
Introduction
Periprosthetic joint infection (PJI) remains one of the most 
serious complications following total knee arthroplasty, often 
resulting in implant failure, prolonged morbidity, and impaired 

function. Accurate and timely identification of rare causative 
pathogens is challenging but critical. Matrix-assisted laser 
desorption ionization–time of flight mass spectrometry 
(MALDI-TOF MS) has emerged as a state-of-the-art tool in 
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Introduction: Periprosthetic joint infection (PJI) is a serious and potentially devastating complication of total knee arthroplasty (TKA). While 
bacterial pathogens account for the majority of cases, fungal PJI is exceedingly rare, representing <1% of all prosthetic joint infections. Among 
fungal organisms, Candida albicans is the most commonly implicated species. Candida viswanathii is an extremely rare fungal pathogen, and to 
the best of our knowledge, there are no previously reported cases of periprosthetic knee joint infection caused by this organism. We report the 
first such case, highlighting its clinical presentation, diagnostic challenges, and management.
Case Report: We report the case of an 80-year-old non-immunocompromised male who developed a periprosthetic fungal knee joint infection 
following TKA. The clinical presentation was atypical, causing significant soft-tissue destruction with rupture of the arthrotomy and dislocation 
of the patella. After negative bacterial cultures and failed debridement procedures, repeat joint aspiration at our institute revealed C. viswanathii, 
confirmed using matrix-assisted laser desorption ionization–time-of-flight mass spectrometry. The patient subsequently underwent staged 
revision surgery with placement of amphotericin B–impregnated cement spacers and received prolonged systemic antifungal therapy. Due to 
extensive soft-tissue destruction and persistent intramedullary infection, knee arthrodesis using a novel cement rod (K-nail) static spacer 
technique was performed. Clinical and laboratory improvement was observed on follow-up.
Conclusion: To our knowledge, this is the first reported case of periprosthetic knee joint infection caused by Candida viswanathii, a rare non-
albicans Candida species, presenting with significant soft-tissue destruction and an atypical clinical course. Early suspicion, advanced 
microbiological identification, aggressive surgical management, and prolonged targeted antifungal therapy are critical for achieving successful 
outcomes.
Keywords: Fungal periprosthetic joint infection, Candida viswanathii, total knee arthroplasty, antifungal-loaded cement, knee arthrodesis, 
MALDI-TOF mass spectrometry.

Abstract

Learning Point of the Article:
Persistent or culture-negative periprosthetic knee infections warrant consideration ofrare fungal pathogens such as Candida viswanathii, 

whose identification requiresuse of modern diagnostic techniques like MALDI-TOF assay enabling targetedantifungal therapy.
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advanced microbiology laboratories, allowing rapid, species-
level identification even in culture-negative or chronic 
infections [1,2].
Management of extensive PJI in frail or elderly patients with 
significant soft-tissue damage, patellar dislocation, and rupture 
of the arthrotomy poses additional surgical challenges. In cases 
where conventional revision strategies are inadequate due to 
severe soft-tissue or bone compromise, novel surgical 
techniques such as K-nail arthrodesis provide a reliable limb-
salvage option. This technique offers stable fixation, facilitates 

local antifungal delivery, and provides functional support while 
reducing the risk of reinfection [3,4,5,6].
While bacterial pathogens account for the majority of PJIs, 
fungal infections are uncommon, representing <1% of cases, 
and are associated with delayed diagnosis, higher recurrence 
rates, and poorer outcomes [7,8].
Among fungal pathogens, Candida albicans is most frequently 
reported, followed by other non-albicans Candida (NAC) 
species [9,10]. Candida viswanathii is an exceptionally rare 
organism, previously described only in a few clinical scenarios, 
including non-orthopedic cases such as fatal meningitis [11]. 
To the best of our knowledge, no cases of periprosthetic knee 
joint infection caused by C. viswanathii have been reported to 
date.
This case report illustrates the diagnostic complexity and 
surgical decision-making involved in managing a periprosthetic 
knee infection caused by C. viswanathii, highlighting the role of 
advanced microbiological identification and innovative 
arthrodesis techniques.

