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Absolute synovial polymorphonuclear
neutrophil cell count as a biomarker of
periprosthetic joint infection

Aims

The aim of this study was to evaluate the diagnostic accuracy of the absolute synovial
polymorphonuclear neutrophil cell (PMN) count for the diagnosis or exclusion of peripros-
thetic joint infection (PJI) after total hip (THA) or knee arthroplasty (TKA).

Methods

In this retrospective cohort study, 147 consecutive patients with acute or chronic com-
plaints following THA and TKA were included. Diagnosis of PJI was established based on
the 2018 International Consensus Meeting criteria. A total of 39 patients diagnosed with
PJI (32 chronic and seven acute) and 108 patients with aseptic complications were surgical-

ly revised.

Results

Using receiver operating characteristic curves and calculating the area under the curve
(AUC), an optimal synovial cut-off value of 2,000 PMN/ul was determined (AUC 0.978
(95% confidence interval (Cl) 0.946 to 1)). Using this cut-off, sensitivity and specificity of
absolute synovial PMIN count for PJI were 97.4% (95% Cl 91.2 to 100) and 93.5% (95% CI
88.9 to 98.1). Positive and negative predictive value were 84.4% (95% Cl 72.7 to 93.9) and
99.0% (95% CI 96.7 to 100), respectively. Exclusion of 20 patients with acute complications
improved specificity to 97.9% (95% CI 94.6 to 100). Different cut-off values for THA (< 3,600
PMN/pl) and TKA (< 2,000 PMN/pl) were identified. Absolute synovial PMN count corre-
lated strongly with synovial alpha-defensin (AD) (r=0.759; p < 0.001). With a positive AD
result, no additional PJI could be identified in any case.

Conclusion

Absolute synovial PMN count is a widely available, rapid, cost-effective, and accurate
marker in PJI diagnostics, whereas synovial AD appears to be a surrogate parameter of ab-
solute synovial PMN count. Despite limitations in the early-postoperative phase, wear, and
rheumatic diseases in confirming PJI, an absolute synovial PMN count below 2,000/pl is
highly suitable for ruling out PJI, with specific cut-off values for THA and TKA.

Cite this article: Bone Joint J 2023;105-B(4):xxx-XxxXx.

Introduction

Periprosthetic joint infection (PJI) represents
a serious complication after total hip (THA)
and knee arthroplasty (TKA) associated with a
substantial burden and high mortality."* With
a five-year cumulative PJI incidence of around
1.0% to 1.5% (greater in revisions),>® and a trend
towards increasing number of arthroplasties
worldwide, the occurrence of this complication is
expected to rise. While there have long been no

universally accepted criteria for the diagnosis of
PJI, the Musculoskeletal Infection Society (MSIS)
and the Infectious Diseases Society of America
(IDSA) have previously developed criteria to
standardize the definition of PJI.”# The 2013 Inter-
national Consensus Meeting (ICM) adapted these
criteria and adjusted the definition for diagnosis
of PJI of the hip and knee in 2018.*'° Preopera-
tive diagnostic accuracy is usually achieved by a
combination of parameters, including serum CRP,
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Table I. Individual pathogens and differentiation into acute and chronic
complaints in the periprosthetic joint infection cohort.

Bacteria Acute Chronic
Staphylococcus aureus 3 5
CoNS 0 9
Cutibacteria 0 3
Enterococci 0 1
Group B Streptococci 0 2
Group C Streptococci 3 0
E. coli 0 1
Parvimonas micras 1 0
Mixed infection 0 6
No growth 0 5
Total 7 32

CoNS, coagulase-negative Staphylococci.

