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Transient neurological deficit following 
cervical spine injury or cervical 
cord neurapraxia (CCN) has been 
described following sports injuries. 

However, the onset of symptoms is usually 
immediate with subsequent rapid and complete 
recovery.1 Radiological findings are normal 
except for pre-existing narrowing of the canal, 
which may be congenital or degenerative.1 Here 
we report the case of a patient presenting with 
acute quadriplegia a few hours after a minor 
“rear-ending” type of motor vehicle collision, 
followed by rapid recovery.

C A S E  R E P O RT
An otherwise healthy 34-year-old male was referred 
from the local health center (LHC) to the emergency 
department (ED) of the Sultan Qaboos University 
Hospital following a motor vehicle collision where 
his car was “rear-ended” at low speed. He was 
wearing a seatbelt and a history of being involved in a 
previous minor collision. At the time of the collision, 
there was no loss of consciousness or neck pain 
and he was asymptomatic when he reached home. 
Four hours later, he started to have a headache and 
generalized body ache. He visited the nearest LHC 
where his headache worsened and he was unable 
to move all of his limbs. He was then escorted by  
ambulance to the hospital.

On arrival to the ED, he was fully conscious and 
oriented. All of his vital signs were within normal 

limits. Neurological examination revealed a flaccid 
quadriplegia with absent deep tendon reflexes and 
intact sensations. Examination of the neck revealed 
no tenderness. He was administered a bolus dose 
of intravenous methylprednisolone 30mg/kg, and 
sent for radiological evaluation with a cervical 
collar. All of his laboratory investigations, including 
electrolytes and blood sugar, were within normal 
limits. Computed tomography (CT) scan of the 
brain was normal, and the cervical spine showed no 
bony injury. There was narrowing of the C5-6 disc 
space suggestive of degenerative changes [Figure 1].

Following the scan, he had a rapid neurological 
improvement. When seen by the neurosurgeon, 
he had normal power in all of his limbs. Magnetic 
resonance imaging (MRI) of the cervical spine 
showed C5-6 disc degeneration and herniation 
causing thecal and mild cord compression [Figure 
2]. He underwent an anterior C5-6 discectomy with 
fusion and anterior fixation. He was discharged on 
the fifth day with normal power and sensations in all 
of his limbs. The patient had no neurological deficits 
when he was seen on a follow-up visit after six weeks.
However, he continued to have mild headaches,  
which resolved within two weeks.

 D I S C U S S I O N
“Rear-ending” type of motor vehicle collisions 
typically result in what is commonly referred to as 
whiplash injuries with mainly minor musculoskeletal 
problems including, neck pain, headache, dizziness, 
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A B S T R AC T
Transient neurological deficit following cervical trauma have been reported following sports 
injuries, and has been referred to as cervical cord neurapraxia. The so-called “whiplash 
injuries” following minor motor vehicle collisions usually do not produce any neurological 
deficit. Here we report the case of a whiplash type of injury presenting with a delayed onset 
neurological deficit, which was followed by rapid and complete recovery. The patient, an 
otherwise healthy 34-year-old male, attended the emergency department of Sultan Qaboos 
University Hospital following a rear-end motor vehicle collision. We present images showing 
degenerative disc disease causing spinal canal narrowing and mild cord compression in the 
patient, but no spinal instability. Differential diagnoses are also discussed.
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neck movement restriction, and rarely paresthesia and 
focal weakness due to brachial and peripheranerve 
entrapment.2-4 Significant neurological deficits 
such as quadriplegia are uncommon with this  
type of trauma.

Transient neurological deficits or CCN have been 
reported mainly following sports injuries. They can 
be acute in onset, sensory or motor in nature, and 

typically last less than 15 minutes, and rarely up to 
48 hours with full recovery after that.1 Radiological 
investigations were normal except for degenerative 
changes and narrowing of the sagittal diameter 
of the cervical canal. MRI of the cervical spine in 
these patients shows narrow canals due to disc and 
osteophyte changes, but no cord abnormalities.1 
Our patient, who had a minor whiplash injury, 
was asymptomatic for more than four hours before 
developing neurapraxia like features, lasting for less 
than two hours. The MRI showed canal narrowing 
and mild cord compression at C5-6 level, but no 
changes within the cord parenchyma. Torg-Pavlov 
ratio, the diameter of cervical canal to width of 
cervical body, which is used to predict the severity 
and occurrence of acute cervical spinal cord injury 
after minor trauma to the cervical spine, should be 1, 
with less than 0.85 indicating stenosis. In our case, the 
value was calculated to be 0.8 [Figure 1]. However, the 
Torg-Pavlov ratio is very subjective and its relevance 
has not yet been established.1,5

The other main concern for a patient presenting 
with headache and quadriplegia is to rule out any 
vascular injury, such as vertebral or carotid artery 
dissection. Major cervicocephalic arterial dissections 
may present with only headaches and neck pain,6 or 
with major symptoms of cerebral ischemia such as 
hemiplegia, visual loss, and cranial nerve palsies.7 In 
this case, the MRI images did not reveal any evidence 
of carotid or vertebral artery dissection.

Figure 2: Magnetic resonance imaging of the cervical spine, T2-weighted (a) sagittal and (b) axial showing 
C5-6 disc herniation causing thecal and mild cord compression with no visible cord parenchymal changes.

Figure 1: Sagittal reconstruction computed 
tomography scan of the cervical spine showing no 
bony injury or subluxation but degenerative changes 
in the C5-6 discs, including disc space narrowing 
and posterior osteophytes.
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Another cause for a subacute or delayed 
neurological presentation is the anterior spinal 
artery syndrome.8,9 There is usually both sensory 
and motor involvement. However, there is a reported 
case of spinal cord ischemia following anterior 
spinal artery occlusion with sensory sparing.10 
Recovery with this kind of arterial injury is not as 
rapid or complete and MRI always shows evidence 
of cord ischemia, which was absent in this case. 
However, a reversible arterial spasm could possibly 
explain the transient deficit with minimal cord  
changes on MRI.

Post-sepsis myopathy in the intensive care 
setting, and metabolic causes like hypokalemia, 
hypophosphatemia and hypoglycemia are other 
reported causes of delayed onset and transient limb 
weakness.11 The role of steroids in the management 
of acute spinal cord injuries has remained 
controversial. After the results of the National 
Acute Spinal Cord Injury Study (NASCIS) II and 
III, protocols on methylprednisolone administration 
in acute spinal cord injury were reviewed and 
many medical societies have changed their 
recommendations. Though it is no longer possible 
to regard methylprednisolone administration as 
a standard of care for acute spinal cord injury, 
there may be a role for its use until it is substituted  
by other therapies or techniques.12

In this patient, the clinical features are compatible 
with that of CCN in terms of rapid onset, and 
transient nature with rapid and complete recovery. 
The pathophysiology of this kind of injury is due to 
the sudden stretching of the cord in a hyperflexion/
hyperextension injury compounded by a narrow 
cervical canal due to pre-existing degenerative disc 
disease.1 However, the delayed onset cannot be 
explained in this manner. A transient vascular insult 
like vasospasm can probably account for the slightly 
delayed onset and also the rapid recovery. The role 
of steroids in the recovery process of this patient is 
highly debatable as the recovery was too rapid to 
account for the steroid effect.

C O N C LU S I O N
Minor whiplash injuries to the cervical spine can 
result in neurological deficits in the presence of 
cervical canal narrowing. In an acute presentation, 
bony injury and instability remain the primary 
pathologies to exclude followed by vascular injury 
using appropriate imaging modalities. Neurapraxia 
would remain a retrospective diagnosis.
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