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Two cases of Klippel-Feil Syndrome
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Klippel-Feil Syndrome is an uncommon disorder characterized by the congenital fusion of any 2 of the 7
cervical vertebrae. The true incidence of Klippel-Feil Syndrome is unknown. The most common signs are short
neck, low hailine at the back of the head, and restricted mobility of the upper spine. Studies have shown that
34% to 74% of Klippel-Feil Syndrome patients present with such findings. Seventy-five human C2 specimens
of both sexes were examined for Klippel-Feil Syndrome. During the osteologic examination for Klippel-Feil
Syndrome, we noticed two adult specimens with congenital fusion of C2 and C3 vertebrae. © IJAV. 2008; 1:
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Klippel-Feil Syndrome (KFS), also known as synostosis
of cervical spine, is sporadic, but seldom may be inherited
[1,2]. The absence of population screening studies has
made it impossible to define the exact incidence and
prevalence of KFS. Nevertheless, it has been estimated
that it occurs in approximately 1:40,000 to 1:42,000
births [3]. KFS, or synostosis of the cervical spine, occurs
as a result of failure in normal segmentation of cervical
mesodermal somites during embryonic development.
This failure occurs at second-eight weeks of gestation
and its cause is unknown [1]. Associated abnormalities
may include scoliosis or kyphosis, Sprengel’s deformity,
hemivertebrae, platybasia, basilar impression, spina
bifida, anomalies of the kidneys and the ribs, cleft palate,
respiratory problems, deafness or hearing impairment,
and heart malformations [1].

We present two specimens with congenital fusion of C2
with C3. Exhaustive macroscopic observations were
performed on the specimens in order to describe the
lesions as well as to identify other anomalies.
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In this report, seventy-five adult human spines were
examined. All these spines were of Turkish origin.
Each spine was carefully observed for any non-metric
variations. We noted two spines showing C2-3 total
congenital fusion.

In these specimens, total fusion of the axis vertebra with
the C3 was seen (Figures 1, 2, 3). The C2 had fused
completely with the C3 in both cases. The intervertebral
disc space and posterior elements were fused (Figures
1,2,3).
Discussion

In 1912, Maurice Klippel and Andre Feil independently
provided the first descriptions of KFS. In 1919, Feil
proposed three different types of KFS based on the
location and amount of fusion. Later, Clarke and co-
authors suggested another classification, where the
defects were distinguished by inheritance mechanisms
[1,2].

Recently, Samartzis et al. suggested a new classification
system. In this system, Type I patients have a single-level
fusion; Type II patients have multiple, noncontiguous
fused segments; and Type III patients have multiple,
contiguous fused segments. Our two spines were Type 1
according to Samartzis [4].

Studies have suggested that the prevalence of KFS may
have a predilection for sex type, with 60% to 70% of
KFS cases occurring in females [3,4,5,6]. The literature
demonstrates that most patients with congenitally fused
cervical segments are asymptomatic [4,6,7].

Axial symptoms of neck/headache, neck pain, and neck
stiffness are the predominant symptoms in symptomatic
KFS patients and are largely noted in Type I patients who
present with a single fused cervical segment [4].



Klippel-Feil Syndrome

Figure 1. Anterior view of the C2 with C3 vertebra with complete
fusion of the C2 and C3 bodies. (FL: fusion line)

Figure 2. Superior view of the C2 with C3 vertebra.

Persistent radicular symptoms or myelopathy are not
typical but may require surgical decompression and
stabilization [4]. Treatment for KFS is symptomatic and
may include surgery to relieve cervical or craniocervical
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Figure 3. Posterior view of the C2 with C3 vertebra.

instability and constriction of the spinal cord, and to
correct scoliosis. Physical therapy may also be useful
(4].

Because of the complex biomechanics of the
craniovertebral junction, risk of injury of the upper
cervical spine and medullary region is of great concern
in the KFS patient. In such patients, the most commonly
fused vertebral level is the C2—C3 segment [8,9].

Clinical evidence of the congenitally fused segments
is usually not detected until the subluxation is severe
enough to cause damage to the spinal cord. As a result,
many patients are identified incidentally [9].

The knowledge of Klippel-Feil syndrome may be of
importance to neurosurgeons, radiologists, physical
therapists, and orthopedic surgeons dealing with the
pathologies of cervical spine. Awareness of the presence
or absence of such a fusion, as demonstrated on lateral
cervical radiographs, may be of value to the neurosurgeon
planning the operative and medical approach to the
patient.
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