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mains an important economic and public health
problem in some parts of the world. The spine is the most common site of musculoskeletal involve-
ment of brucellosis.
PURPOSE: Assess the clinical, laboratory, radiological findings, and outcomes of vertebral in-
volvement in brucellosis.
STUDY DESIGN: A retrospective study.
PATIENT SAMPLE: Thirty-two patients with spinal brucellosis during a period of 21 years
(1990–2010) were included.
OUTCOME MEASURES: Clinical and radiological improvement.
METHODS: Diagnosis made on clinical presentation, laboratory findings, radiographic evidence,
and the Brucellar etiology was considered when seroagglutination tests were positive at a titer of
1/160 or higher, and/or Brucella spp were isolated in the blood or sample cultures.
RESULTS: The mean age of patients was 51615.85 years (23 males, 9 females; age range, 19–74
years). The median diagnostic delay was 3 months. Back or neck pain (100% of patients), fever
(78%), and sweats (68.6%) were the most common symptoms. Cultures of blood specimens from
five patients (15.6%) were positive for Brucella melitensis. Four patients (12.5%) had motor weak-
ness or paralysis. Magnetic resonance imaging was performed in 24 (75%) cases. Paravertebral
masses, epidural masses, and psoas abscesses were detected in 65.6%, 59.4%, and 28.1% of pa-
tients, respectively. The lumbar vertebra was the most frequently involved region with the rate of
68.7%, followed by thoracal (18.7%), cervical (6.3%), lumbosacral (6.3%), and thoracolumbar
(3.1%) segments. The duration of antimicrobial therapy of brucellosis (median, 6 months; range,
3–13 months) varied according to clinical response and the presence of epidural and paravertebral
masses. There were no deaths or severe sequelae in this study.
CONCLUSIONS: Brucellar spondylitis should be considered in patients with back pain and fever
in endemic areas. A high index of suspicion and clinical, laboratory, and radiological examinations
help to confirm the diagnosis of vertebral involvement. � 2014 Elsevier Inc. All rights reserved.
Keywords: Brucellosis; Brucellar spondylitis; Antibiotic therapy; Magnetic resonance imaging; Computed tomography
status: Not applicable.

s: MK: Nothing to disclose. IM: Nothing to disclose.

lose. DL: Nothing to disclose. BH: Nothing to dis-

o disclose. KBM: Nothing to disclose. AH: Nothing

thing to disclose.

author. Department of Infectious Diseases, Hedi

spital, Sfax 3029, Tunisia. Tel./fax: (216) 74246906.

akram.koubaa@gmail.com or mounir.benjemaa@

nt matter � 2014 Elsevier Inc. All rights reserved.

16/j.spinee.2013.09.027
Introduction

Brucellosis is an endemic zoonotic disease, especially
in the Mediterranean and Middle East regions. It is a sys-
temic disease in which a variety of tissues and organs can
be affected [1]. Although brucellosis has been an occupa-
tional disease in developed countries, it is a major health
problem in the other countries owing to consumption of
nonpasteurized milk or milk products from infected ani-
mals [2]. Osteoarticular involvement is the most common
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Context
Brucellosis remains a problem worldwide and the spine

is the most common site of musculoskeletal involve-

ment. The authors present their experience.

Contribution
In this case series report, back pain, fever, and sweats

were the most common symptoms and, in endemic

areas, should alert physicians to the possible diagnosis.
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complication, and spondylodiscitis is the most prevalent
clinical form in the elderly [3]. Spinal brucellosis is defined
as involvement of the vertebral column, interspinal spaces,
and/or paraspinal areas. Routine clinical and laboratory
assessments are not always sufficient to diagnose vertebral
involvement during the course of brucellosis. Therefore,
more expensive imaging techniques such as bone scintigra-
phy, computed tomography (CT), or magnetic resonance
imaging (MRI) are required to show vertebral involvement
[4]. In the present study, we describe the clinical and labo-
ratory findings, diagnostic evaluations, and treatment of
32 patients with spinal brucellosis.
Implications
The value of case series reports often lies in the charac-

terization of uncommon diseases and the manner in

which they might be treated. For such problems, case se-

ries reports are often the best available evidence.
—The Editors
Patients and methods

Of 145 patients with brucellosis, who had been followed
in the Department of Infectious Diseases in Sfax (South of
Tunisia) between 1990 and 2010, 32 patients (22%) were
diagnosed to have spinal brucellosis.

