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Abstract

Persistent trigeminal artery disease is one of the most common types of persistent carotid-vertebrobasilar
anastomoses. Usually, it is unilateral, and it can be discovered with a magnetic resonance angiography
(MRA), computed tomography angiography (angioCT), or classic angiography exam. It can be associated
with non-specific symptoms, such as headaches, or more specific ones, such as III or VI nerve palsy or
trigeminal neuralgia, but most of the time it goes undetected, being an incidental finding and not causing
any symptoms. On MRA and angioCT, it has the characteristic “tau” sign. We present the case of a young
woman who, incidentally, discovered this malformation after undergoing an MRA. She had been
experiencing a persistent headache without a known cause, which did not improve despite medication.
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Introduction

When the embryo is about six weeks old, the trigeminal artery forms, connecting the cavernous portion of
the developing internal carotid arteries (ICAs) with the paired longitudinal neural arteries (PLNAs) [1]. It
then involutes when the posterior communicating artery is done developing, later in the fetal period [2]. The
reasons for the persistence of the trigeminal artery (PTA) are unknown, as it is the most common persistent
embryonic carotid-basilary anastomosis [3]. It is named the trigeminal artery because of its proximity to the
trigeminal ganglion. Classic angiography, computer tomography angiography with contrast substance
(angioCT), or magnetic resonance angiography (MRA) can diagnose this malformation, with most diagnoses
occurring incidentally during MRA scans. The prevalence varies from 0.061% to 1% using MRA, angioCT, or
classic angiography [4-5].

Richard Quinn first reported a PTA during an autopsy in 1844, and Sutton first observed it in a living patient
during an angiography in 1950 [6]. The specific sign that can be seen on an MRA or angioCT scan is the “tau”
or trident sign, which is best seen on a sagittal view [7].

A 2010 study by O’uchi et al. reports that there is a frequent coexistence of PTA and other cerebrovascular
anomalies, which may suggest that errors in early arterial development may cause this malformation [4].

Clinical symptoms associated with its presence include trigeminal neuralgia resulting from vascular
compression, ocular pain, and pulsatile exophthalmia caused by a trigeminal cavernous fistula, or nerve
palsy resulting from an aneurysm at the level of the affected nerve, typically the III, IV, V, or VI cranial
nerves.

Classification

The different variations of the PTA can be cataloged using the Saltzman classification or the Salas
classification. Saltzman divides the PTA into three major types (I, II, and III), while type III is subdivided
into types Il a, b, or ¢ [2-3].

Type I PTA enters the basilar artery (BA) between the superior cerebellar artery (SCA) and anterior inferior
cerebellar artery (AICA); in this case, the PTA supplies the BA, SCAs, and posterior cerebral arteries (PCAs),
while the posterior communicating arteries (PComAs), vertebral arteries (VAs), and proximal BA can be
absent of hypoplastic; this could be confused with stenosis [2-3]. Type I can lead to posterior circulation
symptoms if there is a reduction of blood flow in the anterior circulation [8].
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Type II PTA is very similar to type I, except for the fact that the proximal BA and PComAs are well formed
and contribute to the distal posterior circulation. There is also a combination between types I and II in which
one PCA and both SCA and BA are supplied by the PTA, and one PCA is supplied by the PComA [2-3]. A study
by Geibparsert et al. from 2008 included 17 patients with cavernous fistulas, and all of them had a type II
PTA [9].

Type III PTA terminates as SCA (type IIIa), AICA (type IIIb), or posterior inferior cerebellar artery (PICA).
Type IlIb is the common of the type III [2-3].

An easier way to remember the clinical implications of each specific type is to know to what territory each
type of PTA goes and the specific symptoms of each territory. Type I supplies the posterior circulation,
having hypoplastic BA, VA, and PComAs. Type II supplies the superior cerebellar arteries, while PCSs are
supplied by PComAs, resulting in milder symptoms in cases of occlusion than type I. Type III does not
interfere with the posterior circulation, terminating as one of the cerebellar arteries [2-3,10].

In one study of 4.650 patients that underwent brain MRA, the prevalence of each type using the Saltzman
classification was as follows: type I, 24%; type II, 16%; and type III, 60% [11].

Another classification used is the Salas classification, which categorizes the PTA into lateral and medial
types regarding its relationship with the abducens nerve (cranial nerve VI). If the origin of the PTA is the
posterolateral aspect of the posterior bend of the ICA (C4 segment), crossing underneath the abducens nerve
and continuing between the abducens and trigeminal nerves, this is the lateral type. If the PTA takes a
medial course, it arises from the posteromedial aspect of the posterior bend of the ICA, piercing the clival
dura at the dorsum sallae [12]. This could be a cause of VI nerve palsy due to its proximity to the nerve [6].

