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Abstract

Total knee arthroplasty is an increasingly common surgical intervention for degenerative
knee disease, yet it carries a risk of prosthetic joint infection (PJI). While bacterial infections
dominate the landscape of PJIs, fungal infections represent a rare but significant concern, es-
pecially in immunocompromised patients. This case report describes a 71-year-old patient
who presented in October 2024 with left knee pain and swelling 7 months after total knee
arthroplasty. A prosthetic joint infection due to Candida parapsilosis was diagnosed preoper-
atively by repetitive microbiological examination of synovial fluid and intraoperatively by
tissue samples and sonication of prosthetic material. A two-stage revision surgery with a
short 4-week interval was performed using an antifungal-impregnated spacer, followed by
6 months of systemic antifungal treatment with fluconazole and continued by fluconazole
suppressive treatment for another 6 months. A favorable clinical and functional outcome
was achieved after 11 months of follow-up. This is a rare case of fungal PJI treatment
with a two-stage revision with a shorter interval, using an antifungal impregnated spacer
combined with a prolonged antifungal therapy.

Keywords: Candida parapsilosis; total knee arthroplasty; fungal prosthetic joint infection;
antifungal spacer; case report

1. Introduction
The number of total knee arthroplasty (TKA) surgeries for treating degenerative

diseases of the knee joint has increased in recent years and continues to rise [1]. Prosthetic
joint infection (PJI) is a challenging and devastating complication of TKA and one of the
most common cases for revision surgery. The most common causative microorganisms are
Gram-positive bacteria, predominantly Staphylococcus aureus and Staphylococcus epidermidis;
although less prevalent, fungal infections, particularly those caused by Candida species,
can also cause PJI [2]. Incidence of PJI after joint replacement surgery is 1–2%, of which
fungal infections represent 1%. The most commonly isolated fungi are Candida albicans,
followed by Candida parapsilosis, Candida glabrata, and Candida tropicalis [3]. Fungal PJIs
are particularly common in immunocompromised patients, with risk factors including
malignancy, diabetes mellitus, hormonal therapy, and many more. Previous surgeries on
the affected joint are also considered a risk factor for infection [4].
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Candida parapsilosis is considered a skin commensal organism that can become
pathogenic under certain conditions. The major virulence factor of Candida parapsilo-
sis is the ability to adhere and to form biofilm on biotic and abiotic (artificial) surfaces.
Biofilm protects fungi against the immune system, contributes to resistance to antifun-
gals, and facilitates persistence on surfaces (prosthetic joints), although the biofilm of
Candida parapsilosis is less complex than that of Candida albicans on prosthetic surfaces [5,6].
Biofilm-related fungal infections are usually difficult to treat and necessitate a multifaceted
approach that includes antifungal therapy and surgical intervention in the case of PJI [7,8].
Overall, Candida parapsilosis PJI had better outcomes (over 90% success rate) compared
to Candida albicans PJI (with 50% success rate) according to the recent systematic review
by Grzlecki et al. [9].

This case report represents a patient who developed a PJI due to Candida parapsilosis
following TKA. The patient was successfully treated with two-stage revision surgery and
both systemic and local antifungals. The case report presents a short interval treatment
that is rarely described in fungal PJI, with a detailed description of the antifungal spacer
composition that is also rarely described in detail in the literature, despite widely accepted
use [9,10]. The case report adheres to reporting guidelines (CARE checklist in Supplemental
Materials), and the patient gave written informed consent for case presentation.

2. Case Report
A 71-year-old man with prostate cancer on hormonal therapy, chronic heart disease,

hypertension, and hyperlipidemia underwent a primary left knee arthroplasty due to sec-
ondary post-traumatic osteoarthritis in February 2024. The patient had a knee arthroscopy
in 2012 and reconstruction of the quadriceps tendon in 2014 on the same knee. The primary
knee replacement was performed in February 2024 and was particularly challenging be-
cause of a large degenerative cyst in the lateral femoral condyle and a weakened quadriceps
tendon with multiple foci of ossification. Preoperative severe osteoarthrosis of the left knee
is presented on radiography in Figure 1.

 

Figure 1. Radiology of left knee—anteroposterior and lateral views of the knee before implantation
of total knee endoprosthesis, showing severe knee osteoarthrosis with heterotopic ossifications after
quadriceps rupture and surgical treatment years ago.

