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Abstract. A case report of a 46-year-old male presented with lower limb
weakness with lower motor neuron signs, hearing loss; nerve conduction
study demonstrated axonal polyradiculoneuropathy. CSF study showed (low
glucose, high protein with lymphocytosis), brucella titer in the blood was
borderline, polymerase chain reaction and culture for tuberculosis were
negative. The patient initially was managed with an anti tubercular
treatment. The weakness improved, but the patient continues to have
hearing loss. Several months later his gait became ataxic; brucella titer at the
blood was repeated 1/160; CSF brucella culture were negative; CSF brucella
agglutination titer came back very high 1:1280, and anti brucella regimen
were started. The patient showed significant improvement within few

months after the treatment.
Keywords: Neurobrucellosis, CSF brucella titer, Polyradiculopathy,
Ataxia, Hearing loss.
Introduction

Brucellosis is an infection caused by intracellular bacteria of the genus
Brucella. B. melitensis is the most virulent and most widely encountered
of all the species!'l. The natural reservoir of Brucella is of domestic
animals such as sheep, goats, cattle, camels, dogs and pigs. The disease

is transmitted to humans by direct contact or through the consumption of
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raw meat, milk or milk products of the infected animals''~'. Although it
has been eradicated in most European and North American countries, 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, Mexico and some parts of Central
and South Americal"*). When brucellosis affects the nervous system, it
is known as neurobrucellosis. Neurobrucellosis can occur in the form of
acute meningitis, meningoencephalitis, cerebellitis, myelopathy, cranial
neuropathy or radiculopathy. If not treated early, neurobrucellosis can
result in severe neurological morbidity and sequels, which can be
irreversible!®. Neurobrucellosis is categorized according to the clinical
manifestation; that is, central nervous system or peripheral nervous
system involvement or a combination'’’. This case report describes a
male presented with lower limb weakness, hearing loss and ataxia,
diagnosed as neurobrucellosis. It also includes a review of literature
related to similar cases.

Case report

A 46 year old male presented to the outpatient clinic with a
history of progressive lower weakness for 7 m duration. The weakness
started initially as difficulty in climbing stairs. Gradually the patient
became unable to walk without assistance. He reported a history of
numbness of the lower limbs, and hearing loss on both ears. He denied
any history of headache, convulsion, double vision, swallowing or speech
difficulty, no history of urinary and bowel incontinence.

During this illness he lost 50 kg. There was a history of a mild
on-and-off fever and h/o night sweating. Thus, he likes to drink raw milk
frequently. He gave a history of contact of tuberculoses patient, on
examination, vitally he was stable, no lymphadenopathy, chest,
cardiovascular, and abdominal exams. All were within normal limits.
Neurological exams revealed normal higher function test. Speech exams
were normal. Cranial nerves exams were normal apart from bilateral
sensory neural hearing loss; motor exam were completely normal in the
upper limb while lower limb exam reveled wasting; power grade of 3/5
proximally and distally; absent reflexes, and planter response is down
going bilateral. Sensory exam and coordination exam were normal; nerve
conduction study revealed axonal polyradiculoneuropathy CSF study
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revealed (WBC 157 cell/cubic mm, RBC 2cell /cubic mm),
lymphocytosis 96%, protein 5.1, glucose 1.9 g/dl; cytology screen
demonstrate inflammatory cells but no malignant cells; bacterial culture
were negative; brucella titer IN THE BLOOD were borderline 1/160; gram
stain, acid fast bacilli stain; polymerase chain reaction (PCR) for
tuberculosis were negative.

Thoraco lumber magnetic resonance image revealed a high signal
intensity of T4 and TS5 vertebra, which is suggestive of infective
spondylitis. Other work-up including ESR, CBC, liver function and renal
function tests; tumor markers (PSA, CEA, CA19), thyroid function test,
Vitamin B12, bone marrow aspiration and biopsy. HIV serology, anti
nuclear antibodies; magnetic resonance image (MRI) of the brain, bone
scan, CT chest, abdomen, pelvis all were within normal limit; anti
tuberculosis medication was started empirically (Rifampicin, INH,
Pyridoxine, Pyrazinamide).

The patient follow-up revealed partial improvement in the
weakness, but the hearing loss did not improve. Few months later,
however, his gait became unsteady, and neurological exam demonstrated
cerebellar signs bilateral with truncal ataxia. Follow-up MRI on the brain
were normal; repeated agglutination titer for brucellosis species was
borderline elevated 1:160; CSF study was repeated and revealed glucose
2.5 mmol/L, protein 1.85 g/dl, RBC :36 cell /cubic mm, WBC: 37 with
lymphocytic predominates 91%. CSF culture for bacterial brucella,
tuberculosis were negative, while CSF brucella titer result was
significantly elevated 1/1280. Therapy with IV (intravenous) amikacin,
doxycycline Rifampicin and Co-trimoxazole was instituted. Follow-up
agglutinin titer of brucella species after one week post anti brucella
regimen was 1/600. The patient dramatically improved within few
months after treatment.

