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Abstract

Background: Pneumorrhachis (PR) describes the rare presence of intraspinal air, mainly following traumatic or
iatrogenic procedures. According to the localization of air in the spinal canal, PR has been classified into internal
(subdural) and external (epidural). PR rarely manifests in neurological deficits and usually resolves spontaneously
without recurrence, with air being passed directly into the bloodstream.
Here, we report a case of external PR occurring spontaneously (without any underlying trauma or surgical
interventions) manifesting as neurological deficits. This is an extremely rare finding with only a limited number of
cases in the literature.

Case presentation: We report a case of spontaneous external PR manifesting as neurological symptoms in a 62-
year-old male diabetic patient with chronic low backpain who developed numbness in his perineal region mainly
on the left side. His medical history was normal, without trauma or surgical intervention. Magnetic resonance
imaging (MRI) and computed tomography (CT) in the past 2 years demonstrated degenerative changes in the
lumbar spine, including end plates and disc spaces, with intervertebral disc vacuum phenomenon (VP); the CT
additionally showed intraspinal air in the epidural space at L5-S1 levels compressing the cauda equina. A diagnosis
of spontaneous external PR was made. A follow-up MRI upon exacerbation of neurological deficits showed an
increase in air locule size. Our patient was managed conservatively on a nonsteroidal anti-inflammatory agent (NSAI
D) and was advised for regular follow-ups. No aspiration or surgery has been performed to date.

Conclusions: Spontaneous external pneumorrhachis manifesting as neurological symptoms is extremely rare. Due
to degenerative disc disease producing vacuum phenomenon, we propose that spontaneous PR secondary to
intradiscal VP be considered as part of the differential for radicular symptoms, especially with increasing age. The
most effective noninvasive investigation for the diagnosis of PR is CT. MRI is less beneficial in the case of PR as gas
and calcifications are hard to distinguish, both being of low-intensity signals on all MR sequences.
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Background
Pneumorrhachis (PR) is an exceptional finding character-
ized by the presence of intraspinal air following a multi-
tude of possible etiologies, mainly trauma and iatrogenic
procedures. Traumatic PR is often associated with air
distribution in other body cavities, predominantly pneu-
mocephalus, pneumothorax, pneumomediastinum, and
subcutaneous emphysema. Therefore, the presence of
traumatic PR necessitates searching for other pathological
conditions to rule out the more untoward etiologies [1–3].
On rare occasions, PR develops spontaneously due to ma-
lignancy, violent coughing, and degenerative processes [1,
4]. PR is primarily a radiological diagnosis, with CT being
the diagnostic tool of choice [4].
Based on the anatomic location of intraspinal air, PR is

classified into extradural (external PR) and subdural (in-
ternal PR): extradural PR is generally innocuous, whereas
internal PR is associated with major trauma and is be-
lieved to be a marker of severe injury [1]. In either case,
PR is usually asymptomatic and resolves spontaneously
without recurrence as air is directly passed into the
bloodstream; thus, a conservative treatment approach is
recommended [1, 4]. Very rarely has PR been shown to
manifest clinically as motor and sensory loss. We
present the imaging findings of an extradural PR mani-
festing in neurological deficits and review the existing
literature surrounding these findings.

Case presentation
A 62-year-old male diabetic patient with a history of
chronic low backpain presented with the chief complaint
of numbness in his perineal region mainly on the left
side. No bowel or urinary symptoms were noted. There
was no history of recent or past trauma, prior spinal in-
jections, or surgery.
Upon MRI and CT in 2018 and 2019 respectively, de-

generative changes in the lumbar spine were observed,
including end plates and discs, with associated interver-
tebral disc space vacuum phenomenon (Fig. 1). CT add-
itionally showed an air locule present in the epidural
space at L5-S1 levels (Fig. 1). A diagnosis of external
pneumorrhachis was made.
A follow-up MRI performed in May 2020 upon ex-

acerbation of pain symptoms revealed an increase in the
size of the air locule, measuring 1.5 × 2 cm postero-
centrally and in the left paramedian location at L5-S1
levels, compressing the cauda equina (Fig. 2). The other
disc-related changes with mild bilateral foraminal com-
pressions at multiple levels were relatively stable in com-
parison to previous imaging findings (Fig. 2).
Our patient was managed conservatively on a non-

steroidal anti-inflammatory agent and was advised for
regular follow-ups. No aspiration or surgery has been
performed to date.