After an uneventful period of seven months, the patient was admitted in September
2024 with left knee pain, prepatellar swelling, and redness of the skin, without any systemic
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signs of infection. Laboratory tests revealed a normal complete blood cell count and an ele-
vated C-reactive protein (CRP) level of 93 mg/dL. A high suspicion of PJI was established,
and knee aspiration was performed twice in September 2024, with the samples sent to the
microbiological laboratory. Laboratory analysis of the knee aspiration showed elevated
leucocyte count in synovial fluid, with a differential cell count revealing 91% neutrophil
granulocytes, total protein concentration of 44 g/L, consistent with an inflammatory pro-
cess. Contrast-enhanced magnetic resonance imaging (MRI) of the left knee was performed,
showing pronounced synovitis intra-articular with a small effusion extending through
the defect of the quadriceps tendon just above the patella into the subcutaneous tissue
suprapatellar into a large septate collection (Figure 2).

  

Figure 2. Contrast-enhanced magnetic resonance image of left knee: axial and lateral view of the
left knee showing pronounced synovitis intra-articular with a small effusion, extending through the
defect of the quadriceps tendon just above the patella into the subcutaneous tissue suprapatellar,
forming a large septate collection, small osteolysis around the femoral part of knee endoprosthesis.

Candida parapsilosis grew in both synovial fluid samples from separate aspirations
and was identified by standard microbiology methods at the microbiology laboratory
at the National laboratory of health, environment and food, Maribor. Unfortunately,
a mycogram was not obtained, as it is not performed in all samples routinely at the
laboratory. According to the retrospective analysis of bloodstream fungal infection from
central Slovenia, the Candida parapsilosis resistance rate to fluconazole was very low, and
we decided to start the treatment preoperatively with oral fluconazole 400 mg/day [11].
A decision to perform a two-stage revision surgery with a 4-week interval was taken.
The first stage was performed in October 2024, involving the complete removal of the
implant, debridement, and insertion of an antibiotic- and antifungal-impregnated cemented
spacer. For the spacer, we used Palacos R+G® cement (Heraeus Medical GmbH, Wehrheim,
Germany), with each package containing 40.8 g of cement powder, 20 mL of monomer
liquid, and 0.5 g of industrially premixed gentamicin. Additionally, we supplemented it
with 0.25 g of non-liposomal amphotericin B deoxycholate powder (Fungizone®, Delpharm,
Boulogne-Billancourt, France) per package. A total of three packages were used, resulting
in a cumulative amphotericin B dose of 0.75 g. The cement powder, antifungal powder,
and monomer liquid were thoroughly blended by hand, resulting in a yellowish-colored
bone cement of proper hardness. In Figure 3, the preparation of an antifungal-impregnated
cemented spacer is shown. During the operation procedure, 5 intraoperative tissue samples,
synovial tissue samples, 2 bone tissue samples with residual non-resorbable suture material,
and the explanted prosthesis were collected for further microbiological analysis; sonication
of the explanted material was performed and sonication fluid cultured according to a
standardized protocol. Candida parapsilosis grew from all tissue samples, bone samples, and
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from the sonication fluid of the removed implant in low concentration, 3 CFU/mL. Tissue
samples were also sent for histopathology exam, and acute inflammation was confirmed.
Antifungal therapy with intravenous caspofungin (70 mg) was started preoperatively, then
50 mg/day for two weeks, followed by an oral switch to fluconazole at 400 mg/day. The
patient continued fluconazole therapy until the second stage of surgery, with no drug
holiday before reimplantation was planned. In Figure 4, the left knee is presented in
radiography after the first-stage surgery with insertion of an antibiotic- and antifungal-
impregnated cemented spacer.

 

Figure 3. Preparation of antifungal-impregnated spacer.

 

Figure 4. Radiography of the left knee—anteroposterior and lateral views of the knee after removal
of knee endoprosthesis and insertion of an antibiotic- and antifungal-impregnated cemented spacer.