There were no evidence of tuberculosis disease. The
diagnosis of brucellosis was made by isolating Brucella
species from blood or other body fluid or tissue specimens
and/or by standard tube agglutination testing, revealing
a titer of antibodies to Brucella of $1/160 in addition to
compatible clinical findings. Blood samples were cultured
by an automated culture system and incubated for at least
10 days. Conventional methods were used to identify Bru-
cella species [5,6]. Spinal MRI was performed in 24 cases,
whereas 18 patients were evaluated with a CT scan. The
response to therapy was evaluated by performing radio-
graphic, clinical, and laboratory examinations before and
after therapy.
Table 1

Clinical features at presentation of 32 patients with brucellar spondylitis

Symptoms and clinical findings n (%)

Back pain 32 (100)

Fever $38.5 �C 28 (87.5)

Sweating 22 (68.8)

Weakness or fatigue 15 (46.9)

Weight loss 13 (40.6)

Arthralgia 12 (37.5)

Myalgia 6 (18.8)

Splenomegaly 4 (12.5)

Motor weakness 4 (12.5)

Hepatomegaly 2 (6.3)

Testicular pain 1 (3.1)
Results

Of the 145 patients with brucellosis, 32 (22%) were
diagnosed with spinal brucellosis. The mean age of patients
was 51615.8 years (23 males, 9 females; age range, 19–74
years). All the cases were from the south of Tunisia. The
symptoms and clinical findings are shown in Table 1. The
time from onset of symptoms to diagnosis of spondylodis-
citis was 21 to 330 days (median, 90 days). Eight patients
(25%) received antibiotics before and at the time of diagno-
sis. Twelve patients (37.5%) had an occupational exposure.
Twenty-eight patients (87.5%) lived in rural areas. The in-
gestion of nonpasteurized milk or milk products of infected
cows (31 cases, 96.9%) and contact with infected animals
(29 cases, 90.6%) are the main risk factors of human bru-
cellosis in this study.

Laboratory data

Erythrocyte sedimentation rate was measured for 31 pa-
tients, which ranged from 6 to 120 mm/h (mean, 61627
mm/h). C-reactive protein levels were measured in 21
patients (median, 60.2 mg/L; range, 5–199 mg/L). Anemia
(hemoglobin concentration!12 g/dL in males and females)
was found in eight patients (25%). Leukopenia (!4000
WBCs/mm3) was found in three patients (9.4%). No throm-
bocytopenia was found. All patients were positive for the
Rose Bengal test. Standard tube agglutination testing of ini-
tial samples (before the onset of treatment) from the 32 pa-
tients (100%) was positive for antibodies to Brucella (titer,
$1/160) (Table 2). Blood cultures were positive for five pa-
tients for whom these titers were O1/160. Disco-vertebral
needle biopsy was performed in eight (25%) of 32 cases.
Only one specimen (12.5%) showed a brucellian granu-
loma. All CT-guided needle biopsy cultures were negative.
Radiologic findings

Twenty-four patients (75%) underwent MRI at least
once. Spinal CT scans were performed in 18 (56.3%) cases.
Twenty-eight patients (87.5%) had involvement of only
a single spinal region. Two of these 28 patients had contig-
uous involvement at multiple levels (O2 vertebral bodies).



