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MR Imaging of Spinal Epidural 
Sepsis 
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Four patients with spinal epidural sepsis were evaluated with MR imaging. The lesions 
were best visualized with spin-echo techniques with long repetition (2000 msec) and 
long echo (80-100 msec) times. Sagittal and axial images were equally important in 
defining the extent of the lesions. Comparison with available contrast-enhanced CT 
scans showed that MR was more definitive in the early demonstration of the abscesses. 
This early recognition influenced the management greatly and improved the clinical 
outcome significantly. 

The findings in our four cases support previous reports that MR is superior to other 
imaging methods for early recognition and anatomic localization of infectious diseases 
in patients suspected of having either spinal osteomyelitis or spinal epidural sepsis. 

Spinal epidural abscess is an uncommonly encountered disease in adults and 
children. Infection usually spreads to the epidural space by the hematogenous 
route, usually from an infected skin or urinary tract focus. As with most infectious 
processes , the presence of diabetes mellitus or immunosuppressive disorders 
increases the risk of spinal epidural abscess; however, such conditions are by no 
means a prerequisite for its development. Staphylococcus aureus is the most 
common causative organism. Occasionally, gram-negative bacilli and Mycobacte
rium tuberculosis are found. Left untreated, the natural course of the disease leads 
to paraplegia and death [1-9]. Paraplegia results from compression of the spinal 
cord or cauda equina by the epidural mass or from thrombophlebitis of the spinal 
epidural veins resulting in venous infarction of the spinal cord. Death is a result of 
septicemia. The prognosis for survival and prevention of serious neurologic deficit 
relates to the rapidity with which appropriate decompression and antibiotic therapy 
are instituted. The neurologic deficit is less likely to be reversible the more severe 
and the longer it has been present. Thus, many authors have recognized that 
prompt and early diagnosis is critical to the management of this potentially curable 
disease [1-13]. We recently encountered four patients with spinal epidural infec
tions (three pyogenic, one tuberculous) in whom MR imaging of the spine led to 
expeditious treatment and better clinical outcome. 

Materials and Methods 

Four patients with spinal epidural infections (three Staphylococcus aureus, one Mycobac
terium tuberculosis) were examined with MR imaging. MR was performed on a GE Signa 
system with a 1.5-T superconducting magnet . The spin-echo pulse sequences were either 
T1-weighted with a repetition time (TR) of 600 msec and echo time (TE) of 25 msec and 
proton density or T2-weighted (TR = 2000 msec, TE = 20 or 80-100 msec). Images were 
obtained in both axial and sagittal planes. In three patients , contrast-enhanced CT scans of 
the spine were obtained on a Siemens DR3 Somatom or Picker 1200 SX unit . Radiographs 
of the spine were available in all cases. 
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Case Reports 

Case 1 

A 43-year-old man complained of progressively severe low back 
and leg pain 1 month after an L4-LS diskectomy. He was afebrile 
and his wound had healed well. Bladder and bowel function were 
intact. His history included a splenectomy after abdominal trauma. 
Physical examination showed severe lumbar muscle spasm. No neu
rologic deficits were elicited. Initial laboratory studies revealed leu
kocytosis of 22,SOO/ml and an erythrocyte sedimentation rate of 30 
mm/hr. Plain radiographs of the lumbar spine showed collapse of the 
L4- LS disk interspace. No lytic lesions of the vertebral bodies were 
noted. Contrast-enhanced CT at the LS level showed a mass in the 
posterior paraspinal region with slight ring enhancement (Fig. 1A). 
Minimal indentation of the dural sac was noted on its left anterior 
margin. Midsagittal T2-weighted MR images showed a high-signal
intensity mass in the posterior paras pinal region (Fig. 1 B). This had 
decreased signal intensity on T1 -weighted sequences. On axial im
ages, the dural sac was seen to be indented on its left lateral margin 
by a mass of heterogeneous signal intensity. This mass was contin
uous on its most lateral margin with the high-signal-intensity posterior 
paraspinal mass (Fig. 1 C). The disk signal intensity at the L4-LS level 
was decreased, with slightly increased signal intensity of the adjacent 
vertebral bodies. The diagnosis of a paraspinal abscess with epidural 
extension was made and surgical drainage was performed. Culture 
grew Staphylococcus aureus , coagulase negative. Appropriate anti
biotic therapy was instituted and the patient was subsequently dis
charged with relief of pain and no neurologic deficit. 