Discussion
In our case, external PR developed spontaneously, with im-
aging findings showing gas in the intervertebral disc sec-
ondary to degenerative disc disease. The radiographic
appearance of gaseous collections in the disc space is called
the vacuum phenomenon (VP), which largely occurs sec-
ondary to disc degeneration. From a biomechanical per-
spective, enlarging clefts in the disc create negative
pressures which pull gas (produced from surrounding tis-
sues) into the disc space [5, 6]. PR can be produced from
the vacuum disc phenomenon via 2 mechanisms: (1) gas-
containing disc fragments herniate into the spinal canal,
clinically presenting as a classical herniated disc fragment,
and (2) intradiscal gas can be expelled through a “ball-valve

Fig. 1 CT scan. Axial (a), sagittal (b), and coronal (c) CT scan images
reveal degenerative changes in the lumbar spine and vacuum
phenomenon at L1–2 and L5-S1 levels, with facet joint degenerative
changes in L5-S1 level. There is an air density seen in the intraspinal
region at L5-S1 level. Reduced intervertebral disc space seen at L1-2
and L5-S1 levels. Origin: © Department of Radiology, King Salman
Hospital, Riyadh, Kingdom of Saudi Arabia, 2020
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effect” into the epidural space through a weak spot in the
annulus fibrosus due to degeneration [5, 6]. This is facili-
tated by spine movements which squeeze the disc, produ-
cing the necessary pressure gradient for gas migration [5].
These two are differentiated from each other as gas in the
herniated disc assumes the contour of the fragment it is
contained within, whereas a purely gaseous cyst conforms
to the shape of the epidural space [5]. Although gas-
containing herniated disc fragments are more common,
there appears to be an increasing prevalence in purely gas-
eous collections in the epidural space in aging populations;
this can be attributed to an increasing prevalence of degen-
erative disc disease producing VP. In either case, the clinical
manifestations are identical to real hernias. Therefore,

regarding patient management, all should be approached
similarly [5].
Conversely, intraspinal air can also be produced from

an air-filled facet cyst. If intraspinal gas originates from
VP of the disc spaces, air is localized in the anterior epi-
dural space because of the anatomic proximity [7]. If the
gas is derived from an air-filled facet, it is observed adja-
cent to the facet, appearing as an epidural mass next to
a degenerated spinal facet joint [7].
Since PR is usually asymptomatic and has protean mani-

festations, imaging is necessary for a diagnosis [4]. CT, the
investigation of choice, reliably shows degenerative changes,
osteophytes, disc calcifications, vacuum phenomenon, and
PR [4–6]. Additionally, disc density is used to exclude a
purely gaseous collection. MRI is less beneficial in spontan-
eous PR as gas shows low-intensity signals, making it hard to
distinguish from calcifications which are also of low-intensity
signals on all MR sequences [6]. However, this diagnostic
modality can help demonstrate neural and cauda equina
compressions as well as identify any underlying lesions.
A conservative management approach has been recom-

mended since PR is generally self-resolving, with air being
absorbed directly into the blood spontaneously and com-
pletely without recurrence [4, 7]. Initially, treatment con-
sists of bed rest, a nonsteroidal anti-inflammatory agent,
and a muscle relaxant [4, 5]. If needed, a CT-guided nee-
dle aspiration can be performed to transiently relieve
symptoms. However, radicular symptoms will recur since
the etiology of PR has not been treated; a surgery remov-
ing intraspinal gas as well as the disc is required [5, 6].
In our case, intraspinal air did not reabsorb spontan-

eously; rather, it enlarged, exacerbating the existing ra-
dicular symptoms (sciatica). This finding, from our
review of the literature, has not yet been described.

Conclusion
Pneumorrhachis is a rare, but important entity as it ac-
companies a multitude of etiologies and clinical manifes-
tations. Traumatic PR necessitates that the radiologist
search for other pathological conditions, especially if
intraspinal air is localized in the subdural or subarach-
noid spaces (internal PR).
In the case presented here, PR developed spontaneously

manifesting as neurological deficits. There were no trau-
matic or iatrogenic procedures to explain what caused
pneumorrhachis; also, spontaneous PR is very rarely
symptomatic. Imaging findings suggest that air trapped in-
side the intervertebral disc (VP) secondary to age-related
degenerative changes was responsible. Air was likely ex-
pelled out through a weakness in the annulus fibrosus, fa-
cilitated by motion of the spine. Therefore, we propose
that spontaneous PR accompanying the vacuum disc
phenomenon be considered in the differential for radicular
symptoms, especially with increasing age.

Fig. 2 MRI. Sagittal T1 (a) and T2 (b) and axial T1 (c) and T2 (d)
weighted sequences show low-intensity signal in all the sequences
in the epidural space compressing the cauda equina. Attenuated
CSF signals seen in the spinal canal. Degenerative changes seen in
multiple levels. Origin: © Department of Radiology, King Salman
Hospital, Riyadh, Kingdom of Saudi Arabia, 2020
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MRI: Magnetic resonance imaging; CT: Computed tomography;
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