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Bacterial meningitis 
and cauda equina 
syndrome after epidural 
steroid injections 

Purpose: To describe a rare adverse outcome resulting from 

lumbar epidural steroid injections for  the treatment of  chronic 
lower back pain. 
Clinictil features: We report a case of  staphylococcus aureus 
meningitis and cauita equina syndrome following a series of  

epidural steroid injections for  chronic back pain. Although 

rare, bacterial meningitis following epidural analgesia has 

been reported, but epidural steroid injections have not been 
associa.ted with either bacterial meningitis or cauda equina 

syndrome. The causal relationship between epidural steroid 
injections, bacterial meningitis, and cauda equina syndrome is 

discussed. 

Conclusion: A thorough pre-procedure assessment with atten- 
tion to the neurologic examination and signsZ~ymptoms of 
infection is essential. 

Objectif: D~crire une complication rare survenue gJ la suite 

d'injections ~pidurales Iombaires de stdroi'des pour le traite- 
ment d'une lombalgie chronique. 
Caract~ristiques cliniques: Une m~ningite it staphylocoque 
dor~ accompagn~e d'un syndrome de la queue de cheval est 
apparue it la suite d'une sdrie d'injections dpidurales de 

st~ro't'des administr#es pour traiter une lombalgie chronique. 
Quoique rare, la m#ningite bact#rienne a ddjit ~t~ rapport~ 

la suite d'une ~pidurale mais les st~ro~des ~piduraux n 'ont 

jamais ~t~ associ~s ?June m~ningite bact~rienne et au syn- 
drome de la queue de cheval. I~ relation causale entre les 
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injections dpidurales de st~roMes, la mbffngite bact~rienne et 
le syndrome de la queue de cheval est discutr 

Conclusion: Avant de r~aliser la technique ~pidurale, il est 
essentiel de proc~der it un examen neurologique et de 
rechercher les signes et les symptOmeJ d'une infection. 

Major complications following epidural anaesthesia and 
analgesia.are rare and the average practitioner is unlike- 
ly to encounter one in his/her career. ~ Bromage 2 recom- 
mended that a scrupulously vigilant approa6h to such 
complications is useful in decreasing serious morbidity. 
We present a case in which severe complications fol- 
lowed a series of epidural steroid injections for chronic 
back pain and explore the possible reasons for the out- 
comes encountered. 

Case report 
A 71-yr-old man with a history of complex partial 
seizure disorder, coronary artery bypass grafting, 
peripheral vascular disease and prostatism was treated 
for chronic lower back pain with an epidural injection of 
lidocaine 0.5% and 80 mg depomedrol, one month 
before admission. He reported good relief from pain 
and, one week later, received a second injection which 
did not achieve as good a result. Three days after the 
second injection he reported an increase in his lower 
back pain, accompanied by chills and profuse sweating. 
He was seen at his local hospital two days after the 
development of these symptoms and was discharged fol- 
lowing examination and blood cultures. No antibiotic 
therapy was begun at that time. Continuing to have back 
pain, he received his third injection one week after the 
second. His temperature at the time of the procedure 
was 38.7~ Later the same day he was admitted to hos- 
pital; blood cultures taken during the previous emer- 
gency room visit were positive for Staphylococcus 
aureus. Physical examination was unremarkable apart 
from localized tenderness at the Ls-S~ intervertebral 
space. WBC count was 6.8 • 109. L- I ;  79% neutrophils, 
14% band forms stabs and 7% lymphocytes. Broad 
spectrum antibiotic coverage was begun. The following 
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FIGURE 1 MRI spine: Sagittal view pre contrast (gadolinium) from 
T 7 to S3 vertebral levels. 

day, a CT scan revealed annular bulging of the interver- 
tebral discs from L2 to Sl, soft tissue emphysema con- 
sistent with the previous epidural procedures, but no 
evidence of  epidural abscess. A lumbar puncture was 
performed and the cytocentrifuged specimen of CSF 
demonstrated 1+ polymorphonuclear cells on gram stain 
but no bacteria. The cell count was 300 x 106.L -~ 
WBC's (22% polymorphonuclear cells, 78% mononu- 
clear cells), tuberculosis and fungal studies were nega- 
tive. Staphylococcus aureus sensitive to cloxacillin was 
subsequently cultured and treatment was revised to 
cloxacillin 4 g /v  q 6h. On the thirteenth hospital day he 
began to complain of weakness in his left leg and he 
became incontinent of stool. He was then transferred to 
our tertiary care hospital for consultation. Neurological 
examination at that time revealed mildly decreased 
power in the left lower extremity, decreased light touch 
sensation in the L4,5 and S i dermatomes and hyperaes- 
thesia to pinprick. There was decreased pinprick sensa- 
tion in the Ls, S~ and $2 dermatomes on the perineum. 
He was noted to be incontinent of stool and the anal 

FIGURE 2 MRI spine: Sagittal view post contrast (gadolinium) 
from T 7 to S 3 vertebral levels. (a) small arrows indicate enhancement 
of the cauda equina, (b) large arrow identifies the L~.~ interspace. 

sphincter tone was decreased. A repeat CSF specimen 
had a glucose concentration of 3.7 mmol. L -1, a protein 
of 1.058 g . L  -1, and WBC count of 158 x 1 0 6 . L  -] (42% 
polymorphonuclears, 58% mononuclears). The MRI 
revealed a right posterolateral disc protrusion at L~_ 2 
below the level of the conus medullaris and a small cen- 
tral disc protrusion not affecting the roots at L4_s. An 
epidural abscess or haematoma was not present; howev- 
er, there was contrast (gadolinium) enhancement in the 
conus medullaris and cauda equina which is consistent 
with inflammation of these structures. (see Figures 1 
and 2) A transthoracic echocardiogram showed no evi- 
dence of bacterial endocarditis. Antibiotic treatment was 
continued until the twenty-third hospital day. The 
patient's leg weakness had improved but he was still 
unable to sense rectal fullness and stool incontinence 
continued. The patient was discharged for rehabilitation 
on the twenty eighth hospital day; discharge diagnoses 
were Staphylococcus aureus meningitis and cauda 
equina syndrome. 
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Discussion 
There were several perplexing questions regarding this 
patient's illness: (I) What was the cause of the bacter- 
aemia a,ld meningitis? (2) Could the epidural steroid 
injections have predisposed to meningitis? and (3) What 
was the cause of the cauda equina syndrome? 

