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Abstract 
Brucella melitensis is the main cause of human brucellosis worldwide and is considered the most virulent and neurotropic species. In Mexico, 
this species is considered endemic, being reported since the first decade of the 20th century. Here we present a case of subacute transverse 
myelitis with the isolation and identification of B. melitensis as the causative agent of Neurobrucellosis in a female patient from the coastal 
state of Guerrero, Mexico. 
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Introduction 

Human brucellosis is the most common zoonotic 
infection worldwide, Latin America being a high-risk 
area [1,2]. It is caused by four species of the genus 
Brucella (Brucella abortus, B. melitensis, B. canis, and 
B. suis). This disease is transmitted to humans through 
direct contact with secretions of infected animals or 
ingestion of their products, mainly unpasteurized dairy 
products, or less commonly raw meat. It is a 
multisystem disease than can simulate other infectious 
and noninfectious pathologies, mainly affecting the 
musculoskeletal system [2-5]. However, less than 5% 
of patients infected by any of the Brucella species 
develop neurologic manifestations [2-5]. 

Neurobrucellosis may develop at any stage of the 
disease, with variable manifestations such as 
meningitis, meningoencephalitis, radiculitis, myelitis, 
cranial and peripheral nerve palsies, intracerebral and 
subarachnoid hemorrhage, and psychiatric 
manifestations [2,3,6,7]. 

Transverse myelitis is a very unusual presentation 
of this condition and clinical suspicion requires 
integration of geographic, alimentary and sanitary risk 
factors; compatible clinical manifestations, and 
complementary studies, such as Rose Bengal serum 
agglutination, 2-mercaptoethanol (2-ME) associated 
serum agglutination (SAT), polymerase chain reaction 
(PCR), and bone marrow culture. 

We present the case of a 35-year-old woman with 
subacute myelopathy in whom B. melitensis was 
isolated, with resolution of the symptoms after targeted 
antimicrobial therapy. 

 
Case report 

A 35-year-old woman from the coastal state of 
Guerrero, Mexico, without previous medical conditions 
or contact with domestic animals, but a history of 
unpasteurized cheese consumption, presented with a 
two-month clinical picture of 39 °C temperature, night 
sweats, weight loss of 16 kg, and sacrococcygeal pain. 
Three weeks prior to hospital admission, she started to 
have lower limb paresthesia and hypoalgesia, 
paraparesis, and urinary incontinence. 

Neurologic examination revealed an alert and 
oriented patient, with no cranial nerve involvement. 
Motor examination showed paraparesis (3/5), lower 
limb hyperreflexia with sustained ankle clonus, and 
bilateral Babinski and Chaddock signs. A T8 spinal 
cord level with loss of all sensory modalities was 
evidenced. The rest of the examination was 
unremarkable. 

Laboratory studies including complete blood count, 
serum chemistry, electrolytes, and liver function tests 
were not relevant, except for a positive serum Rose 
Bengal agglutination test with 1:640 titers. Serum 
Erythrocyte Sedimentation Rate (ESR) and C-Reactive 
Protein (CRP) were within normal limits.  
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A lumbar puncture was performed with opening 
pressure of 12 cm of H2O, clear cerebrospinal fluid 
(CSF), with 3 cells/mm3 (no predominance), and CSF 
glucose and protein values of 43 and 56.53 mg/dL 
(CSF/plasma glucose rate 0.35), respectively. Genomic 
DNA was extracted using a DNeasy Blood & Tissue kit 
(Qiagen, Hilden, Germany). To verify the integrity of 
the DNA, amplification of a 400 bp fragment of the 
mitochondrial gene cytochrome oxidase subunit I of the 
host was performed. Polymerase Chain Reaction (PCR) 
was performed using the primers Bru1F 
(TGCTAATACCGTATGTGCTT) and Bru1R 
(TAACCGCGACCGGGATGT) that amplify a 900 bp 
fragment of the ribosomal 16S-rDNA gene (16S) of 
Brucella (Figure 1). The PCR product was sequenced at 
Macrogen Inc., Korea and the electropherograms were 
analyzed using the software Chromas. The sequence 
was compared with those of references deposited in 
GenBank using the BLASTn tool. The sequence was 

99.8% (830/831 bp) identical to B. melitensis strain 
IMHT4 (GenBank accession no. MT611102.1). Our 
sequence was deposited in GenBank with the accession 
no. MT912851. We used the F4 / R2 primers. 
Additionally, we achieved the characterization of the 
species by sequencing a fragment of more than 800 bp 
of the 16S-rDNA gene, which replaces the use of the 
BruceLadder multiplex that requires a greater number 
of primers for species typing. Also, adenosine 
deaminase (ADA) and GeneXpert-RIF assays were 
performed on the CSF, looking for central nervous 
system (CNS) tuberculosis, both of which were 
negative. Additionally, a bone marrow culture sample 
was drawn which also isolated B. melitensis. 

