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ÖZET 
Bruselloz, bir çok diğer nörolojik hastalıkları taklit edebilen, geniş spektrumlu ciddi
nörolojik komplikasyonlar ile ilişkilidir. Biz, bir bruselloz olgusunun yetersiz
tedaviye bağlı gelişen çeşitli nörolojik komplikasyonlarını (geçici iskemik ataklar
(TIA) sonrası iskemik inme ve venöz tromboz) ve MRG bulgularını sunmayı
amaçladık.  Olgunun hiç vasküler risk faktörü ve bruselloza ait sistemik bulgusu
yoktu. Sonuç olarak, etyolojisi bilinmeyen nörolojik hastalıkları olan veya atipik
presentasyonu olan hastalarda nörobruselloz endemik bölgelerde her zaman
akılda tutulmalıdır. (Nö rop si ki yat ri Ar fli vi 2012;49: 80-2)
Anah tar ke li m e ler: Brusella, vaskülit, inme, MRG

ABS TRACT
Brucellosis may be associated with a wide spectrum of severe neurological
complications which can mimic many other neurological diseases. We aim to
present a case of brucellosis with multiple neurological complications (ischemic
stroke after transient ischemic attacks and venous thrombosis) due to an
inadequate treatment of brucellosis as well as the MRI findings of the patient. She
had no vascular risk factors and no systemic signs of brucellosis. In conclusion,
neurobrucellosis should always be kept in mind in endemic areas when patients
present atypically or with neurological diseases with unknown etiologies. (Arc hi -
ves of Neu ropsy chi atry 2012;49: 80-2)
K ey words: Brucellosis, vasculitis, stroke, MRI

Introduction

Brucellosis is a systemic infectious disease caused by Gram-
negative bacilli of the genus Brucella. It is endemic in certain parts
of the world, especially in the Middle East, Central Asia, and
Mediterranean countries (1). The clinical presentations of
brucellosis are quite varied, because any organ system can be
involved (2). Also some patients present with a neurological
disorder without any systemic signs or symptoms (3). Although
central nervous system involvement is rare (2-10%), brucellosis
may be associated with a wide spectrum of neurological
complications including meningoencephalitis, myelitis, radiculitis,
neuritis, brain abscess and demyelinative or vascular diseases of
the central nervous system or any combination of these disorders
(2,4-7).

Herein, we report a rare case of brucellosis with an
ischemic stroke after transient ischemic attacks (TIA),
hydrocephalus and cerebral venous thrombosis. Our aim was
to emphasize the importance of brucellosis, which is an
endemic infection in our country, especially during the
diagnostic evaluation of stroke. 

Case 

A 44-year-old right-handed woman was admitted to our
hospital with acute onset of dysarthria and left hemiplegia. She
had a history of systemic brucellosis diagnosed 6 months
earlier, but had not complied with the therapy and had taken
antibiotic regimen for only two months. Forty-five days before
admittance to the hospital, she had experienced transient
dysarthria and numbness in her left side, which lasted for 5-10
minutes . At that time, her neurological examination was normal
and cranial MRI showed right frontal hyperintensity on FLAIR
and T2-weighted images (WI).  

At admission to our hospital, physical examination was
normal. No lymphadenopathy or skin eruptions were detected.
Neurological examination revealed no neck stiffness or
Kernig’s sign, while left homonym hemianopsia, left central
facial paralysis, left hemiplegia and hemi hypoesthesia were
detected. She had no vascular risk factors and denied any oral
or genital ulcers. Blood chemistry, blood counts, ESR, urine
analysis, coagulation profile and antithrombin III, protein C,
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protein S, activated protein C resistance and antiphospholipid
antibodies were within normal limits and immunological
markers including immunoglobulins (Ig A, Ig G, Ig M), C3, C4, p-
ANCA, c-ANCA and anti-DNA were negative. Pathergy test was
negative. Antinuclear antibody was positive (1/100). Chest
radiography and electrocardiography were normal. TTE, TEE,
duplex ultrasound of the carotid and vertebral arteries were
unremarkable. Cranial computerized tomography (CT) was
normal, but cranial MRI showed right thalamocapsular infarct
and bilateral frontal hyperintensities on T2-weighted images
(WI) (Figure 1A). 15 days later, she developed headache and
bilateral early papilledema. Cranial MRI demonstrated a new
right frontotemporal infarct. MR venography showed  occlusion
of the left transverse sinus (Figure 1C). Lumbar puncture
revealed a clear cerebrospinal fluid (CSF) with increased
pressure (430 cm H2O). CSF protein level was 699 mg/dl (normal
15-45mg/dl) and CSF/blood glucose 11/105 mg/dl. CSF cell count
revealed lymphocytic pleocytosis (195 cells/ mm3). PCR for M.
tuberculosis was negative. CSF examination was repeated two
more times and the findings were similar with the first one (1st-
2nd week). CSF cultures for brucella and M. tuberculosis were
negative. Brucella agglutination titers were positive in blood
(1/20) and in CSF (1/80). Brucella IgM was negative and IgG was
positive in CSF. Rifampicin, doxycycline, trimethoprim/
sulfamethoxazole (TMP-SMZ) and subcutaneous heparine were
added to  acetylsalicylic acid therapy (300 mg/day). 

