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MR of Staphylococcal Myelitis of the Cervical Spinal Cord

Henry M. Friess and John J. Wasenko
Summary: A homogeneously enhancing cervical cord lesion and
multiple ring-enhancing brain lesions were detected with MR
imaging in a 41-year-old woman with a staphylococcal septice-
mia. The brain and spinal cord lesions diminished in size after
antibiotic therapy. Although no biopsy was performed, we be-
lieve, on the basis of the clinical outcome, that the spinal cord
lesion represented a bacterial myelitis and that the lesion was
prevented from developing into an abscess by early antibiotic
therapy.

Index terms: Spinal cord, infection; Myelitis

Case Report
A 41-year-old woman had fever, chills, weakness, and

decreased sensation in the right upper extremity. A motor
vehicle accident sustained 3 years before admission had
left her paraplegic. Physical examination revealed the
presence of a T-9 sensory level. Other diagnostic tests
showed a white blood cell count of 14 000 with a differen-
tial of 72% polymorphonuclear cells and 22% bands; blood
cultures were positive for staphylococcus aureus. An
echocardiogram showed a thickened mitral valve. Mag-
netic resonance (MR) studies of the brain (Fig 1A–C)
revealed multiple ring-enhancing lesions, and an MR ex-
amination of the cervical spine (Fig D–G) showed an elon-
gated, homogeneously enhancing intramedullary lesion of
high T2 signal intensity extending from C-2 to C-7 and
involving the central segment and right side of the spinal
cord; there was no cord expansion or hemorrhage. No
cerebrospinal fluid (CSF) samples were obtained.

Gentamicin and oxacillin were administered, resulting
in improved function and sensation of the right upper
extremity. A repeat MR examination 2 weeks later showed
a decrease in the size and number of brain lesions and a
decrease in the size of the spinal cord lesion (Fig 1H–K).
The patient’s right arm function returned to baseline. The
presumptive clinical diagnosis was staphylococcal myeli-
tis associated with staphylococcal brain abscesses.

Discussion

The occurrence of intramedullary infection is
rare; a few cases have been described in the
45
literature (1). Bacteria such as staphylococcus
and streptococcus are the most common or-
ganisms to invade the spinal cord (1), yet infec-
tions may also be caused by viruses, fungi,
Mycobacterium tuberculosis, cysticercus, Toxo-
plasma and Listeria organisms, and parasites
(1–6). Hematologic spread is the most com-
mon source of infection; however, lymphatic
and direct extension may also occur (1). The
most common sources are coexistent pulmo-
nary, cardiac, skeletal, genitourinary, gastroin-
testinal, and cutaneous infections. The natural
course of an intramedullary bacterial infection
has not been formally described as far as
we know. This is understandable, as a sus-
pected abscess would be treated immediately
with antibiotic therapy with or without surgical
intervention.
In this case, a thickened mitral valve sug-

gested endocarditis as the source of the staph-
ylococcal septicemia that resulted in infection
of the brain and spinal cord. Ring-enhancing
parenchymal lesions at the gray–white matter
junction are characteristic of abscesses result-
ing from blood-borne infection. The spinal cord
lesion enhanced homogeneously and showed
no evidence of cavitation. Since the patient im-
proved both clinically and radiologically after
antibiotic treatment with gentamicin and oxacil-
lin, we believe that the imaging findings repre-
sented an early bacterial myelitis that may have
been pathophysiologically related to the early
cerebritis stage of brain abscess prior to encap-
sulation and central liquefaction necrosis.
The lesion begins after bacteria arrive in the

cortex. Polymorphonuclear cells migrate
through the swollen endothelium of local capil-
laries to form an area of suppurative cerebritis.
Necrosis and hemorrhage follow (2). Some au-
thors think that the lesion begins as a focus of
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Fig 1. A 41-year-old woman with staphylococcal septicemia.
A–G, Pretreatment MR studies.
A, Axial T2-weighted image shows a mixed-signal-intensity lesion with surrounding edema in the right posterior temporal lobe.
B and C, Contrast-enhanced T1-weighted images show ring-enhancing and nodular lesions in the posterior right temporal lobe.
D, Sagittal T2-weighted image of the spinal cord shows diffuse increased signal intensity extending from C-2 inferiorly to C-7.
E, Sagittal T1-weighted image shows diffuse low signal intensity in the cervical cord. Several punctate foci of high signal probably