D-dimer level, synovial white blood cell (WBC) count, and
differential leucocyte esterase rapid test and microbiological
analysis.""® Corresponding synovial WBC count thresholds
for PJI diagnosis may be useful for routine clinical practice,
but suggestions regarding optimal accuracy range from > 1,100
to > 3,000 cells.'*!3

Another marker for PJI is synovial alpha-defensin (AD), a
peptide released by polymorphonuclear neutrophils (PMN) as
part of the host-defense innate immune system.'® Synovial AD
has initially been reported to have a high sensitivity and speci-
ficity > 95%,'? but recent studies have shown lower diagnostic
accuracy.>? PMN are classically reported as a percentage of
WBC in synovial fluid analysis, with optimal thresholds ranging
from > 64% PMN to > 80% PMN.!"!415 In addition, there are
ongoing efforts to improve the diagnosis of PJI. For example,
the combined measurement of serum and synovial interleukin
6 showed a high accuracy in the diagnosis of chronic PJI,*
comparable with synovial WBC count and differential.

The rationale for performing this study was based on both the
ICM classification and recent findings. Synovial %PMN, WBC,
leucocyte esterase rapid test, and AD are used as 2013 ICM
minor criteria.” According to 2018 ICM criteria, elevated syno-
vial %PMN is scored as two points and synovial WBC count,
positive leucocyte esterase rapid test, or AD are scored as three
points.!® However, these parameters possibly indicate the same
condition since AD is released from PMN. Synovial %PMN
has been reported to be a more robust parameter compared to
synovial WBC count when preoperative PJI evaluation by joint
aspiration is performed at different intervals, resulting in fewer
false-positive or false-negative test results.® The hypothesis of
this work was that absolute synovial PMN count has an equiv-
alent diagnostic accuracy, combining synovial %PMN, WBC
count, and AD in one parameter. We aimed to determine the
optimal cut-off value and diagnostic accuracy of absolute syno-
vial PMN count for the investigation of possible PJI in THA
and TKA.

Methods

Patient cohort and diagnostic procedures. We conducted a
retrospective review of the medical records of all patients with
acute or chronic symptoms who were undergoing revision
THA or TKA at our institution between August 2018 and June
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Table IlI. Individual reasons for aseptic revision.

Reasons for aseptic revision n
Loosening 32
Instability, dislocation 29
Prolonged wound drainage 4
Wear 9
Implant failure 3
Wound reddening 1
Periprosthetic fracture 1
Gluteus medius tendon rupture 1
Others 28
Total 108

2021. Inclusion criteria were complete diagnostic parameters
as recommended by the ICM 2018, i.e. preoperative serum
(CRP, ESR, D-Dimer) and synovial parameters (WBC count,
%PMN, AD), collected by blood probe and diagnostic joint as-
piration as part of our routine investigations. Additional tissue
samples for histological (n = 1) and microbiological analysis
(n = 5) were obtained during revision surgery in all cases from
the bone-prosthesis interface. If preoperative joint aspirates
were missing (“dry tap”) or not interpretable (e.g. volume <
0.5 ml), additional intraoperative synovial fluid was obtained
through the prepared joint capsule prior to arthrotomy (n = 24).
Joints with macroscopically apparent polyethylene and metal
wear were documented. Both primary and previously revised
arthroplasties were included, and no further exclusion crite-
ria (e.g., chronic inflammatory diseases, wear) were applied
(Supplementary Table i). There were no metal-on-metal bear-
ings in our cohort. Retrospective analysis of our study cohort
yielded 147 patients (69 male, 78 female) with TKA (n = 76)
and THA (n=71). Median age was 71 years (95% CI 68 to 75).
All procedures performed in this study were in accordance with
the Declaration of Helsinki and approved by the local ethics
committee (2021-300036-WF).?’

Analysis of synovial fluid and tissue samples. Joint aspirates
were obtained in separate sterile syringes and stored at room
temperature before further processing within a maximum of
24 hours. For microbiological analysis and AD measurement,
native aspirate was used. Analysis of synovial WBC count
including differential was performed in our institutional facil-
ities after transfer of the aspirate into an EDTA-tube and sup-
plementation of hyaluronidase. Absolute synovial PMN count
was calculated from total synovial WBC count and %PMN as
an additional parameter. Intraoperatively obtained histological
samples were examined by the Department of Pathology at the
University Medical Centre Hamburg-Eppendorf, Germany.
Microbiological analysis of tissue samples and synovial flu-
id were carried out in an external laboratory (aescuLabor,
Germany). The incubation time of all bacteriological samples
was 14 days with daily control of bacterial growth. The syn-
ovial AD enzyme-linked immunosorbent assay (ELISA) (CD
Diagnostics, USA) was performed in an external laboratory
(Fenner und Kollegen, Germany).

