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Here we present a rare case of spontaneous pneumomediastinum complicated with

pneumorrhachis (PR) in a young man who is a known case of carcinoma rectosigmoid
region. Our young male was diagnosed with novel coronavirus disease 2019
(COVID-19) and remained asymptomatic for any respiratory complaints. Though an
association of pneumomediastinum has been reported in COVID 19 patients, to

Keywords

= pneumomediastinum
= pneumorrhachis

= COVID-19

Introduction

Pneumomediastinum is called spontaneous when other
common causes, such as trauma, surgery, interventions, or
chest infections, have been ruled out." Pneumorrhachis (PR)
is the presence of air within the spinal canal, either intra or
extradural in location.? It is mostly associated with epidural
anesthesia, lumbar puncture, spinal surgery, spinal injury,
and traumatic pneumothorax. Nontraumatic spontaneous
PR is extremely rare but can occur as a rare complication of
spontaneous pneumomediastinum. PR associated with
spontaneous pneumomediastinum is generally asymptom-
atic.3 Tsuji et al report instances of occurrence of PR associ-
ated with asthma and violent coughing.? The route of entry
into the spinal canal is through the neural foramen from the
posterior mediastinum due to the absence of a barrier
between the posterior mediastinum and epidural space.>®
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the best of our knowledge, this is the first report of PR in a COVID-19 oncological
case. The role of a radiologist is to identify this condition as cases reported earlier may
have serious neurological consequences. Pursuing the cause can be a diagnostic
challenge but it reaps the clinical benefit in the appropriate management.

Case Report

A 22-year-old normotensive nondiabetic male, a follow-up
case of rectosigmoid carcinoma, presented with complaints
of recurrent bilious vomiting. With a provisional diagnosis of
subacute intestinal obstruction (SAIO), a computed tomog-
raphy (CT) enterography was ordered by the treating physi-
cian which revealed ascites with dilated small bowel loops
and peritoneal disease. He underwent emergent exploratory
laparotomy for SAIO. After uneventful postoperative care, the
patient followed-up on a regular outpatient medical oncolo-
gy facility for the decision on adjuvant treatment. In the
Multispecialty tumor board discussion, a course of adjuvant
chemotherapy was deemed appropriate as next step in
management, before which the patient underwent an re-
verse-transcription polymerase chain reaction (RT-PCR) test
as per institutional protocol. He had no respiratory
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Fig. 1 Axial CT image shows few tiny pockets of air in the spinal canal
(yellow arrow) and pneumomediastinum (red arrow). CT, computed
tomography.

complaints or any clinical symptoms for novel coronavirus
disease 2019 (COVID-19). The RT-PCR test turned out to be
positive for COVID-19 and he was managed with supportive
care in the isolation ward of the institution.

On the day 4 of admission with complaints of abdominal
pain, he underwent contrast-enhanced CT abdomen which
revealed few tiny pockets of air in the spinal canal (~Fig. 1).
Our patient had no history of pulmonary disease, pneumo-
thorax in the past, or tobacco use. To further evaluate the
cause for the same CT of neck and thorax was done which
showed pneumomediastinum, extensive subcutaneous em-
physema, and PR. CT findings did not show any evidence of
esophageal rupture or findings contributing toward the
cause, labeling our diagnosis as spontaneous pneumome-
diastinum, and PR (=Fig. 2). The patient was asymptomatic
related to these findings and his vitals were stable. No
interventions were performed attributable to the cause
and he was managed conservatively under the constant
supervision of a respiratory physician. The patient under-
went follow-up non contrast CT chest on days 7 and 10 which
showed gradual resolution of the free mediastinal and intra
spinal air but development of new nodular infiltrate in right
lung parenchyma which was likely infective etiology

Fig. 2 (A) Axial CT image shows few tiny pockets of air in the spinal
canal (yellow arrow) and extensive pneumomediastinum (red arrow).
(B) Sagittal CT reconstruction to demonstrate the intra-spinal air
(yellow arrow). CT, computed tomography.
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Fig. 3 (A) Axial CT image done on the day 7 of admission to show

residual pneumomediastinum. (red arrow). (B) Axial CT image done
on the day 10 of admission shows new nodular infiltrate in right lower
lung parenchyma (green arrow). CT, computed tomography.

(=Fig. 3) Subsequently, the patient developed acute respira-
tory distress syndrome and was put on mechanical ventilator
but expired on the day 14.

Discussion

PR was first reported by Gordon and Hardman’ and the term
“pneumorrhachis” was first coined by Newbold et al in 1982.8
PR is classified as an external (subdural/subarachnoid) or
internal type (intraspinal epidural). The internal type needs
more attention, as it is associated with major spinal trauma.’-3
In the direct route of intraspinal entry, air may entrap due to a
one-way air valve mechanism, and dissects 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, thereby producing PR.

Apart from the traumatic or iatrogenic causes, cases have
been reported in literature describing PR caused by violent
coughing due to bronchial asthma or acute bronchitis, post-
cardiopulmonary resuscitation, airway obstruction due to
foreign body aspiration,® and after physical exertion or
inhalational drug abuse of 3,4-methylenedioxymethamphet-
amine (“ecstasy”) or marijuana.'® Song and Lee reported a
case of PR secondary to pneumomediastinum that presented
with progressive motor weakness and sensory deficits in the
lower extremities.!" Spontaneous pneumomediastinum is
rare in viral pneumonia.’? It has been reported in cases with
severe acute respiratory syndrome-associated coronavirus
pneumonia.'? Although the exact mechanism is unknown,
increased alveolar pressure and diffuse alveolar injury in
severe COVID-19 pneumonia may make the alveoli prone to
rupture, especially as patients often have repeated bouts of
pronounced cough. Few reports on spontaneous pneumo-
mediastinum from COVID-19 in the setting of noninvasive
ventilation have been reported, although some cases have
been complicated by pneumothorax. The development of
pneumomediastinum in COVID-19 infection is considered a
possible indicator of worsening disease! but our patient
fortunately survived.

The management of patients with PR must be decided on
an individual basis and frequently requires a multidisciplin-
aryregime. If intraspinal air is present, especially if caused by
trauma, the spine physician must consider PR as an initial
sign of potentially associated, hidden, and severe diseases
or injuries. The role of a radiologist necessarily is to
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differentiate the internal and external types of PR and to
search for other pathological conditions during the evalua-
tion of a patient and should further investigate the underly-
ing disease or whole extent of injuries.

Conclusion

Thus, evaluation of PR could be a diagnostic challenge. Although
PR per se usually is self-limiting and without further therapeutic
consequences, prompt recognition of the underlying cause is
essential. So, noncontrast CT would suffice for confirming the
etiology and to see the extent of involvement. The attending
spine specialist must carefully evaluate the associated patholo-
gies leading to PR to enable adequate therapy.
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