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BACKGROUND Multiple bilateral brain abscesses occur rarely in immunocompetent patients. Hematogenous spread to the central nervous system
(CNS) allows suppuration and abscess formation in the privileged immune environment of the CNS; hematogenous spread to the spinal cord is
extremely rare and the combination of multifocal brain abscesses and intramedullary abscesses has not been reported. This report presents a rare
presentation and diagrams a treatment algorithm involving iterative minimal access surgeries and prolonged medical management.

OBSERVATIONS The authors present a case of an 18-year-old male with numerous multifocal and bilateral intraparenchymal abscesses and a
medically resistant C5 intramedullary spinal cord abscess. The symptomatic patient had a left oculomotor palsy and left hemiparesis, ultimately
undergoing ultrasound-guided aspiration of abscesses in the left frontal and left cerebral peduncle. Following transient motor improvement, he evolved
tetraparesis prompting spinal cord imaging and emergent ultrasound-guided needle aspiration of an occult C5 intramedullary spinal cord abscess. The
patient received appropriate medical therapy, completed inpatient rehabilitation, and made a full recovery.

LESSONS Needle- and ultrasound-guided catheter drainage of CNS abscesses should be considered for symptomatic lesions. Following the
neurological examination closely is extremely important; if the expected neurological improvement is delayed or regresses, then expanded
imaging is warranted.
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Multifocal brain abscesses commonly result from hematogenous
spread, including cardiopulmonary sources such as cardiac valve
disease, although presentations resulting from occult etiologies are
also reported.1 Common infectious agents found in brain abscesses
include viridans streptococci, Staphylococcus aureus, and anae-
robes such as Peptostreptococcus and Fusobacterium, which tend
to be polymicrobial. Fungal organisms such as Cryptococcus neo-
formans and Histoplasma capsulatum also occur in immunocompro-
mised individuals. Local dysfunction, global increases in intracranial
pressure, and cerebrospinal fluid (CSF) flow dynamic abnormalities
are all contributors to the morbidity of this condition. In children with

known cyanotic heart disease and right-to-left shunts, brain ab-
scesses were found to be a significant risk factor.2,3 Moreover, dur-
ing the last 2 decades, there has been a shift in the case origins of
abscesses, with postsurgical trauma surpassing otogenic abscess.4

Patients with such a complicated infection are treated with a combi-
nation of surgical and medical management. There exist no surgical
guidelines, and the antimicrobial therapy remains empirical prior to
the identification of the causative pathogen.

Widely metastatic abscess formation within the central nervous
system (CNS) is rare. There are case reports describing bilateral
brain abscesses, but often in patients with concomitant cardiac
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nidus or who have immunocompromised states.5,6 There is a signifi-
cant overlap of neurological dysfunction caused by intracerebral and
intramedullary abscesses, which could obscure the diagnosis of addi-
tional lesions, and specifically, the clinical manifestation of spinal cord
pathology could be overlooked. Intramedullary abscesses, although
rare, have been described.1,7–11 These are typically caused by direct
extension from congenital lesions rather than from hematogenous
spread.

Herein, we describe the presentation and management of the
rare combination of a spinal cord abscess in the setting of an evolv-
ing care cycle for multifocal brain abscesses found in an immuno-
competent adolescent.

Illustrative Case
Presurgical Hospital Course

An 18-year-old left-handed male with a history of histoplasmosis-
induced pericarditis 7 years earlier and recent travel to Florida ini-
tially presented to a referring institution with fever, cough, altered
mental status, left hemiparesis and ophthalmoplegia, and ataxia.
Emergent computed tomography of the head without contrast dem-
onstrated numerous lesions suspicious for brain abscesses. CSF
was obtained by lumbar puncture, empirical vancomycin and cefe-
pime were given, and he was emergently transferred to our facility.

On arrival, he was afebrile with similar examination findings.
Contrast brain magnetic resonance imaging (MRI) demonstrating > 30
ring-enhancing lesions in both cerebral hemispheres and the left cere-
bral peduncle, with layering in the occipital horn of the left lateral ventri-
cle were consistent with ventriculitis (Fig. 1). A medical workup into the
source is summarized in Table 1.

Upon arrival, his empirical antimicrobial coverage was expanded
to cover anaerobic and fungal organisms, including vancomycin
(1750 mg 3 times/day), ceftriaxone (2000 mg twice/day), metronida-
zole (500 mg 4 times/day), and liposomal amphotericin B (444.5 mg
every day). Vancomycin and metronidazole were discontinued on hos-
pital day 3 and 4, respectively. No improvement in the patient’s cranial
nerve examination, weakness, or fluctuating encephalopathy, as well
as a lack of microorganism growth, prompted cranial surgery.