In November 2024, four and a half weeks later, the second stage was performed,
involving the removal of the spacer and reimplantation of the revision prosthesis. The
reimplantation procedure was a complex and surgically demanding procedure. A signifi-
cant bone defect, in combination with a degenerative cyst in the lateral femoral condyle,
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required careful management during the reimplantation procedure. The cyst added com-
plexity to the structural integrity of the femoral condyle, demanding attention to ensure
proper fixation of the new prosthesis. Additionally, wound closure proved difficult, since
it was impacted by scar tissue resulting from the previous two surgeries. Moreover, the
patient had an attenuated quadriceps tendon, which added to the challenges of achieving
stable joint function post-revision. The weakened tendon posed a risk for compromised
rehabilitation and further functional limitations. Tissue samples, including synovial tissue
and a portion of patellar bone with residual non-resorbable suture material and spacer,
were once again obtained for microbiological analysis. The spacer was sonicated, and the
sonication fluid was cultured. Preoperatively, the patient received 70 mg intravenous caspo-
fungin, piperacillin/tazobactam at 4.5 g every 8 h, and 1–1.5 g of vancomycin every 12 h
(depending on serum levels) until the microbiological results of the intraoperative samples
were available. Tissue samples remained sterile, and after two weeks, the patient was
discharged home on oral fluconazole therapy (400 mg/day) for the next 6 months. A
prolonged suppressive antifungal therapy is planned thereafter (200 mg daily for the next
6–12 months). Upon discharge, inflammatory parameters were in decline (CRP 13 mg/dL),
and the surgical wound was adequately healed. At the last follow-up check-up 11 months
after the surgery in October 2025, the patient’s knee was painless, without effusion, and the
surgical wound healed. The knee mobility was from 0 to 100 degrees, and greater flexion is
not expected due to the quadriceps scar. The patient is pain-free and can handle all daily
loads. The Knee injury and Osteoarthritis Outcome Score (KOOS) is 84. Inflammatory
markers remained negative, indicating no signs of infection or ongoing inflammation. The
patient experienced no side effects from antifungal therapy. He is still on fluconazole
200 mg orally, but the suppressive therapy will be stopped in 1 month (12 months after
surgery). Further careful clinical monitoring is planned. This clinical progression suggests
a favorable post-revision outcome, with the patient tolerating the suppressive antifungal
treatment well. The patient is satisfied with the treatment result. In Figure 5, radiography
after the reimplantation of the revision endoprosthesis is presented.

 

Figure 5. Radiography of the left knee—anteroposterior and lateral views after reimplantation of
revision knee endoprosthesis.
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3. Discussion
This case report describes a patient with multiple comorbidities who developed a

delayed onset PJI due to Candida parapsilosis following TKA. Fungal PJI is rare, and the
presence of immunosuppressive conditions, such as hormonal therapy, malignancy, and
diabetes mellitus, likely contributes to the susceptibility to infection [12]. Our patient has
a medical history of prostate carcinoma treated with hormonal therapy and a history of
two previous surgeries on the affected knee joint. These two risk factors likely played a
significant role in the development of the infection [13].

Clinical signs of fungal PJI are usually of a low-grade infection, such as in this case,
where the patient presented with knee pain, prepatellar swelling, and redness of the skin.
Joint aspiration is a diagnostic cornerstone in low-grade PJI and yields positive cultures;
nevertheless, the literature suggests that cultures can often be negative. However, an
elevated leucocyte count and standard diagnostic procedures for PJI help in the diagnosis
of PJI [14]. Due to the rarity of fungal PJI, it is crucial to have a proper microbiological
diagnostic in both the preoperative and intraoperative phases, with tissue samples and
sonication of removed implants and sonication fluid culture. The importance of preopera-
tive joint aspiration in PJI diagnostics in our case is shown by the fact that we were able
to adapt our therapeutic and surgical plan according to the isolate. A major limitation of
our case is the lack of mycogram in Candida parapsilosis, although we are well aware of the
rising fluconazole resistance in Candida parapsilosis [15].

