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Abstract

Periprosthetic hip infection caused by Brucella abortus is rare and only a few cases have been

reported. This current case report presents a case of a man in his early 50s who developed

periprosthetic hip infection 2 years after right hip arthroplasty. There was no fever or pain, the

usual cardinal signs of infection, except for a sinus tract at the previous surgical incision.

Laboratory and arthrocentesis culture examinations (done twice) confirmed infection with B.

abortus. Accordingly, a two-stage revision surgery was performed accompanied by antibiotic

treatment with doxycycline and rifampicin after each stage. There was no recurrence at the

2-year follow-up, with good functional recovery of the hip joint. Clinically, this case serves to

highlight the fact that periprosthetic hip infections caused by B. abortus might not present with the

typical symptoms such as fever or hip pain. Furthermore, this current case involved a chronic

sinus tract, so the diagnostic and therapeutic course of this case offers useful insights for man-

aging similar cases in the future. In addition, a review of the literature on the diagnosis and

treatment of Brucella-caused periprosthetic hip infection is presented.
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Introduction

Periprosthetic joint infection (PJI) is a serious
complication of arthroplasty and the inci-
dence of PJI after hip arthroplasty ranges
from 0.5% to 2%.1 The most common bac-
teria involved in PJI are coagulase-negative
Staphylococcus and Staphylococcus aureus.2

Brucella-associated PJI is extremely rare,
with only a few cases of Brucella peripros-
thetic hip infections reported in the litera-
ture.3 This current report describes a rare
case of Brucella infection of the hip PJI
with sinus tract that was treated with two-
stage revision surgery and a combination of
antibiotics.

Case report

In June 2017, a 51-year-old male patient
underwent right total hip arthroplasty for
alcoholic femoral head necrosis in Ziyang
People’s Hospital, Ziyang City, Sichuan
Province, China. There were no obvious
signs of infection during the initial hip
replacement surgery and the patient recov-
ered well after the operation. Over the next
2 years, the patient had no symptoms of
cough, fever, chills or hip pain and had no
history of exposure to pastoral or infectious
diseases. In July 2019, the patient was admit-
ted to the Department of Orthopaedics,
Sichuan Provincial People’s Hospital,
University of Electronic Science and
Technology of China, Chengdu, Sichuan
Province, China after developing a sinus
tract that oozed fluid in his right hip for
more than 1 month. Upon physical exami-
nation, his body temperature was 36.2�C.
A sinus tract (approximately 2 cm� 1 cm in
size) was formed in the middle section of the
scar from the previous operation on the right
hip (Figure 1). The right hip joint could be
flexed and extended (0�–90�) with no signif-
icant pain on movement. Laboratory tests
on admission revealed a normal white
blood cell count (4.87� 109/l) and C-reactive

protein (CRP) level (2.94mg/l). However,
the erythrocyte sedimentation rate (ESR)
was increased (39mm/h). Plain hip radio-
graphs showed no definite loosening of the
femoral prosthesis (Figure 2). Two consecu-
tive right hip punctures were performed and
the arthrocentesis fluid (only approximately
1ml of liquid was extracted each time) was
immediately cultured using blood culture
bottles, both of which grew Brucella abortus
(reported positive at 65 and 73h, respective-
ly). Methicillin-resistant coagulase-negative
staphylococci (MRCNS) susceptible to van-
comycin and ciprofloxacin were cultured
from the sinus tract exudate. These investi-
gations revealed a periprosthetic infection
caused by Brucella abortus with a sinus
tract formation. A combination of bacterial
infections such as MRCNS could not be
ruled out.

The patient underwent two-stage revi-
sion arthroplasty. During the first stage
revision surgery, the sinus tract was visible

Figure 1. Preoperative appearance of a sinus tract
(white arrow) of approximately 2 cm � 1 cm in size
in the scar on the right hip of a 53-year-old male
patient that had undergone right total hip arthro-
plasty for alcoholic femoral head necrosis 2 years
previously. The colour version of this figure is
available at: http://imr.sagepub.com.
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in the middle portion of the original pos-

terolateral incision and was connected to

the joint cavity reaching the upper part of

the acetabulum. Caseous tissue formation

was visible at the base of the sinus tract

(Figure 3a) and the articular cavity was

filled with inflammatory synovial tissue;

approximately 2ml of joint effusion was

observed and this was sent for bacterial cul-

ture. The proximal posterolateral femur

showed a 5 cm long and 2 cm wide area of

bone erosion and destruction, which was

replaced by inflammatory granulation

tissue. The sinus tissue, the inflammatory

synovial tissue from the joint cavity and

the periarticular scar tissue were thoroughly

removed until the wound was freshly bleed-

ing. The femoral prosthesis was found to be

stable. Next, an extended trochanteric

osteotomy was performed to remove all of

the prosthetic components and the wound

was soaked with Iodophor and rinsed three

times with hydrogen peroxide and saline.
After debridement, a vancomycin bone

cement spacer was made by pouring 8 g

of vancomycin powder (Eli Lilly and

Company, Indianapolis, IN, USA) into

80 g bone cement powder (PALACOS

MVþG, contains gentamicin; Heraeus

Medical GmbH, Wehrheim, Germany)

and mixing evenly. After making the bone

cement spacer in a mould, it was placed into

the femur (Figure 3b). The greater trochan-

ter osteotomy block was reset and fixed

with steel wire. Two plasma drainage

tubes were placed and the wound was

sutured. The following anti-infective treat-

ment plan was developed after consultation

with a clinical pharmacist based on the

results of the bacterial drug sensitivity test:

0.1 g doxycycline oral twice a day, 0.45 g

rifampicin oral once a day, 1 g vancomycin

intravenous (i.v.) every 12 h and 0.2 g cipro-

floxacin i.v. every 8 h. B. abortus was cul-

tured again in the intraoperative joint fluid

5 days later. Two weeks later, the patient

was discharged and continued on the fol-

lowing antibiotic drug regime: 0.5 g levo-

floxacin oral once a day, 0.45 g rifampicin

oral once a day and 0.1 g doxycycline oral

twice a day taken sequentially for 3 months

postoperatively. Serum inflammatory

Figure 2. Preoperative plain pelvic anteroposterior (a) and lateral (b) radiographs of the right hip showing
no definitive evidence of prosthetic loosening in a 53-year-old male patient that had undergone right total hip
arthroplasty for alcoholic femoral head necrosis 2 years previously.
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markers and liver and kidney functions
were reviewed regularly.

At the 4-month outpatient follow-up
visit after the first-stage surgery, there was
no redness, swelling and no significant or
noteworthy pressure pain in the right hip.
The blood results of the routine blood
examination, CRP levels and ESR were
also within normal ranges for three consec-
utive tests, so the patient was admitted to

the hospital for the second-stage revision
surgery. Intraoperatively, approximately
8ml of light red fluid was extracted before
incising the joint capsule and injected into a
blood culture bottle for bacterial culture; no
caseous tissue was found in the joint. The
Zimmer acetabular cup (56mm), a high-
molecular polyethylene liner, a ceramic
femoral head (32mm) and a Wagner SL
femoral stem (14/225) were placed; and

Figure 3. Caseous tissue (white arrow) was seen in the supraacetabular area during the first-stage revision
surgery (a) in a 53-year-old male patient that had undergone right total hip arthroplasty for alcoholic femoral
head necrosis 2 years previously. A plain radiograph showing the bone cement spacer (white arrow) that was
placed during the first-stage revision (b). Two-year postoperative follow-up plain pelvic anteroposterior (c)
and lateral (d) radiographs of the right hip confirmed no manifest recurrence of infection. The colour
version of this figure is available at: http://imr.sagepub.com.
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the original greater trochanter osteotomy
block was fixed with 4 wire-ties. The same
anti-infection treatment plan as before was
followed. Postoperative radiographs con-
firmed the good placement of the prosthe-
sis. Postoperative rehabilitation was
initiated the day after surgery. The joint
fluid culture result was negative on day 5
postoperatively. The surgical wound
healed well after the surgery and the patient
recovered normally. He was discharged
from the hospital and planned for regular
outpatient review with no recurrence of
infection. At the 2-year postoperative
follow-up, the laboratory tests were also
within normal limits, and the radiographs
confirmed no recurrence of infection man-
ifested in the right hip (Figures 3c & 3d).
There was good functional recovery, with a
Harris hip score of 95.

This study was conducted in accordance
with the tenets of the Declaration of Helsinki.
Approval was given by the Ethics Committee
of the Sichuan Provincial People’s Hospital,
Chengdu, Sichuan Province, China (no. 232
of 2019). Informed consent for treatment was
obtained from the patient. Informed consent
for publication of this case report and any
accompanying images was also obtained
from the patient. In this case report, all
patient details have been deidentified to pro-
tect the privacy and confidentiality of the
individual. No personal information that
could lead to the identification of the patient
has been included in this report. The report-
ing of this study conforms to CARE
guidelines.4

Discussion

Periprosthetic hip infection caused by
Brucella is very rare, with only 12 cases
reported in the literature.5–14 The character-
istics of these cases are summarized in
Table 1. The patients included eight men
and four women with a mean age of
61 years. Radiographic evidence of definite

prosthetic loosening was found in eight of
12 cases (66.7%). Eleven patients underwent
surgery (91.7%), including nine second-stage
revisions (66.7%), one first-stage revision
(8.3%) and one drainage procedure (8.3%).
All cases were treated with doxycycline-
based combination anti-infective therapy.
During the follow-up period, there was no
recurrence of infection in any of the cases.

