
Introduction
Periprosthetic joint infection (PJI) is a serious and feared 
complication following total knee arthroplasty (TKA), with an 
incidence of 1–2% in primary procedures and higher rates in 
revision cases [1,2]. PJI is associated with significant morbidity, 
increased healthcare costs, and a substantial impact on patient 
quality of life [3].
While acute PJI often presents with overt signs of infection, low-
grade PJI is frequently insidious, manifesting as persistent pain, 
mild swelling, or subtle joint dysfunction without systemic 
symptoms [4]. Low-grade infections are commonly caused by 

low-v ir ulence organisms such as coagulase-negative 
staphylococci, including Staphylococcus hominis, which are 
capable of forming biofilms on prosthetic surfaces and thereby 
evading host immune responses and antibiotic therapy [5,6].
Diagnosis is challenging because inflammatory markers, imaging 
studies, and joint aspiration cultures may be normal or 
inconclusive [4,6]. Although the Musculoskeletal Infection 
Society (MSIS) and International Consensus Meeting (ICM) 
criteria provide structured diagnostic frameworks, their 
sensitivity is limited in low-grade infections [3,7].
Management of PJI requires a multidisciplinary approach. 
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Background: Low-grade periprosthetic joint infections (PJIs) are diagnostically challenging and often present with subtle clinical and 
laboratory findings. The optimal surgical strategy – one-stage or two-stage revision – remains controversial.
Case Report: We report a 74-year-old male with a low-grade PJI due to Staphylococcus hominis 6 months after cruciate-retaining total knee 
arthroplasty. Despite normal inflammatory markers, negative aspirate culture, and inconclusive imaging, tissue cultures confirmed infection. 
The patient underwent a one-stage revision with a favorable outcome. The immediate post-operative management was complicated by deep 
venous thrombosis and pulmonary embolism, prompting consideration of the risks inherent in revision surgery.
Conclusion: One-stage revision may be a viable option for selected patients with low-grade PJI, offering comparable infection control, 
improved functional outcomes, and lesser complications compared with two-stage revision.
Keywords: Periprosthetic joint infection, total knee arthroplasty, one-stage revision, Staphylococcus hominis, Low-grade infection.

Abstract

Learning Point of the Article:
One-stage revision arthroplasty is an effective treatment option for selected patients with low-grade periprosthetic knee infection caused by 

low-virulence organisms, providing reliable infection control with reduced morbidity.

One-Stage Revision for Low-Grade Periprosthetic Infection with 
Staphylococcus hominis Following Cruciate-Retaining Total Knee 

Arthroplasty: Case Report and Literature Review
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Surgical options include debridement with implant retention, 
one-stage revision, and two-stage revision. While two-stage 
revision has traditionally been considered the gold standard, 
recent evidence suggests that one-stage revision may provide 
comparable infection eradication with improved functional 
outcomes and reduced morbidity in selected patients with low-
grade PJI [1,8,9,10].
This case report underscores potential diagnostic and 
therapeutic pitfalls in low-grade PJI and examines the available 
evidence to delineate situations in which one-stage revision 
may confer a significant advantage over two-stage revision.

Case Report
A 74-year-old male with a history of epilepsy and hypertension 
underwent 20 years ago a right quadriceps tendon rupture 
repair. Due to posttraumatic arthritis of the right knee, the 
patient underwent cruciate-retaining TKA. Pre-operative 
e v a l u a t i o n  s h o w e d  n o  e v i d e n c e  o f  i n f e c t i o n  o r 
immunosuppression. The post-operative course was initially 
uneventful.
Six months after surgery, the patient developed gradually 
increasing peripatellar and lateral knee pain, worse at night, 
associated with mild swelling and warmth. He denied fever or 
systemic symptoms. Examination revealed a well-healed 
surgical scar, mild effusion, and lateral joint line tenderness 
without erythema or sinus tract. Good range of motion and 
retained stability of the right knee (Fig. 1).

