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Introduction

Brucellosis is a bacterial zoonotic disease of humans and animals
worldwide caused by Gram negative bacteria belonging to the
genus Brucella which is small, nonencapsulated, nonmotile,
facultatively intracellular coccobacilli. Brucellosis is endemic in
the Middle East, Mediterranean countries, Asia, Africa and Central
and South America ™. In the Middle East, the highest incidence of
human brucellosis has been reported in Saudi Arabia, whilst
Bahrain has reported no brucellosis cases 1231 In Oman, human
brucellosis is an important zoonotic disease which is now not only
restricted to the southern Dhofar governorates due to the presence
of infected camels, cattle, goats and sheep, as sporadic cases have
occurred in all other Governorates “°/. A recent study by Alrawahi
et al 1 recorded the highest prevalence in camels in Dhofar at
3.7%. The first case of human brucellosis was reported in 1979 !
and serological evidence of exposure was found to be 1% in
healthy Dhofar individuals in a study of predominantly children [,

WWW.ijirms.in

Brucella infection occurs through the ingestion of
contaminated raw milk and other dairy products or by direct
contact with contaminated tissue, blood, urine, vaginal discharges,
aborted fetuses and placentas of infected animals or inhalation of
aerosols 1. A retrospective epidemiological study over a three-year
period from the Dhofar governorate revealed that 63% of cases
were due to consumption of raw milk and 83% of patients had
contact with live animals .

Brucellosis is a multi-system disease commonly affecting
the musculoskeletal system with lesser involvement of the Central
Nervous System (CNS). The reported prevalence of
neurobrucellosis ranges from 1.7 to 10% of brucellosis cases
worldwide ™®*J.  Furthermore, clinical manifestations of
neurobrucellosis which is potentially a life-threatening disease, are
variable ranging from asymptomatic to complicated CNS infection.
CNS involvement is usually through the hematogenous route.
However, few case reports have shown ascending infection through

123



International Journal of Innovative Research in Medical Science (IJIRMS)

ventricular-peritoneal shunt and vice versa where gastrointestinal
manifestation arises >*°],

Case report

A 12-year-old child presented with right cerebellar pilocytic
astrocytoma in November 2018. She had had a programmable left
ventricular - peritoneal (VP) shunt inserted and resection of her
pilocytic astrocytoma in November 2018. On March 2019, the
child had progressive painful abdominal distention, constipation,
significant weight loss for a month and intermittent fever for 2
months. She had no acute neurological manifestation. She denied
having chest pain, urinary complaints or back pain. Her dietary
history included both pasteurized and unpasteurized animal
products such as cheese and milk. She had traveled to Salalah
(south of Oman) during the summer of 2018, where she drank
unpasteurized milk from camels.

The patient was admitted to the gynecology ward in the
Royal Hospital in Muscat on March 2019. During admission she
had fever spikes of 38.5°C. An abdominal examination revealed
distended abdomen and generalized tenderness. Laboratory
investigation showed a leukocytosis (WBC 15.2x10%L) which was
predominantly neutrophils and a high C-reactive protein of 397
mg/L as shown in Table 1. Figures (1) and (2) show the Computed
Tomography (CT) of the chest and abdomen which with 9.6 x 14.8
x 20.2 cm unilocular abdominopelvic cyst with wall enhancement,
a moderate right and mild left hydronephrosis and moderate right
hydroureter secondary to ureteric obstruction by the cyst.
Treatment was initiated with Intravenous (V) vancomycin (500
mg twice daily) and IV ceftriaxone (500 mg once daily) for
suspected infected collection and a decision for US guided
drainage was made.

