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Abstract

Purpose Lumbar epidural injection is a popular treatment

for degenerative lumbar disease. Although post-procedural

epidural infection is rare, meningitis and epidural abscess

are life-threatening conditions, and need additional medical

and surgical intervention. The purpose of this article is to

report a patient with fatal whole cerebrospinal axis infec-

tion after lumbar epidural injections.

Methods A 64-year-old female patient presented with

septic shock and quadriparesis. In the past, this patient had

received lumbar epidural injections several times for

degenerative spondylolisthesis at L4-5 in another hospital.

The magnetic resonance imaging showed epidural abscess,

a compressed dura and spinal cord from C1 to S2, and

cerebral meningitis. We performed laminectomies and

removal of the abscesses. Her mental status was diminished

to a deep, drowsy state after three postoperative weeks.

Brain computed tomography scans revealed hydrocepha-

lus. Therefore, ventriculoperitoneal shunting was

performed.

Results Methicillin resistant Staphylococcus epidermidis

was cultured from blood samples. The patient’s infection

was completely controlled and her mental status improved

to alert; however, her quadriparesis remained.

Conclusions Although lumbar epidural injection is an

effective procedure to treat lumbar radicular pain, this

procedure can induce fatal complications such as sepsis

and epidural abscess.

Level of evidence 5.
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Introduction

Spinal pain block procedures such as interlaminar or

transforaminal epidural injections are common and popular

treatments for spinal radicular pain [1–3]. In degenerative

lumbar disease, lumbar epidural steroids and local anes-

thesia injections can improve patients’ symptoms signifi-

cantly without surgical intervention [1, 3]. However, there

are complications associated with pain block procedures.

Although the majority of complications are minor mor-

bidities, post-procedural infections such as meningitis,

epidural abscess, spondylitis, and discitis may need addi-

tional surgical intervention and long-term use of antibiotics

[2]. Moreover, infection can induce motor weakness and

fatal morbidities. We have treated and observed patients

with fatal whole cerebrospinal axis infection that devel-

oped after lumbar epidural injection.

Case report

A 64-year-old female patient in the department of infection

was referred to our department of neurosurgery for weak-

ness in both legs (G2 of 5). Over the past 11 months, in a

different regional hospital, the patient had received lumbar

epidural injections once a month for a diagnosis of

degenerative spondylolisthesis at L4-5. Her most recent

epidural injection was approximately 3 weeks previously.
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With the exception of hypertension, the patient’s medical

history was unremarkable. Six days prior to admission to

our department, the patient was admitted to the infectious

disease department due to a fever of unknown origin

(39.1 �C) that started 1 day prior. Initial laboratory tests

indicated that the erythrocyte sedimentation rate (ESR) was

68 mm/h (normal range: 1–20 mm/h), and the C-reactive

protein (CRP) level was 26.34 mg/dL (normal range:

0–0.3 mg/dL). White blood cell (WBC) and neutrophil

counts were 13,290/mcL (normal range: 3,700–9,700/mcL)

and 11,828/mcL (normal range: 1,800–7,700/mcL),

respectively. The patient had been receiving daily intra-

venous ceftriaxone 2 g, metronidazole 500 mg, and ami-

kacin 500 mg since initial admission time. Although she

was administered empirical intravenous antibiotics and

intravenous fluids, her fever remained uncontrolled,

hypotension developed (blood pressure systolic/diastolic,

89/56 mmHg), and the strength of both legs was decreased

to grade 2/5. There were several ecchymoses on both

thighs. The deep tendon reflexes in both knees and ankles

were diminished. Hyperesthesia was present below the T9

dermatome and anal sphincter tone and sensation were

decreased. A thoracolumbar magnetic resonance imaging

(MRI) was taken immediately after development of bilat-

eral lower extremity weakness. Thoracolumbar MRI

showed epidural abscesses and a compressed dura and

spinal cord from T9 to S2 (Fig. 1a). In addition, a muscular

abscess was detected in the lumbar multifidus area

(Fig. 1b).

Intermittent laminectomies and removal of abscesses

were performed from T9 to S1. However, the bilateral

lower extremity weakness did not improve. Furthermore,

the strength of both upper extremities decreased to a grade

3/5 at 2 hours postoperative. A cervical MRI was taken

immediately after the development of upper extremity

Fig. 1 a MRI images show degenerative spondylolisthesis of L4-5 and extensive epidural abscesses from T9 to S2 (arrows). b Intra-muscular

abscess was seen in multifidus muscle (arrow)

Fig. 2 Gadolinium-enhanced MRI shows ventral epidural abscess

compressing the spinal cord in the cervicothoracic area, and

meningeal enhancement, which indicates meningitis
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weakness and showed a ventral epidural abscess in the

cervicothoracic area. The ventral epidural abscess seriously

compressed the spinal cord at C1-2 area. In addition, there

was cerebral meningeal enhancement, which suggested

cerebral infectious meningitis (Fig. 2). We performed C1-2

hemi-laminectomies and removal of the abscess immedi-

ately after interpreting the cervical MRI. Her mental status

was diminished to a deep drowsy state after three postop-

erative weeks. Brain computed tomography (CT) scan

images revealed hydrocephalus (Fig. 3a). Ventriculoperi-

toneal shunting was performed (Fig. 3b) 2 weeks after

extra-ventricular drainage of cerebrospinal fluid (CSF).

