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Dutch Arthroplasty Register (LROIR@22

Introduction

This online annual report 2022 of the Dutch Arthroplasty Register (LROI) contains trends and outcome information
on primary andevision hip, knee, ankle, shoulder, elbow, wrist and finger arthroplasties in the Netherlands

between 2007 and 2021.

Survival outcomes are available for all joints
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Survival outcomes of hip, knee and shoulder arthroplasties are expakaadhples are:
1 survival by year of surgery dHAand TKA

survival according to prosthes@and surgery characteristics ®HAand TKA

survival according to patient chacteristics ofeverse TSaAndanatomical TSA

survival by ODEP classificatiof THAand TKA

survival by PROMs responselofA TKAand UKA

survival by preoperative OHS/OKS scaorelAand TKA

=A =4 =4 4 =4

This year PROMs results are shown:
1 by age fortotal hip prostheses
{1 according to satisfactiogcore fortotal knee prostheses
1 by recommendation score for total reverse and anatomgtedulder arhroplasties

You will find data on:

Prosthesis characteristics

Surgical techniques

Patient characteristics of patients who underwent an arthroplasty procedure

Survival of prostheses, like overall and major first revision and second revision rates
Data quality, for example completeness and validity of the register
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Dutch Arthroplasty Register (LROIR@22
Hip arthroplasty
Numbers

Registered mpcedures
TABLE Number of registered hip arthroplasties per year of surgery (2007-2021) in the LROI in May 2022

Type of hip arthroplasty

Year of Total Hemi- Resurfacing Unknown/ Revision

L Total (n)
surgery arthroplasty (n) arthroplasty (n) arthroplasty (n) missing (n)  arthroplasty (n)
2007 8,903 1,056 452 933 1,268 12,612
2008 15,457 1,524 732 394 1,858 19,965
2009 22,106 2,145 864 299 2,680 28,094
2010 23,913 2,423 610 296 2,951 30,193
2011 24,333 2,519 229 372 3,197 30,650
2012 25,699 2,898 10 451 3,767 32,825
2013 26,231 3,070 2 291 3,517 33,111
2014 28,191 3,765 0 152 3,583 35,691
2015 28,871 4,966 15 69 3,834 37,755
2016 29,572 5,448 16 103 3,883 39,022
2017 30,264 5,947 5 52 3,871 40,139
2018 31,636 6,382 2 26 3,844 41,890
2019 33,076 6,313 1 37 3,835 43,262
2020 27,190 6,596 0 18 3,466 37,270
2021 31,514 6,006 0 29 3,535 41,084
Total 386,956 61,058 2,938 3,522 49,089 503,563
© LROI 2022

The LROI is nearly complete as of 2010. Therefore, a dotted line was inserted between 2009 and 2010.

Type of procedures

FIGURE Number of primary total hip arthroplasties and hip revision arthroplasties registered in the LROI in the

Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2020 2021 Total
Type of procedure (n)
Primary THA 25,699 26,231 28,191 28,871 29,572 30,264 31,636 33,076 27,190 31514 292,244
Hip revision 3.767 3,517 3,683 3,834 3,883 3,871 3,844 3,466 3,535 37,135
Total: 29,466 29,748 31,774 32,705 33,455 34,135 35,480 36,911 30,656 35,049 329,379

THA: total hip arthroplasty.

Out of 31,514 primary total hip arthroplasties that were performed in 2021,
2.5% (n=803) was performed bilaterally.
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Dutch Arthroplasty Register (LROIR@22

Type of procedure per hospital

FIGURE Number of primary total hip arthroplasties and hip revision arthroplasties per hospital in the

Netherlands in 2021 (n=35,049)

© LROI 2022
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THA: total hip arthroplasty.

Type ofhospitalg primary

FIGURE Trend (proportion [%] per year) in type of hospital performing primary total hip arthroplasties in the

Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021  Total
Type of hospital (%)
General hospital 92.98 92.42 92.07 91.32 91.21 89.58 87.26 86.38 82.39 78.17 88.20
Private hospital 3.21 3.87 4.26 4.96 5.48 7.52 10.17 11.08 1522 19.80 877
University Medical Center3.81 3.70 3.66 372 3.30 2.90 2.57 2.55 2.39 203 3.03
Total (n): 25699 26231 28191 28871 29,572 30,264 31636 33076 27,190 31,514 292,244

Please note: The number of general hospitals that performed primary total hip arthroplasties decreased from 72 to 68 between 2012-2021; the number of private hospitals increased from 6 to 18 and the number of

University Medical Centers remained 7 between 2012-2021.
THA: total hip arthroplasty.
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Type ofhospitalg revision

FIGURE Trend (proportion [%] per year) in type of hospital performing hip revision arthroplasties in the

Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Type of hospital (%)
General hospital 88.93 88.48 87.50 86.05 86.97 85.71 84.99 86.62 8491 84.30 86.45
Private hospital 117 1.54 1.20 117 111 111 1.48 1.49 1.59 2.26 1.40
University Medical Center9.90 9.98 11.30 12.78 11.92 13.17 13.53 11.89 13.50 13.44 12.15
Total (n): 3767 3517 3583 3834 3,883 3,871 3844 3835 3466 3,535 37,135

Please note: The number of general hospitals that perfermed hip revision arthroplasties decreased from 72 to 67 between 2012-2021; the number of private hospitals increased from 4 to 11 and the number of University

Medical Centers remained 7 between 2012-2021.
RA: revision arthroplasty.
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Total hip arthroplasty

Demographics

Patient characteristics by diagnosis
TABLE Patient characteristics of all patients with a registered primary total hip arthroplasty by
diagnosis in the Netherlands in 2021

Dutch Arthroplasty Register (LROIR@22

Late post- Rheumatoid Post-Perthes
Osteoarthritis Fracture o) osis ic Dyspl arthritis di Tumour Total
N 27,147 (86.1%) 1,823 (5.8%) 823 (2.6%) 696 (2.2%)  419(1.3%)  128(0.4%) 73 (0.2%) 117 (0.4%) 31,514
Mean age (years) (SD) 69.9 (9.8) 69.6(8.3) 63.8(1.9) 68.3 (12.3) 51.4(14.2) 64.2 (13.9) 53.2(15.0) 63.6 (12.8) 69.4 (10.4)
Age (years) (%)
<50 3 1 18 7 a1 12 33 14 a4
50-59 12 9 18 14 32 19 30 21 13
60-69 29 35 24 28 17 30 19 28 29
70-79 40 a6 23 33 9 32 16 31 39
=80 16 9 17 18 1 8 1 6 15
Gender (%)
Men 35 36 43 41 30 23 77 42 35
Women 65 64 57 59 70 77 23 58 65
ASA score (%)
| 14 12 9 10 33 o] 30 4 14
I 62 57 56 57 56 64 58 24 62
H-v 23 31 36 34 11 36 12 72 24
Type of hospital (%)
General 77 95 83 38 65 81 81 62 78
umMc 1 4 10 6 15 10 3 38 2
Private 22 0 7 6 20 9 16 0 20
Charnley-score (%)
A One hip joint affected 41 57 55 79 51 34 65 58 43
B1 Both hip joints affected 31 13 20 9 29 22 17 12 30
B2 Contralateral hip joint
with a total hip prosthesis 25 23 20 8 16 23 17 14 24
C Multiple joints affected or
chronic disease that affects
quality of life 3 7 5 4 4 21 2 16 3
Mean Body Mass Index
(kg/m?) (SD) 27.3(4.5) 25.0(4.0) 26.8(5.0) 25.4(4.3) 26.4(4.6) 27.5(5.6) 27.4(4.7) 257 (5.1) 27.1(4.6)
Body Mass Index (kg/m?) (%)
Underweight (<18,5) 1 3 3 3 1 3 0 4 1
Normal weight (>18,5-25) 34 53 40 50 44 30 37 44 36
Overweight (>25-30) 42 34 33 33 36 36 34 38 41
Obesity (>30-40) 22 10 24 14 18 27 27 13 21
Morbid obesity (>40) 1 0 1 0 1 3 1 2 1
Smoking (%)
No 92 20 83 83 87 91 79 89 91
Yes 8 10 17 17 13 9 21 11 9

Please note: In 2021, 187 (0.6%) patienis received a primary THA after a diagnosis that is not listed in the table. Of 101 (0.3%) primary THAs the diagnosis was not registered

General: general hospital; UMC: university medical centre; Private: private hospital; SD: standard deviation; THA: total hip arthroplasty.

