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Brucellosis is a multisystem disease with various clinical symptoms. Neurobrucellosis is a rare but serious manifestation of 
brucellosis. A 60-year-old man with a previous diagnosis of brucellar spondylitis presented with sudden onset of aphasia and 
numbness of the right upper extremity. Cerebral angiography showed diffuse narrowing and dilatation on the distal branches of 
both the anterior cerebral artery (ACA) and the left middle cerebral artery (MCA) which indicated cerebral vasculitis, and the pa-
tient’s Brucella agglutinin titer was 1:1280. After combined antimicrobial and steroid therapy was started, the patient’s condition 
improved significantly, and he was discharged after 1 month. Antimicrobial therapy was continued for 16 months on an outpa-
tient basis, and the last Brucella agglutinin titer was 1:40. To our knowledge, this is the first case of relapsed neurobrucellosis 
with vasculitis in Korea to have been treated successfully. 
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Introduction

Brucellosis is a disease caused by infection with Gram-neg-

ative microorganisms of the genus Brucella. Although it has 

been eradicated in most European and North American coun-

tries, it is still an important public health problem throughout 

the world, in particular in the Mediterranean region including 

Turkey, the Arabian Peninsula, the Indian subcontinent, Mex-

ico and some parts of Central and South America [1, 2]. In Ko-

rea, the first brucellosis patients were reported in 2002, and 

incidence is gradually increasing. There is an occupational 

risk for farmers, veterinarians, and slaughterhouse workers [3] 

because humans can become infected by direct contact with 

an infected animal, the consumption of dairy products, and/

or inhalation of infectious particles. It is a systemic, zoonotic 

disease that can persist for years if not treated, and can cause 

various complications depending on the organs affected [4]. 

Nervous system involvement, known as neurobrucellosis, is 

rare, but an important complication of systemic brucellosis 

infection [2]. The clinical spectrum of neurobrucellosis is het-

erogeneous. It can present with diverse symptoms and may 

imitate many other neurologic diseases. Frequently reported 
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presentations include acute/subacute/chronic meningitis, 

meningoencephalitis, myelopathy, polyradiculitis, mononeu-

ritis, and vasculitis [5, 6]. Here we present an unusual case of 

relapsed neurobrucellosis with vasculitis.

Case Report

A 60-year-old man was referred to our hospital for sudden 

onset of aphasia and numbness of the right upper extremity. 

His medical history revealed that he was a farmer. He had 

been diagnosed with brucellosis spondylitis and treated for 4 

months with doxycycline and rifampin at another hospital 8 

months earlier. His initial serum agglutination test (SAT) re-

sult for Brucella was 1:1000, and the titer decreased to 1:40 af-

ter treatment. After the management of spondylitis, he 

stopped working as a farmer. On arrival at the hospital, he was 

alert, oriented, and afebrile. A systemic examination was un-

remarkable. A neurologic examination revealed ataxia and 

dysarthria. Magnetic resonance imaging (MRI) and cerebral 

angiography revealed diffuse narrowing and dilatation on the 

distal branches of both the anterior cerebral artery (ACA) and 

left middle cerebral artery (MCA), which indicated vasculitis 

(Fig. 1). His SAT was 1:1280. Cerebrospinal fluid (CSF) open-

ing pressure was within normal limits. A CSF study showed 

his white blood cell count (WBC) was 46/mm3 (96% lympho-

cytes), and his protein level was 196 mg/dL. PCR for Myco-

bacterium tuberculosis and CSF cultures for other bacteria 

were negative. Results of all laboratory analyses, including 

erythrocyte sedimentation rate, complete blood count, fasting 

blood sugar, antinuclear antibody, and urine analysis were 

normal. The results of other tests for infection with human im-

munodeficiency virus, hepatitis B and C virus, and venereal 

disease were all negative in serum, and blood cultures for oth-

er bacteria were negative. CSF tests for herpes simplex virus 

and cytomegalovirus were negative. On the basis of clinical 

history, serological data, and MRI and cerebral angiography 

findings, vasculitis involvement of neurobrucellosis was diag-

nosed. Treatment was initiated with rifampicin (600 mg/day 

PO), doxycycline (100 mg PO, q 12 h), and trimethoprim/sul-

famethoxazole (20 mg TMP/kg/day IV divided every 8 h) for 1 

month. After discharge, rifampicin, doxycycline, and tri-

methoprim/sulfamethoxazole (80/400 mg PO, q12 h) were 

continued for 16 months. Prednisolone (1 mg/kg) was initiat-

ed and maintained for 6 months with tapering. The neurologic 

symptoms improved completely, and SAT decreased gradual-

ly to 1:40.

