CASE REPORT

PISSN 1738-2262/€ISSN 2093-6729
http://dx.doi.org/10.14245/kjs.2015.12.3.139

Korean J Spine 12(3):139-142, 2015

www.e-kjs.org

Rapidly Progressive Gas-containing Lumbar Spinal Epidural Abscess
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Gas-containing (emphysematous) infections of the abdomen, pelvis, and extremities are well-known disease entities, which
can potentially be life-threatening. They require aggressive medical and often surgical treatment. In the neurosurgical field,
some cases of gas-containing brain abscess and subdural empyema have been reported. Sometimes they progress rapidly
and even can cause fatal outcome. However, gas-containing spinal epidural abscess has been rarely reported and clinical
course is unknown. We report on a case of rapidly progressive gas-containing lumbar spinal epidural abscess due to Enter-
ococcus faecalis in a 72-year-old male patient with diabetes mellitus.
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INTRODUCTION

Emphysematous (gas-containing or gas-forming) infections
of the body, especially in the abdomen and pelvis, are poten-
tially life-threatening conditions that require prompt diagnostic
work-up and aggressive medical and/or surgical treatment®.
In the neurosurgical field, although rare, cases of gas-contai-
ning brain abscess, subdural empyema, discitis, and spinal int-
radural abscess have been reported, and sometimes rapid clini-
cal deterioration and even death occurred”*". Gas-con-
taining spinal epidural abscess (SEA) is also very rare and only
a few cases have been reported'®*"™. In one of the reported
cases of gas-containing SEA, the patient developed septic shock
and died within 3 days after the onset of symptoms'.

Enterococcus faecalis is an anaerobic Gram positive coccus
and commensally inhabits the gastrointestinal tract'”. While
this normally does not cause disease in the intestine, it can
be pathogenic when infecting sites outside of the gut'. In the
neurosurgical field, although rare, it can cause brain abscess,
subdural empyema, discitis, osteomyelitis, and SEA>>'"'¢'520,
They are one of the pathogens of gas-containing infections in
the extremities, such as non-clostridial gas gangrene and necro-

tizing fascitis”. However, gas-containing SEA due to £ faecalis
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was rarely reported. Here, we report on a case of rapidly pro-
gressive gas-containing lumbar SEA due to E. faecalis in a 72-
year-old male patient with diabetes mellitus (DM).

CASE REPORT

A 72-year-old man presented to the emergency department
with a 3-day history of increasing low back pain (LBP). He
was receiving medication for DM and hypertension for 2
years. He had no recent history of febrile illness and had not
received any spinal procedure or intervention. On examina-
tion, he was afebrile, had no pain in the legs, and no neuro-
logical deficit. Magnetic resonance imaging (MRI) of the lum-
bar spine in the emergency department showed abnormal
signal intensity in the 14-LS intervertebral disc and in the
L4 and LS vertebral bodies. Gas was evident in the lumbar
spinal canal. Thecal sac compression from a posterior epidural
lesion was demonstrated from L4 to S1 level (Fig. 1A, B).
Under the suspicion of lumbar SEA, he was admitted to the
neurosurgical department. On admission, blood lab and blood
culture were done. The laboratory findings showed a white
blood cell (WBC) count of 10,890 cells/mm’ (normal: 4,000-
10,000 cells/mm’), an erythrocyte sedimentation rate (ESR) of
129 mm/h (normal: 0-9 mnvh), and a C-reactive protein (CRP)
level of 15.79 mg/dL (normal: <0.5 mg/dL). Hemoglobin Alc
(HbA1c) was 8.1% (normal: 4.0-5.6%).

He was febrile from the night of the day of admission. LBP
worsened and numbness in the legs developed. Gadolinium-
enhanced MRI performed the next day revealed markedly
increased extent of the epidural abscess from lower 12, increa-
sed amount of gas, and anteriorly displaced cauda equina (Fig.
1C). Gas was clearly demonstrated in non-enhanced compu-
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Fig. 1. Magnetic resonance imaging of the lumbar spine. (A)
Sagittal T2-weighted image and (B) sagittal T1-wighted image
show abnormal signal intensity in the L4-L5 intervertebral disc
and in the L4 and L5 vertebral bodies, air (white arrows) within
the spinal canal at L5 level, and posterior epidural mass (black
arrows) from 14 to S1 level. (C) Gadolinium-enhanced magnetic
resonance image on the following day shows markedly increased
extent of epidural abscess (black arrows) from lower L2 to S1 level
and anteriorly displaced cauda equina. Increased amount of gas
(white arrows) is also evident. (D) Non-enhanced computed fomo-
graphy scan shows gas within the spinal canal.

ted tomography (CT) scan of the lumbar spine (Fig. 1D).
Under the impression of lumbar SEA, he was brought to the
operating room for an emergent operation. Just before star-
ting to the operating room, he complained of residual urine
sensation after voiding. He underwent multilevel laminectomy
from L3 to S1 and evacuation of the abscess. Frank pus was
identified in the epidural space. Cultures from the epidural
abscess and the 14-L5 disc grew E. faecalis. Blood cultures
performed on the day of admission also grew E. faecalis. The
pathogen was sensitive to ampicillin and antibiotic treatment
with intravenous ampicillin was begun. Intravenous ampicillin
was administered for 6 weeks and discontinued without addi-
tional oral antibiotic treatment. On discharge, his pain and

140 www.e-kjs.org

clinical condition improved greatly and the WBC count, ESR,
and CRP levels were within normal limits.

