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Angiographic Documentation of a Persistent
Otic Artery

Aman B. Patel, Chirag D. Gandhi, and Joshua B. Bederson

Summary: The persistent otic artery is a rare remnant of
early fetal development that, to our knowledge, has been
convincingly documented only once before with angiogra-
phy. Other persistent vessels such as the trigeminal, hypo-
glossal, and proatlantal intersegmental arteries have been
found to be associated with a variety of vascular anomalies.
We believe we present the second case of a persistent otic
artery documented by means of angiography and the first
such case associated with multiple intracranial aneurysms.

The primitive otic artery is one of four transient
carotid-basilar anastomoses and usually the first to
disappear during embryogenesis. The early disap-
pearance of the artery is theorized to account for its
extreme rarity, as compared with the frequency of
other persistent anastomoses (1). Our review of the
literature revealed only one angiographic demonstra-
tion that would seem to confirm its rarity (2). To our
knowledge, the following case represents the second
example of a persistent otic artery.

Case Report
A 70-year-old female patient with a history of hypertension

and an elevated cholesterol level presented with intermittent
episodes of lightheadedness and blurry vision over the past
year. Neurologically, she was intact with no clinical evidence of
a visual deficit. A subsequent workup revealed a large 1.5-cm-
diameter unruptured anterior communicating artery (ACoA)
aneurysm that was depicted on MR images. Because of her age
and comorbidities, the aneurysm was initially managed conser-
vatively. Three months later, sonography of the abdomen re-
vealed a 6-cm abdominal aortic aneurysm (AAA) requiring
surgical intervention. Before the repair of the AAA, it was
determined that the ACoA aneurysm should be treated to
avoid the possibility of rupture during aortic cross-clamping.

An angiogram demonstrated a 2-cm ACoA aneurysm, which
was substantially larger than it was 9 months earlier, as well as
an incidental 5-mm left posterior communicating artery
(PCoA) aneurysm (Fig 1). In addition, a carotid-basilar anas-
tomosis was also seen during angiography. The anastomotic
vessel arose from the carotid artery, within the petrous seg-
ment, and joined the basilar artery just at its midsection (Figs
1–3). This radiographic anatomy fulfilled the criteria for a
persistent otic artery (3). The patient was also found to have a
fetal PCA on the left (Fig 1). Proximal to its anastomosis with

the otic artery, the basilar artery was smaller in caliber than it
was distal to the anastomosis (Fig 2).

The ACoA aneurysm was found to involve both A2 seg-
ments, which made clipping the preferred treatment. The pa-
tient underwent a left frontotemporal craniotomy with a left
orbital osteotomy and clipping of both the large ACoA and left
PCoA aneurysms.

Discussion
Primitive basilar-carotid anastomoses form early

during fetal embryogenesis, at approximately 24 days
(1). By 24–28 days into the development of cranioce-
rebral circulation, the internal carotid arteries are
supplied by the ventral aorta and the third aortic
arches. Posteriorly, the hindbrain circulation begins
to develop from two vascular beds that eventually
fuse in the midline to become the basilar artery. This
plexus is initially supplied from below by cervical
intersegmental arteries and by four transient anasto-
moses between the posterior vascular plexus and the
anterior carotid artery. From cephalic to caudal, these
anastomoses are the trigeminal, otic, hypoglossal, and
proatlantal intersegmental arteries, and, with the ex-
ception of the last, they parallel their respective cra-
nial nerves. Ordinarily, the otic artery disappears at
the 4th week of embryogenesis, followed soon after by
the disappearance of hypoglossal and trigeminal ar-
teries. The proatlantal intersegmental maintains the
posterior circulation until the vertebral arteries are
fully developed between 7 and 8 weeks (3). When
these anastomoses fail to become obliterated, they
become congenital persistent anastomoses. Their in-
dividual incidence rates have been found to be in-
versely related to their order of disappearance. The
persistent trigeminal artery has a reported incidence
of 0.1–0.2% (4), whereas the primitive otic has been
convincingly documented only once before, with an-
giography, as mentioned above (2).

The primitive otic artery arises from the carotid
artery within the carotid canal, it emerges from the
internal acoustic meatus, and it joins the basilar artery
at a caudal point (3). One of the earliest documenta-
tions is a sketch of an autopsy specimen in 1969. In
this report, Kempe and Smith (5) demonstrate an
artery emerging from the internal auditory meatus
and joining the basilar artery and an associated ipsi-
lateral hypoplastic vertebral artery. A few presump-
tive case reports describe a persistent otic artery, but
two were based only on lateral skull images (6, 7) and
a third failed to demonstrate the relationship of the
vessel to the bony landmarks described previously (8).
As mentioned earlier, the only convincing documen-
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FIG 1. Left carotid artery angiograms demonstrate the persistent otic artery (a), the basilar artery (b), the fetal posterior cerebral artery
(PCA) (c), the ACoA aneurysm (d), and the PCoA aneurysm (e).

A, Lateral image.
B, Oblique image.

FIG 2. Left vertebral artery angiograms demonstrate the persistent otic artery (a) and the left internal carotid artery (b). In addition, note
the smaller size of the basilar artery proximal to the otic artery (c).

A, Anteroposterior image.
B, Lateral image.

