
Intramedullary Spinal Cord Abscess: Illustration
of Two Cases and Review of Literature
Raj S. Chandran1 Rajmohan Bhanuprabhakar1 Sivakumar Sumukhan2

1Department of Neurosurgery, Government Medical College,
Thiruvananthapuram, Kerala, India

2T D Medical College, Alappuzha, Kerala, India

Indian J Neurosurg 2017;6:31–35.

Address for correspondence Raj S. Chandran, MCh, Government
Medical College, Thiruvananthapuram, Kerala 695011, India
(e-mail: rajschandran@gmail.com).

Background

Intramedullary spinal cord abscess (ISCA) is a rare condition,
especially in children. In children, developmental anomalies
such as infected dermal sinus tract is a common source of
ISCA whereas in adults, most cases are cryptogenic or
hematogenous. Although uncommon, these infections are
associated with significant mortality and morbidity,
especially in the preantibiotic era. Clinical suspicion and
radiological findings are essential for early diagnosis and
treatment. Early diagnosis by contrast magnetic resonance
imaging (MRI) and diffusion-weighted imaging (DWI)
followed by surgical drainage and broad-spectrum
antibiotics can significantly reduce the mortality. We
suggest our cases as examples to prove this argument.

Cases and Review

Intramedullary spinal cord abscess (ISCA) is a rare infection
of the spinal cord with fewer than 120 cases reported since

its first description by Hart in 1830.1,2 Traditionally these
infections have been associated with significant mortality
and morbidity.3 The first review of cases of ISCA described
between 1830 and 1994 reported 90% mortality rate.4

Following the introduction of antibiotics into clinical
practice, there is an apparent improvement in the
outcomes of these infections. A recent review between
1994 and 1977 reported a mortality rate of only 8%.3 Kurita
et al described a case of cervical ISCA treated by antibiotics
alone but whether it is enough is a matter of debate.1 ISCA is
rare in children with only 38 cases reported in children.5

A case of ISCA is defined by a culture of a spinal cord
aspirate yielding a bacterial pathogen, positive gram staining
for bacteria or MRI suggestive of the features of abscess
when the specimen is sterile or a positive immunology test
for a specific bacteria.3

The majority of cases of cryptogenic ISCA are located in the
cervical and upper thoracic segments of spinal cord, whereas in
congenital midline defects lower thoracic and lumbar segments
are the common sites. A review of the blood supply of the
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Abstract Intramedullary spinal cord abscess is a rare infection of the spinal cord with less than
120 cases reported since its first description by Hart in 1830. It is usually associated
with abnormalities of the spinal cord or documented source of infection or
immunodeficiency, requiring clinical radiological suspicion for accurate diagnosis.
The first case is a middle-aged healthy woman without any underlying risk factors,
presented with progressive paraparesis, in whom prompt, accurate diagnosis with
contrast magnetic resonance imaging, diffusion-weighted imaging, and apparent
diffusion coefficient mapping followed by early surgery was possible, which resulted in
the favorable neurological outcome. The second case is a 10-year-old boy with
paraparesis whose definite treatment and surgery was delayed due to a delay in
accurate clinical and radiological diagnosis which resulted in poor outcomes. Hence,
we try to establish that prompt diagnosis and surgical treatment can result in a
favorable neurological outcome, though the prognosis, in general, is poor in this
clinical condition. A review of literature in support of our cases is given.
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spinal cord reveals and increase in both the number and caliber
of vessels that perfuse these segments in comparison with the
blood supply of the lower segments of the spinal cord.3,6 MRI
features include increased signal intensity on the T2W image
and marginal enhancement with central low signal intensity on
the T1W image with gadolinium.7

In the first case of a 58-year-old female patient, MRI
showed an intramedullary lesion with peripheral ring
enhancement and mild enlargement of the cord at lower
cervical and upper dorsal region (►Fig. 1a–d). The second
case of a 10-year-old boy shows similar lesion at the lower
cervical and upper dorsal region.

Fig. 1 The figure shows intramedullary lesion with peripheral ring enhancement: (a and c) sagittal contrast and (b and d) axial contrast.
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The radiological technique of choice is an MRI with
intravenous gadolinium to accurately determine the location
and size of ISCA and to identify any predisposing structural
abnormalities of the spinal cord or vertebral body.8,9 MRI
features include increased signal intensity on the T2W image
and marginal enhancement with central low-signal intensity
on the T1W image with gadolinium.7 A ring-enhancing mass
is a nonspecific finding and a variety of noninflammatory
benign and the neoplastic process can have a similar
appearance. The diagnosis of a ring-enhancing mass
include primary and secondary spinal cord tumors
(necrotic gliomas, metastases), resolving hematoma,
infection, and demyelinating diseases.10

DWI has been added to the diagnostic imaging techniques
in the recent years and it has been recommended as a more
sensitive and specific method for distinguishing an abscess
from cystic and necrotic spinal cord tumors.11 Like brain
abscess, the high-signal intensity of the abscess pus on a
DWI scan that is associated with a low apparent diffusion
coefficient can help to distinguish ISCA room cystic spinal
tumors.12 Murphy et al described that the chronological
changes of MRI findings in the spinal cord reveal the same
progression that has been documented in the brain
(►Fig. 2a, b).13–15

ISCA is a symptomatic infection of the central nervous
system with histopathological features and stages of abscess
development that are remarkably similar to those in the
cases of the pyogenic abscess in the later stages of abscess
development, the central core of pus is surrounded by a

well-vascularized capsule. The inflammatory process may
extend to the meninges and cerebrospinal fluid space.2

A review of the literature by Kurita et al suggested that
the clinical presentation of ISCA are the motor and sensory
deficits in 68%, urinary incontinence in 56%, fever in 40%,
meningism in 12%, and brain stem dysfunction in 4%. The
triad of ISCA is fever, pain, and neurological deficits, but
these do not occur in all patients.