Case 2 

A 62-year-old man was seen because of increasingly severe low 
back pain and fever. The pain radiated to both legs and progressed 
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over a period of 7-10 days until the patient was unable to walk. 
Difficulty in urination was reported. Further questioning revealed 
treatment for periodontal infection 4 weeks before the onset of back 
pain and fever. On physical examination, there was severe muscle 
spasm, making neurologic assessment difficult. The Achilles reflex 
on the left was absent and the right patellar reflex was diminished. 
Initial laboratory studies showed mild leukocytosis of 11,SOO/ml. 
Blood culture yielded Staphylococcus aureus coagulase-positive or
ganisms. Radiographs of the lumbar spine were normal. A contrast
enhanced CT scan of the lumbar spine showed a nondiscrete mass 
in the left posterior paraspinal region (Fig. 2A). MR imaging showed 
a mass in the left posterior paraspinal muscles that had decreased 
signal intensity on T1-weighted images and markedly increased signal 
intensity on T2-weighted sequences (Figs. 2B-2E). The mass had 
discrete borders and extended from the L4 to 81 level. In addition, a 
diffuse area of lower signal intensity was noted around this mass that 
extended to the left neural foramina at the LS-81 level. At a lower 
level , the mass had displaced the left lateral border of the dural sac. 
The left facet joint at LS-81 showed a linear area of increased signal 
intensity. CT-guided needle drainage of the left paras pinal mass was 
done, and cultures revealed Staphylococcus aureus . After drainage 
and appropriate antibiotic therapy, there was progressive diminution 
of the low back pain and return of neurologic function. 

Case 3 

A 12-year-old boy was injured in a three-wheeler accident sustain
ing multiple contusions and a laceration of the right knee. Transient 
purulent discharge from the knee wound was noted. Four weeks 
after the accident, the patient developed low back pain and low
grade fever. On examination, he had mild back tenderness, spasm, 
and minimal limitation of motion, but no neurologic deficit. Initial 
laboratory examination showed no leukocytosis, but the erythrocyte 
sedimentation rate was 62 mm/hr. Radiographs of the lumbar spine 

c 
Fig. 1.-Case 1. A, Contrast-enhanced CT scan through L5 vertebra shows low-density mass (arrow) with mild ring enhancement in posterior paraspinal 

region. Note laminectomy changes. Indentation of dural sac on left anterolateral margins is from nondiscrete, minimally enhancing soft-tissue-density 
mass (arrowhead). 

B, Midsagittal T2-weighted MR image (TR = 2000 msec, TE = 100 msec) shows high-signal-intensity discrete mass (arrow) in posterior paraspinal 
area. Disk at L4-L5 (site of diskectomy) shows decreased signal intensity. There is slight increase in signal through vertebral margins of L4 and L5. There 
is displacement of dural sac by heterogeneous-intensity mass extending from disk margin of L4-L5 to lower L5 vertebra. 

C, Axial T2-weighted MR image (TR = 2000 msec, TE = 100 msec) through L5 vertebra shows discrete high-signal-intensity posterior paraspinal mass 
(arrow). Heterogeneous-signal-intensity anterior epidural mass (arrowhead) displaces thecal sac posteriorly and to the right. Mass is contiguous with 
large posterior paraspinal mass. 
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Fig. 2.-Case 2. A, Axial CT section through lS-S1 disk shows left posterior paraspinal soft-tissue swelling (arrow). Density is increased and fat is 

absent in left neural foramen. 
S, Axial T2-weighted MR image (TR = 2000 msec, TE = 100 msec) through l4 vertebra shows discrete area of high signal intensity in left posterior 

paraspinal region (arrow). 
C, lower section through lS-S1 disk shows discrete high-signal-intensity mass in left posterior paraspinal region (arrow) . There is area of increased 

linear signal along facet joint of lS-S1 on left (arrowhead). Dural sac is minimally indented along its left anterolateral margin. 
D, Slightly lower section through S1 vertebra reveals definite displacement of dural sac on its left anterolateral margin by epidural mass with 

heterogeneous signal intensity (arrow). 
E, Parasagittal T2-weighted MR image (TR = 2000 msec, TE = 100 msec) through left paraspinal region shows extent of discrete high-signal-intensity 

mass. 

showed straightening of the normal lordotic curve. Because of clinical 
suspicion of spinal osteomyelitis, a technetium-labeled bone scan 
and an indium-labeled leukocyte scan were obtained; both were 
negative. T2-weighted MR sequences (TR = 2000 msec, TE = 80 
msec) showed an area of markedly increased signal intensity at the 
L4-L5 epidural space adjacent to the right lamina that extended into 
the right posterior paraspinal region (Fig. 3A). There was displace
ment of the adjacent dural sac. A repeat bone scan 2 weeks after 
the initial bone scan showed an area of increased activity at the L4-
L5 level. A contrast-enhanced CT scan at this time showed the mass 
in the right epidural space and a lytic lesion of the right lamina of L4 
(Fig. 3B). Open drainage of the epidural abscess and excision of the 
affected bone were performed. Cultures grew Staphylococcus au
reus, coagulase-positive, and appropriate antibiotic coverage was 
instituted. The back pain resolved after surgery, and the patient was 
discharged with no neurologic deficit. 

