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Diagnosis and management of spinal tuberculosis combined
with brucellosis: A case report and literature review
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Abstract. Tuberculosis combined with brucellosis is a very
rare condition. Overlapping clinical presentation and labora-
tory parameters of tuberculosis and brucellosis may lead to
misdiagnosis or delayed diagnosis of the condition. The current
study presents the case of a 45-year-old male with symptoms
of lower back pain, non-tender swelling in the right flank,
intermittent hyperpyrexia, sweating, body aches and numb-
ness and weakness of right lower limb. A lumbar computed
tomograph (CT) scan and magnetic resonance imaging indi-
cated vertebral destruction and the formation of sequestra
and thecal sac compression. Tuberculosis was suspected, but
subsequent culture of blood and pus revealed the co-infection
of Mycobacterium tuberculosis and Brucella melitensis. The
patient was treated with antibiotics, CT-guided percutaneous
drainage of the abscess and posterior approach decompres-
sion, debridement, instrumentation and fusion. Co-existence
of spinal tuberculosis and brucellosis is rare and clinicians
should strengthen the awareness of such conditions in similar
patients. CT-guided percutaneous drainage is effective in the
diagnosis and management of spinal tuberculosis with abscess.

Introduction

Tuberculosis (TB) is caused by infection of
Mycobacterium tuberculosis (M. tuberculosis), which remains
the leading cause of mortality from infectious disease
worldwide (1). According to a World Health Organization
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study in 2012, TB remains a global emergency, particu-
larly in less developed countries (2). Tuberculosis typically
affects the pulmonary system but may also affect any other
organ system within the body; this type of TB is referred to
as extra-pulmonary TB (3). Extra-pulmonary involvement
accounts for approximately 14% of TB patients and skeletal
system involvement occurs in 1-3% of patients (4,5). Spinal
tuberculosis is the most frequent bone localization, accounting
for 40-50% of all skeletal tuberculosis cases, followed by
major weight bearing joints of the lower extremity, including
the hip and knee (6-8). Extra-pulmonary TB often occurs in
patients with reduced immune function. It is well known that
the human immunodeficiency virus (HIV) is the etiological
agent responsible for acquired immune deficiency syndrome. It
severely weakens the immune system and increases the suscep-
tibility of individuals to opportunistic infections, including
TB (9). TB may cause macrophage dysfunction, anemia and
hypoproteinemia, thus making patients highly vulnerable
to other infections. Brucellosis (BS) is a zoonotic bacterial
disease, caused by the gram-negative bacteria Brucella (10).
The involvement of the musculoskeletal is associated with
10-85% of complications associated with brucellosis (11).
Similarly to TB, spinal involvement is one of the most
commonly encountered forms of human brucellosis (12).
BS may be misdiagnosed as TB as its clinical features and
basic laboratory parameters are comparable. It is especially
difficult to make definitive diagnoses in cases of co-infection
with TB and BS. The present study reports a case of spinal
TB in association with BS. To the best of our knowledge, this
co-infection has not been described in previous literature.

Case report

History and physical examination. A 45-year-old male was
admitted as an outpatient to the Department of Orthopedics,
Yantaishan Hospital (Yantai, China) with a history of lower
back pain and non-tender swelling in the right flank for
3 months, intermittent hyperpyrexia, sweating and body aches
for 3 weeks and numbness and weakness of right lower limb
for 2 days. The patient had been in excellent health prior to
this presentation with no other remarkable medical or surgical
history. There was no medical history of personal or family
tuberculosis. The patient also had no history of tobacco use,
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intravenous drug use or other factors for HIV infection. The
patient had traveled to Inner Mongolia 1-month prior and had
experience weight loss of 6 kilograms during the previous
3 months.

On the day of admission to our hospital, the patient's
temperature rose to 38.8°C from 37.5°C at home, with sweating
and arthralgia, but other vital signs were normal. Physical
examination revealed a 7x16 cm non-tender, fluctuant right
flank swelling but no visible cutaneous changes. Lumbar
flexion movement was limited, hepatosplenomegaly wasn't
palpated, and inguinal and axillary lymph nodes were unde-
tectable. Myodynamia of right lower limb weakened from
Grade 5 to 3 according to the Frankel grade (13). Pick-up
test and right Lasegue sign was positive. Babinski sign was
negative on both sides. Nerve damage was Frankel Grade D.
Systemic examination was normal.

