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Cervical transverse process fracture

Cervical transverse process fractures have a strong association with other cervical spine fractures and
blunt cerebrovascular injury 1).

With the advent of whole body computed tomography of trauma patients, the radiologic diagnosis of
transverse process fractures (TPF) has increased. Spine service (neurosurgical or orthopedic)
consultation is frequently requested for patients with these fractures, stressing constraints on these
practices.

When TPF are identified, diligence in searching for a spine injury or abdominal injuries should be
exercised, as these associated injuries occur frequently 2).

Isolated cervical transverse process fracture (TPF) of the subaxial cervical spine can be considered as
clinically insignificant and do not require treatment 3)

Clinicians should maintain high indices of suspicion for associated injuries in patients with isolated
transverse process fractures especially after high-velocity mechanisms 4).

1.- Fracture of the right transverse process of C2 involving the transverse foramen.

2.- Similar fracture passing through right transverse foramen of C3.

Vertebral artery angiography should be considered when patients with transverse process fractures
extending into the transverse foramen develop signs and symptoms of vertebrobasilar disease 5).

A case report demonstrates the severity of injury after minor trauma in the context of ankylosing
spondylitis, the capacity for full recovery in oesophageal perforations in spinal trauma, and that
clinical suspicion of such injuries allows early diagnosis, treatment and reduced complications 6).

Case series

The Ronald Reagan UCLA Medical Center patient database was queried (years 2005-2016) using
International Classification of Diseases, Ninth Revision, code 805: fracture of the vertebral column
without mention of spinal cord injury.
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A total of 129 patients with isolated transverse process fractures (ITPFs) were identified. Mean age
was 38.1 years (range 15-92 years). Women were more likely to present with abdominal pain and
associated kidney injury (P = 0.018 and P = 0.012, respectively). Motor vehicle accident (MVA) was
the most common mechanism of injury (n = 81, 62.8%) and was associated with thoracic (P = 0.032)
and lower extremity pain/injury (P = 0.005). Back pain was the most common presenting symptom (n
= 71, 64.6%) and was associated with intraabdominal and lower extremity injuries (P = 0.032 and P =
0.016, respectively). Chest and neck pain were associated with vascular injuries (P < 0.001 and P =
0.001, respectively). Spine consult (neurosurgery or orthopedic surgery) was frequent (n = 94, 72.9%)
and was more common after MVA versus fall (P = 0.018).

Several factors were identified as significant markers of associated injuries, including female sex,
MVA, and presenting symptoms. Neck and chest pain were significantly associated with vascular
injuries. Clinicians should maintain high indices of suspicion for associated injuries in patients with
ITPFs, especially after high-velocity mechanisms 7).

21 patients (2.4%) had 25 isolated TPFs of the subaxial cervical spine. The seventh vertebra was
involved predominantly (76%). The initial treatment regimen was unrestricted movement in all
patients. No associated adverse events were observed. A follow-up of 13 to 39 months was available
in 14 patients. Follow-up showed a stable and intact subaxial cervical spine in all patients'
radiographs, a patient satisfaction of 9.3 (SD 1.48), a Cybex measured range of motion in the sagittal
plane of 109 degrees (SD 12.5, 95-129), the frontal plane of 70 (SD 17.8, 37-100) and the transverse
plane of 144 (SD 12.5, 116-164), and a mean neck disability index score of 3.93 (SD 8.24).

The incidence of isolated TPFs of the subaxial cervical spine was 2.4%. Unrestricted movement
resulted in satisfying functional, anatomic, and neurologic outcomes without associated adverse
events. This study confirms that isolated TPFs of the subaxial cervical spine can be considered as
clinically insignificant and do not require treatment 8).

Patients for a retrospective, institutional review board-approved study were identified by reviewing
the daily neurosurgical census from July 2004 to February 2007. Data were collected by chart review
on all patients with TPF-grouped into isolated fractures (iTPF) and fractures with other associated
spinal injuries (aTPF). Other parameters evaluated included fracture location, other spinal injuries,
nonspinal injuries, mechanical stability, neurologic findings, pain, and treatment (surgical stabilization
or decompression or bracing or both).

Eighty-four patients with one or more TPF were identified-47 with iTPF and 37 with aTPF. All iTPF and
aTPF patients were found to be neurologically intact. No patients with iTPF required surgery or bracing
for spinal stability, but 4 aTPF needed surgery and 18 aTPF required bracing with a total of 22
requiring neurosurgical intervention (p < 0.0001). However, none of these patients received
treatment for the TPF. Twenty-five patients had associated abdominal injuries (16 of 46 iTPF, 9 of 37
aTPF, p = 0.3335).

iTPF are not associated with neurologic deficit or structural instability requiring spine service
intervention. Therefore, conservative management without neurosurgical or orthopedic consultation is
appropriate. When TPF are identified, diligence in searching for other spinal injuries or abdominal
injuries should be exercised, as these associated injuries occur frequently 9).
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In a retrospective study of 216 patients with cervical fractures evaluated by plain films and computed
tomography, Woodring et al., found that transverse process fractures were common. Transverse
process fractures were present in 24% of patients with cervical fractures and accounted for 13.2% of
all cervical fractures. Cervical radiculopathy and brachial plexus palsy were present in 10% of patients
with transverse process fractures. In 78% of transverse process fractures, CT scanning showed that
the fracture extended into the transverse foramen. Vertebral artery angiography, performed in eight
patients with fractures involving the transverse foramen, showed dissection or occlusion of the
vertebral artery in seven (88%) instances. Two of these seven patients had clinical evidence of
vertebral-basilar artery stroke. Vertebral angiography should be considered when patients with
transverse process fractures extending into the transverse foramen develop signs and symptoms of
vertebrobasilar disease 10).

A 66 year old man fell backwards from the first rung of a ladder sustaining a cervical transverse
process fracture of C6 vertebral body and a new diagnosis of ankylosing spondylitis. He was taken for
surgical fixation, however his oesophagus was discovered entrapped within the fracture at the time of
surgery. Despite the severity of the injury, with surgical reduction, fixation and oesophageal exclusion
this patient made a full recovery.

This case demonstrates the severity of injury after minor trauma in the context of ankylosing
spondylitis, the capacity for full recovery in oesophageal perforations in spinal trauma, and that
clinical suspicion of such injuries allows early diagnosis, treatment and reduced complications 11).

A 40-year-old building and construction male worker who slipped and fell on an iron rod that resulted
in penetrating wound on the right side of the anterior neck a week prior to presenting at our facility.
He pulled out the iron rod immediately. Computer tomography angiography (CTA) done revealed C2-
C4 transverse process fractures on the right side and a fracture at the right lamina of C3 and right
common carotid artery dissection with stenosis. He was successfully treated with stenting via
endovascular approach.

Richard et al., adopted the view that patient should never pull out objects that result in Penetrating
neck injuries (PNI) because of complex neurovascular architecture of the neck. The mortality rate of
the patient will have doubled if the iron rode penetrated the common carotid artery. The gold
standard treatment option for carotid artery dissection and stenosis is endovascular approaches 12).
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