Table 2

Clinical, laboratory features, and treatment for 32 patients with brucellar spondylitis

Patient

no. Age/gender

Vertebral level

affected Serology* (titer)

Bloody

culture

Diagnosis

made by Treatment (mo)

1 58/M C4–C5 1/1,280 2/2 MRI RþDþT-S (7)

2 58/M T6–T7 1/320 0/2 CT RþD (5)

3 29/M T7–T8 1/320 0/2 CT RþD (3)

4 19/F T7–T8 1/1,280 0/2 MRI RþDþT-S (4)

5 53/M T7–T8 1/320 0/2 CT RþDþT-S (6)

6 74/M T8–T9 1/640 0/2 MRI RþD (6)

7 57/M T10–T11 1/320 0/2 MRI RþT (13)

8 64/M T12–L1 1/320 0/2 MRI RþD (4)

9 74/M L1–L2 1/640 1/2 MRI RþT (6)

10 65/M L2–L3 1/1,280 0/2 CT RþD (3)

11 60/M L2–L3 1/160 0/2 CT RþT (3)

12 63/M L2–L3 1/160 0/2 CT RþT (4)

13 28/M L2–L3 1/160 0/2 MRI RþD (5)

14 51/M L2–L3þC7–C8 1/320 0/2 CT RþT (8)

15 65/F L2–L3–L4 1/640 0/2 MRI RþDþT-S (9)

16 63/M L2–L3–L4 1/640 2/2 MRI RþDþT-S (12)

17 32/M L3–L4 1/1,280 1/2 MRI RþD (6)

18 56/F L3–L4 1/640 0/2 MRI RþD (6)

19 34/F L3–L4 1/160 0/2 MRI RþD (4)

20 54/F L3–L4 1/320 0/2 MRI RþDþT-S (7)

21 68/F L4–L5 1/1,280 0/2 MRI RþD (6)

22 56/M L4–L5 1/320 1/2 CT RþDþT-S (9)

23 59/M L4–L5 1/160 0/2 CT RþT (3)

24 34/M L4–L5 1/640 0/2 MRI RþDþT-S (11)

25 49/M L4–L5 1/640 0/2 CT RþDþO (12)

26 54/M L4–L5 1/640 0/2 MRI RþDþT-S (10)

27 46/F L4–L5 1/640 0/2 MRI RþDþO (10)

28 28/M L4–L5 1/640 0/2 MRI RþDþT-S (6)

29 64/M L4–L5 1/1,280 0/2 MRI RþDþT-S (9)

30 67/F L4–L5 1/640 0/2 MRI RþD (7)

31 30/F L5–S1 1/1,280 0/2 MRI RþD (6)

32 22/M L5–S1 1/640 0/2 CT RþDþO (10)

M, male; MRI, magnetic resonance imaging; R, rifampicin; D, doxycycline; T-S, trimethoprim-sulfamethoxazole; CT, computed tomography; F, female;

T, tetracycline; O, ofloxacin.

* Standard agglutination test.
y Number of positive blood cultures/number of blood cultures performed.
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Four patients had involvement of more than one spinal
region (Table 2). The lumbar vertebra was the most fre-
quently involved region with the rate of 78%, particularly
at the level of the L4–L5 vertebra (Fig. 1), followed by tho-
racic (21.8%), cervical (6.3%), lumbosacral (6.3%) (Fig. 2),
and thoracolumbar (3.1%) segments. Only one patient had
involvement of the sacroiliac joints. The imaging abnor-
malities in patients with brucellar spondylodiscitis are sum-
marized in Table 3. Technetium bone scanning was positive
in all 11 cases in which it was performed.

Treatment

All patients received antibiotic treatment with a combina-
tion of two (18 patients, 56.2%) or three (14 patients, 43.7%)
agents (Table 2). Eighteen patients (56.3%) receiveda combi-
nation of tetracycline (doxycycline: 200 mg/d orally) and
rifampicin (900 mg/d orally). Eleven patients (34.4%)
received a combination of doxycycline (200 mg/d orally),
rifampicin (900 mg/d orally), and trimethoprim/
sulfamethoxazole (480/2400 mg/d orally). Three patients
(9.4%) received a combination of doxycycline (200 mg/
d orally), rifampicin (900 mg/d orally), and ofloxacin (400
mg/d orally) (Table 2). Drug combination was modified as
a result of the duration of treatment, clinical features of the
case, the response of the patient to the therapy, and the side
effects of the drugs developed during the treatment. The
mean duration of the antimicrobial treatment was 6.862.8
months (range, 3–13 months). Duration of therapy varied ac-
cording to clinical response and the presence of epidural and
paravertebral masses. If abscess formation was present, the
antibiotic treatment continued until disappearance on MRI
or CT. None of the patients needed surgery, and all favorably
responded to medical treatments.

