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Abstract

Introduction

 The persistent primitive trigeminal artery (PPTA) is 
commonly an incidental finding upon imaging studies. 
Its incidence is around 0.1 to 1.0%. It is the most common 
among the carotid-basilar anastomoses that persist into 
adulthood. 25% of these cases are associated with other 
cerebrovascular lesions.1 Stroke in the setting of PPTA has 
rarely been reported. 

 In this report, we present a case of a PPTA serving as 
a route for emboli from a carotid artery dissection to be 
lodged in the posterior cerebral circulation. This record serves 
to emphasize that the consideration of the many cerebral 
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variants may elucidate the physician when a gap between 
patient’s manifestation and imaging studies exist. 

Case Presentation

 This is a case of a 39-year old male construction 
worker who had no known co-morbidity. He came in with 
multiple physical injuries secondary to industrial accident. 
An approximately 200-kilogram sack of cement fell from a 
height of about 15 feet, hitting his head and rested on his 
nape and upper back. Patient landed on his chest, with his 
head rotated to the right. He was pinned down for about 
five minutes before co-workers could lift the sack off of the 
patient. He sustained linear lacerations on his chest and 
arms, a hematoma on his right maxillary area. There was an 
onset of crushing back pain, with noted loss of vision on both 
eyes. He was noted to be lethargic, but with no hemiplegia, 
hemiparesis, dyspnea. He had coordinated movements on  
all his extremities but was noted to be with an unsteady gait 
upon ambulation.
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Introduction: Persistent carotid-basilar anastomoses are 
potentially clinically relevant anomalies of the intracranial 
vasculature. The trigeminal artery is the largest and persists 
for the longest embryonic period among the anastomoses. 
The increasing use of arteriographic procedures has 
augmented its incidence to 0.1-1%. This is a case of a 39-year-
old male who presented with acute occipital lobe infarct 
after sustaining a traumatic right carotid dissection.

Case Presentation: A 39-year-old male was brought in to 
the emergency room after a 200-kilogram sack fell on his 
upper back. He landed on his chest with his head rotated 
to the right and sustained multiple lacerations on his face 
and chest. There were noted acute bilateral loss of vision, 
lethargy and unsteady gait. Computed tomography (CT) 
scan of the brain showed neither infarct nor hemorrhage. 
However, magnetic resonance imaging (MRI) of the brain 
revealed an acute occipital lobe infarct. The patient was 
started on antiplatelet. Further workup revealed a totally 
occluded right common carotid artery upon carotid duplex. 
His vision improved to be able to perceive light and hand 

movement. Further workup was done as an outpatient. A 
week after hospital discharge, patient’s vision improved to 
left bilateral hemianopsia. His gait has improved and was 
able to walk with balance. A cerebral angiogram later 
revealed a large bilateral persistent primitive trigeminal 
artery (PPTA). The right PPTA provided collateral flow to the 
right cerebral hemisphere. This primitive collateral vessel is 
believed to have served as a route for emboli to be thrown 
to the posterior circulation in the occipital lobe.

Conclusion: The consideration of a persistent primitive 
carotid-basilar anastomoses may elucidate the physician 
when a gap between patient’s manifestation and imaging 
studies exist. The presence of persistent carotid-basilar 
anastomoses may herald other vascular anomalies, it may 
offer as alternative endovascular access, or may serve as 
access for emboli passage.

Keywords: primitive trigeminal artery, stroke, emboli, carotid 
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 CT scan of the brain revealed malacic changes with 
porencephalic cyst formation on the left temporal lobe, with 
no unusual enhancement. Chest CT showed no evidence 
of fracture, aneurysm nor dissection. Cervical CT revealed 
fractures in the spinous processes of C5, C6, and C7, and 
laminae of C5.

 Ophthalmologic assessment revealed light perception 
on his right eye and none on his left eye. Initial impression 
was traumatic optic-neuropathy of both eyes, but co-existing 
cortical blindness cannot be ruled out with his decreased 
level of consciousness. Thus, an MRI of the brain with contrast 
was done which revealed an acute infarct predominantly 
involving the occipital lobe cortex (Figure 1). Occlusion of the 
right common carotid artery (Figure 2) was also suspected. 
A carotid duplex revealed an occluded right common 
carotid artery with reversed external carotid artery flow as 
a compensatory response, a low flow velocity at the right 
internal carotid artery, with a forward bilateral vertebral 
artery flow.

 A transcranial duplex scan failed to visualize the right 
posterior cerebral artery (PCA) flow; with normal flow 
velocities in the bilateral middle cerebral artery, left posterior 
cerebral artery, bilateral vertebral artery, and proximal 
basilar artery. Cerebral catheter angiography was offered 
but the patient opted to do the procedure as an outpatient. 
Thus, initial impression was cerebrovascular infarct probably 
secondary to traumatic vertebral artery dissection. Patient 
was started on aspirin and atorvastatin. Patient’s vision 

gradually improved. His right eye eventually developed 
light perception and his left eye was able to detect light 
and hand movement. He was discharged ambulatory but 
with a wide stance and with the said visual deficit. 

 A week after hospital discharge, patient’s vision 
improved to left homonymous hemianopsia. His gait has 
improved and was able to walk with balance. Cerebral 
catheter angiography revealed complete occlusion of 
the right common carotid artery (CCA) (Figure 3) with 
collateral flow to the right cerebral hemisphere via a primitive 
trigeminal artery (Figure 4). Left vertebral artery injection also 
showed the same primitive collateral vessel.

