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Case Report

Introduction

Fusobacteria are commensal pathogens, but in rare circum-
stances, they can lead to serious human infections including 
bacteremia, endocarditis, and brain abscesses. The 2 most iso-
lated pathogens in this genus are Fusobacterium nucleatum (F 
nucleatum) and Fusobacterium necrophorum (F necropho-
rum). Fusobacterium nucleatum is an anaerobic, gram-nega-
tive bacilli that is commonly found in the oral cavity, digestive 
tract, upper respiratory tract, and urogenital system of humans. 
Fusobacterium has been associated with Lemierre’s syn-
drome, periodontal disease, sinusitis, pulmonary and gyneco-
logical infections, and intra-abdominal and brain abscesses. In 
adult patients, bacteremia with Fusobacterium spp. accounts 
for less than 1% of all bacteremia and less than 10% for all 
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Abstract
Fusobacterium nucleatum is a commensal pathogen typically found in the oral cavity, digestive tract, and urogenital system 
which has been associated with Lemierre’s syndrome, periodontal diseases, sinusitis, endocarditis, and intra-abdominal and 
brain abscesses. Our case is of a 62-year-old male who presented with headaches, nausea, and vision loss. Brain imaging 
identified a right occipito-parietal brain abscess. Following surgery and abscess drainage, Fusobacterium nucleatum was isolated 
from intraoperative cultures, and the infectious disease service was consulted for antibiotic recommendations. Additional 
history uncovered that he had also been experiencing night sweats, generalized weakness and 40-pound weight loss for 2 
months, and had a prior history of colon polyps and diverticulitis. Furthermore, the patient disclosed having substandard oral 
hygiene practices, particularly in relation to the care of his dental appliances. Despite negative blood cultures, suspicion for 
hematogenous seeding was high. Imaging ruled out periodontal disease, but identified a colovesical fistula and liver abscesses, 
indicating potential translocation of bacteria via portal circulation to his liver. Echocardiogram workup revealed a 1-cm 
mobile vegetation on the aortic valve. His course was complicated by breakthrough seizures, renal failure, and drug reaction 
with eosinophilia and systemic symptoms (DRESS) syndrome, and he ultimately completed 16 weeks of antibiotics. This case 
illustrates an uncommon presentation of brain abscess in an immunocompetent adult, with a prior episode of diverticulitis 
as the probable primary infection source, leading to development of a colovesical fistula and bacterial dissemination to the 
liver, heart, and brain. It highlights the importance of a comprehensive diagnostic approach, including consideration of atypical 
pathogens in immunocompetent adults.
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anaerobic bacteremia cases.1 Most infections caused by F 
nucleatum occur in older patients with chronic medical 
conditions, whereas F necrophorum has been seen in 
younger immunocompetent individuals and classically 
linked to Lemierre’s syndrome.1,2 Although disseminated 
Fusobacterium infections advancing to the brain, liver, and 
other organs have been reported, they are not a common 
occurrence.3

In 2007, Hseih et al4 investigated 122 patients with cul-
ture-proven bacterial brain abscess in a retrospective study 
and discovered that Fusobacterium species accounted for 
only 6% (7/98) of monomicrobial cases and 17% (4/24) in 
polymicrobial cases. All 7 cases of brain abscess due to 
Fusobacterium survived (F nucleatum linked with 6 patients 
and F necrophorum linked with 1 patient) after receiving 
combination antimicrobial therapy and neurosurgical inter-
vention with stereotactic aspiration.4

Fusobacterium brain infections typically result from the 
hematogenous spread of bacteria from the oral cavity or 
upper respiratory tract or through direct extension from 
nearby structures such as teeth or sinuses.5,6 We present an 
unusual case of F nucleatum cerebral abscess, liver abscesses, 
and endocarditis in an immunocompetent adult.

