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ABSTRACT
Brucellosis is an endemic disease in Saudi Arabia, which can present with variable clinical manifestations. It is a zoonotic
disease transmitted from animals to humans. Brucellosis is a multisystemic disease that can present with any system involve-
ment; and neurobrucellosis is a serious complication, sometimes leading to permanent neurological deficit, if treatment is not
started promptly. Herein, we present a 6-year boy with neurobrucellosis, who developed demyelination of cerebral white matter
and presented with fever and seizures.
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INTRODUCTION

Brucellosis is considered as the most common zoonotic infec-
tious disease across the world.  It is endemic in many regions of
the  world,  including  south  Asia,  the  Middle-East,  and  the
Arabian peninsula.1  However,  the incidence of  brucellosis  is
decreasing rapidly in Saudi Arabia due to tremendous develop-
ment of healthcare facilities, immunisation of sheep and cattle,
and the general improvement of health standards.

Brucellosis  is  a  multi-systemic  infectious  disease  that  can
present with a variety of clinical signs and symptoms. In the
United  States,  100  to  200  cases  of  human  brucellosis  are
reported annually.2 Neurobrucellosis is a most serious complica-
tion of brucellosis, reported in 3-5% of patients in literature.3

Neurobrucellosis can present as meningoencephalitis, polyneu-
ritis, radiculitis, or myelitis. Acute neurobrucellosis is usually
due to direct invasion of the organisms in the central nervous
system;  while  in  subacute  or  chronic  form  of  the  disease,
bacteria may remain in the cells and result in late clinical mani-
festations.4

Neurobrucellosis is rarely associated with diffuse demyelina-
tion  in  adult  patients.  However,  this  finding  has  not  been
reported very commonly in children.
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There are lot of disparities in the diagnostic criteria of neurobru-
cellosis,  and  only  case  reports  and  short  series  have  been
motioned in the literature.5 Herein, we present a 6-year boy with
neurobrucellosis,  who  developed  demyelination  of  cerebral
white matter and presented with fever and seizures.

CASE REPORT

A 6-year boy was admitted in our hospital with history of fluctu-
ating  fever  for  the  last  six  months,  associated  with  mild
headache  and  anorexia.  On  the  day  of  admission,  he  had
frequent episodes of vomiting with two episodes of generalised
tonic clonic convulsions of short duration. There was no history
of altered sensorium, irritability or any weakness. There was
also no history of raw milk consumption but he belonged to rural
area and was associated with livestock rearing. After admis-
sion, temperature was documented to be up to 102°F.

On examination, the child was well oriented and there were no
signs of meningeal irritation and focal neurological deficits. His
all accessible cranial nerves were intact; and examination of
gait was also normal. Rest of the systemic examination was
also normal. Blood chemistry results showed normal glucose
level, normal renal and liver functions.

Cerebrospinal  fluid  (CSF)  analysis  revealed  protein  of  1129
mg/dl and glucose 35 mg/dl (concomitant blood glucose: 106
mg/dl). CSF microscopic examination showed total white blood
cell  (WBC)  count  of  36/cm3  with  30% neutrophils  and  70%
lymphocytes. CSF culture was negative and no organism was
identified on gram staining. Viral panel in CSF was also unre-
markable with negative oligoclonal bands. Brucella titer upon
admission was: Brucella Abortus 1:10240 (normal value less
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than 1:80), and Brucella Melitensis 1:5120 (normal value less
than 1:80). His blood culture was negative.

Magnetic resonance imaging (MRI) of brain without contrast
showed bilateral symmetrical confluent areas of altered signal
intensity of the cerebral subcortical and deep white matter on
T2-weighted  and  FLAIR  sequences  and  there  was  no
gadolinium enhancement (Figure 1). MRI spine was reported
normal.

Figure 1: MRI brain T2-weighted and FLAIR images, showing increased
signals intensity in the cerebral white matter.

Figure 2: MRI brain FLAIR and diffusion-weighted image (DWI) after 5
months, showing normal white matter.

Based on history, clinical examination, and investigations, a
diagnosis of demyelinating type of neurobrucellosis was made,
and the patient was started on combination of co-trimoxazole
and rifampicin. One dose of intravenous immunoglobulin (IVIG),
2  gm/kg  over  two  days,  was  also  given.  Treatment  was
completed  for  six  months  and  follow-up  brucella  titer  was
normal. Follow-up MRI after five months showed complete reso-
lution of white matter lesions bilaterally (Figure 2).

DISCUSSION

Brucellosis is a common infectious disease in the Arabian Penin-
sula and Mediterranean countries. Endemic areas for brucel-
losis include countries of the Mediterranean basin, Middle-East,
Central  Asia,  China,  the  Indian  subcontinent,  sub-Saharan
Africa, and parts of Mexico and Central and South America.2,6

Neurobrucellosis is a serious complication of systemic brucel-
losis. In pediatric systemic brucellosis, CNS involvement is not
very common, and only 0.8% of the children are affected. The
diagnosis of neurobrucellosis needs a high index of suspicion in
endemic areas, especially in children, where clinical symptoms
are not very specific.

However, history of exposure to live stock and consumption of
raw milk is also very important to support the diagnosis with radi-
ological findings. Here, we report a rare type of neurobrucellosis
with bilateral cerebral white matter demyelination, which was
diagnosed based on clinical features, brucella titer and CNS radi-
ological findings.

There  are  five  different  types  of  neurobrucellosis  including

meningoencephalitis,  meningovascular  involvement,  CNS
demyelination, peripheral neuropathy, and increased intracra-
nial pressure. CNS involvement in neurobrucellosis may also
mimic other inflammatory conditions, such as acute dissemi-
nated encephalomyelitis (ADEM), CNS vasculitis and multiple
sclerosis (MS).

In a study on patients with neurobrucellosis, criteria for diag-
nosis were defined as: 1) neurobrucellosis clinical manifesta-
tions; 2) CSF abnormality (lymphocytosis, decreased glucose,
and increased protein); 3) positive anti-brucella antibody in CSF
or serum; 4) clinical response to empirical therapy; and 5) no
other diagnosis compatible with signs and symptoms.5

So according to literature, our patient had definite neurobrucel-
losis, based on clinical features, laboratory investigations and
radiological findings. 

Demylination is the rarest form of neurobrucellosis. The clinical
symptoms of neurobrucellosis vary and are reported as non--
pathognomonic in some studies.4 Fever is the most common clin-
ical symptom of neuobrucellosis, and might be associated with
headache, vomiting and seizures, as we have observed in our
patient.  In  the past,  it  was described that  changes in  white
matter, noticed in neurobrucellosis, were a result of demyelina-
tion, an observation that was confirmed by ensuing histopatho-
logical studies.  Similarly, white matter changes have also been
noticed in other patients from Saudi Arabia.7 In our patient, we
also  noticed  bilateral  cerebral  demyelination  of  subcortical
white matter sparing the corpus callosum.

Although the incidence of neurobrucellosis is not very frequent,
but physicians should keep their mind open to identify it clini-
cally. Early diagnosis and management not only reduces the
morbidity, but also decreases the neurological sequalae.

Neurobrucellosis is a serious complication of brucellosis, and if
not  diagnosed  early,  it  may  lead  to  serious  consequences.
There should be a high index of suspicion in endemic areas.
Early management can lead to a good prognosis with minor or
no neurological sequalae.
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