 The angiographic presentation of flame-like cut-off 
of the right subclavian artery was indicative of an artery 
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Figure 1. Brain MRI with contrast - Acute infarct predominantly involving the occipital lobe cortex (red circle) with more patchy involvement of the right thalamic region, right side of the splenium 
of the corpus callosum and right medial inferior cerebellum (red arrow)

Figure 2. Brain MRI with contrast – (right) a normal arterial circulation shows high intensity 
signal on intracranial vessels; (left) In the patient, right CCA (red outline) showed intermediate 
signal intensity compared to the left CCA, which may signify an occlusion. CCA – common 
carotid artery
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dissection. Hence, it is believed that the traumatic common 
carotid artery dissection (CCAD) threw embolic showers to 
the posterior circulation via a large right PPTA causing the 
right occipital and right thalamic infarcts which caused the 
patient’s partial vision loss.

Discussion

 Persistent carotid-basilar anastomoses are rare but 
potentially clinically relevant anomalies of the cervical 
and intracranial vasculature.2 Among the carotid-basilar 
anastomoses, the trigeminal artery is the largest and 
persists for the longest embryonic period. The increasing 
use of arteriographic procedures has led to the increased 
detection and incidence of PPTA to 0.1-1%.3

 The artery usually involutes after the development of the 
posterior communicating artery. As to the exact cause of 
persistence of this primitive vessel into adulthood, it remains 
not completely clear. Its presence is mostly an incidental 
finding upon imaging studies for other reasons but may be 
associated pathological changes such as aneurysm and 
atherosclerosis. It can also be associated with many other 

vascular anomalies and disorders including arteriovenous 
malformations, carotid-cavernous fistulae, Moyamoya 
disease and trigeminal neuralgia. 

 Case reports of PPTA were those associated with 
trigeminal neuralgia, monocular blindness,1 vascular tinnitus,4 
and numerous literature of it being a coincidental finding.5 
Stroke in the setting of PPTA has rarely been reported. There 
have been reports of brainstem infarcts in patient with a PPTA 
probably due to poor vascular supply to the posterior fossa.6,7 
The latter hypothesis is supported by a study documenting 
a hypoplastic posterior or absent posterior communicating 
artery in patient found out to have PPTA.5 Reports of strokes 
caused by this anastomotic variant were those presumed to 
be embolic along with the distribution of this anastomosis.8

 In a case report and review of literature on CCAD, trauma 
is the second most common etiology after spontaneous 
CCAD. The most common presenting neurologic symptoms 
were hemiparesis, decreased consciousness, headache, 
aphasia, and monocular field deficit. In the said case report, 
MRI of the brain revealed infarction in the left anterior, left 
middle, and left PCA. The left PCA was involved due to its 
fetal origin (i.e. carotid artery).9

 We present a case of a trauma patient with acute 
infarct involving the right posterior cerebral circulation 
initially thought to be from a dissecting vertebral artery. 
However, a duplex scan showing a normal bilateral vertebral 
artery flow but with a occluded common carotid artery led 
to think otherwise. A cerebral angiogram showed a large 

Figure 3. Cerebral Angiogram – (right) Normally, a contrast injected into the right subclavian 
artery opacifies the CCA; (left) In our patient, a flame-shaped cut-off of the right CCA (red 
arrow) approximately three cm from the origin is seen, a hallmark of dissection. CCA – common 
carotid artery; SA – subclavian artery

Figure 4. Cerebral Angiogram - (right) In a normal individual, a right vertebral artery contrast 
injection shows the vessels originating from the basilar artery; (left) In the patient’s case, a 
primitive trigeminal artery (outlined yellow) is seen reconstituting the right anterior cerebral 
hemisphere vasculature. BA – basilar artery; CCA – common carotid artery 

Figure 5. Carotid-basilar anastomoses between the anterior and posterior circulations.



Primitive Trigeminal Artery: A Route for EmboliTan, FC

33     Volume 58 Number 1 Jan - Mar., 2020 

bilateral PPTA. This primitive collateral vessel is believed 
to have served as a route for emboli to be displaced to 
the posterior circulation. More than a disadvantage, the 
presence of such variant was to his benefit as it has served 
as a passage for collateral flow to the rest of the cerebral 
hemisphere. The presence of a large PPTA perfusing the right 
cerebral hemisphere vasculature explained the patient’s 
lack of clinical manifestation of anterior circulation deficit 
(i.e. dysarthria, aphasia, hemiparesis, and sensory changes).

 In the many reviews and reports of PPTA, the common 
emphasis was its importance in making therapeutic decision 
and pursuing endovascular or surgical intervention for 
a specific condition, such as doing an endovascular 
revascularization via a PPTA [10].  This case report highlights 
the importance of the knowledge of the normal variants 
of the cerebral circulation when interpreting neurologic 
manifestation and brain imaging studies. This is most 
essential when imaging studies cannot completely explain 
the signs and symptoms present in the patient. As in our 
patient, he presented with vision and gait changes with an 
acute infarct in the posterior cerebral territory on imaging. 
However, of great confusion were the otherwise normal 
neurologic findings despite a completely occluded right 
common carotid artery. With the increasing arteriographic 
procedures, anatomical variants such as PPTA have been 
brought to light and are now more frequently diagnosed.

Conclusion

 The persistent primitive trigeminal artery is a rare 
occurrence. Its presence may herald other vascular 
anomalies, it may offer as alternative endovascular access, 
or may serve as access for emboli passage. For all these 
reasons and more, the consideration of its anatomical and 
clinical aspect is of great value
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