Case Presentation

A 62-year-old male with a history of hypertension, paroxys-
mal atrial fibrillation on rivaroxaban, and obstructive sleep 
apnea on home continuous positive airway pressure (CPAP) 
presented to an outside hospital with frontal lobe headaches, 
left-sided vision loss, and nausea for 1 week. He also 
endorsed a 2-month history of fevers, night sweats, general-
ized weakness, and 40-pound weight loss. Computed tomog-
raphy (CT) head showed a 2.4-cm right occipito-parietal 
mass which led to transfer to our hospital for urgent neuro-
surgical evaluation. On admission, initial vital signs were 
stable with temperature of 37.7°C, heart rate 92 bpm, blood 

pressure 131/86 mm Hg, and respiratory rate of 22 breaths/
minute on room air. Lab tests were significant for a white 
blood cell (WBC) count of 10 100/mm3, hemoglobin of 12.2 
g/dL, platelet count of 262 000/mm3, creatinine of 0.63 mg/
dL, lactic acid of 0.8 mmol/L, Hgb A1c of 5.4%, erythrocyte 
sedimentation rate (ESR) of 130 mm/h, c-reactive protein 
(CRP) of 18.925 mg/dL, and HIV antigen/antibody nonreac-
tive (Figure 1). Magnetic resonance imaging (MRI) brain 
confirmed a right parietal-occipital lobe abscess with vaso-
genic edema (Figure 2A). Levetiracetam was initiated for 
seizure prophylaxis and broad-spectrum antibiotics (vanco-
mycin, ceftriaxone, and metronidazole) were started. The 
neurosurgery service performed a right parietal burr hole for 
stereotactic biopsy and drainage. His cerebral abscess cul-
tures grew F nucleatum (Figure 3) and infectious disease 
(ID) service was consulted for antibiotic recommendations. 
The suspicion for hematogenous seeding remained high 
despite multiple negative blood cultures.

Given his night sweats and weight loss, additional imag-
ing was obtained to rule out malignancy or other sites of 
infection. The CT scans of the chest, abdomen, and pelvis 
identified a colovesical fistula extending from the sigmoid 
colon into the bladder dome, an intramural bladder wall 
abscess (2 × 2.5 cm), and 2 focal liver lesions. General sur-
gery and urology deferred surgical intervention in the 
absence of active gastrointestinal issues or voiding dysfunc-
tion and recommended outpatient follow-up with cystoscopy 
and colonoscopy. The MRI liver imaging confirmed 2 siz-
able intrahepatic abscesses, each 5 cm in size (Figure 4). An 
infective endocarditis workup was initiated, and a transtho-
racic echocardiogram (TTE) showed thickening of the non-
coronary cusp on the aortic valve. Follow-up transesophageal 
echocardiogram (TEE) detected a 1-cm mobile vegetation on 
the aortic valve (Figure 5A). Interventional radiology (IR) 
performed CT-guided percutaneous drainage with multiple 
hepatic drain placements; however, all his liver abscess cul-
tures remained negative. He was discharged home to 

Figure 1. Initial laboratory tests.
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complete a 6-week course of oral metronidazole 500 mg 
thrice daily and intravenous ceftriaxone 2 g twice daily to 
address his brain abscess, liver abscess, and aortic valve 
endocarditis.

One week later, the patient underwent an outpatient cys-
toscopy which confirmed a trabeculated bladder with 2 
diverticula but showed no evidence of a communicating 

colovesical fistula. The IR performed a hepatic drainage 
catheter check and subsequent removal given his liver 
abscesses had substantially decreased in size on repeat CT 
imaging. He developed elevated hepatic transaminases of 

Figure 2. (A) MRI brain with and without IV contrast showing a right parietal-occipatal lobe brain abscess (red arrow) with vasogenic 
edema (orange arrow). (B) MRI brain with and without IV contrast showing post-surgical changes and edema (red arrow) at the right 
parietal burr hole without evidence of residual right parietal-occipital brain abscess.

Figure 3. Gram stain from brain abscess showing thin fusiform 
gram-negative rods.

