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Abstract
BACKGROUND
Brucellosis is the most common zoonosis worldwide and is endemic in the Middle East, Africa, Asia, and Latin America. However, it is uncommon in Central Europe, and periprosthetic infections caused by Brucella are therefore rare. Due to the low prevalence and nonspecific clinical presentation of the disease, accurate diagnosis can be challenging; no gold standard currently exists for treating brucellosis.

CASE SUMMARY
Here, we present a 68-year-old Afghan woman living in Austria with a periprosthetic knee infection caused by Brucella melitensis. The interval from total knee arthroplasty to septic loosening was five years. A profound medical history and examinations suggested that the patient had been suffering from unrecognized chronic osteoarticular brucellosis prior to total knee arthroplasty. She was successfully treated by two-stage revision surgery and combined antibiotic therapy over three months.

CONCLUSION
Clinicians should consider brucellosis as a possible cause of chronic arthralgia and periprosthetic infection in patients originating from countries with a high brucellosis burden.
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Core Tip: Periprosthetic infections caused by Brucella species are rare, difficult to diagnose, and challenging to treat. We present here our experience in treating a 68-year-old Afghan woman with a periprosthetic knee joint infection caused by Brucella melitensis. In conclusion we recommend clinicians to consider Brucellosis as a possible cause for chronic arthralgia and periprosthetic infection in patients originating from countries with a high brucellosis burden. 


INTRODUCTION
Brucellosis is a zoonotic bacterial infection caused by different species of gram-negative coccobacilli Brucellae[1]. While it is the most common zoonosis worldwide and endemic in large parts of the Middle East, Mediterranean, Central Asia, Africa, and Latin America, it is rare in Central Europe and Northern America[2].
Transmission usually occurs through the consumption of unpasteurized milk, and less commonly through direct contact with animals or the inhalation of infected particles[3]. Diagnosis is made by serological tests for antibodies against Brucella and culture of blood, joint aspirates, or other tissue samples. Cultivation of germs may be hampered by the slow-growing nature of Brucella species and therefore culture can require prolonged incubation. Highly sensitive molecular methods (nucleic acid amplification tests) can enable a quick diagnosis; however, they are still under development and no sufficiently validated commercial tests are currently available[4].
The disease itself usually presents with nonspecific symptoms such as fever, fatigue, loss of appetite, and weight loss[3]. Hematogenous spread may affect any organ; however, osteoarticular involvement (arthritis, osteomyelitis) is the most common complication[3,5,6]. Periprosthetic infections due to Brucella are extremely rare, and only 30 cases have been reported in the literature to date[6,7].

CASE PRESENTATION
Chief complaints
In December 2020, a 68-year-old female presented with pain, redness, and swelling in her left knee.

History of present illness
At the time of presentation, the complaints had been present for three months, and antibiotic therapy (oral amoxicillin 1 g twice daily) had already been started by her general practitioner.

History of past illness
Total knee arthroplasty (TKA) in the affected joint had been performed five years prior due to osteoarthritis (Figure 1). The initial postoperative course was uneventful. In the following years however the patient repeatedly presented to our outpatient clinic with pain in the operated knee and lumbar spine. Complaints always improved with physiotherapy, oral pain medication, and local cryotherapy to the knee.

Personal and family history
Neither the patient nor her family members had previous episodes of similar symptoms.

Physical examination
There was marked effusion, warming, and swelling in the left knee. The range of motion was quite limited due to pain. The patient was afebrile without any feeling of illness.

Laboratory examinations
The C-reactive protein (CRP) level was 2 mg/dL (norm < 1 mg/dL), and the leukocyte count was within the normal range. No aspirate could be withdrawn by intraarticular puncture.

Imaging examinations
X-ray imaging showed a tilt of the tibial plateau and radiolucent lines around the femoral component (Figure 2).

