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The problem

* Aseptic loosening of the total knee arthroplasty (TKA) is an indication for revision
surgery’

* Imaging modalities that are used in the diagnostic process do not measure
looseness 23

- A CT-based method was developed to measure tibial component displacement
under a valgus and varus load as applied by a loading device*

» The valgus-varus loading device is apllied by an operator

« Operator variation of applying the valgus-varus loading device may affect the
measurement of the displacement of the tibial component

The question

- What is the inter-operator variation, in terms of reliability and measurement error
metrics, of applying the loading device for detecting tibial TKA component
displacement?
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Methods — Implant displacement report
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Methods

Patient selection

« Subgroup of clinical follow-up of a Zimmer Biomet TKA
v"Vanguard PS Open Box Porous Femoral component
v"Implantation between 2009 and 2013
v Surgery conducted at Amsterdam UMC

« Required sample size: n=16
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Methods

Procedures

* Two immediately
consecutive CT scans with
loading device

v Two independent and
blinded operators

v"Identical scan protocol

« Evaluation of the CT scans
v"One operator
v ldentical evaluation
protocol

- Statistical analyses®
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Results — Patient characteristics — n=16

KOOS sub scores

(median, [IQR])

Age in years mean (SD) 59.1 (9.5)
Sex n (%)
Male 5 (31.2)
Female 11 (68.8)
Time interval between arthroplasty
and Scan in years median (IQR) 11.9 (11.4-12.5)

KOOS-Pain
KOOS-Other Symptoms
KOOS-ADL
KOOS-Sport/Rec
KOOS-QoL

94.4 (83.3-100)
85.7 (79.4-93.8)
91.9 (86.4-96.3)
45.0 (20.0-70.0)
75.0 (60.9-90.6)

Charnley score n (%)

0: 8 (50)

1. 4 (25)

2: 4 (25)
ASA score n (%)

1: 10 (62.5)

2: 6 (37.5)
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ASA American Society of Anesthesiologists
KOOS Knee Osteoarthritis Outcome Score

ADL Activities of Daily Living
QoL Quality of Life
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Results — error statistics

Intraclass Correlation Coefficient

ICC Cl
Rotation [°] 0.64 0.24 - 0.86
MTPM [mm] 0.81 0.55-0.93
MTRE [mm] 0.84 0.61-0.94

Rotation Rotation about screw axis [°]
MTPM Maximum Total Point Motion [mm)]
MTRE meam Total Registration Error [mm]
ICC Intraclass Correlation Coefficient

Cl 95% Confidenc Interval
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Error Statistics
SEM

Rotation [°(] 0.14
MTPM [mm] 0.10
MTRE [mm] 0.06

SEM Standard Error of Measurement
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Results — Bland-Altman plots
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Discussion

Operator variation does not affect implant displacement measurement.

* The inter-operator difference in applying the loading device resulted in a standard error of
measurement (SEM) of 0.06-0.14 mm or °, which aligns with the previously established
measurement error in an experimental cadaver setting (0.07—0.13 mm or “)®.

« Apart from the identified abberant measurment, the findings do not suggest a need for
further standardization of operator training.

+ Asingle total knee arthroplasty design was included; only tibial component motion was
evaluated.

* The relatively small and uniform population may limit the generalizability of the results to
a broader and more diverse patient population as seen in clinical practice.
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Conclusion

The inter-operator reliability of applying the loading device for detecting load-
induced implant displacement is moderate for the rotation measure and good for
the measures maximum total point motion (MTPM) and mean target registration
error (NTRE).

]

ISAKOS

CONGRESS

S | | e ] v

MUNICH

GERMANY

June 8-11

m ORTHOPEDIC SURGERY ﬂmsterdom umc

>



References

1. Gademan, M.G.J., Van Steenbergen, L.N., Cannegieter, S.C., Nelissen, R., Marang-Van De Mheen, P.J., 2021.
Population-based 10-year cumulative revision risks after hip and knee arthroplasty for osteoarthritis to inform
patients in clinical practice: a competing risk analysis from the Dutch Arthroplasty Register. Acta Orthop 92, 280-284.

2. Barnsley, L., Barnsley, L., 2019. Detection of aseptic loosening in total knee replacements: a systematic review and
meta-analysis. Skeletal Radiology 48, 1565-1572.

3. Buijs, G.S., Kooijenga, A.C., Rikken, R.G.H., Schafroth, M.U., Kievit, A.J. & Blankevoort, L. 2024. MRI and
SPECT/CT demonstrate, with low certainty of evidence, the highest diagnostic accuracy for aseptic knee
arthroplasty loosening; a systematic comparative diagnostic test review and metaanalysis. Knee Surg Sports
Traumatol and Arthrosc 32, 2061-2074.

4. Buijs, G.S., Kievit, A.J., Ter Wee, M.A., Magg, C., Dobbe, J.G.G., Streekstra, G.J., Schafroth, M.U., Blankevoort, L.
2025. Non-invasive quantitative assessment of induced component displacement can safely and accurately

diagnose tibial component loosening in patients: A prospective diagnostic study. Knee Surg Sports Traumatol
Arthrosc 33(1):274-285.

5. Mokkink L.B., Boers M., van der Vleuten C.P.M., Bouter L.M., Alonso J., Patrick D.L, et al. 2020. COSMIN Risk of
Bias tool to assess the quality of studies on reliability or measurement error of outcome measurement instruments: a
Delphi study. BMC Med Res Methodology. 2020;20(1): 293.

6. Kievit, A.J., Buijs, G.S., Dobbe, J.G.G., Ter Wee, M.A., Kerkhoffs, G.M.M.J., Streekstra, G.J., Schafroth, M.U.,
Blankevoort, L. 2023. Promising results of a non-invasive measurement of knee implant loosening using a loading
device, CT-scans and 3D image analysis. Clin Biomech (Bristol) 104:105930.

MUNICH

GERMANY

June 8-11

) ISAKOS

ONGRESS

m ORTHOPEDIC SURGERY ﬂmsterdom umc

>



	Dianummer 1
	Dianummer 2
	Dianummer 3
	Dianummer 4
	Dianummer 5
	Dianummer 6
	Dianummer 7
	Dianummer 8
	Dianummer 9
	Dianummer 10
	Dianummer 11
	Dianummer 12
	Dianummer 13

