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Background and Purpose: Despite advances in diagnosis and treatment, spinal epidural abscess due to 
Staphylococcus aureus remains a challenge to clinicians. In this study, we describe the clinical features and 
outcomes of patients with spinal epidural abscess due to S. aureus.
Methods: Thirty one cases of spinal epidural abscess due to S. aureus treated at the National Taiwan University 
Hospital from January 2001 to December 2006 were retrospectively reviewed, using a standardized case collec-
tion form. Spinal epidural abscess was diagnosed by computed tomography or magnetic resonance imaging of 
the spine.
Results: The median age of subjects was 55 years (range, 20 to 90 years) and the male-to-female ratio was 4.2. 
All patients had spine pain and 18 (58.1%) had fever. Lumbar or lumbosacral region was the most frequently 
involved site of spinal epidural abscess (61.3%), and 83.9% of the patients also had vertebral osteomyelitis. 
Sixteen patients (51.6%) were treated successfully with antibiotics alone for a median duration of 70 days (range, 
23 to 274 days), whereas the median duration of antibiotic therapy in patients undergoing surgical intervention 
was 102 days (range, 40 to 227 days). Renal failure, malignancy or underlying comorbid illness estimated by 
Charlson score was predictive of a poor prognosis with treatment failure or mortality.
Conclusion: Although medical treatment alone might benefit selected patients with spinal epidural abscess 
due to S. aureus and minimal neurologic sequelae, close monitoring of the evolution of neurologic deficits with 
radiographic imaging follow-up is necessary, since the rate of progression of neurologic impairment is difficult to 
predict.
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Introduction

Spinal epidural abscess, first described in 1761 [1], 
remains a challenge in early diagnosis and treatment 
despite advances in imaging and surgical techniques. 
The incidence of this disease was estimated at 1 of 
20,000 hospital admissions two decades ago; how- 
ever, it has doubled in the past two decades owing to 
an aging population, increasing use of spinal instru-
mentation and vascular access, and drug injection [2]. 
Predisposing conditions to spinal epidural abscess may 

include the presence of certain underlying diseases, 
such as diabetes mellitus, liver cirrhosis, malignancy, 
chronic renal failure, and autoimmune disease; receipt 
of chemotherapy, corticosteroids and immunosuppres-
sant agents; spinal intervention; and a potential local or 
systemic source of infection [2-5].

While a multitude of pathogens can cause spinal 
epidural abscess, Staphylococcus aureus remains 
the leading etiology. Other etiologies are coagulase-
negative staphylococci, Gram-negative bacteria, par- 
ticularly Escherichia coli and Pseudomonas aeruginosa, 
streptococci, fungi and mycobacteria [3]. Rarely, an-
aerobic bacteria [6] or parasitic infections [7] have been 
reported to be causative. Among all etiological patho-
gens, methicillin-resistant S. aureus (MRSA) accounts 
for about 15% [8].
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In recent years, the mortality rate of spinal epidural 
abscess has been estimated at 3-20% [8-13]; delayed 
diagnosis, degree of cord compression, preoperative 
neurologic deficits and suboptimal treatment may 
contribute to a poor outcome [8,11,13-21]. Optimal 
treatment of spinal epidural abscess may include a com-
bination of medical and surgical interventions [2]. In 
most instances, once the diagnosis is made, laminecto-
my for drainage of epidural abscess becomes a surgical 
emergency [3]. However, in recent years, some studies 
have reported a similar outcome in patients who were 
treated with systemic antibiotics alone [9,10,12,20,22]. 
Because of the rare occurrence of spinal epidural infec-
tion, it may be difficult to conduct randomized clinical 
trials to determine the optimal treatment.

In this study, we aimed to describe clinical mani-
festations, diagnosis, treatment and outcome of adult 
patients with epidural abscess due to S. aureus, and 
the consequences of non-surgical therapy.

Methods

Patient population
From January 1, 2001 to December 31, 2006, patients 
who were aged ≥18 years and diagnosed as having 
infective spondylitis, infective spondylodiskitis, verte-
bral osteomyelitis, or epidural abscess were reviewed. 
Definite diagnosis of spinal epidural abscess was made 
by computed tomography or magnetic resonance imag- 
ing of the spine. Those with spinal epidural abscess and 
positive cultures of S. aureus from blood samples or 
aspirate from computed tomography-guided aspiration/
biopsy were enrolled. Cases of polymicrobial infection 
were excluded. 

