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Intramedullary spinal cord abscess
with brain abscess due to subacute infective
endocarditis
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Abstract

Background Intramedullary spinal cord abscesses (ISCA) are rare, even more so in association with brain abscesses.
Infective endocarditis is an uncommon cause of ISCA. In this case study, we report a patient with intramedullary
abscesses and multiple brain abscesses due to subacute infective endocarditis.

Case presentation A 54-year-old man presented with a 7-day history of head and neck pain and numbness in both
lower limbs. Intramedullary abscess combined with multiple brain abscesses was diagnosed based on blood culture,
head and spinal magnetic resonance imaging (MRI), contrast-enhanced MRI, and magnetic resonance spectroscopy.

Echocardiography revealed vegetations on the mitral valve and severe mitral regurgitation, which the authors believe
was caused by subacute infective endocarditis. With ceftriaxone combined with linezolid anti-infective therapy, the

report

patient’s symptoms and imaging was improved during follow-up.

Conclusions This case hopes to raise the vigilance of clinicians for ISCA. When considering a patient with an ISCA,
it is necessary to complete blood culture, MRI of the brain and spinal cord, and echocardiography to further identify
whether the patient also has a brain abscess and whether the cause is infective endocarditis.
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Introduction

Intramedullary spinal cord abscess (ISCA) is a rare infec-
tion of the central nervous system, and it is even rarer
in patients with brain abscesses. Normal spinal cord tis-
sue is remarkably resistant to infection, and ISCA com-
monly occurs when patients have one of the following
four specific categories of the underlying disease: bacte-
rial and fungal infection, penetrating trauma to the spinal
cord, congenital dural sinuses or chronic tuberculosis [1].
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Among them, the infection focus was infective endocar-
ditis, accounting for 5% [2]. ISCA is characterized by pro-
gressive back pain and neurological deficits, but clinical
manifestations can also progress insidiously [3]. Spinal
cord intramedullary abscesses have rapidly progressive
symptoms, high mortality,and poor prognosis [4]. There-
fore, early diagnosis and timely treatment are crucial for
preventing further neurological decline and reducing
mortality. To improve clinicians’ awareness and vigi-
lance of intramedullary abscesses, we report here a case
of an ISCA with multiple brain abscesses due to subacute
infective endocarditis.
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Case report

A 54-year-old man presented with a 7-day history of head
and neck pain and numbness in both lower limbs for
7 days. In the 10 days before admission, the patient pre-
sented with blurred vision, occasional blindness in both
eyes and mild neck pain. Three days after the onset of
symptoms, the patient developed headache, progressive
neck pain, numbness in both lower limbs, and numbness
in the tips of both fingers. There is no limb weakness, no
fever and night sweats, no bladder and bowel dysfunc-
tion. The patient denied any recent weight loss, furuncles,
coughs, odontogenic lesions, and presented to a local
hospital. Magnetic resonance imaging (MRI) showed
high signal intensity on T2WI of C2-C7 segments and
mixed signals behind the right intracranial ventricle. For
further diagnosis and treatment, he was admitted to our
hospital.
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The patient’s clinical examination revealed an audi-
ble blowing murmur in the precordial area, normal limb
muscle strength (5/5) and bilaterally diminished acu-
puncture sensation below the T12 dermatome. Proprio-
ception was intact. Meningeal irritation was negative.
cranial nerves were not involved. Laboratory test results
showed: complete blood count (WBC 11.35*10%/L,
NEUT 8.28*10%/L), ESR 20.00 mm/h, cerebrospinal fluid
leukocyte 101*10%/L, LDH 45.35U /L, protein levels did
not rise and glucose levels did not fall. Intracranial pres-
sure was 210 mmH20. MRI showed patchy long T1 and
long T2 signals in the right parietal lobe, left frontal lobe
and bilateral occipital lobes (Fig. 1). MRI showed diffuse
edema of spinal cord C1-T1 with an enhanced signal on
T2WI (Fig. 2). The patient was initially considered to
have a central nervous system infection. It was neces-
sary to differentiate between a nervous system tumor

Admission

T1

FLAI

T1

FLAI

1 month

2 month

Fig. 1 MRI of brain abscess changes during treatment. A-C (from onset to 2 months) showed progressive reduction of cerebral lesions with

prolonged treatment
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Fig. 2 MRI of spinal cord abscess changes during treatment. A-C (from onset to 2 months) showed progressive reduction of cerebral lesions with

prolonged treatment
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Fig. 3 Comparison of brain and spinal cord enhancement images before and after treatment. A The post-T1 contrast images of the brain and spinal
cord at admission showed continuous enhancement of the peripheral ring. B The ring enhancement of the brain and spinal cord lesions became
smaller after 2 months of treatment
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Fig. 4 Magnetic resonance spectroscopy of bilateral parietal lobes. A Magnetic resonance spectroscopy of the parietal lobe at the lesion side. B

Magnetic resonance spectroscopy of contralateral parietal lobe
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Fig. 5 Echocardiogram. A showed mitral valve prolapse. B showed thickened, roughened mitral valve leaflets. C showed severe mitral regurgitation

and a nervous system demyelinating disease. Contrast-
enhanced MRI showed multiple ring-enhancing lesions
in the brain and ring-enhancing images of C4-C5 in the
spinal cord (Fig. 3). Magnetic resonance spectroscopy
indicated nerve cell destruction, hypoxia and necro-
sis. And tumor was excluded (Fig. 4). Echocardiography
reported thickened, roughened mitral valve leaflets, pos-
sible vegetations, mitral valve prolapse, and severe mitral
regurgitation (Fig. 5). Test results for other infections
were negative. Streptococcus anginosus was obtained
from blood culture on the 8th day of admission. The
patient was diagnosed with a central system infection
caused by subacute infective endocarditis. According
to the drug susceptibility results, intravenous ceftriax-
one combined with linezolid anti-infective treatment

continued for 24 days until the patient was discharged
from the hospital. After discharge, the patient was
adjusted to oral linezolid and cefixime anti-infective
treatment.