Case Presentation

The patient, a 20-year-old woman with no comorbidities, presented at a private medical center in Targu
Mures for a brain MRI, accusing persistent headaches that do not ameliorate when using medication. A 3D
time of flight (TOF) sequence was also done, discovering a PTA that originated in the posteromedial aspect
of the ICA C4 segment, crossing over the dura, having an extradural trajectory lateral to the hypophysis, and
inserting between the SCA and AICA. The proximal segment of the BA is hypoplastic, while the PComAs are
aplastic. There was no aneurysm associated with the PTA.

Using the Saltzman classification, we classified the PTA as type I and the Salas classification as a medial
type. Figures -3 (3D reconstruction of the 3D TOF sequence) and Figures 4-5 (axial view of the 3D TOF
sequence) present the imagistic findings of the PTA in this patient. In Figure 4, we can see the "Tau sign,”
which is a characteristic finding in a PTA case [7].
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FIGURE 1: Sagital view of the 3D reconstruction of the 3D TOF
sequence

PTA: persistent trigeminal artery, BA: basilar artery
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FIGURE 2: Top down view of the 3D reconstruction of the 3D TOF
sequence

PTA: persistent trigeminal artery, ACI.S: left internal carotid artery, BA: basilar artery
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FIGURE 3: Front view of the 3D reconstruction of the 3D TOF sequence

PTA: persistent trigeminal artery, ACI.S: left internal carotid artery, BA: basilar artery
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FIGURE 4: Axial view from the 3D TOF sequence

PTA: persistent trigeminal artery, ACI: internal carotid artery, BA: basilar artery
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FIGURE 5: Axial view from the 3D TOF sequence

PTA: persistent trigeminal artery, BA: basilar artery

The patient did not want to continue the course of the investigations, so a classic angiography was not
performed. While there was no brain aneurysm seen, there is a chance of the patient developing one in the
future. The follow-up plan includes requesting further investigations in case the symptoms persist or new
symptoms appear. Regular monitoring of the malformation to document if an aneurysm developed at this
level is indicated in this case. As it is a Saltzman type I and the VA and BA are hypoplastic, complications of
the anterior brain circulating system, such as artery dissection, atherosclerotic plaques, or a stroke, can
cause, besides anterior circulation symptoms such as dysarthria, limb weakness, cognitive impairment, and
posterior circulation symptoms such as ataxia, nystagmus, and vertigo.

Discussion

Most of the trigeminal artery persistence cases are discovered incidentally, and most often, patients do not
experience any symptoms [6]. If the PTA is symptomatic, it can cause symptoms like III, IV, or VI nerve palsy
[6,13], trigeminal neuralgia, vertigo, ataxia, stroke, or migraines due to its course through the cavernous
sinus and prepontine cistern, intersecting with the respective nerves [6,13-14]. A study by de Bondt et al. in
2006 found a 2.2% frequency of PTA in patients suffering from trigeminal neuralgia [15].

Paradoxically, a PTA can also lead to a posterior territory stroke with an embolic development that
originates in the anterior territory, supplying arteries such as the ICA [15].

Supplying the posterior circulation can be a protective factor in the case of a stenosis of the supplying
arteries of this territory. A case report describes a dissection of the vertebral artery and the protective
collateral flow from the PTA, which caused the symptoms to be milder than usual [16]. Another case where
this mechanism is useful is in the case of subclavian steal phenomena, when an occluded artery or a severe
stenotic artery is perfused via a donor artery, reducing the blood flow to the respective territory [17]. In the
case of a subclavian steal phenomenon, the posterior cerebral circulation is the donor, and having a
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connection with the anterior one reduces the hypoperfusion of this territory [6,18].

Another "advantage” of this malformation can be observed in patients who have stenosis in the carotid
system; the reversal flow from the posterior brain circulation to the anterior one can keep hypoperfusion
symptoms from appearing [8]. While this theory seems to be a protective factor for patients, there are very
few studies that demonstrate this effect. Another advantage of this malformation is that it can be used as a
pathway for endovascular intervention in the posterior territory, especially if the vertebrobasilar system is
hypoplastic and cannot be used to deliver a stent [19].

