
REVIEWS

Evaluation and Management of Spinal Epidural Abscess

Steven F. DeFroda, MD, ME1*, J. Mason DePasse, MD1, Adam E. M. Eltorai, BS2, Alan H. Daniels, MD3, Mark A. Palumbo, MD3

1Department of Orthopaedics, Alpert Medical School of Brown University, Providence, Rhode Island; 2Alpert Medical School of Brown University,
Providence, Rhode Island; 3Department of Orthopaedics, Division of Spine Surgery, Alpert Medical School of Brown University, Providence, Rhode
Island.

Spinal epidural abscess (SEA) is an uncommon and poten-
tially catastrophic condition. SEA often presents a diagnos-
tic challenge, as the “classic triad” of fever, spinal pain, and
neurological deficit is evident in only a minority of patients.
When diagnosis is delayed, irreversible neurological dam-
age may ensue. To minimize morbidity, an appropriate level
of suspicion and an understanding of the diagnostic evalua-
tion are essential. Infection should be suspected in patients
presenting with axial pain, fever, or elevated inflammatory
markers. Although patients with no known risk factors can
develop SEA, clinical concern should be heightened in the

presence of diabetes, intravenous drug use, chronic renal

failure, immunosuppressant therapy, or a recent invasive

spine procedure. When the clinical profile is consistent with

the diagnosis of SEA, gadolinium-enhanced magnetic reso-

nance imaging of the spinal column should be obtained on

an emergent basis to delineate the location and neural com-

pressive effect of the abscess. Rapid diagnosis allows for

efficient treatment, which optimizes the potential for a posi-

tive outcome. Journal of Hospital Medicine 2016;11:130–

135. VC 2015 Society of Hospital Medicine

Spinal epidural abscess (SEA) is caused by a suppura-
tive infection in the epidural space. The mass effect of
the abscess can compress and reduce blood flow to
the spinal cord, conus medullaris, or cauda equina.
Left untreated, the infection can lead to sensory loss,
muscle weakness, visceral dysfunction, sepsis, and
even death. Early diagnosis is essential to limit mor-
bidity and neurologic injury. The “classic triad” of
fever, axial pain, and neurological deficit occurs in as
few as 13% of patients, highlighting the diagnostic
challenge associated with SEA.1

This investigation reviews the current literature on
SEA epidemiology, clinical findings, laboratory data,
and treatment methods, with particular focus on non-
surgical versus surgical treatment. Our primary objec-
tive was to educate the clinician on when to suspect
SEA and how to execute an appropriate diagnostic
evaluation.

INCIDENCE AND EPIDEMIOLOGY
In 1975, the incidence of SEA was reported to be 0.2
to 2.0 per 10,000 hospital admissions.2 Two decades
later, a study of tertiary referral centers documented a
much higher rate of 12.5 per 10,000 admissions.3 The
reported incidence continues to rise and has doubled
in the past decade, with SEA currently representing
approximately 10% of all primary spine infections.4,5

Potential explanations for this increasing incidence
include aging of the population, an increasing preva-
lence of diabetes, increasing intravenous drug abuse,
more widespread use of advanced immunosuppressive
regimens, and an increased rate of invasive spinal pro-
cedures.6–8 Other factors contributing to the rising
incidence include increased detection due to the
greater accessibility of magnetic resonance imaging
(MRI) and increased reporting as a result of the con-
centration of cases at tertiary referral centers.

SEA is most common in patients older than 60 years7

and those with multiple medical comorbidities. A review
of over 30,000 patients found that the average number
of comorbidities in patients who underwent surgical
intervention for SEA was 6, ranging from 0 to 20.5 The
same study noted that diabetes was the most frequently
associated disease (30% of patients), followed by
chronic lung disease (19%), renal failure (13%), and
obesity (13%) (Table 1).5 A history of invasive spine
interventions is an additional risk factor; between 14%
and 22% occur as a result of spine surgery or percutane-
ous spine procedures (eg, epidural steroid injections).8,9

Regardless of pathogenesis, the rate of permanent neuro-
logic injury after SEA is 30% to 50%, and the mortality
rate ranges from 10% to 20%.4,5,8,10

MISSED DIAGNOSIS
Despite the availability of advanced imaging, rates of
misdiagnosis at initial presentation remain substantial,
with current estimates ranging from 11% to 75%.4,9