During hospitalization, the patient developed nau-
sea and vomiting. The vomit was stomach contents, not
projectile vomiting. Emergency head computer tomog-
raphy showed bleeding in the left occipital lobe (Fig. 6).
This was considered secondary intracerebral hemorrhage
due to bacterial invasion of blood vessels. After monitor-
ing blood pressure and micro pumping nimodipine to
relieve vasospasm, the patient did not experience similar
symptoms.

One month after discharge from the hospital, the re-
examination of the MRI of the brain and spinal cord
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Fig. 6 Imaging of hemorrhage in brain abscess. A Left occipital lobe cerebral hemorrhage focused on CT. B Corresponding brain abscess site

before upper cerebral hemorrhage on MRI

showed that the range of lesions was smaller than before
(Figs. 1, 2 and 3). The contrast-enhanced MRI improved.
The patient’s blurred vision and head and neck pain
improved compared with before, but left lower limb
numbness remained.

Discussion

ISCA is a rare entity, even rarer when it is associated
with a brain abscess. Our review of the literature sug-
gests that ISCA mainly involves the cervical cord [1-3,
5-8]. An ISCA typically presents with progressive back
pain with fever followed by neurological deficits, and it
can also present with acute neurological deficits simi-
lar to episodes of transverse myelitis [3, 6]. The specific
symptoms are location-dependent and rapidly progres-
sive [8]. But sometimes the clinical manifestations may
progress insidiously [9].The mechanisms of infection
include hematogenous dissemination, contiguous spread
from adjacent infection or infected dermal sinus, direct
penetrating trauma, or septic emboli [10]. Many organ-
isms can cause intramedullary abscesses, including
Mycobacterium tuberculosis in the developing world
and gram-positive cocci in the developed world [3]. In
terms of clinical manifestations, the patient presented
to our hospital complaining of head and neck pain and
numbness in both lower extremities for 7 days. There was
no fever at the time of admission, and a fever > 38.0°C
occurred after admission. The blood culture was strepto-
coccus anginosus. Streptococcus anginosus group bacte-
ria are gram-positive organisms that are part of the oral
and gastrointestinal microbiome [11]. They are common
pathogens in ISCA. Str. viridans was seen in 25% of all
streptococcal ISCA and is a common pathogen in suba-
cute bacterial endocarditis [2]. Subacute infective endo-
carditis progresses insidiously, with no fever in the early

stage. Therefore, patients with no fever in the early stage
should also be alert to infective endocarditis.

Contrast-enhanced MRI is the method of choice when
intramedullary or brain abscesses are suspected [3,
12]. Typical MRI features of intramedullary and brain
abscesses are hypointensity on T1WI, the increased sig-
nal on T2WTI and peripheral contrast enhancement with
gadolinium [6, 13]. The hyperintensity on T2-weighted
images gradually subsided as the infection resolved after
treatment [14]. The images of our patients were similar to
typical images. After treatment, the hyperintensity range
on T2WI was reduced. It is worth mentioning that our
case suffered from nausea and vomiting during hospitali-
zation. Computer tomography showed an intracerebral
hemorrhage at the location of the left occipital brain
abscess. At present, cerebral hemorrhage caused by brain
abscess is related to many influencing factors, but the
pathogenesis is not very clear. The authors support the
idea that a strong inflammatory response destroys fragile
new blood vessels, leading to vascular rupture and sec-
ondary cerebral hemorrhage [15].

For treatment and prognosis, a reasonable empiric
regimen in an immunocompetent patient without recent
instrumentation would be vancomycin, ceftriaxone, and
metronidazole. This regimen can cover gram-positive
bacteria (including methicillin-resistant Staphylococ-
cus aureus), gram-negative bacteria and anaerobes [16].
Our patient was given ceftriaxone combined with lin-
ezolid based on blood culture susceptibility results. Both
of them not only have excellent anti-streptococcal activ-
ity, but also have the characteristics of strong tissue pen-
etration and the ability to cross the blood—brain barrier,
which can achieve higher cerebrospinal fluid concentra-
tion [3, 7]. The optimal duration of treatment has not
been established. Patients should be followed closely with
serial neurological examinations and MRIs. Mortality
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has recently declined due to imaging techniques and
antibiotic use but remains at 4%. Neurological sequelae
occur in 60% of surviving patients [4]. Patients with per-
sistent bacteremia and a combined brain and spinal cord
abscess should be treated with surgery, but in patients
with hemorrhagic stroke, surgery should be delayed for at
least 4 weeks and reimaging should be performed before
surgery [17, 18]. At the follow-up 1 month later, our
patient’s symptoms and imaging findings were improved
but left lower extremity numbness remained. The patient
is advised to see a cardiovascular surgeon for surgical
evaluation.

In conclusion, although ISCA is a rare entity, we need
to increase awareness and vigilance of ISCA. Early diag-
nosis and rapid use of broad-spectrum antibiotics are the
keys to halting disease progression and reducing mortal-
ity. When the patient’s symptoms, signs or imaging sug-
gest an ISCA, regardless of whether there are symptoms
such as fever and headache, blood culture, spinal cord,
head MRI and echocardiography should be completed
early to identify whether the patient is complicated with
bacteremia and brain abscess, and then identify whether
the cause is infective endocarditis.
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