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Dutch Arthroplasty Register (LROI) © 2023
Introduction

Welcome to LROI Report 2023

This online annual report 2023 of the Dutch Arthroplasty Register (LROI) contains trends and outcome information
on primary and revision hip, knee, ankle, shoulder, elbow, wrist and finger arthroplasties in the Netherlands
between 2007 and 2022. Since 2007, the LROI has been collecting data on hip and knee procedures, on ankle,
shoulder, and elbow procedures since 2014, and on wrist and finger procedures since 2016.

What’s new

Survival outcomes are available for all joints

FIGURE First revision outcomes of primary THA, TKA, ankle, shoulder, elbow, wrist and finger arthroplasties in the
Netherlands in 2007-2022
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TABLE
Cumulative revision percentages - Kaplan Meier [95% CI}

Number in) Iyr 3yr syr Iyr 10y Layr
THR 422,181 1.61(157-165) 156 (261-261) 321 (3.15-337) 377 [3T70-284) 4.64 |4.56-4.72] 5.02 {5.68-6.16)
TEP 335,039 0,95 (091-0.948) 336 (3.20-3.32) 423 [4.16-430) 490 |4.82-428| B.74 |5.64-5.84) .74 (6,60-6.88)
Ankle L100 0,86 (0.30-1.43) 382 (2.57-507) 6.29 [4.54-B.04) 7.62 [5.44-0.30) na na
Shoulder 26,112 2.17(199-235) 447 (4.129-475) 5.59 [5.26-6.92) AT [607-657| na na
Elbow L2I1 346 (241-4.51) 7,52 (5.90-8.14) 258 (7.67-1L51) 1242 |19.77-15.07) n.a na
Wrist 501 2.6111.15-4.07) .18 (3.81-8.55) 681 [4.14-9.45) na, na n.a
Finger 1331 0.80(0.30-1.25) .07 (1.22-2332) 2.23 [1.33-3.13) f.a. ma e,

Floaso note: THA: total hip arthroplasty; TEA: total knoe arthroplasty: CF canfidenoe intervals ma, if <50 cases were at risk.
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FIGURE Second revision outcomes of primary THA, TKA, shoulder and elbow arthroplasties after first revision
procedure in the Netherlands in 2007-2022
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TABLE
Cumulative second revision percentages - Kaplan Meier (95% CI)
Mumber {nj Iyr yr Byr Tyr 10y
THF 13.847 B.22(7.75-B69) 1244 (11.86-13.02) 1465 [14.00- 1530 1642 [15.69-17.15) 1837 (17.50-18.24)
TEP 10,751 5.33 (490-5.76) 1127 (1L.31-12.63) 1560 [14.82- 16.383) 17.76 [16.E8-18.64) 12,58 |18.54-2062]
Shoulder LOG0 11.02 {9.08-12.96 16,45 (14.02- 18,88 L7.20 [1527-2053) 1957 [16.12-23.02) na.
Elbow 96 13.25 (6.25-20.25| 29.92 (18.96-40.58) M. il na.

THA: total hip arthroplasty: TEA: total knee arthroplasty: Ck confidence inberval: ma. if <50 cases were at risk

Survival outcomes of hip, knee, ankle, shoulder and elbow arthroplasties are expanded. Examples are:

e survival by year of surgery by fixation of primary THA and TKA;
e survival by year of surgery by approach of primary THA;

e survival according to province of residence of the patient of THA and TKA;
e survival according to articulation and PE type of THA and TKA;
e survival by year of reverse TSA, anatomical TSA and hemi;

e survival according to patient characteristics of ankle and total elbow arthroplasties;
e survival by year of revision THA and TKA.

This year PROMs response rate are shown by hospital volume:

e of patients who underwent a primary total hip arthroplasty for osteoarthritis;
e of patients who underwent a primary total knee arthroplasty for osteoarthritis;
e of patients who underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis.

3 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI)
Bruistensingel 230 | 5232 AD ’s-Hertogenbosch | The Netherlands
+31(0) 73 700 3420 | Iroi@orthopeden.org

4 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl


http://www.lroi.nl/

Citation: LROI, 2023. Annual report 2023. Retrieved from https://www.lroi-report.nl/ (accessed [access-date]).

