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a b s t r a c t 

Spinal pneumorrhachis is a relatively rare condition. Herein, we describe a case of whole 

spinal pneumorrhachis. A 68-year-old male, with a history of total proctocolectomy due 

to ulcerative colitis, had fever, diarrhea, and inflammatory reactions. Computed tomogra- 

phy (CT) revealed extensive epidural pneumorrhachis in the spinal canal from the cervical 

to sacral vertebrae. The patient was diagnosed with perforation of the rectal anastomosis 

and retroperitoneal abscess. Antibiotics were administered, and the abscess cavity was re- 

duced on the follow-up CT. Pneumorrhachis in the spinal canal is often found only in the 

cervical, thoracic, or lumbar regions and is rarely found in the entire spinal canal. Spinal 

pneumorrhachis resulting from perforation of the colon or rectum has only been reported 

in 6 previous cases. To differentiate diseases that cause pneumorrhachis in the spinal canal, 

retroperitoneal abscess, and emphysema associated with perforation of the colon and rec- 

tum should be considered. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Pneumorrhachis means the presence of intraspinal air. Spinal
pneumorrhachis is a rare condition caused by various fac-
tors, including traumatic, medically induced, and nontrau-
matic causes [ 1 ]. Particularly involvement of the entire spinal
pneumorrhachis is very uncommon [ 1 ]. Here, we present a
case of whole spine pneumorrhachis extending from the cer-
vical to the lumbar spine following perforation of the rectum,
along with a review of the literature. 
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Case presentation 

The patient was a 68-year-old male. His medical history in-
cluded cerebral infarction, myocardial infarction, hyperten-
sion, and ulcerative colitis. He had undergone a total colorectal
resection for ulcerative colitis 12 years prior. 

Patient visited a different hospital due to a 1-week history
of fever and diarrhea. Upon examination, the patient had a
high inflammatory response hence, was referred to our hospi-
tal for further examination and treatment. Body temperature
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Fig. 1 – (A-D) Plain CT scans of the epidural pneumorrhachis scattered from cervical to sacral vertebrae level (black arrow 

heads). (A) C7 vertebral level, (B) T4, (C) L4, (D) Sacrum. (E and F) Contrast enhanced CT: (E) Emphysema in the right sacral 
foramen. (F) Abscesses in retroperitoneal cavity and anterior sacral surface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

upon admission was 37.8 °C. Although bowel sounds were
hyperactive, there were no signs of peritoneal irritation. No
meningeal irritation was observed. Blood test on admission
revealed elevated inflammatory response and other abnormal
values (WBC 10000/ μL, CRP 11.26 mg/dL, Hb 11.4 g/dL, Alb 2.6
g/dL, AST 123 U/L, ALT 117 U/L, ALP 440 U/L, ɤ -GTP 170 U/L, CPK
268 U/L, T-bil 1.6 mg/dL, T-chol 222 mg/dL, Bun 37.7 mg/dL, Cr
1.79 mg/dL, UA 9.4 mg/dL, Na 131 mEq/L). 

Moreover, computed tomography (CT) scans of the
cervical-to-trunk region taken upon admission revealed
diffuse epidural pneumorrhachis in the spinal canal at the
cervical, thoracic, lumbar, and sacral levels. The pneumor-
rhachis was continuous outside the spinal canal, along the
right sacral foramen. Contrast-enhanced CT was suspicious
of an abscess formation on the anterior surface of the sacrum
( Fig. 1 ). 

After surgical consultation, the patient was diagnosed
with perforation at the anastomosis site of the rectum with
retroperitoneal abscess and epidural pneumorrhachis in the
spinal canal. The patient was managed conservatively with
antibiotics and had a resolution of fever. The patient improved
and was then discharged on the 10th day, and a follow-up CT
scan 2 weeks later showed a shrinking of the abscess. 

Discussion 

Pneumorrhachis of the spinal canal may have intradural or
extradural involvement. They are often localized to the cer-
vical, thoracic, or lumbar regions, and rarely affect the en-
tire spine [ 1 ]. The causes are broadly classified as traumatic
or nontraumatic [ 1 ]. The most common cause of traumatic
pneumorrhachis is vomiting [ 1 ], particularly in conditions
that cause airway injury from increased intrathoracic pres-
sure ( e.g. coughing, asthma, bronchitis, asphyxia, and post-
cardiopulmonary resuscitation). Drug intoxication from mar-
ijuana, methamphetamine, or cocaine as well as diabetic ke-
toacidosis have also been reported as conditions that induce
vomiting [ 1 ]. This is also thought to cause airway pressure
damage from increased intrathoracic pressure. 

There are 2 possible routes of inflow for spinal pneumor-
rhachis directly from the body surface, as in traumatic spinal
fluid leaks and perforating spinal trauma, and from the soft
tissues of the paraspinal column [ 2 ]. When the spinal pneu-
morrhachis flows into the paraspinal soft tissues, it moves
through the soft tissue interstices of low resistance and en-
ters the spinal canal through the intervertebral foramen along
the vascular or nerve roots [ 2 ]. When mediastinal spinal
pneumorrhachis occurs due to an airway pressure injury, the
most common pathway involved is migration from the me-
diastinum through the retropharyngeal interspace along the
fascia of the neck, then to the spinal canal through the neural
foramen [ 2 ]. 

Based on the imaging findings in our case, the spinal pneu-
morrhachis flowed into the spinal canal from the rectum into
the retroperitoneal space via the sacral foramen. Apart from
this case, there have been 7 reported cases of spinal epidu-
ral pneumorrhachis associated with perforation of the colon
or rectum ( Table 1 ). Most cases were postoperative colorec-
tal cases, and as in the present case, one of these cases had
a previous history of total colorectal resection for ulcerative
colitis. In both cases, the retroperitoneal emphysema, which
developed due to the perforation in the gastrointestinal tract
in front of the sacrum and within the retroperitoneal space,
likely flowed into the spinal canal through the sacral foramen
and other pathways. Although this is a relatively rare con-
dition, the possibility of a retroperitoneal abscess associated
with perforation of the rectocolon should be included in the
differential diagnosis when pneumorrhachis is found in the
spinal canal in a febrile patient presenting with gastrointesti-
nal symptoms but no evident locus of infection. 
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Table 1 – Reported cases of spinal pneumorrhachis associated with perforation of colon or rectum. 

Case Perforation site Pathology 

1 [ 4 ] Ileoanal anastomosis Total proctocolectomy 
2 [ 5 ] Splenic flexure of the colon Colonoscopic polypectomy 
3 [ 6 ] Sigmoid colon Sigmoid colon perforation 
4 [ 7 ] Ileoanal anastomosis Postoperative and postradiation chemotherapy for rectal cancer 
5 [ 8 ] Colon Colon cancer recurrence 
6 [ 3 ] Sigmoid colon Sigmoid colon cancer 
Present case Rectum Total proctocolectomy 

These numbers are the reference number of the case cited. 

 

 

 

 

 

 

 

 

 

 

Most cases of spinal pneumorrhachis, including symp-
tomatic cases, are resolved by treating the underlying disease
alone. If the neurological symptoms are exacerbated, hyper-
baric oxygen therapy or emphysema aspiration may be help-
ful [ 3 ]. 

Conclusion 

We report a case of extensive whole spinal pneumorrhachis
associated with rectal perforation and retroperitoneal abscess
after total colorectal resection. Retroperitoneal abscesses and
emphysema associated with perforation of the colon and rec-
tum should be considered in the differential diagnosis of
spinal pneumorrhachis. 

Patient consent 

A written informed consent was obtained from the patient for
the publication of this case report. 
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