Case Report
An 80-year-old, well-nourished, non-immunocompromised 
male underwent bilateral total knee arthroplasty for advanced 
osteoarthritis. The initial post-operative course was uneventful. 
However, 2 months following surgery, the patient developed 
persistent knee swelling and recurrent joint effusion. He 
underwent multiple joint aspirations and debridement 
procedures at an outside institution. Initial microbiological 
cultures were negative, and empirical antibiotic therapy was 
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Figure 1: Clinical image of right knee after primary implant dislocation 
showing swelling and local signs of inflammation.

Figure 2: X-ray of the right knee in coronal (anteroposterior) view showing 
prosthesis instability with patellar dislocation.

Figure 3: Intraoperative image during removal of primary implants and 
insertion of cement spacer showing extensive soft-tissue destruction, 
arthrotomy rupture, and patellar dislocation.
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administered.
Five months postoperatively, the patient presented to our 
institution with worsening pain, swelling, patellar dislocation, 
arthrotomy rupture, and significant functional limitation. 
Clinical examination revealed poor quadriceps function and 
reduced range of motion, with marked soft-tissue compromise, 
including arthrotomy rupture and patellar dislocation (Fig. 1). 
Radiological evaluation demonstrated prosthetic instability 
with extensive periarticular soft-tissue damage (Fig. 2).
Antibiotics were withheld for 2 weeks, and repeat joint 
aspiration was performed. Fungal cultures revealed growth of C. 
viswanathii, which was confirmed using MALDI-TOF MS. 
This established the diagnosis of fungal PJI and represented the 
first reported case of C. viswanathii infection following total 
knee arthroplasty.
The patient underwent first-stage revision arthroplasty with 
removal of the prosthesis (Fig. 3) and placement of a dynamic 
spacer impregnated with amphotericin B (Fig. 4) to achieve 
high local antifungal concentrations. Under infectious disease 
specialist guidance, systemic antifungal therapy was initiated 
with oral posaconazole and later changed to voriconazole and 5-
fluorocytosine. On review 3 months postoperatively, the 
patient was noted to have recurrent patellar dislocation 
associated with arthrotomy dehiscence (Fig. 5). Erythrocyte 
sedimentation rate (ESR) was 116 mm/h, and C-reactive 
protein (CRP) level was 11.1 mg/L.
Despite aggressive management, progressive soft-tissue 
destruction was noted. Given the persistence of infection, 
severity of soft-tissue loss and instability, and the overall frail 
clinical condition of the patient, revision to a static spacer was 
planned. A novel cement rod (K-nail) technique was used, with 
the construct fixed into the distal femur and proximal tibia using 
amphotericin B–impregnated cement.

Novel Surgical Management Technique – Knee Arthrodesis 
with Intramedullary Polymethylmethacrylate (PMMA) 
Cemented K-Nail Construct – Described by  Author Dr 
Suresh Patil
Antimicrobial therapy was withheld prior to surgery to aid 
intraoperative microbiological diagnosis, and antifungal 
treatment was initiated only after obtaining adequate deep 
tissue and fluid samples. Following surgical exposure, the 
femoral, tibial, and patellar components were removed, and all 
residual cement was meticulously cleared. Extensive intra-
operative soft-tissue destruction and bone loss were noted (Fig. 
6a and b). An extensive synovectomy was performed, along 
with thorough debridement of necrotic bone and soft tissue 
until healthy bleeding tissue was encountered after tourniquet 
release. The femoral and tibial intramedullary canals were 
opened, and multiple intraoperative samples were obtained for 
fungal culture and histopathological examination. The canals 
were subsequently brush-irrigated to remove infected and 
devitalized material.
A cement-coated rod (K-nail) construct was then fashioned 
using a metallic rod of appropriate length to achieve stable 
intramedullary fixation within the femur and tibia while 
maintaining slight valgus and flexion alignment. Amphotericin 
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Figure 4: Intraoperative image showing the prepared dynamic cement spacer 
(femoral and tibial component).

