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Abstract  Case Report 

 

Fusobacterium nucleatum is a rare cause of meningitis in adults, yet it is associated with significant morbidity and 

mortality. We present a case of meningitis due to Fusobacterium nucleatum in a 28-year-old male with a history of head 

trauma two years prior, recurrent pneumococcal meningitis, and a cerebrospinal fluid leak. Initial cerebrospinal fluid 

(CSF) cultures were sterile despite severe inflammatory abnormalities, and the patient was treated with vancomycin and 

penicillin. His condition worsened neurologically, requiring intubation, mechanical ventilation, and sedation. A 

subsequent anaerobic culture identified Fusobacterium nucleatum, and metronidazole was added to the treatment. The 

patient passed away on the third day due to cerebral edema and intracranial hypertension. 
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INTRODUCTION 
Fusobacterium nucleatum is a strictly 

anaerobic, Gram-negative, fusiform bacillus of variable 

size and non-sporulating [1,2]. Although meningitis 

caused by Fusobacterium nucleatum is rare, it can 

become severe if not promptly treated [3]. 

 

Management involves a combined antibiotic 

therapy, including a beta-lactam (cephalosporin, 

penicillin) and an agent targeting anaerobic microbes 

(metronidazole, clindamycin), for 15 days [1,5]. Delayed 

treatment of Fusobacterium nucleatum meningitis can 

lead to severe complications and even death [9]. Hospital 

monitoring is essential. 

 

CASE PRESENTATION 
The patient, a 28-year-old male, had a history of 

head trauma two years ago, recurrent pneumococcal 

meningitis, and a cerebrospinal fluid leak. He was 

admitted to the emergency department with a 5-day 

history of headaches, vomiting, and fever. 

 

Vital signs upon admission:  

temperature 39°C, heart rate 100 bpm, 

respiratory rate 18/min, blood pressure 125/60 mmHg, 

oxygen saturation 98% on ambient air, blood glucose 1.8 

g/L. Neurological examination revealed impaired 

consciousness (Glasgow Coma Scale 12/15), neck 

stiffness, and no focal deficits. 

 

Biological findings: 

leukocytosis (21,000 cells/mm³), elevated C-

reactive protein (292 μg/L), normal electrolytes. CSF 

analysis showed cloudy fluid with 22,000 cells/mm³ 

(95% neutrophils), albumin 5.78 g/L, glucose 0.02 g/L, 

and negative direct examination. Chest X-ray was 

unremarkable. 

 

The treatments with ceftriaxone (70 

mg/kg/day), vancomycin (60 mg/kg/day), and 

dexamethasone was initiated. Four days later, the 

patient’s neurological condition deteriorated (Glasgow 

10/15), requiring intubation, mechanical ventilation, and 

sedation with midazolam and fentanyl. Antibiotics were 

maintained. Computed tomography (CT) and magnetic 

resonance imaging (MRI) revealed a brain abscess and 

ventriculitis, with meningitic changes (Figures A, B, C 

and D). CSF anaerobic culture identified Fusobacterium 

nucleatum. Consequently, metronidazole (1.5 g/day) was 

added. Unfortunately, the patient’s condition worsened, 

and he died three days later from cerebral edema and 

intracranial hypertension. 
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Figure A, B: Computed tomography (CT) 

 

 
Figure C, D: magnetic resonance imaging (MRI) 

 

DISCUSSION 
Fusobacterium is a strictly anaerobic, Gram-

negative, fusiform, non-sporulating bacillus found in the 

human oral cavity, intestinal tract, and genital tract at low 

levels [2,4,11]. It primarily produces butyric acid, which 

has a characteristic odor [3,6]. Fusobacterium includes 

16 species, the most pathogenic being F. nucleatum, 

isolated from clinical samples in various conditions such 

as appendicitis, osteomyelitis, pericarditis, Vincent’s 

angina, lung abscesses, oral-dental infections, genital 

and intestinal infections, meningitis [12-14], and adverse 

pregnancy outcomes like chorioamnionitis [15]. F. 

nucleatum can cause severe complications, including 

epilepsy, brain abscess, and cerebrovascular diseases 

[9,10]. 

 

Epidemiology 

Anaerobic germs account for 10% of bacterial 

infections overall. Anaerobic meningitis, estimated at 

less than 1% of bacterial meningitis cases, appears 

underreported [2,7]. This may be due to the lack of 

systematic use of techniques for detecting and 

identifying anaerobic germs. Typical clinical features of 

bacterial meningitis include headaches, fever, vomiting, 

neck stiffness, or altered consciousness [9]. Our patient 

presented all these signs, consistent with bacterial 

meningitis. Microbiological diagnosis can be delayed or 

missed because F. nucleatum requires strict anaerobic 

conditions and prolonged incubation for isolation [9]. 

This explains the initially sterile CSF culture in our case, 

despite cytological evidence of bacterial meningitis. CSF 

infection may occur through contiguity or, rarely, via 

bacteremia [16]. In this case, the patient had a 

cerebrospinal fluid leak, a known risk factor. 

 

Prognosis and Treatment:  

The prognosis for anaerobic meningitis is 

excellent if treated promptly. Most clinical isolates of F. 

nucleatum are sensitive to antibiotics, including 

metronidazole, clindamycin, and beta-lactams. 