Cranial Surgery
The goals of surgery included CSF diversion for management of

ventriculitis, catheter aspiration of the cerebral peduncle abscess,
and specimen acquisition for optimal microbiological diagnosis. A

small left frontal frameless stereotactic craniotomy was performed,
through which we used ultrasound guidance to (1) drain 2 superfi-
cial left frontal abscesses, (2) place an antibiotic-impregnated cathe-
ter in the left cerebral peduncle abscess, and (3) place a left lateral
ventricle external ventricular drain (EVD).

A total of 15 mL of liquid purulence was evacuated and sent for
culture, including 9 mL from the cerebral peduncle catheter. Intra-
thecal vancomycin and gentamicin were placed through the EVD
into the left lateral ventricle. The left lateral ventricle EVD and the
midbrain abscess drain were leveled at 20 and 0 cm H2O above
the tragus, respectively.

Postoperative Course
The abscess cultures ultimately did not recover any bacteria or

fungi; however, few gram-positive cocci were evident on microscopy
and vancomycin was restarted. The patient had improved left hemi-
paresis and the midbrain drain was discontinued due to no output.
He continued to have persistent fever spikes and on postoperative
day (POD) 3, he developed acutely worsening left-sided weakness
and new right upper extremity weakness most notable in the deltoid
muscle. Emergent brain MRI demonstrated expected evolution of
multifocal brain abscesses; however, MRI of the spine revealed
C4–6 intramedullary abscess with associated edema from the obex
to T1; this pathology correlated with the decline in neurological exam-
ination and we returned to the operating room for drainage.

Spinal Surgery
We performed C5 and C6 laminotomies and ultrasound-guided

transdural needle aspiration of an intramedullary spinal cord ab-
scess using a 14-gauge angiocatheter. Intraoperative neuromoni-
toring using somatosensory evoked potentials and motor evoked
potentials were improved following aspiration of 2.5 mL of purulent
exudate. Intraoperative neuro-ultrasound showed successful evac-
uation without residual abscess, which was redemonstrated on
postoperative spine MRI (Fig. 2).

Postoperative Course
Universal 16S RNA polymerase chain reaction (PCR) analysis

identified, as a sole detectable pathogen, Streptococcus interme-
dius, and allowed for better tailoring of the antimicrobial regimen.
The turnaround time for the positive PCR identification was approxi-
mately 48 hours. The patient became afebrile following cervical
spine abscess drainage on POD 4. The patient had slow improve-
ment in neurological function with persistent weakness and hyperre-
flexia. The EVD was ultimately weaned without replacement. Flow
cytometry was negative for chronic granulomatous disease. CSF
and blood cultures remained negative throughout admission. The
expected evolution of multifocal CNS abscesses continued with
radiographic lag, and dexamethasone (10 mg once followed by 4
mg every 6 hours) was added on hospital day (HD) 16 to his
medical regimen, leading to significant improvement in neurologi-
cal function. He was transferred to acute inpatient rehabilitation
on HD 19, improved significantly, and ultimately discharged on
HD 48.

Upon completing 80 days of intravenous vancomycin, his antimi-
crobial therapy was converted to oral linezolid, which he received
for an additional 4 weeks. At follow-up 6 months after diagnosis, he
had no residual neurological deficits and normal gait and mobility.
Neuroimaging demonstrates only minimal persistent enhancement

FIG. 1. Sagittal (left) and axial (right) postcontrast T1-weighted MRI
sequences demonstrating the cervical abscess. The axial section was
selected at the level where an ultrasound-guided needle was placed
orthogonally through the dure into the abscess.
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of spinal cord abscesses and complete resolution of brain ab-
scesses (Fig. 3).

Immunological and Genetic Findings
Upon initial immunological evaluation (HD 11), he was found to

have a low complement total (total hemolytic, complement 50 [CH50]

level 83, reference range 101–300). This normalized at 2-month fol-
low-up (CH50 level 120). On initial evaluation, he had normal immu-
noglobulin (Ig) A (IgA; 218 mg/dL; reference range 60–400), IgG (826
mg/dL; reference range 700–1,500), IgM (80 mg/dL; reference range
60–300), IgE (18 kU/L; reference range 2–114), and mannose binding
lectin (2574 ng/mL; normal $ 51) levels. He had neither neutrophil
oxidative burst deficiency nor a T-cell function deficiency. He also

TABLE 1. Summary of the medical workup

Study Result

CT chest Evidence of granulomatous disease and histoplasmosis

CT abdomen and pelvis Negative for fungal etiology

Transthoracic echocardiogram Negative for vegetations, thrombus, mass, and effusion