Figure 4. MRI liver shows a 5 × 5.5-cm subcapsular lesion in 
the anterosuperior subsegment of the right lobe (red arrow) 
and a 4.5 × 5-cm lesion in medial superior subsegment of the 
left lobe with an exophytic component and mild surrounding 
inflammation.
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unknown etiology on his outpatient surveillance labs, and his 
antibiotics were briefly held for possible concern of drug-
induced liver injury (DILI). Our patient’s liver enzymes 
improved, but he then developed acute renal failure with 
eosinophilia and a widespread maculopapular rash affecting 
his neck, trunk, and upper and lower extremities. He was 
readmitted 3 weeks later for further workup, and both 
Dermatology and Nephrology were contacted for further 
assistance. The Dermatology service suspected the patient 
had experienced drug reaction with eosinophilia and sys-
temic symptoms (DRESS) syndrome, so his antibiotics were 
stopped, and corticosteroids were initiated for treatment. His 
renal function and eosinophilia improved; repeat TEE and 
MRI of the brain performed 7 weeks after the beginning of 
antibiotic treatment showed completed radiographic resolu-
tion of his cerebral abscess and aortic valve vegetation 
(Figures 2B and 5B). Repeat CT abdomen and pelvis revealed 
a persistent fistulous tract extending from the sigmoid colon 
into the bladder dome with near resolution of his bladder 
wall abscess and decreased size of his hepatic abscesses. The 
patient restarted oral metronidazole while inpatient and con-
tinued on discharge given his persistent hepatic abscesses. 
He continued metronidazole for approximately 13 weeks 
until he ran out of refills and did not show up to his outpa-
tient ID clinic appointment.

Unfortunately, the patient developed a seizure episode at 
home 4 days later after stopping his antiepileptic therapy for 
2 weeks and was re-evaluated in the emergency department 
(ED). Initial CT brain in the ED showed no evidence of 
recurrent brain abscess, and he was restarted on levetirace-
tam for secondary seizure prophylaxis. However, he pre-
sented again to the ED 1 week later as a code stroke when he 
was found to be nonverbal with new left-sided weakness. 
The CT brain on admission revealed a ring-enhancing lesion 
in the subcortical occipital lobe, concerning early abscess 
reaccumulation (1.9 × 1.1 cm). The ID service restarted the 

patient on intravenous metronidazole pending further 
workup. Subsequent MRI of the brain confirmed his ring-
enhancing right occipital lobe lesion with surrounding vaso-
genic edema. The neurosurgery service attempted another 
stereotactic biopsy and drainage but was unsuccessful in 
return of abscess fluid. The catheter was removed, and a 
small sample of brain tissue was sent for gram stain and cul-
ture. Both aerobic and anaerobic cultures remained negative 
from his intraoperative brain tissue and catheter. Brain tissue 
cytology ruled out malignancy, and broad-range 16S rRNA 
bacterial polymerase chain reaction (PCR) testing returned 
negative for any bacterial infection. His recurrent brain 
lesion was determined to be due to fibrinous scar tissue from 
his prior cerebral abscess, and his metronidazole was discon-
tinued after receiving another 3-week course, completing a 
16-week total duration of antibiotics.

Discussion

The incidence of brain abscesses is 0.3 to 0.9 per 100 000 
population and usually occur in patients with predisposing 
risk factors such as severe immunocompromised conditions 
(malignancy, connective tissue disease, organ transplantation, 
use of immunomodulating therapies, and HIV/AIDS), dental 
infection and surgery, severe head trauma or neurosurgery, 
diabetes mellitus, alcohol abuse, and ear, nose, and throat 
infections.7,8 Fusobacterium nucleatum is a rare pathogen 
that can lead to intracerebral infections in humans; 
Fusobacterium species account for 6% of all reported brain 
abscesses.4 Fusobacterium nucleatum cannot be isolated 
using aerobic conventional culture techniques and DNA 
sequencing assay along with broad-range 16S rRNA bacterial 
PCR testing can be necessary to diagnose this pathogen.3,9,10 
In addition, the specimen collection method in anaerobic con-
dition and the use of prior empirical antibiotics can affect the 
yield of identification of Fusobacterium by cultures.3,9,10

