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ANATOMIC VARIATIONS

Persistent trigeminal artery variant terminating in the posterior 
inferior cerebellar artery: a case report

Ga Young Lee1 · Young Jin Heo1 · Hyun Seok Jung1 · Hye Jung Choo1 · 
Young Jun Cho1 · Hae Woong Jeong1 · Jin Wook Baek1   

Received: 13 June 2017 / Accepted: 30 September 2017 / Published online: 7 October 2017 
© Springer-Verlag France SAS 2017

Case report

A 51-year-old woman with no underlying medical illness 
presented to a hospital with a headache following a car 
accident. Computed tomography imaging of the brain dem-
onstrated no specific abnormal findings such as intracra-
nial hemorrhage or skull fracture. Further evaluation was 
performed using magnetic resonance angiography (MRA), 
which revealed multiple saccular aneurysms at the origin 
of the right posterior communicating artery (PCOM), para-
clinoid (ophthalmic) segment of the left internal carotid 
artery (ICA), and the left middle cerebral artery (MCA) 
trifurcation. An aberrant vessel, which originated from the 
proximal cavernous segment of the left ICA and ran poste-
riorly without joining the basilar artery, was also detected 
(Fig. 1).

The patient was subsequently transferred to our institu-
tion, whereby digital subtraction angiography (DSA) was 
performed. DSA demonstrated the same findings as those 
on MRA. The aberrant vessel supplied the left posterior 
inferior cerebellar hemisphere in the PICA. Therefore, we 
concluded that this vessel was a variation of the PTA that 
showed direct termination into the ipsilateral PICA, with 
no communication with the basilar artery (Saltzman type 
IIIc; Fig. 2). The rest of the PICA territory was supplied by 
the PICA arising from the V4 segment of the left vertebral 
artery (VA) (Fig. 2c). The patient was discharged following 
conservative treatment, with plans for surgical treatment of 
her aneurysms.

Abstract  Persistent trigeminal artery (PTA) is a rare 
cerebrovascular variation of remnant fetal carotid-verte-
brobasilar anastomoses. The PTA variant terminates in the 
cerebellar artery with no direct connection to the basilar 
artery. We present a rare case of a PTA variant that termi-
nated directly into the ipsilateral posterior inferior cerebel-
lar artery.
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Introduction

Persistent trigeminal artery (PTA) is the most common type 
of carotid-vertebrobasilar anastomosis, with an incidence of 
approximately 0.2% [1, 2]. PTA variants are rare, and occur 
when the PTA terminates in the cerebellar artery with no 
direct connection to the basilar artery [1, 3–5]. Herein, we 
report an extremely rare case of PTA variant that terminated 
directly into the ipsilateral posterior inferior cerebellar artery 
(PICA).

 *	 Jin Wook Baek 
	 baekjuk@hanmail.net

1	 Department of Diagnostic Radiology, Inje University Busan 
Paik Hospital, 75, Bokji‑ro, Busanjin‑gu, Busan 47392, 
South Korea

http://orcid.org/0000-0003-4632-4951
http://crossmark.crossref.org/dialog/?doi=10.1007/s00276-017-1933-9&domain=pdf


238	 Surg Radiol Anat (2018) 40:237–240

1 3

Discussion

According to Padget, there are five fetal carotid-basilar anas-
tomoses at 5 weeks of gestational age: the trigeminal artery, 
otic artery, hypoglossal artery, and proatlantal arteries (type 
I and type II) from the craniocaudal direction [1, 6]. These 
anastomoses usually regress during the development of the 
PCOM and vertebrobasilar artery by fusion of two longitu-
dinal neural arteries [1, 6]. Failure of this regression mech-
anism results in the persistence of carotid-vertebrobasilar 
anastomosis after birth. The PTA is the most common type 
of carotid-vertebrobasilar anastomosis, with an incidence of 
approximately 0.2% [1, 2].

The angiographic appearance of PTA was classified into 
three types by Saltzman [7]. Saltzman type I PTA termi-
nates at the basilar artery between the level of the superior 
cerebellar artery (SCA) and anterior inferior cerebellar 
artery (AICA). This PTA supplies PCAs and SCAs, and 
conversely, the proximal basilar artery and PCOM become 

hypoplastic. Saltzman type II PTA joins the basilar artery 
above the origin of the SCAs. In this type, the PCOM is 
patent and supplies the ipsilateral PCA. Type I combined 
with type II is known as Saltzman type III PTA. Varia-
tions of the PTA with no direct connection to the basilar 
artery have also been included into Saltzman type III [8]. 
Ali et al. [3] divided Saltzman type III PTAs into three 
subtypes: those terminating directly into the SCA (type 
IIIa), AICA (type IIIb), or PICA (type IIIc). The incidence 
of PTA variants (type III) has been reported to be approxi-
mately 0.18% [5, 9]. Type IIIb is the most common, while 
types IIIa and IIIc are extremely rare. The PTA variant we 
report in this case is consistent with type IIIc. Interest-
ingly, this case showed another ipsilateral PICA originat-
ing from the V4 segment of the left VA that supply vermis 
of the cerebellum. The cerebellar hemisphere is very often 
supplied by one or two ipsilateral PICAs on the same side. 
The PTA only supplies the cerebellar hemisphere, while 
the vermis of the cerebellum can be supplied by another 
ipsilateral PICA emerging from the vertebral artery (V4) 
as in our case or by a contralateral PICA. The perforators 
for the brainstem originate from the second PICA arising 
from V4, not from the VA or from the PTA [10].

PTAs and its variants are usually found incidentally 
and rarely cause neurological symptoms, including ocu-
lomotor nerve palsy and trigeminal neuralgia [9, 11, 12]. 
Various vascular anomalies are also associated with PTA, 
including aneurysms of the circle of Willis, arteriovenous 
malformation, carotid-cavernous fistula, agenesis of the 
carotid and vertebral arteries, and Moyamoya disease [3, 
4]. In this case, we identified multiple aneurysms located 
at the origins of the right PCOM and left paraclinoid (oph-
thalmic) segment of left ICA, as well as the left MCA 
trifurcation.

In conclusion, we report a case of PTA variant that ter-
minated directly into the PICA, combined with multiple 
cerebrovascular aneurysms. Although PTAs and its vari-
ants are rare, neuroradiologists and neurosurgeons should 
be aware of this variation during endovascular intervention 
and surgery to avoid ischemia of the brainstem and cerebel-
lum via vascular injury and emboli passing through a PTA 
or its variants.

Fig. 1   MRA 3D reconstruction images show an aberrant vessel, 
which arises from the proximal cavernous segment of left ICA and 
runs posteriorly without joining the basilar artery
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