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Ab s t r ac t​
Persistence of fetal vessel in adulthood, joining the carotid and vertebrobasilar systems in fetal period apart from the posterior communicating 
artery, is rare.1 This communication is called carotid-vertebrobasilar anastomosis, which includes trigeminal, otic, hypoglossal, and proatlantal 
arteries. A case of a persistent trigeminal artery (PTA) with carotid–vertebrobasilar junction anomaly is found in a young male is reported. 
Here, PTA arises from cavernous portion of the right inferior cerebellar artery and traveled posteriorly to join basilar artery and terminates and 
corresponds to TA type II of Saltzman’s classification. It is also associated with basilar invagination and cervical cord myelomalacia.
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In t r o d u c t i o n​
Anastomoses between the carotid and the vertebrobasilar 
circulations can occur via persistent primitive trigeminal, otic, 
hypoglossal, and proatlantal arteries. The trigeminal artery (TA) 
is the most commonly reported among these, and it is named as 
TA due to its proximity to the trigeminal ganglion. TAs are usually 
associated with Moyamoya disease, intracranial arteriovenous 
malformations, and intracranial aneurysms. Persistent TA (PTA) 
originates from cavernous portion of inferior cerebellar artery (ICA), 
and its course is defined with its relation to sella turcica, either 
PTA penetrates sella near clivus or it courses lateral to sella turcica 
and then terminates in BA. It has variable termination, i.e., it can 
directly terminate between the anterior ICA (AICA) and the superior 
cerebellar artery (SCA), or directly on the SCA, or less frequently on 
the posterior ICA.

Ca s e De s c r i p t i o n​
A 14-year-old boy was admitted in our hospital on February 2019 
with complaints of progressive restricted neck movements and 
abnormal neck movement since childhood along with progressive 
weakness in all four limbs since 1 month. He also had difficulty in 
walking. He had three to four episodes of headache and dizziness 
in the last 1 month. Magnetic resonance imaging (MRI) of the outer 
brain was normal; however, MRI of the cervical spine was suggestive 
of basilar invagination and myelomalacic changes from C1 to C6 
vertebral levels. On examination, power in bilateral upper limb 
was 3/5 and in lower limb was 4/5 along with decreased sensation 
below C4 dermatome. However, bowel and bladder habits were 
normal. Computed tomography angiography of th brain and neck 
was performed which suggested hypoplastic vertebral arteries 
and proximal basilar artery with abnormal communicating vessel 
between intracavernous portion of right ICA and distal basilar artery 
suggestive of persistent primitive trigeminal artery on right side.

Di s c u s s i o n​
Embryology of cerebral arteries helps in understanding the 
functional significance and anatomy of carotid–vertebro–basilar 
anastomosis. At 4-mm embryo stage, the supply of forebrain is by 
ICA, while hindbrain is supplied by the basilar artery formed by 

longitudinal neural arteries. Carotid arteries supply the longitudinal 
arteries via TA, otic artery, hypoglossal artery, etc.1

At 6-mm stage, the phenomenon of anastomosis between 
distal ICA and corresponding longitudinal neural arteries occur 
which further forms the posterior communicating artery.1 
Subsequently, they regress and obliterate. If there is failure 
of regression and obliteration of presegmental arteries and 
proatlantal artery, anastomosis persists in adult. PTA is the fetal 
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Fig. 1: T2-weighted (T2W) image of brain showing no significant 
abnormality
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artery supplying the brain stem. TA is last to regress during 
development. The incidence is 0.2%; however, if we include 
unreported cases, the incidence is 1%. TA is the most common 
anomaly (85%) of all carotid–basilar anastomoses.2–4 According 
to Salas et al.’s classification, there are two types of TA based on 
relationships with the abducent nerve: a lateral or petrosal and 
medial or sphenoidal. Classification according to angiographic 
studies is based on TA termination. According to Saltzman’s type I, 
TA terminates between SCA and AICA and is usually associated with 
hypoplastic proximal basilar artery.5 Absence or poor opacification 
of posterior communicating arteries is seen. The supply of 

posterior cerebral arteries and SCA is via TA. According to 
Saltzman type II, TA supplies the superior cerebellar arteries 
and terminates between SCA and AICA. The posterior cerebral 
arteries are supplied by posterior communicating arteries.6 TA may 
terminate in cerebellar artery directly, which sometimes is referred 
as Saltzman type III, a rare variant.1 According to this classification, 
TA we studied corresponds to Saltzman type II.

Co n c lu s i o n​
The angiographic finding is that TA is Saltzman’s type II.

Figs 2A to L: Sagittal T1 and T2 images showing narrowing at C1 level causing T2 hyperintensities from C1 to C6 level (myelomalacia)

Figs 3A and B: Sagittal image of CV junction showing basilar invagination, narrowing at spinal canal at C1 level (AP diameter −6.5 mm), increased 
atlanto-axial joint space-5.98 mm
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Figs 4A and B: Axial sections of CTA showing abnormal connection between ICA and basilar artery, i.e. persistent trigeminal artery, PTA (arrow)

Figs 5A to C: Showing abnormal communicating vessel (arrow) between intracavernous portion of right ICA (star) and distal basilar artery (normal 
caliber). B/L vertebral artery and proximal basilar artery–hypoplastic


