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Brucella Arthritis Following Total Knee Arthroplasty in 
a Patient with Hemophilia: A Case Report 

Abstract
Total knee arthroplasty (TKA) is a rewarding procedure in patients with hemophilia and end stage knee hemophilic 
arthropathy. However, this procedure might be associated with complications such as infection. There periprosthetic 
joint infection in patients with hemophilia is very well known, though we are not aware of any previous report on Brucella 
infection in this group of patients. Here, we reported a 28-year old man with Brucella infection of total knee replacement 
who initially underwent a conservative treatment followed bya two-stage revision. We believe that this report will alert 
physicians who work in endemic area for brucellosis to consider this in differential diagnosis and do the right intervention 
at the right time.
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Introduction  

Over the past years there has been a significant 
increase in the number of joint replacements for 
end stage joint destruction worldwide, which 

approximately about 800,000 hip and knee arthroplasties 
were only recorded in the United States (1). In patients 
with hemophilia, total knee arthroplasty (TKA) is a good 
option for end stage hemophilic arthropathy (2). The 
most serious complication of joint prosthesis which is 
also the second cause of revision TKA is periprosthetic 
joint infection (PJI), with an incidence of 1.5-2.5% 
for primary interventions in general population and 
7% to 26.5% in haemophilic patients (3-5). The most 
frequent etiologic agents are staphylococci, accounting 
for more than 50% (4, 5). Brucellosis, also known as 
“undulant fever”, “Mediterranean fever” or “Malta fever” 
is a zoonosis and the infection is almost invariably 
transmitted by direct or indirect contact with infected 
animals or their products, whichis caused by small, gram-
negative Coccobacilli (5, 6). Osteoarticular disease is the 
most common complication of brucellosis, globally (7, 
8). Prosthetic infection due to Brucella spp. is extremely 
rare (9). To the best of our knowledge, only a few cases 

of Brucellosis after total prosthetic knee in the literature 
were reported (4, 5, 9-13). However, we are not aware of 
any previous report on Brucella infection of the total knee 
replacement in patients with hemophilia. We, therefore, 
report on knee PJI causing by Brucella species in a patient 
with hemophilia.

Case Report
A 28-year old man referred with pain and swelling 

of the right knee joint started 7 months ago. He was a 
known case of severe hemophilia type A and had a TKA 
of the right knee joint 4 years before the presentation at 
our institution because of severe destructive hemophilic 
arthropathy. After the surgery he didn’t have any 
problem with the knee until he started feeling pain, 
swelling and limitations in the range of motion in the 
operated knee joint for two months. He also complained 
of general symptoms including fatigue, low-grade 
fever and night sweats. He did not have any history of 
trauma. Laboratory tests showed white blood cell count 
of4900cells/mm3 (Neutrophil: 56%, Lymphocyte: 
42%), hemoglobin 12.7 g/dl, platelets count 216×10⁹/l, 
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C-reactive protein (CRP) 44 mg/L and erythrocyte 
sedimentation rate (ESR) 51mm/h. We have performed 
joint aspiration for diagnosis of periprosthetic infection 
and the specimens interpreted based on the results 
of the culture as well as the white cell count and 
differential. However, the results revealed nothing 
in favor of an acute bacterial infection. Considering 
the indolent and sub-acute course of the disease and 
positive history of using the non-pasteurized dairy 
products, we did the serological tests for brucellosis, 
which confirmed high titer of brucellosis standard 
tube agglutination (STA) (1/1280). We reaspirated 
the synovial fluid to run PCR test for brucellosis and 
tuberculosis. It was positive for brucellosis (Brucella 
Melitensis) and negative for tuberculosis. We also sent 
a sample for culture in special media (BACTEC) and 
brucella has been isolated on the 14th day of incubation 
in Bac-Tec media. Plain radiography of the right knee 
joint showed effusion and soft tissue swelling but the 
prosthesis was stable and had no evidence of loosening. 
We started antibiotic therapy using doxycycline 

