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Thoracic Outlet Syndrome from Bilateral Cervical Ribs -A Clinical Case
Report
Nwadinigwe CU1, Iyidobi EC2, Ekwunife RT1, Onwuekwe CV1
Learning Point for this Article:
Diagnosis of symptomatic cervical ribs requires ahigh index of suspicion and detailed clinical evaluation to prevent inappropriate cervical
spine surgery.

Abstract
Introduction: Cervical rib is a mesenchymal or cartilaginous elongation of the transverse process of usually the seventh, rarely the sixth, and
very rarely the fifth cervical vertebrae. It is an important cause of thoracic outlet syndrome as it has been reported in 5–9% of patients with
thoracic outlet syndrome. Bilateral cervical rib is a rare anomaly with a prevalence of 0.56% in Enugu, South Eastern Nigeria. This case is
reported to emphasize the possibility of bilateral cervical rib as a cause of thoracic outlet syndrome in our environment.
Case Report: A 28-year-old female soldier was referred to the spine surgery unit with neck and right shoulder pain of 3 years duration. Pain
radiated into the hand and was worsened at night and by elevation of the right upper limb as well as the use of the limb. She had episodes of
paresthesia, loss of sensation to both fine and crude touch at C8 and T1 dermatomes, coldness, and swelling of the right upper limb. Right-hand
interossei muscle power was 4/5 (MRC grading).X-rays of the cervical spine showed bilateral cervical ribs which were longer on the right than
on the left. Magnetic resonance imaging of the cervical spine showed short segment cervical cord syrinx formation at C2/C3 level and bilateral
cervical rib with brachial plexus compression on the right side. Right cervical rib excision was done under general anesthesia through an
anterior approach with the patient in supine position. Intraoperative findings were of a complete cervical rib. There was complete resolution of
all symptoms by the 5-month follow-up visit.8 months after the initial operation, she re-presented at the outpatient department with similar
symptoms on the left upper limb. She had excision of the left cervical rib which intraoperatively was noted to be an incomplete cervical rib with a
fibrous cord tethering the brachial plexus. At 12-month follow-up visit, the patient had full resolution of all symptoms with the full use of both
upper limbs.
Conclusion: Bilateral cervical rib, though rare, is a possible differential diagnosis for neck and upper limb pain and neurologic claudication
which can mimic cervical radiculopathy and myelopathy.
Keywords: Thoracic outlet obstruction, bilateral cervical ribs, neurological claudication.

Introduction
Cervical rib is a mesenchymal or cartilaginous elongation of the
transverse process of usually the seventh, rarely the sixth, and
very rarely the fifth cervical vertebrae [1], it can be unilateral or
bilateral. It appears as incomplete or completely developed
bone that reaches as far anteriorly as the first thoracic rib with
which they fuse. Incomplete ribs are often associated with

fibrous bands. Bilateral cervical rib is a rare anomaly with a
prevalence of 0.56% in Enugu, South Eastern Nigeria [2].
Cervical rib has an overall prevalence of 0.7% in the same
population. It is, however, an important cause of thoracic outlet
syndrome as it has been reported in 5–9% of patients with
thoracic outlet syndrome [3, 4]. The thoracic outlet is a triangle
at the base of the neck bordered by the scalenus anterior and
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medius muscles, the first rib, and the clavicle. The subclavian
artery and the lower trunk of the brachial plexus pass through
this space. The presence of a cervical rib reduces the space
forcing the neurovascular structures upward. These may thus
become compressed leading to neurovascular symptoms and
signs referred to as thoracic outlet syndrome [5].
Case Report
A 28-year-old female soldier was referred to the spine surgery
unit with right shoulder pain of 3 years duration. Pain radiated
into the hand and was worsened at night and by elevation of the
right upper limb. She had episodes of paresthesia, loss of
sensation to both fine and crude touch at C8 and T1
dermatomes, coldness, and swelling of the right upper limb.
Right-hand interossei muscle power was 4/5 (MRC grading).
Anteroposterior X-rays of the cervical spine (Fig. 1)showed
bilateral cervical ribs which were longer on the right than on the
left. Magnetic resonance imaging of the cervical spine showed
short segment cervical cord syrinx formation at C2/C3 level
and bilateral cervical rib with brachial plexus compression on
the right side. Right cervical rib excision was done under general
anesthesia through an anterior approach (an 8cm longitudinal
incision just above the right clavicle) with the patient in supine
position. Intraoperative findings were of a complete cervical rib.
Platysmal repairs over a drain then subcuticularethylone 2.0
closure. There was complete resolution of all symptoms by the
5-month follow-up visit. 8 months after the initial operation,
she re-presented at the outpatient department with similar
symptoms on the left upper limb. She had excision of the left
cervical rib which intraoperatively was noted to be an
incomplete cervical rib with a fibrous cord tethering the
brachial plexus. At 12month follow-up visit,
the patient had full
resolution of all
symptoms with the full
use of both upper limbs.