Back and neck pain symptoms are ubiquitous and
nonspecific, often making the diagnosis difficult.
Repeated emergency room visits for pain are common
in patients who are eventually diagnosed with SEA.
Davis et al. found that 51% of 63 patients present to
the emergency room at least 2 or more times prior to
diagnosis; 11% present 3 or more times.1
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PATHOPHYSIOLOGY
Microbiology

Staphylococcus aureus, including methicillin resistant
S aureus (MRSA), accounts for two-thirds of all infec-
tions.3 S aureus infection of the spine may occur in
the setting of surgical intervention or concomitant
skin infection, although it often occurs without an
identifiable source. Historically, MRSA has been
reported to be responsible for 15% of all staphylococ-
cal infections of the epidural space; some institutions
report MRSA rates as high as 40%.4 S epidermidis is
another common pathogen, which is most often
encountered following spinal surgery, epidural cathe-
ter insertion, and spinal injections.11 Gram-negative
infections are less common. Escherichia coli is charac-
teristically isolated in patients with active urinary tract
infections, and Pseudomonas aeruginosa is more com-
mon in intravenous (IV) drug users.12 Rare causes of
SEA include anaerobes such as Bacteroides,13 various
parasites, and fungal organisms such as actinomyces,
nocardia, and mycobacteria.8

Mechanism of Inoculation

Infections may enter the epidural space by 4 mecha-
nisms: hematogenous spread, direct extension, inocula-
tion via spinal procedure, and trauma. Hematogenous
spread from an existing infection is the most common
mechanism.14 Seeding of the epidural space from tran-
sient bacteremia after dental procedures has also been
reported.13

The second most common mechanism of infection
is direct spread from an infected component of the
vertebral column or paraspinal soft tissues. Most com-
monly, this takes the form of an anterior SEA in asso-
ciation with vertebral body osteomyelitis. Septic
arthritis of a facet joint can also cause a secondary
infection of the posterior epidural space.4,15 Direct
spread from other posterior structures (eg, retrophar-
yngeal, psoas, or paraspinal muscle abscess) may
cause SEA as well.16

Less-frequent mechanisms include direct inoculation
and trauma. Infection of the epidural space can occur
in association with spinal surgery, placement of an
epidural catheter, or spinal injections. Grewal et al.

reported in 2006 that 1 in 1000 surgical and 1 in
2000 obstetric patients develop SEA following epidu-
ral nerve block.17 Hematoma secondary to an osseous
or ligamentous injury can become seeded by bacteria,
leading to abscess formation.18

Development of Neurologic Symptoms

There are several proposed mechanisms by which SEA
can produce neurologic dysfunction. The first theory
is that the compressive effect of an expanding abscess
decreases blood flow to the neuronal tissue.4 Improve-
ment of neurologic function following surgical decom-
pression lends credence to this theory. A second
potential mechanism is a loss of blood flow due to
local vascular inflammation from the infection. Local
arteritis may decrease inflow to the cord parenchyma.
This theoretical mechanism offers an explanation for
the rapid onset of profound neurologic compromise in
some cases.19,20 Infection can also result in venous
thrombophlebitis, which produces ischemic injury due
to impaired outflow. Postmortem examination sup-
ports this hypothesis; autopsy has revealed local
thrombosis of the leptomeningeal vessels adjacent to
the level of SEA.4 All of these mechanisms are prob-
ably involved to some degree in any given case of neu-
rologic compromise.

PATIENT HISTORY
Patients present with a wide variety of complaints and
confounding variables that complicate the diagnosis
(eg, medical comorbidities, psychiatric disease, chronic
pain, dementia, or preexistent nonambulatory status).
Ninety-five percent of patients with SEA have a chief
complaint of axial spinal pain.1 Approximately half of
patients report fever, and 47% complain of weakness
in either the upper or lower extremities.9 The classic
triad of fever, spine pain, and neurological deficits
presents in only a minority of patients, with rates
ranging from 13% to 37%.1,3 Additionally, 1 study
found that the sensitivity of this triad was a mere
8%.1

The physician should inquire about comorbid con-
ditions associated with SEA, including diabetes, kid-
ney disease, and history of drug use. Any recent
infection at a remote site, such as cellulitis or urinary
tract infection, should also be investigated. As many
as 44% of patients with vertebral osteomyelitis have
an associated SEA; conversely, osteomyelitis may be
present in up to 80% of patients with SEA.2,13 Spinal
procedures such as epidural13 or facet joint injec-
tions,14 placement of hemodialysis catheters,21 acu-
puncture,22 and tattoos23 have also been implicated as
risk factors.

