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Rapidly Progressing Intramedullary Spinal Cord Abscess: A Case Report
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Abstract

Intramedullary spinal cord abscess is a rare and severe infectious disease characterized by devastating
neurological deficits. We report a case of cervical intramedullary spinal cord abscess in a 74-year-old
diabetic male with a 3-day history of neck pain and weakness in the right lower extremity. Magnetic
resonance imaging revealed a ring-shaped contrast lesion in C3-C6 of the cervical spinal cord with ex-
tensive edema. Further, 1 day after admission, he became comatose (Glasgow Coma Scale E1VtM1),
and a computed tomography head scan revealed hydrocephalus. Despite emergency ventricular drain-
age, the patient’s level of consciousness remained unchanged. Magnetic resonance imaging performed
1 day after surgery revealed bilateral intracranial extension of the abscess into the thalamus and cau-
date nucleus. The patient died 19 days after admission. Our report is the first case of extensive brain
abscess development over a short period. Based on our experience, prompt administration of antibiot-
ics and emergency abscess drainage of the cervical cord (and ventricular drainage, if necessary) are
recommended in cases of neurological deterioration in patients with cervical intramedullary spinal

cord abscess.
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Introduction

An intramedullary spinal cord abscess (ISCA) is a rare
and life-threatening infectious disease, and an incorrect di-
agnosis can result in fatal outcomes.

Approximately 140 cases of ISCA have been reported in
the literature.” Clinical manifestations can vary depending
on the spinal level and location of the abscess. A review of
137 cases showed that the clinical symptoms are motor
(98.5%), sensory (87.1%), pain (55.7%), and urinary dysfunc-
tion (50%).” ISCA results from infection of the dermal si-
nus (29%), sepsis (27%), and endocarditis (1%); 43% of the
cases are considered cryptogenic.” Differential diagnoses of
ISCA include malignant lymphoma, neoplastic infiltration,
transverse myelitis due to multiple sclerosis, neuromyelitis
optica, tuberculosis, sarcoidosis, and viral myelitis.” The
magnetic resonance imaging (MRI) features of ISCA in-
clude high signals on DWI, ring-shaped contrast effects,
and common upper and lower high-signal areas on T2-

weighted images, implying edema, which are useful diag-
nostic features.”

Here, we describe a rapidly progressive course of cervi-
cal ISCA in a 74-year-old male that resulted in death.

Case Report

A 74-year-old male presented to a regional hospital with
a 3-day right shoulder and neck pain. He had diabetes and
had been consuming oral anti-diabetic medications for the
past 10 years. Subsequently, he developed right lower limb
weakness and gait disturbances. He visited the same physi-
cian who had performed an MRI of his neck, which re-
vealed cervical lesions. The patient was then referred to a
neurosurgeon for further evaluation. However, given his
worsening symptoms, he was urgently admitted to the
same hospital 4 days after the first consultation. The pa-
tient could barely walk. After admission, he showed de-
creased spontaneous respiration and required intubation.
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Fig. 1

Contrast-enhanced (a and c) and T2-weighted (b and d) MR images acquired in the sagittal plane. a, b: Ring-shaped contrast le-
sions at C3-C6 with extensive edema. c: MR images after starting antibiotic treatment. A change in the shape of the contrasting le-
sion is observed. d: Widening of the upper and lower edematous regions. MR: magnetic resonance

Hence, the patient was transferred to our specialized hos-
pital with a suspected cervical tumor. At the time of arri-
val, his blood pressure was 98/64 mmHg, pulse rate was 59
beats per min, body temperature was 35.5°C, and respira-
tion rate was 20 beats per min. Even when intubated, the
patient communicated by blinking, and no cranial nerve
impairment was observed. Manual muscle testing of the
upper and lower limbs revealed grade 1 muscle strength.
His sense of touch, temperature, and pain markedly de-

creased below the Th2 level, and he had neck stiffness.
Blood tests revealed an elevated white blood cell count
(10,120/uL; neutrophils 86.6%) and a C-reactive protein
level of 0.940 mg/dL. His blood glucose level was 189 mg/
dL, and his hemoglobin Alc level was 7.7%. Tests for tu-
mor markers (carcinoembryonic antigen, o-fetoprotein,
carbohydrate antigen 19-9, squamous cell carcinoma anti-
gen, prostate-specific antigen, and soluble interleukin-2 re-
ceptor) were all negative. Cerebrospinal fluid (CSF) exami-

NMC Case Report Journal Vol. 11, 2024



Intramedullary Spinal Cord Abscess 45

Fig. 2

Imaging test findings. a: Head CT scan at the time of a sudden loss of consciousness revealing acute hydrocephalus. b: Low-density
areas of the right cerebellar hemisphere. c: No vascular occlusive findings on 3D-CTA. d: CT performed 1 day after ventricular
drainage, revealing symmetrical low-density areas in the caudate nucleus and thalamus. e, f: Diffusion-weighted MR images lead-
ing to abscess diagnosis. g: T1-weighted contrast-enhanced MR. CT: computed tomography. 3D-CTA: 3-dimensional computed to-

mography angiography. MR: magnetic resonance

nation revealed an elevated cell count (1,098/uL) and a
protein level of 588 mg/dL; however, the CSF glucose level
was within the standard limits (84 mg/dL). The CSF cul-
ture indicated the presence of Streptococcus intermedius,
which is sensitive to meropenem and vancomycin.