Contrast-enhanced spinal magnetic resonance 
imaging (MRI) revealed hyperintensity and contrast 
enhancement on T1- and T2-weighted sequences 
extending from T4 to T9 spinal cord segments (Figure 

Figure 1. Molecular identification of Brucella. PCR products of 
the patient’s cerebrospinal fluid 3 and 2 μL, respectively (lines 2 
and 3), Brucella abortus positive control (line 4), Healthy donor 
genomic DNA (line 1) and Nuclease-free water as the negative 
controls (line 5). L = Ladder 100 pb. 

Figure 2. Main findings of neurobrucellosis. Spinal MRI 
showing increased signal on T1 and T2-weighted sequences 
extending from T4 to T9 spinal cord segments. A) Sagital T1-
weighted sequence. B) Sagital T2-weighted sequence. C) Axial 
T1-weighted sequence. 
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2A-C). Subacute transverse myelitis was diagnosed in 
the context of neurobrucellosis and triple antibiotic 
therapy was started with intravenous ceftriaxone 2 g 
every 12 hours for one month plus oral doxycycline 
(100 mg every twelve hours) and rifampin (600 mg 
once daily) for a total of four months. 

Three days after antibiotic therapy was started, the 
patient’s symptoms improved, with complete resolution 
of the motor and sensory deficits and urinary and fecal 
incontinence on the sixth and seventh days, 
respectively. 

After completing one month of intravenous 
treatment with ceftriaxone, the patient was discharged 
from our service, with subsequent follow-up visits at 15 
and 30 days, where notable progress was evident 
regarding sensory and motor function, with mild lower 
limb residual paresthesia and 4/5 muscle strength in the 
left lower limb. No residual urinary or fecal 
incontinence was seen. The patient continued with oral 
doxycycline and rifampin up to four months. 

 
Discussion 

Brucella melitensis is the main cause of brucellosis 
worldwide and is considered to be the most virulent 
species to human beings, given that 10–100 organisms 
are able to cause chronic infection. Additionally, it is 
the most neurotropic agent, because nervous system 
involvement caused by other Brucella species is rare. In 
Mexico, this species is considered endemic, being 
reported since the first decade of the 20th century, when 
it was determined that B. melitensis was the main 
causative agent of Malta fever in Mexico [8]. High 
bacterial loads are present in milk, urine, and products 
derived from animal pregnancy; human disease is 
acquired from ingestion of unpasteurized milk and 
dairy products, and contact with blood and other 
secretions from infected animals [2,5,8]. 

Bone marrow culture has sensitivity of 97% during 
the acute phase, 90% in the subacute phase, and 50% 
during the chronic phase. It is considered the standard 
of reference for the diagnosis of Brucella infection and 
it is found to be positive in up to 24–28% of 
neurobrucellosis cases [5]. In our study, it was possible 
to recover an axenic culture that could be typified as B. 
melitensis. Brucella can also be isolated from other 
biologic samples such as blood (serum culture 
positivity is 24-50% for neurobrucellosis), pus, CSF 
(15–30% by means of culture), and pleural, synovial, 
and peritoneal fluids [3,6,7,9]. 

In the absence of cultures, serologic diagnostic tests 
(such as Rose Bengal, serum agglutination, or Coombs 
test) and molecular techniques can be used. 

Particularly, the amplification of the bcsp31 gene has a 
sensitivity of 100% and specificity of 98.3%. Other 
studies improved the amplification of the 16S-rDNA, 
with variable results that goes from 70-90%. In the 
present study we were able to successfully amplify and 
sequence a fragment of ~800 bp of the 16S-rDNA gene 
from Brucella using the set of primers F47R2, which 
allowed us to corroborate the identity of the infecting 
species [10,11]. 

