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Abstract

We present two interesting and rare cases of
pneumorrhachis (intraspinal air). The first patient is a 43-
year-old male patient who had a road traffic accident and
trauma CT showed impressive pneumocephalus and
pneumorrhachis within the cervical canal. Treatment was
conservative and the patient improved the following
weeks with reabsorption of the air. Another 60-year-old
female patient had known diverticulitis and developed
paraparesis of her legs with associated fever. MRI of her
spine showed extensive intraspinal air in the
thoracolumbar space. She was operated combined with
neurosurgeons and abdominal surgeons with colostomy
and laminectomy. After a long treatment on ICU and
rehab center 6 months after surgery she was able to walk
with help.
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Introduction
Pneumorrhachis (air within the spinal canal) is extremely

rare. There are different causes described in the literature.
There is traumatic origin and spontaneous development
described. Also infectious association is reported. Prompt
evaluation and diagnosis is very important [1]. In our
Department of Neurosurgery within the last 2 years we treated
2 patients with pneumorrhachis who had a different origin of
this rare disease.

Case Study

Case 1
A 43-year-old male patient had a motor accident as a truck

driver. He was fixed within the car about hours after the
accident in an upright position. In the primary CT of his head
and spine there was impressive pneumocephalus and
pneumorrhachis within the cervical spinal canal (Figures 1-3).

Figure 1 CCT with pneumocephalus.

Figure 2 Sagittal CT of the cervical spine with
pneumorrhachis.

Figure 3 Axial CT of the cervical spine.

The treatment was conservative on Intensive Care Unit. 5
days after the accident he could be extubated. MRI of his
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cervical spine showed nerve root avulsions at C6 and C7 on the
left side. Neurologically he showed a brachial plexus lesion on
the left. The intracranial and intraspinal air resolved
completely and the patient could be discharged to a
rehabilitation center after 4 weeks.

Case 2
A 60-year-old female patient was admitted in our hospital

with acute low back pain, radicular pain and bladder
dysfunction. The neurological examination showed a tibialis
anterior paresis (MRC grade 4) on the left side. On admission
the patient had pyrexia, a GCS of 15. Her blood tests showed a
raised C-reactive Protein of 29.9. She had a past surgical
history of sigmoidal diverticulitis. A CT-Scan (Figure 4) and
MRI-scan (Figures 5 and 6) of her spine showed extensive
intracranial intraspinal air. A MRI-scan demonstrated also a
large collection of gas in the presacral space which tracked into
the intraspinal space.

On the next day the neurological deficit worsened to
paraplegia of the lower extremities. MRI of the lumbar spine
showed an abscess in the retroperitoneal space with
intraspinal extension. The patient was immediately operated
on in a combined setting of neurosurgeons and abdominal
surgeons; a laminectomy L4 was performed to drain the
intraspinal abscess, anterior rectum resection with a
colostomy and an appendectomy were performed. The patient
was treated antibiotically. Two weeks later massive pus came
out of the lumbar wound. She was therefore operated once
more, whereby the pus collection was drained and a drain was
left behind to be flushed over regularly. In the following days
the patient improved clinically and neurologically. Follow-up
imaging demonstrated improvement of the inflammatory
changes.

The patient was transferred to a rehabilitation center
specialized in spinal cord injuries. By discharge she had a
paresis of the right leg MRC grade 2 and could move her toes
on the left side. At follow-up examination six months later she
is able to walk with assistance.

Figure 4 Sagittal CT of the thoracolumbar spine with air
within the spinal canal.

Figure 5 Sagittal MRI of the thoracolumbar spine with
demonstration of the abdominal disease.

Figure 6 Sagittal MRI of the lumbar spine after laminectomy
and resolution of the air.

Discussion
Pneumorrachis is a rare phenomenon, where air enters the

spinal canal. Free air surrounding the dura mater spinalis
(pneumorrachis) present in the intradural or extradural
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compartments is a rarely described phenomenon [2,3].
Pathogenesis and aetiologies of pneumorrhachis are multifold
and can be a diagnostic challenge. It is a rare and exceptional
finding. Usually the treatment is conservative [4]. Oertel et al.
also presented a patient with cervical pneumorrhachis after
head injury. In our first case also the patient had a motor
accident as a truck driver. He was fixed within the car about
hours after the accident in an upright position so the air might
have distributed during that time. Gelalis et al. [5] performed a
systematic review of the literature (37 articles with 44 cases).
Treatment is individual. Subarachnoid pneumorrhachis is a
marker of severe injury.