Discussion
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In the early fetal period,
lateral costal processes
form along each
vertebrae along the
entire spine. In the
thorax, these elongate to
Figure 1: Anteroposterior form the ribs; however,
cervical radiograph showing in the rest of the spine,
they fuse with the
bilateral cervical ribs.

vertebrae to become the transverse processes [6]. Mutations in
hox genes mediate the abnormal development of cervical ribs
[6]. Galen (2nd century AD) and Vesalius (6th century) were
the first to describe the cervical rib in detail [7]. Pilling in 1894
recorded the first case series on cervical ribs in which he collated
139 cases of cervical ribs of which 3 were symptomatic [8]. Cote
in 1861 published the first surgical excision for symptomatic
cervical rib [9]. In 1869, Gruber proposed a classification of
cervical rib based on the amount of bone present and the
thickness of the rib-like structure which was later modified by
Blanchard[10,11]. This classification is divided into five types:
Type 1: Complete cervical rib attached to the sternum
Type 2: Cartilage of the cervical rib is attached to cartilage of the
first rib
Type 3: The two extremities of the ribs are developed as bone
structures, but the intermediate portion is a fibrous cord
Type 4: The two extremities are developed but not united by a
fibrous cord
Type 5: The cervical rib is represented by a segment attached to
the vertebrae, no anterior extremity exists.
The relevance of this classification is that, even when
radiographs show a prominence of the C7 vertebral transverse
processes, a fibrous cord can still exist compressing the
neurovascular structures like in our patient on the left side. Even
though cervical ribs occur more commonly on the left
symptoms are common on the right due to more frequent use of
the right, more drooping of the right shoulders in right-handed
persons, and also due to the close proximity of the right plexus
to the right rib [5]. Our patient first developed symptoms on
the right. Women present more often with symptoms than men.
Todd believes that it is due to the greater movement of the chest
in women while Evan thinks that it is because deformities are
noted more often by women [7]. The index patient is a woman.
Even though the anomalyis congenital, symptoms occur
around the age of 30 due to sagging of the shoulders with
increasing age [5, 8]. This puts more traction on the
neurovascular structures giving rise to symptoms. The index
patient developed symptoms at the age of 25 years. While
cervical ribs may often be asymptomatic [12], when
symptomatic patients can present with both vascular and
neurogenic symptom as in the index patient. Neurogenic
symptoms include pain radiating into the hand with
paresthesias, weakness, and wasting of muscles in the affected
limb and hand. Vascular symptoms range from coldness,
swelling, and bluish discoloration of the limb. Cerebral
embolus is a rare but noted complication as a result of
retrograde flow from subclavian artery compression [13, 14].
These symptoms may be attributed to other differential
diagnosis like cervical stenosis and cervical spondylosis
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possibly leading to inappropriate cervical spine surgery.
Operative excision of cervical ribs is indicated in the presence
of severe pain, severe muscle wasting, or if there are vascular
symptoms [5, 8].

Clinical Message

The above case report is to highlight bilateral cervical rib as a
possible differential diagnosis for shoulder and upper limb
neurologic symptomsas well as its treatment and outcome.
High index of suspicion and detailed clinical evaluation is
needed to prevent inappropriate cervical spine surgery.

Conclusion
Bilateral cervical rib, though rare, is a possible differential
diagnosis for neck and upper limb pain and neurologic
claudication which can mimic cervical radiculopathy and
myelopathy.
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