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ABSTRACT
A 69-year-old man living in Florence
reported fever and acute lumbar pain
one month after transurethral resection
of a superficial transitional cell carci -
noma of the bladder. The radionuclide
bone scan suggested metastatic lesions
of the L3-L4 vertebrae. However, co -
balt treatment was ineffective. A bone
biopsy of L4 showed an inflammatory
pattern and antibiotic therapy was
started which did not produce any clin -
ical improvement. Six months after the
onset of the back pain brucellar spon -
dylitis was serologically diagnosed and
treatment with doxycycline and strepto -
mycin produced a significant clinical
and radiological improvement. 
After 2 months the patient’s wife pre -
sented with fever and lumbar pain, and
brucellar spondylitis was diagnosed as
well. An extensive epidemiological ex -
amination revealed that 8 months earli -
er the family had eaten unpasteurized
goat cheese and serological examina -
tion of the entire family showed that 3
out of 4 members had significant titres
of brucellar antibodies. Finally it was
discovered that 4 months after consum -
ing the cheese the third infected subject
experienced an episode of epidydimo-
o rchitis for which no diagnosis and
effective treatment was found.
This family cluster of brucellar infec -
tion indicates that a high degree of sus -
picion in the diagnosis of brucellosis is
necessary even in non-endemic areas,
to reduce the delay in the diagnosis and
treatment of the disease and to prevent
the occurrence of complications that
may prove difficult to treat.

Introduction
Human brucellosis is an important dis-
ease of man which is largely under-
diagnosed or misdiagnosed due to ab-
sence of characteristic clinical symp-
toms, chronic nature of the infection
and difficulty in isolation of the causal
agent from the patients.
Early recognition and management of
this systemic disease in its acute or
chronic form is vital to avoid develop-
ment of severe complications like bone
and joint involvement, neurobrucel-
losis and endocarditis.

Case report
A 69-year old man living in Florence
was admitted to our Department in
March 1999 with lumbar pain and stiff-
ness of 6 months duration. He reported
u n d e rgoing in August 1998 transure-
thral resection for a superficial transi-
tional cell carcinoma of the bladder.
One month later fever and acute, pro-
gressively worsening lumbar pain dev-
eloped. In November 1998, T1 weight-
ed magnetic resonance image (MRI)
showed a decreased intensity signal
from the L3-L4 vertebral bodies and
from the relative intervertebral disc
space that was associated with an in-
creased signal intensity from the L3-L4
vertebral bodies on T2 weighted ima-
ges (Fig. 1). A radionuclide bone scan
with 99mtechnetium methylene diphos-
phonate showed a significant hypocap-
tating signal involving the vertebral bo-
dies, which was considered highly sug-
gestive of metastatic lesions. 
Cobalt treatment was started (300 mRad
thrice in week), which was followed by
a slight improvement in the pain. How-
ever, a bone biopsy of L4 showed a pic-
ture of inflammation; therefore cobalt
treatment was withdrawn and antibiotic
treatment with teicoplanin 200 mg/day
and levofloxacin 500 mg/day was start-
ed. Peripheral radiculopathy and neuro-
logical deficit of the lower limbs occur-
red concomitantly with a significant
worsening of the back pain for which
the patient neither stand nor lie in bed
and had difficulty in walking. An orth-
opedic corset was applied. 
Since the pain did not subside and the
neurological signs were worsening, the
patient presented to our Department in
March 1999. On admission, reduced
lower limb strength, and muscle hypo-
trophy of the left leg were found. Mild
hypocromic anemia (Hb 9.5 g/dl) and
an increased erythrocyte sedimentation
rate (ESR 84 mm/h) were found; fib-
rinogen (593 mg/dl), C reactive protein
(CRP: 5.5 mg/dl) and total IgA (748
mg/dl) levels were abnormal. Aerobic
and anaerobic blood coltures were neg-
ative. On x-rays destruction of the up-
per L4 and lower L3 anterior vertebral
end plates was found, with a significant
reduction in the L3-L4 intervertebral
space (Fig. 2). 
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A second bone biopsy was performed,
and although a culture of the specimen
was negative, brucellar spondylitis was

diagnosed on the basis of a highly pos-
itive Wr i g h t ’s seroagglutination test
(titre 1:1600). Treatment with doxycy-
cline 200 mg per day for 6 weeks plus
streptomycin 1 g per day for 3 weeks
resulted in significant clinical and radi-
ological improvement (Fig.3) that were
followed by a complete resolution of
the pain.
In May 1999 the patient’s wife present-
ed to our department complaining of

continuous fever, with evening spikes
reaching 39°C preceded by chills and
followed by profuse sweating, and
steadily worsening lumbar pain. Blood
and urine cultures were repeatedly neg-
ative. Brucellar spondylodiscitis was
diagnosed based on a positive Wright’s
agglutination test (titre 1:400) and on
MRI showing involvement of the disk
space between L2 and L3, with broad
destruction of the lower end plate of
L2, and more limited involvement of
the L3 vertebral body. 