represent petechial hemorrhage.
F, Contrast-enhanced sagittal T1-weighted image shows diffuse intense enhancement within the spinal cord.
G, Contrast-enhanced axial T1-weighted image shows lesion to be located in the central and right side of the spinal cord.
H–K, MR studies 2 weeks after antibiotic therapy.
H, Axial T2-weighted image shows decrease in size of lesion and surrounding edema (arrow).
I, Sagittal T2-weighted image reveals a marked decrease in the abnormal signal intensity in the spinal cord. (The high signal

abnormality at the T-4 level is volume averaging of CSF in a left posterolateral arachnoid cyst. The spinal cord is displaced to the right
side.)

J, Contrast-enhanced sagittal T1-weighted image shows no detectable enhancement.
K, Contrast-enhanced axial T1-weighted image shows small residual foci of enhancement in the right side of the spinal cord

(arrowheads).
venous thrombosis and infarction with subse-
quent bacterial invasion (1).
The differential diagnosis of intramedullary

spinal cord lesions with increased signal inten-
sity on T2-weighted MR images is extensive. In
this instance, most diagnoses were excluded by
the patient’s history and laboratory findings. It is
difficult to differentiate bacterial myelitis from
primary neoplasms, infarction, and transverse
myelitis by radiologic findings alone, since the
lesions may have similar imaging characteris-
tics. Intramedullary neoplasms usually result in
spinal cord enlargement and a slow progression
of neurologic deficits. They may also be infiltra-
tive without spinal cord expansion. The infec-
tious process in this case must be infiltrative in
nature as there was no spinal cord enlargement.
The differentiating point is that neoplastic pro-
cesses would not be expected to improve with
antibiotic therapy.
An infarction involving the anterior spinal ar-

tery would be expected to involve the spinal
cord bilaterally with variable contrast enhance-
ment (7, 8) and should result in tissue loss, but
no atrophy was seen on the repeat MR study.
Acute transverse myelitis is characterized by
loss of motor and sensory function and is pre-
ceded by a viral illness. Typical findings include
cord swelling, increased signal intensity, and
variable enhancement (9–11).
In our case, there was no history of recent

trauma, multiple sclerosis, sarcoid, infection
with the human immunodeficiency virus, lupus,
radiation treatment, or exposure to toxins.
There were no areas of signal void or hemor-
rhage to suggest a vascular malformation. No
characteristic herpetic skin rash was present,
and presuming the brain and spinal cord lesions
were of the same cause, the ring-enhancing le-
sions would be most uncharacteristic of a her-
petic infection (6). Acute disseminated enceph-
alomyelitis occurs after a viral illness or
vaccination and usually affects the brain and
occasionally the spinal cord. Typical intracere-
bral abnormalities include multiple areas of in-
creased signal intensity with variable contrast
enhancement in the periventricular and subcor-
tical white matter (12, 13). Spinal cord sarcoid
is characterized by cord expansion and patchy
parenchymal and leptomeningeal enhance-
ment (14). Multiple sclerosis lesions in the spi-
nal cord are typically less than two vertebral
bodies in length and located at the periphery of
the cord (15, 16). Subacute necrotizing my-
elopathy is believed to be caused by dural arte-
riovenous fistulas. Patients present with pro-
gressive motor and sensory deterioration (17).
MR findings include abnormal T2 signal, vari-
able enhancement, and spinal cord enlarge-
ment.
Bacterial myelitis should be included in the

differential diagnosis of an enhancing intramed-
ullary spinal cord lesion in the proper clinical
setting. The early diagnosis of this entity may
prevent progression into a frank abscess and
resultant permanent neurologic deficits.
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