A standardized case collection form was used 
to record demographics and clinical data, which in-
cluded: presenting signs and symptoms, predisposing 
conditions, intervals from the first visit in our hospital 
with associated clinical symptoms to definite diagno-
sis, methods of diagnosis, laboratory and radiographic 
features, type of management, length of hospital stay, 
neurologic sequelae, duration of treatment and follow-
up, and clinical outcome.

The presence of the following comorbid condi-
tions was calculated using the Charlson score: cardiac 
vascular disease, congestive heart failure, peripheral 
vascular disease, cerebrovascular disease, dementia, 
chronic pulmonary disease, connective tissue disease, 
ulcer disease, liver disease, diabetes mellitus with or 
without end-organ damage, hemiplegia, renal disease, 

solid organ or hematologic malignancy, and acquired 
immunodeficiency syndrome [23].

Staging and definitions
Onset of clinical symptoms was defined as acute (≤3 
days), subacute (>3 days but ≤14 days), and chronic 
(>14 days). A staging system was used to outline 
clinical symptoms, as follows [2]: stage 1, back pain 
at the level of the affected spine; stage 2, nerve-root 
pain radiation from the involved spinal area; stage 
3, motor weakness, sensory deficit, and bladder and 
bowel dysfunction; stage 4, paralysis.

In outcome assessment, complete recovery or 
improvement of symptoms and signs of stage 1, 2, or 
3 condition and no marked residual weakness (i.e., 
motor strength grades 1-2/5) was defined as a good 
outcome. Marked residual weakness, stage 4 condi-
tions and recurrence or worsening clinical symptoms 
after discharge, or mortality due to infection, was 
defined as a poor outcome. 

Statistical analysis
Comparisons were made between patients with good 
outcomes and those with poor outcomes. Continuous 
data were compared using Mann-Whitney U test. Cat-
egorical data were compared using Fisher’s exact test 
or chi-squared test. The two-tailed significance level 
was set at p<0.05.

Results

Thirty one patients with spinal epidural abscess due 
to S. aureus were identified during the 6-year study 
period. The median age was 55 years (range, 20-90 
years), and the male-to-female ratio was 4.2. The 
demographics and clinical characteristics are shown in 
Table 1.

Causative microorganisms were methicillin- 
susceptible S. aureus (MSSA) in 21 patients (67.7%) 
and MRSA in 10 patients (32.3%). In patients with 
MRSA infection, one was due to contiguous surgical 
wound infection, one intravenous drug use, and two 
intravascular devices. Concurrent S. aureus bacteremia 
was found in 29 patients (94%). Spinal specimens were 
obtained for bacterial cultures in 20 patients (64.5%), 
and growth of S. aureus was found in 12 patients 
(60.0%). The median serum white blood cell count 
was 10.86 × 109/L (range, 3.24-35.71 × 109/L) and the 
median C-reactive protein level was 120 mg/dL (range, 
20.1- 246.4 mg/dL).
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Six patients (19.4%) had diabetes mellitus, three 
(9.7%) had liver cirrhosis, five (16.1%) had chronic 
renal failure, four (12.9%) had malignancy and two 
(6.5%) had human immunodeficiency virus infection. 
Their median Charlson score was 0 (range, 0-6). Nine 
patients (29%) had no underlying diseases or any as-
sociated risk factors. Risk factors for S. aureus infec-
tion included intravenous drug use (n = 3), preceding 
skin or soft tissue infection (n = 3), preceding surgical 
site infection (n = 2), use of central vascular device 
(n = 2), and recurrent S. aureus bacteremia (n = 2). Five 
patients received corticosteroids or immunosuppressive 
agents, and three underwent chemotherapy or radio-
therapy before the onset of spinal epidural abscess.

The most commonly involved locations of spinal 
epidural abscess were lumbar or lumbosacral spine 
(n = 19, 61.3%). Two patients had abscess extending 
from one anatomic region to another: one had spinal 
epidural abscess with involvement from the level of 

C2 through T1; and the other from the level of T12 
through L1. Twenty six patients (83.9%) had concur-
rent vertebral osteomyelitis. Twenty three patients 
(74%) underwent echocardiography, and two (6%) 
were diagnosed as having infective endocarditis.