@ LROI 2022
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Dutch Arthroplasty Register (LROIR@22
Surgical techniques

Surgicabpproach

FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary total hip arthroplasty in
the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total

Surgical approach (%)

Posterolateral 62.57 61.80 61.98 60.65 59.78 55.64 55.56 53.19 52.26 47.53 56.88
Anterior 6.83 9.95 12.38 16.83 2032 27.60 3175 37.09 38.58 4405 25.14
Straight lateral 2260 21556 20.18 1699 1358 1072 7.46 5.28 430 356 12.28
Anterolateral 7.87 661 535 5.09 5.48 5.02 4.14 3.17 2.13 2.39 4.66
Direct superior 0.00 0.00 0.00 0.00 0.29 0.65 081 0.85 178 204 0.66
Other 0.13 0.09 011 0.44 0.55 0.37 0.28 043 0.95 042 038
Total (n): 25,289 25,932 27,909 28,695 28,999 29,761 31,174 32,058 25494 31,067 286,378

THA: total hip arthroplasty.

Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in primary total hip arthroplasties in the Netherlands
in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Fixation (%)

Uncemented 62.56 62.88 61.70 63.68 63.89 65.43 66.72 67.55 67.47 69.09 65.20
Cemented 29.02 27.98 27.82 26.04 26.21 25.38 23.89 22.63 22.10 20.54 25.04
Hybrid 4.05 4.62 477 491 499 532 631 6.85 731 7.73 5.73
Reversed hybrid 437 452 5.71 536 491 3.87 3.09 2.96 3.13 263 4.02
Total (n): 25,158 25929 27911 28656 28866 29,355 31,014 31,851 25322 30972 285,034

THA: total hip arthroplasty.
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Dutch Arthroplasty Register (LROIR@22
Prosthesis characteristiesxd materials
ODEP acetabular component
FIGURE Trend (proportion [%] per year) in ODEP rating acetabulum component in primary total hip
arthroplasties in the Netherlands in 2014-2021
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Year 2014 2015 2016 2017 2018 2019 2020 2021 Total
ODEP rating (%)
15A+15A*% 32.70 34.07 36.42 41.42 43.08 44.16 39.80 43.70 39.58
13A+13A* 28.77 28.36 26.36 21.95 15.59 11.23 7.21 5.69 18.05
10A+10A* 19.96 19.89 2048 21.07 2288 23.55 2894 2476 22.64
TA+TA* 481 5.05 5.22 498 6.96 8.16 8.13 7.24 6.33
5A+5A* 8.92 9.48 9.24 9.65 10.83 12.23 14.77 17.41 11.58
3A+3A* 0.08 0.08 0.02 0.00 0.00 0.00 0.01 0.01 0.03
Other 4.55 3.04 2.25 0.93 0.66 0.63 111 1.16 1.76
PRE 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.01
Unacceptable 0.20 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Total (n): 27,981 28,694 28,902 29,635 30,901 31,797 25,400 31,098 234,408

Please note: More information on ODEP rating can be found on www.odep.org.uk.
Other: All total hip acetabular cups of which no ODEP rating is available
THA: total hip arthroplasty.

ODEP femoral component

FIGURE Trend (proportion [%] per year) in ODEP rating femur component in primary total hip arthroplasties in
the Netherlands in 2014-2021
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Year 2014 2015 2016 2017 2018 2019 2020 2021 Total
ODEP rating (%)
15A+15A% 54.42 5891 63.31 64.60 64.62 63.54 60.10 58.05 61.03
13A+13A* 2724 2394 20.80 2032 17.96 14.95 1231 12.20 18.67
10A+10A% 8.12 734 9.15 10.39 13.49 15.85 1876 19.94 1291
108 0.32 031 035 033 0.43 0.43 0.48 0.44 0.39
TA+7A* 4.81 4.50 4.08 2.64 2.04 4.29 7.45 8.83 4.79
SA+GA* 138 1.42 050 0.40 0.54 0.54 0.52 0.26 0.69
3A+3A% 0.11 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Other 3.60 354 182 133 091 0.41 0.36 0.28 1.51
PRE 0.00 0.00 0.00 0.00 0.00 001 0.01 0.00 0.00
Total {n): 27,907 28,570 28,669 29,488 30,894 31,746 25,020 30956 233,250

Please note: More information on ODEP rating can be found on www.odep.org.uk.
Other: All total hip femoral stems of which no ODEP rating is available
THA: total hip arthroplasty.
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Femoral head diameter

FIGURE Trend (proportion [%] per year) in femoral head component diameter in primary total hip
arthroplasties in the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
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Femoral head size (%)

22-28 mm 3319 30.72 27.19 23.37 21.19 16.49 13.02 11.49 10.69 10.33 19.37
32 mm 4358 4782 52.85 5558 57.03 63.08 65.54 66.66 65.51 63.72 58.54
36 mm 2212 21.14 19.67 20.84 21.48 2017 2111 2153 23.44 2563 2172
>=38mm 111 032 0.29 0.21 0.30 0.26 033 033 036 031 037
Total (n): 25,239 25,873 27,857 28,599 28,734 29,460 30,797 31,545 25,178 30,904 284,186

THA: total hip arthroplasty.

Dual mobility

FIGURE Trend (proportion [%] per year) in type of acetabulum component in primary total hip arthroplasties in
the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total

Type of acetabulum component (%)

Dual mobility cup 1.33 143 173 1.94 2.59 3.14 3.47 428 5.60 5.78 317
Normal cup 98.67 98,57 98.27 98.06 97.41 96.86 96.53 95.72 94.50 94.22 96.83
Total (n): 25332 26,009 27,981 28,694 28902 29,635 30901 31,797 25400 31,098 285749

THA: total hip arthroplasty.
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Cemented acetabular component

Dutch Arthroplasty Register (LROIR@22

FIGURE Trend (proportion [%] per year) in cemented acetabulum material in primary total hip arthroplasties in

the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
c ted acetabul terial (%)

Standard PE 71.20 68.36 63.08 58.96 57.29 57.29 4543 39.53 33.34 30.67 53.69
Cross-linked PE 24.90 25.28 3091 34.28 3421 31.59 35.74 35.25 44.76 43.86 33.58
Stainless steel 245 3.27 3.66 4.68 7.02 9.07 11.07 1493 19.58 2382 9.30
Cross-linked PE+AO 1.42 3.01 213 191 1.25 182 756 9.96 212 1.44 3.26
Cobalt chrome 0.02 0.07 0.21 0.17 0.23 022 021 032 019 0.20 0.18
Total (n): 8,393 8,402 9,345 8914 8,865 8,453 8,255 8,002 6,226 6,934 81789

Please note: Titanium was used in 7 (0.01%) primary THAs in 2012-2021.
Please note: Stainless steel was used in cemented dual mobility cups.
THA: total hip arthroplasty; PE: polyethylene; AQ: antioxidant.