Outcome

The period of defervescence for 25 patients with fever
at the beginning of therapy was between 3 and 18 days (me-
dian, 6 days). All patients were available for follow-up for



Fig. 1. (Patient no. 24) Lumbar magnetic resonance images from a 34-year-old man with brucellar spondylodiscitis. (Left) Sagittal T1-weighted image re-

veals decrease in signal intensity involving inferior end plate of L4 vertebra and superior end plate of L5 vertebra with end plate erosions and epidural mass

(arrow) with thecal sac compression. (Middle) Sagittal T2-weighted image reveals increased signal intensity involving L4–L5 disc and adjacent vertebral

bodies (arrow) with epidural abscess. (Right) Sagittal T1-weighted image after IV injection of gadolinium reveals enhancement of disc and adjacent sub-

chondral parts of L4 and L5 vertebrae (arrow) and epidural mass.
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at least 8 months (median, 30 months). During this period,
there were no clinical or radiological relapses. Radiologic
examinations were performed during the therapy and the
follow-up. Resolution of epidural or paravertebral masses
occurred in all cases. Few patients remained suffering from
back pain resulting from degenerative changes and bone os-
sification. Thus, nonsteroidal anti-inflammatory drugs were
administered to two of 32 patients. Neither death nor severe
sequelae were observed. None of the patients needed sur-
gery at any stage during follow-up.
Discussion

Human brucellosis remains an important public health
problem in many countries [7]. It is an endemic disease
transmissible to humans essentially by the ingestion of
nonpasteurized milk or milk products of infected cows
and can present with a wide spectrum of clinical symp-
toms through involvement of a variety of organs and tis-
sues [8].

The symptoms of brucellosis are nonspecific such as os-
teoarticular complaints, fatigue, sweating, prolonged fever,
anxiety or depression, and hepatobiliary or gastrointestinal
abnormalities. The frequency of brucellar spondylitis varies
from 8% to 53% [9–13]. Our rate of 22% (32 of 145 cases)
reflects almost a mean value for the literature. The relation-
ship between osteoarticular complications and Brucella
species is not clear. Osteoarticular complications may have
a genetic predisposition, as recent data suggest an associa-
tion with HLA-B39 [14]. Brucellar spondylitis occurs most
commonly in adults aged between 50 and 60 years [11].
Because of the demographic features of human brucellosis
in Tunisia, most patients in this study were male, lived in
rural areas, and had occupational risk factors, whereas in
the studies from Portugal [15] and Turkey [16], the disease
predominated in females and was mainly caused by the
ingestion of unpasteurized dairy products. In brucellosis,
back pain is one of the most common symptoms [17].
It may sometimes manifest as signs similar to lumbar disc
lesions. These signs may result from the compression of
spinal cord with soft-tissue lesions as well as from inflam-
matory reactions of the discus to the disease at early stages
[18,19]. In our study also, back pain (100%) was most com-
monly encountered. In patients coming with back pain
complaints, particularly in endemic areas, or at risk, brucel-
losis should be considered in the differential diagnosis and
should be investigated. For this reason, we recommend de-
tailed clinical examination of the spine. The time interval



Fig. 2. (Patient no. 32) Lumbosacral magnetic resonance imaging from a 22-year-old man with brucellar spondylodiscitis. (Left) Sagittal T1-weighted image

reveals decrease in signal intensity involving inferior end plate of L5 vertebra and superior end plate of S1 vertebra with end plate erosions (white arrowhead),

epidural mass, and presacral abscess (arrow). (Middle) Sagittal T2-weighted image reveals increased signal intensity involving L5–S1 disc and adjacent ver-

tebral bodies (white arrowhead) with epidural and presacral abscess (arrow). (Right) Sagittal T1-weighted image after IV injection of gadolinium reveals

enhancement of disc and adjacent subchondral parts of L5 and S1 vertebrae (white arrowhead), epidural mass, and presacral abscess (arrow).
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between the beginning of symptoms and diagnosis of the
disease was 21 to 330 days (median, 90 days). The main
cause of delay in diagnosis was living far from the health
facility.

