
Int J Anat Res 2020, 8(3.3):7712-7714.    ISSN 2321-4287 7712

Case Report

TALE OF A MISSING TUNNEL-UNILATERAL AGENESIS OF CAROTID
CANAL: A RARE CASE REPORT
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Agenesis of the internal carotid artery  is a rare congenital anomaly, occurring in less than 0.01% of the population.
The patients with ICA agenesis are asymptomatic, sometimes discovered incidentally, or diagnosed by finding a
collateral circulation .The most common type of collateral flow is through the Circle of Willis. The only method
to the diagnosis of aplasia or agenesis of the ICA is based on angiographic findings and the presence of an
absent or hypoplastic bony carotid canal by temporal bone CT. Carotid agenesis must be considered as a
differential diagnosis while diagnosing many other clinical cases.
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artery to its contralateral counterpart [2].
Agenesis and aplasia of the internal carotid
artery  are rare congenital anomalies, occurring
in less than 0.01% of the population [1]. The
term absence incorporates agenesis, aplasia,
and hypoplasia of the ICA. Intracranial
circulation in the involved internal carotid
artery territory is maintained by collateral
circulation from the contralateral internal carotid
artery through the anterior communicating
artery and from the vertebrobasilar system
through the posterior communicating artery.
Thus in this context, the most common type of
collateral flow is through the circle of Willis. Less
commonly, collateral flow is provided via
persistent embryonic vessels or from
transcranial collaterals originating from the
external carotid artery (ECA) system. 
Alternatively, persistent foetal communications
through the sella turcica may provide a source
of blood supply from one supraclinoid carotid

CASE REPORT
During routine osteology classes in the depart-
ment of anatomy, VIMSAR, Burla, it was found
that one out of the 103 skull bones showed
unilateral complete agenesis of carotid canal.

Fig. 1: Showing absence of left side carotid canal and a
normal right side carotid canal in the petrous temporal
bone.
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On observation all other bony structures on the
skull base was normal (fig 1 & fig 2). Examina-
tion of rest of the 102 skulls present in the
department did not show similar type of
finding.

Fig. 2: Showing absence of left side carotid canal with a
normal skull base.

DISCUSSION

Most of the cases of absent ICA may remain
asymptomatic and go unrecognized. Though
asymptomatic, yet they may present with
common symptoms like headaches, blurred
vision, hearing loss, epilepsy and in the most
severe cases, intracranial haemorrhage due to
a ruptured aneurysm which may present later in
life with symptoms related to cerebrovascular
insufficiency [10]. Agenesis of ICA associated
with congenital Horner’s syndrome is also
reported [11]. Horner’s syndrome results from
interruption of the sympathetic nerve to the eye,
upper lid and facial glands, occurs due to
carotid agenesis, because the ocular sympa-
thetic nerve runs along the ICA. Patients with
absent Internal carotid artery may also present
with neurological deficits. A case of right
internal carotid agenesis in a young female with
recent onset amnestic syndrome is also reported
in literature [12]. Uchino A et al have described
a case with trigeminal neuralgia (caused by a
tortuous enlarged basilar artery) in whom MRA
revealed unilateral absence of ICA [13]. The only
diagnosis of aplasia or agenesis of the ICA is
based on angiographic findings and the
presence of an absent or hypoplastic bony
carotid canal by temporal bone CT [14,15]. Heth
et al reported a case in which the hypoplastic
nature of the ICA was not revealed until it was
exposed at carotid endarterectomy [16].
Failure to recognize the inter-cavernous
collaterals can have grave complications dur-
ing trans-sphenoidal hypophyseal surgeries [17].

The development of the primordial ICAs occurs
from the terminal segment of the dorsal aorta
and the third aortic arch arteries by the fourth
week. The skull base does not begin to form until
fifth to sixth week of foetal life. The carotid
canal develops afterwards and is dependent on
the primordial ICA. Therefore, if the embryonic
primordium of the ICA fails to develop or
involutes early in embryonic life, consequential
it is not present during the skull base forma-
tion, subsequently leading to underdevelopment
or no development of the carotid canal [3].
Tode in 1787, first reported a case of ICA
agenesis on a post-mortem examination [4] and
Verbiest in 1954 gave the first description of ICA
agenesis using cerebral angiography [5]. In 1980,
Handa et al first reported the absence of the
bony carotid canal [6].Most of the patients with
ICA agenesis are asymptomatic under normal
condition, however some are discovered inciden-
tally, or the diagnosis is suggested by the
finding of collateral circulation  [7,8]. The
collaterals thus developed increases the risk of
aneurysm formation and subarachnoid
haemorrhage, following a higher risk for
ischemic stroke [9].

CONCLUSION
This case is reported because of its rare
occurrence in the population so that proper
awareness can be spread while treating a case
of simple migraine or performing a major
surgery like trans-sphenoidal hypophysectomy
.It is usually discovered incidentally during
investigation of head and neck done for some
other reason. Therefore we need to consider
carotid agenesis in the differential diagnosis of
other cases, after all, much more lies hidden if
it’s unknown.

Conflicts of Interests: None

REFERENCES
[1].   Lie T. Congenital anomalies of the carotid arteries.

New York: Excerpta Medica Foundation, 1968.