Uncemented acetabular component

FIGURE Trend (proportion [%] per year) in uncemented acetabulum material in primary total hip arthroplasties

in the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Uncemented acetabulum material (%)
Titanium 94.84 96.94 97.53 97.60 97.54 97.05 97.30 96.44 93.77 95.96 96.52
Tantalum 257 1.85 187 1.74 1.98 2.23 2.24 298 5.41 298 2.60
Stainless steel 0.51 0.26 0.26 0.29 0.27 0.38 0.26 0.40 0.71 0.78 0.42
Cobalt chrome 2.09 0.95 0.34 0.36 0.21 0.34 0.19 0.17 0.10 0.28 0.46
Total (n): 16,928 17,606 18,635 19,779 20,037 21,182 22,646 23,789 19,170 24,157 203,929

Please note: Cobalt Chrome/Titanium was used in 6 (<0.01%) primary THAs in 2012
THA: total hip arthroplasty.
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Dutch Arthroplasty Register (LROIR@22
Inlay

FIGURE Trend (proportion [%] per year) in inlay material in primary total hip arthroplasties in the Netherlands
in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Inlay material (%)
Cross-linked PE 52.26 62.31 68.64 69.95 70.60 75.24 80.22 80.24 82.44 79.35 7312
Cross-linked PE+AO 9.34 10.24 12.12 14.38 1497 13.21 2.90 859 7.77 10.79 11.10
Ceramics/Zo 16.68 12.81 10.52 9.82 9.19 7.35 7.18 7.79 6.17 6.01 9.01
Standard PE 19.14 13.50 8.51 5.60 5.16 4.07 261 3.16 3.28 3.45 6.29
Cobalt chrome 2.28 0.94 0.15 0.14 0.05 011 0.08 0.19 031 0.40 0.42
Ceramics 0.30 0.20 0.06 0.12 0.03 0.02 0.01 0.02 0.02 0.00 0.07
Total (n): 15785 16,172 17,327 18502 19,035 20,522 22,070 23310 18598 23,963 195284

THA: total hip arthroplasty; PE: polyethylene; AO: antioxidant: Zo: Oxidized Zirconium.

Femurcomponent

FIGURE Trend (proportion [%] per year) in femur component material in primary total hip arthroplasties in the
Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Femur material (%)
Titanium 67.39 67.84 67.68 69.48 69.34 69.38 70.19 70.65 70.43 7189 69.49
Cabalt chrome 25.69 25.24 25.03 23.49 2354 23.87 23.95 2371 22.20 2214 23.85
Stainless steel 6.92 6.92 7.29 7.03 7.13 6.75 5.86 574 7.37 5.97 6.66
Total (n): 25,188 25,897 27,907 28,568 28,669 29,488 30,892 31,745 25,020 30,955 284,329

THA: total hip arthroplasty.
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Femoal head component

FIGURE Trend (proportion [%] per year) in femoral head material in primary total hip arthroplasties in the
Netherlands in 2012-2021
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2022

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Femoral head material (%)

Ceramics/Zo 53.82 54.35 54.93 56.49 59.68 63.24 66.01 70.63 68.68 72.74 62.38
Cobalt chrome 31.51 30.40 30.37 29.10 27.43 26.03 22.89 18.50 19.42 16.42 2498
Oxidized Zirconium 4.76 5.74 6.04 6.03 6.79 6.80 8.96 10.06 11.58 10.70 781
Ceramics 9.28 881 8.00 7.68 5.39 3.67 2.07 072 0.23 0.09 4.44
Stainless steel 0.63 0.70 0.66 0.70 0.71 0.26 0.08 0.10 0.09 0.06 0.39
Total (n): 25,239 25873 27850 28599 28,734 29,455 30,796 31,645 25,177 30,898 284,166

Please note: A titanium femoral head was used in 13 (<0.01%) primary THAs in 2012-2021. A standard PE femoral head was used in 7 (<0.01%) primary THAs in 2012-2021.
THA: total hip arthroplasty; PE: polyethylene; Zo: Oxidized Zirconium

Articulation
FIGURE Trend (proportion [%] per year) in articulation in primary total hip arthroplasties in the Netherlands in
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Avrticulation (%)
CoP 51.29 5427 5573 57.45 58.73 61.73 63.19 65.38 64.01 68.63 60.32
MoP 31.04 30.88 31.40 29.92 28.23 26.23 22.69 18.57 19.29 15.61 25.16
ZoP 480 579 6.10 6.07 6.84 6.81 8.84 10.08 11.79 10.71 7.84
CoC 11.40 8.46 6.73 6.50 6.18 5.16 5.22 582 4.65 471 6.39
MoM 1.49 0.59 0.03 0.04 0.02 0.06 0.04 0.12 018 0.11 0.25
CoM 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.08 0.22 0.04
MoC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total (n): 24,710 25,386 27,330 28,156 28,352 29,135 30,305 31,036 24,474 30,252 279,136

THA: total hip arthroplasty; CoP: Ceramics-on-polyethylene; MoP: Metal-on-polyethylene; CoC: Ceramics-on-ceramics; ZoP: Oxidized Zirconium-on-polyethylene; MoM: Metal-on-Metal; CoM: Ceramics-on-Metal; MoC:

Metal-on-ceramics.
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Bonecement
Antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in primary total hip arthroplasties
in the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Bone cement antibiotics (%)
Gentamicin 9199 92.18 92.99 94.04 94.93 96.12 96.62 99.00 9871 99.23 95.51
Erythromycin+Colistin -~ 2.89 3.07 3.65 3.20 2.89 2.64 276 0.48 0.39 013 226
Tobramycin 4.48 4.06 2.87 232 1.85 0.98 032 0.17 0.13 0.02 174
Gentamicin+Clindamycin 0.23 0.33 0.28 0.37 0.29 0.21 0.25 0.25 0.50 0.44 031
No antibiotics 0.41 033 0.20 0.07 0.01 0.02 0.00 0.01 0.01 0.05 0.11

Gentamicin+Vancomycin 0.00 0.03 0.01 0.01 0.04 0.02 0.05 0.10 0.26 0.12 0.06

Total (n): 9,086 9,345 10,198 9,841 9697 9,852 9,649 9675 7,760 9,103 94,206

THA: total hip arthroplasty.

Viscosity
FIGURE Trend (proportion [%] per year) in bone cement viscosity in primary total hip arthroplasties in the
Netherlands in 2012-2021
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Bone cement viscosity (%)

High 88.50 8753 88.40 90.64 92.03 93.82 94.05 95.68 95.99 96.88 92.27
Medium 11.45 12.46 1159 9.36 797 6.17 5.95 432 4.01 3.10 7.72
Low 0.06 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.01
Total (n): 9,086 9,345 10,198 9,841 9,697 9,852 9,649 9,675 7,760 9,103 94,206

THA: total hip arthroplasty.
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Vacuum mixing system

FIGURE Trend (proportion [%] per year) in use of bone cement pre-packed in a vacuum mixing system in
primary total hip arthroplasties in the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total

Vacuum mixing system (%)

Separately packed 88.73 83.32 82.26 76.22 74.02 75.23 63.23 46.82 46.98 43.47 67.51
Pre-packed 11.27 16.68 17.74 2378 25.98 24.77 46.77 53.18 53.02 56.53 3249
Total (n): 9,086 9,345 10,198 9,841 9,697 9,852 9,649 9,675 7,760 9,103 94,206

THA: total hip arthroplasty; Separately packed: separately packed bone cement components; Pre-packed: bone cement pre-packed in a vacuum mixing system.