The pediatric infectious disease team was alerted when an
incubated pediatric blood culture bottle (Bact/Alert 3D Microbial
Identification System) revealed a Gram-negative coccobacillus
which was identified as Brucella species after 5 days. Brucella
serology showed a strong positive B. abortus + B.melitensis titer >
1280 which was compatible with the diagnosis of brucellosis.
Brucella was detected in the cyst fluid by real time-polymerase
chain reaction (RT-PCR) whereas PCR and culture for
Mycobactertium tuberculosis were negative. As shown in Table 1,
considering the imaging,diagnostic possibility of ovarian mucinous
cyst as a less likely differential diagnosis, ovarian tumor markers
were assessed including AFP, CA-125, CA 19-9 and CEA and
were also negative. Histopathology analysis of the cyst fluid
revealed predominantly polymorphonuclear cells along with
scattered foamy macrophages.

Table 1: Summarized laboratory investigation

Brucellosis treatment was started with IV gentamycin (160
mg once daily for 2 weeks), oral doxycycline (100 mg once daily)
and rifampicin (600 mg once daily). After 2 weeks, the
neurosurgery team was alerted and lumber puncture (LP) was
performed. Figures (3,4) shows the brain CT and MRI with
evidence of obstructive hydrocephalus . A VP shunt revision was
advised. Clinically, there were no neurological deficits, apart from
the right eye nystagmus. A head CT scan confirmed functioning
VP shunt without hydrocephalus as shown in figure (3). However,
removal of the VP shunt was done and intra-operational findings
suggested an infection at VP shunt site so an external ventricular
drain (EVD) was inserted following shunt removal .The CSF fluid
analysis listed in Table 1 revealed a positive Brucella serology. A
follow up CT head scans showed no ventricular dilation and the
EVD was then removed, figure (5).

As her visit to the Brucella endemic area preceded her
presentation with cerebellar pilocytic astrocytoma there was
concern that the mass could have been part of neurobrucella so
review of the tumor tissue was requested. The review of her tumor
tissue removed on November 2018 confirmed that histopathology
of the right cerebellum of the brain was of pilocytic astrocytoma,
WHO grade | with infiltration of the adjacent cerebellar
parenchyma. There were no macrophages or inflammatory cells of
brucella detected suggesting that this tumor was not related to her
later diagnosis with Brucella.

Neurobrucellosis treatment was initiated at least 3 weeks
prior VP shunt removal and included a one week of IV ceftriaxone
(1g twice daily) and IV ciprofloxacin (400 mg twice daily). EVD
was inserted for a while and then clamping challenge was done and
was tolerated well by patient. Hence, there was no need for CSF
diversion device. This antibiotic treatment may be contributed to
patient negative CSF brucella PCR results. The patient was then
discharged with the following treatment; oral doxycycline (100 mg
once daily), rifampicin (600 mg once daily) and oral cotrimoxazole
(140 mg twice daily) for a duration of 6 months. She had regular
follow up visits where she was seen in outpatient clinics. Figure (6)
shows the pelvis MRI image done as follow up after treatment. The
patient was asymptomatic and a persistent decrease in Brucella
antibodies titer over the 18-month period as well as negative
Brucella cultures were noted. On a follow-up examination, the
patient was in good clinical condition and she was finally
discharged from the clinic. The child did not have relapse after
discontinuing therapy for more than 2 years.

The epidemiological investigation by public health team in
the patient residency area revealed two adult Brucella cases during
same year which could have been from the farm’s cattle. This
however was not confirmed in Veterinarian investigation.

1 week prior | 1% day of 5"day of 1-week post 1-month post VP | 6 weeks to 6
Period Test admission admission admission treatment initiation shunt removal months post VP
shunt removal

WBC (4.5 - 14.5 10%L) 15.2 9 9.8 7 6
CRP (0-5 mg/L) 397 328 95
ESR (0-20mm/hr) 71
Serology (B.abortus +B.mlitensis) titer >1280 1.320 1.180
Blood culture | | Brucella species Brucella species | Negative Negative
Cyst fluids :

Morphology Turbid

Polymorph cells Scanty

Culture Negative

RT-PCR Detected
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Tumor markers :
AFP(0-7)mg/ml 0.5
CA-125(0-35)u/ml 110
CA 19-9(<37)iu/L 7
CEA (0-3)ug/L 0.8

CSF:
Morphology Clear
Protein (15-45 mg/dL) 26.58
Glucose (3.33 4.44 mmol/L) 2.9
WBC 8 *10%/L
RBC 600 *10%L
Culture No growth
Serology( Brucella) Positive
RT-PCR ( Brucella) Negative

Figure (1) and (2): Coronal (A) and sagittal (B) images of CT chest and abdomen with 1V contrast demonstrating 9.6 x 14.8 x 20.2 cm
unilocular abdominopelvic cyst (=) with wall enhancement. Coronal image (C) demonstrates moderate right and mild left
hydronephrosis (=) and moderate right hydroureter (*) secondary to ureteric obstruction by the cyst.