Regarding our two cases, the first case was a 58-year-old
female with no history of trauma, surgery, or significant
comorbidities was referred to us with pain in the
interscapular region, low-grade fever, and progressive
weakness and spasticity of both lower limbs followed by
upper limbs and retention of urine, all symptoms over a
period of 2 weeks. Pain and temperature sensations were
decreased below D4.

The second case was a 10-year-old boy with no history of
significant infections or spinal abnormalities, referred to the
neurosurgery department after 3 months of conservative
treatment empirically with antituberculous drugs. When he
was admitted to us, he had grade 0 power in both the lower
limbs, no sensations below the chest, and bladder
catheterized.

While the first one was an acute presentation and
diagnosed early, the second case of the boy was referred
very late to neurosurgery and hence definitive treatment was
delayed. Radiological features were similar in both the cases.

The cause of infection is usually described as (1)
contiguous spread from an adjacent source of infection, (2)
direct inoculat ion, that is , penetrat ing trauma,
postneurosurgery, (3) hematogenous spread from an
extraspinal identified of infection, and (4) cryptogenic
when no documented extraspinal source identified.3 In
both our cases, a definite source of infection was not evident.

In the preantibiotic era, 50% of the cases were due to the
hematogenous spread, whereas less than 10% of the cases in
modern era result by hematogenous route.16 Tooth infection,
pericolonic abscess, and suppurated lung diseases are the
common sources followed by soft tissue infections and
infective endocarditis.1,3 In the present era around 25% of
the cases are from contiguous spread of infection from
dermal sinus tract. Congenital midline defects and anatomic
abnormalities of the spinal cord or vertebral column are
predisposing factors in pediatric ISCA through which
infection occurs.17 The causative organisms in these cases
include the microorganisms colonizing the skin surrounding
the sinus tract openings.16 In the lumbar region, these
pathogens involve gram-negative rods, anaerobes as well as
Staphylococcus species. A series of experiments have
demonstrated that metastatic abscess in the spinal cord
results from an infection in the area of infarction or septic
embolization.

The majority of recent cases are cryptogenic in origin.
Transient bacteremia originating from mucosal infection or
from the clinically unrecognized extraspinal source of
infection resulting in the seeding of areas of subclinical
spinal cord injury or microinfarction has been postulated as
the cause of an abscess in these cases.3

Fig. 2 (a) DWI. (b) ADC. ADC, apparent diffusion coefficient; DWI,
diffusion-weighted imaging.
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Pulmonary A–V malformation may allow septic microemboli
to enter the systemic circulation by escaping the normal
pulmonary capillary filtering mechanism and cause abscess in
the brain and ISCA.3,18 Transient bacteremia from odontogenic
source is postulated as another cause of cryptogenic lesion in the
brain and the same mechanism may be seen in ISCA.

Although 30% of the cases can be microbiologically sterile,
various organisms have been isolated from ISCA including
Staphylococcus, Streptococcus pneumoniae, Haemophilus,
proteus, Lister ia , Actinomyces , Pseudomonas , and
Mycobacterium tuberculosis.19 Isolates from odontogenic
source, includes Viridans streptococci, Haemophilus, and
Actinomyces species.

Gupta et al reported a case of intramedullary tubercular
abscess in a diagnosed case of Pott spine that failed to
respond to antituberculous treatment and had to undergo
surgery and drainage after 4 months.20 The management of
ISCA involves a combination of medical and surgical
treatment similar to a pyogenic brain abscess.3 Once the
diagnosis is made, surgical drainage regardless of the age is
advocated by many authors to avoid a progressive
neurological deficit by the space-occupying lesion.9,15,21,22

Prompt surgical evacuation through limited laminectomy
and myelotomy with copious irrigation with normal saline
followed by antibiotics, according to culture and sensitivity
is the treatment of choice; any associated anomalies should
be treated simultaneously.9

Kurita et al reported a case treated successfully by antibiotics
alone1 while Gupta et al reported a bad outcome in medical
treatment alone and emphasize the need for early surgical
drainage.20 We did a limited laminectomy, myelotomy, and
drainage of pus followed by irrigation with saline in both cases.
The culture yielded Staphylococcus aureus in the first case while
it was sterile in the second case (►Fig. 3).

The outcome of ISCA was poor in the preantibiotic era, but
prompt diagnosis, early and adequate surgical treatment along
with antibiotics can offer favorable outcomes. The outcome in
our two cases was different. The first case which was diagnosed
and treated promptly, improved neurologically and was able to
walk with support after 3 to 4 weeks. After 4 months, she was

free of the catheter. The second case was diagnosed very late
and did not show any neurological recovery even after
6 months of follow-up. The comparison of our two cases
clearly shows that early diagnosis and surgical evacuation along
with broad-spectrum antibiotics can result in a favorable
neurological outcome.9,23

Conclusion

A high index of suspicion is needed for the diagnosis of ISCA
in a patient with fever, backache, and rapidly progressive
neurological deficit. Contrast MRI and DWI are helpful in
accurate diagnosis. Timely surgical drainage and antibiotics
can prevent irreversible spinal cord damage. Our cases
clearly depict the need of prompt diagnosis and timely
intervention in preventing permanent disability due to ISCA.
In the first case, early diagnosis and emergency intervention
saved the patient, whereas, in the second case, delay in
diagnosis and surgical intervention led to permanent
neurological damage.
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