Figure 5: Radiological image: X-ray of the right knee in coronal 
(anteroposterior) view showing dislocation of the spacer with patellar 
dislocation.
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B–impregnated PMMA cement was hand-mixed and applied 
once a suitable working consistency was achieved. The rod was 
inserted retrograde into the femur and antegrade into the tibia, 
ensuring central positioning across the knee joint.
Additional antifungal-loaded cement was applied around the 
rod within the metaphyseal regions of the femur and tibia to 
enhance construct stability and provide high local antifungal 
delivery. A flat cement spacer was molded within the joint space 
to minimize soft-tissue adherence and facilitate potential future 
exposure. Limb alignment and distraction were maintained 
until complete cement polymerization, with continuous saline 
irrigation used to limit thermal injury and protect posterior 
neurovascular structures.
After cement hardening, the construct was found to be stable. 
Wound closure was performed over deep suction drains in 
layers, with satisfactory soft-tissue coverage achieved without 
undue tension. Post-operative radiographic imaging was 
performed, and a stable construct was noted (Fig. 7). 
Postoperatively, the patient was mobilized with assistive devices 
based on clinical stability and soft-tissue condition. Systemic 
antifungal therapy was continued under infectious disease 
guidance, with inflammatory markers monitored during follow-
up. Intravenous micafungin 150 mg once a day for 6 months was 
advised. The biomarkers of the patient immediately 
postoperatively were as follows: CRP (4.2 mg/L), ESR (96 
mm/h). On regular 3-monthly follow-up examinations, the 
patient demonstrated clinical improvement with reduction in 
pain and swelling and normalization of inflammatory markers, 
including CRP. At 3 months following surgery, the biomarkers 
for this patient were as follows: CRP (4.7 mg/L), ESR (34 
mm/h). At 7 months following surgery, the biomarkers for this 
patient were as follows: CRP (4.2 mg/L), ESR (28 mm/h). At 
1-year follow-up, the patient was able to perform a successful 
straight leg raise (Fig. 8).

Discussion

Fungal PJI and C. viswanathii
Fungal PJI is a rare but devastating complication of total knee 
arthroplasty and is associated with significant diagnostic delays 
and poor outcomes [7,8]. Approximately 90% of invasive 
candidiasis is caused by five common species (Candida 
albicans, Candida tropicalis, Candida glabrata, Candida krusei, 
and Candida parapsilosis). The incidence of PJI due to NAC 
species is rising and is often associated with aggressive local 
tissue destruction and marked antifungal resistance.
C. viswanathii is a rare pathogen, with limited literature 
describing its virulence, clinical manifestations, mycological 
properties, and management. First described in India in 1959 
[11], the incidence of C. viswanathii remains sporadic. Most 
documented cases originate from South and Southeast Asia. 

The largest published case series of C. viswanathii infections, 
spanning 4 years in India, documented 23 cases [12]. A major 
challenge associated with C. viswanathii is accurate and timely 
diagnosis. Non-specific clinical presentation and low sensitivity 
of routine laboratory markers pose challenges in early 
recognition and treatment. A high index of suspicion is required 
even in immunocompetent individuals. Uncommon Candida 
species may be absent from routinely used laboratory databases, 
leading to delayed identification or inadequate therapy. Culture 
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Figure 6: (a and b) Intraoperative images showing removal of the dynamic 
cement spacer and progressive soft tissue damage with arthrotomy rupture.

Figure 7: Radiological image: X-ray of the right knee in coronal 
(anteroposterior) and sagittal (lateral) views showing the insertion of the 
static spacer using an intramedullary polymethylmethacrylate-cemented K-
nail construct.
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of multiple joint aspirates and intraoperative tissue samples 
remains the gold standard, while advanced identification 
techniques such as MALDI-TOF MS are crucial for detecting 
rare fungal organisms.
Data on the antifungal susceptibility of C. viswanathii (2015) 
are shown in Table 1 [12].