INITIAL DIAGNOSIS AND TREATMENT
Despite suspicion of septic loosening, an outpatient procedure was initially agreed upon because the patient refused surgical intervention. Therefore, she was fitted with a rigid knee brace and antibiotic therapy with amoxicillin was continued. We scheduled her for a check-up in our orthopedic outpatient clinic.
One week later, the pain and redness were reduced and the CRP level and leukocyte count remained unchanged. However, considerable effusion remained. Ten milliliters of intraarticular serohemorrhagic fluid were aspirated, and qualitative determination of alpha-defensin (Synovasure®, Zimmer Biomet) was positive. The cell count in the aspirate was 9800: 76% of these cells were granulocytes, thus confirming a periprosthetic joint infection. Revision surgery was agreed upon with the patient.
After removal of the prosthesis, a mobile vancomycin- and gentamicin-loaded spacer (VancoGenx™ SPACE Knee,Medix Medical) was implanted (Figure 3). Seven tissue samples were taken intraoperatively for culture and histopathology, and the prosthesis was sent for sonication. The antibiotic regimen was changed to intravenous (i.v.) cefuroxime.
Eight days after surgery Brucella melitensis was successfully cultivated in synovial fluid. Serological tests were positive for antibodies against Brucella melitensis and Brucella abortus. 

FINAL DIAGNOSIS
The final diagnosis was a periprosthetic knee joint infection caused by Brucella melitensis. 

TREATMENT
Antibiotic therapy was adapted to oral doxycycline 200 mg daily plus oral rifampicin 450 mg twice daily for 12 wk, and i.v. gentamicin was administered for two weeks under the close monitoring of serum levels due to severe renal insufficiency. Six weeks after implant removal a revision TKA was performed. To protect the new prosthesis from superinfection with rifampicin-resistant staphylococci, our patient received a single 1.5 g shot of i.v. cefuroxime preoperatively and i.v. daptomycin 500 mg for 14 d after reimplantation. After a total of 12 wk targeted antibiotic therapy was terminated (Figure 4).

OUTCOME AND FOLLOW-UP
Nineteen months after reimplantation, the patient was free of pain and walked without crutches. The affected joint showed no swelling, and the active range of motion was 115 degrees without a fixed flexion deformity or extensor lag. Inflammatory markers were within the normal range, and the levels of anti-Brucella antibodies had decreased. X-ray imaging showed no signs of loosening (Figure 5).

