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The persistent trigeminal artery (PTA) is a rare remnant of the embryonic intrac-
ranial circulatory system that forms a carotid-vertebrobasilar anastomosis. In 
most cases PTA does not have clear clinical implications. However, some authors 
report the association of PTA occurrence with vertigo, dizziness and nerve palsy, 
resulting in diplopia, strabismus or trigeminal neuralgia in patients. In rare cases 
it may also be related to posterior cerebral circulation strokes. This work reports 
the case of a female patient who presented with migraine-like headache and an 
ischaemic lesion in the left temporal lobe in association with PTA. (Folia Morphol 
2015; 74, 1: 133–136)
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INTRODUCTION
Arterial foetal anastomoses exist between the 

carotid artery and vertebrobasilar system during the 
early stages of embryogenesis. These anastomoses 
are made by the trigeminal, otic, hypoglossal and 
proatlantal intersegmental arteries [1, 3]. Before the 
vertebral and posterior communicating arteries de-
velop, the trigeminal artery temporarily supplies the 
hindbrain at about 28–35 days of gestation. The 
trigeminal artery becomes unnecessary after the ver-
tebrobasilar system forms and involutes together with 
the three remaining vessels [12]. These anastomoses 
occasionally persist in postnatal life, resulting in one 
of many possible malformations of the circle of Willis 
and the persistent trigeminal artery (PTA) is the largest 
and the most frequent among them [9, 16]. 

In patients undergoing vascular examinations, 
PTA and its variants are reported with a frequency 

of 0.1–1%, depending on the imaging modality used  
[3, 17]. In early angiographic studies, the frequency of  
PTA in examined groups was approximately 0.2% [25]; 
however, in newer reports this number is significantly 
higher. A study published by Allen et al. [2] in 2005 
showed that out of 481 routine cerebral angiograms, 
PTA was detected in 5 (1%) patients. In magnetic re-
sonance (MR) angiography examinations, PTA with its 
variants is detected in about 0.5%. Uchino et al. [24] 
reported that out of 3626 MR angiographic exami-
nations, 12 (0.34%) cases of PTA and 6 (0.17%) cases 
of PTA variants were found. Another large study exa-
mining 16,415 MR angiographies revealed that the 
incidence of both PTA and its variants was 0.68% [18]. 

The PTA usually arises from the cavernous seg-
ment of the presellar internal carotid artery, courses 
posteriorly in proximity to the Gasserian ganglion and 
joins the distal third of the basilar artery. This usually 
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occurs between the origins of the superior cerebellar 
arteries and anterior inferior cerebellar arteries; how- 
ever, there are different types of this vessel. 

Saltzman [21] proposed the angiographic clas-
sification of PTA according to the configuration of 
the ipsilateral posterior cerebral artery. The type I is 
characterised by the lack of the posterior communi-
cating artery, which in normal conditions supplies the 
vertebrobasilar system distal to the anastomosis. In 
Saltzman type II, the ipsilateral posterior communica-
ting artery origins from the internal carotid artery with 
aplasia of the P1 segment. In both Saltzman types, the 
part of the basilar artery distal to the PTA is usually 
hypoplastic [9]. Saltzman type III (IIIa, IIIb, IIIc) corre-
sponds to a PTA variant when the anastomosis joins 
a cerebellar artery directly. Salas et al. [20] provided 
another classification system of PTA. The authors di-
vided PTA into two types based on their relationships 
to the lateral and medial abducent nerve. Both types 
occur with nearly equal frequency [9]. In the lateral 
type, also known as the petrosal variation, the artery 
courses posterolaterally and runs together with the 
sensory roots of the trigeminal nerve. In the medial 
type, also known as the sphenoidal variation, the 
artery has an intrasellar or transhypophyseal course 
near the pituitary gland, penetrating the dorsum sella. 
Both classification systems are used today. 