Laboratory investigations, including white blood cell count, C-
reactive protein, and erythrocyte sedimentation rate, were 
within normal limits. Plain radiographs, a computed 
tomography (CT), and magnetic resonance imaging (MRI) 
showed a well-aligned prosthesis without loosening. An MRI 
showed a slight fluid accumulation under the tibial component, 
yet without signs of bone edema or excessive knee effusion. A 
bone scan showed accumulation of radiopharmaceutical in the 
lateral femoral condyle, the patella, and the tibial plateau (Fig. 
2). Knee aspiration yielded clear, bloody synovial fluid with 
elevated lymphocytes and lactate dehydrogenase; cultures were 
negative. Advanced imaging was inconclusive.
Diagnostic arthroscopy was performed, and five tissue samples 
were obtained. Intraoperative no signs of knee effusion, 
excessive synovitis or tibial tray loosening. An intraoperative 
alpha defensin test (Synovasure, Fa. Zimmer Biomet, Warsaw, 
IN, USA) was negative. Three cultures grew S. hominis. 
Histopathology demonstrated mild chronic inflammation. 
Given the identification of a low-virulence organism, absence of 
sinus tract or systemic signs of infection, and good soft tissue 
condit ion,  a  one- stage rev i s ion was  selected af ter 
multidisciplinary discussion.
The one-stage revision was performed under general anesthesia 
without tourniquet. Despite radiographic findings suggestive of 
possible component loosening, no loosening was identified 
intraoperatively. Similarly, no signs of polyethylene wear. The 
prosthesis was explanted, extensive debridement and jet lavage 
performed, and a semi-constrained prosthesis with patellar 
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Figure 1: (a and b) Pre-operative anteroposterior and lateral radiograph of the right knee of a 74-year-old male patient with severe osteoarthritis of the right 
knee. (c) Post-operative anteroposterior and lateral radiograph of the right knee depicting a correct component and leg alignment after primary total knee 
replacement with a cruciate retaining knee system.
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resurfacing implanted (Fig. 3). Postoperatively, targeted 
antibiotic therapy was administered. The patient received 4 
weeks of intravenous vancomycin, followed by 4 weeks of oral 
daptomycin.
The immediate post-operative period was complicated due to a 
right deep venous thrombosis and a subsequent minor lung 
embolism. This was treated according to standards with low 
molecular weight heparin.
At 12-month follow-up, the patient was pain-free, laboratory 
markers remained normal, and no recurrence of infection was 
observed. The respective imaging showed a good implant 
positioning.

Discussion
This case illustrates the diagnostic and therapeutic challenges of 
low-grade PJI following TKA. The subtle clinical presentation, 
normal inflammatory markers, negative aspiration cultures, and 

inconclusive imaging observed in this patient are typical of 
infections caused by low-virulence, biofilm-forming organisms 
such as S. hominis [5,6].
Diagnosis of low-grade PJI requires a high index of suspicion. 
Although the MSIS and ICM criteria have improved diagnostic 
standardization, their sensitivity is reduced in low-grade 
infections, where biofilm-associated bacteria may evade 
detection [3,7]. In such cases, multiple intraoperative tissue 
cultures and histopathological analysis remain essential 
diagnostic tools. Arthroscopic biopsy, as performed in this case, 
can be particularly useful when non-invasive investigations are 
inconclusive.
Despite radiographic f indings suggestive of possible 
component loosening, intraoperative assessment may fail to 
confirm true mechanical instability. Several studies have 
demonstrated that conventional plain radiographs have limited 
sensitivity for detecting prosthetic loosening when compared 
with intraoperative findings, despite relatively high specificity 
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Figure 2: Evaluation of right total knee replacement in a 74-year-old patient with continuing symptoms 6 months after surgery. (a) Sagittal view of computed 
tomography showing no signs of loosening, component wear, or bone defects. (b and c) Coronal and sagittal views of magnetic resonance tomography 
showing slight fluid accumulation under the tibial component, without signs of bone edema or knee effusion. (d and e) Tc99 bone scan showing high uptake 
of radiopharmaceutical in the lateral femoral condyle, the patella, and the tibial plateau.
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when overt loosening is present [11]. In total hip arthroplasty, 
radiographic sensitivity for component loosening has been 
reported to be as low as 20–30%, indicating that radiolucent 
lines or subtle imaging changes may represent fibrous fixation 
or adaptive bone remodeling rather than true loosening [11, 
12]. Conversely, so-called “radiographically silent” loosening 
has also been described, with components found to be loose at 
revision surgery despite the absence of definitive pre-operative 
imaging signs [13]. Advanced imaging modalities such as CT, 
MRI, or single-photon emission CT/CT may improve 
diagnostic accuracy in equivocal cases, but they too 
demonstrate variable sensitivity when validated against 
intraoperative findings [10,14]. These data highlight the 
importance of correlating radiographic findings with clinical 
presentation and intraoperative assessment, which remains the 
gold standard for confirming component stability.
The optimal surgical strategy for low-grade PJI remains 
debated. Two-stage revision has historically been regarded as 
the gold standard, particularly for chronic or complex 
infections, due to high reported eradication rates [15,16]. 
However, two-stage revision is associated with prolonged 
treatment duration, increased morbidity, spacer-related 
complications, and often inferior functional outcomes, 
especially in elderly or comorbid patients [17,18]. Especially in 
the context of the present case, the development of venous 
thromboembolism following first-stage explantation within a 
two-stage revision strategy may substantially delay, or even 
preclude, second-stage reimplantation. Moreover, prolonged 