All 31 patients had spine pain, and 18 (58%) had 
fever. Four patients (12.9%) had acute onset of symp-
toms, 13 patients (41.9%) had subacute onset and 14 
patients (45.2%) had chronic onset. Twenty patients 
(65%) presented with stage 1 or stage 2 neurologic 
deficits. However, three of these 20 patients had pro-
gressive neurologic symptoms before the definite 
diagnosis of spinal epidural abscess was made, includ-
ing two patients who had paraplegia or quadriplegia.

The median interval from the first hospital visit 
for the spinal symptoms to the diagnosis of spinal epi-
dural abscess was 4 days (range, 1-71 days). All pa-
tients were diagnosed by magnetic resonance imaging. 
The characteristics of spinal epidural abscess were quite 

Table 1. Baseline demographic and clinical data of 31 patients with spinal epidural abscess due to Staphylococcus aureus

Variable	 Number of patients (%)

Median age (years) [range]	 55	(20-90)
Male/female	 25/6
Underlying diseases
	 Diabetes mellitus	 6	(19.4)
	 Liver cirrhosis	 3	(9.7)
	 Chronic renal failure	 5	(16.1)
	 Malignancy	 4	(12.9)
	 Human immunodeficiency virus infection	 2	(6.5)
Presentation
	 Acute	 4	(12.9)
	 Subacute	 13	(41.9)
	 Chronic	 14	(45.2)
Initial neurologic deficits
	 Stage 1	 11	(35.5)
	 Stage 2	 9	(29.0)
	 Stage 3	 11	(35.5)
	 Stage 4	 0	(0.0)
Laboratory findings
	 White blood cell count (× 109/L; median) [range] 	 10.855	(3.240-35.710)
	 Alkaline phosphatase (U/L; median) [range]	 272	(120-458)
	 C-reactive protein (mg/L; median) [range]	 120	(20.1-246.4)
	 Median diagnosis interval (days) [range]	 4	(1-71)
Location of epidural abscess
	 Cervical	 7	(22.6)
	 Thoracic	 7	(22.6)
	 Lumbar/lumbosacral	 19	(61.3)
Median abscess size (vertebral levels; range) 	 2	(1-6)
Associated with vertebral osteomyelitis	 26	(83.9)
Etiology
	 Methicillin-sensitive Staphylococcus aureus	 21	(67.7)
	 Methicillin-resistant Staphylococcus aureus	 10	(32.3)
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distinctive with iso- or hypointensity on T1-weighted 
imaging, and iso- or hyperintensity in T2-weighted 
imaging. Gadolinium enhancement can aid in the defi-
nition of abscess (Fig. 1). Before definite diagnosis of 
spinal epidural abscess was made, the initial impression 
gained from the presenting symptoms was: myofascial 
pain (n = 6), spondylosis (n = 4), radiculopathy (n = 2), 
compression fracture (n = 2), spondylolisthesis (n = 1), 
spinal tuberculosis (n = 1), malignancy (n = 1), and 
fever of unknown origin (n = 1).

Twenty patients (64.5%) received medical treat-
ment alone, and 11 patients (35.5%) had combined 
medical treatment and surgical intervention (Table 
2). More severe neurologic deficits, smaller abscess 
size and longer hospital stay were observed in the 
combined medical and surgical treatment group. In the 
medical treatment group, median length of hospital 
stay and treatment duration was 45.5 and 70 days, re-
spectively. Two patients had deteriorating neurologic 
deficits while they received follow-up as outpatients, 
and one of them subsequently developed paralysis. 
One had relapse of spinal epidural abscess after dis-
continuation of antibiotics after a 42-day treatment 
course. One patient died due to infectious complica-
tions related to paralysis.

In the combined medical and surgical treatment 
group, the median time from diagnosis to operation was 
14 days (range, 1-35 days). One patient (9.1%) died 
of postoperative complications of hematoma and noso- 
comial infection and one had relapse of disease after 
119 days of treatment during outpatient follow-up. 
Operation was performed for intractable bone pain 

(n = 3), uncontrolled infection (n = 3), cord compression 
(n = 3), compression fracture (n = 1), or no improve-
ment in follow-up imaging (n = 1).

In our patients, a total of 17 magnetic resonance 
imaging studies were performed for follow-up, and 
imaging showing improvement was correlated with 
the clinical status and final outcome (Table 3). Two 
patients died, the overall mortality rate being 6.5%. 
There was no significant difference between patients 
with medical treatment and those with medical and 
surgical treatment. Renal failure, malignancy or un-
derlying comorbid illness defined as Charlson score 
>1 was strongly predictive of a poor outcome (12% vs 
100%, p=0.0001). 