FIG 3. Three-dimensional rotational an-
giographic reconstructions of the left ca-
rotid artery demonstrate the persistent
otic artery (a), the left petrous internal ca-
rotid artery (b), and the basilar artery (c). In
addition, note the ACoA and PCoA aneu-
rysms (arrows).

A, Anteroposterior image.
B, Lateral image.
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tation of a persistent otic artery was in a 72-year-old
woman with a right frontal cystic lesion, as described
by Reynolds et al (2). This patient was also found to
have a rudimentary right vertebral artery and no left
vertebral artery.

Persistent anastomoses have also been associated
with a variety of anomalies in the normal cerebral
vasculature. Hypoplastic vasculature has been docu-
mented in association with all four persistent anasto-
mosis (2, 9, 10, 11). The presence of arteriovenous
malformations has also been associated with a persis-
tent trigeminal artery and a hypoglossal artery (12,
13). These primitive anastomoses have also been as-
sociated with cerebral aneurysms. The persistent tri-
geminal and hypoglossal arteries have been associ-
ated with aneurysms of their respective branch points
from the internal carotid artery (14, 15). The trigem-
inal, hypoglossal, and proatlantal intersegmental ar-
teries have also been associated with aneurysms dis-
tant from the persistent vessel (10, 16, 17). Because of
the rarity of a congenital otic artery, we believe no
cases of an associated aneurysm have been docu-
mented until this case. Our patient had both a large
ACoA and a left PCoA aneurysm. Additionally, the
angiograms demonstrated a fetal PCA and a nar-
rowed basilar artery proximal to the otic artery. These
anatomic variations are important to recognize dur-
ing angiography for endovascular and surgical plan-
ning.

Conclusion

To our knowledge, this report describes the second
angiographically documented case of a persistent otic
artery, as based on the criteria set forth by Lie (3). We
also believe that this is the first documented case of a
persistent otic artery associated with intracranial an-
eurysms.

References
1. Osbourne A. Diagnostic Cerebral Angiography. 2nd ed. Philadelphia:

Lippincott Williams & Wilkins; 1999:77
2. Reynolds AF, Jorgen S, Turner PT. Persistent otic artery. Surg

Neurol 1980;13:115–117
3. Lie AA. Congenital Anomalies of the Carotid Arteries. Amsterdam:

Excerpta Medica Foundation; 1968;70–75
4. Teal TS. Anomalous branches of the internal carotid arteries.

Radiology 1972;106;567–573
5. Kempe LG, Smith DR. Trigeminal neuralgia, facial spasms, inter-

medius and glossopharyngeal neuralgia with persistent carotid
basilar anastomosis. Neurosurgery 1969;31:445–451

6. Dilenge D, Heon M. The internal carotid artery. In: Newton TH,
Potts DG, eds. Radiology of the Skull and Brain. St Louis: Mosby;
1976;12–42

7. Krayenbuhl, HA, Yasargil MG. Cerebral Angiography. 2nd ed.
Philadelphia: JB Lippincott Co; 1968:160

8. Karasawa J, Kikuchi H, Furuse S, Sakaki T, Yoshida Y, Ohnishi H.
Bilateral persistent basilar anastomoses. Roentgenology 1976;127;
1053–1056

9. Rossittii S, Raininko R. Absence of the common carotid artery in a
patient with a persistent trigeminal artery variant. Clin Radiol
2001;56;79–81

10. Yeh H, Heiss JD, Tew JM. Persistent hypoglossal artery associated
with basilar artery aneurysm. Neurochirurgia 1987;30;158–159

11. Woodcock RJ, Cloft HJ, Dion JE. Bilateral type I proatlantal
arteries with absence of vertebral arteries. AJNR Am J Neuroradiol
2001;22;418–420

12. Oran I, Parildar M, Memis A, Yuten N. Catheter and MR angiog-
raphy of persistent trigeminal artery associated with occipital ar-
teriovenous malformation. Comput Med Imaging Graph 2000;24;
33–35

13. Garza-Mercado R, Cavazos E, Urrutia G. Persistent hypoglossal
artery in combination with multifocal arteriovenous malformations
of the brain: case report. Neurosurgery 1990;26;871–876

14. Masaryk TJ, Perl J, Wallace RC, Magdinec M, Chyatte D. Detach-
able balloon embolization: concomitant use of a second safety
balloon. AJNR Am J Neuroradiol 1999;20;1103–1106

15. Al-Memar A, Thrush D. Unilateral hypoglossal nerve palsy due to
aneurysm of the stump of the persistent hypoglossal artery. J Neu-
rol Neurosurg Psychiatry 1998;64;405

16. Tikkakoshi T, Leinonem S, Siniluoto T, Koivukangas J. Isolated
dissecting aneurysm of the left posterior inferior cerebellar artery:
endovascular treatment with a Guglielmi detachable coil. AJNR
Am J Neuroradiol 1997;18;936–938

17. Nonaka Y, Nakatani K, Tanigawara T, Hattori T, Ohkuma A, Kaku
Y, et al. A case of a persistent primitive proatlantal intersegmental
artery with a ruptured basilar bifurcation aneurysm. No Shinkei
Geka 2001;29;775–779

126 PATEL AJNR: 24, January 2003


