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Introduction

Pseudogout is a subtype of crystalline arthropathy involving 
deposition of calcium pyrophosphate dihydrate (CPPD) 
crystals and can present with an erythematous, hot, swollen 
mono-articular arthritis similar in manifestation to acute 
septic arthritis. (1) Although crystal deposition with 
subsequent pain predominantly occurs in a native knee, case 
literature nonetheless exists which document rare incidents 
of pseudogout in the setting of total knee arthroplasty (TKA) 
(2-11). Despite established knowledge of pseudogout 

prevalence in the setting of total joint arthroplasty, 
guidelines to-date have required operative irrigation and 
debridement followed by gold-standard intraoperative 
cultures to rule out diagnosis of joint co-infection (12). 

Clinically, accurate and early determination of PJI 
remains paramount. The Musculoskeletal Infection Society 
(MSIS) has published (and subsequently revised) a series of 
major and minor criteria for accurate diagnosis of prosthetic 
joint infection, with positive identification considered with 
presence of one major criterion or a combined weighted 
score of greater than or equal to 6 points based on six minor 
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criteria (13). Non-invasive analysis of biomarkers available 
from fluid aspirate samples has more recently been proposed 
to assess the likelihood of a joint being septic. The most 
prominent example is the Synovasure® alpha-defensin assay 
with documented sensitivities and specificities above 95% 
(14-16). A landmark Level I study independent of assay 
developers cited 97% sensitivity and specificity, positive 
predictive value at 88%, and 99% negative predictive 
value (14). Alpha defensins are small peptides released by 
neutrophils in response to bacterial infection and detection 
of their expression by the alpha defensin assay is therefore 
not affected by prior antibiotic administration or coexisting 
inflammatory conditions (15,17,18). Noted false positives 
encompassed cases of metallosis and a solitary false negative 
assay was found in a patient with a draining sinus that 
also had multiple operating-room cultures which were 
negative for 14 days postoperatively. An isolated case report 
furthermore exists of positive alpha-defensin assay in a case 
of gout following TKA; however, the patient in question 
had a history of tophaceous gout (18). This case report 
acknowledges that there has been previous investigation 
regarding alpha-defensin testing in cases of pseudogout and 
the test was appropriately negative (19). Furthermore, this 
institution has previously reported a case of pseudo-septic 
arthritis as a late consequence of hyaluronic acid injections, 
which was confirmed negative with use of this assay (20). 

It is the authors’ objective within this report to describe 
a case of a previously asymptomatic TKA in which the 
patient presented 13 years post-op with acute pain, swelling, 
and erythema about the prosthetic knee concerning for 
infection. Appropriate clinical and laboratory workup 
were performed in an outpatient setting including recently 
validated synovial fluid alpha-defensin assay, allowing for 
infection rule-out in under 24 hours followed by subsequent 
crystalline arthropathy confirmation without need for any 
operative irrigation and debridement or intraoperative 
cultures, as would be required to rule out infection by MSIS 
criteria. We present the following case in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/acr-20-82).

Case presentation

We present a 78-year-old female with a history of 
hypertension, hyperlipidemia, gastroesophageal reflux, 
and cholelithiasis; no history of crystalline arthropathy or 
immunosuppression was noted. Her index procedure was 

performed on the left knee in 2004, wherein TKA was 
completed without complaint and the patient had range of 
motion from 0–120 degrees of flexion over a decade later. 
She proceeded to have a right-sided TKA for osteoarthritis 
in 2017, without complications. Five months after the right 
TKA, the patient presented with a painful, erythematous, 
and swollen left knee. The patient denied any preceding 
illnesses, sick contacts, or contemporaneous dental work. 
She was afebrile and vital signs were collectively within 
normal limits. Physical exam was pertinent for left knee 
erythema, effusion, and limited range of motion secondary 
to pain. Radiographs failed to demonstrate loosening of 
components (Figure 1).

