
Introduction
In recent times, India has experienced a substantial increase in 
joint replacement surgeries, specifically total knee and hip 
replacements. The number of cases has risen from 1,019 in 2006 
to 27,000 in 2019 [1]. A significant majority of these patients 
(98.5%) were suffering from knee joint osteoarthritis or 
avascular necrosis of the femoral head [1]. Periprosthetic joint 
infection (PJI) stands out as one of the most severe and 
expensive complications that can occur after total joint 
arthroplasty (TJA). PJI is responsible for approximately 25% of 
failures in total knee arthroplasty and 15% of failures in total hip 
arthroplasty (THA) [2]. As the prevalence of joint arthroplasties 

continues to rise, the incidence of PJI is expected to increase, 
which will present substantial challenges for both patients and 
the health-care system.
Various risk factors have been associated with the development 
of PJI, including conditions such as diabetes mellitus, avascular 
necrosis of the femoral head, femoral neck fractures, rheumatoid 
arthritis, cardiovascular disease, and osteoarthritis [3]. Bacterial 
infections, primarily Staphylococcus aureus and coagulase-
negative staphylococci, are the main culprits behind PJI, making 
up 50–60% of cases [4]. Although fungal infections are rare, they 
can be devastating, often caused by Candida and Aspergillus 
species [5]. Managing fungal PJIs is particularly challenging due 
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Introduction: The recent surge in joint replacement surgeries in India, particularly total knee and hip replacements, is notable. The majority of 
patients undergoing these procedures suffered from knee osteoarthritis or femoral head avascular necrosis. However, this increase in joint 
replacements has also led to a rise in periprosthetic joint infections (PJI), a severe and costly complication. PJI is responsible for 25% of total knee 
arthroplasty failures and 15% of total hip arthroplasty failures. Various risk factors, such as diabetes, fractures, and arthritis, are associated with 
PJI development. Bacterial infections, notably Staphylococcus species, are the primary cause of PJI, but rare fungal infections are often caused by 
Candida and Aspergillus. There is a lack of clinical trials and limited knowledge about the prevalence and treatment of fungal PJIs.
Case Report: This report presents a unique case of delayed PJI caused by Candida albicans in an otherwise healthy patient.
Conclusion: This case report emphasizes the need for further research and standardized treatment guidelines. Treatment typically involves a 
two-stage revision with extended antifungal therapy. The optimal duration of antifungal treatment remains uncertain.
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Abstract

Learning Point of the Article:
This case report serves as a reminder to health-care professionals to consider fungal peri-prosthetic joint infection in their differential 

diagnosis, even in patients without apparent risk factors, and to emphasize the importance of timely diagnosis and appropriate treatment.
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to the complex structure of fungal biofilms and the lack of 
established treatment guidelines [6].
Because fungal PJIs are so uncommon, there is a scarcity of 
clinical trials and limited knowledge regarding their prevalence, 
risk factors, sources, and treatment protocols. Therefore, case 
reports of fungal PJIs play a crucial role in improving our 
understanding of this condition. This report details a unique 
case of delayed PJI caused by Candida albicans in an 
immunocompetent patient without underlying comorbidities, 
a scenario rarely documented in Central India.

Case Report
A 33-year-old female patient sought treatment in our 
orthopedic department, complaining of right hip pain. Her 
history included a fall and hip injury over a decade ago, which 

had been managed conservatively, providing relief. However, 2 
years later, she began experiencing recurrent hip pain without 
recent trauma, leading to sporadic use of analgesics over 5 years. 
She visited a local orthopedic hospital where she was diagnosed 
with right hip arthritis secondary to post-traumatic avascular 
necrosis of the femoral head according to her symptoms and 
radiological findings (Fig. 1). In 2018, she underwent a right 
THA outside our hospital for hip joint arthritis. Postoperatively, 
she experienced a right hip dislocation on the 3rd day, which 
was reduced at the same facility under spinal anesthesia. A 
second hip dislocation occurred on the 12th day, followed by 
another reduction and 15 days of immobilization with a 
Thomas splint. After 15 days, partial weight-bearing 
mobilization with a walker began, and she was discharged a few 
days later. Three months later, she progressed to full weight-
bearing mobilization with intermittent analgesic use. Despite 
no fresh trauma or pus discharge from the hip, she developed 
hip pain, leading to a recommendation for an ultrasound-
guided biopsy, which showed no bacterial growth.
Four years post-THA, the patient presented to our hospital with 
progressively worsening right hip pain, difficulty walking, 
tenderness, local erythema, elevated local temperature, and 
restricted hip joint movement. Radiography revealed right 
cemented hip total hip joint replacement with loosened 
acetabular components (Fig. 2). While C-reactive protein 
(CRP) levels were normal, the erythrocyte sedimentation rate 
(ESR) was elevated at 100 mm/h. Ultrasound-guided 
aspiration from the right hip yielded no growth on aerobic 
culture. Subsequently, the patient underwent Stage 1 revision in 
which debridement, prosthesis removal, and antibiotic 
(vancomycin) cement spacer insertion were done (Fig. 3). 
Multiple microbiological investigations were conducted on 
intraoperative peri-prosthetic tissue samples and synovial fluid 
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Figure 3: Radiograph showing right hip Stage 1 revision with 
cement spacer insertion.

F i g u r e  1 :  X - r a y  p e l v i s  w i t h  b o t h  h i p 
anteroposterior view showing right hip arthritis 
secondary to post-traumatic avascular necrosis of 
the femoral head.

