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Neurobrucellosis presenting as an infected epidermoid 
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INTRODUCTION

Brucellosis, otherwise known as “undulant fever,” “Mediterranean fever,” or “Malta fever,” is the 
most common zoonotic infection. It is transmitted to humans from infected cattle, sheep, goats, 
camels, pigs, or other animals. The most common mode of entry is ingesting animal food products 
such as unpasteurized dairies. The less common mode is contact with infected tissues such as 
parturition products or body fluids such as blood, urine, and milk, or through inhalation.[1-3] 
Brucellosis is thus an occupational disease in shepherds, abattoir workers, veterinarians, dairy-
industry professionals, and laboratory personnel. Rare cases of human-to-human transmission 
through blood transfusion, tissue transplantation, breastfeeding, sexual contact, congenital 
transmission, and nosocomial infection have been described.[4-7]

After the acute phase, untreated infection may manifest as one or more focal organ involvement. 
The likelihood of focal involvement ranges from (6-12)% and is usually about 30%.[8-10] 
Osteoarticular disease is the most common form of focal brucellosis; it occurs in up to 70% 
of patients.[11,12] Neurologic involvement may occur in up to 10% of cases.[13,14] Manifestations 
include acute or chronic meningitis, encephalitis, brain abscess, myelitis, radiculitis, and/or 
neuritis with involvement of cranial or peripheral nerves.[15-17] Relapse following treatment is seen 
in 5–15% of cases. It usually occurs within the first 6 months following completion of treatment 
but may occur up to 12 months post-treatment.[18]

CASE REPORT

A 24-year-old male, student of mass communication, presented with complaints of headaches for 
3  weeks. It was insidious in onset, gradually progressive, and holocranial in nature. It was not 
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associated with vomiting, blurring of vision, or diplopia. 
He had fever for the same duration which was low-grade, 
intermittent, and used to get subsided with medications; 
there was no history of loss of consciousness, altered 
sensorium, seizures, or posturing-like episodes. There 
was no history of pain in the spine or peripheral joints. He 
had no known comorbid illness, and had no history of 
significant animal contact or ingestion of unpasteurized 
milk. On examination, pulse rate and blood pressure were 
80/min and 100/80  mmHg, respectively. The general and 
systemic examinations were normal. There was a bilateral 
horizontal gaze-evoked nystagmus with coarse on looking 
to the left. There was no lateral rectus palsy. Cranial nerves 
were normal. He had signs of cerebellar dysfunction on 
the right. There was no evidence of meningeal irritation. 
Baseline investigations revealed hemoglobin of 12.5  gm/dL, 
total leukocyte count of 8000/cu mm, and platelet count of 
2.77 lacs/cu mm. Creatinine was 0.89  mg/dL, liver function 
test, and serum electrolytes were normal. C-reactive protein 
(CRP) was not elevated. The blood culture was sterile. Blood-
borne virus screen was negative. Computed tomography 
of brain showed a right cerebellar hemispheric cystic mass 

with internal calcification with mild upstream hydrocephalus 
[Figure 1a and b]. Post-contrast magnetic resonance imaging 
(MRI) brain revealed a well-marginated cystic mass in the 
right cerebellar hemisphere involving the middle cerebellar 
peduncle [Figure  1c]. T2-weighted MR demonstrates the 
cystic nature of the lesion with involvement of the right 
middle cerebellar peduncle and an exophytic component 
along the right side of the pons [Figure  1d and e]. The 
diffusion sequence showed internal diffusion restriction with 
marginal post-contrast enhancement [Figure  1f]. There was 
mild surrounding edema. Given the cystic nature of the mass 
and internal diffusion restriction, an epidermoid cyst was 
considered; however, the presence of calcification and wall 
enhancement were atypical. He underwent right retromastoid 
suboccipital craniotomy and near-total excision of the mass 
lesion. Intraoperatively, the bone was thinned out. The dura 
was tense and bulging. There was an encapsulated pus-
filled cavity in the right cerebellar hemisphere at a depth of 
around 2 cm. After evacuating the pus, layers of flaky, pearly 
white materials suggestive of the epidermoid cyst were seen. 
Materials were sent for histopathology and cultures. He did 
well post-operatively and was shifted to the ward on day 3. 

Figure  1: (a) Computed tomography (CT) shows a cystic mass like lesion in the right cerebellar 
hemisphere (white arrow). (b) CT demonstrates an eccentric nodular calcification (white arrow). T1W 
post contrast MR, (c) shows peripheral wall enhancement (white arrow). T2 weighted axial and coronal 
MR images (d and e respectively) demonstrates cystic nature of the lesion with involvement of the right 
middle cerebellar peduncle and an exophytic component along the right side of pons (white arrows). 
Diffusion sequence (f) shows central restriction diffusion (white arrow). MR: Magnetic resonance.
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Xpert Mycobacterium tuberculosis/rifampicin, fungal stain, 
and culture were negative. Gram stain showed minimal pus 
cells and a few Gram-negative rods. Histopathology of the 
excised tissues showed lamellated keratinized materials lined 
by stratified squamous epithellium. Cyst wall was infiltrated 
with neutrophils, macrophages, and lymphocytes. 

