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Gas-Containing Cervical Epidural Abscess 
Accompanying Bacterial Meningitis in an Adult
Gas-containing spinal epidural abscesses are uncommon. Moreover, acute spinal epidural ab-
scesses rarely complicate bacterial meningitis in adults. Here, we report a rare case of a gas-con-
taining cervical epidural abscess accompanying bacterial meningitis. In spite of aggressive 
fluid and continuous antibiotic therapy after the isolation of Streptococcus anginosus and 
Streptococcus constellatus in the cerebrospinal fluid cultures, the patient showed remaining 
motor dysfunction and bladder involvement. Our experience suggests that the effort to prevent 
neurologic deterioration by emergent surgical decompression and drainage of pus is mandatory 
to avoid additional spinal cord dysfunction in patients with spinal epidural abscesses accompany-
ing bacterial meningitis.

Key Words: Cervical spine, Abscess, Meningitis

Dong Min Kim1, 
Seok Won Kim2

Departments of 1Internal Medicine, 
2Neurosurgery, Chosun University 
College of Medicine, Gwangju, 
Korea

Corresponding Author: 
Seok Won Kim
Department of Neurosurgery, 
Chosun University College of 
Medicine, 365 Pilmun-daero, 
Dong-gu, Gwangju 61453, Korea

Tel: +82-62-220-3126 
Fax: +82-62-227-4575
E-mail: chosunns@chosun.ac.kr

Received: December 12, 2016
Revised: March 2, 2017
Accepted: March 3, 2017

Copyright © 2017 by The Korean 
Spinal Neurosurgery Society

This is an open access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-n
c/4.0/) which permits unrestricted 
non-commercial use, distribution, and 
reproduction in any medium, provided the 
original work is properly cited.

INTRODUCTION

The neurological complications of bacterial 
meningitis include cerebrovascular involvement 
such as hydrocephalus, seizures, hearing impair- 
ment, cranial nerve palsies, and hemi- or quadri- 
paresis, and systemic complications such as sep- 
tic shock, or disseminated intravascular coagu-
lation10,12). However, acute spinal epidural abs- 
cesses rarely complicate bacterial meningitis in 
adults. Spinal epidural abscesses are an uncom- 
mon occurrence with high morbidity and mor-
tality in case of a delay in diagnosis. Moreover, 
gas-containing spinal epidural abscesses are ex-
tremely rare2,4-6). As far as the authors’ knowl-
edge, this case is unusual due to the extensive 
gas-containing spinal abscess accompanying bac- 
terial meningitis in an adult. Here, we report 
an uncommon case of marked motor dysfunc-
tion as an unusual complication of a gas-con-
taining acute spinal abscess accompanying bac-
terial meningitis.

CASE REPORT

A previously healthy 56-year-old male pa-
tient was admitted to the Otorhinolaryngology 
Department with a 5-day history of febrile sense 
and neck swelling with swallowing difficulty. 
At admission, he was alert, and his vital signs 
were stable except for a high fever, which was 
39.2℃, along with a sore throat; he was admit-
ted to the Otorhinolaryngology Department. 
However, there was no focal infection in fiber-
optic laryngoscopy, and due to the focal neuro-

logical sign of a stiff neck, he was transferred 
to the Neurosurgery Department. On neuro-
logical examination his motor power and sen-
sation were intact. Hematological investigation 
revealed leukocytosis with a total white blood 
cell (WBC) count of 12.760/μL, elevation of his 
erythrocyte sedimentation rate, to 62 mm/hr 
(normal range, 0-20 mm/hr), and C-reactive 
protein, to 13.2 mg/dL (normal range, below 
0.5 mg/dL). To rule out pyogenic meningitis, 
a lumbar cerebrospinal fluid (CSF) analysis was 
performed. The color of the CSF was purulent 
yellowish (Fig. 1). Lumbar CSF analysis revealed 
2,937 WBC cells/μL (poly:mono, 87%:13%) 
with a glucose level of 31.8 mg/dL, and protein 
level of 232.9 mg/dL. A computed tomography 
(CT) scan of the cervical spine demonstrated 
sparsely scattered gas in the prevertebral space 
of C4-5 and intraspinal canal of the C4-5 in-
terspace (Fig. 2A). Magnetic resonance imaging 
(MRI) with gadolinium enhancement revealed 
an epidural abscess with air bubbles in the an-
terior aspect of the central spinal canal of C4 
and C5, compressing the spinal cord and cau- 
sing a large amount of retropharyngeal absce- 
sses in the prevertebral space of C1 through C7 
(Fig. 2B). Due to its ventral location in the epi-
dural space, the patient underwent open pus 
and irrigation following gram-stain culture. A 
yellowish purulent material was identified and 
retropharyngeal abscess was drained via ante-
rior approach. CSF cultures showed the growth 
of gram-positive Streptococcus anginosus and 
Streptococcus constellatus. S. anginosus was also 
isolated from retropharyngeal abscess. Accor- 
ding to an antibiotics susceptibility test, he was 
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Fig. 1. Purulent yellowish cere-
brospinal fluid collected in test
tubes.

Fig. 2. Cervical computed tomography scan (A) and magnetic reso- 
nance image (B) show epidural abscess with air bubbles compressing
anterior spinal cord at C4 and C5 and a large amount of retropharyn-
geal abscess.