Pneumorrachis can rarely cause symptoms of spinal cord
compression and may require urgent decompressive surgery
[6]. Song and Lee performed a laminectomy of C7 in a patient
with progressive weakness of his legs [7].

Intraspinal air can be divided into primary and secondary
pneumorrachis, classified into extra- or intradural
pneumorrachis and aetiologically subsumed into iatrogenic,
traumatic and nontraumatic [6,8-12]. Pneumorrachis is
thought to be associated with an increased morbidity and
mortality [13]. The condition could also be seen after
traumatic brain injury, especially with skull base and sinus
fractures. Pneumorrhachis after skull base fracture is
described by Inamasu et al. [14], Bozkurt et al. [15] and Arora
et al. [16]. Pneumorrhachis can be classified as epidural or
subarachnoid space pneumorrhachis [17,10]. Goh and Yeo [10]
presented a case of entire pneumorrhachis due to isolated
head trauma. Cayli et al. [18] described air within the cervical
subarachnoid space due to traumatic pneumocephalus.
Harandou et al. [2] described a 37 year old patient with a
motor vehicle accident. CT showed bilateral hemothorax, rib
fractures and fracture of the 4th vertebra associated with air in
the spinal canal extending from T6 to L2. Chibbaro et al. [19]
reported pneumorrhachis extending through the entire spinal
canal in a patient who was involved in a road traffic accident
who had no apparent major bone and soft tissue injuries.
These cases show the different individual findings.

Also pediatric cases are published. Silver et al. [20]
presented a 3 weeks old girl after an automobile accident. In
this case pneumorrhachis developed after jejunal entrapment
by a fracture dislocation of L2.

Derner et al. [21] published an interesting case of a 41-year-
old man with thoracic trauma and avulsion of brachial plexus.
On admission they found pneumorrhachis at the
cervicothoracic transition with normal skull and brain. After 5
days CT Scan showed right frontal pneumocephalus and MRI
on the 10th day showed nerve root pneumomeningocele at
the level of C7 and C8.

Less common causes included primary spinal sources,
visceral injuries, and fulminant infections. Kirzner et al. [22]
found air within the spinal canal of a diabetic woman who had
fever and back pain. With the help of CT there was detection
of de novo gas formation within an epidural abscess. Rehman
et al. [23] presented 2 cases with abdominal emergencies
(emphysematous pyelonephritis and bowel gangrene). In

these cases they stated that pneumorrhachis could be a sign of
poor prognosis. Amit et al. [24] presented a 60-year-old man
with meningism and reduced conscious level. Imaging
demonstrated a perforated sigmoid colon with retroperitoneal
air associated with pneumorrhachis and pneumocranium. He
required a Hartmann´s procedure and broad spectrum intra-
thecal antibiotics which led to resolution of the
pneumorrhachis and pneumocranium. In our second case also
a perforation of sigmoid diverticulitis and fistula led to the
development of intraspinal air and spinal abscess.

Conclusion
In most published cases, pneumorrachis was not associated

with any spinal cord symptoms, not tend to migrate and
reabsorbs spontaneously.

Intraspinal gas can be found in combination with associated
gas distribution in other compartments of the body such as
pneumocephalus, pneumothorax, pneumomediastinum,
pneumopericardium or subcutaneous emphysema [6,8,11,13].
Ristagno et al. [25] presented a case of pneumorrhachis
following resection of lung carcinoma. Intraspinal epidural air
collection developed following a sudden resolution of
subcutaneous emphysema.

Another route of intraspinal entry outside of traumatic and
iatrogenic cause may be due to gas dissecting indirectly
between the paraspinal soft tissues into the epidural space of
the spinal canal via the neural foramina and along the vascular
and nerve root sheaths [16,24].

The therapy of pneumorrachis is in most cases conservative
or treatment of underlying causes. Oxygen therapy was
sometimes used with the concept that oxygen may facilitate
air absorption [6].
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