DISCUSSION
Periprosthetic infections with Brucella species are rare; therefore, diagnosis can be a challenge especially in nonendemic countries such as Austria. Our patient is originally from Afghanistan and had been living in Austria since 2013. The pain in her left knee started years before she emigrated to Austria, but no cause could be found in Afghanistan. TKA was performed in our department in 2015 after several attempts of conservative treatment for osteoarthritis.
When asked about the possible transmission of Brucella species, the patient denied consumption of unpasteurized milk or raw meat, but she reported that she had kept livestock in Afghanistan. The fact that the periprosthetic infection occurred five years after implantation but seven years after the last contact with livestock suggests that the patient had a latent infection with Brucella melitensis prior to TKA. Brucellosis has a tendency towards chronicity similar to tuberculosis. By evading the host immune defense, it can persist for long periods in practically any organ system, thus causing chronic granulomatous infections[5,8]. It is debatable whether the real cause of knee pain eventually leading to TKA in 2015 was chronic osteoarticular brucellosis rather than osteoarthrosis. In fact, our patient complained of recurrent load-dependent knee pain after her initial surgery. Minimal effusion was observed in various visits to our department. There was no warming or redness, and the pain always improved with cryotherapy and oral analgesics. Minor radiolucent lines at the anterior and posterior flanges of the femoral component were already evident one year postoperatively (Figure 6). However, such radiological changes are common, and the incidence is reported to be up to 20% for the type of prosthesis used here[9,10]. Therefore, infection was suspected in December 2020 only because the patient had severe pain, and the X-ray showed definite signs of loosening.
After the diagnosis of brucellosis was confirmed we performed magnetic resonance imaging (MRI) of the spine due to the patient’s history of chronic lower back pain. The MRI showed depleted intervertebral space in L4/L5 and post-inflammatory alterations indicating a residual state after spondylodiscitis. In conclusion, the history and clinical findings retrospectively and strongly suggest that the patient had suffered from chronic brucellosis with involvement of the knee and lumbar spine for years.
Our case also demonstrates the difficulty in detecting brucellosis especially because the patient was already receiving broad-spectrum penicillin when the diagnostic testing began. Culture was positive in one out of two synovial fluid samples and only one in seven intraoperative tissue samples. It took two weeks of culture until bacterial growth was noted. Sonication was negative. Antibody detection was performed after receiving the microbiological findings and was positive for Brucella melitensis and Brucella abortus; the latter, however, was considered a serological cross-reaction. Our diagnostic experience is consistent with reports in the literature stating that the detection of brucellosis can be challenging and complicated by the long cultivation required due to slow bacterial growth[4,6,7]. We therefore concur with recommendations suggesting screening for anti-Brucella antibodies early in patients from endemic countries or in close contact with livestock[6,7]. When serology is positive, invasive procedures such as joint aspiration or surgery should be performed using special protection including an apron, eye protection, and filtering face piece-3 mask to prevent transmission via aerosols. Laboratory staff must be informed about special hazards when handling samples[6,7,11].
Treatment of systemic brucellosis requires antibiotic combination therapy for at least six weeks. Monotherapy or a shorter duration of therapy carries a high risk of treatment failure and relapse[3,7,8]. The most common antibiotic combinations are doxycycline plus rifampicin or doxycycline plus streptomycin. Fluoroquinolones, trimethoprim/sulfamethoxazole, or gentamicin are also used. To date, no gold standard in antibiotic combination and duration of therapy has been established[3,7].
Antibiotic therapy for at least 12 wk is recommended in osteoarticular brucellosis[7,12]. Antimicrobial therapy without surgical intervention may be feasible in cases of periprosthetic infection and the absence of radiological loosening[6,13,14]. Thus, successful outcomes have been reported in eight out of nine joints with periprosthetic infections due to Brucella and with well-fixed implants when treated solely with antibiotics over six to 52 wk[6]. However, the sample number of patients described is too small to derive firm recommendations. Revision surgery is mandatory in cases of loose implants. Good results have been described for both one-stage and two-stage revision surgery with short or long intervals[6,7]. The prognosis of brucellosis, whether local or systemic, is generally good: Mortality is low but with high morbidity due to the multilocular and often protracted course of disease[3].
We opted for a two-stage revision with a six-week interval given the long history of pain over three months and the profound radiological changes in our case. The antibiotic regimen consisted of doxycycline and rifampicin for 12 wk, gentamicin for two weeks after implant removal, and daptomycin for two weeks after reimplantation. No side effects (changes in blood count or transaminases) were encountered. The treatment of our patient with multiple comorbidities was an interdisciplinary challenge involving orthopedics, internal medicine, and microbiology, and we would like to thank all the disciplines for their contribution to the good outcome.

CONCLUSION
Brucellosis can be easily missed given the low prevalence in nonendemic countries. We recommend that clinicians consider brucellosis as a possible cause for chronic arthralgia, backache, and periprosthetic infection in patients from countries with a high brucellosis burden. If brucellosis is considered, then serological tests should be performed prior to joint aspiration or surgery because those procedures pose a risk of transmission via aerosols and therefore require special safety precautions. There is currently no uniform treatment concept in surgical intervention or choice and duration of antibiotic therapy for periprosthetic joint infections caused by Brucella; however, our antibiotic regimen was successful and can be used to guide future cases. 
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Figure 1 Radiograph showing total knee arthroplasty five days after surgery. A: Anterior-posterior view; B: Lateral view.
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Figure 2 Radiograph showing a tilt of the tibial plateau and radiolucent lines around the femoral component. A: Anterior-posterior view; B: Lateral view.
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Figure 3 Immediate postoperative radiograph showing an antibiotic-loaded spacer. A: Anterior-posterior view; B: Lateral view.
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Figure 4 Postoperative antibiotic regimen after implant removal.


[image: D:\小桌面\新建文件夹\SE\jdz-pdf\80964\pdf\80964-g005.png]
Figure 5 Ten-month postoperative radiograph showing a revision knee arthroplasty (Attune® Revision Knee System, J&J Medical Devices). A: Anterior-posterior view; B: Lateral view.
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Figure 6 Radiograph one year after the initial surgery showing radiolucent lines around the femoral component. A: Anterior-posterior view; B: Lateral view.
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