellar artery (PICA) variations are well recognized; however, their mechanisms

have not been well understood. Primitive lateral basilovertebral anastomosis (PLBA) was described in

1948 by Padget and is one of the embryological transient longitudinal channels in the hindbrain. This

study reports a PICA aneurysm associated with PLBA. A 48-year-old man presented with subarachnoid

hemorrhage. Cerebral angiography showed a 3.6-mm fusiform aneurysm with a bleb of the left PICA

just at the origin of the PICA from the vertebral artery. Furthermore, a direct anterior inferior cere-

bellar artery (AICA)-PICA anastomosis parallel to the basilar artery was revealed. This direct anasto-

mosis between the AICA and PICA is explained by the partial persistence of PLBA. Variations in the

three cerebellar arteries and vertebrobasilar junction can be caused by persistence of PLBA.
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Introduction

The posterior inferior cerebellar artery (PICA) is one of

three long cerebellar arteries that supply the cerebellum.

Embryologically, these three transverse arteries from the

longitudinal channel enlarge to meet the arterial supply

demands of the cerebellum.1) The PICA and anterior infe-

rior cerebellar artery (AICA) are in balance with each

other due to the need of blood supply by the cerebellum.

Usually, in patients without a PICA, the ipsilateral AICA

supplies blood to the posteroinferior part of the cerebel-

lum.

Primitive lateral basilovertebral anastomosis (PLBA) in

humans was described in 1948 by Padget as an embryo-

logical longitudinal channel that links the developing lat-

eral branches of the vertebrobasilar system.2) Gregg et al.

explained the common trunks of origin and aberrant ori-

gins of the three cerebellar arteries by partial persistence

of this anastomosis.3)

Herein, we report a rare an anastomosis between the

AICA and PICA with ruptured PICA aneurysm, which was

explained by the partial persistence of PLBA.

Case Report

A 48-year-old man presented with a sudden conscious

disturbance. His Glasgow Coma Scale score was E1V1M1,

blood pressure was 118/77 mmHg, and pupil size was 4

mm on the right side and 3 mm on the left side. Head

computed tomography revealed thick subarachnoid hemor-

rhage, particularly in the left cerebellomedullary cistern.

Cerebral angiography showed a 3.6-mm fusiform aneurysm

with a bleb of the left PICA right at the origin of the PICA

from the vertebral artery (VA). Furthermore, an AICA-PICA

anastomosis parallel to the basilar artery (BA) was re-

vealed. Three-dimensional (3D) rotational angiography

showed that the AICA has two branches: the AICA-PICA

anastomosis and the hemispheric branch, with the PICA

running along the lateral side of the medulla and bifurcat-

ing into the hemispheric and vermian branches (Fig. 1).

Emergency craniotomy and clipping of the aneurysm

were performed on day 0. The aneurysm was exposed via

left suboccipital craniotomy after harvesting the left occipi-

tal artery in preparation for the occipital artery-PICA by-

pass. The rupture point was at the bleb of the aneurysm,

and no perforators from the proximal segment of the

PICA, the dome and neck of the aneurysm, and the AICA-
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Fig.　1　A, B: Cerebral angiography showing a 3.6-mm fusiform aneurysm with a bleb of the left PICA at the origin of the PICA from 

the vertebral artery (VA). Additionally, an AICA-PICA anastomosis parallel to the basilar artery (BA) is revealed.

C: 3D rotational angiography showing AICA-PICA anastomosis (white arrow).

D: Illustration of Fig. 1C. The AICA has two branches: the AICA-PICA anastomosis and the hemispheric branch and the PICA run-

ning along the lateral side of the medulla and bifurcating into the hemispheric and vermian branches. (Illustrated by (C) SAIKOU,

INC.)

PICA segment were observed in the operative field. Aneu-

rysm trapping was performed using titanium clips, and the

vascular supply to the PICA branches was preserved via

AICA-PICA anastomosis (Fig. 2A). Eventually, the left AICA

supplied the entire inferior cerebellum perfused by both

the AICA and PICA. Postoperative magnetic resonance im-

aging showed no infarction in the brainstem or cerebellum

(Fig. 2B), and the patient’s neurological condition im-

proved greatly, except for bilateral abducens nerve palsy.

He was discharged on day 24 with a modified Rankin scale

score of 1. There was no recurrence of the aneurysm or

worsening of neurological symptoms after 2 years of post-

operative follow-up.

Discussion

This report presents the case of a patient with persis-

tent PLBA and ruptured PICA aneurysm that was success-

fully treated. PLBA is a prominent feature at certain stages

of human hindbrain development. Many studies have re-

ported anatomical variations of the PICA; however, only

few case reports on aneurysms related to PLBA,4,5) which

have discussed PLBA in detail, are available in the litera-

ture.3) This is likely due to PLBA not being well recognized

in the neurosurgical or neurointerventional fields.