Case 4 

A 61-year-old woman had a 6-month history of back pain with an 
associated 11-kg weight loss. A brother had been treated for pul
monary tuberculosis. Five days before admission, she noted onset of 
leg weakness. Admission examination disclosed tenderness in the 
mid back region and an area of skin in the thoracic region burned 
from chronic application of heat. The patient had weakness of the 
left quadriceps and anterior tibial muscles with spasticity and unsus
tained clonus on the left. Hyperactive deep tendon reflexes were 
noted bilaterally in the lower extremities, and she had a sensory level 
at the T10 level. Initial laboratory studies were normal except for an 
erythrocyte sedimentation rate of 56 mmjhr. Tuberculosis skin test 
was positive. Radiographs of the thoracolumbar spine showed a 
destructive lesion of the vertebral bodies at the T10 and T11 levels. 
Associated bilateral paravertebral masses were noted. MR of the 
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spine showed abnormal signal intensity of the bodies of T1 0 and T11 
(Fig. 4). Diminished signal intensity was seen on T1-weighted se
quences with a heterogeneously increased signal intensity on T2-
weighted sequences. On the sagittal images, the disk space was 
difficult to see. A significant paraspinal component of the osteomye
litis extended posteriorly, markedly compromising the dural sac and 
spinal cord . The mass also extended laterally and anteriorly. There 
was mixed signal intensity within the mass. The patient underwent 
exploration of the thoracic spine by a lateral costotransversectomy. 
On entering the retropleural space, the abscess cavity on the left side 
was entered and drained. Infected bone was removed and strut grafts 
were placed by using resected ribs. The abscess material in the 
epidural space was also removed . Postoperatively, the patient re
gained neurologic function. Pathologic examination of the operative 
material showed caseous necrosis with Langhans' cells, and acid
fast organisms were identified in the specimen. Long-term antituber
culous therapy was instituted. 

Discussion 

The spinal epidural space is usually infected by hematoge
nous spread from remote septic foci (skin infections, urinary 
tract infections, respiratory tract infections, generalized sep-

Fig. 3.-Case 3. A, Axial T2-weighted MR 
image (TR = 2000 msec, TE = 80 msec) through 
L4-L5 interspace shows posterolateral epidural 
mass with increased signal intensity adjacent to 
right lamina. Mass compresses dural sac. Notice 
indistinct mass in right paraspinal muscles with 
slightly increased signal. 

B, Contrast-enhanced CT scan in same area 
shows lytic lesion of right lamina with adiacent 
epidural mass. 

Fig. 4.-Case 4. A, Midsagittal T1-weighted 
MR image (TR = 600 msec, TE = 25 msec) shows 
marked compression of dural sac and cord at 
T10-T11 level by epidural mass emanating from 
adjacent vertebral bodies. Vertebral bodies have 
mixed signal intensity with areas of decreased 
signal intensity within them. Epidural mass has 
homogeneous intermediate signal intensity. 
Note prevertebral mass. 

B, Midsagittal T2-weighted MR image (TR = 
2000 msec, TE = 100 msec) again shows marked 
cord compression at T10 and T11 . Vertebral bod
ies show mixed signal intensities with end plates 
at T10-T11 disk having decreased intensity 
while rest of these vertebral bodies show slightly 
increased signal intensity. Epidural and prever
tebral masses show higher signal intensities. 

ticemia, dental and periodontal disease, and IV drug users 
[1-6, 10]. However, direct infection of the epidural tissues 
can occur after a spinal puncture, penetrating injury to the 
spine, previous spine surgery, and chemonucleolysis [14]. 
Adjacent paraspinal infections can likewise invade the epidural 
space. The epidural space may be directly infected or sec
ondarily involved from adjacent osteomyelitis [4, 15]. Dandy 
[1] stressed the likely occurrence of the infection in the dorsal 
aspect of the spine and the frequency of involvement of the 
thoracic and lumbar spine at multiple contiguous levels. 