Laboratory examinations and imaging findings. On admis-
sion a specimen of blood was collected and sent for culture.
Laboratory examinations demonstrated a white blood cell
count of 8,900 cells/mm?* (normal, 3,500-8,500 cells/mm?®)
with 65% neutrophils. Inflammatory markers were elevated
significantly, with an erythrocyte sedimentation rate (ESR) of
102 mm/h (normal, 0.0-20 mm/h), C-Reactive Protein (CRP)
level of 46 mg/dl (normal, 0.0-10 mg/dl) and procalcitonin of
0.43 ng/ml (normal, 0-0.05 ng/ml). TB-Interferon Gamma
Release assay was positive. A Tuberculin Purified Protein
Derivative (PPD) skin test was positive, with a 15 mm diam-
eter (normal, 0.0-5 mm) (14). Hepatic and renal functions were
normal. The anti-HIV antibody test was negative. Abdominal
ultrasonography didn't indicate any marked changes, with the
exception of retroperitoneal multiple liquid dark areas. Chest
and hip X-rays were normal, but a lateral radiograph of the
lumbar spinal indicated a narrowed disc space and spondy-
litis at the L4-5 level (Fig. 1A). Computed tomograph (CT)
scan indicated vertebral destruction, formation of sequestra
and bilateral psoas abscesses and right iliac fossa abscess
(Fig. 1B-D). Contrast indicated that the abscesses were clearly
peripherally enhanced (Fig. 1E). The magnetic resonance
imaging (MRI) of the T2-weighted fat suppression axial
demonstrated that the abscess had spread into the spinal canal
causing thecal sac compression (Fig. 1F).