Figure 2: (A) X-ray pelvis with both hip anteroposterior view and 2. (B) Right hip lateral view after 
primary total hip replacement surgery showing loosening of the acetabular cup with lysis around 
the femoral stem (indicated by arrows).
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samples. Tissue samples were cultured on various agar media, 
including blood agar, MacConkey agar, and chocolate agar, with 
extended incubation for 14 days. The synovial fluid sample was 
inoculated into an automated blood culture bottle and 
incubated in the BACT/ALERT® VIRTUO® system. Gram 
staining of the bottle’s contents revealed budding yeast cells 
with pseudohyphae (Fig. 4). Subculture from the bottle on 
blood agar, incubated at 37 degrees Celsius, showed colonies 
with budding yeast cells, identified as C. albicans (Fig. 5). 
VITEK® 2 Compact automated identification confirmed the 
growth as C. albicans, sensitive to various antifungal agents.

The pat ient  was  then star ted on intravenous 
amphotericin B and fluconazole for the next 2 weeks. 
After 14 days, suture removal revealed a dry and healthy 
wound. She was discharged on oral fluconazole 400 mg 
BD and Cefuroxime 500 mg BD and advised non-weight-
bearing mobilization with a walker. Subsequent follow-
ups were uneventful, and oral fluconazole continued for 4 
weeks. The surgical wound healed well. After 3 months, 
she underwent cement spacer removal and second-stage 
revision total hip replacement without complications. 
The patient was discharged on oral cefuroxime 500 mg 
OD for 14 days and full weight-bearing mobilization with 
a walker. She remained asymptomatic during follow-up, 
12 months after the revision hip joint replacement with 
no radiological evidence of implant loosening (Fig. 6).

Discussion
Fungal PJIs are uncommon yet complex issues, typically 
affecting individuals who are immunocompromised, 
have underlying health conditions, or have been on 
extended antibiotic treatments [7]. This case study sheds 

light on a rare instance of PJI caused by C. albicans in a patient 
who is immunocompetent and lacks any predisposing factors.
Fungal PJIs typically manifest as pain and swelling, and their 
symptoms can develop gradually. Because the symptoms are 
often mild, and Candida-related PJI is not typically suspected, 
the diagnosis is frequently delayed [7]. C. albicans is the most 
common fungal pathogen responsible for PJI, and it can occur 
either shortly after joint replacement surgery or much later, 
making it challenging to determine the source of the infection 
[5].

Figure 5: Positive germ tube test from creamy pasty colonies grown 
from intraoperative tissue samples under ×40 magnification.

Figure 6:Radiograph showing Stage 2 revision - Total hip joint 
replacement with cemented femoral stem and uncemented acetabular 
cup - 1 year post-surgical follow-up with no signs of loosening.

Figure 4: Image showing Gram stain of flagged positive Bact/Alert bottle 
containing intraoperative tissue sample. It shows oval budding yeast cells of 
size approximately 4–6 microns with pseudohyphae seen under ×100 
magnification.
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The diagnostic process for fungal PJIs can be complicated by 
normal or only slightly elevated inflammatory markers such as 
ESR and CRP. Identifying the presence of Candida in samples, 
especially when it is not detected in Gram-stained smears, can 
be challenging. To enhance sensitivity, it is recommended to use 
extended culture periods and blood culture bottles for synovial 
fluid analysis [7].
Treatment for fungal PJIs usually involves a two-stage revision 
arthroplasty accompanied by an extended course of antifungal 
therapy [6]. The choice of antifungal medication depends on 
local resistance patterns, with amphotericin B and fluconazole 
being effective options. Prolonged post-revision antifungal 
therapy is crucial, although the optimal duration is still 
uncertain [6]. Various factors contribute to the likelihood of 
fungal infections. Among these, factors related to the host’s 
health play a significant role. Conditions such as diabetes, 
weakened immune systems (either due to immunosuppression 
or immunodeficiency), rheumatoid arthritis, cancer, 
tuberculosis, and issues related to kidney function or 
transplantation have been linked to an increased risk of fungal 
infections [8, 9]. In addition, the body’s immune response and 
nutritional health also play a crucial role in determining the 
susceptibility to these infections [10]. However, this was a rare 
case in which a nutritionally fair and immunocompetent patient 
developed fungal PJI without any apparent risk factors. 

Conclusion
Fungal PJIs are rare but intricate complications of joint 
arthroplasties. This case underscores the importance of timely 
microbiological diagnostics and two-stage revision with 
extended antifungal therapy in managing such infections. 
Fungal PJIs should be considered even in immunocompetent 
patients without apparent risk factors. Further research and 
standardized treatment guidelines are needed to enhance our 
understanding and management of fungal PJIs.

Clinical Message

Clinicians should maintain a high index of suspicion for fungal PJIs, 
as they can occur even in immunocompetent patients without 
known risk factors. Fungal PJIs may present with mild, gradual 
symptoms, delaying diagnosis. Utilizing extended culture methods 
and blood culture bottles for synovial fluid analysis can improve 
sensitivity in detecting fungal pathogens. Treatment typically 
involves a two-stage revision and extended antifungal therapy based 
on local resistance patterns. Given the scarcity of clinical trials and 
limited knowledge, further research is crucial to establish 
standardized guidelines for managing fungal PJIs. Early diagnosis 
and appropriate treatment are essential for improved outcomes in 
these challenging cases.
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