Figure 3: CT scan of the brain with 1V contrast (A & B) demonstrates heterogenous right cerebellar mass (=) with cystic and enhancing
solid component compressing the fourth ventricle with supratentorial obstructive hydrocephalus (curved arrows). CT scan of the brain
without contrast (C & D) post insertion of VP shunt demonstrates decrease in the size of the ventricles.

WWW.ijirms.in 125



International Journal of Innovative Research in Medical Science (IJIRMS)

Figure 4: Brain MRI showing the right cerebellar hemispheric mass with cystic and enhancing solid component with surrounding
edema compression of the fourth ventricle causing supratentorial hydrocephalus.

Figure 6: Follow up Pelvis MRI coronal and sagittal T2WI demonstrates complete resolution of the previously seen cyst.

Discussion

In 2002, the incidence of brucellosis in Oman was reported to be
6.8 per 10 000 people ™. Neurobrucellosis occurs in about 7% of
adult cases but is rare at <2% of cases in children ™*! with mortality
rates of between 0-27% previously reported “>*"), It is known that
the clinical spectrum of neurobrucellosis is very heterogeneous and
has been described as either central or peripheral forms [, The
central form is commonly acute and results mainly in
meningoencephalitis, while the peripheral form may be either acute
or chronic in presentation ™. Variable clinical manifestations
include meningitis, encephalitis, polyradiculoneuritis, sensorial and
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motor abnormalities, cranial nerve involvement, epilepsy, brain
abscess, subarachnoid hemorrhage as well as coma *°!. However,
VP shunt infection with Brucella is extremely rare %!, Our patient
presented with fever, constipation and abdominal pain which is
consistent with previously reported observations %7,
Nevertheless, in high endemic regions, Brucella should be
considered as the causal pathogen. Abdominal cyst formation as
seen in our patient occurs very rarely. As the cyst fluid showed the
presence of Brucella by PCR, it may be possible that this fluid had
the growth of Brucella organisms prior antibiotic treatment which
resulted in masking the brucella growth from the cyst fluid <.
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This case study highlights the importance of testing for Brucella
infection in endemic areas as our patient presented with Brucella
infection of VP shunt manifesting with fever, abdominal pain and
constipation but no associated neurological symptoms. In contrast,
Gul et al in 2009 °! reporting on a pooled analysis of 187 cases of
neurobrucellosis in Turkey found that most presented with
neurological symptoms. The diagnosis of neurobrucellosis was
confirmed in our patient by the detection of Brucella in blood
cultures as well as CSF findings of increased white cells, high
protein levels, low glucose and positive Brucella serology. The
importance of CSF analysis was highlighted in our case as the
management of neurobrucellosis requires appropriate treatment to
be started early as well as using antibiotic drug treatments to cross
the blood-brain barrier in order to bind their receptors [l
Although a recent case report states that the evaluation of CSF is
not mandatory for the diagnosis of neurobrucellosis, the authors
suggest that CSF analysis can result in a quicker implementation of
appropriate treatment as it is known that delay in proper treatment
can result in clinical sequelae including death 2.

Our patient had her infected shunt removed, with
establishment of EVD and treatment with antibiotics. The patient
responded well to IV ceftriaxone and IV ciprofloxacin followed by
6 months duration of oral doxycycline, oral rifampicin and oral
cotrimoxazole on discharge. Proper treatment management as well
as prolonged treatment is recommended for treatment of
neurobrucellosis for patients to make a complete recovery.
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