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Background: Klippel-Feil syndrome is a rare congenital condition characterized 
by the fusion of two or more cervical vertebrae. Half of the patients present 
with the triad of short neck, low posterior hairline and limited neck motion. 
Patients are at increased risk of cervical spine injury due to cervical canal 
stenosis. The syndrome is often associated with other congenital anomalies.
Case presentation: We report the case of a 60-year-old male who presented 
with a 6-hour history of neck pain following a rider motorcycle-motor vehicle 
road traffic crash. Cervical spine X-ray imaging showed fusion of the entire 
subaxial cervical spine. However, the patient had no neurologic deficit. He 
was managed non-operatively and discharged with a rigid cervical collar after 
resolution of neck pain.
Conclusion: This case report highlights an incidental discovery of Klippel-
Feil syndrome during evaluation and management of cervical spine injury.
Keywords: Klippel-Feil syndrome; cervical spine injury; cervical canal 
stenosis; case report

Background
Klippel-Feil syndrome (KFS) is a rare congenital 

condition characterized by the non-segmentation 
or fusion of two or more cervical vertebrae [1]. It is 
classically characterized by the triad of short neck, low 
posterior hairline, and restricted neck movement [1].

The syndrome, first described in 1912 by Maurice 
Klippel and Andre Feil, results from an embryonic failure 
of normal segmentation of the cervical somites between 
the third and eighth weeks of gestation [2].

Although vertebral fusion is the typical feature, KFS 
is a complex disorder often involving multi-systemic 
anomalies, particularly involving the renal, cardiac, and 
central nervous systems. It may also be associated 
with spinal deformities such as scoliosis and Sprengel's 
deformity  [3]. The prevalence is estimated to be around 1 
in 40,000 to 42,000 live births; however, many cases likely 
remain undiagnosed or present later in life with secondary 
complications, including chronic pain, neurological 
deficits, or osteoarthritis due to biomechanical stress on 
adjacent hypermobile segments [4].

The diagnosis of KFS remains primarily clinical 
and radiological, with management focused on early 
identification of associated anomalies and prevention 
strategies of spinal cord injury [5]. Despite advances 
in understanding the genetic heterogeneity of KFS, the 
highly variable clinical presentation and potential for 
severe, life-altering comorbidities mean that each case 
offers valuable insights into its pathogenesis, optimal 

management strategies, and long-term outcomes [6]. 
This report details an incidental case of KFS, a rare spine 
condition that is often associated with other systemic 
anomalies, diagnosed during clinical and radiological 
evaluation for traumatic cervical spine injury.

Case presentation
A 60-year-old male presented to our facility six 

hours after a road traffic crash with posterior midline 
neck pain which radiated to both arms, was aggravated 
by movement and relieved by immobilization. He was an 
unhelmeted motorcycle rider who was hit from the rear 
by a fast moving vehicle. He fell off the motorcycle with 
immediate loss of consciousness which he fully regained 
about five minutes later. Upon regaining consciousness, 
he noted the onset of the neck pain. There were, 
however no motor, sensory or autonomic dysfunction. 
He had no headache, vomiting, seizures or history to 
suggest injuries to any other parts of the body. He was 
transported from the scene of the crash to our facility 
seated in a car without any form of neck immobilization.

Physical examination revealed a fully conscious 
middle-aged man with normal vital signs and an 
essentially normal neurological examination. Examination 
of the head and neck, however, showed brevicollis, a 
low posterior hair line and a restricted range of neck 
motion in all directions. He also had diffuse posterior 
midline neck tenderness. Both scapulae were normal 
in location and other regional examinations were 
unremarkable. A clinical diagnosis of mild traumatic brain 
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injury (concussion) with ASIA E cervical spine injury 
and suspected background Klippel-Feil syndrome was 
made. Further probing revealed a long-standing history 
of recurrent neck pain dating back to his teenage years. 
The patient, however, adduced the neck pain to repeated 
carrying of heavy objects on the head since childhood; 
hence he never sought medical attention.

Cervical spine X-ray showed a block cervical spine 
with complete fusion of the third to seventh cervical 
vertebrae with degenerative changes at the adjacent C2/
C3 level. These changes included marginal osteophytes 
formation involving the inferior half of C2 and superior 
half of C3 in addition to a widened C2/C3 intervertebral 
disc space. The wasp-waist sign typically described in 
KFS, was also appreciated on the cervical spine X-ray – 
the sign refers to a reduced and smaller anteroposterior 
diameter at the affected levels relative to the diameter 
of the adjacent uninvolved discs and vertebrae                                                                       
(Fig. 1A&B).

The patient was managed non-operatively with 
analgesics and a rigid cervical spine collar. Further 
investigations, including a cervical spine CT scan or 
MRI and abdominopelvic ultrasound scan for a possible 
occult renal anomaly, were not done due to financial 
constraints. He was discharged home one week after 
the trauma with a rigid neck collar following resolution 
of neck pain and appropriate counseling regarding his 
condition, including the need to avoid high risk activities 
such as contact sports and possible sequelae i.e. 
neurologic deficits in the event of a recurrent cervical 
trauma. He has since been followed up in the outpatient 
clinic and remains neurologically intact.

