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Case report
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Introduction

Brucellosis is the most widespread zoon-
osis in the world. The disease is endemic 
in countries bordering the Mediterra-
nean [1–3]. It is a multisystem disease 
that may present with a broad spectrum 
of clinical manifestations and compli-
cations. Neurologic manifestations of 
brucellosis are rare, occurring in 3%–5% 
of patients with systemic brucellosis 
[4]. Nervous system manifestations are 
very heterogeneous, and include clinical 
syndromes like meningitis, encephalitis, 
myelitis, radiculitis and the involvement 
of cranial or peripheral nerves [2,5]. 

In this report we describe a case 
which presented with unexplained 
chronic cough, refusal to eat and consti-
pation. The observation of “dry cough 
with a bark-like vocalizations” and psy-
chiatric consultation established the 
diagnosis of tic disorder. After the diag-
nosis and treatment of neurobrucellosis 
as an underlying condition, vocal tic of 
the patient completely resolved. 

Case report

A 11-year-old boy presented with a 
3-month history of cough, nervousness, 
generalized arthralgia and headache. He 
had lost his appetite and been refusing 
any food intake for 1 month. He had 
been suffering from constipation and he 
had defecated only 1 time since the pre-
vious month. He had lost an estimated 
4 kg weight. 

On admission, physical examina-
tion of the patient was completely nor-
mal, including neurological signs. Dry 
cough with bark-like vocalizations was 
observed during hospitalization. These 
vocalizations were unrelenting and were 
precipitated by the presence of people 
in his room. It was also observed that the 
patient could not eat anything, for this 
reason a feeding tube was employed. 

Initial laboratory studies showed a 
white blood cell count of 3600/mm3 
with 44% neutrophils, 46% lympho-
cytes; haemoglobin 15.2 g/dL; haema-
tocrit 43.6% and platelets 261 000/
mm3. The erythrocyte sedimentation 
rate was 4 mm/h and C-reactive protein 
1.89 mg/L (normal < 2.9 mg/L). Bio-
chemical investigations were normal 
except for a high total protein level of 
(8.5 g/dL (normal range 6–8 g/dL), 
albumin 4.6 g/dL normal range 3.1–4.8 
g/dL). 

Investigations were performed to 
explore the chronic cough, anorexia, 
vomiting and constipation. Chest X-
ray was normal. Tuberculin skin test 
was negative. Mycoplasma pneumoniae 
IgM and IgG were negative by enzyme 
immunoassay. Vocal cord laryngos-
copy was performed under general 
anaesthesia and revealed no oedema, 
swelling or inflammation of the vocal 
cords. Airway anatomy and vocal cord 
motion was normal. Ultrasonographic 
examination of the abdomen showed 
a mesenteric lymphadenopathy with  
nonpathological dimension. The 
child was given a barium swallow 

examination for refusal to eat and vom-
iting. The findings were suggestive of 
partial web in the duodenum. For this 
reason gastrointestinal endoscopy was 
performed. There were no stricture, 
oesophagitis, gastro-oesophageal reflux 
and gastric ulcer. Colonoscopy was per-
formed to rule out organic reasons of 
constipation. There were no stenoses, 
ulcerations, intestinal obstruction, ma-
lignancies, inflammatory bowel disease, 
or diverticular disease. 

After these extensive investigations, 
a psychiatric consultation was done. 
Psychiatric evaluation revealed good 
general appearance and motor activity, 
stable affect and complete orientation. 
The patient was communicative but his 
speech had been frequently interrupted 
by a vocal tic. Thought content of the 
patient was generally about his cough. 
He was evaluated as having vocal tic 
disorder. Treatment with risperidone 
and fluoxetine was initiated. 

The presence of psychiatric findings 
which were unresponsive to 2-week an-
ti-depressive treatment, the high serum 
protein level, and leukopenia suggested 
that the patient might have an organic 
disease with neuropsychiatric symp-
toms. The history of the patient was 
re-evaluated and revealed the consump-
tion of unpasteurized cheese. Rose ben-
gal test, brucella tube agglutination and 
brucella Coombs’ test were all negative. 
Enzyme immunoassay was positive for 
Brucella IgM and IgG. The child was di-
agnosed as having brucellosis and it was 
thought that the psychiatric findings 
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involvement, epilepsy, brain abscess, 
subarachnoid haemorrhage [4,6,14]. In 
our patient, who had completely nor-
mal neurological examination findings, 
meningoencephalitis, subarachnoid 
haemorrhage and brain parenchymal 
lesion were excluded by CSF and MRI 
investigations. Although headache, 
mental inattention, and depression are 
common complaints in patients with 
neurobrucellosis, presentation with 
isolated psychiatric symptoms is rare 
[15–17]. Our patient had psychiat-
ric symptoms include refusal eating, 
chronic irritating cough with barking 
and nervousness. These findings were 
attributed to vocal tic, which caused so-
cial difficulties for the patient, especially 
in school, along with nervousness and 
depressive signs. 

We think that the patient’s tic 
severely affected his social and daily 
functioning; for this reason medical 
treatment was commenced. Transient 
tics usually begin between 3 and 10 
years of age and wax and wane over a 
period of 4 weeks to 1 year. The Diag-
nostic and Statistical Manual of Mental 
Disorders (DSM-IV-TR) criteria state 
that they must persist for less than 6 
months [18]. Although the patient’s 
age and the duration of the tic were 
consistent with transient tic, in the end, 
the diagnosis of brucellosis discarded a 
diagnosis of transient tic. The etiology of 
tics in general remains unclear. 