In the majority of cases, PTA does not have clinical 
implications; however, some publications reveal the 
coincidence of PTA with vertigo, ataxia and other neu-
rological symptoms [4, 10]. Its relation to migraine-like 
headaches is not well documented; however, in recent 
years, a few publications concerning anomalies of in-
tracranial arteries or vascular malformations as a cause 
of migraine symptoms appeared [7, 8, 19]. In rare cases 
PTA can contribute to cerebral stroke, which may be 
induced with thrombotic changes or steal syndrome 
[1]. The presence of PTA may also be associated with  
a higher likelihood of concomitant vascular patholo-
gies, such as: arteriovenous malformations, carotid 
cavernous fistulas, moyamoya disease or abnormalities 
of the aortic arch and its branches [3, 9, 17].

This report presents a case of persistent trige-
minal artery in a female patient as a possible cause 
of migraine-like headache and ischaemic lesion in 
temporal lobe. 

Case RePORT
A 41-year-old female was admitted to the Neu-

rology Department at our hospital because of re-

current headaches. The attacks have begun many 
years ago, occurring 3–5 times per month and 
persisted for 2–3 days. The headaches were mostly 
left-sided with symptoms occasionally presenting 
on the opposite side. Almost each episode was 
accompanied with photophobia, phonophobia, 
nausea, and vomiting. Additionally, there were 
associated facial paresthesias ipsilateral to the he-
adache. The episodes were triggered and worsened 
by physical exertion. Neurological examination was 
normal and the patient denied additional symp-
toms. To exclude cerebral pathologies the decision 
to perform computed tomography angiography 
(CTA) was made. 

The examination was performed on a 64-row 
CT scanner (LightSpeed VCT GE Healthcare). Raw 
data was reconstructed and assessed using Advan-
tage Window 4.6 dedicated console. During native 
scanning, the region of the skull base was scanned 
with collimation of 2.5 mm (140 kV, 335 mA) and 
remaining structures of the brain were scanned with  
collimation of 5 mm (120 kV, 320 mA). CTA examination  
of the brain was performed with 80 mL of intravenously  
administered non-ionic contrast (370 mgJ/mL), infused  
at a rate of 4 mL/s. Delay time was determined with  
Smart Prep technique and scanning parameters included  
collimation of 0.625 mm, 120 kV, and 330 mA, tube  
rotation time 0.5 s.

Native scanning revealed an ischaemic lesion in the 
peri-insular region of the left temporal lobe (Fig. 1).  
In CTA series a left-sided persistent trigeminal ar-
tery was found (Fig. 2). The vessel originated from 
the C4 section of the internal carotid artery where 
its diameter was 3.4 mm. It took a posterolateral 
course, encircling the dorsum sella. Distal to this, it 
coursed towards the petrous part of the temporal 
bone, where it penetrated into its apex. It continued 
medially merging eventually with the upper part 
of the basal artery just below superior cerebellar 
arteries. The diameter at the distal end of the PTA 
was 2.1 mm and its total length was 27 mm. The 
caudal portion of basal artery was hypoplastic. 
Morphology and course of the PTA is an example of 
a Saltzman type I and according to the Salas clas-
sification it corresponded to the lateral variation.

Additionally, the right A1 segment was hypopla-
stic while the right posterior communicating artery 
and anterior communicating artery were well deve-
loped. The left posterior communicating artery was 
not visible in CTA examination.



135

S. Uhlig et al., Persistent trigeminal artery

Based on CTA examination and clinical symptoms, 
migraine-like headache due to PTA was diagnosed 
and the decision to treat conservatively was made. 
Currently, the patient is treated with iprazochrome 
(2.5 mg) 3 times per day. During treatment the he-
adaches appear only 1–2 times per month and are 
less intense.