Diagnosis and management. According to the aforementioned
results, the preliminary diagnosis was lumbar TB combined
with psoas abscess. Quadruple anti-tuberculosis drug therapy
was initiated empirically [isoniazid 300 mg, pyrazinamide
25 mg/kg (both Shanghai Shangyin Xinyi Pharmaceutical
Co., Ltd., Shanghai, China) rifampin 600 mg and ethambutol
20 mg/kg (both Hutchison Whampoa Guangzhou Baiyunshan
Chinese Medicine Co. Ltd., Guangzhou, China) daily]. Due
to the intermittent hyperpyrexia and sweating, pyogenic spon-
dylitis was also considered as differential diagnosis, although
the patient's white blood cell and neutrophil level was normal.
Taken into consideration the patient's travel history to Inner
Mongolia, which is one of the major pastoral areas of China (15),
prior to a fever, a number of laboratory tests were completed
to determine a positive diagnosis of brucellosis. Rose-Bengal
Plate Test (RBPT) was positive (16) and as a result, a standard
serum agglutination test (SAT) was performed as previously
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described (17), using the SAT antigen (cat. no. SY0070; Kemin
Bio-Technology Ltd., Shanghai, China) which revealed a
titer of antibodies to Brucella of 1/80. Following laboratory
confirmation of BS, antibiotic treatment was initiated with
doxycycline 100 mg twice daily. The blood samples obtained
on admission yielded B. melitensis, and a diagnosis of BS was
confirmed. During this period the patient's fever and sweating
gradually disappeared and lower back pain improved. In order
to determine further treatment, a CT-guided percutaneous
drainage of the abscess was performed and four drainage cath-
eters were inserted. The pus was sent for culture. The abscesses
were aspirated and irrigated with saline solution (5-10 ml) and
isoniazid (200 mg) twice a day. The culture of the pus was
positive for M. tuberculosis. Therefore, the definitive diagnosis
was spinal TB combined with BS. Drainage catheters were
removed when abscesses were minimal (<30 ml), as indi-
cated by a follow-up CT. Single posterior approach surgery,
including decompression, debridement, posterior instrumenta-
tion and fusion, was subsequently performed under general
anesthesia. Inititaly, a CT-guided percutaneous drainage of
the abscess was performed and when the abscess was minimal
(<30 ml) the drainage catheters were removed. The posterior
approach surgery was subsequently performed to remove the
abscess located in the intervertebral space and intraspinal
canal. During surgery, internal fixation (M8; Medtronic,
Minneapolis, MN, USA) was used following decompression
and debridement to maintain the stability of the spine. Any
residual abscess was treated by postoperative anti-tuberculosis
drug therapy. On patient admission anti-tuberculosis drug
therapy was initiated for 7 days and the CT-guided percuta-
neous drainage was performed for 10 days. When the catheters
were removed the patient continued quadruple antituberculosis
and doxycycline treatment for a further 7 days, then the opera-
tion was performed. There was a total of 24 days from hospital
admission to surgery. Histopathological examination of the
lumbar lesion post surgery revealed granulomatous inflam-
mation and caseous necrosis (Fig. 2), which is consistent
with the diagnosis of spinal TB. Tissue sections were fixed
in 4% paraformaldehyde at 4°C for 4 h, placed in processing
cassettes, dehydrated through a serial alcohol gradient and
embedded in paraffin wax blocks. Prior to immunostaining,
5-um-thick tissue sections were dewaxed in xylene, rehydrated
through decreasing concentrations of ethanol and washed in
PBS. The sections were stained with hematoxylin and eosin at
20°C (hematoxylin for 10 min and eosin for 30 sec). Following
staining the sections were dehydrated through increasing
concentrations of ethanol and xylene. A light microscope
was used to examine the tissue sections at magnification,
x200. The patient was at rest for 2 weeks and then began to
complete daily activities with a lumbar brace. The patient no
longer experienced fever, sweating or arthralgia. Numbness
and weakness of the right lower limb disappeared and myody-
namia recovered to Grade 5. Treatment with oral doxycycline
was completed and the patient was discharged to continued
quadruple antituberculosis treatment for 6 months (isoniazid
300 mg, rifampin 600 mg, ethambutol 20 mg/kg and pyrazin-
amide 25 mg/kg) and double antituberculosis treatment for a
further 6 months (isoniazid 300 mg and rifampin 600 mg). A
follow-up radiograph after 3 months indicated that the internal
fixation was in a good position and preliminary vertebral
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Figure 1. (A) Lateral radiograph of the lumbar spine revealed a narrowed
disc space and spondylitis at the L4-5 level (black arrow). (B-D) Computed
tomograph scans demonstrated vertebral destruction, formation of sequestra
(white thin arrow), bilateral psoas and right iliac fossa abscesses (white
thick arrow). (E) Contrast indicated that the abscesses were clearly periph-
erally enhanced (white arrow). (F) The magnetic resonance imaging of the
T2-weighted fat suppression axial revealed that the abscess had spread into
the spinal canal causing thecal sac compression (white arrow).

Figure 2. Histopathological slide indicating granulomatous inflammation
and caseous necrosis (white arrow). Hematoxylin and eosin staining; magni-
fication x200.

fusion at L4/5 level, indicating the formation of new bone at
the L4/5 disk space.