Diagnosis of PJI. PJI was diagnosed based on the 2018 ICM
criteria with at least one fulfilled major criterion (n = 30) or >
six points due to fulfilled minor criteria (n = 9), resulting in
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Fig. 1

Comparison of serum CRP, synovial alpha-defensin, percent synovial polymorphonuclear neutrophil (%PMN) cell count, and synovial white blood
cell (WBC) count between the aseptic and periprosthetic joint infection (PJI) cohorts. Median and 95% confidence interval are displayed. All p <

0.001, Mann-Whitney U test.

39 PJI patients. Compared with the 2013 ICM criteria, there
was no difference in the diagnosis or exclusion of PJI among
the included patients. A different histopathological threshold
of at least 23 neutrophil granulocytes in ten consecutive high-
power-fields according to Morawietz et al*® and Bémer et al®
was used and the periprosthetic membrane was classified ac-
cording to Krenn-Morawietz type I to IV.* ICM classification
represented the reference standard against which absolute syno-
vial PMN count was tested. PJI was categorized as acute if [CM
criteria were met within four weeks following surgery (early-
postoperative PJI) or if the patient presented with acute onset
of symptoms for fewer than three weeks more than six months
after arthroplasty (acute-haematogenous PJI or direct spread of

VOL. 105-B, No. 4, APRIL 2023

infection within the affected limb).>! Chronic PJI was defined
by fulfilled ICM criteria more than four weeks after arthroplasty
and having symptoms for more than three weeks. Using this
definition, PJI patients were classified as acutely infected in
seven cases and as chronically infected in 32 cases. A total of
six patients presented with a sinus tract. Most chronic PJIs were
either due to low-virulence pathogens (e.g. Staphylococcus ep-
idermidis, Cutibacteria) and slow bacterial growth or delayed
presentation to our clinic with a symptomatic TKA or THA for
more than three weeks after a haematogenous spread (Table I).
Acute infections were mainly due to Staphylococcus aureus and
Group C Streptococci.
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Table lll. Diagnostic accuracy for laboratory synovial infection parameters and serum CRP.

WBC count, % (95% CI)

%PMN, % (95% Cl)

Absolute PMN count, %

(95% CI)

Variable Serum CRP, % (95% CI)  Alpha-defensin, %
(95% Cl)
Sensitivity 87.2 (75.6 t0 97.2) 92.3 (82.9 to 100)
Specificity 88.9 (82.1 to 94.3) 97.2 (93.6 to 100)
NPV 95.0 (90.4 to 99.0) 97.2 (93.7 to 100)
PPV 73.9 (60.9 to 87.5) 92.3 (82.5 to 100)
AUC 0.95 (0.92 to 0.98) 0.95 (0.90 to 1)

92.3 (82.9 to 100)
84.3 (77.5 t0 90.8)
96.8 (93.2 to 100)
67.9 (54.8 to 80.0)
0.97 (0.94 to 0.99)

84.6 (71.4 t0 94.9)
97.2 (93.8 to 100)
94.6 (90.2 to 98.3)
91.7 (81.4 to 100)
0.971(0.93to 1)

97.4 (91.2 to 100)
93.5 (88.9 t0 98.1)
99.0 (96.7 to 100)
84.4 (72.7 t0 93.9)
0.98 (0.95 to 1)

Acute complications and
sinus tracts excluded

Sensitivity 85.2 (70.8 to 96.7) 96.2 (81.5 to 100)
Specificity 93.7 (88.3 t0 97.9) 98.9 (96.4 to 100)
NPV 95.7 (91.4 to0 99.0) 97.9 (94.2 to 100)
PPV 79.3 (62.5 to 92.6) 96.2 (86.7 to 100)
AUC 0.98 (0.96 to 0.99) 0.96 (0.90 to 1)