The reported psychiatric mani-
festations in neurobrucellosis in adult 
patients are depression, amnesia, psy-
chosis, nervousness, irritability, agita-
tion, nightmares, impaired cognitive 
function, loss of perception, amnesia, 
personality disorder, various degrees of 
behavioural abnormalities and euphoria 
[2,6,15–17,19]. In a study of 27 adult 
patients with brucellosis (14 with mani-
fest neurological manifestation and 13 
without apparent neurological mani-
festation), it was demonstrated that the 
patients with brucellosis (neurobrucel-
losis and patients without neurological 
manifestations) had highly significant 

impairment in some cognitive func-
tion measures and had higher scores 
on depressive symptoms compared 
with controls [15]. In another study, 
changes in mental and emotional status 
of the neurobrucellosis patients were 
investigated in adults. All of the neuro-
brucellosis cases were diagnosed with 
mild depression [16]. Depression was 
not detected in the brucellosis patients 
without neurological involvement. The 
mean Hamilton Depression Rating 
Scale test score among neurobrucello-
sis patients improved significantly with 
anti-brucella treatment without anti-
depressive and antipsychotic treatment 
while in the brucellosis patients without 
neurological involvement no significant 
improvements were observed with anti-
brucella treatment [16]. A prospective 
analysis of 73 patients with brucellosis 
identified 13 (17.8%) neurobrucellosis 
cases, 10 with chronic and 3 with acute 
meningitis. Two patients with chronic 
meningitis presented only psychiatric 
disorders and headache [19]. 

Diagnosis of brucellosis is based 
upon serological tests and cultures. 
Blood culture is the gold standard in the 
diagnosis of brucellosis. Blood cultures 
are positive in 15%–90% of patients 
with brucellosis. In the absence of posi-
tive culture, the diagnosis can be made 
using serological testing with a variety 
of agglutination tests such as the rose 
bengal test, serum agglutination test, 
etc. The sensitivity of the serological 
tests ranges from 65% to 95%, but their 
specificity is low because of the high 
prevalence of antibodies in the healthy 
population. The lack of seropositiv-
ity in patients with brucellosis may 
be attributed to the performance of 
tests early in the course of infection, de-
creased serum agglutination test titre in 
subacute or chronic cases, or the pres-
ence of blocking antibodies [1,20,21]. 
Enzyme-linked immunosorbent as-
say (EIA) is more sensitive than other 
serological tests, especially when the 
detection of specific IgM antibodies is 
complemented with the detection of 

of the patient might be attributed to 
brucellosis. 

To investigate the neurobrucellosis 
lumbar puncture was performed. The 
cerebrospinal fluid (CSF) did not con-
tain white blood cells, protein level was 
23 mg/L (normal range 15–45 mg/dL) 
and glucose level was 66 mg/L (nor-
mal 40–70 mg/dL). Bacterial cultures 
of the CSF were negative. Magnetic 
resonance imaging of the brain revealed 
normal findings. Brainstem auditory 
evoked potential (BAEP) investigation 
of the patient was normal. For visual 
evoked potential (VEP), P100 latency 
was prolonged bilaterally. 

Treatment with antibrucella drugs 
(oral rifampicin 20 mg/kg per day, 
doxycycline 200 mg/day and intrave-
nous gentamicin 7.5 mg/kg per day) 
was administered at the 14th day of 
hospitalization. The patient’s condition 
gradually improved and the psychiatric 
symptoms resolved completely after 13 
days of the antibrucella treatment so ris-
peridone and fluoxetine were stopped. 

The patient was discharged from 
hospital 4 weeks later and antibrucella 
therapy was completed to 6 months. He 
was symptom free and had gained 1 kg 
at the 6-month follow-up. 

Discussion

Brucellosis is a multisystem disease 
that may present with various clinical 
manifestations and complications. 
Neurobrucellosis is one of the com-
plications and is rare in children, be-
ing reported in only 0% to 3.8% of 
children with brucellosis [1,6–12]. 
Paediatric neurobrucellosis studies are, 
however, scarce in the English scientific 
literature [12,13]. Meningoencepha-
litis is the most common neurologic 
manifestation. Other reported clinical 
presentations of neurobrucellosis are 
meningovascular involvement, par-
enchymatous dysfunction, peripheral 
neuropathy/radiculopathy, sensorial 
and motor abnormalities, cranial nerve 
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specific IgG antibodies [20,22]. The 
specificity of EIA, however, seems to 
be lower than that of the agglutination 
tests. Serological testing with agglutina-
tion tests and EIA has been applied in 
the diagnosis of central nervous system 
brucellosis with varying success, and 
further research is aimed to improve 
the diagnosis of this condition [20]. In 
our patient, the lack of objective clini-
cal findings and paucity of laboratory 
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abnormalities initially suggested the 
diagnosis of depression, and treatment 
with anti-psychotic drugs was initiated. 
The final diagnosis of neurobrucellosis 
was by positive testing for brucella IgM, 
the history of raw milk ingestion and 
the rapid response to a specific treat-
ment protocol. 

We conclude that tic disorder 
during untreated neurobrucellosis in 
children is possible, and treatment 

of brucellosis may be associated 
with dramatic recovery of tic and co- 
morbid conditions. Presentation with 
only psychiatric manifestations is ex-
tremely rare, especially in children, 
and clinicians should keep in mind 
that neurobrucellosis should be sus-
pected in patients who experience 
unexplainable/unusual psychiatric 
problems, especially in areas endemic 
for brucellosis. 