non-ambulatory status in the presence of active venous 
thromboembolism carries potentially disastrous consequences.
Recent systematic reviews and meta-analyses have challenged 
the superiority of two-stage revision in low-grade infections. 
Zhao et al. analyzed over 8,700 patients and found no significant 
difference in reinfection or reoperation rates between one-stage 
and two-stage revision for PJI [1]. Ghosh et al. reported 
infection clearance rates of 96% for one-stage and 92% for two-
stage revision, with similar mortality and failure rates [8]. Sun et 
al. demonstrated pooled reinfection rates of 10.02% for one-
stage and 14.75% for two-stage revision, with significantly fewer 
complications following one-stage revision [9].
Earlier meta-analyses by Kunutsor et al. found comparable 
reinfection rates between one- and two-stage revision in both 
hip and knee PJI [2,10]. Masters et al. and Beswick et al. also 
reported similar eradication rates and emphasized the 
importance of patient selection [4,15]. Registry data from 
Lenguerrand et al. further support individualized decision-
making, showing that both strategies can be effective when 
appropriately applied [16].
Recent cohort studies reinforce these findings. Hansen et al. 
and Winkler et al. demonstrated high infection control rates and 
favorable functional outcomes with one-stage revision, 
particularly in patients with known, low-virulence organisms 
and good soft tissue conditions [19,20]. Jacobs et al. reported 
no difference in reinfection or functional outcomes between 
one-stage and two-stage revision but observed a trend toward 
higher adverse event rates in the two-stage group [21]. Pradhan 
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Figure 2: (a) Intraoperative image of the right knee of a 74-year-old male patient during revision surgery, after explantation of the femoral component. 
Despite radiographic findings suggestive of possible component loosening, no loosening was identified intraoperatively. (b and c) Postoperative 
anteroposterior and lateral radiograph of the right knee depicting a correct component and leg alignment after one-stage revision of the right knee with 
implantation of a semi-constrained knee system.
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et al. highlighted success rates ranging from 73% to 100% for 
single-stage revision and emphasized strict selection criteria as a 
key determinant of outcome [22].
Conversely, Mercurio et al. reported that although two-stage 
revision achieves high eradication rates, it is associated with 
significant morbidity, longer treatment duration, and 
functional limitations [17]. Kennedy et al. reported high failure 
and amputation rates following repeat two-stage revision for 
chronic knee PJI, underscoring the need for careful 
consideration of alternative strategies [18].
Current consensus guidelines recommend individualized 
treatment planning based on organism virulence, host factors, 
and local tissue conditions, supported by multidisciplinary 
collaboration [3, 6]. Our case supports the growing evidence 
that one-stage revision is a safe and effective option in selected 
patients with low-grade PJI.

Conclusion
Low-grade periprosthetic infection following TKA may present 
with subtle clinical and laboratory findings, making diagnosis 
challenging. One-stage revision can be a viable and effective 
treatment option in carefully selected patients with low-
virulence organisms, emphasizing the importance of 
individualized management and multidisciplinary care.

Clinical Message

One-stage revision arthroplasty is an effective treatment option for 
selected patients with low-grade periprosthetic knee infection 
caused by low-virulence organisms, providing reliable infection 
control with reduced morbidity.
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