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A B S T R A C T

Variation of the branches of the external carotid artery (ECA) is well known, but it is ex-
tremely rare for the occipital artery (OA) to arise from the internal carotid artery (ICA). A 
87-year-old man was found to have this anatomical variation on the right side by three-
dimensional computed tomography angiography for vascular mapping of the carotid 
arteries before superselective intra-arterial catheterization for advanced tongue cancer. 
Imaging showed the OA arose from the anterior aspect of the right ICA with the origin lo-
cated 8.8 mm distal from the carotid bifurcation. The inner diameter of the origin of the 
OA was 2.1 mm and the angle between the OA and the ICA was 62 degrees. It is important 
to recognize this anatomic variation of the branches of the ECA before head and neck mi-
crosurgical reconstruction or superselective intra-arterial chemotherapy for oral cancer.

 Implication for health policy/practice/research/medical education:
Three-Dimensional CTA plays an important role in helping the team to determine anatomical variation accurately and surgeons or 
interventional radiologists should be cognizant that the OA can arise from the ICA as in our case, in order to avoid complications.
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rotid Artery Identified by Three-Dimensional Computed Tomography Angiography. Iran J Radiol. 2012;9(2):103-5. DOI: 10.5812/iran-
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1. Introduction
Anomalies of the carotid arteries are generally asymp-

tomatic and are discovered incidentally. While variations 
of the branches of the external carotid artery (ECA) are 
well known, it is very rare for the occipital artery (OA) 

to arise from the internal carotid artery (ICA) (1-8). Com-
monly, the origin of the OA arising from the ICA is at the 
posterior aspect of the ICA (1-8). To our knowledge, there 
is only one report of OA arising from the anterior aspect 
of the ICA (8). We report a case of the OA arising from the 
anterior aspect of the ICA identified by three-dimension-
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al computed tomography (CT) angiography (3D-CTA).

2. Case Presentation
An 87-year-old man with left advanced tongue cancer 

was referred to our department for superselective intra-
arterial chemoradiotherapy in March, 2011. CT angiog-
raphy (CTA) was performed for vascular mapping of the 
carotid arteries before superselective intra-arterial cath-
eterization. A 64-detector spiral CT scanner (Aquilion 64; 
Toshiba Medical, Tokyo, Japan) was used and nonionic 
contrast medium (100 mL) was injected at a rate of 4.0 
mL/s through an antecubital vein with an automatic pow-
er injector. A bolus tracking technique was used to select 
the individual start delay for the arterial phase. Repetitive 
low dose scans were performed at a level inferior to the 
carotid bifurcation with a delay of 8 s. The region of inter-
est was placed in the common carotid artery to measure 
the bolus arrival time. As soon as an enhancement level 
of 90 Hounsfield units was reached, the scanning proce-
dure started automatically. Image processing was done 
on a workstation (Ziostation; Ziosoft, Tokyo, Japan) using 
the volume rendering technique. Three-dimensional CTA 
showed the OA arose from the anterior aspect of the right 
ICA, with the point of origin located 8.8 mm distal from 
the carotid bifurcation (Figure 1). The inner diameter of 
origin of the OA was 2.1 mm and the angle between the 
OA and the ICA was 62 degrees. The patient underwent 
superselective intra-arterial chemoradiotherapy via the 
superficial temporal artery (STA) and the OA on the left 
side and superselective intra-arterial chemotherapy via 
the right OA arising from the ICA is not necessary for left 
tongue cancer.

3. Discussion
The OA usually arises from the posterior aspect of the 

ECA opposite the facial artery (3). However, cases of OAs 
arising from the ICA have been reported as a rare anatom-
ic variation (1-8). Occasionally, the OA arising from the ICA 
has a common origin with another artery such as the su-
perior thyroid artery or the posterior auricular artery (1, 
4). The right OA more commonly arises from the ICA than 
the left OA according to previous studies (1, 3, 5-7) and the 
OA arising from the ICA in our case also occurred on the 
right side. Typically, the origin of the OA arising from the 
ICA is at the posterior aspect of the ICA (1-8) whereas in 
our case, the OA arose from the anterior aspect of the ICA. 
To our knowledge, there is only one report of this varia-
tion (8). The OA most frequently arises from the ICA only 
on one side, but Matsuda et al. (5) reported bilateral OAs 
arising from the ICAs as a very rare case. Although sever-
al authors have reported OAs arising from the ICA 2 cm 
distal from the carotid bifurcation (3, 5, 6), the OA in the 
present case originated 8.8 mm distal to the carotid bi-
furcation. 

The embryology of variant origin of the OA remains 
poorly understood. Lasjaunias et al. (9) hypothesized 
that the horizontal and distal ascending portion of the 
OA is a remnant of the proatlantal intersegmental ar-
tery. Thus, the OA arising from the ICA is considered to 
be a persistent proatlantal intersegmental artery and we 
agree with their hypothesis. An OA arising from the ICA 
has previously been reported as an anatomic or angio-
graphic finding (1-7). Angiography can show blood flow 
through carotid arteries, but two-dimensional imaging 
cannot determine the accurate location of OA origin. 
Even if an angiographic image shows an OA arising from 
the posterior aspect of the ICA, the OA may in fact arise 
from the lateral or medial aspect. In light of this fact, we 
commonly perform 3D-CTA as it carries no risk of cerebral 
infarction and can visualize the relationship between the 
OA and the ECA or ICA from any desired angle. In our case, 
3D-CTA as part of the preoperative assessment revealed 
the OA arising from the anterior aspect of the right ICA.

Superselective intra-arterial chemotherapy is per-
formed via the femoral artery (Seldinger’s method) or the 
STA (10). For the treatment of advanced oral cancer, we 
generally perform superselective intra-arterial catheter-
ization via the STA because of long-term catheterization 
and daily concurrent chemoradiotherapy (10). Retro-
grade approach via the STA has a lower risk of cerebral in-
farction than Seldinger’s method which requires several 
catheter insertions through the carotid bifurcation dur-
ing the treatment period. However, if the STA is injured 
intraoperatively or occluded by previous intra-arterial 
chemotherapy, an approach via another artery such as 
the OA is necessary to perform retrograde superselective 
intra-arterial chemotherapy (11). Although the OA com-
monly arises from the posterior aspect of the ECA oppo-
site the facial artery (3), anatomic variants do occur as de-

Abbreviations: ; CCA, Common carotid artery; ECA, External carotid artery; 
ICA, Internal carotid artery; OA, Occipital artery

Figure 1. Lateral view of 3D-CTA image of the right carotid artery
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scribed above; therefore, it is vital. for the surgical team 
to radiologically understand the relationships between 
the OA, lingual artery and facial artery before performing 
superselective intra-arterial catheterization. In this case, 
retrograde superselective intra-arterial chemoradiother-
apy via the STA and the OA on the left side could fortu-
nately be performed for organ preservation. However, if 
the OA arises from the ICA on the left side and superselec-
tive intra-arterial catheterization was done without pre-
operative imaging such as 3D-CTA, the catheter inserted 
into the ICA might cause cerebral infraction. In such case, 
we should not perform superselective intra-arterial che-
motherapy via the OA arising from the ICA, but surgery 
or superselective intra-arterial chemotherapy via the 
femoral artery or only the STA to avoid cerebral infarc-
tion during interventional radiologic procedures. Three-
D-CTA plays an important role in helping the team to de-
termine anatomical variation accurately and surgeons or 
interventional radiologists should be cognizant that the 
OA can arise from the ICA as in our case, in order to avoid 
complications.
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