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Agenesis of the Right Internal Carotid Artery and
Klippel-Feil Syndrome
Case Report
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Study Design. Case report.
Objective. To describe the case of a Klippel-Feil anom-

aly associated with carotid agenesis.
Summary of Background Data. Klippel-Feil anomaly is

a spinal malformation characterized by fusion of the cer-
vical vertebrae. Four subtypes have been identified for
this congenital disorder with different severity of vertebral
fusion and different extra-axial anomalies. Most cases are
sporadic, although autosomal dominant and autosomal
recessive cases are recognized. It can cause neurologic
disorders and is associated to vascular abnormalities.
However, agenesis of internal carotid and Klippel-Feil
syndrome is an unusual association.

Methods. A 49-year-old woman came to our attention
for recurrent transitory ischemic attacks presenting with
weakness of left limbs associated with sensory abnormal-
ities. Neurologic examination revealed mild left limb
weakness and tactile hypoesthesia.

Results. Brain magnetic resonance (MR) and MR an-
giography demonstrated absence of the right internal ca-
rotid and the middle right cerebral artery was filled from
the basilar artery. Fusion of vertebral bodies was docu-
mented at MR and confirmed at spinal CT scan. The day
after the admission the neurologic examination became
normal. Ticlopidine was then started.

Conclusion. Literature of vascular abnormalities in as-
sociation with Klippel-Feil syndrome takes the form of
anecdotal reports. Aortic coarctation, vertebral artery dis-
section, aneurysms, persistent trigeminal artery, and abnor-
mal origin of internal carotid are described. An unusual
association of carotid internal agenesis and Klippel-Feil
syndrome is reported with a literature review.
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Klippel-Feil syndrome is mainly characterized by a defect
in the formation or segmentation of cervical vertebrae.
The clinical triad consists of short neck, low posterior
hairline, limited head motion.1 Most cases are sporadic,
although autosomal dominant2,3 and autosomal reces-
sive4 cases are recognized. The incidence of Klippel-Feil

syndrome is at least 1 in 40,000 live births.5 Affected
patients manifest a wide variety of anomalies affecting
the spine, the ear, the eye, the nervous system, the kidney,
and other organs.

Four subtypes have been identified for this congenital
disorder with different severity of vertebral fusion and
different extra-axial anomalies.6–8

Vascular disruption involving the subclavian artery
has been put forth as a possible cause of Klippel-Feil
syndrome.9 A teratogenic basis has been postulated for
some human cases and has received experimental sup-
port. Recently,10 defects of postotic neural crest differ-
entiation was suggested. Skeleton identified as neural-
crest derived is specifically affected in Klippel-Feil
syndrome. Cervical hypomobility is explained with ec-
topic ossification of prevertebral ligaments of pharyngeal
muscles and connective tissues around the somitic meso-
dermal neck vertebrae.

Prognosis and complications depend on the severity
and extent of anomalies. Individuals with few or mild
extra-axial anomalies may not have symptoms during
childhood and may reach early adulthood before the on-
set of more severe neurologic complications. Cervical
instability, occipitocervical anomalies, degeneration of
discs or joints, and scoliosis may develop over time and
lead to neurologic complications. Renal or cardiovascu-
lar anomalies may require more intensive treatment. Hy-
permobility of the cervical spine can also be asymptom-
atic, even for periods of several decades, or associated
with traumatic spinal cord injury.11 Cervical vertebral
anomalies may also be associated with vertebral artery
dissection.12 Mental retardation occurs in approxi-
mately 10% of patients.