The identification of Candida parapsilosis prompted the decision for a two-stage revision,
which is widely suggested in the literature as the preferred treatment approach for fungal
PJIs [16]. The first stage included removal of the infected implant and placement of an
antibiotic- and antifungal-impregnated spacer. Evidence suggests that improved outcomes
can be achieved when local antifungal agents are used directly at the site of infection [17].
Both non-liposomal amphotericin B (with deoxycholate) and liposomal amphotericin B
can be mixed with cement for local delivery in the treatment of fungal PJIs since they
are both stable at a temperature over 70 ◦C, which enables their usage in PMMA cement
spacers. Studies suggest that liposomal amphotericin B has the strongest biofilm-prevention
capacity and provides enhanced drug release from bone cement when compared to non-
liposomal amphotericin, making it the preferred choice for treating fungal infections in
prosthetic joints, although all forms of amphotericin B formulations were active against
Candida biofilms [18,19]. We used a lower dose of non-liposomal amphotericin (0.25 g of
amphotericin per 40 g Palacos R+G® cement powder), since the recent analysis showed
successful outcomes with lower doses as well [10]. However, we decided to use cement
with gentamicin added since substances like gentamicin act like poragens, which improve
elution of amphotericin from cement at the infection site [10,14]. A study by Kweon
et al. suggested that using gentamicin as a poragen improves the release of non-liposomal
amphotericin B. However, it decreases the compressive strength of the cement, limiting
its use for implant fixation [20]. The study by Czuban et al. found that the addition of
gentamicin did not improve the release of deoxycholate amphotericin B and also did not
lower compressive strength [19]. In our case, there was no significant concern regarding
compressive strength, as the cement was intended solely as a spacer and not for fixation. The
ratio of amphotericin B to gentamicin (poragen) used in our case was 1:2, differing from the
ratios in previous studies, where Kweon used a 1:50 ratio and Czuban used up to 1:4 [19,20].
We used commercially prepared PMMA cement with a fixed dose of gentamicin.

A regimen of intravenous caspofungin pre- and post-operatively, followed by oral
fluconazole, corresponds to current antifungal protocols for treatment of fungal PJI [21].

There is no consensus about the optimal time of reimplantation in fungal PJI. A study
by Phelan et al. involving 164 patients reported a median interval of 8.6 months for total hip
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arthroplasties and 2.3 months for total knee arthroplasties between implant removal and
reimplantation procedures [22]. Another retrospective study involving fungal PJI found a
median duration of 33.9 weeks between implant removal and reimplantation. This study
also highlighted that a longer interval and the presence of mixed bacterial infections were
associated with higher treatment failure rates [23]. The most recent publication by Tan et al.
described an interval of 4 weeks or less (3 weeks) in 2 cases among 102 [10]. In our case,
performing reimplantation after four and a half weeks resulted in favorable outcomes,
including a decline in inflammatory markers and proper wound healing. Additionally,
all tissue samples and sonication of the spacer collected at reimplantation remain sterile,
suggesting effective local and systemic treatment. This suggests that a shorter interval may
be effective, provided that proper infection control measures are implemented. However,
it is crucial to tailor the timing of reimplantation to each patient’s unique circumstances,
considering factors such as the organism involved, patient health status, and response to
initial treatments. Patients’ inconvenience, costs, and length of hospital stay are signifi-
cantly reduced in a shorter interval, and it is essential to consider this when planning the
therapeutic protocol [24].

Regarding the systemic antifungal therapy in PJI, it is important to choose an anti-
fungal with good biofilm activity, where amphotericin and echinocandins both have good
activity against biofilm [25]. Unfortunately, they are not available in an oral formulation
that would enable a shorter hospital stay. We treated the patient with biofilm-active anti-
fungal caspofungin for the first two weeks after implant removal, when infected tissue was
debrided surgically, but since a spacer was used in the possibly contaminated field, we
decided to treat the patient for 2 weeks systemically with caspofungin, which should pre-
vent biofilm formation on the spacer, combined with local amphotericin delivery from the
spacer. After 2 weeks, we continued with oral fluconazole until reimplantation, when again,
the patient received caspofungin for 14 days and was later discharged home on fluconazole.
The type and duration of suppressive antifungal therapy after the second stage of surgery
are also unclear. A long-term study of Candida species demonstrated that fluconazole
has appropriate antifungal efficacy for suppressive treatment in implant-related fungal
infections [26]. Sustained antifungal therapy for 6 months reflects a common approach,
highlighting the importance of prolonged treatment to prevent recurrence of infection [27].
According to the Pocket Guide to Diagnosis & Treatment of PJI, PRO-IMPLANT Founda-
tion, up to 12 months of suppressive antifungal therapy is recommended in the case of
fungal PJI. Since the patient tolerated fluconazole therapy well, we decided to prolong the
therapy to 12 months after surgery [28].