(200mg/d), rifampin (900mg/d) and trimethorim-
sulfamethoxazole (800mg of sulfamethoxazole and 160 
mg of trimethoprim). Patient didn’t reply to one-month 
course of antibiotic therapy, therefore, we continued the 
treatment for the next six months based on infectious 
disease consult. A remission of clinical symptoms such 
as pain and joint swelling as well as a reduction in titer 
of brucellosis STA test (1/640) made us to discontinue 
the drug after this course. Unfortunately the disease 
relapsed after one month with clinical symptoms such 
as fever, night sweats, pain and swelling of the right knee 
joint. Serologic tests revealed an upsurge in the titer of 
brucella STA test (1/2560). A combination therapy of 
gentamycin (intravenous for one week) and ceftriaxone 
(intravenous for two weeks) accompanied with 
doxycycline, rifampin and ciprofloxacin (oral for one 
month) was administered and followed by additional 
six months of combination therapy of rifampin and 
doxycycline. The clinical response was suitable but again 
with cessation of drugs, clinical relapse and a rise in titer 
of brucella STA test (1/2560) occurred. The requested 

Figure 1- AP and Lateral X ray of knee after long term antibiotic therapy showed loosening of both components.
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plain radiography revealed loosening of prosthesis 
[Figure 1]. After eighteen months of conservative 
treatment, a two-stage surgery was planned in order 
to eradicate the infection. At the first stage, a radical 
debridement and copious irrigation were performed 
along the removal of prosthetic components. During the 
surgery, the femoral component was obviously loose 
and we could remove the both components without 
any bone loss. Following the surgery, combination 
therapy with doxycycline and rifampin continued. We 
sent three intra-operative specimens for culture on 
specialized media and all of them remained negative 
after prolonged incubation period. After four months, 
improvement in clinical symptoms, returning of serum 
markers including ESR and CRP back to the normal, and 
a significant decrease in serum titer of STA test led us 
to proceed with the second stage of surgery including 
removal of spacer and insertion of final prosthesis 
[Figure 2]. We continued antibiotic therapy for 6 months 
following the second stage. At the latest follow up, 
which took place 36 months after reimplantation, the 

patient did not show symptoms and his knee function 
was excellent. All serum markers including brucella STA 
test were in the normal range and latest radiographs 
revealed no abnormality.

Molecular Procedure
Sample Processing for PCR

Genomic DNA was extracted from peripheral blood 
samples, included whole blood and serum carried 
out by commercial DNA extraction kit (BIONEER Co, 
Korea).When referring to literature several pairs of 
primers have been described for the detection of 
Brucella DNA by PCR (14, 15). However, we have used 
the primers B4 (5’-TGGCTCGGTTGCCAATATCAA-3’) 
and B5 (5’- CGCGCTTGCCTTTCAGGTCTG-3’) to amplify 
a target sequence of 223-bp within a gene code to 
produce a 31-kDa outer membrane protein specific, 
which is conserved in all Brucella species (16, 17). The 
composition of the 10X buffer contained 100 mM Tris-
HCl pH 8.4, 1.5 mM MgCl2, 50 mM KCl. PCR was performed 
in 25 μl solutions containing 100 ng of genomic DNA, 

Figure 2- Ap and Latera x-ray following second stage.
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1X PCR buffer, 200 μM each deoxyribonucleotide 
triphosphate (dATP, dGTP, dTTP, dCTP, Fermentas 
Co), 10 pmol of each primer and 0.5 U of Taq DNA 
polymerase (Fermentas Co.). Reactions were carried 
out in a thermal cycler (Eppendorf™ Mastercycler™) as 
follows: 95°C for 5 min, 35 cycles (94°C for 1 min, 55°C 
for 1 min, and 72°C for 30 s) and 72°C for 7 min. Finally, 
the products were analyzed (15 μl from each reaction 
mixture) using agarose gel (1.5%) electrophoresis at 
80 V for 50 min stained with EtBr and photographed on 
a UV Transilluminator.