Discussion

TB and BS are infectious diseases endemic in certain areas of
the world, generally in developing countries (2,7,18) and are
relatively common causes of vertebral osteomyelitis (19). Due
to similarities in clinical presentation and basic laboratory
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parameters, a proportion of patients may be misdiagnosed with
either TB or BS (18). Despite extensive efforts to control TB,
it remains an urgent global health problem, particularly due
to the spread of HIV and emergence of multi-drug resistant
TB. Human BS is considered to be the most common zoonosis
globally, with an annual occurrence of >500,000 cases (20).
Humans are infected primarily through contact with infected
animals or by consuming unpasteurized and unboiled milk
or fresh cheese (10,21). BS is listed as a Class II reportable
infectious disease by the Centers for Disease Control and
Prevention (CDC) of China (Beijing, China). A study by
Zhong et al (22) indicated that a total of 155,979 cases were
reported in China between 2005 and 2010. BS epidemics are
primarily located in the northern provinces of China and inner
Mongolia accounted for 50% of all the reported cases. Fever,
night sweating, weight loss, fatigue and elevated ESR and
CRP are common clinical features in both infections (22). It
is difficult to distinguish TB and BS based on these nonspe-
cific symptoms and laboratory findings; thus, misdiagnosis
of BS as TB often occurs in brucellosis low-incidence areas.
BS patients may also recover following the use of standard
anti-tuberculosis drugs therapy, as antibiotic combination is
typical in TB and BS drugs (19,23), and rifampin and strepto-
mycin have notable curative effects in BS and TB. However,
etiological treatment based on definitive diagnosis should still
be the basic principal. There are a number of subtle differ-
ences between the two diseases. Compared with the low-grade
fever in TB, intermittent hyperpyrexia is more often observed
in BS. Sweating is also more common in BS and the sweat is
viscous (18). High values of ESR and CRP often indicate TB
and are relative indicators, more useful in evaluating response
to treatment (24). Kurtaran et al (19) compared the clinical
features of 87 cases with spondylitis of TB and BS, concluding
that vertebral destruction and compression, kyphosis,
para-spinal abscesses and cord compression were more frequent
in spinal TB. This is in agreement with results from previous
reports (23,25). Hepatosplenomegaly and lymphadenopathy
were more common in BS due to bacteriological replication
within the reticuloendothelial system (19). At present, culture
of the organism from blood and/or pus remains the gold stan-
dard in BS and TB diagnosis and treatment; however, this may
take 2-4 weeks and often reveals a false negative result (10,26).
RBPT and serum agglutination assessments are available and
helpful for preliminary identification. Enhanced awareness
for BS is critical to avoid misdiagnosis and delayed diag-
nosis for clinicians. The co-infection of M. tuberculosis and
B. melitensis is rare and the exact mechanism of this co-infec-
tion remains unclear. Macrophage dysfunction in TB patients
may be associated with this mechanism, as it may promote
opportunistic local infections including aspergillosis and other
bacterial abscesses. Human protection against B. melitensis
depends on cell-mediated immunity. However, B. melitensis
is able to survive and replicate in macrophages and dendritic
cells, evading and destroying innate immunity (27). In theory,
it is easier for patients with TB to catch BS, compared with
healthy individuals as TB may cause macrophage dysfunction,
anemia and hypoproteinemia, which makes individuals more
vulnerable to infection.

The standard treatment for BS is doxycycline 100 mg
orally twice daily and rifampcine 450 mg/day orally for
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6 weeks (28,29). However other studies indicate that the
preferred duration of therapy for BS should be =3 months due
to high relapse rates (19). There remains no consensus for the
duration of anti-tuberculosis drug therapy: Some clinicians
support the use of short-term triple drugs for 9 months, while
others advocate four-drug therapy for 12 months (7,30). It
has been suggested that the duration of therapy should vary
according to clinical response and laboratory examinations.
Regarding the case presented in the current study, 6 weeks of
doxycycline combined with quadruple anti-tuberculosis drug
therapy for 12 months was prescribed. Due to the huge abscesses
and neurological deficits, a CT-guided percutaneous drainage
of the abscess and posterior instrumentation was performed
in sequence. This is very different from treatments performed
previously (30-33). The CT-guided percutaneous drainage
not only removed the abscess and improved the patient's
general condition with local chemotherapy (isoniazid), but
also avoided the use of anterior or anterolateral approach open
surgery, which may lead to postoperative complications. In
addition, drainage of pus sent to culture and other laboratory
examinations was helpful to reach a definitive diagnosis.

In conclusion, spinal tuberculosis combined with BS is a very
rare condition. Overlapping clinical presentation and laboratory
parameters of TB and BS may lead to misdiagnosis or delayed
diagnosis, specifically in cases of co-infection with TB and BS.
Clinicians should strengthen their awareness of this condition
for similar patients. Furthermore, the CT-guided percutaneous
drainage is effective in the diagnosis and management of
spinal TB with abscess. However, it should be noted that as it is
possible to relapse with TB and BS it is necessary for the patient
to receive regular laboratory and radiological examinations.
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