The major obstacle to establishing a clinical diagnosis
of spondylitis early in the course of brucellosis is the non-
specific and subtle nature of the symptoms and signs.
Abnormal results of blood tests are usually mild and non-
specific. However, erythrocyte sedimentation rate may be
beneficial for differentiating brucellar spondylitis from sim-
ple disc prolapse. Anemia was observed in eight cases; this
may be as a result of prolonged infection. Isolation of the
organism in culture is the gold standard in the diagnosis
of brucellosis. The use of automated blood culture systems
has shortened the detection time of Brucella spp [20].
Sensitivity of blood cultures ranges from 17% to 85%, de-
pending on the strain involved, the phase of the disease, and
previous use of antibiotics [4,21]. Brucella melitensis and
Brucella suis are more likely to have detectable bacteremia.
In our study, cultures of blood specimens from five patients
(15.6%) were positive for B. melitensis. Failure to culture
the organism may result from inadequate microbiological
techniques or from the administration of antimicrobial
agents [4]. Sensitivity decreases for all strains as the disease
duration progresses. The presumptive diagnosis of brucellar
spondylitis can be made serologically [6]. Results are con-
sidered positive if antibrucella titer $1/160 are obtained in
standard tube agglutination tests. In general, serological
tests that provide immediate information, such as the Rose
Bengal test or card test, are desirable [5]. The sensitivity
and specificity of these tests are very high (around 98%
for both) [1,11,16].

The lumbar spine is the most frequent level involved,
followed by the thoracic and the cervical segments
[9,11,16]. The lumbar segment was also the most fre-
quently involved region with a rate of 78% in our series.
However, multiple-level involvement has been described
in 9% to 20% of cases [11,22].



Table 3

Magnetic resonance imaging and CT findings

Findings n (%)

Vertebral body

Hypointense signal on T1-weighted image 23 (95.8)

Hyperintense signal on T2-weighted image 23 (95.8)

Hyperintense signal on T2-weighted image of disc 24 (100)

Disc space narrowing 30 (93.7)

Sacroiliitis 1 (3.1)

Paravertebral masses 21 (65.6)

Epidural masses 19 (59.4)

Psoas abscesses 9 (28.1)

Vertebral body osteolysis

Anterior 30 (93.8)

CT, computed tomography.

1543M. Koubaa et al. / The Spine Journal 14 (2014) 1538–1544
Typical x-ray features of nonspecific spondylitis may oc-
cur within 3 to 5 weeks after the onset of infection [4]. The
focal erosions of the superior or inferior vertebral body an-
gle (brucellar epiphysitis) are characteristic of brucellosis.
Focal anterior or diffuse disc collapse is very frequent
[4]. Bone destruction is less severe than in tuberculous
spondylitis. Perilesional bone formation with osteophytosis
osteophyte formation at the anterior vertebral end plate are
typical, and productive bone changes occur earlier than in
tuberculous spondylitis. Because bony remodeling can
progress slowly, radiographic changes might not be easy
to differentiate from those of degenerative disease. Evi-
dence of infective spondylodiscitis is best documented by
bone scintigraphy, CT, or MR imaging [23].

Bone scintigraphy has been reported to be a sensitive
method for the detection of skeletal brucellosis and is
routinely suggested for the screening of patients with bru-
cellosis and musculoskeletal symptoms [24,25]. Bone scin-
tigraphy enables early detection of all osteoarticular sites of
the disease, with sensitivity ranging from 69% to 91%
[4,25,26]. An increased uptake limited to the anterior verte-
bral body angle is highly suggestive of brucellosis [27].