92.6 (80.8 to 100)
86.3 (78.9 t0 92.9)
97.6 (93.9 to 100)
65.8 (48.6 to 80.0)
0.97 (0.93to 1)

85.2 (70.0 to 96.7)
97.9 (94.4 to 100)
95.9 (91.4 to 99.0)
92.0 (78.8 to 100)
0.97 (0.91to 1)

96.3 (86.4 to 100)
97.9 (94.3 to 100)
98.9 (96.6 to 100)
92.9 (81.8 to 100)
0.98 (0.93to 1)

AUC, area under the receiver operating characteristic curve; Cl, confidence interval; NPV, negative predictive value; PMN, polymorphonuclear
neutrophils; PPV, positive predictive value; WBC, synovial white blood cell count.

Table IV. Differentiation of absolute synovial polymorphonuclear
neutrophil cut-off values for total hip and knee arthroplasty.

Procedure Absolute synovial PMN/pl cut-off values
Total Acute complications Sinus tracts  Both
excluded excluded excluded
TKA 2,000 2,000 2,000 2,000
THA 3,600 3,300 3,600 3,300
TKA/THA 2,000 2,000 2,000 2,000

PMN, polymorphonuclear neutrophil; THA, total hip arthroplasty; TKA,
total knee arthroplasty.

Patients without fulfilled ICM criteria were diagnosed as

aseptic (n = 108), including patients with acute (recent disloca-
tion, periprosthetic fracture, prolonged wound drainage; n = 13)
and chronic complaints (instability, aseptic loosening, implant
failure, wear, osteolysis; n = 95) (Table II).
Statistical analysis. Statistical analysis and visualization were
conducted using SPSS v. 22.0 (IBM, USA) and GraphPad
Prism (GraphPad Software, USA). The Kolmogorov-Smirnov-
test was used to test for normal distribution within the two study
groups (PJI and aseptic). Sensitivity, specificity, positive (PPV)
and negative predictive value (NPV), as well as 95% confi-
dence intervals (CIs) were calculated for synovial AD, synovi-
al WBC count and %PMN, as well as absolute synovial PMN
count. The diagnostic accuracy was further evaluated using the
calculation of the area under the curve (AUC) of the receiver
operating characteristic (ROC) curve. Youden’s J statistic was
used to determine the threshold most appropriate to differenti-
ate between PJI and aseptic complication. Interrelation between
synovial AD, serum CRP, synovial WBC, synovial %PMN, and
absolute synovial PMN count were tested by Spearman’s rank
correlation analysis as the data of both groups was not normally
distributed. Comparison of synovial AD, synovial WBC count,
synovial %PMN, and absolute synovial PMN count between
PJI patients and aseptic patients, as well as subgroup analysis,
was performed using the Mann-Whitney U test. Unless other-
wise, data are presented as median and 95% CIs. Statistical sig-
nificance was determined by p-values < 0.05.
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Results
Established laboratory infection parameters. Serum CRP,
synovial AD, WBC count, and %PMN differed significantly be-
tween the PJI and the aseptic group (Figure 1 and Supplementary
Table ii). Diagnostic accuracy of synovial AD, synovial WBC
count, and synovial %PMN for the diagnosis or exclusion of
PJT are displayed in Table III. AD was false-positive and false-
negative in three cases each. With a positive AD result, no ad-
ditional PJI could be identified in any case when applying the
2018 ICM criteria.
Absolute synovial PMN count as a new PJI marker. After
the calculation of ROC curves for synovial PMN count and the
AUC (0.978 (95% CI 0.946 to 1)), an optimal absolute syno-
vial cut-off value of 2,000 PMN/ul (exact value: 1,942 PMN/
ul) was determined using Youden’s J statistic. With this cut-
off, sensitivity and specificity of absolute synovial PMN count
for PJI were 97.4% (95% CI 91.2 to 100) and 93.5% (95% CI
88.9 t0 98.1). PPV and NPV were 84.4% (95% CI 72.7 to 93.9)
and 99.0% (95% CI 96.7 to 100) (Table III). Absolute synovial
PMN count was > 2,000 cells/pl in 45 joints and < 2,000 cells/
plin 112 joints. A false-negative result was found in one patient
with a low-virulent pathogen and seven false-positive results
were associated with aseptic early-postoperative revisions (e.g.
stem subsidence, dislocation) and wear-related extensive oste-
olysis in rheumatoid arthritis (Supplementary Table iii).
Absolute synovial PMN count correlated moderately with
serum CRP (r=0.663; p <0.001, Spearman’s rank correlation)
and strongly with synovial AD levels (» = 0.759; p < 0.001,
Spearman’s rank correlation) for the whole cohort (Figure 2).
A significant positive correlation with absolute synovial PMN
count was found for aseptic patients (» = 0.401; p < 0.001,
Spearman’s rank correlation) and PJI patients (» = 0.595; p <
0.001, Spearman’s rank correlation) (Figure 3). Exclusion of
20 patients with acute complications, possibly impairing the
interpretation of test results, improved specificity of absolute
synovial PMN count to 97.9% (95% CI 94.6 to 100). Sensitivity,
PPV, and NPV were 96.9% (95% CI 89.7 to 100), 93.9% (95%
CI 84.8 to 100) and 98.9% (95% CI 96.6 to 100) (Table III).