Fig. 3. T2-weighted sagittal image (A) and gadolinium enhanced
magnetic resonance image (B) reveal extensive high signal intensity
of the spinal cord at C5 through T1 and a remaining epidural abscess.

Fig. 4. T2-weighted sagittal (A) and gadolinium enhanced magnetic
resonance (B) images at 60th day after admission show the absorbed
retropharyngeal and epidural abscesses without enhancement.

given Augmentin (GlaxoSmithKline. Middlesex, UK), Vancomycin 
(CJ pharmaceuticals, Seoul, Korea), and Metronidazole (CJ phar-
maceuticals). Despite aggressive fluid and antibiotic therapy, he 
did not respond to treatment, in fact, his symptoms worsened. 
10 days after admission, the patient’s level of consciousness de-
teriorated gradually to a drowsy state and showed tetraparesis 
at GⅢ/GⅢ. Brain MRI and magnetic resonance angiography 
with gadolinium enhancement showed no visible pathological en-
hanced lesions except for mild hydrocephalus. Cervical MRI with 
gadolinium enhancement revealed an aggravated high signal in-
tensity of the spinal cord at the level of C5 through T1, sugge- 
sting spinal cord dysfunction with a remaining ventral epidu- 

ral abscess pocket (Fig. 3). At this time, the patient’s body tem- 
perature was 39.8℃. WBC count steadily rose to 18.295 cells/μL, 
heart rate to 120 beats/min, respiratory rate to 24 breaths/ min, 
and arterial CO2 tension to 26 mmHg, which indicated a septic 
condition. He was transferred to Infectious Diseases Department. 
On the 60th day of hospitalization, at the end of the prolonged 
antibiotic treatment, MRI revealed a marked regression of the 
lesions compared to the previous MRI, but little clinical improve-
ment (Fig. 4). He was awake, alert, and oriented, but his muscle 
strength and occasional urinary incontinence were not improved. 
He was not able to walk by himself due to the flaccidity of both 
feet. Deep tendon reflexes were also persistent appeared in the 
lower extremities.

DISCUSSION

This case is unusual in some aspects. First, gas-containing spi-
nal epidural abscesses are extremely rare. Second, acute spinal 
epidural abscesses rarely complicate bacterial meningitis in 
adults. Third, a causative pathogen of the meningitis was iso-
lated, but the patient subsequently had residual abnormalities, 
such as motor dysfunction and bladder involvement, caused by 
spinal cord dysfunction. To the best of our knowledge, a gas-pro-
ducing spinal epidural abscess complicating bacterial meningitis 
has never been reported in an adult. Spinal epidural abscess is 
a diagnosis that may constitute a neurological emergency, which 
can result in catastrophic and irreversible neurological damage 
in the case of a delay in diagnosis1).

Usually, a fever and neck or back pains are the initial symp-
toms of a spinal epidural abscess. However, by the time of diag-
nosis, patients usually develop motor and sensory deficits with 
a loss of sphincter control. Patients with diabetes and those on 
systemic steroids are at higher risk, and the outcome in these 
groups is worse. The pathogenesis of spinal epidural abscesses 
involves several mechanisms. Infection may occur via direct ex-
tension of a local process (vertebral osteomyelitis, perinephric, 
retropharyngeal or psoas abscesses, or decubitus ulcers) or by 
hematogenous or lymphatic spread4). Ischemia of the spinal cord 
is the principal pathological process, along with thrombosis of 
leptomeningeal vessels and compression of spinal arteries. Other 
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causes of ischemia are hypoperfusion resulting from shock or 
compression of the spinal cord, or edema or inflammation asso-
ciated with arachnoiditis9).

Cerebral septic venous thrombosis is a well-recognized com-
plication of purulent meningitis, and compromised venous drain-
age of the spine, septic venous thrombosis, or adhesive arach-
noiditis is also conceivable in meningitis3). In this case, spinal 
cord dysfunction resulted from the cervical epidural abscess com-
plicating bacterial meningitis. Plain radiographs are usually nor-
mal unless there is concomitant vertebral osteomyelitis. CT may 
show a loss of epidural fat, abnormal enhancement between bone 
and the dural sac, and an intraspinal space-occupying soft tissue 
mass7). However, MRI reveals the extent and location of an ab-
scess better than CT. MRI can also detect spinal and paraspinal 
infections, and is now recommended as a radiological exam in 
spinal infection8). Early surgical drainage of pus is considered 
as the mainstay of the treatment for spinal epidural abscess11). 
In spite of the appropriate therapy, residual abnormalities such 
as motor dysfunction or bowel and bladder involvement con-
tinue to exist in most patients, as has been reported in 18 survi-
vors out of 23 patients with spinal cord dysfunction after bacte-
rial meningitis in a study conducted by Moffett and Berkowitz9) 
The present case is unusual due to the possibility of connection 
or dissemination between extensive retropharyngeal abscess and 
cervical spine and meninges. The causative organisms were iso-
lated from the CSF culture and retropharyngeal abscess. Due 
to the anterior location of the pus, surgical decompression of 
the pus was not performed in compliance with the wishes of 
his family and patient’s refusal of surgical treatment. In such 
situations, a prolonged course of adequate antibiotics is essential.

CONCLUSION

We report a rare case of a gas-producing epidural abscess 
complicating bacterial meningitis in an adult. The effort to pre-
vent neurologic deterioration by emergent surgical decom-
pression and drainage of pus is mandatory to minimize the mor-
bidity and mortality resulting from misdiagnosis.
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