Discussion
An extensive anamnesis revealed that
in July 1998 both patients and their fa-
mily had consumed fresh, unpasteur-
ized goat cheese produced and import-
ed from an endemic Italian region. In-
deed one son, who had suffered inter-
mittent fever and monolateral epidydi-
mo-orchitis 4 months after consump-
tion of the cheese, tested positive for
brucellar antibodies (titre 1:400). 
Brucellosis exists worldwide, especial-
ly in the countries around the Mediter-
ranean basin, and it should be investi-
gated in all patients showing fever of un-
known origin when a history of poten-
tial exposure (contact with animals, in-
gestion of raw milk/cheese or raw liver,
and/or a family history of brucellosis)
is reported in association with non-spe-
cific signs and symptoms such as sweat-
ing, malaise, anorexia headache, and
back pain with either an acute or an in-
sidious onset (Table I) (1). 

Fig. 1. T2 weighted image from the L3-L4 ver-
tebral bodies and the relative intervertebral disc
space obtained in November 1998 from the 69-
year-old male patient with brucellar spondylitis.

Fig. 2. X-ray showing upper L4 and lower L3
anterior vertebral end plate destruction with a
significant reduction in the L3-L4 intervertebral
space in the same patient.

Fig. 3. T2 weighted image from the L3-L4 ver-
tebral bodies and the relative intervertebral disc
space obtained in May 1999 showing improve-
ment of the bone and disc lesions.

Table I. Symptoms and signs in patients with brucellosis due to Brucella melitensis (9).

Symptoms and signs % of pts. Symptoms and signs % of pts.

Lack of energy 95 Lymphoadenopathy 32
Fever 93 Ill appearance 25
Aches 91 Splenomegaly 25
Sweating 87 Cough 24
Joint and back pain 86 Pallor 22
Chills 82 Testicular pain/epididymoorchitis 21
Hedhache 81 Hepatomegaly 19
Loss of appetite 78 Rash 14
Weight loss 65 Diarrea 7
Spinal tenderness 48 Central nervous system abnormalities 4
Constipation 47 Cardiac murmur 3
Abdominal pain 45 Jaundice 1
Arthritis 40 Pneumonia 1
Sleep disturbances 37



The diagnosis of brucellosis can be made
with certainty when brucellae are recov-
ered from blood, bone marrow or other
tissues (Table II). The rate of isolation
from the blood ranges from 15% to 70%
depending on the method used and the
period of incubation, while a higher
yield can be obtained with culturing of
bone marrow. In the absence of bacteri-
ological confirmation, a presumptive
diagnosis can be made on the basis of
high or rising titres of specific antibod-
ies (Table II).
Although brucellosis is a systemic in-
fection in which any organ or system of
the body may be involved, osteoarti-
cular complications are the symptom
most frequently encountered (2, 3). In

particular, spondylitis can occur in up
to 53% of patients with brucellosis and
the lumbar spine is involved in up to
58% of cases (4-6). Thus, back pain
can be the main symptom raising the
suspicion of brucellosis, especially in
older patients (4). However, brucellar
spondylitis may be difficult to diag-
nose, particularly in non-endemic areas
such as Tuscany (7-9), and the differen-
tial diagnosis in patients with acute
lumbar pain and radiographic evidence
of straightening of the spine and nar-
rowing of the disk space, with or with-
out paraspinal abscess (9), should be
aimed at excluding tuberculous or pyo-
genic spondylitis and vertebral metas-
tases (Tables II and III). 

To this end, MRI is very useful since it
can distinguish between these abnor-
malities. In particular, in acute brucel-
lar infections MRI shows low signal
intensity in T1-weighted images and
hyperintensity on T2-weighted images
of the intervertebral disc and the adja-
cent vertebral bodies, while in the case
of metastatic lesions of the spine the
intervertebral disks are not involved
and the affected vertebral bodies show
no contrast enhancement (10). Tuber-
culous spondylitis is characterized by
the lack of an abnormal signal in the
intervertebral disk space, the presence
of a gross paraspinal soft tissue mass,
involvement of posterior vertebral bod-
ies and arches, and usually involves
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Table II. Diagnostic procedures for the assessment of brucellar spondylitis.