Discussion
Also described as cervical vertebral fusion syndrome, 

Klippel-Feil syndrome (KFS) is a rare congenital condition 
with its hallmark being the non-segmentation or fusion of 
two or more cervical vertebrae  [1]. Embryologically, the 
anomaly results from a failure of normal segmentation 
and differentiation of the cervical somites during the 
third to eighth weeks of embryogenesis  [7]. Although 
mutations in the GDF6, GDF3, MEOX1, MYO18B, and 
RIPPLY2 genes have been implicated, the genetic 
basis remains uncertain  [1]. Recent genetic analysis 
identified five rare variants (BAZ1B, FREM2, VANGL1, 
SUFU, and KMT2D) associated with cervical fusion 
in patients with KFS  [1, 8]. The estimated incidence 
of KFS is about 1 in 40,000 live births, with a slight 
female preponderance  [9]. However, the condition is 
often asymptomatic and may remain undiagnosed until 
adulthood  [1]; this situation is mirrored in our case: a 
previously asymptomatic 60-year-old male incidentally 
diagnosed with KFS following a road traffic crash. 
Consequently, some literature suggests a significantly 
higher prevalence of this condition [10, 11].

The classic clinical triad of KFS - brevicollis, a 
low posterior hairline, and a limited cervical range of 
motion which was present in our patient is however only 
observed in about 50% of cases  [12]. The absence of 
these overt physical signs in many patients contributes 
to the underdiagnosis in routine clinical practice. 
The clinical significance of KFS lies not only in the 
fusion itself but in the many other possible associated 
skeletal and non-skeletal anomalies, as well as the 

Fig. 1A & B. Cervical spine X-ray, lateral and antero-posterior views, showing a block cervical spine involving 
the entire subaxial cervical spine and the wasp-waist sign (blue arrow) as well as degenerative changes at the 
adjacent C2/3 level.
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altered biomechanics of the spine  [11]. The adjacent, 
non-fused segments are subjected to increased stress 
and compensatory hypermobility, leading to accelerated 
degenerative changes, disc herniation, spinal canal 
stenosis, and potential neurological deficits  [13]. Some 
of these compensatory adjacent segment degenerative 
changes were observed on the cervical spine X-ray of 
our patient. These findings could have been evaluated 
in greater details using cervical spine MRI or CT scan; 
however finance was a major constraint in the full 
evaluation of this patient. Based on the pattern and 
number of fused segments on imaging, KFS can be 
classified into types I, II or III according to Samartzis et 
al.  [14]. Type I KFS involves a single fused segment; type 
II KFS involves multiple non-contiguous fused segments, 
while type III KFS involves multiple contiguous fused 
segments  [11]. The index case is a type III variant. 
This classification has implication on the clinical 
symptoms of patients with KFS. A single level cervical 
fusion (type I) does not increase the risk of developing 
limited cervical mobility, while patients with type II 
or III KFS are more likely to develop radiculopathy or 
myelopathy, as shown in a cohort study by Samartzis 
et al. involving 28 KFS patients followed over an eight-
year period  [14]. The patient's presentation following 
a road traffic crash underscores a critical risk in 
individuals with undiagnosed KFS: even a trivial trauma 
can result in significant neurological injury, such as 
myelopathy or quadriplegia, due to the underlying 
spinal abnormalities. This patient was quite fortunate 
to have remained neurologically intact despite having 
Samartzis type III KFS. Although our patient was intact 
neurologically, a cervical spine X-ray was performed 
as part of the standard trauma workup, leading to the 
incidental discovery of the condition. This emphasizes 
the importance of maintaining a high index of clinical 
suspicion for underlying congenital conditions in trauma 
cases, regardless of the patient's age or the apparent 
severity of the initial injury. For patients diagnosed with 
KFS, a comprehensive evaluation beyond the cervical 
spine is essential, as the syndrome may be associated 
with a wide spectrum of other anomalies [3, 5]. These 
can include renal agenesis or malformations (occurring 
in approximately 33% of cases), hearing impairment 
(around 30%), congenital heart defects (15-30%), 
Sprengel's deformity, and other craniospinal anomalies 
like Chiari malformations or spina bifida [3, 5].

While immediate management of this patient focused 
on the traumatic cervical spine injury, the incidental 
finding of KFS necessitated a broader workup for other 
co-existing anomalies, which may have previously 
gone undetected. This was not feasible due to financial 
constraints earlier alluded to. The differential diagnosis 
of KFS include syndromes such as VACTERL, Goldenhar, 
and Wildervanck which are often associated with 
multisystem anomalies such as renal, cardiac, auditory, 
and craniofacial defects in addition to cervical vertebral 
abnormalities [1].

Management of KFS is mostly conservative in 
asymptomatic individuals and focuses on lifestyle 
modifications, such as avoiding contact sports and high-
risk activities that could lead to spinal cord injury [1]. The 
index patient was properly counseled prior to discharge 
from the hospital. Surgical intervention may be indicated 

in patients with persistent neurological pain, spinal 
instability, or progressive neurological deficits  [1, 15]. 
This case highlights that KFS may remain clinically silent 
until adulthood, and an incidental detection warrants 
patient education on these inherent risks and a careful, 
comprehensive diagnostic workup to prevent future 
complications and optimize long-term outcomes.

Conclusion
This case of incidental KFS diagnosis in a 60-year-old 

man after a road traffic crash illustrates the hidden 
burden of this congenital condition. It also serves as a 
reminder for clinicians that KFS can present at any point 
during a lifetime and that a holistic evaluation and patient 
counseling are paramount to avoid future morbidity and 
mortality associated with the condition and its associated 
co-existing anomalies.
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