Case Reports

A 49-year-old previously healthy woman came to our
attention because of several episodes of transient pares-
thesias and left limb weakness. Medical history was pos-
itive for medically untreated hypertension. General
examination demonstrated obesity and short neck. Intel-
ligence was normal. Neurologic examination revealed
mild left limb weakness and tactile hypoesthesia. Rou-
tine blood examination and brain CT scan were unre-
markable. Because of possible cerebrovascular event, the
patient was admitted to Stroke Unit, and a carotid artery
ultrasonography was performed. At the right side, the
anatomy and the course of blood vessels were not clearly
identifiable and a small tortuous vessel was detectable.
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Internal right carotid artery was not detectable. Brain
MR and Contrast-enhanced MR angiography of ex-
tracranial and intracranial vessels were then performed
(Figure 1A, B). Brain MR was negative for parenchymal
lesion, in particular did not evidenced ischemic alter-
ations. Fusion of vertebral C3 and C4 bodies was sus-
pected on sagittal sections. Right internal carotid was
not detectable at MR intracranial angiography; collat-
eral circulation of the middle cerebral artery was via
posterior communicating artery. Extracranial MRI an-
giography showed a small vessel that from the aortic
arch continues to the external carotid artery at the right
side (Figure 1A). Cervical vertebral fusion suggested a
Klippel-feil syndrome, and the patient underwent to cer-
vical CT scan (fusion of C2–C3 and C4–C5 vertebral
bodies, Figure 1C, D), rx scan of the entire spine (cervical
C7 rib), abdomen CT scan (agenesis of the left kidney),
and echocardiogram (left ventricle hypokinesia with
mild reduction of ejection fraction).

At day 1 from the admission the patient became com-
pletely asymptomatic and the neurologic examination

appeared normal. A diagnosis of transient ischemic at-
tack was made and ticlopidine was started.

Discussion

Vascular abnormalities (persistence of trigeminal ar-
tery,13 aortic coarctation,14 thoracic bifurcation of the
common carotid artery,15 subclavian steal16) are anec-
dotically described in Klippel-Feil syndrome. A pathoge-
netic role of abnormal arterial supply was postulated by
some authors.9,16 Others consider aberrant differentia-
tion of postotic neural crest cells as a crucial factor of
vertebral abnormalities.10 Agenesis of internal carotid
artery is a rare congenital disorder often associated to
other malformations.17 This is in our best knowledge the
first report of agenesis of ICA and Klippel-Feil syndrome.
In this case collateral circulation of the middle cerebral
artery was via the posterior communicating artery, as in
other reports (Figure 6, Type A, of ref. 17), and the ex-
ternal carotid artery is directly connected to the aorta.
Agenesis and aplasia of internal carotid artery may be

Figure 1. A, MR angiography: agenesis of right internal carotid. B, MR angiography: the right middle cerebral artery was filled from the
basilar trunk. C and D, CT cervical scan: C2–C3 and C4 –C5 fusion and dismorphism of vertebral bodies.
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entirely harmless or induce cerebrovascular disorders as
in this case.

Key Points

● Some vascular abnormalities (aortic coarctation,
vertebral artery dissection, aneurysms, persistent
trigeminal artery) are reported in Klippel-Feil syn-
drome.
● Internal carotid agenesis is a rare malformation.
● Unusual association of Klippel-Feil and carotid
agenesis is described in this report.

References

1. Tracy MR, Dormans JP, Kusumi K. Klippel-Feil syndrome: clinical features
and current understanding of etiology. Clin Orthop Relat Res 2004;424:
183–90.

2. Bauman GI. Absence of the cervical spine: Klippel-Feil syndrome. JAMA
1932;98:129–32.

3. Clemmesen V. Congenital cervical synostosis (Klippel-Feil’s syndrome): four
cases. Acta Radiol 1936;17:480–90.

4. Da-Silva EO. Autosomal recessive Klippel-Feil syndrome. J Med Genet 1982;
19:130–134.

5. Scott CL Jr. Pectoral girdle, spine, ribs, and pelvic girdle. In: Stevenson RE,
Hall JG, Goodman RM, eds. Human Malformations and Related Anomalies.
Vol 2. New York, NY: Oxford University Press; 1994. 670–71.

6. Gunderson CH, Greenspan RH, Glaser GH, Lubs HA. The Klippel-Feil
syndrome: genetic and clinical reevaluation of cervical fusion. Medicine
1967;46:491–512.

7. Raas-Rothschild A, Goodman RM, Grunbaum M, et al. Klippel-Feil anom-
aly with sacral agenesis: an additional subtype, type IV. J Craniofac Genet
Dev Biol 1988;8:297–301.
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