Jeneeta Baa. TALE OF A MISSING TUNNEL-UNILATERAL AGENESIS OF CAROTID CANAL: A RARE CASE REPORT.



Int J Anat Res 2020, 8(3.3):7712-7714.    ISSN 2321-4287 7714

Jeneeta Baa. TALE OF A MISSING TUNNEL-UNILATERAL AGENESIS OF CAROTID CANAL: A RARE CASE REPORT.

[2].   Afifi AK, Godersky JC, Menezes A, Smoker WR, Bell
WE, Jacoby CG. Cerebral hemiatrophy, hypoplasia
of internal carotid artery, and intracranial aneu-
rysm: a rare association occurring in an infant. Arch
Neurol 1987;44:232-235 https://doi.org/10.1001/
archneur.1987.00520140090024 PMid:3813939

[3].   Ryan FH, Kline LB, Gomez C. Congenital Horner’s
syndrome resulting from agenesis of the internal
carotid artery. Ophthalmology 2000;107:185-188.

          https://doi.org/10.1016/S0161-6420(99)00006-8
[4].   Midkiff RB, Boykin MW, McFarland DR,Bauman JA.

Agenesis of the internal carotid artery with inter-
cavernous anastomosis. AJNR Am J Neuroradiol
1995;16:1356-1359.

[5].    Given CA 2nd, Huang-Hellinger F, Baker MD, Chepuri
NB, Morris PP. Congenital absence of the internal
carotid artery: case reports and review of the col-
lateral circulation. AJNR Am J Neuroradiol
2001;22:1953-1959

[6].    Handa J, Matsuda I, Nakasu S, Nakano Y. Agenesis of
an internal carotid artery: angiographic, tomo-
graphic, computed tomographic correlation. Case
report. Neuroradiology 1980; 19: 207-11.
https://doi.org/10.1007/BF00376709

          PMid:7383342
[7].    Dinç H, Alioglu Z, Erdöl H, Ahmetoglu A. Agenesis of

the internal carotid artery associated with aortic
arch anomaly in a patient with congenital Horner’s
syndrome. AJNR Am J Neuroradiol 2002;23:929-931.

[8].  Quint DJ, Silbergleit R, Young WC. Absence of the
carotid canals at skull base CT. Radiology
1992;182:477-481.

          https://doi.org/10.1148/radiology.182.2.1732967
          PMid:1732967
[9].    Farhat W, Ahdab R, Hosseini H. Congenital agenesis

of internal carotid artery with ipsilateral Horner
presenting as focal neurological symptoms. Vasc
Health Risk Manag 2011;26:37-40.

          https://doi.org/10.2147/VHRM.S16642
          PMid:21339912 PMCid:PMC3037088
[10]. Lee J-H, Oh CW, Lee SH, Han DH: Aplasia of the inter-

nal carotid artery. Acta Neurochir 145: 117-125,
2003. https://doi.org/10.1007/s00701-002-1046-y

          PMid:12601459

[11]. Ibrahim M, Branson HM,Buncic JR, Shroff MM.A case
of Horner syndrome with intermittent mydriasis in
a patient with hypoplasia of the internal carotid
artery. AJNR Am J Neuroradiol 2006;27:1318-1320.

[12].  Naseer A. Choh, Suhil A. Choh and Majid Jehangir.
Right Internal Carotid Artery Agenesis . Indian J
Pediatr 2008; 75 (12) : 1269-1271

          https://doi.org/10.1007/s12098-008-0246-8
          PMid:19190881
[13].  Uchino A, Sawada A, Hirakawa N, Totoki T, Kudo S.

Congenital absence of the internal carotid artery
diagnosed during investigation of trigeminal neu-
ralgia. Eur Radiol 2002; 12 : 2339-2342.

         https://doi.org/10.1007/s00330-001-1262-5
         PMid:12195492
[14]. Florio F, Balzano S, Nardella M, Strizzi V, Cammisa

M, Bozzini V, Catapano G, D’Angelo V. Congenital
absence of the internal carotid artery. Cardiovas-
cular and Interventional Radiology 1999; 22:74-78.

         https://doi.org/10.1007/s002709900334
         PMid:9929551
[15]. Tasar M, Yetiser S, Tasar A, Ugurel S, Gonul E, Saglam

M. Congenital absence or hypoplasia of the carotid
artery: Radioclinical issues. Am J Otolaryngol 2004;
25: 339-49.

          https://doi.org/10.1016/j.amjoto.2004.04.008
          PMid:15334399
[16]. Heth JA, Loftus CM, Piper JG, Yuh W. Hypoplastic

internal carotid artery mimicking a classic
angiographic “string sign.”.

[17]. Kishore PR, Kaufman AB, Melichar FA. Intrasellar
carotid anastomosis simulating pituitary
microadenoma. Radiology 1979; 132:381-383.

          https://doi.org/10.1148/132.2.381
           PMid:461796

How to cite this article:
Jeneeta Baa. TALE OF A MISSING TUNNEL-UNILATERAL AGENESIS
OF CAROTID CANAL: A RARE CASE REPORT. Int J Anat Res
2020;8(3.3):7712-7714. DOI: 10.16965/ijar.2020.198