PHYSICAL EXAM
Physical exam findings range from subtle back tender-
ness to severe neurologic deficits and complete paraly-
sis. Spinal tenderness is elicited in up to 75% of

TABLE 1. Comorbidities and Conditions Associated
With Spinal Epidural Abscess2–4,7,8,11,12,34

Medical Comorbidity Prevalence (%)

Diabetes mellitus 15–46
IV drug use 4–37
Spinal trauma 5–33
End-stage renal disease 2–13
Immunosuppressant therapy 7–16
Cancer 2–15
HIV/AIDS 2–9

NOTE: Abbreviations: AIDS, acquired immunodeficiency syndrome; HIV, human immunodeficiency virus;
IV, intravenous.

Evaluation of Spinal Epidural Abscess | DeFroda et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 11 | No 2 | February 2016 131



patients, with equal rates of focal and diffuse back
tenderness.1,4 Radicular symptoms are evident in 12%
to 47% of patients, presenting as weakness identified
in 26% to 60% and altered sensation in up to 67%
of patients.1,4,8,11,19 One study revealed that 71% of
patients have an abnormal neurologic exam at presen-
tation, including paresthesias (39%), motor weakness
(39%), and loss of bladder and bowel control (27%).3

Thus, a thorough neurologic exam is vital in SEA
evaluation.

Heusner staged patients based on their clinical find-
ings (Table 2). Because the evolution of symptoms can
be variable and rapidly progressive4,24 to stage 3 or 4,
documenting subtle abnormalities on initial exam and
monitoring for changes are important. Many patients
initially present in stage 1 or 2 but remain undiag-
nosed until progression to stage 3 or 4.24

DIAGNOSTIC WORKUP
Laboratory Testing

Routine tests should include a white blood cell count
(WBC), erythrocyte sedimentation rate (ESR), and C-
reactive protein (CRP). ESR has been shown to be the
most sensitive and specific marker of SEA (Table 3).
In a study of 63 patients matched with 126 controls,
ESR was greater than 20 in 98% of cases and only
21% of controls.1 Another study of 55 patients found
the sensitivity and specificity of ESR to be 100% and
67%, respectively.25 White count is less specific, with
leukocytosis present in approximately two-thirds of
patients.1,25 CRP level rises faster than ESR in the set-
ting of inflammation and also returns to baseline
faster. As such, CRP is a useful means of monitoring
the response to treatment.1,19

Blood cultures are important to obtain at initial
evaluation. Bacteremia from the offending organism
may be present in up to 60% of cases; 60% to 90%
of cases of bacteremia are caused by MRSA.26 Urine
culture should also be obtained in all patients. Sputum
cultures should not be routinely obtained, but it may
be beneficial in select patients with history of chronic
obstructive pulmonary disease, new cough, or abnor-
mality on chest radiographs. Transthoracic or trans-
esophageal echocardiogram may be recommended for
bacteremic patients, those with new heart murmur, or
those with a history of IV drug abuse.

In patients in whom tuberculosis may be a potential
risk, a tuberculin test with purified protein derivate
can help rule out this organism. However, false-

negative testing may occur in up to 15% of patients,
particularly the immunocompromised.27 Patients with
false positive results or prior vaccination with bacille
Calmette-Gu�erin (BCG) can be tested with Quanti-
FERON gold testing. These time-consuming and
expensive tests should not delay treatment with an
empiric agent if tuberculosis is suspected due to
patient risk factors or exposure, though an infectious
disease specialist should be consulted before initiating
treatment for tuberculosis.

Lumbar puncture should not be performed routinely
in cases of suspected SEA, primarily due to the risk of
bacterial contamination of the cerebrospinal fluid
(CSF). Additionally, the increased protein and inflam-
matory cells seen in the CSF are nonspecific markers
of parameningeal inflammation.15

Imaging

When the diagnosis of SEA is suspected based on clin-
ical findings, MRI with gadolinium should be
obtained first, as it is 90% sensitive for diagnosing
SEA (Figure 1).3 In patients unable to undergo MRI
(eg, pacemaker), a computed tomography (CT) myelo-
gram should be obtained instead. The study should be
performed on an emergent basis, and the entire spine
should be imaged due to the risk of noncontiguous
lesions. Patients with plain radiograph and/or CT scan
findings of bone lysis suggestive of vertebral osteomye-
litis should also be evaluated with MRI if able.

