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1. Introduction

Brucellosis is a common zoonotic infection in Middle Eastern and
Mediterranean countries. Central nervous system (CNS) involvement or
neurobrucellosis can develop at any stage of the disease with variable
manifestations, including focal cerebral lesions, meningoencephalitis,
radiculitis, myelitis, peripheral/cranial neuropathies, subarachnoid
hemorrhage, and psychiatric manifestations (Pappas et al., 2005). We
report the case of a 44 year old man with neurobrucellosis presenting
with an isolated longitudinally extensive transverse myelitis (LETM).

2. Case presentation

This is a 44 year old man living in a rural area with livestock, who
presented to our center for left sided numbness. Two weeks prior to
presentation, he developed a progressively worsening numbness in-
volving his left upper and lower extremities associated with gait im-
balance and urinary urgency. His neurological examination revealed
weakness of the left wrist extensors and hip flexors, increased knee jerks
bilaterally and sustained left ankle clonus. Magnetic resonance imaging
(MRI) of the brain and cervical spine showed a cervical non-enhancing
intramedullary lesion extending from the levels of C3–C6 (Fig. 1), with
spinal cord edema and meningeal enhancement extending from the
brainstem to the lower cervical levels. Cerebrospinal fluid (CSF) studies
revealed pleocytosis with 260 white blood cells/µl and 62% neu-
trophils, hypoglycorrachia of 20 mg/dl, elevated protein of 4.92 g/dl,
absent oligoclonal bands, negative viral and tuberculosis polymerase
chain reactions, negative bacterial culture, and a positive Brucella tube
agglutination titer of more than 1:640. Blood studies showed a high

Brucella titer >1:640, normal vitamin B12 levels and negative anti-
aquaporin 4, toxocara canis, and antinuclear antibodies. The patient
was started on a 6-month course of ceftriaxone, rifampicin, and dox-
ycycline with resolution of his symptoms at 6 months except for a mild
residual left sided numbness. His repeat MRI (Fig 2) at 6 months post
treatment initiation showed a near complete resolution of the previous
LETM.

3. Discussion

Brucellosis is a common zoonotic infection prevalent mostly in rural
areas where livestock presence and consumption of unpasteurized dairy
products are endemic. Transmission of brucellosis to humans occurs
through consumption of infected unpasteurized animal milk products,
direct contact with infected animal parts (such as the placenta by in-
oculation through ruptures of skin and mucous membranes), or in-
halation of infected aerosolized particles. Brucellosis is an occupational
disease in shepherds, abattoir workers, veterinarians, dairy-industry
professionals, and personnel in microbiologic laboratories
(Pappas et al., 2005). Neurobrucellosis, an uncommon complication of
brucellosis, remains a difficult entity to diagnose due to lack of formal
diagnostic criteria, rarity of proven cases, and paucity of literature
pertaining to the subject with only case reports or small series available.
The CNS was involved in only 5–7% of cases in most studies. Me-
ningitis, encephalitis, meningoencephalitis, meningovascular disease,
brain abscesses, spinal involvement, and demyelinating syndromes
have all been reported (Pappas et al., 2005). Diagnosis relies mainly on
positive CSF Brucella titers in the setting of a suggestive clinical syn-
drome that responds to specific anti Brucella treatment (Tumer Guven
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et al., 2013). In 2009, Gul et al., in a systematic review of the Turkish
literature, found 187 cases of confirmed neurobrucellosis. The most
common presenting symptoms were headache and fever in 57% of
patients. Myelitis occurred in less than 5% of cases including only 1
patient reported by Krishnan et al. with LETM preceded a year earlier
by meningoencephalitis and a cerebral abscess. The diagnosis was
confirmed by a positive culture of the abscess growing Brucella meli-
tensis (Gul et al., 2009; Krishnan et al., 2005). Spondylitis and spon-
dylodiscitis have been reported as complications of neurobrucellosis in
15–30% of patients with spondylitis being slightly more common
(Ranjbar et al., 2016). Epidural spinal abscesses on the other hand have
been reported in 10–22% of patients with neurobrucellosis
(Ranjbar et al., 2016). The only other case of neurobrucellosis LETM to
our knowledge was reported by Onder et al. as an images case: their
patient presented with an extensive LTEM and the diagnosis was con-
firmed by positive CSF Brucella agglutination test (Onder et al., 2015).

Our patient came from a rural area with plenty of livestock and
frequent intake of unpasteurized dairy, but did not recall any febrile

illness prior to his neurological symptoms nor did he complain of any
headaches or hearing loss. His brain MRI did not reveal any significant
abnormalities. Guven et al. performed lumbar punctures on 128 pa-
tients with brucellosis and neurological signs and symptoms suggestive
of CNS involvement, and found the sensitivity and specificity of the CSF
Brucella agglutination test for diagnosing neurobrucellosis to be 0.94
and 0.96, respectively. The diagnosis of neurobrucellosis is usually
based on the presence of a systemic Brucella infection, a neurological
syndrome not explained by any other disorder, an inflammatory CSF
and confirmation of CNS invasion by the pathogen. The yield of CSF
Brucella culture is usually very low in the range of 14%, as opposed to
the much higher sensitivity of CSF Brucella antibodies (Tumer Guven
et al., 2013). It has been hypothesized that the initial systemic infection
triggers an immune-mediated process leading to demyelination in the
CNS rather than actual invasion by the pathogen (Seidel et al., 2003). In
animal models, immunization of mice with Brucella meltensis induced
antiGM1 antibodies production and a flaccid paralysis syndrome.

There is no consensus on the choice of antibiotics, dose, and dura-
tion of treatment for neurobrucellosis. Dual or triple-combination
therapy with doxycycline, rifampicin, trimethoprim-sulfamethoxazole,
streptomycin, or ceftriaxone for >2 months is recommended, but mild
to moderate residual disability persists in most cases following treat-
ment (Young, 2010).

4. Conclusion

Neurobrucellosis, should be added to the long list of differential
diagnoses of LETM especially in patients with recent visits to the Middle
East. Prompt diagnosis by CSF studies showing an inflammatory reac-
tion with positive Brucella antibodies titer will lead to early treatment
and improved outcomes.
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Fig 1. (1a) Sagittal Short T1 Inversion Recovery (STIR) sequence of the cervical spine showing an intramedullary hyperintensity in the central aspect of the cord
extending between levels C3–C6, (1b) Sagittal T1 weighted sequence showing meningeal but no intramedullary enhancement on the post gadolinium phases.

Fig 2. (2) STIR sequence of the cervical spine showing near complete resolution
of the previous LETM 6-months post treatment initiation.
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