WBC and red blood cell (RBC) counts of initial CSF were

5 and 100/lL, respectively. The CSF protein content was

increased at 124 mg/dL (normal range; 15–50 mg/dL), and

the CSF glucose content was within normal limits at

90 mg/dL (normal range: 40–100 mg/dL). Methicillin

resistant Staphylococcus epidermidis (MRSE) was detec-

ted, not in the CSF and epidural abscess, but in initial blood

culture at admission. She was treated with intravenous

vancomycin for 8 weeks until CRP level was normalized.

Finally, the infection was completely controlled and her

mental status improved to alert. The patient’s quadriparesis

improved to arm grade 4/5 and leg grade 3/5.

Discussion

Transforaminal or interlaminar epidural spinal injections

have been performed to treat pain in patients with lumbar

degenerative disease [2, 3]. Since anesthesiologists, radi-

ologists, physiatrists, and spine surgeons all perform these

procedures, the number of pain block procedures performed

is high [2]. However, there is the possibility of complica-

tions such as epidural hematoma, nerve injury, infection,

CSF leakage, fistula due to dura puncture, and embolism [1,

4]. These epidural procedure-related complications can

induce morbility and mortality [2]. Among these compli-

cations, infections develop in 0.01–2 % of patients. Discitis,

epidural abscess, spondylitis, and meningitis can occur after

epidural injections [4]. If spinal epidural abscesses are not

controlled by the administration of antibiotics, and induce

neurological compromise, additional surgical interventions

should be considered. Surgical removal of spinal epidural

abscesses can decompress neural structures and reveal

infectious microorganisms. On the other hand, CT-guided

biopsy with abscess drainage is a less invasive technique

that may be considered in less severe cases without symp-

toms of neurologic compromise [5].

Pathogenic microorganisms are detected and cultured in

epidural pus, CSF, and blood [6]. Blood culture is a highly

sensitive and cost-effective investigation for detecting

pathogenic microorganisms. However, nearly 40 % of

epidural abscess cultures are negative even without prior

antibiotic therapy [5, 7]. Therefore, blood cultures should

be performed in patients with spinal epidural abscesses [5].

In this case, MRSE was detected, not in epidural pus, but in

initial blood cultures from admission. Since empirical

antibiotic administration may interfere with results of

culture studies, we recommend that initial blood culture

should be taken before antibiotic treatment, if infection is

suspected. Most pathogenic microorganisms in interven-

tion-related infections are Gram-positive cocci such as

Staphylococcus aureus and Staphylococcus epidermidis, as

seen in this patient [2, 4]. Therefore, empirical antibiotic

therapy must include antibiotics against Gram-positive

cocci, such as vancomycin. However, infection from

Gram-negative anaerobes must also be considered [5]. For

this reason, we prefer combination empirical antibiotic

therapy for patients with spinal infections.

Fig. 3 a Brain CT shows ventricle enlargement and periventricular lucency. b Post-ventriculoperitoneal shunting, ventricle size is decreased
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MRIs are the cornerstone of the diagnosis of spinal

epidural abscesses. Epidural abscesses can spread to other

sites from the cervical to sacral area. Furthermore, delayed

diagnosis of remote skip epidural abscesses can induce

fatal complications including uncontrolled infection.

Although many patients have focal epidural abscesses, we

recommend obtaining whole spine MRIs to avoid these

severe negative outcomes.

In this patient, there were concomitant multifidus mus-

cle abscesses. These findings suggest that epidural

abscesses may result in procedurally related infections.

Aseptic and atraumatic conditions are important during

procedures. Further, procedure times are important for

prevention of infection. Glucocorticoid injections com-

promise immune responses and increase the risk of infec-

tion [8]. Therefore, pain societies recommend a maximum

of six injections in a year. Frequent epidural injections also

contribute to the development and aggravation of infection.

Finally, both epidural abscesses and meningitis were

developed after epidural injections. Moreover, the epidural

abscesses aggressively spread throughout the whole spine

area, and the meningitis induced hydrocephalus.

Although the incidence of epidural abscess and menin-

gitis is very low, these complications can induce life-

threatening conditions such as sepsis and weakness.

Conclusion

Although lumbar epidural block is an effective procedure

to treat lumbar radicular pain, there are fatal complications

such as meningitis and epidural abscess associated with

this procedure. Aseptic conditions, glucocorticoid use, and

number of procedures should be considered.
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