He was initiated and continued on injection cefoperazone-
sulbactam postoperatively. On day 13, the bacterial culture 
grew a Gram-negative organism later confirmed as Brucella 
abortus. Antibiotic was switched to injection gentamicin and 
oral doxycycline, and was referred to the infectious disease 
clinic. We reviewed him and Brucella serology was sent 
which came negative. Multiple blood cultures did not isolate 
any pathogen. Microbiology was asked for the antimicrobial 
susceptibilities [Table 1].

Table 1 : Antibiotic suceptibility of brucella abortus.

Antibiotics MIC Interpretation

Co‑trimoxazole 2 μg/mL Susceptible
Gentamicin 2 μg/mL Susceptible
Doxycycline 0.12 μg/mL Susceptible
MIC: Minimum inhibitory concentration.

Antibiotics were changed to an injection of ceftriaxone 2  g 
intravenous twice a day, tablet doxycycline 100  mg twice a 
day, and capsule rifampicin 600  mg once a day according 
to the largest retrospective study reported by Erdem et al., 
from Istanbul.[19] He did well with the combination. The 
fever subsided completely, headache resolved and nystagmus 
improved. Ceftriaxone was stopped after 4  weeks and oral 
doxycycline with rifampicin was continued for a total of 
12  weeks. He was kept under follow-up and is currently 
doing well after 3 months of treatment completion.

DISCUSSION

The central nervous system (CNS) is involved in 4 – 11% of cases 
in the course of brucellosis. It was first reported by Hughes in 1896. 
The manifestations of neurobrucellosis are quite heterogeneous. 
Buzgan et al. reported 5.6% focal brain involvement in 
their retrospective review of 1028  cases.[20] Of these, seven 
had encephalitis (12.1%), two had myelitis (3.4%), two had 
polyradiculoneuritis (3.4%), one had a hypophysis abscess (1.7%), 
and one had a frontal abscess (1.7%). The remaining 45 patients 
had either meningitis or meningoencephalitis (77.6%). Gul et al. 
in their review of 187 cases in Turkish medical practices reported 
only three cases of brain abscesses whereas meningitis was most 
common manifestation.[21] 

Isolation of organisms in neurobrucellosis is often not 
possible. The majority are diagnosed by compatible clinical 
syndrome, radiology, and CSF serology. In our case, the 

organism grew from the purulent materials recovered 
intraoperatively. Pre-operative serology was not performed 
as his clinical syndrome and radiology pointed toward a 
cerebellopontine angle neoplasm or cystic mass. Serology 
was performed 3 weeks after the source was controlled. There 
was no clinical or radiological evidence of meningitis. These 
two may be the reason for his negative Brucella serology. He 
was non-bacteremic and did not have any other focal organ 
involvement. His clinical presentation was not compatible 
with an abscess as he had minimal fever, normal CRP, 
and a prominent headache due to mass effect. Diffusion 
sequences on MRI showed a variegated appearance of the 
lesion with minimal rim enhancement and unimpressive 
surrounding edema, unlike classical brain abscess. As 
reported above, brain abscess is an uncommon presentation 
of neurobrucellosis and the majority present with 
meningitis or meningoencephalitis. In our case, there was 
a cerebellopontine angle epidermoid cyst that got infected 
secondarily resulting in an abscess-like lesion. It might have 
occurred in the recent past during bacteremia. A  zoonotic 
organism infecting a pre-existing brain cyst made it unique 
and interesting. 

Treatment of neurobrucellosis is based upon observational 
studies. The majority were treated with a combination of 
ceftriaxone, rifampicin, and doxycycline for initial 4–6 weeks. 
Once improved, the oral rifampicin and doxycycline need 
to be continued for 3–6 months.[19,22] In our case, the isolate 
was pansusceptible to co-trimoxazole, gentamicin, and 
doxycycline [Table 1] used to treat brucellosis. Ceftriaxone 
does not have a minimum inhibitory concentration (MIC) 
interpretation for brucellosis. He received ceftriaxone for the 
initial 4 weeks of intensive phase alongwith doxycycline and 
rifampicin. The latter two were continued for another 8 weeks 
in continuation phase. He did well with this combination and 
is currently under follow-up.

CONCLUSION

Intracranial epidermoid cysts may sometimes mimic 
brain abscess after getting secondarily infected by the 
microorganisms. Radiologically it is not easy to differentiate 
infected cyst from true abscess. Acute brucellosis may 
involve epidermoid cyst during bacteremic phase. It 
should be kept in etiological consideration in proper 
epidemiological settings.

TEACHING POINTS

•	 Brucellosis should be considered by the treating 
physician whenever a space occupying lesion is 
encountered in brain. 
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•	 It may form a frank abscess or can involve any pre-
existing lesion in brain parenchyma. 

•	 Radiological differentiation is not always easy and obtaining 
tissue or pus is crucial to make a definitive diagnosis.

MCQs

1.	 Which is the most common manifestation of nervous 
system involvement by brucella?

	 a) Myelitis 
	 b) Meningoencephalitis
	 c) Radiculitis
	 d) Brain abscess

	 Answer key – b

2.	 Rifampicin is NOT used in which of the following 
infections?

	 a) Mycobacterium tuberculosis
	 b) Brucellosis
	 c) Staphylococcal aureus
	 d) Streptococcus pyogenes

	 Answer key – d

3.	 Which injectable antibiotic works best in neuro 
brucellosis?

	 a) Gentamicin
	 b) Amikacin
	 c) Ceftriaxone
	 d) Ceftazidime

	 Answer key - c
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