Exams Common findings Comments

Blood, disc or bone tissue Positive in most cases False negative result is possible if inadequate micro-
specimen culture biological techniques are used or if the patient has 

previously been administered antimicrobial agents

Serology Positive: titre >1:160 for standard tube agglutination test False negative reactions possible due to prozone pheno-
and >1:320 for Coomb’s test menon, or false positive results due to cross-reactions

with antibodies to Tularemia, cholera, or Yersinia

Magnetic resonance Low signal intensity on T1-weighted images, hyperintensity Soft-tissue masses of small or moderate size are very
on T-2 weighted images of the intervertebral disc and the common, and the decrease is correlated with a good
adjacent vertebral bodies in acute infection.   good clinical outcome.
Non-homogeneous signal intensity in the vertebral bodies
on T-1 weighted images in chronic infection

CTscanning In the early stages destruction is confined to the upper end Provides a more detailed picture of spinal changes
plate anteriorly than plain x-ray

Radionuclide scintigraphy Increased uptake on technetium bone scan and rarely Very sensitive and well suited for total body assessment
decreased of the extent of musculoskeletal involvement

Plain radiograms Very frequently positive Low sensitivity in the first 2-4 weeks of the disease

Table III. Radiologic features of the main spinal pathologies that should be considered in the differential diagnosis of brucellar spondylitis.

Magnetic resonance Radionuclide scintigraphy Other features

Tuberculous Lack of an abnormal signal in intervertebral disc Increased signal, 95% sensitivity, Higher frequency of lack of fever and
spondylitis space, presence of a gross paraspinal soft tissue multicentricity in 25% of cases neurological deficit

mass, involvement of the posterior vertebral bodies 
and arches, involvement of many VB, and the pres-
sence of a large paraspinal mass. Higher frequency 
of thoracic involvement and spinal deformity.

Pyogenic Few or no differences with respect Diabetes mellitus, intravenous drug abuse,
spondylitis to the brucellar spondylitis pattern focal infections, bacteremia and surgery. 

Leucocytosis, neutrophilia, very high ESR
and C-reactive protein values.

Vertebral Involvement of the intervertebral discs. Decreased uptake on History of malignancy or the presence of
metastases VB show no contrast enhancement. technetium bone scan other suggestive elements
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many vertebral bodies (11) (Table III). 
The treatment for brucellar spondylitis
is reported in Table IV. Immobilization
and the administration of antibiotics
and anti-inflammatories are the main-
stay of the therapy, while CT-guided
percutaneous drainage is necessary on-
ly in the presence of a large paraverte-
bral abscess. The duration of antibiotic
therapy for brucellar spondylitis is 6-12
weeks, longer than that usually recom-
mended for systemic brucellosis with-
out spondylitis (9). Some patients re-
spond only partially or temporarily to
this regime however and require sever-
al courses of antibiotic treatment. Fail-
ure of antimicrobial therapy rarely rep-
resents actual resistance of the bacteria
to antibiotics, but is usually due to the
presence of a large paravertebral ab-
scess (12). When the inflammatory pro-
cess responds well to treatment, the
changes in signal intensity tend to re-
gress within a period of 6 weeks to sev-
eral months, due to regression of the in-
flammation with the formation of fi-
brous tissue and bone (10). 
In our male patient, the x-ray and MRI
findings were compatible with the di-
agnosis of brucellar spondylitis, but the
confounding finding of decreased up-
take on 9 9 mtechnetium bone scan and the
history of malignancy gave rise to a mis-

interpretation of the clinical picture, re-
sulting in a significant delay in the di-
agnosis and, unfortunately, progression
of the vertebral lesions. The diagnosis
could have been made much earlier if
brucellar etiology had been included in
the differential diagnosis of the epidy-
dimo-orchitis affecting the son. Since
even in non-endemic areas more than
half of all cases also report brucellosis
in other family members (2,3), brucel-
losis found in a patient should prompt
an extensive search to exclude this eti-
ology in other family members present-
ing with clinical manifestation compat-
ible with brucellar infection. 
This report indicates that a high degree
of suspicion and a correct methodolog-
ical approach are mandatory to reduce
the delay in diagnosis and treatment of
the disease. This strategy may prevent
the occurrence of difficult-to-treat com-
plications, and allows an accurate and
extensive epidemiological evaluation
to identify the other members of the
family who may have been exposed to
the risk of infection.
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Table IV. The treatment of brucellar spondylitis.

Treatment Comments

Doxycycline 200 mg/day for 6-12 weeks Brucellar spondylitis may require a longer duration or therapy. Sometimes several courses
+ of treatment are needed, especially in the presence of large paravertebral abscesses.

gentamicin 240 mg/day for 3 weeks
or streptomycin 1 g/day for 2-3 weeks

Surgical intervention Indicated for patients with neurological deficits

Percutaneous drainage or aspiration of the epidural May represent an alternative to surgery and can be indicated for patients who are poor surgical
or paravertebral abscesses candidates

Analgesics and immobilization