DISCUSSION

Gas-containing infection can occur in many regions and
organs in the body. Gas-containing infections of the abdomen,
pelvis, and extremities are well-known®”. Gas-formation infec-
tions can occur with both aerobic and anaerobic microorga-
nisms"”. Carbon dioxide and water are the end products of
aerobic metabolism". Hydrogen, nitrogen, hydrogen sulfide
and methane are produced from the combination of aerobic
metabolism and anaerobic fermentation™. Of these gases,
carbon dioxide diffuses rapidly into the surrounding tissues
and is quickly absorbed because of its water solubility™. Other
gases, except carbon dioxide, accumulate in tissues because
of their reduced solubility in water"". The most common
predisposing factor for gas-containing infections is reported
to be DM®. High blood glucose from poorly controlled DM
and poor glycolysis at the tissue level in diabetic patients may
contribute to increased glucose concentrations within the inter-
stitial fluid"®. Organisms then use the accumulated glucose
to produce gases including carbon dioxide and hydrogen by
means of anaerobic fermentation”. In the present case, HbAlc
measured on the day of admission was 8.1%. HbAlc measures
long-term glycemic control, reflecting a time-weighted mean
over the previous 3 to 4 months'”. A direct relationship exists
between HbAlc and mean glycemia because erythrocytes are
continuously glycated during their 120-day lifespan and the
rate of glycohemoglobin formation is proportional to the
ambient glucose concentration'”. In the Diabetes Control and
Complications Trial, a HbAlc of 6% corresponded to a mean
plasma glucose level of 135 mg/dL, and each 1% increase in
HbAI1c corresponded to an increase in mean plasma glucose
level of approximately 35 mg/dL"”. Therefore, mean glucose
level over recent 3 to 4 months of the patient was more than
200 mg/dL in the present case. This suggested that the poorly
controlled blood glucose of the patient rendered him suscepti-
ble to gas-containing infections and to increased gas production.

Gas-forming infections can cause potentially life-threatening
conditions”. In infections of the abdomen and pelvis, the
initial clinical manifestation may be insidious, but rapid pro-
gression to sepsis and even death can occur”. In cases of gas-
containing brain abscess, subdural empyema, discitis, and spi-
nal inradural abscess, rapid deterioration of the clinical status
and death have been reported”>*". In a case of gas-contai-
ning SEA, fatal outcome due to rapid progression was repor-
ted"”. Kokes et al.” reported that a 52-year-old man with
DM developed septic shock and died on the third postopera-
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tive day despite emergent laminectomy and evacuation of ab-
scess. Although the final outcome was favorable, the patient’s
initial symptom was only LBP, but pain worsened, and num-
bness in the legs and residual urine sensation after voiding
developed in a short time in the present case.

Enterococcus is fast emerging as a major pathogen causing
serious and life threatening bacteremia and endocarditis'. It
is also increasingly being implicated in spine infections'. In
2004, Tarr et al."¥ reviewed 12 cases of enterococcal vertebral
osteomyelitis and they noted 9 cases were reported since 1995,
which may reflect the emergence of the enterococcus as a
clinically important pathogen in the recent decades. In a recen-
tly published large series of SEA, the incidence of enteroco-
ccal infection was about 2.6% (2 out of 77 cases) and 4% (3
out of 82 cases)”. This emergence may be the result of the
increased clinical application of broad-spectrum antimicrobial
therapy without significant activity against enterococci, such
as cephalosporins, quinolones, and macrolides'. Exposure to
such antibiotics has been identified as a risk factor for colo-
nization and infection by enterococci'.

E. faecalis is a major (80-90%) pathogen of human entero-
coccal infection'. Although rare, it can cause brain abscess
and subdural empyema™'”. Also it can cause discitis, vertebral
osteomyelitis, and SEA>'*'"**. Wee could not find any exclusive
case report or case series of SEA due to E faecalis in MEDLINE
search. Therefore, characteristic radiologic findings such as
formation of gas, and clinical course are unknown. In cases
of brain abscess and subdural empyema, no fatal case has been
reported. In a case of brain abscess following ischemic stroke,
multiple punctuate lesion of low signal intensity was found
in MRI”. However, the causative organisms were Escherichia
coli and E. faecalis, so it was uncertain which organism was
responsible for gas formation”. In a case of osteomyelitis with
paravertebral abscess due to E. faecalis, the presence of gas
in the retroperitoneum adjacent to the infected vertebra was
found in CT scan, the condition of the patient deteriorated
quickly, and subsequently died™”. In the previously reported
cases of gas-containing SEA, the pathogens were Staphylo-
coccus aureus, E. coli; a mixed Streprococcus, Peptostrepto-
coccus, and Bacteroides, and Aeromonas hydrophila™™. Ho-
wever, in our opinion, E. faecalls can cause gas-containing
SEA. E. faccalis ferments some sugars with gas production”.
Although E. faecalis typically ferments glucose without gas for-
mation, but some strains produce sufficient gas from glucose”.
In the above mentioned case of osteomyelitis due to E faecalis,
gas was found in CT scan™. E faecalis is one of the pathogens
of gas-containing infections in the extremities, such as gas gan-
grene and necrotizing fascitis”. Clostridium is a major cause
of gas gangrene in the extremities, however, in non-clostridial
gas gangrene, E. faecalis is one of the pathogens®. E faecalis

was reported to be the most common organism in necrotizing
fascitis, in which the presence of gas in tissues is an important
radiological finding®. In the present case, only £ fecalis grew
from the disc aspirates and epidural abscess. Gas within the
spinal canal might be produced from anaerobic fermentation
by E. faecalis. E. faecalis might have spread hematogeneously
to the lumbar spine; this is plausible, given its recovery from

the blood culture.

CONCLUSION

Gas-containing SEA can rapidly progress and result in clinical
deterioration, especially in patients with DM. Therefore, close
monitoring of the patient, prompt diagnostic work-up, initiation
of appropriate use of antibiotics, and surgical treatment should
be done to obtain a favorable outcome.
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