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Case Report

Segmental Aplasia of Bilateral Internal Carotid Arteries Accompanied 
by Intracranial Aneurysms: A Case Report
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our medical center for headache at 44 years of age. Cere-
bral angiography incidentally revealed occlusion of bilateral 
ICAs, developed bilateral posterior communicating arteries, 
and collateral flow to the carotid territory supplied by each 
posterior communicating artery (Fig. 1). The circulation 
pathway associated with the absence of the ICA was Type 
C based on Lie’s classification.11) Digital subtraction angi-
ography (DSA) at 46 years of age showed saccular aneu-
rysms of about 4 mm at the basilar artery and left superior 
cerebellar artery (SCA) region and on the right posterior 
communicating artery (PCoA) (Fig. 2). Since both intracra-
nial aneurysms were small and unruptured, the aneurysms 
were managed conservatively. Ten years ago, coil emboliza-
tion was planned for the intracranial aneurysms, but the 
treatment was cancelled at the request of the patient and 
family because of the increased risk due to the associated 
bilateral carotid abnormalities. At 66 years of age, DSA 
was repeated for the purpose of evaluating the ICAs and 
intracranial aneurysms. DSA showed that the size of the 
basilar-left SCA aneurysm and the right PCoA aneurysm 
had not changed (Fig. 2). The bilateral ICAs were occluded 
at each inferolateral trunk (ILT) as terminal branches, the 
origins of the bilateral ophthalmic arteries were also 
occluded, and the distal portion of the ophthalmic artery 
was supplied by the deep recurrent ophthalmic artery of the 
ILT and several branches from the external carotid artery 
(Fig. 3). Based on segmental identity,12,13) these findings 
indicated that the bilateral ICAs might be hypoplastic from 
segment 1 to segment 5, with aplasia of segment 6, 
including the first portion of the ophthalmic artery. Com-
puted tomography (CT) and time-of-flight (TOF) were 
readily fused using a 3D-imaging workstation (Synapse 
Vincent, Fujifilm Medical, Tokyo, Japan). CT and TOF 
fused images showed the bilateral hypoplastic ICAs in each 
hypoplastic carotid canal, the origin of the ILT, and absence 
of segment 6 of the ICA bilaterally (Fig. 4). The aneurysms 
have been followed conservatively for over 20 years.

Discussion
Aplasia/hypoplasia of the ICA is a rare abnormality and 

associated with a high rate of intracranial aneurysms; 
however, there have been no case reports of long-term 
follow-up of unruptured intracranial aneurysms associated 
with this carotid abnormality. To the best of our knowledge, 
this is the first case of long-term follow-up of unruptured 
intracranial aneurysms associated with aplasia/hypoplasia 

A 68-year-old woman presented with segmental aplasia 
of bilateral internal carotid arteries accompanied by 
unruptured intracranial aneurysms. The abnormality 
was discovered incidentally at the age of 44 years. Cere-
bral angiography showed occlusion of bilateral internal 
carotid arteries, and the carotid territory was supplied 
by each posterior communicating artery with small 
intracranial aneurysms. Endovascular treatment for the 
intracranial aneurysms was planned. However, the 
patient did not want to undergo the endovascular proce-
dure because of the increased risk due to the associated 
bilateral carotid abnormalities. Cerebral angiography 
was performed again at the age of 66 years, and the size 
of the aneurysms had not changed. Based on their seg-
mental identity, aplasia of segment 6 of the internal 
carotid artery (ICA) including the first portion of the 
ophthalmic artery was observed bilaterally.
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Introduction
Aplasia/hypoplasia of the internal carotid artery (ICA) is 

rare, with an estimated prevalence of 0.01%.1,2) This abnor-
mality is associated with a high occurrence of intracranial 
aneurysms, ranging from 25% to 43%,3–6) compared to 2% to 
4% in normal individuals. This abnormality may be harm-
less, but associated conditions such as intracranial aneurysms 
should alert clinicians to the possibility of deterioration to a 
life-threatening condition, such as subarachnoid hemor-
rhage.1,7,8) Endovascular treatment or surgical clipping is per-
formed for treatment,8–10) but the natural history and the 
average annual risks of rupture associated with unruptured 
intracranial aneurysms in this abnormality are unknown.  
A case of segmental aplasia of the bilateral ICAs with small 
saccular aneurysms, which was managed conservatively for 
over 20 years, is presented. 

Case Presentation
The patient was a 68-year-old woman with a history of 

diabetes mellitus and uterine myoma. She was referred to 
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Fig. 1  Conventional angiogram at 44 years of age. Lateral view of 
the bilateral carotid angiogram showing occlusion of the bilateral 
internal carotid arteries (A, B). Angiograms of the left vertebral artery 
showing bilateral posterior communicating arteries, with collateral 
flow to the carotid territories (C, D). 