4. Conclusions
This case illustrates a case of fungal PJI infection and highlights the importance of

preoperative microbiological diagnostics and effective therapeutic planning, incorporating
comprehensive surgical and pharmacological strategies. A multidisciplinary, patient-
adapted approach is crucial in treating PJI that is difficult to manage to achieve the desired
outcome. Two-stage revision surgery in combination with prolonged antifungal therapy
seems to be the therapeutic option of choice, and a shorter interval can be successful.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/antibiotics14111112/s1. File S1: CARE checklist.
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Candidaemia in Central Slovenia: A 12-year retrospective survey. Mycoses 2021, 64, 753–762. [CrossRef] [PubMed]

12. Riaz, T.; Tande, A.J.; Steed, L.L.; Demos, H.A.; Salgado, C.D.; Osmon, D.R.; Marculescu, C.E. Risk Factors for Fungal Prosthetic
Joint Infection. J. Bone Jt. Infect. 2020, 5, 76–81. [CrossRef]

13. Keuning, M.C.; Al Moujahid, A.; Zijlstra, W.P. Prosthetic Joint Infection of a Revision Knee Arthroplasty with Candida parapsilosis.
Case Rep. Orthop. 2019, 2019, 3634519. [CrossRef] [PubMed]

14. Chisari, E.; Lin, F.; Fei, J.; Parvizi, J. Fungal periprosthetic joint infection: Rare but challenging problem. Chin. J. Traumatol. 2022,
25, 63–66. [CrossRef] [PubMed]

15. Asogan, M.; Kim, H.Y.; Kidd, S.; Alastruey-Izquierdo, A.; Govender, N.P.; Dao, A.; Shin, J.H.; Heim, J.; Ford, N.P.; Gigante, V.;
et al. Candida parapsilosis: A systematic review to inform the World Health Organization fungal priority pathogens list. Med.
Mycol. 2024, 62, myad131. [CrossRef] [PubMed] [PubMed Central]

16. Cobo, F.; Rodríguez-Granger, J.; Sampedro, A.; Aliaga-Martínez, L.; Navarro-Marí, J.M. Candida Prosthetic Joint Infection. A
Review of Treatment Methods. J. Bone Jt. Infect. 2017, 2, 114–121. [CrossRef]

17. Kim, J.K.; Lee, D.Y.; Kang, D.W.; Ro, D.H.; Lee, M.C.; Han, H.S. Efficacy of antifungal-impregnated cement spacer against chronic
fungal periprosthetic joint infections after total knee arthroplasty. Knee 2018, 25, 631–637. [CrossRef]

18. Cunningham, B.; McLaren, A.C.; Pauken, C.; McLemore, R. Liposomal formulation increases local delivery of amphotericin from
bone cement: A pilot study. Clin. Orthop. Relat. Res. 2012, 470, 2671–2676. [CrossRef] [PubMed] [PubMed Central]

https://doi.org/10.2106/jbjs.oa.22.00112
https://www.ncbi.nlm.nih.gov/pubmed/36864906
https://doi.org/10.1093/cid/cis803
https://www.ncbi.nlm.nih.gov/pubmed/23223583
https://doi.org/10.13107/jocr.2021.v11.i02.2042
https://www.ncbi.nlm.nih.gov/pubmed/34141680
https://doi.org/10.3390/jof9010080
https://doi.org/10.1128/IAI.70.2.878-888.2002
https://www.ncbi.nlm.nih.gov/pubmed/11796623
https://pmc.ncbi.nlm.nih.gov/articles/PMC127692
https://doi.org/10.1128/EC.00181-13
https://www.ncbi.nlm.nih.gov/pubmed/24297446
https://pmc.ncbi.nlm.nih.gov/articles/PMC4000102
https://doi.org/10.2106/JBJS.I.00574
https://doi.org/10.3390/diagnostics12112640
https://doi.org/10.3390/jof8080797
https://www.ncbi.nlm.nih.gov/pubmed/36012786
https://pmc.ncbi.nlm.nih.gov/articles/PMC9410158
https://doi.org/10.1111/myc.13278
https://www.ncbi.nlm.nih.gov/pubmed/33786895
https://doi.org/10.7150/jbji.40402
https://doi.org/10.1155/2019/3634519
https://www.ncbi.nlm.nih.gov/pubmed/31934480
https://doi.org/10.1016/j.cjtee.2021.12.006
https://www.ncbi.nlm.nih.gov/pubmed/35031203
https://doi.org/10.1093/mmy/myad131
https://www.ncbi.nlm.nih.gov/pubmed/38935912
https://pmc.ncbi.nlm.nih.gov/articles/PMC11210616
https://doi.org/10.7150/jbji.17699
https://doi.org/10.1016/j.knee.2018.04.004
https://doi.org/10.1007/s11999-012-2317-4
https://www.ncbi.nlm.nih.gov/pubmed/22467417
https://pmc.ncbi.nlm.nih.gov/articles/PMC3442012