Embryologically, the BA is formed from the fusion of

longitudinal neural arteries (LNAs). PLBA is a longitudinal

anastomosis temporarily present on the hindbrain (includ-

ing the pons, medulla, and cerebellum) lateral wall. It con-

nects the developing lateral branches of the LNAs during

development of blood supply to the hindbrain. PLBA and

the LNAs are parallel, and part of PLBA will later form the

proximal segments of the three cerebellar arteries.2) PLBA

is supplied caudally by the posterior branch of the proat-

lantal artery and cranially by the lateral branches of the

LNA (particularly, the primitive trigeminal artery). It exists

from an embryo of 5-6 mm (28 ± 1 days) to 12-14 mm (32

± 1 days) of development of the embryonic cerebral arte-
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Fig.　2　A: Postoperative 3D rotational angiography showing complete obliteration of the aneurysm, with the branches of the

AICA and PICA being preserved.

B: Postoperative diffusion-weighted image showing no infarction in the medulla or left cerebellum.

Fig.　3　A: Normal adult.

B: Patient in our study. Partial persistence of PLBA (red line)

and aneurysm formation at the origin of the PICA. 

LNA: longitudinal neural artery, PLBA: primitive lateral basilo-

vertebral anastomosis.

rial system.2) In 1957, Moffat noted the lateral longitudinal

artery (LLA) in rats, which corresponded to the PLBA ob-

served by Padget in humans.6) The LLA in rats is a primary

vessel that later acquires anastomoses with the LNAs. The

development of PLBA in humans has a close resemblance

to that of the LLA in rats, except that in the human em-

bryo, much of the PLBA disappears and some of its dorsal

branches keep numerous anastomoses with the PICA.7)

Three cerebellar arteries are transverse arteries from the

LNAs, and PLBA enlarges to meet the demands of the

cerebellum and brain stem. In the early stage (12-14 mm

embryo; 35 ± 1 days), only the superior cerebral artery sup-

plies cerebellar rudiment. The AICA and PICA develope

later, and the dominance of either of these arteries is de-

termined by the extent of the cerebellar surface it cap-

tures. The posterior inferior portion of the cerebellar hemi-

spheres is vascularized in the late stage; therefore, the late

development of the PICA could explain the large variability

in its pathway as well as its several deviations.1) The dou-

ble and extradural origins of the PICA are the result of the

transfer, regression, and persistence of various arterial seg-

ments of the embryonic vertebrobasilar system, including

PLBA.8) Macchi et al. reported morphogenesis of the PICA

using 3D reconstruction1) and showed that PLBA is a large

channel that constitutes the main vessel on the lateral as-

pect of the hindbrain. PLBA is an elective candidate for in-

corporation in the stem of the PICA, with an intriguing

chronological correspondence between PICA appearance

and PLBA regression at the end of the 8th week.1) In our

case, the direct connection between the AICA and PICA

was located on the lateral wall of the brainstem, so it is

reasonable to consider that this segment is derived from

the partial persistence of PLBA (Fig. 3).

There are only few reports on aneurysm-related PLBA.

Yagi et al. reported a case of subarachnoid hemorrhage in

which the BA was supplied primarily by persistent PLBA

because of incomplete development of the ipsilateral verte-

brobasilar junction.4) In their case, the aneurysm was

formed at the left VA-AICA contralateral to the BA-PLBA

anastomosis joint, which was also attributable to excessive

hemodynamic stress via PLBA. Furthermore, Joshi et al. re-

ported a case of BA duplication with an aneurysm, accom-

panied by persistence of PLBA at the origin of the PICA.5)
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BA duplication needs to be distinguished from BA fenes-

tration. The role of PLBA in the formation of vertebrobasi-

lar duplications has been previously reported.3,9) In verte-

brobasilar duplication, the lateral limb is made of a persis-

tent segment of PLBA, whereas the medial limb corre-

sponds to the normal junction.3)

This PICA fusiform aneurysm developed at the short

PICA between the VA and the site of AICA-PICA anasto-

mosis. The fenestration or duplication is extremely vulner-

able to aneurysm formations.10) Muscular gaps were docu-

mented in the tunica media of the medial walls at the two

ends of the fenestration.11) The junction of PICA and AICA-

PICA anastomosis (PLBA) in our case may have some

structural defects. PLBA is a normal variant and has no

pathological vulnerability on its own; however, the partial

persistence of the PLBA (AICA-PICA anastomosis) compli-

cates the blood flow at the junction to the PICA. We

speculate that these muscular gaps and complicated

hemodynamic stress due to PLBA acted as factors in the

aneurysmal formation in this case.

Most clinicians do not recognize the relationship be-

tween various PICA variations and the persistence of

PLBA. Therefore, the exact frequency of aneurysm occur-

rence associated with PLBA is unclear, and it is uncertain

whether these aneurysms are easily formed and prone to

rupture. As mentioned above, anastomosis and duplication

between the AICA and PICA can be explained as partial

persistence of PLBA. With the findings of our study, we as-

sume that many more cases associated with PLBA are pre-

sent than is recognized.
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