Laboratory evaluation was performed and inflammatory 
markers at that time were: WBC: 4.8×109 (ref 4.5×109–
11.0×109) cells/L, ESR: 38 (ref 0–30) mm/h, and CRP: 58 
(ref <3.0) mg/L. Approximately 20cc of white-yellow, murky 
synovial fluid was aspirated under sterile conditions and sent 
for intra-articular testing of cell-count, crystals, aerobic and 
anaerobic cultures, synovial fluid CRP, and Synovasure® 
alpha-defensin assay; the patient was sent home with 
instructions to return in the event of persistent fever or 
worsening pain. According to the newest 2018 evidence 
based MSIS criteria, this patient evaluated positively for PJI 
by the following: CRP (2 points), ESR (1 point), synovial 
fluid polymorphonuclear (PMN) percentage (2 points), and 
synovial fluid white blood cell (WBC) count (3 points) for a 
total of 8 points (13). Comprehensive intra-articular panel 
results were subsequently obtained (Table 1). 

Alpha-defens in data  was  f i rs t  reported within  
24 hours and indicated that no intraarticular infection was 
present. Based upon the test’s replicable high sensitivity 
and specificity (14-16), PJI was ruled-out. Laboratory 
crystal analysis was reported at 48 hours, noting crystalline 
deposition consistent with pseudogout. Pseudogout 
was considered the primary etiology of this patient’s 
symptomatology given laboratory analysis and observed 
improvements in her clinical picture after the joint 
aspiration alongside 1–2 days of low-dose oral NSAIDs. 
Representative crystal appearances on cyto-histology are 
shown in Figure 2 (21), and cultures proved negative at 
seven days for either aerobic or anaerobic colonization. 
No antibiotics were administered, and the patient was 
subsequently seen in the office every 2–3 days for 2 weeks 
in order to evaluate clinical progression. The patient was 
consequently followed on a symptomatic basis and repeat 
laboratory analysis was performed on her left knee one year 
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following the described flare, without findings suggestive 
of PJI (Table 2). At two years post-flare the patient again 
returned for follow-up and demonstrated excellent 
bilateral knee range-of-motion without pain, swelling, 
or any evidence of pseudogout recurrence or infection. 
We therefore consider implementation of rapid-response 
Synovasure® alpha-defensin assay to rule out PJI followed 
by symptom-based pseudogout treatment a success, as 
invasive irrigation and debridement along with its associated 
operative and anesthesia risks were avoided with no negative 
consequences to the patient.

An illustrative timeline of both relevant the patient’s 
past medical history as well as course of the current case is 
shown in Figure 3. In the setting of outpatient follow-up, 
the patient was consulted that her case would be submitted 
to academic journals for publication and permission was 
granted. 

Written informed consent was obtained from the patient 
for publication of this Case report and any accompanying 
images. A copy of the written consent is available for review 
by the Editor-in-Chief of this journal.

Discussion

Following total joint arthroplasty, maintained vigilance 
for infection remains critical. Given the relative rarity 
however of crystalline arthropathy following total joint 
arthroplasty as demonstrated by a paucity in case literature, 
acute gout and pseudogout diagnosis may be easily missed 
in practice and mistaken for PJI—a far more serious 
presentation necessitating invasive procedural confirmation 
and aggressive management. Under the current MSIS 
guidelines, the patient’s knee would require irrigation and 
debridement as well as intraoperative cultures to rule out 
infection. However, absence of infection was confirmed 
through application of novel Synovasure® Alpha-defensin 
lateral flow testing of synovial fluid aspirate and the patient 

Figure 1 Radiographs taken on office presentation with erythematous, painful, swollen knee. Hardware components are in satisfactory 
alignment without any significant osteolysis thirteen years after index total knee arthroplasty. 

Table 1 Synovial fluid patient results compared to MSIS indicators 
for prosthetic joint infection 

Lab test Result PJI criteria

Cell Count SF, cells/μL 6,759 >3,000 

PMN, % 82 >80

Culture: aerobic (–) 7 days (+)/– growth

Culture: anaerobic (–) 7 days (+)/– growth

Crystals SF (+) CPPD n/a

CRP SF 2.8 mg/L n/a

MSIS, Musculoskeletal Infection Society; PJI, periprosthetic 
joint infection; SF, synovial fluid; PMN, Polymorphonuclear cell; 
CPPD, calcium pyrophosphate dihydrate.
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Figure 2 Cytopathologic findings on CPPD depositions. (A) Aggregate of crystals on fine needle aspirate, Diff-Quik stain; (B) aggregate 
of crystals and few mononuclear cells, FNA cell-block, H&E stain; (C) birefringent crystals on polarized light microscopy of same area 
from cell block; (D) darkfield image showing crystals, same area from cellblock; (E) aggregate of crystals surrounded by mononuclear 
and multinucleated giant cells in tissue section, H&E stain; (F) SEM/EDS of cellblock material, showing crystals at low and higher 
magnification, and EDS spectrum confirming presence of Ca and P in a single crystal (arrow). Reproduced from Naqvi et al. (CytoJournal, 
2008) (21). 