THE BONE & JOINT JOURNAL



ABSOLUTE SYNOVIAL POLYMORPHONUCLEAR NEUTROPHIL CELL COUNT AS A BIOMARKER OF PERIPROSTHETIC JOINT INFECTION 5

104  r=0.663 © 00 10 r=0.759 o o
] o 9 ] Q
- O -
EN EN
< <
‘» - @ |
§ 5 '
g ] =
© ©
£ ] 5
< <
0.1 b 0.10 CzDOCDUM
L T T i T T T T T T T T T T T T T
1,000 10 100 1,000 10,000 100,000
CRP in mg/l (log) Absolute PMN count/ul (log)
a b
Fig. 2

Correlation of serum CRP as well as absolute synovial polymorphonuclear neutrophil cell (PMN) count with synovial alpha-defensin levels for the

whole study cohort. Both p < 0.001, Spearman’s rank correlation analysis.
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Correlation of absolute synovial polymorphonuclear neutrophil cell (PMN) count and synovial alpha-defensin levels for a) aseptic and b)
periprosthetic joint infection (PJI) patients. The grey highlighted area shows the true-negative aseptic and the true-positive PJI cases.

Subgroup analysis of patients with acute or chronic com-
plaints. Aseptic patients with acute complications showed a
significantly higher serum CRP, synovial AD, synovial %PMN,
and absolute synovial PMN count compared to patients with
chronic complaints (all p < 0.001, Mann-Whitney U test)
(Figure 4 and Supplementary Table iv). Although synovial
WBC count was larger in acute complications, the comparison
with chronic complaints failed to reach statistical significance
(p = 0.178, Mann-Whitney U test). In PJI patients, serum CRP,
synovial AD (both p < 0.001, Mann-Whitney U test), synovial
WBC count, and absolute synovial PMN count (both p = 0.006,
Mann-Whitney U test) differed significantly between acute and
chronic infections, but synovial %PMN did not (p = 0.484,
Mann-Whitney U test) (Figure 5).