Ophthalmology evaluation Negative for fungal endophthalmitis

COVID-19 Negative

Respiratory virus profile (RVP) Negative

Meningitis-encephalitis panel Negative

Serum histoplasma antigen Negative IgM and IgG

Urine histoplasma antigen Negative IgM and IgG

Lumbar puncture CSF TNC 515, RBC 399, protein 133, glucose 31, positive histoplasma IgG, negative histoplasma IgM

CBC WBC 19.7, 78% neutrophils

Inflammatory markers CRP 4.2 mg/L

Coagulopathy panel PT 17.7 seconds, INR 1.56

CBC 5 complete blood count; COVID-19 5 coronavirus disease 2019; CRP 5 C-reactive protein; CT 5 computed tomography; IgM 5 immunoglobulin M; IgG 5 immunoglobulin
G; INR 5 international normalized ratio; PT 5 prothrombin time; RBC 5 red blood cell count; TNC 5 total nucleated cells; WBC 5 white blood cell count.

FIG. 2. Preoperative (A) and postoperative (B) sagittal (left) and axial
(right) postcontrast T1-weighted MRI demonstrating successful drain-
age of the intramedullary abscess resulting in a small T1 contrast-
enhancing lesion.

FIG. 3. (A) Postoperative postcontrast T1-weighted MRI demonstrating
minimal residual enhancement of the cervical cord. (B) Preoperative
(left) and postoperative (right) axial postcontrast T1-weighted MRI dem-
onstrating complete resolution of brain abscesses with resultant gliotic
scars.
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underwent formal genetics evaluation, and no underlying genetic pre-
dispositions were found.

Discussion
Observations

Here, we present a rare case of concomitant intramedullary spinal
cord and multifocal brain abscess formation. Acute-onset tetraparesis
led to identification of a large C4–5 intramedullary abscess. Emergent
laminotomy with transdural ultrasound-guided needle drainage was
performed with improvement in neurological symptoms.

Intraparenchymal brain and intramedullary spine abscesses gen-
erally occur in isolation. There are only a handful of pediatric cases
reported with multifocal brain abscesses with coincident intramedul-
lary spinal cord abscess, and these are secondary to brucellosis,
tuberculosis, and Bacteroides.9,12–14

Dermal sinus tracts represent the most common cause of isolated
spinal cord abscess, while hematogenous spread and cardiopulmo-
nary pathology are more common in multifocal lesions.15 The pa-
tient’s infectious workup revealed S. intermedius exclusively by 16S
RNA PCR, supporting his arguably classical imaging findings.16–19

Universal PCR can screen for a broad range of bacterial, fungal, and
mycobacterial targets, and discounted the presence of other patho-
gens and the possibility of a polymicrobial process. Other published
case studies suggest that S. intermedius alone can cause severe
CNS infections in addition to deep tissue infections, even in otherwise
healthy individuals without immunocompromise.17–19

Limitations
This single case study adds to the neurosurgical literature but is

not the sole evidence for management of concomitant spinal cord
and brain abscess. The article highlights the importance of iterative
and frequent full neurological examinations and presents the feasi-
bility of this minimal-access neurosurgical treatment approach. It is
hoped that this allows others to compare their findings when pre-
sented with a similar case and expand the current literature.

Lessons
A detailed neurological examination must be performed in pa-

tients presenting with multifocal brain abscesses, and any signs of
symptoms unexplained by cranial imaging should warrant strong
consideration for complete neuroaxis imaging. In the case of spinal
cord or brain stem abscesses, given the small area of highly elo-
quent tissue, one should consider early drainage given the natural
history of these lesions to slightly enlarge as they evolve despite
antibiotics.20,21 In our patient, acute tetraparesis was unexplained
by his brain MRI, prompting radiographic evaluation of his spinal
cord and subsequent aspiration.

Intraparenchymal and intramedullary abscesses are rarely present
simultaneously. In these cases, the neurological examination is com-
plicated by multifactorial etiologies, including perilesional edema, ven-
triculitis, seizures, and encephalopathy. Alternative surgical strategies
involve complete extirpation or open drainage of abscesses; both of
these approaches have the potential to cause severe corridor-associated
morbidity. This case report demonstrates why unexpected neurologi-
cal deficits should prompt further imaging and, in this case, led to
needle drainage of a spine abscess. Needle- and ultrasound-guided
catheter drainage of CNS abscesses should be considered for symp-
tomatic lesions. Testing via 16S RNA broad-range PCR sequencing

can increase the potential for pathogen detection and provide an op-
portunity to tailor medical therapy.
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