Most frequently registered
Components

TABLE The most frequently registered acetabulum (both cemented and uncemented) and femur (both
cemented and uncemented) components in primary total hip arthroplasties in the Netherlands in 2021

Acetabulum

Cemented (n=7,093) Uncemented (n=23,707)

Name Proportion (%) Name Proportion (%)
Avantage Cemented 19.4 Allofit 34.8
Muller low profile Durasul 18.6 Pinnacle 20.5
IP Cup 12.8 R3 133
Marathon 8.7 Trident 8.9
FAL Cup 6.7 G7 PPS 5.8
Exeter Rimfit X3 6.6 RM Pressfit Vitamys cup 3.7
CCB cup Low Profile 4.7 Continuum 2.9
IP Cup X-Linked 33 Pinnacle Gription 2.2
Reflection All Poly XLPE 3.1 RM Pressfit cup 1.7
Muller low profile 3.1 Delta-TT 1.5
Femur

Cemented (n=8,583) Uncemented (n=22,074)

Name Proportion (%) Name Proportion (%)
Lubinus SPII 34.1 Taperloc Complete 30.6
Qriginal ME Muller 28.2 Corail 20.1
Exeter 9.5 Polarstem 13.7
Taperloc Hip Cemented CoCr 6.5 Accolade Il 9.9
C-Stem AMT 5.8 Fitmore 4.2
CPT 3.7 Twinsys stem Cementless 3.5
CCA stem 3.3 Corail AMT 3.3
Spectron EF 2.7 Alloclassic Zweymuller SL 23
CPCS 16 Avenir Muller 2.2
Twinsys stem Cemented 13 CLS Spotorno 2.2
© LROI 2022

Types of bone cement

TAEBLE The most frequently registered types of bone cement by type of mixing system used during
primary total hip arthroplasties in the Netherlands in 2021

Separately packed bone cement components (n=3,930) Bone cement pre-packed in a vacuum mixing system (n=5,098)
Name Proportion (%) Name Proportion (%)
Palacos R+G 87.6 Palacos R+G 50.5
Refobacin Bone Cement R 3.8 Refobacin Bone Cement R 43.8
Palacos MV+G 37 Refobacin Plus Bone Cement 5.7

Subiton G 25

Copal G+C 0.8

® LROI 2022
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Dutch Arthroplasty Register (LROIR@22
Practice variation

Surgical approach

FIGURE Distribution of surgical approach used during primary total hip arthroplasties per hospital in the
Netherlands in 2021 (n=31,056)
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THA: total hip arthroplasty.

Fixation

FIGURE Distribution of type of fixation used during primary total hip arthroplasties per hospital in the
Netherlands in 2021 (n=30,960)
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THA: total hip arthroplasty.

Femoral head diameter

FIGURE Distribution of diameter femoral head used during primary total hip arthroplasties per hospital in the
Netherlands in 2021 (n=30,892)
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THA: total hip arthroplasty.
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Articulation

FIGURE Distribution of articulation used during primary total hip arthroplasties per hospital in the Netherlands
in 2021 (n=30,240)
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THA: total hip arthroplasty; CoP: Ceramics-on-polyethylene; MoP: Metal-on-polyethylene; ZoP: Oxidized Zirconium-on-polyethylene; CoC: Ceramics-on-ceramics; MoM: Metal-on-Metal; CoM: Ceramics-on-Metal.
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Hip hemiarthroplasty

Demographics

Dutch Arthroplasty Register (LROIR@22

TABLE Patient characteristics of all patients with a primary hip hemiarthroplasty by specialism in the

Netherlands in 2021

Orthopaedic surgeon Trauma surgeon Total
N 4,096 (71.1%) 1,668 (28.9%) 5,764
Mean age (years) (SD) 82.7(8.9) 81.6(7.9) 81.6 (8.7)
Age (years) (%)
<50 1 0 0
50-59 2 1 2
60-69 6 6 6
70-79 24 27 25
=80 67 66 66
Gender (%)
Men 36 35 36
‘Women 64 65 64
ASA score (%)
| 2 2 2
I 26 27 27
H-v 72 71 71
Type of hospital (%)
General 97 95 96
Private 1 o] 0
umMc 3 5 3
Diagnosis (%)
Fracture (acute) 93 99 a5
Osteoarthritis 4 o] 3
Late post-traumatic 1 0 1
Tumour 1 0 0
Osteonecrosis 0 o] 0
Dysplasia 0 0 Q
Rheumatoid arthritis 0 0 0
Post-Perthes' disease 0 o] 0
Inflammatory arthritis 0 0 0
Other 1 o] 1
Charnley-score (%)
A One hip joint affected 52 35 49
B1 Both hip joints affected 16 37 20
B2 Contralateral hip joint with a total hip
prosthesis 24 15 22
C Multiple joints affected or chronic
disease that affects quality of life 8 12 9
Mean Body Mass Index (kg/m?) (SD) 24.7 (4.3) 24.7 (4.0) 24.7 (4.2)
Body Mass Index (kg/m?) (%)
Underweight (<18,5) 5 5 5
Normal weight (>18,5-25) 55 57 56
Overweight (>25-30) 30 29 30
Obesity (>30-40) 9 10 9
Morbid obesity (>40) 1 0 0
Smoking (%)
No 93 91 92
Yes 7 9 8

Please note: in 2021, 71 general hospitals, 7 UMCs and 6 private hospital performed primary hip hemiarthroplasties.
General: general hospital, UMC: university medical centre; Private: private hospital; SD: standard deviation

© LROI 2022
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Surgical techniques

Surgical approach

Dutch Arthroplasty Register (LROIR@22

FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary hip hemiarthroplasty in

the Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Surgical approach (%)
Posterolateral 55.52 49.88 50.73 50.76 48.35 47.58 49.38 44.98 43.86 43.28 47.73
Straight lateral 3249 37.85 35.30 33.23 3493 32.39 31.13 34.77 28.55 3341 33.07
Anterolateral 11.19 10.82 11.35 13.18 13.17 13.85 1261 11.19 11.17 9.87 11.90
Anterior 0.65 131 260 272 3.43 591 6.60 874 10.93 1321 6.44
Direct superior 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.17 0.50 0.18 0.13
Other 0.14 0.14 0.03 0.11 0.12 0.16 0.27 0.15 4.99 0.05 0.74
Total (n): 2,779 2,893 3,578 4,529 5125 5734 6,027 6,005 5,973 5654 487297

HA: hemiarthroplasty.