Discussion

Despite improvement in diagnosis and treatment in 
recent decades, the mortality rate of spinal epidural 
abscess remains around 15%, and 15% of the survi-
vors had neurologic sequalae of paresis or complete 
paralysis [2,3]. Staphylococcus spp. cause 59.2-93.0% 
of spinal epidural abscess cases [3]. MRSA has been 
reported to account for 15% of staphylococcal spinal 
epidural infection [8]. The risk of MRSA infection is 
particularly high in patients with implantable spinal 
or vascular devices [2]. In this era of increasing inci-
dence of community-acquired MRSA infection, spinal 
epidural infection due to community-acquired MRSA 
has been reported recently [24,25]. More studies are 
needed to evaluate ongoing trends in the prevalence 
of community-acquired MRSA infections.

Fig. 1. Sagittal T1-weighted image (A) demonstrates low signal intensity over C6 and C7 vertebrate body (arrow), whereas in 
T2-weighted image (B), heterogenous high signal intensity is noted (arrow). Anterior epidural abscess is also noted from C2 
through T1, with hypointensity on T1-weighted imaging, and obviously enhanced on post-gadolinium (C) T1-weighted image 
with rim enhancement over C6-C7 (arrow). In addition, there is soft tissue infiltration of abnormal signal and enhancement at 
the prespinal area of C6-T1 levels (*).

A B C
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The classic triad of fever, spine pain, and neuro-
logic deficits is the hallmark of spinal epidural infection. 
However, not all patients have the above symptoms. 
Over one-half of our patients had both fever and spine 
pain, not including 26% who were afebrile after taking 
antipyretics. Misdiagnosis was common, particularly 
in patients without neurologic deficits or symptoms 
localized to the spine. Delay in diagnosis may occur, 
especially when fever is masked by antipyretic agents. 
Neither leukocytosis nor elevation of inflammatory 
markers is sensitive or specific enough for definitive 
diagnosis of the disease. Besides, 29% of our patients 
had no comorbid illness or any other associated risk 
factors for spinal epidural abscess, which is different 
from the findings of a previous study [14].

To most clinicians, once the diagnosis of spinal epi-
dural abscess is made, laminectomy for drainage of the 
epidural abscess becomes a surgical emergency [3-5, 
8,13,15,16,18,19,26,27]. Several studies have reported 
similar outcomes in patients who were treated with 
systemic antibiotics alone and patients who received 

both medical and surgical treatment [9,10,12,22], as we 
found in the present study. Several factors have been 
proposed as contributing to a poor prognosis, including 
delayed diagnosis, degree of cord compression, pre-
operative neurologic deficits or suboptimal treatment 
[8,11,13-21]. In our study, renal failure, malignancy 
or underlying comorbid illness calculated by Charlson 
score was a feature predictive of a poor outcome.

In our case series, nearly one-half of patients could 
be treated successfully with antibiotics alone. However, 
over one-half of our patients had neurologic deficits 
less than stage 2 at initial presentation to our hospital. 
In addition, most of our patients did not undergo surgi-
cal intervention within 36 h after neurologic deficits 
developed, and their preoperative muscle strength was 
4/5. The decision regarding medical treatment or surgi-
cal intervention may depend mainly on the neurologic 
deficits at presentation and their evolution over time, 
the extent to which spinal epidural abscess involves the 
presence of spinal instrumentation, and the comorbid-
ity of the patients. Some experts have suggested that 

Table 2. Treatment of spinal epidural abscess: medical treatment alone versus combined medical and surgical treatment

		  Medical treatment	 Combined medical and 
Variable	 (n = 20)	 surgical treatment (n = 11)	 pa

		  No. (%)	 No. (%)