DIsCUssION
In the majority of cases, PTA is an incidental fin-

ding on brain imaging, however, it was also previously 
described as a rare cause of various neurological 

symptoms such as 6th or oculomotor nerve palsies [4],  
vertigo, dizziness [10], ataxia and stroke [13]. The  
significance of PTA in occlusive cerebrovascular 
disease, especially brainstem transient ischaemic  
attack or infarcts and occipital infarcts is discussed. 
The pathogenesis of vertebrobasilar insufficiency in 
patients with PTA may be attributed to embolism 
from an atherosclerotic internal carotid artery via 
PTA. There may also be rare cases of PTA thrombosis 
leading to decreased blood flow in the basilar artery 
[11, 22]. Carotid artery insufficiency secondary to 
stenosis, dissection or transitional haemodynamic 

Figure 1. A. Axial scan presenting ischaemic lesion in left temporal lobe indicated with arrow; B. Area in the neighbourhood of ischaemic 
lesion (bordered with red dashed line) is enlarged and vascular territories are marked with colours: orange — medial cerebral artery (MCA), 
cyan — anterior cerebral artery (ACA), yellow — posterior cerebral artery (PCA), green — medial lenticulostriate arteries (M LSA) (ACA 
branches), navy blue — lateral lenticulostriate arteries (L LSA) (MCA branches), red — anterior choroidal arteries (AChA).

Figure 2. A. Computed tomography angiography with visible persistent trigeminal artery indicated with arrow; B. Circle of Willis in volume 
rendering with bone extraction option; VA — vertebral arteries (left and right); BA — basal artery; LICA — left internal carotid artery; PCAs — 
posterior cerebral arteries; ACAs — anterior cerebral arteries; MCA — middle cerebral arteries (left and right). Trigeminal artery indicated 
with yellow arrow. 
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changes can lead to a vascular steal phenomenon 
from the basilar artery to the carotid system through 
a persistent trigeminal artery [1, 3]. In the presented 
case, morphology of the ischaemic lesion suggested 
it was caused by chronic haemodynamic insufficiency. 
However, its localisation was not typical, occurring 
in the region corresponding to the border zone be-
tween the area vascularised by peripheral branches of 
the middle cerebral artery and lateral lenticulostriate  
arteries (Fig. 1) [15]. Therefore, it could suggest the 
existence of steal syndrome with reverse direction of 
blood flow, from carotid artery to vertebrobasilar sy-
stem, being a possible cause of watershed ischaemia. 
With the exception of facial paraesthesia occurring 
during episodes of headache, the patient had no 
other clinical symptoms related to the detected lesion. 

PTA can often lead to recurrent neuralgic-type 
head pain. The proximity of Gasser’s ganglion and the 
trigeminal nerve may lead to neurovascular conflict 
resulting in trigeminal neuralgia [6]. Based on pub-
lished data, PTA is observed approximately 4 times 
more often in patients with trigeminal neuralgia [1].

There is, however, little evidence linking the presence 
of PTA and migraine-like headache. According to The  
International Classification of Headache Disorders  
2nd Edition, migraine-like headaches can be provoked 
by other disorders, but cases of such episodes related to 
carotid-vertebrobasilar anastomoses are not numerous 
[23]. In a pictorial essay describing the embryological 
aspects of such anastomoses, Luh et al. [14] cites 2 cases 
in which the patients underwent MR imaging examina-
tion for headache. In the first case, PTA was found, while 
in the second case, a persistent hypoglossal artery was 
detected. In 2011, Clerici et al. [5] described the case of 
a 56-year-old male with an episode of acute headache 
related to a persistent hypoglossal artery, which was  
a likely cause of temporal haemodynamic vulnerability of 
the posterior circulation. The mechanism of headaches in 
the patient we describe could be similar; however, there 
were no apparent symptoms related to insufficiency of 
the posterior circulation such as vertigo or vision distur-
bances. This supports the theory of a steal phenomenon 
from the carotid artery to the vertebrobasilar system.

CONClUsIONs
In conclusion, PTA, among many other anomalies 

of intracranial vessels, should be considered as a po-
tential cause of migraine-like headaches. It can also be 
the cause of temporal haemodynamic vulnerabilities 
leading to chronic ischaemic lesions.