Discussion
Brucellosis is a zoonosis disease caused by small, 

gram-negative Coccobacilli. Mediterranean and Middle 
Eastern countries such as Saudia Arabia, Syria and Iran 
are considered to have a very high rate of incidence, 
despite control interventions (7, 17, 18). In 2008, 
17,905 cases (25 cases per 100,000) of brucellosis 
were identified in Iran (16). Routes of transmission 
from animal to human include direct contact with 
infected animals or their secretions through cuts or 
abrasions in the skin or conjunctival sac, inhalation of 
contaminated aerosols and ingestion of unpasteurized 
dairy products (6, 18). The symptoms of brucellosis 
are nonspecific (e.g., fever, sweats, malaise, anorexia, 
headache, back pain) (6, 17). Osteoarticular disease 
is universally the most common complication of 
brucellosis (7, 8).

Arthritis is one of the common manifestations of 
brucellosis. Two mechanisms of joint involvement have 
been described, a septic process leading to destructive 
changes and a reactive arthritis. The most common 
mechanism of joint involvement is reactive arthritis. 
The septic form develops via invasion of the joint by 
Brucella spp. circulating in blood, as in other bacterial 
arthritis (8).

Over the past years, there has been a significant increase 
in the number of joint replacements worldwide (1). 

Infection is the most serious complication of total joint 
replacement and it is one of the leading causes of revision 
TKA. Therefore, it is important to consider PJI in the 
differential diagnosis of painful TKA. However, PJI due 
to Brucella species is extremely rare (10). To our best of 
knowledge, there are only 7 cases of PJI after TKA in the 
English language literature [Table 1]. In addition, we are 
not aware of any previous PJI due to Brucella species in 
patients with hemophilia. We think that clinicians should 
consider Brucellosis as a cause of PJI at least in endemic 
area for this infection.

The main goals in the treatment of PJI are infection 
eradication, prevent its recurrence and preserve 
mechanical joint function (19). However, there are 
many controversies on how to achieve these goals. 
Recently, there was an international consensus 
meeting in Philadelphia on PJI, in which experts from 
around the world tried to answer the questions with 
regard to PJI based on the current evidence and their 
experience (20, 21). In that consensus, they considered 
irrigation and debridement for those cases that have 
stable prosthesis, less than 3 weeks of infection and 
good soft tissue coverage. In our case, despite eighteen 
months of conservative treatment with antibiotic 
combination therapy, we had no good clinical response 
and prosthetic loosening occurred. This reiterates that 
surgical irrigation and debridement should be part of 
treatment early in the disease. We performed two-stage 
revision TKA and after eighteen months of follow up, no 
clinical relapse occurred. Although there is a relative 
consensus on approaches to frequent etiologic agents 
such as staphylococci, the management of Brucella 
prosthetic joint infection is not standardized and there 
is no consensus because of the lack of data in large scale, 
randomized, controlled trials and the rare occurrence 
(13). Modalities of treatment depend on loosening, 
chronicity and other factors. It is divided in to antibiotic 
administration, with or without surgery. Surgical 
intervention included irrigation and debridement with 

Table1. Previous reports on Total Knee Arthroplasty infection by Brucella. Please note that none of them happened in patients with 
hemophilia

Study Age (year) Time between arthroplasty to 
infection Joint Management

Agarwal et al (18) 24 2 months Knee Medical therapy

Malizos et al (19) 74 4 months Knee Medical therapy

Orti et al (20) 60 14 months Knee Medical therapy

Weil et al (16) 61 2.5 years Knee Two stage revision arthroplasty

Weil et al (16) 67 14 years Knee Two stage revision arthroplasty

Tassinari et al (21) 68 NA Knee Medical therapy

Emel Sesli et al (13) 72 4 years Knee Arthroscopic lavage and debridement

Sazegari et al (14) 78 5 years Knee Medical therapy

Current case 28 3.5 years Knee Relapse despite medical therapy then perform 
double stage revision arthroplasty
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prosthesis retention or prosthesis removal. Prosthetic 
replacement can be performed in one stage or two 
stages (9, 11, 13).

In conclusion, Brucella infection of total joint 
prosthesis should be considered in patients with 
hemophilia and joint replacement who are living in 
endemic area for brucellosis and have pain or swelling 
in the index joint. Based on the latest consensus, 
surgical intervention such irrigation and debridement 
in early stage of disease (first 3 weeks) and one- or 
two-stage exchange in chronic cases should be part of 
a treatment.
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