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Case report

Penetrating trauma causing cerebrospinal fluid leak 
without nerve root damage
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Unusual presentation of more common disease/injury
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Summary
a 19-year-old man with a stab injury to the lower back 
presented with no focal neurology or haemodynamic 
instability. He complained of a headache that was 
improved by lying flat and underwent imaging to look 
for damage to local structures. He was found to have air 
in his intraspinal space. Initially this case was managed 
conservatively; however, 2 weeks after discharge, he 
presented with cerebrospinal fluid leak from his wound. 
this was managed with neurosurgical intervention 
and watertight closure of fascia. there were no further 
complications.

BaCkground 
An unusual clinical scenario in which a penetrating 
injury caused breach of the dura with air in the 
intraspinal space without any nerve root damage or 
progression to pneumocephalus.

CaSe preSenTaTion
A 19-year-old man was stabbed with a kitchen 
knife in his right lower back. The skin laceration 
was 4 cm and situated 8 cm from the midline. There 
was minimal recollection about the size of the knife, 
and no other penetrating injury was recalled. The 
patient did not suffer any other injuries and was 
able to stand and walk after the event.

On arrival to the emergency department, he 
was haemodynamically stable with a pulse of 82 
beats per minute and systolic blood pressure of 
155 mm Hg. His Glasgow Coma Score remained 
15/15 throughout. On examination there was 
no bleeding or discharge from the wound. The 
patient was complaining of severe headache that 
was improved on lying flat. Neurological exam-
ination of his lower limbs revealed MRC5/5 power 
bilaterally, intact sensation throughout and normal 
reflexes. Anal tone was normal.

His CT scan revealed air in the spinal canal (figures 1 
and 2). In the context of the history, imaging results 
and lack of focal neurology, it can be concluded that 
he suffered a penetrating injury to his dura causing a 
cerebrospinal fluid (CSF) leak and subsequent head-
ache without involvement of his nerve root. Further 
investigation with MRI suggested that the knife 
struck the inferior facet of L5.

inveSTigaTionS
The CT scan with contrast revealed traumatic 
incisions in the paraspinal soft tissues of the level 
L5-S1. Air was noted in the erector spinae muscles 

and the right quadratus lubrorum as well as the 
spinal canal in the levels L4-L5 (most likely in the 
epidural space) and in the right facet joint. There 
was no evidence of abdominal injury.

MRI revealed an enlarging subcutaneous high 
Short T1 Inversion Recovery (STIR), interme-
diate T1 signal collection, tracking through the 
paraspinal muscles, which may have represented a 
continual CSF leak.

TreaTmenT
Case was discussed with the neurosurgical 
colleagues who recommended surgical interven-
tion with superficial washout and closure of the 
wound. Postoperative care included serial neuro-
logical examination, 7-day course of antibiotics and 
flat bed rest. He was monitored for signs of nerve 
compression from intraspinal haematoma, wound 
infection and ongoing CSF leak.

ouTCome and follow-up
The patient was discharged after 5 days of flat bed 
rest with a supply of oral antibiotics to complete 
the course.

Eight days after the original injury he presented 
himself to Kent and Canterbury Hospital and was 
found to have CSF leak so was transferred to King's 
College Hospital under care of the Neurosur-
gical team. Day 9 post injury, a lumbar drain was 

figure 1 CT image in the coronal plane illustrating air 
in the spinal canal.
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inserted, and on day 11, he underwent lumbosacral stab wound 
exploration and washout. The wound was extended laterally, 
washed out with saline/peroxide and then closed with watertight 
opposition of the fascia and closure of superficial structures. The 
lumbar drain was removed after 8 days, and he was discharged.

No further follow-up was required, but he was recommended 
to restrict himself to gentle exercise and to avoid straining for 
the next 2 months.

diSCuSSion
It is important to differentiate between air in the epidural 
space, which is normally benign and self-limiting, and air in 

the arachnoid space, which is usually associated with pneu-
mocephalus and neurological deficit.1 Pneumorrhachis after 
penetrating trauma has rarely been described. Review of the 
literature reveals three cases, one with air in the epidural 
space, which was self-limiting, and twowere in the subarach-
noid space and were associated with pneumocephalus and 
lasting neurological deficit.1 2

learning points

 ► Lack of neurological deficit does not exclude damage to the 
dura.

 ► When air is seen in the spinal column, it is vital to establish 
if it is in the epidural or arachnoid space as the latter is 
associated with greater risk of complication.

 ► If there is clinical suspicion of cerebrospinal fluid leak, then 
referral to a tertiary centre is recommended.
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figure 2 CT image in the transverse plane illustrating air in the spinal 
canal.
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