MALDI-TOF MS in identification of C. viswanathii
Uncommon organisms may be misidentified or remain 
unidentified unless expanded or custom reference libraries are 
used, including curated online resources such as MicrobeNet 
[1,2]. Although published data specifically addressing MALDI-
TOF MS identification of C. viswanathii are limited, available 
reports suggest that this species can be distinguished from 
closely related taxa, such as C. tropicalis, 
when relevant spectra are present in the 
database [1,2]. MALDI-TOF MS has 
become an important tool in clinical 
m y c o l o g y  f o r  r a p i d  s p e c i e s - l e v e l 
identification of yeast isolates, including 
Candida species [13,14]. The technique 
i d e n t i f i e s  o r g a n i s m s  b y  a n a l y z i n g 
characteristic protein spectra from cultured 
isolates and matching them with reference 
databases, allowing timely species-level 
identification in routine practice. While this 
tool demonstrates high accuracy for 
common Candida species when appropriate 
reference spectra are available, identification 
of rare or emerging species may be limited by 
incomplete database representation (Fig. 9) 
[15].
This highlights the value of MALDI-TOF 

MS in recognizing rare fungal pathogens in prosthetic joint 
infections, provided adequate reference data are available, 
a n d  u n d e r s co re s  t h e  i m p o r t a n ce  o f  co r re l at i ng 
microbiological findings with clinical and operative features.

Susceptibility of C. viswanathii to antimicrobial therapy
C. viswanathii has been associated with elevated minimum 
inhibitory concentrations to fluconazole, increasing the risk 
of treatment failure with routine antifungal drugs [12]. 
Resistance or reduced susceptibility to commonly used 
antifungals may contribute to persistent infection, invasive 
disease, and potential nosocomial transmission, particularly 
in vulnerable populations. These factors highlight the 
importance of maintaining a high index of suspicion for 
persistent invasive infections not responding to antibiotic 
therapy, prompting early and precise mycological diagnosis 

combined with antifungal susceptibility testing. Prompt 
recognition of resistance patterns allows timely modification of 
antifungal regimens, which is crucial for optimizing outcomes 
and preventing complications [7,8].
Management of chronic fungal PJI remains challenging due to 
delayed diagnosis, aggressive local tissue destruction, and high 
rates of recurrence. Persistent intramedullary infection, soft-
tissue destruction, and failure of staged debridement and spacer 
placement precluded reimplantation with a revision prosthesis. 
Knee arthrodesis thus remained a pragmatic and effective limb 
salvage strategy. Intramedullary fixation using cemented 
(PMMA) “K-nail” constructs provides stability, allows early 
ambulation, and facilitates canal debridement and high local 
delivery of antimicrobial agents, which is crucial for clearing 

Figure 8: Clinical image showing the status of the patient at 1-year post-operative 
follow-up, showing the patient’s ability to perform a successful straight leg raise test.

Figure 9: Demonstrating apparatus and technique for matrix-assisted laser desorption 
ionization–time-of-flight mass spectrometry.
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persistent intramedullary fungal pathogens. Amphotericin B 
remains the most commonly recommended agent for local 
delivery due to its broad antifungal spectrum and heat-stable 
characteristics. Fusion rates are comparable – reported between 
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supports the role of this technique as a definitive second-stage 
procedure following unsuccessful initial revision in rare and 
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Conclusion
Fungal PJI caused by C. viswanathii is extremely rare and poses 
significant diagnostic and therapeutic challenges. This case 
emphasizes the importance of maintaining a high index of 
suspicion in persistent or culture-negative PJIs. Advanced 
microbiological identification using MALDI-TOF MS assay, 
aggressive surgical management, antifungal-loaded cement, 
and prolonged systemic antifungal therapy are essential for 
successful outcomes.

Clinical Message

Persistent or culture-negative periprosthetic knee joint infections 
should prompt consideration of rare fungal pathogens, including C. 
viswanathii, especially in frail elderly patients. Early use of advanced 
diagnostic tools such as MALDI-TOF MS requires state-of-the-art 
laboratories, microbiological expertise, and reference databases for 
accurate identification and targeted antifungal therapy. In cases with 
severe soft-tissue compromise or failed revision surgery, antifungal-
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Organism/Year (n )
Antifungal 

agent
MIC range MIC50 MIC90

Candida viswanathii 

2015 (n =16)
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Table 1: Demonstrating antifungal susceptibility of Candida viswanathii  through 

minimum inhibitory concentration (MIC) range for various antifungal agents
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