Fig. 2  Digital subtraction angiography of the right vertebral artery at 
46 years of age showing small unruptured cerebral aneurysms in the 
basilar-left superior cerebellar artery and right posterior communicat-
ing artery (A). Digital subtraction angiography of the right vertebral 
artery at 66 years of age shows that the size of the basilar-left superior 
cerebellar artery aneurysm and the right posterior communicating 
artery aneurysm have not changed (B).

of the ICAs. Knowledge of the clinical course of this case 
is valuable for many neurosurgeons and neuroradiologists.

Lie described six pathways of collateral circulation in 
association with absence of the ICA. Type A cases involve 
the unilateral absence of the ICA and the supply of blood to 
the ipsilateral anterior cerebral artery (ACA) through the 
anterior communicating artery (ACoA) and to the middle 

cerebral artery (MCA) through a hypertrophied PCoA. Type B 
cases involve the ipsilateral ACA and MCA, with the supply 
of blood through the ACoA. Type C cases show bilateral 
agenesis of the ICA, with the supply to the anterior circula-
tion through carotid-vertebrobasilar anastomoses; a review of 
the literature found that this is generally accomplished 
through hypertrophy of the PCoA,9,14) and the present case is 
thought to correspond to type C. Type D cases show unilat-
eral agenesis of the cervical portions of the ICA with an 
intercavernous communication to the ipsilateral carotid 
siphon from the contralateral cavernous ICA. In type E, 
small ACAs are supplied by bilateral hypoplastic ICAs, 
while the MCAs are supplied by enlarged PCoAs. Type F 
cases show collateral flow to the distal ICA via transcranial 
anastomoses from the internal maxillary branches of the 
external carotid artery system, the so-called rete mirabile.

Aplasia/hypoplasia of the ICA is associated with a high 
rate of intracranial aneurysms, ranging from 25% to 43%,3–6) 
compared to 2% to 4% in normal individuals. The annual 
rate of rupture for unruptured intracranial aneurysms has 
been estimated by previous studies,15–18) whereas the annual 
rate of rupture of unruptured intracranial aneurysms associ-
ated with aplasia/hypoplasia of the ICAs has been unknown 
because of the inadequate number of cases and the short 
follow-up duration in the literature. However, intracranial 
aneurysms associated with aplasia/hypoplasia of the ICAs 

Fig. 3  Lateral view of the right carotid angiogram showing the deep 
recurrent ophthalmic artery (arrowheads) of the inferolateral trunk 
(arrow) (A) and choroid blush (white arrow) supplied mainly by the 
deep recurrent ophthalmic artery (arrowheads) (B). Lateral view of the 
left carotid angiogram showing the deep recurrent ophthalmic artery 
(arrowheads) and recurrent artery of the foramen rotundum (asterisks) 
(C, D), and choroid blush (white arrow) (D).
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may have a high tendency to bleed because of the increased 
blood flow in the parent arterial system,1,7,8) and this condi-
tion may be life-threatening. Clipping or coil embolization 
for the prevention of this cerebral aneurysm rupture may be 
appropriate, even if the aneurysms have not ruptured or are 
asymptomatic.8–10)

  The patient and family might hesitate when faced with an 
endovascular procedure because of the increased risk, as in 
the present case. The reasons for the increased risk are that 
serious neurologic sequelae are more likely to develop 
because of the anatomical characteristics of the bilateral 
aplasia/hypoplasia of the ICAs if thromboembolic complica-
tions or cerebrovascular dissection were to occur as an 
adverse event. When we follow-up the aneurysms out of 
necessity, meticulous image follow-up of the aneurysms is 
desirable because of the risk of rupture of the aneurysms by 
hemodynamic stress. If the size of the aneurysms has 
changed, treatment to prevent rupture of the aneurysms 
should be strongly considered.

Conclusion
A case of long-term follow-up of unruptured intracranial 

aneurysms associated with segmental aplasia of bilateral 
ICAs was described.

Conflicts of Interest Disclosure
The authors declare that there are no conflicts of interest.