TABLE 2. Stages of Spinal Epidural Abscess
Presentation4,24

Stage Symptoms

I Back pain
II Radiculopathy, neck pain, reflex changes
III Paresthesia, weakness, bladder symptoms
IV Paralysis

TABLE 3. Summary of the Progression of Steps in
the Diagnosis and Management of Spinal Epidural
Abscess2,4,10,32,37

1. Patient assessment
Evaluate for symptom triad (back pain, fever, neurologic dysfunction)
Assess for common comorbidities (diabetes, IV drug abuse, spinal trauma, ESRD,
immunosuppressant therapy, recent spine procedure, systemic or local infection)

2. Laboratory evaluation
Essential: ESR (most sensitive and specific), CRP, WBCs, blood cultures, UA
6 : echocardiogram, TB evaluation
No role: lumbar puncture

3. Imaging
Gold standard: MRI w/gadolinium (90% sensitive)
If MRI contraindicated: CT myelogram

4. Obtain tissue sample
Gold standard: open surgical biopsy, debridement 6 fixation.
If patient unstable, diagnosis indeterminate, or no neuro symptoms: IR-guided biopsy before
surgery

5. Antibiotics (once tissue sample obtained)
Empiric vancomycin plus third-generation cephalosporin or aminoglycoside
Vancomycin only acceptable as monotherapy in patient with early diagnosis and no neurologic
symptoms

6. Surgical management (only if not done as step 4)
Early surgical consult recommended. Pursue surgical intervention if patient is stable for OR and
neuro symptoms progressing or abscess refractory to antibiotics. Best outcomes occur with com-
bined antibiotics and surgical debridement.

NOTE: Abbreviations: CRP, C-reactive protein; CT, computed tomography; ESR, erythrocyte sedimentation
rate; ESRD, end-stage renal disease; IR, Interventional radiology; MRI, magnetic resonance imaging; OR,
operating room; TB, tuberculosis; UA, urine analysis; WBCs, white blood cells.
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MRI with contrast can often differentiate SEA from
malignancy and other space-occupying lesions.28 Plain
radiography can rule out other causes of back pain, such
as trauma and degenerative disc disease, but it cannot
demonstrate SEA. One study found that x-rays showed
pathology in only 16.6% of patients with SEA.29

Patients with exam findings and laboratory studies
concerning for SEA who present to a community hos-
pital without MRI capability should be transferred to
a tertiary care center for advanced imaging and poten-
tial emergent treatment.

Tissue Culture

Though MRI is essential to the workup of SEA,
biopsy with cultures allows for a definitive diagno-
sis.30 Cultures may be obtained in the operating room
or interventional radiology (IR) suite via fine-needle
aspiration or core-needle biopsy under CT guidance,
if available.30,31 CT-guided bone biopsy, which has a
sensitivity of 81% and specificity of 100%, may also
be performed when vertebral osteomyelitis is pres-
ent.32 Biopsy by IR should be considered before surgi-
cal intervention, when the patient has no evidence of
progressive neurologic deficit, the diagnosis is unclear,
or the patient is too high risk for surgical intervention.
In very high-risk surgical patients, IR aspiration may
be curative. Lyu et al. describe a case of refractory
SEA treated with percutaneous CT-guided needle aspi-
ration alone, though they note that surgical debride-
ment is preferred when possible.31

NONSURGICAL VERSUS SURGICAL
MANAGEMENT
SEA may be treated without surgery in carefully
selected patients. Savage et al. studied 52 patients, and

found that nonsurgical management was often effective
in patients who were completely neurologically intact
at initial presentation. In their study, only 3 patients
needed to undergo surgery due to development of new
neurologic symptoms.33 However, other studies report
neurologic symptoms in 71% of patients at initial
diagnosis.3

Adogwa et al. reviewed surgical versus nonsurgical
management in elderly patients (>50 years old) over
15 years.10 Their study included 30 patients treated
operatively and 52 who received antibiotics alone.
The decision for surgical management was at the sur-
geons’ discretion; however, most patients with grade 2
or 3 symptoms underwent surgery, and those with
paraplegia or quadriplegia for >48 hours did not. The
authors found no clinically significant difference in
outcome between these 2 groups and cautioned
against surgical intervention for elderly patients with
multiple comorbidities. It is worth noting, however,
that 7/30 (23%) patients treated with surgery versus
5/52 (10%) treated conservatively had improved neu-
rological outcomes (P 5 0.03).10 Numerous other
studies have also found that neurologic status at pre-
sentation is the most important predictor of surgical
outcomes.7,15,34