Fixation
FIGURE Trend (proportion [%] per year) in type of fixation in primary hip hemiarthroplasties in the Netherlands
in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Fixation (%)
Cemented 62.90 62.98 64.70 66.98 73.04 78.25 79.66 83.34 82.80 85.78 76.10
Uncemented 37.10 37.02 3530 33.02 26.96 2175 2034 16.66 17.20 14.22 23.90
Total (n): 2,725 2,804 3,641 4,470 5,029 5,637 5,896 5,802 5,786 5,640 47,430

HA: hemiarthroplasty.
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Dutch Arthroplasty Register (LROIR@22

Most frequently registered
Components

TABLE The most frequently registered femur and femoral head components in primary hip

hemiarthroplasties in the Netherlands in 2021

Femur component (n=5,690) Femoral head component (n=5,641)

Name Proportion (%) Name Proportion (%)
QOriginal ME Muller 24.7 Unipolar Head 27.6
Lubinus SPII 20.0 Link CoCr head 22.0
Spectron EF 9.8 Modular Cathcard Unipolar head 13.2
CCA stem 8.7 Stainless Steel head 9.5
C-Stem AMT 6.4 Smith & Nephew CoCr head 6.7
CPT 4.7 Versys Endo 5.8
Lubinus Classic Plus 3.2 Smith & Nephew Uni-polar 4.2
Alloclassic Zweymuller SL 31 UHR Unitrax 3.6
Corail Cemented 3.0 ZimmerBiomet Hemi Heads 1.4
Accolade Il 2.8 ZimmerBiomet CoCr head 1.1
© LROI 2022

Types of bone cement

TABLE The most frequently registered types of bone cement by type of mixing system used during

primary hip hemiarthroplasties in the Netherlands in 2021

Separately packed bone cement components (n=1,483) Bone cement pre-packed in a vacuum mixing system (n=2,820)
Name Proportion (%) Name Proportion (%)
Palacos R+G 74.5 Palacos R+G 49.5

Copal G+C 11.6 Refobacin Bone Cement R 443

Palacos MV+G 6.4 Refobacin Plus Bone Cement 6.2

Subiton G 49 Cemex Genta 0.1

Refobacin Bone Cement R 1.3

©LROI 2022

Hip revision arthroplasty
Type ofrevision

FIGURE Trend (proportion [%] per year) in type of revision in hip revision arthroplasties in the Netherlands in

2012-2021
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Type of revision (%)

Girdlestone situation 2.30 3.46 5.47 6.74 6.53 6.32 5.86 592 7651 6.23 5.65
Total revision 29.13 26.59 25.82 23.19 21.95 21.17 21.45 20.63 22.48 24.02 23.58
Major partial revision  58.12 58.04 55.30 53.07 5285 52.18 53.97 52.55 51.04 51.26 53.82
Minor partial revision 9.43 11.33 12.34 15.77 1755 19.87 18.06 20.16 18.45 17.84 16.15
Unknown partial revision 0.19 0.15 0.03 0.08 0.10 0.08 0.23 0.24 0.03 0.11 0.12
Other 0.84 0.44 1.04 1.15 1.01 0.39 0.42 0.50 0.49 0.54 0.68

— Girdlestone situation
= Total revision
Major partial revision
= Minor partial revision
= Unknown partial revision
— Other

Total (n): 3,701 3,441 3,548 3,812 3,858 3,860 3,837 3,819 3,448 3,531 36,855

RA: revision arthroplasty.

Major partial revision: revision of at least acetabulum or femur component.

Minor partial revision: only inlay and/or femeral head exchange (including DAIR procedures).
Unknown partial revision: partial revision of which the revised components were unknown.

In 1,141 (63%) major partial hip revision arthroplasties the acetabulum component was revised
and in 669 (37%) major partial revision arthroplasties the femur component was revised in 2021.
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Reasons for revision

TABLE Trend (proportion [%] per year) in reasons for revision in patients who underwent a hip revision
arthroplasty in the Netherlands in 2014-2021

Year

Dutch Arthroplasty Register (LROIR@22

2014 2015 2016 2017 2018 2019 2020 2021 Total
Hip revision arthroplasty (n) 3,583 3,834 3,883 3,871 3,844 3,835 3,466 3,535 29,851
Reasons for revision; Proportion' (%)
Loosening of acetabulum component  26.4 24.8 22.3 21.8 21.1 20.6 18.5 16.9 21.6
Infection 12.3 17.9 19.4 212 20.7 22.7 25.0 25.2 20.5
Dislocation 19.1 19.9 19.4 17.8 18.9 18.5 17.6 18.9 18.8
Loosening of femur component 20.9 19.5 18.8 18.2 19.2 17.2 17.0 17.2 18.5
Inlay wear 201 19.6 18.3 18.2 16.0 15.8 13.4 13.2 16.9
Peri-prosthetic fracture 11.7 11.4 12.5 14.7 14.4 14.5 17.1 16.2 14.0
Girdlestone situation 6.4 57 6.1 5.2 4.8 4.5 4.3 4.9 5.3
Symptomatic MoM bearing 5.8 4.6 3.9 2.7 2.7 2.8 2.6 2.3 3.4
Peri-articular ossification 2.6 2.0 2.3 15 13 11 12 11 1.7
Other 11.6 11.3 10.6 10.1 11.3 12.8 10.8 11.8 11.3

1 One patient may have more than one reason for revision. As such, the total proportion is over 100%

@ LROI 2022

Surgcal techniques

Dual mobility

FIGURE Trend (proportion [%] per year) in type of acetabulum component in hip revision arthroplasties in the
Netherlands in 2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Type of acetabulum component (%)
Dual mobility cup 26.43 32.18 3453 38.54 43.29 4491 4883 52.38 51.24 54.27 42.12
Normal cup 7357 67.82 65.47 61.46 56.71 55.09 51.17 47.62 48.76 4573 57.88
Total (n): 2,539 2,287 2,346 2,418 2,347 2,182 2,222 2,161 1,930 2,095 22,527

RA: revision arthroplasty.
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Dutch Arthroplasty Register (LROIR@22
Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in hip revision arthroplasties in the Netherlands in
2012-2021
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Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Fixation (%)
Cemented 47.22 48.53 47.59 45.28 4424 42.82 4492 4455 45.08 45.86 4557
Uncemented 42.23 40.30 43.29 45.02 46.87 48.47 45.82 4555 43.69 43.06 4450
Reversed hybrid 8.49 8.67 7.57 751 7.34 6.73 6.61 7.31 7.88 8.86 7.67
Hybrid 2.06 251 1.56 220 1.55 1.98 2.66 2.60 3.36 222 2.26
Total (n): 3,441 3231 3,278 3,461 3,542 3,536 3,573 3,502 3,097 3240 33901

RA: revision arthroplasty.

Bone cement antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in hip revision arthroplasties in the
Netherlands in 2012-2021

100
g 80
2
4 60 = Gentamicin
g = Gentamicin+Clindamycin
5 Erythromycin+Colistin
c — Gentamicin+Vancomycin
,g 40 — Tobramycin
o — No antibiotics
o
o
A 20
LROI 2022
Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Bone cement antibiotics (%)
Gentamicin 59.49 5491 54.97 55.09 5435 6235 5250 61.79 61.13 59.81 57.47

Gentamicin+Clindamycir24.64 29.97 31.37 29.54 31.12 21.78 3451 29.43 3071 3476 29.76
Erythromycin+Colistin =~ 9.25 8.77 9.37 10.98 10.51 10.03 8.99 2.99 298 1.04 7.66

Gentamicin+Vancomycin 0.21 1.43 1.60 1.37 2.34 372 270 481 461 4.08 2.58
Tobramycin 5.18 4.03 2.57 2.90 1.69 2.06 118 0.91 0.50 0.26 2.23
No antibiotics 1.22 0.88 0.11 0.11 0.00 0.07 0.12 0.06 0.07 0.06 029
Total (n): 1,891 1,812 1,750 1,757 1,713 1,506 1,701 1,641 1,410 1,545 16,726