References
  1)	 Lee JH, Oh CW, Lee SH, Han DH: Aplasia of the internal carotid 

artery. Acta Neurochir (Wien) 145: 117–125; discussion 125, 2003
  2)	 Smith RR, Kees CJ, Hogg ID: Agenesis of the internal carotid artery 

with an unusual primitive collateral. Case report. J Neurosurg 37: 
460–462, 1972

  3)	 Afifi AK, Godersky JC, Menezes A, Smoker WR, Bell WE,  
Jacoby CG: Cerebral hemiatrophy, hypoplasia of internal carotid 
artery, and intracranial aneurysm. A rare association occurring in an 
infant. Arch Neurol 44: 232–235, 1987

  4)	 Kunishio K, Yamamoto Y, Sunami N, Asari S: Agenesis of the left 
internal carotid artery, common carotid artery, and main trunk of the 
external carotid artery associated with multiple cerebral aneurysms. 
Surg Neurol 27: 177–181, 1987

  5)	 Servo A: Agenesis of the left internal carotid artery associated with an 
aneurysm on the right carotid syphon. Case report. J Neurosurg 46: 
677–680, 1977

  6)	 Zink WE, Komotar RJ, Meyers PM: Internal carotid aplasia/hypo-
plasia and intracranial saccular aneurysms: series of three new cases 
and systematic review of the literature. J Neuroimaging 17: 141–
147, 2007

  7)	 Jamous MA, Abdel-Aziz H, Kaisy F: Collateral blood flow patterns in 
patients with unilateral ICA agenesis and cerebral aneurysm. Neuro 
Endocrinol Lett 28: 647–651, 2007

  8)	 Siddiqui AA, Sobani ZA: Bilateral hypoplasia of the internal carotid 
artery, presenting as a subarachnoid hemorrhage secondary to intracra-
nial aneurysmal formation: a case report. J Med Case Rep 6: 45, 2012

  9)	 Barbosa LG, Barbosa LA, Pimentel DP, Mata BE, Guerra LR, Viana 
LS: Bilateral agenesis of the internal carotid artery associated with 
basilar artery aneurysm treated via the endovascular route. A case 
report. Interv Neuroradiol 16: 89–92, 2010

10)	 Erdem Y, Yilmaz A, Ergün E, Kos ¸ ar U, Karatay M, Bayar MA: Bilat-
eral internal carotid artery hypoplasia and multiple posterior circula-
tion aneurysms. Importance of 3DCTA for the diagnosis. Turk Neuro-
surg 19: 168–171, 2009

11)	 Lie TA: Congenital anomalies of the carotid arteries. Amsterdam, 
Excerpta Medica Foundation, 1968, pp. 35–51

12)	 Lasjaunias P, Santoyo-Vazquez A: Segmental agenesis of the internal 
carotid artery: angiographic aspects with embryological discussion. 
Anat Clin 6: 133–141, 1984

13)	 Lasjaunias PL: Segmental identity and vulnerability in cerebral arter-
ies. Interv Neuroradiol 6: 113–124, 2000

14)	 Given CA, Huang-Hellinger F, Baker MD, Chepuri NB, Morris PP: 
Congenital absence of the internal carotid artery: case reports and 
review of the collateral circulation. AJNR Am J Neuroradiol 22: 1953–
1959, 2001

15)	 Sonobe M, Yamazaki T, Yonekura M, Kikuchi H: Small unruptured 
intracranial aneurysm verification study: SUAVe study, Japan. Stroke 
41: 1969–1977, 2010

16)	 UCAS Japan Investigators, Morita A, Kirino T, Hashi K, Aoki N, 
Fukuhara S, Hashimoto N, Nakayama T, Sakai M, Teramoto A, Tomi-
nari S, Yoshimoto T: The natural course of unruptured cerebral aneu-
rysms in a Japanese cohort. N Engl J Med 366: 2474–2482, 2012

17)	 International Study of Unruptured Intracranial Aneurysms Investiga-
tors: Unruptured intracranial aneurysms—risk of rupture and risks of 
surgical intervention. N Engl J Med 339: 1725–1733, 1998

18)	 Wiebers DO, Whisnant JP, Huston J, Meissner I, Brown RD, Piep-
gras DG, Forbes GS, Thielen K, Nichols D, O’Fallon WM, Peacock J, 
Jaeger L, Kassell NF, Kongable-Beckman GL, Torner JC; Interna-
tional Study of Unruptured Intracranial Aneurysms Investigators: 
Unruptured intracranial aneurysms: natural history, clinical outcome, 
and risks of surgical and endovascular treatment. Lancet 362: 103–
110, 2003

Fig. 4  Computed tomography (CT) and time-of-flight (TOF) fused images showing bilateral hypoplastic ICAs in each hypoplastic carotid canal 
(white arrows) (A, B), and the origin of the ILT (white arrowheads) (C). 3D CT and 3D TOF MR angiography fused image showing developed bilat-
eral posterior communicating arteries and the small aneurysms (D).
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