Antibiotics 2025, 14, 1112 9 of 9

19. Czuban, M.; Wulsten, D.; Wang, L.; Di Luca, M.; Trampuz, A. Release of different amphotericin B formulations from PMMA bone
cements and their activity against Candida biofilm. Colloids Surf. B Biointerfaces 2019, 183, 110406. [CrossRef]

20. Kweon, C.; McLaren, A.C.; Leon, C.; McLemore, R. Amphotericin B delivery from bone cement increases with porosity but
strength decreases. Clin. Orthop. Relat. Res. 2011, 469, 3002–3007. [CrossRef]

21. Pappas, P.G.; Kauffman, C.A.; Andes, D.R.; Clancy, C.J.; Marr, K.A.; Ostrosky-Zeichner, L.; Reboli, A.C.; Schuster, M.G.; Vazquez,
J.A.; Walsh, T.J.; et al. Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases
Society of America. Clin. Infect. Dis. 2016, 62, e1–e50. [CrossRef]

22. Phelan, D.M.; Osmon, D.R.; Keating, M.R.; Hanssen, A.D. Delayed reimplantation arthroplasty for candidal prosthetic joint
infection: A report of 4 cases and review of the literature. Clin. Infect. Dis. 2002, 34, 930–938. [CrossRef]

23. Gao, Z.; Li, X.; Du, Y.; Peng, Y.; Wu, W.; Zhou, Y. Success Rate of Fungal Peri-Prosthetic Joint Infection Treated by 2-Stage Revision
and Potential Risk Factors of Treatment Failure: A Retrospective Study. Med. Sci. Monit. 2018, 24, 5549–5557. [CrossRef] [PubMed]

24. Winkler, T.; Stuhlert, M.G.W.; Lieb, E.; Müller, M.; von Roth, P.; Preininger, B.; Trampuz, A.; Perka, C.F. Outcome of short versus
long interval in two-stage exchange for periprosthetic joint infection: A prospective cohort study. Arch. Orthop. Trauma Surg. 2019,
139, 295–303. [CrossRef] [PubMed]

25. Escolà-Vergé, L.; Rodríguez-Pardo, D.; Lora-Tamayo, J.; Morata, L.; Murillo, O.; Vilchez, H.; Sorli, L.; Carrión, L.G.; Barbero, J.M.;
Palomino-Nicás, J.; et al. Candida periprosthetic joint infection: A rare and difficult-to-treat infection. J. Infect. 2018, 77, 151–157.
[CrossRef] [PubMed]

26. Hwang, B.H.; Yoon, J.Y.; Nam, C.H.; Jung, K.A.; Lee, S.C.; Han, C.D.; Moon, S.H. Fungal peri-prosthetic joint infection after
primary total knee replacement. J. Bone Joint Surg. Br. 2012, 94, 656–659. [CrossRef]

27. Starnes, V.; Duggan, J.; Hollingshead, C. Fungal Prosthetic Joint Infection: A Case Series and Review of the Literature. Infect. Dis.
Ther. 2024, 13, 1051–1065. [CrossRef]

28. PRO-IMPLANT Foundation. Pocket Guide to Diagnosis & Treatment of Periprosthetic Joint Infection (PJI). November 2023.
Available online: https://pro-implant.org/product/pocket-guide-to-diagnosis-treatment-of-periprosthetic-joint-infection-pji/
(accessed on 1 October 2025).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.colsurfb.2019.110406
https://doi.org/10.1007/s11999-011-1928-5
https://doi.org/10.1093/cid/civ933
https://doi.org/10.1086/339212
https://doi.org/10.12659/MSM.909168
https://www.ncbi.nlm.nih.gov/pubmed/30093606
https://doi.org/10.1007/s00402-018-3052-4
https://www.ncbi.nlm.nih.gov/pubmed/30443674
https://doi.org/10.1016/j.jinf.2018.03.012
https://www.ncbi.nlm.nih.gov/pubmed/29746950
https://doi.org/10.1302/0301-620X.94B5.28125
https://doi.org/10.1007/s40121-024-00964-9
https://pro-implant.org/product/pocket-guide-to-diagnosis-treatment-of-periprosthetic-joint-infection-pji/

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