If the PTA exists as the sole supply of the posterior circulation, in the case of a hypoplastic VA, reverse flow
to the anterior circulation cannot occur, and a stenosis on the carotid system can lead to symptoms of
vertebrobasilar insufficiency (VBI), the most common symptom being dizziness, but it can present with
symptoms such as vertigo, ataxia, and double vision or loss of vision [20]. These clinical features can make a
clinical diagnosis more difficult to make, requiring imagistic investigations to exclude other causes of the
symptoms.

Another associated clinical condition consists of aneurysms. Davis et al. first reported it in 1956 [21]. In
1999, Cloft et al. reported a prevalence of 3% of brain aneurysms in a series of 34 patients, similar to the
prevalence of brain aneurysms in the general population [22]. Other studies suggest a higher incidence of
aneurysms in patients with PTA, approximately 13.8 to 27.8% [11]. Another study, conducted by O’uchi and
O’uchi in 2010, assessing 16,415 MRAs, reported an incidence of 3.9% of cerebral aneurysms in the 103
patients with PTAs [4].

Symptoms of a PTA aneurysm (PTAA) can include cranial nerve palsy, usually III, IV, V, or VI, depending on
the site of the aneurysm [6,22].

In the case of a ruptured PTA aneurysm, patients usually present with symptoms such as headache and
posterior cranial fossa symptoms; sometimes cranial neuropathy and facial pain can be observed in the case
of a large or giant cavernous PTAA [3,22].

Treatment of an aneurysm of this type can be by endovascular means, such as coiling or stent-assisted
coiling, or by surgical means, such as microsurgical clipping. The surgical approach is considered more
difficult because of its deep positioning and close proximity to the cranial nerves [19,23].

Another associated disease related to PTA is a trigeminal cavernous fistula, which represents a direct
communication between the PTA and the cavernous sinus [6]. This presents with ocular symptoms such as
ophthalmoplegia and pulsatile exophthalmos [6]. Another complication of this fistula is having high
pressure in the cerebral venous system, which can lead to intracranial hemorrhages [3,6]. Other studies
suggest that there are also other vascular anomalies related to PTA, such as arterial-venous malformations
and MoyaMoya disease; in the case of MoyaMoya disease, there is an observed incidence ten times higher
than in a normal population [24].

In the case of a transcellular PTA, documenting it before an endoscopic surgery for pituitary adenoma is very
important to avoid sectioning it during surgery, which can cause a massive bleed. According to the Salas
classification, this is usually associated with a medial type, but lateral types need to be taken into account in
preoperative planning [25-26]. Medial-type PTA was also reported to cause hyperprolactinemia due to the
stalk effect [27].

In our case, the patient only had a persistent headache, while no other aneurysms were present. These
symptoms are very unspecific for PTA, but having a hypoplastic posterior circulation can lead to posterior
circulation hypoperfusion symptoms such as dizziness, ataxia, or vision problems [6,8,20], in the case of
carotid atherosclerotic plaques or other conditions that restrict the anterior brain circulation blood flow [8].
Furthermore, reverse flow is not very likely to happen because of the anatomy of the posterior brain
circulation in this patient. The patient should consider having a healthier diet and reducing the risk factors
for atherosclerosis because of this malformation [8,28]. Another take-home point for this patient is the need
for regular checks on the state of the malformation, assessing the appearance of an aneurysm before it
causes symptoms or rupture.

Conclusions

The persistence of the trigeminal artery is the most common embryonic vascular persistence of carotid
vertebrobasilar anastomoses. The diagnosis is usually incidental, following an angioCT or an MRA, in
patients with no symptoms or non-specific symptoms such as headaches, as it is in our case. Usually, the
PTA is associated with other aneurysms of the brain arteries, and even if they are not present at the time of
the examination, they can appear over time. Imagistic investigations of the brain arteries are important in
patients with persistent headaches as they can discover malformations such as PTA, which can prevent other
more serious complications such as aneurysms, cavernous fistulas, or nerve palsy.
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While most of the PTA symptoms are non-specific, they should be considered a differentiated diagnostic
because of the broad range of symptoms. AngioCT and MRA are non-invasive and easily accessible
investigations that can diagnose this malformation.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Andrei Manea, Adina Stoian, Ioana Halmaciu, Iuliu Gabriel Cocuz, Sergiu Stefan
Laszlo

Acquisition, analysis, or interpretation of data: Andrei Manea, Adina Stoian, loana Halmaciu, Iuliu
Gabriel Cocuz, Sergiu Stefan Laszlo

Drafting of the manuscript: Andrei Manea, Adina Stoian, Ioana Halmaciu, Iuliu Gabriel Cocuz, Sergiu
Stefan Laszlo