Analyses and editorial board

I.M.A. (llse) de Reus MSc, researcher, LROI head office, ‘s-Hertogenbosch, the Netherlands
Dr.ir. S.A.M. (Shirley) Baert, data manager, LROI head office, ’s-Hertogenbosch, the Netherlands
N. (Nikki) van Mil, secretary, LROI head office, ’s-Hertogenbosch, the Netherlands

LROI executive board
G.A.W. (Geke) Denissen MSc, director, LROI head office, ‘s-Hertogenbosch, the Netherlands
B. (Bart) Pijls, medical director, LROI head office, 's-Hertogenbosch, the Netherlands

LROI supervisory board

Dr. J.W.K. (Jan Willem) Louwerens, chairman, orthopaedic surgeon, Sint Maartenskliniek Nijmegen, the Netherlands
Drs. A.M.E. (Anouk) Giesberts, secretary general, orthopaedic surgeon, Maxima Medisch Centrum Eindhoven, the
Netherlands

Dr. J.J. (Jeroen) Nieuwenhuis, treasurer, orthopaedic surgeon, VieCuri MC, Venlo, the Netherlands

Dr. W.P. (Wierd) Zijlstra, NOV member, orthopaedic surgeon, Medisch Centrum Leeuwarden, the Netherlands

Drs. M. (Matthijs) van Essen, extern member

LROI scientific advisory board

Dr. R.W. (Reinoud) Brouwer, chairman, orthopaedic surgeon, Martini Ziekenhuis, Groningen, the Netherlands
Drs. C.M. (Christine) Catlender, patient representative, NPCF, Utrecht, the Netherlands

Mr. drs. B.J. (Bert Jan) Groenink, privacy jurist, Catharina Ziekenhuis, Eindhoven, The Netherlands

Dr. G. (Gerjon) Hannink, epidemiologist, Radboudumc, Nijmegen, the Netherlands

Dr. A. (Anne) Karelse, orthopaedic surgeon, ZorgSaam Zeeuws-Vlaanderen, Terneuzen, the Netherlands
Dr. M.P. (Matthijs) Somford, orthopaedic surgeon, Rijnstate, Arnhem, the Netherlands

Dr. S.L. (Stéphanie) van der Pas, statistician, Amsterdam UMC, Amsterdam, the Netherlands

Dr. E.M. (Ewald) Bronkhorst, biostatistician, Radboudumc, Nijmegen, the Netherlands

Dr. D. (Dennis) Janssen, biomechanical engineer, Radboudumc, Nijmegen, the Netherlands

Dr. R.C.I. (Rutger) van Geenen, orthopaedic surgeon, Amphia, Breda, the Netherlands

Dr. M.G.J. (Maaike) Gademan, epidemiologist, LUMC, Leiden, the Netherlands

Prof. dr. B.W. (Wim) Schreurs, auditor, orthopaedic surgeon, Radboudumc, Nijmegen, the Netherlands

Orthopaedic association
Netherlands Orthopaedic Association (NOV)

Layout

SDB groep BV, Almere, the Netherlands
Photography

Puur Pulles Fotografie, Hilversum, the Netherlands
Werry Crone, Utrecht, the Netherlands

Site by

GoPublic, Amsterdam, the Netherlands

© ’s-Hertogenbosch, Netherlands Orthopaedic Association (NOV), LROI organization, www.Iroi.nl
All information in this report was composed with the utmost care. If any changes or modifications will be made after
publication, these will be published on this website.

All rights reserved. No part of this document or any of its contents may be reproduced, copied, modified, adapted,
stored in an automated data file or made public, in any form or in any way, electronic, nor mechanic, nor by
photocopies, recordings or in any other way, without prior written consent of the LROL.