Discussion

Brucellosis is known to present in four different forms, 

namely, acute, subacute, chronic, and relapse [2]. Even with 

the appropriate treatment, the incidence of brucellosis relapse 

remains high, ranging from 5% to 40% of patients in the largest 

series reported to date [7, 8]. In Korea, Kim et al., reported that 

the treatment failure rate (26%) and relapse rate (14%) are 

higher in brucellar spondylitis than in other types of brucello-

sis [9]. Also, Park et al. reported a case of recurrent brucellar 

meningoencephalitis in a patient previously diagnosed with 

brucellar spondylitis [10]. In our case, relapsed neurobrucel-

losis with vasculitis occurred in a patient who was previously 

diagnosed with brucellar spondylitis, and he was treated suc-

cessfully.

Although the rate of brucellosis relapse is high, the time to 

relapse is not known. Our case, relapsed neurobrucellosis 

with vasculitis, was diagnosed 4 months after termination of 

initial treatment for brucellar spondylitis, and recurrent bru-

cellar meningoencephalitis was diagnosed 3 months after ter-

mination of initial treatment for brucellar spondylitis [10]. 

Also, brucellosis-induced prosthetic valve endocarditis was 

Figure 1. (A) MRI (B) Cerebral angiography. Scans demonstrate occlu-
sion of branches of the left MCA, multiple vascular cutoff signs, vascular 
contour irregularities, and stenosis (arrows). 
MCA, middle cerebral artery.
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diagnosed 2 months after the termination of treatment for the 

initial systemic brucellosis [11]. According to these relapsed 

brucellosis cases, the time to relapse was 2 to 4 months fol-

lowing the termination of initial treatment.

Neurobrucellosis is an important complication of systemic 

brucellosis infection [2] with a reported incidence rate be-

tween 3% and 13% [4]. Neurobrucellosis involves several areas 

of the central and peripheral nervous systems and may devel-

op at any stage of the disease. The most common presentation 

is a typical meningitis or meningoencephalitis that has an 

acute or subacute onset [1, 2, 4]. 

Cerebrovascular involvement in neurobrucellosis is ex-

plained by two mechanisms. The first mechanism is due to 

rupture of a mycotic, and the other is an inflammatory pro-

cess of the vessels, namely arteritis with resultant lacunar in-

farcts, small hemorrhages, or venous thromboses [6, 12-14]. 

Cerebral angiography demonstrated diffuse narrowing and 

dilatation on the distal branch of both the ACA and the left 

MCA, multiple vascular cutoff signs, vascular contour irregu-

larities, and stenosis, which is consistent with vasculitis.

Diagnosis of neurobrucellosis is based on: (1) clinical find-

ings consistent with neurobrucellosis; (2) pleocytosis with 

predominant lymphocytes and elevated protein concentra-

tion in CSF; (3) positive results of either blood or bone mar-

row or CSF culture or positive serologic tests; (4) clinical im-

provement following antibiotic therapy against brucellosis, 

and (5) no other alternative diagnosis [6, 14]. Our patient met 

all of the criteria; neurologic symptoms, pleocytosis with pre-

dominant lymphocytes and elevated protein level in CSF, pos-

itive serologic test (1:1280) and clinical improvement after an-

tibiotic treatment.

There are no specific guidelines for antibiotic regimens or 

duration of treatment for neurobrucellosis [5]. The duration of 

treatment varies from 8 weeks to 2 years depending upon the 

individual. Recent reports recommend a regimen that com-

bines three or four antibiotics for neurobrucellosis [15]. Drugs 

such as doxycycline, rifampicin, and trimethoprim-sulfame-

thoxazole have been found to be effective because of their 

ability to penetrate the central nervous system (CNS) and 

their synergistic actions [5, 13, 14]. Tetracycline and strepto-

mycin are good for systemic brucellosis, although their CNS 

penetration is poor [4, 16, 17]. Our patient was treated with a 

combination of doxycycline, rifampicin, and trimethoprim/

sulfamethoxazole with steroid therapy for 16 months and 

thereafter was free of all neurologic symptoms. 

The prognosis for neurobrucellosis varies according to clini-

cal presentation. For example, in cases with meningitis, the 

prognosis is usually good; however, in cases with encephalic 

or spinal cord involvement, mortality is not negligible and se-

quelae are more frequent [18]. Fortunately, in this case, neu-

rological sequelae were not observed. 

This case is of clinical importance for two reasons. First, to 

the best of our knowledge, this is the first case of cerebrovas-

cular involvement in neurobrucellosis in relapsed brucellosis 

to be reported in Korea. Second, it highlights the importance 

of including relapsed brucellosis in the differential diagnosis 

when unexplained neurologic or other infectious symptoms 

develop after initial brucellosis treatment, especially if they 

occur within 2-4 months following the termination of initial 

brucellosis treatment.
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