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Background: A congenitally missing cervical pedicle should be part of the differential diagnosis when evaluating a
patient with a traumatic injury to the cervical spine to prevent unnecessary surgical intervention. Patients having
this congenital abnormality usually present after traumatic incidents and therefore are commonly misdiagnosed
as a cervical fracture or dislocation. Radiographic imaging showing a missing cervical pedicle should be further
investigated in order to avoid misdiagnosis and needless treatment. This report is published to increase
awareness among physicians about congenitally missing cervical pedicle.

Case presentation: A 17 year old obese female patient presented to the ER with neck pain after a motor vehicle
crash. Neurological and physical exam were unremarkable except for neck stiffness. Computed tomography scan
of the cervical spine revealed a missing left C6 pedicle. The patient was initially diagnosed with a C5-C6
subluxation and prescribed a halo vest until further evaluation and additional imaging. A CT scan confirmed a left
side C6 congenital missing pedicle, and therefore, the halo-vest was removed and patient was treated with
conservative measures.

Conclusion: In reviewing more than 70 articles from literature, congenital missing cervical pedicles are identified
as a rare finding and often misdiagnosed especially when presenting after traumatic accidents. Careful review of
literature proves that conservative measures are treatment of choice. Also restrictions regarding physical activity
imposed after diagnosis are more precautionary rather than absolute.

Keywords: Missing pedicle, congenital missing pedicle, missing cervical pedicle

Introduction

Hadley first reported a congenital missing
cervical pedicle in 1946 (1,2,3) followed by
many published articles discussing the topic
over last 70 years (4). Patients with congenital
missing cervical pedicles (CMCP) are usually
diagnosed as an incidental finding after
radiological investigations (2). These patients
often present after traumatic accidents and
are subsequently found to have missing
pedicles after careful review of images.

Majority of patients with a CMCP have
never complained of neck pain or neurological
deficits. In the 57 cases reported from 1946 to
2000, misdiagnosis occurred approximately
23% of the time and commonly mistaken as
jumped and locked facets, enlarged vertebral
foramens, spondylolysis and tumors (5). This
can unfortunately lead to needless surgical
intervention when treatment for such cases
are conservative measures.
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Clinical Presentation

A 17-year-old obese white female presented
to the ER after a motor vehicle accident.
Patient initially complained of upper back pain
and dull sensation in the left upper and
lower extremities with some mild weakness.
However, physical and neurological exams
were unremarkable. A MRI was the first initial
test ordered which was interpreted as a C5-C6
subluxation (Figure 1), Patient was subsequently
immobilized with a halo vest until further
imaging studies of her cervical spine could
confirm the diagnosis. After a 3 view XRAY
and further evaluation of the cervical MR],
patient was then diagnosed with a jumped
and locked facet on the left at C5-C6.

Figure-1. Left sided sagittal MRI view of the missing
C6 pedicle giving the appearance of a jumped facet.

Figure-2. Unremarkable appearing two dimensional
sagittal view of the cervical spine from the right side.
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Figure 3 and 4: Two-dimensional sagittal views of the
cervical spine demonstrating a missing C6 pedicle while
also resembling a jumped facet from the left.

Figure-5. Axial CT scan of the C6 vertebra clearly
demonstrating missing cervical pedicle on the left side.

Figure-6. Another axial CT section of C6 vertebra clearly
demonstrating missing cervical pedicle on left side.

The neurosurgery team was consulted and a
CT scan of cervical spine eventually proved
that the patient in fact has a C5-C6 congenital
absence of the left pedicle of the C6 vertebra
(Figure 2 to 6), which can give appearance of a
jumped and locked facet. Patient had the
halo vest removed and was discharged home
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3 days later after complete resolution of initial
complaints. She was sent home with a Miami J
cervical collar for comfort, which was then
removed at her 2 week up follow up.

Study Design

Our search included multiple electronic
health databases,including MEDLINE “"OvidSP”,
EMBASE "OvidSP" and Cochrane database
of systematic reviews for all articles and
systematic reviews published between January
1966 to December 2015. Using a keyword
search mapped to subject heading "MESH
terms in MEDLINE and EMTREE thesaurus in
EMBASE”, then these subject headings were
"exploded” using advanced keyword searches
to include all subtopics. We then included all
the subheadings of those terms to provide the
widest capture of most relevant studies, terms
used were missing cervical pedicles and
cervical pedicle abnormalities. More than 70
articles were retrieved from health databases,
summary was outlined in the discussion.

Discussion

In reviewing all case reports regarding
congenital missing pedicles, general consensus
regarding the treatment is a conservative
approach. Surgical intervention is only neces-
sary if a patient is found to have cervical
instability or neurological deterioration (6).

The pathogensis of CMCP stems from
the failure of development of a vertebral
chondrification center of particular sclerotome
or failure of ossification, which occurs in the
seventh to eighth weeks of gestation (4, 6).
The most common levels in the cervical spine
to be affected are C6 (39%) and C5 (27%) with
the condition almost always unilateral (3). The
most common misdiagnosis of a CMCP is a
locked facet joint which is a type of facet
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dislocation resulting from an injury to the
apophyseal joint ligaments which leads to
inferior articular facet jumping over the
superior articular facet of the inferior vertebral
body usually affecting the C4-C5 and C5-C6
levels (Figure 3, 4) (5).

Congenitally missing pedicles may be
interpreted as a jumped and locked facet on a
magnetic resonance image owing to lack of
specificity. This type of injury very commonly
occurs after traumatic accidents whereby the
cervical spine is flexed forcefully causing injury.
Congenitally missing pedicles are therefore
commonly misdiagnosed for facet dislocation
due the nature of accident and appearance on
MRIs and X-rays. MRI of the cervical spine
is commonly used to investigate patients
with mild cervical injury or neck pain, seen
electively at clinics. It is the most superior test
used for detecting soft tissue injuries such as
cord lesions and compression. A CT scan
however, is superior to an MRI and X-Ray in
visualizing bony structures (7, 8). Compared to
an X-Ray, which detects 60 to 80 percent of
fractures, a CT scan has a higher sensitivity
and specificity for spinal cord injuries being
able to detect 97-100 percent of fractures (8).

CT scans should be recommended in all
patients with traumatic cervical spine injuries
who present with neurological symptoms
(1, 8 10). A 3D reconstruction will also be
useful and should be performed if available
to enhance viewing of the abnormality. In
regards to a CMCP, almost all reports have
recommended conservative treatment for
a successful outcome (9, 2). Neurological dete-
rioration and instability are uncommon
however, surgery is only indicated if patients
demonstrate instability with flexion and
extension x-rays (1, 11).
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Conclusion

Congenitally missing cervical pedicles may
be interpreted as fractures, subluxations and
dislocations and therefore difficult to diagnose.
Magnetic resonance images, X-Rays and most
importantly, CT scans need to be obtained
before a final diagnosis can be confirmed. A
congenitally missing pedicle may be confused
for a jumped and locked facet, which may
lead to unnecessary surgery and therefore
must be part of the spine injury differential
diagnosis.

Conservative treatment is the appropriate
first line of management for a successful
outcome. Our patient in this report suffered a
stable injury and was prescribed a hard collar
and physical therapy. The life long limitations
for contact sports are precautionary rather
than absolute owing to the lack of research
regarding the absence of a congenital cervical
pedicle and its long-term effects.
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