avoided operative treatment, instead being successfully 
managed medically for an acute pseudogout flare. The 
authors believe this case to be novel and noteworthy in 
that lack of infection was confirmed on an outpatient 
basis, within 24 h, and importantly all whilst avoiding 
the morbidity of another operative procedure post-TKA. 
Noteworthy limitations certainly persist in the individual 
patient sample size reported presently, which reduces 

surgeons’ ability to generalize management practices in 
the absence of further confirmatory evidence. Likewise, 
considering the emergent nature of modern alpha-defensin 
analysis techniques continued quantification of sensitivity 
and specificity across wider ranges of patient disease status, 
demographics, and potential comorbidities may serve to 
more accurately inform the test’s overall clinical translation 
as well as any potentially critical exceptions to accuracy in 
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practice. Important follow-up therefore remains critically 
necessary in this proposed MSIS-criteria based exception 
to PJI diagnosis, given the aforementioned lack of relevant 
clinical case literature concurrent to this report presenting 
findings derived from an individual patient.

Statistical evidence in favor of point-of-care alpha-
defensin testing (14-16) for assessment of septic joint 
l ikelihood persists  robustly in support of greater 
standardized implementation. Whereas existing MSIS 
symptom-driven framework of PJI evaluation remains 
broadly applicable and macroscopically appropriate, highly 
relevant exceptions exist which although epidemiologically 

uncommon may considerably alter patient-centered 
experiences and treatment outcomes. While our patient 
would also be considered positive for PJI based on both the 
2011 MSIS criteria (elevated ESR/CRP, elevated synovial 
WBC count, elevated synovial fluid PMN%, purulence in 
the joint) and the 2014 MSIS criteria (elevated ESR/CRP, 
elevated synovial fluid WBC count, elevated synovial fluid 
PMN%), the 2018 MSIS criteria includes alpha-defensin, 
is evidence based, and demonstrates a superior sensitivity 
of 97.7% compared to the previous 79.3% with specificity 
of 99.5% (13,22,23). Of additional note stands emerging 
data suggesting that contrasted to generally excellent 
empirical alpha-defensin test sensitivity and specificity, 
MSIS findings strongly correlate to subjective surgeon 
intent-to-treat with elevated variability skewing towards PJI 
overestimation (24-26). The patient in this case report had 
diffuse improvement of symptomatology after aspiration 
with NSAIDs administration, indicative of correct proactive 
and non-invasive exclusion of PJI.

To the authors’ knowledge, this is the first report in which 
suspicion of joint infection was ruled out and pseudogout 
then identified without need for intraoperative synovial fluid 
samples, but rather through the use of novel Synovasure® 
alpha-defensin assay. We propose that clinical diagnosis 
and management of crystalline arthropathy may be better 
guided by point-of-care alpha-defensin assay testing, and an 
important exception to present MSIS criteria for PJI.

Table 2 Synovial Fluid patient results at one-year follow-up

Lab test Result

Cell Count SF, cells/μL 1,871

PMN, % 61

Culture: aerobic, days (–) 7 

Culture: anaerobic, days (–) 7 

Crystals SF (+) CPPD

CRP SF 3.2

P. acnes culture Negative

Values of synovial fluid analysis approximately one year 
following initial aspiration. Crystal results remain positive, but 
other lab values have returned to normal. 

Figure 3 Case report clinical and histopathologic timeline. Representative depiction of described time-course and relevant clinical 
progression for patient within the present case report.

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

  

Initial suspected pseudogout presentation and joint aspiration collection. 
Real-time alpha-defensin assay analysis rules out PJI, despite positive 

2018 MSIS minor criteria score of 8 points.

Index joint replacement procedure, 
completed w/o complications.
April 5, 2004

1-year follow-up physical exam, 
joint aspiration labs collected w/o 
complications. 

2-year follow-up physical
exam, without complications.

No present 
complications
May 5, 2020

September 14, 2017

July 18, 2018

August 25, 2019
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