Direct CNS involvement in patients with Brucella 
infection occurs in <5% of adult cases and < 1% of 
pediatric cases. Regarding acute infection, CNS 
involvement is nonspecific, with headache, fatigue and 
myalgia frequently reported. Subacute and chronic 
neurobrucellosis occurs in less than 10% of cases, with 
a clinical presentation that includes myelitis, 
meningoencephalitis, meningomyelitis, optic neuritis, 
peripheral neuritis, and facial palsy. CSF findings 
characteristically show lymphocytic pleocytosis, 
elevated protein count, positive seroagglutination titers, 
or culture with isolation of Brucella spp. [4,9]. 

Incidence of neurobrucellosis can change 
depending on the sample size and the epidemiologic 
findings of different research centers in various 
countries. Several studies have reported unusual 
manifestations as the initial presentation such as 
pseudotumor cerebri, demyelinating syndromes, 
intracranial granuloma, transverse myelitis, sagittal 
sinus thrombosis, spinal arachnoiditis, aphasia, hearing 
loss, and hemiparesis [12]. 

Diagnosis of neurobrucellosis is based on the 
following criteria:  

1- Signs and symptoms of neurological disease in 
the absence of other diseases. 

2- CSF analysis with lymphocytic pleocytosis (> 
16/mm³); elevated protein content (> 45 
mg/dL) and reduced CSF/plasma glucose rate 
(< 0.50). 

3- Bacteria isolation from blood and other body 
fluids. 

4- Standard tube agglutination (STA) titers 
positivity in serum and/or cerebrospinal fluid 
(CSF), or positive Rapid agglutination (RAT), 
Coombs tests (titers ≥ 1/160) and Wright ≥ 
1/160 in serum or any value of titer in CSF 
obtained by the RAT, Wright or Coombs’ tests. 

5- Response to specific antimicrobial therapy with 
a significant drop in the CSF lymphocyte count 
and protein concentration [2,7,9]. 

The role of imaging studies in the diagnosis of 
neurobrucellosis is limited because its findings can 
mimic other inflammatory or infectious conditions. 
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MRI is superior to computerized tomography (CT) 
scanning and is indicated in cases of diagnostic doubt, 
neurologic deterioration, slow improvement, or unusual 
physical findings [12]. 

Neurobrucellosis can initially present as 
longitudinally extensive transverse myelitis [7]. 
Incidence of acute transverse myelitis is about 1–4 per 
million population and can present at any age, with a 
peak between the second and fourth decades [4]. The 
first case in the literature, reported by Ozer et al., was 
of a 56-year-old woman with paraparesis and absent 
deep tendon reflexes [4]; MRI showed diffuse bulging 
of the L3–L4, L4–L5, and L5–S1 spinal cord segments. 
Nerve conduction studies were conclusive, with 
radiculoneuritis and positive serum Rose Bengal; 
however, no microorganism was isolated from the CSF. 
Ten days after treatment with ceftriaxone, rifampin and 
doxycycline was started, the patient showed 
improvement of paraparesis [4].  

Transverse myelitis (TM) is characterized by an 
interruption of axonal conduction due to an 
inflammatory process within the spinal cord; it can be 
part of a systemic disease or present as an isolated 
condition [13]. 

Krishnan et al. reported a case of a 65-year-old man 
with headache and hearing loss who developed 
progressive diplopia and required brain tissue biopsy, 
with an abscess as a complication of such a procedure, 
in whom B. melitensis was isolated [13]. 

Treatment of neurobrucellosis represents a problem 
because of the need to reach therapeutic concentrations 
of antibiotics in the CSF. Considering that tetracyclines 
and aminoglycosides do not adequately penetrate the 
blood–brain barrier, it is recommended to add rifampin 
and cephalosporins to the standard treatment with 
doxycycline. Duration of treatment is determined by 
clinical and CSF response (normal CSF protein, cell 
count < 100/mm3) and therefore should be continued for 
three months to one year, usually 6 months [3,4,6,9,14]. 

Antimicrobial treatment shortens the natural history 
of the disease, decreases the incidence of 
complications, and avoids relapses. There is strong 
evidence that tetracyclines are the drugs of choice for 
Brucella infection. They cause rapid resolution of 
symptoms, with defervescence occurring around the 
first 2–7 days depending on clinical presentation 
[5,8,9,15]. 

In conclusion, patients with a prolonged febrile 
illness and neurological manifestations call for careful 
evaluation of both clinical and epidemiological 
antecedents. Neurobrucellosis must be considered in 

Mexico, once other pathogens, causing nonspecific 
febrile symptoms, have been ruled out. 
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