5 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



133800 Yo 11 ot o e Y o 1 2

7 T3 - T ot N 4
00 [ o] 4 Voo X 5
07 T3 = o | N 6
Hip arthroplasty ccce.ciieiiiiiiiiiiiiiiiieiiiieeiinieienisrenietsasisisssestseseressssrenssstsnssssssssssnssssnssssansssssnssssanssssnnss 18
NUIMIDEES ..ttt bt b et s st et et e bt e e bt e sheesae e s a st et e e ab e e sheesae e sat e e abeem bt e bt e es et saeeemteenbeebeenbeesaeesanesane 18
e I T =To [ o] o Tol<To [0 T TR 18
LTl Ll e L e Yol =Te [T o F PRSPPI 18
Type of Procedure PEr hOSPItAl.......ciiiicuiiii it e e e st e e s ettt e e s sbtaeeesasteeessastaeessansaeaesnns 19
TYPE OF NOSPITAl — PIIMAIY ..t e et e e e et e e e s e bt e e e s ebteee s e beeeaesstaeaesastaeessastaeassantaneennns 19
TYPE OF NOSPITAl — FEVISION ...ttt e et e e s et e e e e e bt e e e e ebteeeeebteeaeestaaaeestaseesastasassastanaeanns 20
el 1N a1 o X T o[ ] o] F= 1) A 2P 20
D LT 0 aTeY =d T o] o 11l USRI 20
Patient characteristics bY diagNOSiS.....ccuuiii i e e e e re e e e narees 20
Y ={T o= IR =T o o 1o (U =P R 21
YU g={[o= 1 =T o] o] oY= ol o VS 21
) (0] o F O PO TOSPPP PP OPSPPO 21
Prosthesis characteristics and MaterialS.........eioiieiiii i ettt e s bee e sbe e e sare e 22
(0]8] 3 - TolcY ¢=] o JU] =Tl ole] g Yo Yo T 1 =1 o | S RURRUNS 22
(0]8] 2 o {=Ts ol =1 ol ] o aYoToT 1 =T o | A0S PSP 22
FEMOTral NBAM IAMELEN ... cieiie et b e sttt e bt e sbe e sat e s ate et e et e e beesbeesmeesaeeeteens 23
[DIVE 1 e o] o111 4V TR PR 23
Cemented acetabular COMPONENT .......coii it e et e e e st te e e e s sbae e e e sbteeeeeabteeeesasteeessasteeaesnns 24
Uncemented acetabular COMPONENT.........cooc ittt e e e ee e e e ebee e e e e tee e e esabaeeeesabeeeeeeaseeeeennsens 24
0] £ SRR 25
FEMUE COMPONENT ... s aans 25
Y g a Lo Yo |l g T=F-To I oo T aT e Yo o T=T o | PP 26
ATEICUIATION. c ettt e b e b e s bt e sat e et e e bt e b e e bt e sb et sa et eateeabeeebeeeheesatesabeebe e beenbeeaneas 26
2 ToT =i o= 0 T=T o) APPSO P PSR OPPRRRPPP 27
ANEIDIOTICS ettt ettt e bt e b e s bt e sat e et e et e e b e e b e e eb et ea e e e ae e e be e ebe e ehe e eateeabe e be e beeabeeaneas 27
[V AT oo 1Y 1 A PO PP UPTTPPPPPTNE 27
VaACUUM MIXINEG SYSTEM Lovtttitiiiiiiitiiiiitititit et s annnn 28
Y Lo T o =T [V LT ol d AV =T =1 =] o =T (RO UUURTRR 28
(070 0 g o ToT =T 0} w3= Tol=1 -] o 1 (1] o USSR 28
(0o T ] oo o 1=T 0 a3l {10 s [ PSPPSR 29
TYPES OF DONE CEMEBNT....eiiiiiieie e e e e et e e e sttt e e e e bt e e e e st beeeesasbaeeeanstaeeeanssaeeeasseeesennsens 29
PractiCe Variation ......ccoiiiiiiiiiiiiiiiii e s 29
R UL = Tor=1 =T o] o]0 =Tl o SRRt 29
D= [0 o ST SO 30

6 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



(R a0 (o] =1 N 1= Lo I e [T 0 4 TN (=] TR 30

FA g Aol ) o B TP P USROS PPN 30

o 1o =T g YT Yo Y o1 = 13 VAPPSR 31
DT g Yo 4 =T o] o 11 ol RS 31
YT =41 IR =T oL o 1o U =P 32
YU =4 [or= 1T o] o] o Y- ol s VS PSR 32
D= [0 o OO TP PR OPP TP 32