Staphylococcus aureus meningitis is a rare disease, 
accounting for only I-9% of all cases of meningitis. 
Jensen et al. 3 in their series of 104 cases noted that post- 
operative meningitis (59%) was more common than 
haematogenous meningitis (41%). Epidural catheters 
were used in only 13% of cases. In haematogenous 
meningitis, the most common portal of entry was the 
skin, although in over half of cases, no portal of entry 
was identified. Case reports of meningitis tbllowing 
epidural analgesia are rare. Ready'* reported two parturi- 
ents, one of whom had bacteraernia, vaginal coloniza- 
tion and meningitis with Streptococcus uberis, while the 
other had cellulitis at the epidural catheter site and 
Streptococcus faecalis meningitis. Ania 5 reported a 
patient whose epidural tip and CSF yielded Staphylo- 
coccus aureus. In our patient, the presence of fever and 
the demonstration of positive blood cultures two days 
before the third epidural injection may have indicated 
that meningitis was already present. 

The pathophysiological sequence of bacterial menin- 
gitis 6 involves colonisation or mucosal invasion, 
intravascular survival, crossing of the blood brain barri- 
er and survival within the CSF. Of these, the factors 
governing the crossing of the blood brain barrier are 
least understood. We propose that bacteraemia was 
caused by translocation of Staphylococcus aureus from 
the skin during the epidural procedure, and that menin- 
gitis resulted through haematogenous dissemination of 
bacteria. It is also possible that infection was introduced 
into the epidural, subdural or subarachnoid space by the 
epidural needle, catheter or injectate.These mechanisms 
have been proposed in other case reports of meningitis 
following epidural anaesthesia and lumbar puncture s,9 
The possibility of migration of an epidural catheter into 
the subdural or subarachnoid space should also be kept 
in mind; its incidence being estimated at approximately 
6% in one series. 9 

lmmuno suppression caused by glucocorticoids is due 
to the disruption of intercellular communication among 
leukocytes through interference with production or 
function of lymphocytokines, j~ Case reports underscore 
the association between steroid administration in the 
epidural space and the development of infectious com- 
plications. Elliott ~ and Goucke and Graziotti 12 describe 
patients receiving steroid injections for chronic lower 
back pain, with subsequent septicaemia or epidural 
abscess. Bromage's review of ten earlier case reports of 

epidural abscess 2 details epidural steroid administration 
in four and systemic steroid in two of the patients. We 
speculate that epidural steroid administration may have 
predisposed our patient to infection of the CSF with 
Staphylococcus aureus by attenuation of host defences. 

Cauda equina syndrome results from injury to the 
sacral nerve roots and is characterized by varying 
degrees of bowel and bladder dysfunction, loss of per- 
ineal sensation and lower extremity motor weakness. 
Case reports have highlighted an association with sub- 
arachnoid anaesthesia. 13-16 In three cases, attempted 
epidural anaesthesia is described, but there was uncer- 
tainty about the location of the epidural catheter, or the 
catheter was clearly demonstrated to have migrated into 
the subdural or subarachnoid space. High volumes of 
local anaesthetic or hypertonic solutions (bicarbonate 
for pH adjustment) were postulated causative factors in 
these cases. Lidocaine can produce a concentration 
dependent irreversible conduction block in frog sciatic 
nerve. 17 This and other studies support the contention 
that exposure of nerves to high, localized concentration 
of lidocaine over prolonged periods is a possible expla- 
nation for Cauda Equina Syndrome in these case 
reports. However, the blocks our patient received did 
not contain high concentration lidocaine doses or hyper- 
tonic preparations. Furthermore, in contrast to the above 
reports, Cauda Equina Syndrome developed in our 
patient as a late (instead of early) complication. It seems 
likely that meningitis was the causative factor in our 
patient which was supported by the MRI finding of con- 
trast enhancement in the cauda equina. Experimental 
meningitis produces neural oedema, 16 which may be 
vasogenic (due to changes in vascular permeability), or 
cytotoxic (due to toxins released by bacteria or neu- 
trophils). Furthermore, our. patient had documented 
peripheral vascular disease and therefore may have been 
susceptible to reduced cord perfusion. One may specu- 
late that the complication developed as a result of 
ischaemia ensuing from meningitis, or the direct effects 
of inflammation on the cauda equina and conus 
medtdlaris. 

We conclude that Staphylococcus aureus meningitis 
is a rare complication of epidural analgesia, which may 
develop as a result of bacteraemia or operative contami- 
nation of the epidural space. The role of epidural steroid 
in such a setting may be seen as a predisposing factor as 
a result of local immunosuppression. The aetiology of 
Cauda Equina Syndrome in our patient remains uncer- 
tain although the role of neural ischaemia as a result of 
meningitis is possible. The development of such severe 
morbidity following a procedure whose indication was 
relief of moderate chronic discomfort emphasizes the 
importance of obtaining informed consent with disclo- 
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sure of  rare complications, such as those described here. 
A thorough preoperative assessment with attention to 
the neurological examination and symptoms of  infection 
is essential. 
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