VOL. 105-B, No. 4, APRIL 2023

Different cut-off values for PJI diagnosis in TKA and THA pa-
tients. After the exclusion of patients with acute complications
and sinus tracts, ROC curves were recalculated and optimal cut-
off values for hip or knee joints (or both) were determined. This
resulted in a change of absolute synovial PMN count to 3,300
to 3,600 cells/pl (exact values: 3,271 to 3,573 cells/ul) for hip
joints (Table V). For the knee joints and the whole cohort, the
optimal cut-off value of 2,000 cells/ul did not vary and diag-
nostic accuracy of absolute synovial PMN count remained the
same. Using the optimal cut-off for hip joints only, a synovial
PMN count of 3,300 cells/pl revealed a sensitivity and speci-
ficity of 94.1% (95% CI 78.6 to 100) and 97.5% (95% CI 91.4
to 100) if acute complications and sinus tracts were excluded.
Using these criteria, a PPV and NPV of 94.1% (95% CI 79.0 to
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Fig. 4

Comparison of a) serum CRP, b) synovial alpha-defensin, c) percent synovial polymorphonuclear neutrophil (%PMN) cell count, d) synovial white
blood cell (WBC) count, and e) absolute synovial PMN count in aseptic patients with acute and chronic complaints. Median and 95% confidence

interval are displayed. p-values calculated with Mann-Whitney U tests.

100) and 97.5% (95% C1 91.4 to 100) were calculated. Without
exclusion criteria, a synovial PMN count of 3,600 cells/ul ap-
peared to be the optimal cut-off for hip joints, resulting in a
sensitivity and specificity of 95.2% (95% CI 84.2 to 100) and
94.0% (95% CI 86.5 to 100). PPV and NPV then were 87.0%
(95% CI 70.6 to 100) and 97.9% (95% CI 92.9 to 100).

Discussion

Although PJI criteria have been standardized through the efforts
of bodies such as MSIS and ICM, preoperative diagnosis of PJI
remains one of the major challenges in orthopaedic surgery.

Follow us @BoneJoint]

Diagnosis is usually made by a combination of clinical and
laboratory parameters, as there is still no single haematological
or synovial marker with sufficient diagnostic power. Here, we
demonstrate in a comparably large cohort of patients scheduled
for revision TKA and THA due to septic (i.e. PJI) or aseptic
complications that a threshold of absolute synovial PMN
count > 2,000 cells/ul has a high diagnostic accuracy for the
investigation of PJI, being equivalent or even surpassing that
of synovial %PMN and synovial AD regarding most criteria.
Being rapid, affordable, and widely available, we conclude that

THE BONE & JOINT JOURNAL
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Comparison of a) serum CRP, b) synovial alpha-defensin, c) percent synovial polymorphonuclear neutrophil (%PMN) cell count, d) synovial white
blood cell (WBC) count, and e) absolute synovial PMN count in periprosthetic joint infection (PJI) patients with acute (squares) and chronic infections
(triangles). Median and 95% confidence intervals are displayed. p-values calculated with Mann-Whitney U tests.

absolute synovial PMN count is a useful marker for establishing
the likelihood of PJI.

That absolute synovial PMN count performed at least as
well as AD when investigating for PJI was unexpected, but
seems plausible given that AD is produced by PMN cells.
This is underscored by a strong association of synovial AD
and absolute synovial PMN count reported elsewhere and our
work. However, previous studies have frequently used synovial
%PMN as a cut-off for PJI.'>** Here, the use of a cut-off value
for absolute synovial PMN count of 2,000 cells/ul showed even
better diagnostic performance than synovial AD or synovial

VOL. 105-B, No. 4, APRIL 2023

%PMN, suggesting this parameter as a new marker in PJI diag-
nostics. Converting the previously defined cut-off value of 80%
PMN at 3,000 cells/ul synovial WBC count to absolute syno-
vial PMN count yields a level of 2,400 PMN/ul.!"! As this value
is only slightly higher than our threshold, it underpins that syno-
vial %PMN and WBC count are well summarized by the single
parameter of absolute synovial PMN count.