Resistance to penicillin has been reported [8]. Beta-

lactam antibiotics are becoming less effective due to the 

production of beta-lactamases by some strains, 

necessitating the use of beta-lactamase inhibitors like 

clavulanic acid, sulbactam, or tazobactam, which do not 

penetrate the meninges. Metronidazole, however, is 

highly effective against anaerobic bacteria, with good 

meningeal penetration and tolerability [1,5]. It should be 

combined with third-generation cephalosporins due to 

the possible presence of other aerobic or anaerobic 

pathogens and beta-lactamase production. Antibiotic 

therapy is typically administered intravenously for 1–2 

weeks, followed by approximately 10 days of oral 

treatment [5]. Fusobacterium is sensitive to beta-lactams, 

metronidazole, tetracyclines, and colistin, but resistant to 

neomycin and vancomycin [8], which explains the 

patient’s initial deterioration. 
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CONCLUSION 
Fusobacterium nucleatum is a rare but severe 

and often underdiagnosed cause of meningitis [7]. Its 

detection should be systematic in patients with risk 

factors for the disease. Rapid diagnosis and early 

treatment are essential. 

 

REFERENCES 
1. Fusobacterium nucleatum - symbiote, opportuniste 

et oncobactérie. Brennan CA, Garrett WS.Nat Rev 

Microbiol. 2019 mars;17(3):156-

166.doi:10.1038/s41579-018-0129-

6.PMID:30546113 

2. Field CA, Gidley MD, Preshaw PM, Jakubovics N : 

Investigation and quantification of key periodontal 

pathogens in patients with type 2 diabetes. J 

Periodontal Res 2012, 47 :470-478. 

3. Jacinto, RC, Montagner F, DDS, Signoretti FG, 

Almeida GC, Gomes BP. Frequency, Microbial 

Interactions, and Antimicrobial Susceptibility of 

Fusobacterium nucleatum and Fusobacterium 

necrophorum Isolated from Primary Endodontic 

Infections. J Endod. 2008 Dec ;34(12):1451-

6.doi :10.1016/j.joen.2008.08.036. Epub 2008Oct 

19. PMID :19026872 

4. ; Loozen G, Ozcelik O, Boon N, De Mol A, Schoen 

C, Quirynen M, Teughels W:Inter-bacterial 

correlations in subgingival biofilms: a large-scale 

survey. J Clin Periodontol 2014, 41 :1-10. 

5. Bennett JE, Dolin R et Blaser MJ Mandell, Douglas 

et Bennett, Principes et pratique des maladies 

infectieuses (Elsevier Health Sciences, 2014). 

6. Morrison A, Weir I, Silber T. Otogenic 

Fusobacterium meningitis,sepsis and mastoiditis in 

an adolescent. South Med J 2004 ;97 : 416-8. 

7. Meningitis caused by Fusobacterium nucleatum in a 

child. G.Khatib, MO Dunan, JA Broche – 1999-

carbidigitalallibrary.org 

8. Hecht DW. Anaerobes: antibiotic resistance, clinical 

significance, and the role of susceptibility testing. 

Anaerobe 2006;12:115–21 

9. Putz K, Hayani K, Zar FA, Méningite. Soins 

primaires. 2013 ;40(3) :707-26. 

10. Heckmann JG, Lang CJ, Hartl H, Tomandl B. 

Multiple brain abscesses caused by Fusobacterium 

nucleatum treated conservatively. Can J Neurol Sci. 

2003 Aug ; 30 (3) : 266-8. 

11. Mason MR, Preshaw PM, Nagaraja HN, Dabdoub 

SM, Rahman A, Kumar PS: The subgingival 

microbiome of clinically healthy current and never 

smokers. ISME J 2014. [Epub ahead of print]. 

12. Swidsinski A et al. L'appendicite aiguë est 

caractérisée par une invasion locale par 

Fusobacterium nucleatum/necrophorum. Gut 60, 

34–40 (2011). 

13. Gregory SW, Boyce TG, Larson AN, Patel R et 

Jackson MA Ostéomyélite à Fusobacterium 

nucleatum chez 3 enfants auparavant en bonne santé 

: série de cas et revue de la littérature. J. Pediatr. 

Infect. Dis. Soc. 4, e155–e159 (2015). 

14. Truant AL, Menge S, Milliorn K, Lairscey R et 

Kelly MT Péricardite à Fusobacterium nucleatum. J. 

Clin. Microbiol 17, 349–351 (1983). 

15. Han YW, Redline RW, Li M, Yin L, Hill GB, 

McCormick TS. Fusobacterium nucleatum induit 

des mortinaissances prématurées et à terme chez les 

souris gravides : implications des bactéries buccales 

dans les naissances prématurées. Infect Immun. 

2004 ; 72 : 2272–2279. doi : 

10.1128/IAI.72.4.2272-2279.2004. 

16. Amana, E., & al, et. (2022). Rhinorrhée et méningite 

par breche osteo méningée post traumatique : A 

propos d’un cas au CHU Sylvanus Olympio de 

Lome. Revue Malienne d’Infectiologie et de 

Microbiologie, 17(2), 9–12. 

https://doi.org/10.53597/remim.v17iNo 2.2395. 

 