RA: revision arthroplasty.
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TAELE The most frequently registered acetabulum (both cemented and uncemented) and femur (both
cemented and uncemented) components in hip revision arthroplasties in the Netherlands in 2021

Acetabulum

Cemented (n=1,405) Uncemented (n=441)

Name Proportion (%) Name Proportion (%)
Avantage Cemented 60.3 Continuum 16.6
Polarcup 115 Allofit 10.9
Trabecular Metal 6.5 Delta-One TT 10.7
Bi-Mentum Cemented Cups 5.1 Avantage Reload 7.7
DS Evolution 2.9 Trident 7.0
Exeter Rimfit X3 2.6 Polarcup 59
BiMobile DM 1.6 R3 3.4
Marathon 1.3 Saturne Dual Mobility 3.4
Muller low profile Durasul 1.1 G7 OsseoTi 3.2
Redapt 1.1 Redapt 3.0
Femur

Cemented (n=608) Uncemented (n=778)

Name Proportion (%) Name Proportion (%)
Lubinus SPII 23.0 Arcos 22.6
Exeter 21.2 MP Reconstruction Prosthesis 18.6
CPT 11.2 Restoration Modular 10.3
Original ME Muller 6.9 Redapt 8.2
C-Stem AMT Long 6.3 Revitan 6.2
MP Reconstruction Prosthesis 4.8 Polarstem 4.0
Spectron EF 4.6 Wagner SL 3.9
C-Stem AMT 4.3 Alloclassic SLL 3.2
Taperloc Hip Cemented CoCr 2.6 Corail Revision 3.1
Twinsys stem Cemented 2.0 Taperloc Complete 28

© LROI 2022

TABLE The most frequently registered types of bone cement by type of mixing system used during hip

revision arthroplasties in the Netherlands in 2021

Separately packed bone cement components (n=906)

Bone cement pre-packed in a vacuum mixing system (n=572)

Name Proportion (%) Name Proportion (%)
Copal G+C 355 Palacos R+G 57.0
Palacos R+G 32.0 Refobacin Bone Cement R 36.2
Refobacin Revision 15.3 Refobacin Revision 4.0
Copal G+V 6.5 Refobacin Plus Bone Cement 28
Palacos MV+G 31

© LROI 2022
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Dutch Arthroplasty Register (LROIR@22
Survivalotal hip arthroplasty
Revision within land 3 years

Bytype of revisiorwithin 1 year

TABLE Cumulative 1-year revision percentage of primary total hip arthroplasties by type of revision in
the Netherlands in 2016-2020 (n=147,099)

Cumulative 1-year revision percentage

Competing Risk (95% Cl) Kaplan Meier (95% CI)

Any type of revision’ 1.9 (1.8-1.9) 1.9(1.8-2.0)
Major revision? 1.0 (1.0-1.1) 1(1.0-1.1)
Only acetabulum 0.3 (0.3-0.4) 03(0 3-0.4)
Only femur 0.5 {0.5-0.5) 0.5(0.5-0.5)
Acetabulum and femur 0.2 (0.2-0.2) .2(0.2-0.2)
Minor revision3 0.8 {0.8-0.9) 0.9 (0.8-0.9)
DAIR 0.6 (0.6-0.6) 0.6 (0.5-0.6)

No DAIR 0.2 (0.2-03) 0.2 (0.2-0.3)

1 Any type of revision includes minor and major revisicns as well as revision procedures that could not be classified as minor or major revision.
2 Revision of at least the acetabulum or femur component

* Only inlay and/or femoral head exchange (including DAIR procedures).

THA: total hip arthroplasty; CI: confidence interval

© LROI 2022

In 2016-2020, 1,788 (1.2%) primary THAs were implanted in patients who died within one year after the primary procedure.

By type of revisiowithin 3 year

TABLE Cumulative 3-year revision percentage of primary total hip arthroplasties by type of revision in
the Netherlands in 2014-2018 (n=146,373)

Cumulative 3-year revision percentage

Competing Risk (95% Cl) Kaplan Meier (95% CI)

Any type of revision’ 2.7 (2.6-2.8) 2.7(2.6-2.8)
Major revision? 1.8 (1.7-1.9) .8(1.8-1.9)
Only acetabulum 0.7 {0.6-0.7) 0.7 (0.6-0.7)
Only femur 0.7 {0.7-0.8) 0.8 (0.7-0.8)
Acetabulum and femur 0.4 (0.4-0.4) 4 (0.4-0.4)
Minor revision® 0.8 {0.8-0.9) 0.8 (0.8-0.9)
DAIR 0.5 (0.5-0.5) 0.5(0.5-0.5)
No DAIR 0.3 (0.3-0.4) 0.3(0.3-0.4)

1 Any type of revision includes minor and major revisions as well as revision pracedures that could not be classified as minor ar major revision
2 Revision of at least the acetabulum or femur component

# Only inlay and/or femoral head exchange (including DAIR procedures).

THA: total hip arthroplasty; CI: confidence interval

@ LROI 2022

In 2014-2018, 6,427 (4.4%) primary THAs were implanted in patients who died within three years after the primary procedure.

First major or minor revision

TABLE Cumulative 1-year first revision percentage of primary total hip arthroplasties by type of first
major or minor revision in the Netherlands in 2016-2020 (n=147,099)

Cumulative 1-year first revision percentage

Competing Risk (95% CI) Kaplan Meier (95% Cl)
First major revision’ 1.1(1.1-1.2) 1.1(1.1-1.2)
Acetabulum 6(0.6-0.7) 0.6 (0.6-0.7)
Femur 8(0.7-0.8) 0.8 (0.7-0.8)
First minor revision? 0.8 (0.8-0.9) 0.9 (0.8-0.9)
Inlay 4(0.3-0.4) 0.4 (0.3-0.4)
Femoral head 8(0.7-0.8) 0.8 (0.7-0.8)

" First revision of the acetabulum or femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed
2 Only inlay and/or femoral head exchange (including DAIR procedures).
THA: total hip arthroplasty; CI: confidence interval

@ LROI 2022

In 2016-2020, 1788 (1.2%) primary THAs were implanted in patients who died within one year after the primary procedure.
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Dutch Arthroplasty Register (LROIR@22
Overall revision per hospital
FIGURIFunnel plot of proportion of hip revision arthroplasties within one year after a total lapthroplasty per
hospital in the Netherlands in 2022020 (n=147,099)
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Number of primary THAs per haspital in 2016-2020

Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ABAI ssoreking,
charnley score and diagnosis (osteoartisritersus other).
THA: total hip arthroplasty; CL: control limits; CI: confidence interval.

The mean year revision percentage is 1.9 (95% CI:-1.9 ) in the Netherlands in 2018020.
Control limits indicate the plausible range of outcome if albspitals perform equally well.
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Dutch Arthroplasty Register (LROIR@22
Major revision per hospital
FIGURFunnel plot of proportion of hip major revision arthroplasties within one year after a total hip arthroplasty
per hospital in the Netherlands in 2028020 (n=147,099)
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Pleasenote: Major revision is defined as revision of at least acetabulum or femur compenent.

Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ABAI ssoreking,
charnley score and diagnogissteoarthritis versus other).

THA: total hip arthroplasty; CL: control limits; CI: confidence interval.

The mean Iyear major revision percentage is 1.2 (95% CI-1.2) in the Netherlands in 20:2020.
Control limits indicate the plausible range of eecbme if all hospitals perform equally well.