MRI revealed a ring-shaped contrast lesion in C3-C6 of
the cervical spinal cord with extensive edema (Fig. la, b).
Hence, we diagnosed it as a cervical neoplasm with a dif-
ferential diagnosis of an infectious disease. Treatment with
meropenem (6 g/day) and vancomycin (2 g/day) was initi-
ated and surgery to remove the lesion was scheduled in
the next 3 days. Subsequently, there was a temporary im-
provement in muscle strength to grade 2 in both upper ex-
tremities and a shape change in the contrast effect on MRI
1 day after admission (Fig. 1c). However, after MRI, the pa-
tient’s level of consciousness suddenly decreased (Glasgow
Coma Scale E1IVtM1), and a computed tomography (CT)
head scan revealed hydrocephalus (Fig. 2a) and a low-
density area in the posterior inferior cerebellar artery re-
gion of the right cerebellum (Fig. 2b). Three-dimensional
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CT angiography revealed no evidence of posterior circula-
tion occlusion (Fig. 2c). The patient’s spontaneous respira-
tion had completely disappeared, and his blood pressure
could no longer be maintained without medication; thus,
an emergency ventricular drainage was performed. How-
ever, despite ventricular drainage, his consciousness level
remained unchanged (Glasgow Coma Scale E1VtM1), and a
CT scan revealed a markedly high symmetric low-density
signal in diffusion-weighted imaging (DWI) areas, including
the thalamus and caudate nucleus (Fig. 2d, e, f, g). At this
point, intracranial extension of a cervical spinal cord ab-
scess was diagnosed. While administration of antibiotics
was continued, no improvement was observed, and the pa-
tient died 19 days after admission.

A pathological autopsy revealed intramedullary ab-
scesses throughout the spinal cord, gliosis around the ab-
scesses, and circumferential inflammatory cell proliferation
around the anterior spinal artery and vasa corona (Fig. 3).

The development of abscesses in the brain could be at-
tributed to two mechanisms. First, the ruptured abscess
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Fig. 3
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Macrograph of the spinal cord (a) and photomicrographs of hematoxylin and eosin staining (b, ¢, and d). Magnification: x100 (b)

and x400 (c, d).

a: Yellowish intramedullary abscesses throughout the spinal cord. b: Reactive gliosis surrounding the abscess (*). ¢, d: Inflamma-
tory cell infiltration around the anterior spinal artery (arrow) and vasa corona (arrowhead).

may have spread from the spinal cord to the brain ventri-
cles via the CSF. Second, a hematogenous mechanism may
have caused the abscess to spread to the brain because
the intracranial abscess was symmetrical, and pathological
examination revealed inflammatory cell infiltration around
the blood vessels. The pathologist also noted extensive his-
tological edema and ischemic changes in the brain paren-
chyma, suggesting that the brain herniation may have
caused circulatory disturbances. Consent was obtained
from the patient’s family.

Discussion

The reported patient had a rapidly progressing cervical
ISCA and had been consuming oral diabetic medications
but not steroids or immunosuppressive drugs. Blood tests
and a whole-body CT scan did not reveal any neoplastic or
other causative diseases.

In a review of 26 ISCA cases by Kurita et al., 21 patients
had spinal fluid cultures that yielded pathogenic organ-
isms, Staphylococcus aureus (n = 3).” Another review of 20
ISCA cases by Jabbar et al. revealed that S. intermedius was
the causative agent in one case (5%).” S. intermedius, a
beta-hemolytic gram-positive bacterium from the Strepto-
coccus anginosus group, is a component of the normal mi-
croflora and one of the most common pathogens associ-

ated with brain and liver abscesses.” The potential risk
factors for S. intermedius infection included a history of
dental treatment (18.8%), sinusitis (11.9%), and diabetes
(7.9%).” Although our patient had diabetes, the mechanism
of the abscess formation was considered cryptogenic.

After the initiation of antibiotic therapy, our patient
showed temporary improvement in paralysis in both upper
extremities and a change in the shape of the contrast ef-
fect on MRI (Fig. 1c) due to decompression of the ruptured
abscess. MRI revealed enlarged high-signal areas on T2-
weighted images around the abscess (Fig. 1d), and the pa-
tient soon developed a sudden loss of consciousness and
acute hydrocephalus. Only two cases of ISCA have been re-
ported to have acute hydrocephalus, both with cervical
ISCA.*” Sinha et al. considered that obstructive hydro-
cephalus is caused by edema in the upper cervical spine
region, including the craniocervical junction, due to mass
effects.” One of the two patients who survived underwent
emergency ventricular and abscess drainage. Thus, hydro-
cephalus and impaired consciousness in patients with cer-
vical ISCA may require simultaneous ventricular and ab-
scess drainage. To the best of our knowledge, only four
cases of ISCA with concomitant brain abscesses have been
reported in the literature,”” and intracranial abscesses
were relatively small nodular lesions. Some of these pa-
tients were cured with medical management using antibi-
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otics alone. Our report is the first case of an extensive
brain abscess development over a short period. Although
the risk factors for the intracranial extension of ISCA are
unknown, clinicians should always bear in mind that some
cases of ISCA can have such a dramatic course.

Five deaths caused by adult ISCA have been reported,”"”
four of which were associated with cervical ISCA. The
causes of death included ventriculitis, cerebral infarction
due to vasculitis, respiratory failure, and sudden cardiac
arrest. Cervical ISCA has a poor prognosis because of its
anatomical proximity to the brainstem and propensity for
intracranial extension. In our case, the rapid deterioration
and subsequent death of the patient were attributed to de-
layed treatment. The initial antibiotic administration and
emergency drainage of the cervical cord abscess after
transfer to our facility may have improved the outcome.
Based on our experience, prompt antibiotic administration
and urgent drainage of the cervical cord abscess (and ven-
tricular drainage, if necessary) are recommended for pa-
tients with cervical ISCA and neurological deterioration.

ISCA is a rare and severe disease requiring prompt diag-
nosis and treatment. Clinicians should familiarize them-
selves with its clinical features, diagnostic considerations,
and treatment outcomes.
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