Discussion

Brucellosis is a disease caused of infection with Gram-negative
microorganisms of the genus Brucella™™. Tt is a zoonosis transmittable to
humans. All Brucella infections are led by direct or indirect exposure
(e.g., milk or milk products and raw meat) to animals”. The disease
starts with nonspecific symptoms such as fever, sweats, malaise,
anorexia, headache, and back pain. The diagnosis has been made from a
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history of previous symptoms of the disease, culture of the organisms
from the blood or cerebrospinal fluid, and serologic testing!®!. Long-term
antimicrobial therapy has been regarded as an effective treatment strategy
for brucellosis””. Among the most commonly involved systems are the
hepatobiliary system and the skeletal system'® because Brucella are in
the gastrointestinal tract. However, nervous system involvement is not
common. The incidence has been reported to be between 3 and 25% of
the cases of generalized brucellosis!'".

Brucellosis is a systemic infectious disease. The infection
spreads hematogeneously to the tissues rich in elements of the
reticuloendothelial system including liver, bone marrow, lymph node and
spleen. It may also localize in other tissues including joints, central
nervous system (CNS), the heart and kidneys''™™ . Nervous system
complications of neurobrucellosis include meningitis, encephalitis, brain
abscess, epidural abscess, demyelization syndromes and meningo-
vascular syndrome. Meningitis has been reported as the most frequent
presentation, occurring in about 50% of the cases!'*. A high cure rate
can be achieved by treatment with triple combination, which otherwise,
would result in high mortality and morbidity. There are four species of
Brucella that can infect humans: B. melitensis, B. abortus, B. suis and B.
canis; all are gram-negative coccobacilli. After ingestion of the Brucella
bacillus, a brief bacteriaemia phase appears and Brucella diffusely
colonies the lymphoreticular system, with proliferation of macrophages
and lymphocytes. Soon afterwards granulomas form!">""",

Neurobrucellosis has neither a typical clinical picture nor specific
CSF findings. Blood and bone marrow culture are the best diagnostic
methods but are not always successfull”'*!. A history of ingestion of
untreated milk or milk products, symptoms and signs not typical of
known neurological disease, a serum agglutination titer > 1:160 and a
CSF agglutination titer > 1:80, abnormal CSF with increased protein and
lymphocytic pleocytosis, and improvement with appropriate therapy are
diagnostic criterial '),

Central nervous system involvement, neurobrucellosis can be
seen in both the acute and chronic stages and occurs in 5 = 10% of
diagnosed cases. In acute infection, neurological involvement is
nonspecific and includes headache, fatigue, and myalgia. In chronic
infection, as in our case, the clinical presentation is diverse and mimics
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other neurological diseases such as meningitis, meningoencephalitis,
myelopathy, myelitis, cerebellitis, polyradiculitis, and mononeuritis.
Most patients present with involvement of cranial nerves, commonly the
optic, oculomotor, abducent, facial, trigeminal and vestibuloco-
chlear!”?"!. There seems to be a predilection for the vestibulocochlear
nerve, but optic nerve involvement is uncommon””. In endemic areas
any suspicious nervous system symptom should be investigated for
neurobrucellosis as it may easily be misdiagnosed any neurological
syndrome, brucellar spinal root involvement may cause a lower type of
motor neuron lesion. In this regard, our case is a lower motor neuron type
lesion with its nerve root involvement. A Guillain—Barré like syndrome
with symmetrical polyradiculopathy and no sensory loss has been
reported by Bahemuka e al.*'! and five cases of polyradiculoneuropathy
have been previously reported by Kochar et al.*?. Besides, Shakir et
al.®'reported 19 cases of neurobrucellosis, six of which were in the form
of proximal polyradiculoneuropathy. However, in our case the diagnosis
of polyradiculoneuropathy was made with clinical and electromyography
examinations which reveled axonal polyradiculoneuropathy.

The hearing loss and ataxia, although it is uncommon but there
are some case reports ") the initial partial improvement of the
weakness most likely related to Rifampicin effect. The effect of
brucellosis on the nervous system can be because of the direct effect of
bacilli, cytokines, or endotoxins on peripheral nerves, spinal cord,
meninges, and the brain'**!. Although the exact pathology is not totally
resolved, a demyelination lesion is possible to account for some of the
features’™. Most of the reported cases of neurobrucellosis showed
correlation between the brucella titer in the CSF and blood. The blood
titer usually is greater or equal to the CSF titer, which does not exist in
our case in which the CSF titer is significantly high in/out of proportion
to the blood titer level, which indicates that any case suspicious of
neurobrucellosis with low or borderline brucella blood titer. CSF titer
should be done to confirm the diagnosis. There are no specific antibiotic
regimens and duration of treatment for neurobrucellosis. The duration of
treatment varies from 8 weeks to 2 years. Rifampicin, Doxycycline and
Trimethoprim/Sulfamethoxazole have been found effective with good
central nervous system penetration and synergistic actions”). Our case
received IV amikacin, Rifampicin, Doxycycline and Co-trimoxazole.
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Conclusion

In conclusion, brucellosis may resemble a variety of neurological

syndromes, including polyradiculopathy, ataxia, cranial neuropathy,
including hearing loss, Therefore, a complete work-up for brucellosis
including culture and agglutination titer test should be done in the blood
and CSF to rule out or confirm the presence of brucellosis.
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