Reasons for revision by type of revision

TABLE Reasons for revision within one year in patients that underwent a hip revision arthroplasty by
type of revision in the Netherlands in 2016-2020

Major revision' (n=1,644) Minor revision? (n=1,218) Any type of revision® (n=2,786)
Reasons for revision Proportion® (%) Proportion® (%) Proportion® (%)
Infection 18.5 70.4 391
Dislocation 324 14.0 249
Peri-prosthetic fracture 30.6 2.1 19.0
Loosening of femur component 17.3 0.7 10.4
Loosening of acetabulum component 8.7 0.3 4.9
Girdlestone situation 33 0.1 1.4
Inlay wear 0.7 0.8 0.8
Peri-articular ossification 0.5 0.2 0.4
Symptomatic MoM bearing 0.1 0.0 0.1
Other 10.4 14.1 12.2

' First revision of the acetabulum er femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed
2 Only inlay and/or femoral head exchange (including DAIR procedures)

2 Any type of revision includes all first revisions, including revision procedures that could not be classified as minor or major revision

? One patient may have more than one reason for revision. As such, the total proportion is over 100%.

© LROI 2022

Time after primary THA

TABLE Time after primary total hip arthroplasty until short-term revision in the Netherlands in 2014-2018
(n=146,373)

Time after primary THA Percentage revisions (%)
Day 0-29 0.9
Day 30-182 0.6
Day 183-364 0.3
Day 365-730 (second year) 0.5
Day 731-1095 (third year) 0.3

THA: total hip arthroplasty.

@ LROI 2022
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Mid- and longterm revision

THA by type of revision
FIGUREumulative revision percentage of total hip arthroplasties by typerefision in the Netherlands in 20G7

2021 (n=379,261)

Dutch Arthroplasty Register (LROIR@22
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TABLE Cumulative revision percentages

Number at risk (n)

Any type of revision
1-year revision (%)
3-year revision (%)
S-year revision (%)
10-year revision (%)
13-year revision (%)
Major revision?
1-year revision (%)
3-year revision (%)
S-year revision (%)
10-year revision (%)
13-year revision (%)
Minor revision®
1-year revision (%)
3-year revision (%)
S-year revision (%)
10-year revision (%)
13-year revision (%)

338,372
271,414
204,126
69,902
16,619

340,009
272,984
205,31
70,401
16,764

342,039
276,848
209,737
73,483
17,796

Competing Risk' (95% Cl) Kaplan Meier (95% Cl)
1.6(1.6-1.7) 1.6 (1.6-1.6)
2.5(2.5-2.6) 2.6(2.5-2.6)
3.2(3.13.2) 32(3.2.3.3)
4.4(4.3-45) 4.7 (4.6-4.8)
5.2(5.1-5.3) 5.8(5.6-5.9)
1.1(1.1-1.1) 1.1(1.0-1.1)
1.9(1.9-2.0) 1.9(1.9-2.0)
25(2.42.5) 25(252.6)
3.6(3.6-3.7) 3.9(3.8-4.0)
43(4.2-4.5) 4.9(4.8-5.0)
0.5 (0.5-0.6) 0.6 (0.6-0.6)
0.7 (0.7-0.7) 0.7 (0.7-0.8)
0.7 (0.7-0.8) 0.8(0.8-0.9)
0.9 (0.9-0.9) 1.0(1.0-1.0)
1.0 (0.9-1.0) 1.1(1.1-1.1)

' The cumulative revision percentage using the competing risk method is shown in the figure
2 First revision of the acetabulum or femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed
# Only inlay and/or femoral head exchange (including DAIR procedures)

Cl: confidence interval

© LROI 2022

In 2007-2021, 50,715 (13.4%) primary THAs were implanted in patients who died within thirteen years after the primary diagnosis
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Dutch Arthroplasty Register (LROIR@22
THA ly procedure year
FIGUREumulative major revision percentage of total hip arthroplasties by procedure year of primary THA in the
Netherlands in 2002021 (n=324,213)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Competing Risk (95% Cl)

Procedure year

primary THA Number (n) 1yr 3yr 5yr 7yr 10yr

2009-2010 45,086 1.0(09-11) 2.0(1.9-22) 27(26-29) 33(3.1-35) 4.1(3.9-43)
2011-2012 49,427 1.0(1.0-1.1) 1.9(1.82.0) 2.4(2.32.6) 2.9(2.7-3.0) 3.5(3.3-3.6)
2013-2014 53,957 1.1(1.1-1.2)  2.0(1.9-2.1) 2.5(2.4-2.6) 2.9(2.7-3.0) n.a.
2015-2016 57,611 1.1(1.0-12) 1.9(1.82.0) 2.4(2.3-2.5) n.a. n.a.
2017-2018 60,739 1.2(1.1-1.3) 1.9(1.8-2.0) na. n.a. n.a.
2019-2020 57,393 1.0(1.0-11) 1.7(1.6-1.8) na. na. na.

Major revision precentage: first revision of the acetabulum or femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed
THA: total hip arthroplasty, Cl: confidence interval, n.a. if <50 cases were at risk

© LROI 2022

Online LROI annual report 2@2
www.lroi-report.nl | www.Iroi-rapportage.nl
37



THA ly procedure side

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplasties by procedure side in the Netherlands in-2007

2021 (n=379,261)
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk! (95% CI) Kaplan Meier (95% CI)
Procedure side
Left 175,633 5.3(5.1-5.4) 59 (5.7-6.1)
Right 203,628 5.1(4.9-5.2) 5.7 (5.5-5.8)

' The cumulative revision percentage using the competing risk method is shown in the figure
THA: total hip arthroplasty; Cl: confidence interval

© LROI 2022
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THA ly approach
FIGUREumulative revision percentage of total hip arthroplasties by approach in thelidelands in 20072021

(n=374,306)

Dutch Arthroplasty Register (LROIR@22
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk! (95% Cl) Kaplan Meier (95% Cl)
Approach
Posterolateral 217,124 5.6 (5.4-5.7) 6.2 (6.0-6.4)
Anterior 75,021 3.9(3.4-4.5) 4.3 (3.7-5.0)
Straight lateral 58,033 47(4.4-49) 5.2 (5.0-5.5)
Anterolateral 22,241 5.3(4.9-5.7) 6.1 (5.6-6.5)
Direct superior 1,887 n.a. n.a.