Our results also demonstrate that synovial AD has no addi-
tional value for diagnosing PJI. Sensitivity (92.3% vs 97.4%),
specificity (97.2% vs 93.5%), NPV (97.2% vs 99.0%), and
PPV (92.3% vs 84.4%) were comparable between synovial AD
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and absolute synovial PMN count. While initial studies have
shown promising results with a high sensitivity and specificity
of > 95% for synovial AD,'”""” more recent studies by our group
and others have demonstrated a lower diagnostic accuracy.’>**
Consistent with our findings, recent studies also failed to find
any additional benefit of synovial AD over conventional syno-
vial fluid analysis or leucocyte esterase.'*** However, vy et al**
could include only 18 arthroplasties fulfilling the criteria of PJI,
preventing subgroup analyses, and limiting overall transfer-
ability. Notably, the AUC for %PMN to diagnose PJI was even
higher in our study compared to Ivy et al** (0.971 vs 0.886).
Furthermore, when applying the 2018 ICM criteria, no addi-
tional PJI could be detected in any case with a positive synovial
AD result.

The number of PJI cases included allowed us to differentiate
between TKA and THA cases. We found remarkable differences
in the cut-off values of absolute synovial PMN count for PJI
in THA and TKA. Importantly, 2,000 PMN/ul was the optimal
cut-off for the TKA cohort, while a cut-off of 3,600 PMN/ul
showed the highest diagnostic accuracy in the THA cohort. This
is in line with a study comparing synovial WBC count between
THA and TKA in PJI investigation.*> A reason for different cut-
off values could be the different size and synovial fluid volume
of hip and knee joints. Dilution effects due to serous effusion
may be more pronounced in knee joints, lowering cut-off values
for synovial WBC and absolute PMN count. Thus, this individ-
ualized approach provides a rapid and inexpensive source of
information with which to confirm or exclude the presence of
PJI of the knee or hip joint.

It is noteworthy that absolute synovial PMN count had lower
specificity than synovial AD and %PMN in the total cohort.
Seven false-positive results were associated with aseptic early-
postoperative revisions (e.g. stem subsidence, dislocation) and
wear-related extensive osteolysis in rheumatoid arthritis. Exclu-
sion of patients with acute complications markedly improved
the specificity of absolute synovial PMN count to 97.9%. These
clinical constellations are also known to cause false-positive
findings for synovial AD and PJI criteria in general.''*

Our study has some limitations. Although matching preoper-
ative markers with ICM criteria (including pre- and intraopera-
tive criteria) was the best option, even these benchmark criteria
do not have 100% diagnostic accuracy, and therefore PJI may
not have been correctly determined in all cases. Furthermore,
it is known that the tested markers sometimes also have strong
dependence on each other and on other ICM criteria, accounting
for a large part of their accuracy. In this context, it is also worth
mentioning that our histological threshold for PJI may have
been too conservative compared to a recent study,” which
may have resulted in a high NPV but an increased number of
false-positive histological results. Finally, additional diagnostic
methods, including sonication and leucocyte esterase rapid test,
could not be performed.

In conclusion, this study found that absolute synovial PMN
count is an accurate marker for PJI, whereas synovial AD (a
surrogate parameter of PMN count) provided no additional
value for the diagnosis of PJI. Our data also indicate that indi-
vidual thresholds for THA (3,600/ul) and TKA (2,000/ul)
may be beneficial. Knowledge of the limited accuracy in the
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early-postoperative period allows the use of absolute synovial
PMN as a valuable marker in the challenging diagnosis of PJI.

A Take home message

>) - Absolute synovial polymorphonuclear neutrophil cell (PMN)
count is a widely available, rapid, cost-effective, and accurate
marker in periprosthetic joint infection (PJI) diagnostics with

specific values to exclude PJI in total hip and knee arthroplasty.

- Synovial alpha-defensin (AD) appears to be a surrogate parameter of

absolute synovial PMN count.

- With a positive AD result, no additional PJI could be identified when

the other infection parameters recommended by the International

Consensus Meeting in 2018 were determined.

Supplementary material
Tables showing detailed synovial infection parameters

and serum CRP in the aseptic and periprosthetic joint

infection cohorts, with further subdivision into patients
acute and chronic complaints. Furthermore, patient characteris-
tics regarding rheumatic disease, wear and sinus tract are given
as well as a detailed description of variables in cases of false-

positive and false-negative synovial alpha-defensin and abso-
lute synovial polymorphonuclear neutrophil cell count.
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