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Abstract
Background

The bifurcate position of the common carotid artery is protean. It is most often locating between the C3
and C5 vertebral levels.Intrathoracic bifurcation of common carotid artery is a rare anatomic �nding,and
an association with bilateral segmental severe stenosis of middle cerebral artery has not been reported in
the past literature .we report a case of low bifurcation of the left common carotid artery associated
with  Klippel–Feil syndrome and severe stenosis of the bilateral proximal middle cerebral artery.

Case Presentation

A 47-years old woman presented with dizziness and sleep disturbance,whose computed tomography
angiography image incidentally revealed an intrathoracic bifurcation of the left common carotid artery
associated with  bilateral segmental severe narrowing of middle cerebral artery MCA .The left transverse
process and spinous process of C3-4 fused and posterior arch of atlas did not fuse on Volume rendered
VR  imaging.

Conclusion

We should not only pay attention to the variation of the neck vessels, but also to the serious secondary
changes of intracranial vessels caused by neck vessels variation. Low carotid bifurcation may cause
chronic progressive stenosis /occlusion of the proximal MCA or severe ischemic stroke events .

Background
There are individual differences in the position of common carotid artery(CCA).It is known that the most
common level of bifurcation of CCA occurs at the superior border of thyroid cartilage(C3-4 cervical
vertebrae)[1–3]. Intrathoracic bifurcation of CCA is a rare vascular anomaly,with only 14 cases reported in
the previous literature.As far as we know,this is the �rst case of an intrathoracic bifurcation of the left
common carotid artery accompanied with severe stenosis of the bilateral proximal middle cerebral artery.

Case Presentation
A 47-years old woman, with normotensive and nondiabetic, presented with dizziness and sleep
disturbance for 2 years and headache for one month. The low bifurcation of the left common carotid
artery and left narrow internal carotid artery (ICA) was found by Doppler ultrasound (DUS) in outpatient.A
few days later, she was admitted to vascular surgery in our hospital. On computed tomography
angiography (CTA) ,the course and location of bifurcation right CCA is normal, Whereas the left CCA have
lower bifurcation, corresponding to Th1 Fig.1 . Left ICA had posteromedial orientation to left external
carotid artery (ECA), and the lumen of left ICA and ECA was more diminutive than those on the right side.
The diameter of right ICA was 5 mm and left one was 2 mm. The left transverse process and spinous
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process of C3-4 fused and posterior arch of atlas did not fuse on Volume rendered (VR) imaging Fig.2 .In
our case, intracranial VR and Maximum Intensity Projection (MIP) also showed bilateral segmental
narrowing of the middle cerebral artery (MCA (90% and 95% on the left and right sides, respectively)
(Fig.3). Lateral cervical spine X-ray imaging showed that cervical vertebrae had advanced and severe
degenerative changes, not according with age(Fig.4).

Discussion And Conclusions
There are individual differences in the position of CCA.It is known that the most common level of
bifurcation of CCA occurs between C3 and C5 vertebral,but uncommon locations can also appear,such as
higher levels C1-2  or lower levels C6-7 [1-3]. Intrathoracic bifurcation of the CCA is a very rare anatomic
variant.There are several literature reports correlated with intrathoracic bifurcation.Intrathoracic CCA
bifurcation was unilateral in ten cases and bilateral in four cases[4-6]. Level of bifurcations ranged
between T1 and T4 . In three cases[4, 7, 8], the early bifurcating ICA had smaller caliber compare to
contralateral side, similar to our case.

In addition to the intrathoracic bifurcation of CCA,our patient also had fusion of the appendix of C3-4
vertebra and posterior arch of atlas not fusing,which was knowed as Klippel-Feil syndrome.Klippel-Feil
syndrome is a rare disorder which includes the congenital fusion of at least two cervical vertebrae. The
full borne spectrum is characterized by short neck, low posterior hairline, and decreased range of neck
motion.In addition to,it frequently is associated with facial, osseous, cardiovascular, neurologic, and other
systemic abnormalities[9].It results from faulty segmentation between 3 and 8 weeks of
gestation[10].The low carotid artery bifurcation was associated with Klippel-Feil syndrome, suggesting a
segmental development disorder that leads to vertebral fusion and to the third aortic arch anomaly.In our
case,the reason that cervical vertebrae has advanced and severe degenerative changes might be cervical
fusion abnormality.

Bilateral segmental severe narrowing of the MCA may have precipitated the dizziness in our patient
despite her young age.We cannot explain the cause of the bilateral segmental severe narrowing of the
MCA .A review of the published literature about Low carotid bifurcation describes neither advanced or
premature atherosclerosis nor vascular wall thickening. There appear to be an association with rapid
progression of a congenital vascular stenosis likely.MCA occlusion may be a late complication of the
intrathoracic carotid bifurcation. 

Our case shows that DUS and CTA can still be used to fully describe the rare anatomical features and
provide a basis for subsequent diagnosis and treatment. We should not only pay attention to the
variation of the neck vessels, but also to the serious secondary changes of intracranial vessels caused by
neck vessels variation. Low carotid bifurcation may cause chronic progressive stenosis /occlusion of the
proximal MCA or severe ischemic stroke events . 
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Volume rendered VR

common carotid artery CCA

internal carotid artery ICA

Doppler ultrasound DUS

computed tomography angiography CTA

external carotid artery ECA

middle cerebral artery MCA

Maximum Intensity Projection MIP
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Figure 1

A left common carotid bifurcation of very low level is seen,corresponding to superior border of Th1.

Figure 2

The left transverse process and spinous process of C3-4 fused thin arrow  and posterior arch of atlas did
not fuse thick arrow
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Figure 3

VR and MIP images demonstrate severe stenosis of the proximal middle cerebral artery thin arrow
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Figure 4

X-ray imaging showed Cervical vertebrae had early and severe secondary degenerative changes.