Staphylococcus aureus is the most common organism 
found in spinal epidural abscess [2-5]. Recently, there has 
been an increase in the number of infections with gram
negative bacilli and opportunistic organisms [2, 4]. In the past, 
Mycobacterium tuberculosis was a common cause of spinal 
epidural abscess [4, 16]. Lately, the frequency of tuberculous 
involvement of the spine has declined in the United States, 
although in underdeveloped nations it is still a commonly 
encountered disease. Spinal tuberculosis is caused by a 
reactivation of a primary infection, and at times, the primary 
site in the lung cannot be seen on chest radiographs. 
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In 1948, Heusner [3] found a pattern common to the clinical 
presentation of spinal epidural abscess. He described four 
phases of the disease process, starting with spinal ache 
progressing to root pain, subsequent weakness, and eventual 
paralysis. He also recognized two clinical progressions of 
spinal epidural abscess: acute and chronic. In the acute type, 
the progression to neurologic deficits was rapid , ranging from 
a few days to a week, whereas in the chronic type, the 
progression was delayed, ranging from weeks to months. He 
emphasized prompt recognition of this clinical presentation , 
noting that the combination of fever, severe spinal pain, and 
tenderness should suggest the diagnosis. Other clinical signs 
and symptoms include loss of the normal spinal curvature, 
leukocytosis, and an elevated erythrocyte sedimentation rate. 
The late phase is accompanied by paraparesis and bladder 
and bowel incontinence. 

Myelography and puncture of the abscess site have been 
recommended as important diagnostic studies [2-4, 17]. The 
cervical approach to the spinal puncture is preferred to avoid 
puncture of the abscess and resultant meningitis. Usually a 
complete spinal block is present. On diagnosis, surgical de
compressive procedures and abscess drainage should be 
done. Even brief delay in surgical management after onset of 
paraplegia may result in a poor surgical outcome. Thus, the 
successful treatment of a patient with spinal epidural abscess 
hinges on early diagnosis. 

In our cases, MR and contrast-enhanced CT localized the 
sites of infections accurately. In all cases, MR demonstrated 
the extent and degree of epidural involvement and the com
pressive effect on the adjacent dural sac and underlying spinal 
cord. In cases 1 and 2, the posterior paraspinal abscess and 
its inflammatory spread into the epidural space was diag
nosed promptly. In case 3, MR clearly showed the abscess 
in the right epidural space at a time when the bone scan and 
indium-labeled leukocyte scan were negative. In case 4, the 
degree of spread of the tuberculous abscess in the paraspinal 
area influenced the surgical approach to the lesion. In all 
cases, the MR findings were conclusive enough to obviate 
myelography. 

In all cases, T1- and T2-weighted images displayed the 
anatomic abnormalities equally well . T2-weighted imaging 
showed an advantage in its ability to differentiate the various 
components of the inflammatory process. Discrete areas of 
markedly increased signal intensity corresponded pathologi
cally to the liquid part of the infection (abscess cavity) . Non
discrete areas with mildly increased signal intensity repre
sented the surrounding inflammatory edema and granulation 
tissue. On contrast-enhanced CT, the abscess cavity was 
seen as a central area of decreased density with a mildly 
enhancing rim, as shown in cases 1 and 3. Demonstration of 
an abscess cavity led to a more aggressive clinical approach. 

In case 1, MR and CT easily showed the midline paraspinal 
abscess. However, MR was more informative in demonstrat
ing the full limits of the abscess and its inflammatory extent 
into the epidural space. In case 2, contrast-enhanced CT 
showed soft-tissue swelling in the left posterior paraspinal 
region but was not able to characterize the various compo
nents of the inflammatory process. MR showed the posterior 

paraspinal abscess and its spread into the left facet jOint and 
epidural space, which led to percutaneous drainage and ap
propriate antibiotic coverage. In case 3, MR findings of an 
abscess in the right epidural space with extension of the 
infection into the adjacent posterior paraspinal region and 
possible osteomyelitis of the adjacent lamina led the clinicians 
to a more aggressive workup. A subsequent CT scan showed 
the epidural mass and the lytic osteomyelitis of the lamina. 
Despite the inability of MR to visualize bony destruction 
directly, osteomyelitis could be inferred from the abnormal 
signals in bone, as noted in cases 3 and 4. Recent reports by 
Modic et al. [18, 19] showed the extreme usefulness of MR 
in defining spinal osteomyelitis. Finally, direct sagittal MR 
imaging with extended coverage of multiple levels of the spine 
helped in screening for potentially infected sites and in defining 
the limits of the abscess, whether it was in a paraspinal or 
epidural location. In case 4, spinal cord compression by the 
epidural component of the spinal tuberculous abscess was 
easily seen. 

The four cases in our report support previous reports that 
MR is a superior imaging method for the early recognition and 
anatomic localization of infectious processes in patients sus
pected of having either spinal osteomyelitis or spinal epidural 
sepsis. 
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