Magnetic resonance imaging is the imaging method of
choice for the diagnosis and follow-up of brucellar spondy-
litis. Magnetic resonance imaging has high sensitivity for
detecting the disease in the early stages and provides excel-
lent definition of paravertebral and epidural extension
[4,26]. In acute brucellar infections, MRI shows hypointen-
sity on T1-weighted images of the intervertebral disc and the
adjacent vertebral bodies. The signals in these areas become
hyperintense on T2-weighted MRI sequences, with either
a homogeneous or heterogeneous pattern. The intravenous
administration of gadolinium allows better definition of
the spinal inflammatory lesions and a more complete
assessment of soft-tissue involvement and epidural extent
[28]. These features are best shown when fat-suppression
techniques are applied to the contrast-enhanced images
[29]. In our study, the presence of soft-tissue masses was
very common (65.6%).

Computed tomography yields positive findings in the
early stages because the involved disc shows a small
hypodense area. Computed tomography also shows the disc
flattening and the vertebral end plate destruction, which are
not visible on conventional radiographs in the early stages
[30]. The extent of the inflammatory process can also be
defined with CT. Paravertebral abscess with psoas involve-
ment is easily diagnosed after the administration of contrast
agent. The intraspinal extent of epidural abscesses causing
posterior displacement of the dural sac can be shown on
post-contrast CT, but these changes are better defined by
MRI [4,23].

Disco-vertebral specimens are usually obtained by
imaging-guided needle biopsy. Rarely, brucellosis is diag-
nosed by histology. Although it is not specific, the histologic
appearance of brucellosis may lead to a positive diagnosis
[4]. The isolation of the Brucella from bone biopsy may
be difficult because of the intracellular localization of the
bacterium, the chronic nature of the disease, and from the
administration of antimicrobial agents [9,22].

The choice of treatment is generally medical in brucellar
spondylitis. Management of brucellosis involving the spine
has not been standardized, and drug selection, duration
of antibiotic therapy, and the role of surgical intervention
still remain controversial [31]. Currently, the most com-
monly used antibiotics in the treatment of brucellosis are
tetracycline, rifampicin, aminoglycosides, trimethoprim-
sulfamethoxazole, and quinolones. Combined drug therapy
with a prolonged course is recommended [32]. In Novem-
ber 2006, a consensus meeting aimed at reaching a common
specialist statement on the treatment of brucellosis was held
in Ioannina, Greece, under the auspices of the International
Society of Chemotherapy and the Institute of Continuing
Medical Education of Ioannina [33]. The author panel sug-
gests that the optimal treatment of uncomplicated brucello-
sis should be based on a 6-week regimen of doxycycline
combined either with streptomycin for 2 to 3 weeks, or ri-
fampicin for 6 weeks. Gentamicin may be considered an
acceptable alternative to streptomycin, whereas all other
regimens/combinations should be considered second-line
[33]. The optimal duration of therapy in osteoarticular bru-
cellosis is unknown, but at least 3 to 6 months of treatment
would be beneficial [34]. In our series, all patients received
antibiotic treatment with a combination of two or three an-
tibiotics, and the mean duration of the therapy was 6.862.8
months (range, 3–13 months). In cases of spinal brucellosis
with cord compression, antibiotic treatment and surgical
decompression are the principal forms of treatment. If a lo-
calized infection focus compresses the spinal cord and/or
nerve roots or prolonged antibrucellar antibiotic therapy re-
sults in no response, surgical discectomy procedure can be
used [35]. In cases with paravertebral or extradural abscess,
percutaneous drainage and/or debridement of the infected
vertebral body may be necessary [36,37].

The relapse rate after medical treatment has varied be-
tween 4% and 55% in different reports of brucellar spondy-
litis [11]. No relapse or severe sequelae were present in this
study.
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Conclusion

Brucellar spondylitis should be considered in patients
with back pain and fever in endemic areas. Magnetic reso-
nance imaging and the Brucella agglutination test must be
performed in this suspected cases. Combined reliable drug
therapy with a prolonged course is recommended.
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