1 The cumulative revision percentage using the competing risk method is shown in the figure

THA: total hip arthroplasty, Cl: confidence interval, n.a. if <50 cases were at risk

@ LROI 2022
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THA ly femoral head size

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage for dislocation of total hip arthroplasties by femoral head size in the

Netherlands in 20072021 (n=370,093)
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TABLE Cumulative 13-year revision percentage for dislocation

Cumulative 13-year revision percentage for dislocation

Number (n) Competing Risk! (95% CI) Kaplan Meier (95% Cl)
Femoral head size
22-28 mm 98,320 1.7 (1.6-1.8) 1.8(1.7-1.9)
32 mm 197,493 1.1(1.0-1.1) 1.2(1.1-1.2)
36 mm 74,280 0.8 (0.7-0.9) 0.9(0.7-1.0)

' The cumulative revision percentage using the competing risk method is shown in the figure
THA: total hip arthroplasty; CI: confidence interval

© LROI 2022
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THA ly prePROM

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplasties by valid grperative PROM of patients who
underwent a THA for osteoarthritis in the Netherlands in 202821 (n=202,932)
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TABLE Cumulative 7-year revision percentage

Cumulative 7-year revision percentage

Number (n) Competing Risk® (95% Cl) Kaplan Meier (95% Cl)
Pre-PROM
valid 104,533 3.1(3.0-3.3) 3.2(3.1-3.4)
Invalid 98,399 3.5(3.3-3.6) 3.6 (3.4-3.7)

' The cumulative revision percentage using the competing risk method is shown in the figure
Valid: pre-operative PROM reperted; Invalid: non-responders to pre-operative PROM; PROM: patient reported cutcome measure
THA: total hip arthroplasty; Cl: confidence interval

© LROI 2022
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Dutch Arthroplasty Register (LROIR@22

THA ly complete PROM (pre3mnd, 12 mnd)

FIGUREumulative revisiorpercentage of total hip arthroplasties by completeness PROM trajectory of patients

who underwent a THA for osteoarthritis in the Netherlands in 262821 (n=202,932)
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TABLE Cumulative 7-year revision percentage

Cumulative 7-year revision percentage
Number (n) Competing Risk® (95% CI) Kaplan Meier (95% Cl)
Reported pre-, 3mnd and 12mnd PROM
Complete 48,003 2.5(2.3-2.7) 2.6 (2.4-2.8)
Incomplete 154,929 3.6 (3.5-3.7) 3.7 (3.6-3.8)

1 The cumulative revision percentage using the competing risk method is shown in the figure
Please note: A PROM trajectory is considered complete when preoperative, 3-months postoperative and 12-months postoperative PROMs are reported
THA: total hip arthroplasty; Cl: confidence interval; PROM: patient reported outcome measure

© LROI 2022
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THA ly pre-OHS

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplastiey pre-operative Oxford Hip score of patients
who underwent a THA for osteoarthritis in the Netherlands in 262021 (n=93,271)
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TABLE Cumulative 7-year revision percentage

Cumulative 7-year revision percentage

Number (n) Competing Risk® (95% Cl) Kaplan Meier (95% Cl)
Pre-operative Oxford Hip score
0to19 33,064 3.7 (3.4-4.0) 3.8(3.5-4.1)
20to 29 38,331 3.1(2.8-3.3) 3.2(2.9-3.4)
301039 20,182 2.7 (2.4-3.0) 2.8(2.4-3.1)
400 48 1,694 1.4 (0.8-2.3) 1.4 (2.4-3.1)

" The cumulative revision percentage using the competing risk method is shown in the figure
PROM: patient reported cutcome measure; THA: total hip arthroplasty; CI: confidence interval

© LROI 2022

The Oxford Hip score measures the physical functioning and pain of patients with osteoarthritis to the hip. The score has a range of 0.0 to
48.0, with 0.0 representing no functional ability and 48.0 the most functional ability.
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THA ly gender

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplasties by gender in the Netherland20id7-2021

(n=378,594)
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk® (95% Cl) Kaplan Meier (95% Cl)
Gender
Men 128,642 5.7 (5.5-5.9) 6.4 (6.1-6.6)
Women 249,952 4.9 (4.8-5.1) 5.5 (5.3-5.6)

1 The cumulative revision percentage using the competing risk method is shown in the figure
Cl: confidence interval

©LROI 2022
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Dutch Arthroplasty Register (LROIR@22
THA ly age category
FIGUREumulative revision percentage of total hip arthroplasties by age category in the Netherlands in-2007
2021 (n=378,910)
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk® (95% Cl) Kaplan Meier (95% Cl)
Age (years)
<50 16,500 8.4 (7.7-9.2) 8.7 (7.9-9.4)
50-59 46,696 7.2 (6.8-7.6) 7.4 (7.0-7.8)
60-69 118,806 5.7 (5.5-5.9) 6.1 (5.8-6.3)
70-79 140,536 4.6 (4.5-4.8) 5.2 (5.0-5.4)
>80 56,372 3.1(2.9-3.3) 3.6 (3.4-3.9)
@ LROI 2022
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THA ly diagnosis

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total higrthroplasties by diagnosis in the Netherlands in 262021

(n=374,880)
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk® (95% Cl) Kaplan Meier (95% Cl)
Diagnosis
Osteoarthritis 325,834 5.0 (4.9-5.1) 5.5 (5.4-5.7)
Other 49,046 6.5 (6.2-6.8) 7.4(7.0-7.9)

1 The cumulative revision percentage using the competing risk method is shown in the figure
Cl: confidence interval

©LROI 2022
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Dutch Arthroplasty Register (LROIR@22
THA ly ASA score

FIGUREumulative revision percentage of total hip arthroplasties by ASA score in the Netherlands in-20PY
(n=367,485)
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TABLE Cumulative 13-year revision percentage

Cumulative 13-year revision percentage

Number (n) Competing Risk! (95% CI) Kaplan Meier (95% CI)
ASA score
I 73,907 5.4(5.2-5.7) 5.7 (5.5-6.0)
1 230,458 5.1(4.9-5.2) 5.6 (5.4-5.8)
-1V 63,120 4.8(4.6-5.1) 5.7 (5.3-6.1)

' The cumulative revision percentage using the competing risk method is shown in the figure
CI: confidence interval

© LROI 2022
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THA ly BMI category

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplasties by BMI category in the Netherlands in2014

2021 (n=230,943)
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TABLE Cumulative 7-year revision percentage

Cumulative 7-year revision percentage

Number (n) Competing Risk! (95% CI) Kaplan Meier (95% Cl)
Body Mass Index (kg/m?)
Underweight (£18,5) 2,146 3.8(3.0-4.9) 4.1(3.05.1)
Normal weight (>18,5-25) 78,529 3.1(2.9-3.3) 3.2(3.1-3.4)
Overweight (>25-30) 96,111 3.4(3.2-3.5) 3.5(3.3-3.6)
Obesity (>30-40) 51,474 4.2 (4.0-4.5) 4.4(4.1-4.6)
Morbid obesity (>40) 2,683 7.5(6.4-8.9) 7.8(6.5-9.1)

1 The cumulative revision percentage using the competing risk method is shown in the figure
Please note: Dotted lines represent the upper and lower limits of the 95% confidence interval

THA: total hip arthroplasty; Cl: confidence interval

@ LROI 2022
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THA ly Charnley score

Dutch Arthroplasty Register (LROIR@22

FIGUREumulative revision percentage of total hip arthroplasties by charnley score inNle¢herlands in 2014

2021 (n=221,260)
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TABLE Cumulative 7-year revision percentage

Cumulative 7-year revision percentage

Number (n) Competing Risk? (95% Cl) Kaplan Meier (95% Cl)

Charnley-score

A One hip joint affected 99,495 3.5(3.3-3.6) 3.6(3.43.7)

B1 Both hip joints affected 65,722 3.1(3.0-3.3) 3.2(3.1-3.4)

B2 Contralateral hip joint
with a total hip prosthesis 49,659 3.6(3.4-3.8) 3.7(3.5-3.9)

C Multiple joints affected or
chronic disease that affects
quality of life 6,384 4.7 (4.0-5.4) 4.9 (4.2-5.6)

' The cumulative revision percentage using the competing risk method is shown in the figure
Please note: Dotted lines represent the upper and lower limits of the 95% confidence interval

THA: total hip arthroplasty, Cl: confidence interval

© LROI 2022
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Cumulative revision percentage of total hip arthroplasties by smoking in the Netherlands in Zi2
(n=226,307)
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