Critical review of the manuscript for important intellectual content: Andrei Manea, Adina Stoian,
Toana Halmaciu, Iuliu Gabriel Cocuz, Sergiu Stefan Laszlo

Supervision: Ioana Halmaciu

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Padget DH: The development of the cranial arteries in the human embryo . Contrib Embryol Carnegie Inst.
1948, 32:205-261.
2. Azab W, Delashaw ], Mohammed M: Persistent primitive trigeminal artery: a review . Turk Neurosurg. 2012,
22:399-406. 10.5137/1019-5149.JTN.4427-11.1
3. Meckel S, Spittau B, McAuliffe W: The persistent trigeminal artery: development, imaging anatomy,
variants, and associated vascular pathologies. Neuroradiology. 2013, 55:5-16. 10.1007/s00234-011-0995-3
4. OQ'uchiE, O'uchi T: Persistent primitive trigeminal arteries (PTA) and its variant (PTAV): analysis of 103
cases detected in 16,415 cases of MRA over 3 years. Neuroradiology. 2010, 52:1111-9. 10.1007/s00234-010-
0669-6
5. Ferreira A, Coelho PS, Cruz VT: Persistent trigeminal artery in a patient with posterior circulation stroke
treated with rt-PA: case report. BMC Neurol. 2019, 19:257. 10.1186/s12883-019-1492-2
6. Tyagi G, Sadashiva N, Konar S, Aravinda HR, Saini J, Shukla D, Devi BI: Persistent trigeminal artery:
neuroanatomic and clinical relevance. World Neurosurg. 2020, 134:e214-23. 10.1016/j.wneu.2019.10.025
7.  Goyal M: The tau sign. Radiology. 2001, 220:618-9. 10.1148/radiol.2202991498
8. Lewis VL, Cail WS: Persistent trigeminal artery with internal carotid artery occlusion . Neurosurgery. 1983,
13:314-5. 10.1227/00006123-198309000-00018
9. Geibprasert S, Jiarakongmun P, Krings T, Pongpech S: Trigeminal fistula treated by combined transvenous
and transarterial embolisation. Acta Neurochir (Wien). 2008, 150:583-8. 10.1007/s00701-008-1496-3
10. WangY, YuJ: Clinical importance of the persistent primitive trigeminal artery in vascular lesions and its
role in endovascular treatment. Front Neurol. 2022, 13:928608. 10.3389/fneur.2022.928608
11.  Chen YC, Li MH, Chen SW, Hu DJ, Qiao RH: Incidental findings of persistent primitive trigeminal artery on
3-dimensional time-of-flight magnetic resonance angiography at 3.0 T: an analysis of 25 cases. |
Neuroimaging. 2011, 21:152-8. 10.1111/j.1552-6569.2010.00472.x
12.  Salas E, Ziyal IM, Sekhar LN, Wright DC: Persistent trigeminal artery: an anatomic study . Neurosurgery.
1998, 43:557-61; discussion 561-2. 10.1097/00006123-199809000-00082
13.  Bosco D, Consoli D, Lanza PL, Plastino M, Nicoletti F, Ceccotti C: Complete oculomotor palsy caused by
persistent trigeminal artery. Neurol Sci. 2010, 31:657-9. 10.1007/s10072-010-0342-1
14.  Engelhardt ], El Hage G, Bojanowski MW: Persistent trigeminal artery as collateral circulation in ischemic
stroke. World Neurosurg. 2021, 148:67-9. 10.1016/j.wneu.2021.01.034
15. de Bondt BJ, Stokroos R, Casselman J: Persistent trigeminal artery associated with trigeminal neuralgia:
hypothesis of neurovascular compression. Neuroradiology. 2007, 49:23-6. 10.1007/s00234-006-0150-8
16. Nunes M, Ullah A, Rios ], Garg A: Persistent trigeminal artery playing a protective role in a case of vertebral
artery dissection and stenosis. Cureus. 2019, 11:e5327. 10.7759/cureus.5327
17. Bajko Z, Motataianu A, Stoian A, et al.: Prevalence and clinical characteristics of subclavian steal