Most of these previous cases had symp-
toms such as hip pain, thigh pain and
fever.5–14 The current patient had none of
these symptoms and only presented with a
sinus tract at the original incision scar on
the hip. The sinus exudate was cultured for
other bacteria, suggesting the possibility of
a mixed bacterial infection, which has not
been previously reported. This situation
was associated with a high risk of treatment
failure.

Brucellosis is a zoonotic infectious dis-
ease. The bacterium has strong resistance
in the natural environment and can even
survive in the excreta of diseased animals
for approximately 120 days.15 Human
Brucellosis is usually caused by ingestion
of unpasteurized infected animal products
or via contact with infected animal fluids
or tissues.16 PJIs caused by Brucella are
extremely rare, especially in non-pastoral
populations. This current patient had no his-
tory of exposure to infected areas, contact
with Brucella-infected patients or cattle, or
use of unsterilized beef. However, he had a
hobby of fishing, for which he used cattle
manure to feed earthworms as bait and
often experienced the fishhooks piercing
the skin of his fingers. This transmission
through the infected animal fluids was a pos-
sibility. Brucella infections usually have
symptoms of pain and fever, but the current
case did not present with these symptoms.
His only symptom consisted of a sinus
tract from the original surgical scar that
oozed fluid, which highlights the fact that
Brucella infections might not have the typi-
cal symptoms of fever and joint pain.
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The commonly used tests for diagnosing
a Brucella infection include the standard
test tube agglutination test, Brucellacapt

VR

test, indirect enzyme-linked immunosorbent
assay, fluorescence polarization test and
blood culture methods.17 In the current
patient, Brucella infection was not initially
considered and was diagnosed based on the
bacterial culture results of the arthrocente-
sis fluid. The positivity rate of Brucella cul-
ture in arthrocentesis fluid is approximately
50%.7 In the current case, Brucella was cul-
tured twice from preoperative arthrocente-
sis fluid and it is suggested that
arthrocentesis and timely culture inocula-
tion using blood culture bottles can
improve the positivity rates.18 It is worth
noting that serological tests will be recom-
mended for follow-up of the case.17

Treating PIJs begins with ascertaining
the pathogenic organism. This current
patient had a sinus tract in the original sur-
gical area, which is known to cause retro-
grade infection and the development of
mixed bacterial infections. In this current
case, additional cultures of MRCNS were
found in the sinus tract secretions, so a
combination of bacterial infections such as
MRCNS could not be ruled out. Although
it was possible that the bacterial culture
results from the superficial sinus tract secre-
tions were not consistent with those from
deep synovial fluid,19 given that the pres-
ence of chronic sinus tracts leads to an
increased incidence of mixed infections20

and an increased failure rate of revision sur-
gery, the presence of co-infections was con-
sidered to be a possibility in the current case
and vancomycin was used for anti-infective
purposes based on the drug susceptibility
results. The drugs of choice for Brucella
infection are doxycycline, rifampicin and
streptomycin.21 In the current patient, a
combination of drugs was used based on
the results of other bacterial drug sensitivity
tests as follows: oral doxycycline and rifam-
picin and i.v. vancomycin and ciprofloxacin

for 2 weeks postoperatively; followed by
sequential oral levofloxacin, rifampicin
and doxycycline for 3 months postopera-
tively. Besides doxycycline and rifampicin,
ciprofloxacin is known as a second-line
agent against Brucella,22 which exhibited
anti-Brucella action and also worked
against the other two bacteria for this cur-
rent case. There is no standardized antibi-
otic course for PJI caused by Brucella, with
the shortest reported antibiotic regimen of 6
weeks and the longest of 26 months.3 The
current patient was cured by a combination
of antibiotics given for 3 months after each
step of the revision surgery. Diligent
research is warranted to determine the opti-
mal course of anti-Brucella drug treatment.

It has been reported that Brucella species
can produce biofilms in vitro,23 but whether
Brucella biofilms form on the surface of
artificial joint prostheses has not been
reported. Therefore, surgical treatment
options, including the retention of prosthet-
ic, debridement and revision (one-stage or
two-stage),3 are inconclusive; and there
have even been reports of successful treat-
ment with medication alone.24 In this cur-
rent case, a mixed infection needed to be
considered. Therefore, two-stage revision
surgery was planned. The key to successful
surgery is thorough debridement, which
requires the removal of scar tissue, entire
sinus tract tissue and intraarticular synovial
tissue to achieve fresh bleeding of the
wound. Furthermore, Brucella can be trans-
mitted through aerosols,25 so extreme atten-
tion should be paid to the protection of
healthcare personnel involved in the treat-
ment process. Face shields, medical masks
and waterproof surgical gowns are
required.

In conclusion, Brucella hip PJI infections
are rare. This current case highlights the
fact that periprosthetic hip infections
caused by Brucella may not present with
typical symptoms such as fever or hip
pain. Furthermore, this current case

Feng et al. 7



involved a chronic sinus tract. The diagnos-
tic and therapeutic course of this current
case offers useful insights for managing
similar cases in the future.
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