Patel et al. performed a study analyzing risk factors
for failure of medical management, and found that
diabetes mellitus, CRP >115, WBC >12.5, and posi-
tive blood cultures were predictors of failure.9 Patients
with >3 of these risk factors required surgery 76.9%
of the time compared to 40.2% with 2, 35.4% with
1, and 8.3% with none.9 The authors also found that
surgical patients experienced better mean improve-
ment than patients who failed nonsurgical treatment
and subsequently underwent surgical decompression.9

FIG. 1. Sagittal T1- and T2-weighted magnetic resonance imaging with gadolinium demonstrating recurrent abscess at L5 anterior to the spinal cord.
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In a follow-up study by Alton et al., 62 patients
were treated with either nonsurgical or surgical man-
agement. Indications for surgery in their study
included a neurologic deficit at initial presentation or
the development of a new neurological deficit while
undergoing treatment. Twenty-four patients presented
without deficits and underwent nonsurgical manage-
ment, but only 6 (25%) were treated successfully, as
defined by stable or improved neurological status fol-
lowing therapy. In contrast, none of the 38 patients
who underwent therapy with both IV antibiotics and
emergent surgical management within 24 hours expe-
rienced deterioration in the neurologic status. For the
18 patients who failed nonsurgical management, sur-
gery was performed within an average of 7 days. This
group experienced improvement following surgery,
but their neurological status improved less than those
who underwent early surgery.35

These recent studies demonstrate that medical man-
agement may be an option for patients who are diag-
nosed early and present without neurologic deficits,
but surgery is the mainstay of treatment for most
patients. Additionally, patients who experience a delay
in operative management often do not recover func-
tion as well as those patients who undergo emergent
surgical debridement.35 A delay in diagnosis has also
been shown to lead to increase in lawsuits against
providers. French et al. found an increase in verdicts
against the provider when a delay in diagnosis >48
hours was present, irrespective of the degree of perma-
nent neurologic dysfunction.36

TREATMENT AND FOLLOW-UP
Unless the patient is septic and hemodynamically
unstable, antibiotics should be held until a tissue sam-
ple is obtained for speciation and culture, either in the
IR suite or the operating room. Once cultures have
been obtained, broad-spectrum IV antibiotics, usually
vancomycin for gram-positive coverage in combina-
tion with a third-generation cephalosporin or amino-
glycoside for additional gram-negative coverage,
should be started until organism sensitivities are deter-
mined and specific antibiotics can be administered.3

Antibiotic therapy should continue for 4 to 6 weeks,
though therapy may be administered for 8 weeks or
longer in patients with vertebral osteomyelitis or
immunocompromised patients.19 An infectious disease
specialist should be involved to determine the dura-
tion of therapy and transition to oral antibiotics.

As noted earlier, biopsy by IR should be considered
when a trial of nonsurgical management is planned
for a patient with no evidence of neurologic involve-
ment, when the diagnosis is unclear after imaging, or
when the patient is too high risk for surgery. Other-
wise, surgical management is standard and should
involve extensive surgical debridement with possible
fusion if there is considerable structural compromise
to the spinal column. After definitive treatment, repeat

MRI is not recommended in the follow-up of SEA;
however, it is useful if there is concern for recurrence,
as indicated by new fevers or a rising leukocyte count
or inflammatory markers, especially CRP. Inflamma-
tory labs should be obtained every 1 to 2 weeks to
monitor for resolution of the infectious process.

CONCLUSION
Spinal epidural abscess is a potentially devastating
condition that can be difficult to diagnose. Although
uncommon, the triad of axial spine pain, fever, and
new-onset neurologic dysfunction are concerning.
Other factors that increase the likelihood of SEA
include a history of diabetes, IV drug abuse, spinal
trauma, end-stage renal disease, immunosuppressant
therapy, recent invasive spine procedures, and concur-
rent infection of the skin or urinary tract. In patients
with suspected SEA, inflammatory laboratory studies
should be obtained along with gadolinium-enhanced
MRI of the entire spinal axis. Once the diagnosis is
established, spine surgery and infectious disease con-
sultation is mandatory, and IR biopsy may be appro-
priate in some cases. The rapidity of diagnosis and
initiation of treatment are critical factors in optimiz-
ing patient outcome.
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