2024 Manea et al. Cureus 16(5): e61060. DOI 10.7759/cureus.61060 9 0of 10


https://archive.org/details/carnegie-pub-575-embryology-v-32-no-212-development-cranial-arteries?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5137/1019-5149.JTN.4427-11.1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5137/1019-5149.JTN.4427-11.1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-011-0995-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-011-0995-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-010-0669-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-010-0669-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-019-1492-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-019-1492-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2019.10.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2019.10.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2202991498?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2202991498?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1227/00006123-198309000-00018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1227/00006123-198309000-00018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00701-008-1496-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00701-008-1496-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fneur.2022.928608?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fneur.2022.928608?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1552-6569.2010.00472.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1552-6569.2010.00472.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00006123-199809000-00082?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00006123-199809000-00082?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10072-010-0342-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10072-010-0342-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2021.01.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2021.01.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-006-0150-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00234-006-0150-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.5327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.5327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10225237?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

phenomenon/syndrome in patients with acute ischemic stroke. J Clin Med. 2021, 10: 10.3390/jcm 10225237
Koch S, Romano JG, Forteza A: Subclavian steal and a persistent trigeminal artery. ] Neuroimaging. 2002,
12:190-2.10.1111/j.1552-6569.2002.tb00120.x

Alcald-Cerra G, Tubbs RS, Nino-Hernandez LM: Anatomical features and clinical relevance of a persistent
trigeminal artery. Surg Neurol Int. 2012, 3:111. 10.4103/2152-7806.101798

Battista RA, Kwartler JA, Martinez DM: Persistent trigeminal artery as a cause of dizziness . Ear Nose Throat
J. 1997, 76:43-5. 10.1177/014556139707600112

Davis RA, Wetzel N, Davis L: An analysis of the results of treatment of intracranial vascular lesions by
carotid artery ligation. Ann Surg. 1956, 143:641-8; discussion, 648-50. 10.1097/00000658-195605000-00010
Cloft HJ, Razack N, Kallmes DF: Prevalence of cerebral aneurysms in patients with persistent primitive
trigeminal artery. ] Neurosurg. 1999, 90:865-7. 10.3171/jns.1999.90.5.0865

Sakai S, Hatano T, Ando M, et al.: Treatment of aneurysms in persistent primitive trigeminal arteries with
stent-assisted coil embolization. ] Neuroendovasc Ther. 2021, 15:150-6. 10.5797/jnet.cr.2020-0049

Uchino A, Saito N, Takahashi M, Kurita H, Ishihara S: Cerebral arterial variations associated with Moyamoya
disease diagnosed by Mr angiography. Neuroradiol J. 2014, 27:697-701. 10.15274/NR]J-2014-10093

Warnke JP, Tschabitscher M, Thalwitzer ], Galzio R: Endoscopic anatomy for transnasal transsphenoidal
pituitary surgery in the presence of a persistent trigeminal artery. Cent Eur Neurosurg. 2009, 70:207-10.
10.1055/5-0028-1093354

Lee KS, Kelly DL Jr: Intrasellar persistent trigeminal artery associated with a pituitary adenoma. Case report .
] Neurosurg. 1989, 70:271-3. 10.3171/jns.1989.70.2.0271

Harman M, Kyymaz N, Ayakta H, Kayan M: Compressive effect of large persistent trigeminal artery upon
pituitary gland: importance of MRI and MRA. Eur | Radiol Extra. 2004, 51:65-67. 10.1016/j.ejrex.2004.05.001
Johansson A, Acosta S: Diet and lifestyle as risk factors for carotid artery disease: a prospective cohort study .
Cerebrovasc Dis. 2020, 49:563-9. 10.1159/000510907

2024 Manea et al. Cureus 16(5): e61060. DOI 10.7759/cureus.61060

10 of 10


https://dx.doi.org/10.3390/jcm10225237?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1552-6569.2002.tb00120.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1552-6569.2002.tb00120.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2152-7806.101798?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2152-7806.101798?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/014556139707600112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/014556139707600112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000658-195605000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000658-195605000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/jns.1999.90.5.0865?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/jns.1999.90.5.0865?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5797/jnet.cr.2020-0049?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5797/jnet.cr.2020-0049?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15274/NRJ-2014-10093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15274/NRJ-2014-10093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1093354?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1093354?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/jns.1989.70.2.0271?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/jns.1989.70.2.0271?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejrex.2004.05.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejrex.2004.05.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000510907?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000510907?utm_medium=email&utm_source=transaction

	Incidental Finding of Persistent Trigeminal Artery in a Young Woman: A Case Report
	Abstract
	Introduction
	Classification

	Case Presentation
	FIGURE 1: Sagital view of the 3D reconstruction of the 3D TOF sequence
	FIGURE 2: Top down view of the 3D reconstruction of the 3D TOF sequence
	FIGURE 3: Front view of the 3D reconstruction of the 3D TOF sequence
	FIGURE 4: Axial view from the 3D TOF sequence
	FIGURE 5: Axial view from the 3D TOF sequence

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