Age (years; median)	 55.5	 52	 0.89
Male/female	 17/3	 8/3	 0.64
Charlson score			   0.70
	 ≤1	 13	(65.0)	 9	(81.8)
	 >1	 7	(35.0)	 2	(18.2)
Presentation						    1.00
	 Acute	 3	(15.0)	 1	(9.1)
	 Subacute or chronic	 17	(85.0)	 10	(90.9)
Neurologic deficits						    0.02
	 ≤Stage 2	 16	(80.0)	 4	(36.4)
	 >Stage 2	 4	(20.0)	 7	(63.6)
Etiology						    0.42
	 Methicillin-sensitive Staphylococcus aureus	 15	(75.0)	 6	(54.5)
	 Methicillin-resistant Staphylococcus aureus	 5	(25.0)	 5	(45.5)
Abscess location						    0.68
	 Cervical spine	 4	(20.0)	 3	(27.3)
	 Non-cervical spine	 16	(80.0)	 8	(72.7)
Abscess extent						    0.03
	 ≤2 Vertebral levels	 13	(65.0)	 11	(100.0)
	 >2 Vertebral levels	 7	(35.0)	 0	(0.0)
Vertebral osteomyelitis	 16	(80.0)	 10	(90.9)	 0.63
Length of stay (days; median)	 45.5	 58	 0.02
Total duration of treatment (days)	 70	 102	 0.19
Outcome			   1.00
	 Good outcome	 16	(80.0)	 9	(81.8)
	 Poor outcome	 4	(20.0)	 2	(18.2)

aFisher’s exact test or Mann-Whitney U test.
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Table 3. Outcomes analysis in 31 patients with Staphylococcus aureus spinal epidural abscess

Variable	 Good outcome (n = 25)	 Poor outcome (n = 6)a	
pb

		  No. (%)	 No. (%)

Age (years; median)	 51	 64.5	 0.11
Male/female	 20/5	 5/1	 1.00
Underlying diseasec

	 Diabetes mellitus	 6	(24.0)	 0	(0.0)	 0.31
	 Liver cirrhosis	 3	(12.0)	 0	(0.0)	 1.00
	 Chronic renal failure	 2	(8.0)	 3	(50.0)	 0.04
	 Malignancy	 1	(4.0)	 3	(50.0)	 0.02
Charlson score						    <0.001
	 ≤1	 22	(88.0)	 0	(0.0)
	 >1	 3	(12.0)	 6	(100.0)
Presentation					   1.00
	 Acute	 3	(12.0)	 1	(17.0)
	 Subacute or chronic	 22	(88.0)	 5	(83.3)
Neurologic deficits						    0.15
	 ≤Stage 2	 18	(72.0)	 2	(33.3)
	 >Stage 2	 7	(28.0)	 4	(66.7)
Laboratory findings
	 White blood cell (×109/L; median)	 11.82	 10.07	 0.23
	 Alkaline phosphatase (U/L; median)	 255	 288	 0.57
	 C-reactive protein (mg/L; median)	 120	 164	 0.10
Diagnosis interval (days; median)	 4	 6.5	 0.57
Etiology
	 Methicillin-sensitive Staphylococcus aureus	 17	(68.0)	 4	(66.7)	 1.00
	 Methicillin-resistant Staphylococcus aureus	 8	(32.0)	 2	(33.3)
Abscess location						    1.00
	 Cervical spine	 6	(24.0)	 1	(16.7)
	 Non-cervical spine	 19	(76.0)	 5	(83.3)
Abscess size
	 ≤2 Vertebral levels	 19	(76.0)	 5	(83.3)	 1.00
	 >2 Vertebral levels	 6	(24.0)	 1	(16.7)
Treatment						    1.00
	 Medical alone	 16	(64.0)	 4	(66.7)
	 Medical and surgical	 9	(36.0)	 2	(33.3)

aDefined as marked residual weakness, stage 4 conditions and recurrence or worsening clinical symptoms after discharge or mortality 
due to infection.
bFisher’s exact test or Mann-Whitney U test.
cNot all patients had underlying disease.

spinal epidural abscess without neurologic deficits can 
be safely managed with medical treatment as long as 
the patient can be closely monitored [28]. However, 
two of our patients with medical treatment developed 
treatment failure with worsening complications. There- 
fore, urgent surgical intervention should always be 
considered in patients with marked motor deficits or 
rapid deterioration of general condition. 

In conclusion, spinal epidural abscess often requires 
a prolonged course of antibiotic therapy, regardless of 
surgical intervention. Medical treatment alone can be 
beneficial for patients with minimal neurologic deficits, 
and renal failure, malignancy or underlying comorbid 

illness calculated by Charlson score is predictive of 
poor outcome. Close monitoring of the evolution of 
neurologic deficits with radiographic imaging follow-
up is necessary.
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