Figure 5. (A) Transesophageal echocardiogram showing a 1 cm vegetation on the aortic valve (red arrow). (B) Repeat transesophageal 
echocardiogram showing resolution of aortic valve vegetation after antibiotic treatment.
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In 2003, Han et al11 analyzed 5 patients with Fusobacterium 
brain abscesses and determined all individuals experienced an 
insidious onset along with hematogenous seeding. The 5 
patients were all men between 45 and 74 years of age; 1 patient 
had a monomicrobial F necrophorum abscess, whereas the 
others had polymicrobial F nucleatum abscesses.11 
Fusobacterium nucleatum has been documented to be syner-
gistic with other bacteria, mainly anaerobes, leading to an 
increased virulence and biofilm production in humans.12 It is 
typically susceptible to penicillin, clindamycin, and metroni-
dazole.13 Most experts recommend a minimum 6-week dura-
tion for bacterial brain abscess in immunocompetent patients; 
however, no clinical studies exist to specifically address treat-
ment duration for brain abscesses.14

This case illustrates an uncommon presentation of brain 
and liver abscesses in an immunocompetent adult with colo-
vesical fistula as the probable primary source of dissemi-
nated infection. After further interview, the patient admitted 
to heavy alcohol consumption in the distant past, but denied 
engaging in high-risk sexual behavior, smoking, or intrave-
nous drug use. The patient had no recent travel history or 
sick contacts, and his age-appropriate cancer screenings 
were up to date. He disclosed his last colonoscopy was per-
formed 5 years ago and a personal history of colon polyps 
and diverticulitis in the past. He initially denied any recent 
dental surgery or infection, but later disclosed poor oral 
hygiene with his dental appliances. Periodontal disease was 
ruled out with negative CT maxillofacial imaging. 
Fusobacterium nucleatum was diagnosed through stereotac-
tic biopsy and cerebral abscess drainage by neurosurgery. 
Blood cultures and liver abscess cultures were negative, 
likely due to prolonged antibiotic exposure. We believe the 
patient’s prior episode of colonic diverticulitis led to devel-
opment of a colovesical fistula and dissemination of bacteria 
to his liver, brain, and heart. His liver abscess likely occurred 
due to translocation of bacteria via the mesenteric veins to 
the portal circulation. His aortic valve vegetation and cere-
bral abscess were more likely secondary foci of infection 
related to bacteremia.

Our patient received combination therapy with metronida-
zole and ceftriaxone for 6 weeks to target his cerebral abscess 
due to F nucleatum given its high clinical association with 
polymicrobial infections. He had complete radiographic reso-
lution of his aortic valve vegetation and cerebral abscess on 
repeat TEE and MRI brain imaging after completing his initial 
antibiotic course. Despite our patient developing probable 
drug-related complications with suspected DRESS syndrome 
and acute renal failure, metronidazole was continued as the 
drug of choice to treat his persistent F nucleatum hepatic 
abscess. His clinical workup was negative for urine eosino-
phils; however, both the nephrology and dermatology services 
believed ceftriaxone was the likely culprit for his renal and 
skin complications. His kidney function improved with intra-
venous (IV) fluids, cessation of ceftriaxone, and initiation of 
corticosteroids. During his last hospitalization, his abnormal 

brain imaging and concern for cerebral abscess reaccumula-
tion was effectively excluded with negative broad-range 16S 
rRNA PCR testing from his brain tissue. He received more 
than adequate antimicrobial therapy with 6 weeks of IV ceftri-
axone and 16 weeks of PO/IV metronidazole.

In conclusion, Fusobacterium is an emerging infectious 
pathogen causing invasive disease, which can be multifocal. 
Earlier recognition of brain abscesses caused by F nucleatum 
with prompt antibiotics and surgical drainage improves mor-
bidity and mortality in all patients.
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