After 3 weeks, her headache improved and on neurological
examination, papilledema was not detected. She had left-sided
hemiparesis which was prominent in the upper extremity, and
she could walk without aid. Cranial MRI showed new
significant ring-enhancing lesions in the right temporal lobe
(Figure 1B) and MR venography demonstrated recanalization in
the right transverse sinus (Figure 1D). She was discharged from
the hospital on antibrucella treatment and warfarin.

Discussion 

Brucellosis, although almost eradicated in many parts of
the world, is still a problem to be solved in developing countries.
Brucellosis is endemic in our country, and about 18.000 new
cases of brucellosis are diagnosed each year (8). 

Nervous system involvement, known as neurobrucellosis
(NB), occurs in about 2-10% of the cases and can develop at
any stage of the disease (2,4-6). Sometimes, neurological
symptoms may be the only signs of brucellosis (5,9-11). Clinical
presentations of NB are diverse and may imitate many other
neurological diseases. It is known that in NB arterial and/or
venous structures may be affected without any predilection of
size or location of vascular structure. Our case presented with
ischemic stroke after TIAs, cerebral venous thrombosis and
hydrocephalus. NB should be always kept in mind in young
stroke patients who do not have any risk factors as in our case,
and especially in endemic areas. In our case, systemic
manifestations were not encountered, although different and
severe neurological complications were present. The reason
for these complications and absence of systemic signs of
brucellosis could be due to the insufficient and short duration
of treatment, which may suppress but not eradicate the
microorganism. 

The common CSF findings  in brucellosis   are lymphocytic
pleocytosis, decreased  glucose levels and elevated  protein
levels. These findings were compatible in our case. Although
positive culture of CSF is specific for the diagnosis, low titers of
Wright agglutination tests in the serum and CSF do not exclude
the diagnosis. However, cultures are positive in less than 25%
of cases (3).

Since possible tuberculosis infection could explain the CSF
findings and the clinical course, we repeated PCR test for
tuberculosis and  CSF culture analysis 3 times, but all were
negative. Behçet’s disease was excluded with negative
pathergy test and the absence of oral-genital ulcers. Other
etiologies for venous thrombosis and ischemic infarction were
adequately excluded in our patient.

Three types of imaging abnormalities are seen in NB:
inflammation, white matter changes and vascular insult and,
these do not always correlate with the clinical picture.
Inflammation can cause granulomatous formation or
enhancement of the meninges, perivascular space, or lumbar
roots. Also, ring-enhancing lesions may be seen, as in our case,
and similar images have previously been reported (12). The
clinical manifestation in the group of inflammation included
headache and papilledema which was compatible to that in our
case (1). White matter changes can be seen as hyperintense
lesions on T2-weighted images and may be in different patterns

Figure 1 . (A) T2 weighted axial MR image shows thalamocapsular infarct,
(B) Postcontrast axial MR image shows significant ring enhancing lesions
in the right temporal lobe, (C) MR venography shows occlusion of the left
transvers sinus and, (D) Recanalization after 20 days
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(periventricular, diffuse, peripheral, or focal). The nature and
cause of these white matter changes are not known, but they
may be due to an autoimmune reaction. Our case had focal
white matter changes that manifested  as right frontal
subcortical hyperintensity on the first MRI and then bilateral
frontal subcortical hyperintensties on the following T2-
weighted MRIs. The pathogenesis of TIA and ischemic stroke in
brucellosis still remains uncertain. It has been proposed that
TIA may be caused by an infectious vasculitis, cerebral
vasospasm, or a cardioembolic event (2,13). The vascular insult
is likely due to one of these mechanisms. In the first, an
inflammatory process of the small vessels or venous system
causes lacunar infarcts, small hemorrhages, or venous
thromboses. The second possible mechanism is a hemorrhagic
stroke caused by rupture of a mycotic aneurysm. Since our
patient had no vascular risk factors, we believe that she had
vasculitic inflammation causing ischemic stroke in arterial and
also in venous system.

Although there is no general consensus concerning the
best treatment for NB, triple regimens (usually comprising
doxycycline, rifampicin, and cotrimoxazole) for at least 3
months are recommended (14). These drugs, which have good
intracellular and CNS penetration, may act in a synergistic
fashion (11).

The outcome is favorable if treatment is started early and
continued for an adequate period of time (15). Although our
case had almost every complication of NB, the outcome was
also favorable.

In conclusion, NB is a treatable disease with a favorable
outcome, however, minimal sequelae sometimes can remain.
The diagnosis of NB may be missed as this infection can imitate
various diseases. Therefore, NB should always be kept in mind
in endemic areas when patients present atypically or with
neurological diseases with unknown etiologies.
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