Y To T o A €<To (U= ol o AV == T =T Yo SR 33
(6] pp] o Jo] o 1=T0 | £ J PSP U U UPUUUPOPUUUPPPUPUPPP 33
L7 e ToE e il e To T o[-l o110 0 =] ) PSSP 33

o T LAV (o] T T oY o] o] F= 1] oY 2SR 34
T PE OF FBVISION ...ttt e et e e e et te e e e e btee e s e baeeeseataeeeeanbaseeeaaseaaesanseeseeanstaeeeastesessastaeesanssaneeanns 34
REASONS OF FRVISION ...ttt ettt sttt et b e b e s bt e she e e a b e e abeeab e e sbeesaeesabeeabeeabe e beenbeesmteeaseensaens 34
Y =4 IR =T oL o 1o [U =P 35
(D TUE: ] W gTe] o 11 1 Y2 PSPPSR 35
D= [0 o OO TSP PP PP RPOP 35
BONE CEMENT @NTIDIOTICS ...eeiiieiiei ettt ettt e be e s it st s b e b e beesbeeemeeenneeteens 36

Y To I o 7 €=To [V LT ol d AV Y= 1 =T T SRR 36
Most frequently registered acetabulum COMPONENTS..........uuiiiiiiiii e e ree e e e 36
Most frequently registered femMuUr COMPONENTS .......oiiiiiiiii i e re e e e ebee e e e narees 37
Most frequently registered types of bONE CEMENT..........ooi i e e e 37

N U VY R el e | W o 11 o I T a1 o] ] = 1 4V USRS 38
REVISION WIthin 1 @N0 3 YEAIS ..eeiiiiiiiieiiciiiieectee ettt e e e sttt e e s te e e e e sataeeesataeeesaataeeeeaasaeeeeassseeeennsseeesansneeean 38
By type Of reVision WIthin L Y AT .......ciiiiiiiii ettt e e e st e e e st e e e s e sabae e e esabeeeeesnseaeesnasees 38
By type Of reViSioN WItNiN 3 YEAI.......cii it e e et e e e e et e e e e abe e e e esabaeeeeeabeeeeeeabeeeeennsens 38
FirSt Major OF MINOT FEVISION ...uuuiiiiiiiiieiiieieie e s s s nnnnn 38
Overall revision PEr NOSPITAl ........ciiciiiee et e e et e e e et e e e e e ebte e e eebteeeeeasteeeesstaeeeeantanaeanns 39

Y Y To T =Y ] ToT gl o 1= ol a o 1] o 11 - | PSPPI 40
Reasons for revision by type Of FEVISION ......cuiii i e st ebre e e e 40
TIME After PriMAry THA .. oot e e e et e e e e et e e e eeatbee e e aabeeesaassaeeeasssaeasanstaseeassaeeeasseeeeennsens 41
AT To W oAV - L < oY ol =T = Yot =] ] o Lok R 41
TN oA e F= =T o o] o 1V o ol PSP 41
THA DY PrE-PROM ...ttt sttt ettt st st ettt e b e s bt e s et st e bt et e b e e sb e e smee st e eteeneesanesanesane 42
THA by complete PROM (pre-, 3mMNnd, 12 MNd) ...cccuviiiiiiiiiiciececee ettt e rve e etre e e b e st e eeabeesabeeenaaes 43
THA DY PrE-OHS ..ottt e e e ee e e e e e e e s e bt e e e eaeesea e asteeaeaaasesassssanaaeaesaaansstsaesaeeesaaasnstsenneaessnnannns 44
I 7 2 ={ =1 T =T USRS 45
THA DY @88 CAtBEOIY cuviiieieiieie et ee ettt e e ettt e e et e e e et e e e e abaee e e baeeeeaasbaee e sstaeeeasssaeeeasssaeeeanssaeeeanssaeesansenesennsens 46
BTN oA A 1T =g Vo 1] PSP 47

B T 2T Y AN Yol SR UUURE 48
THA DY BIMI CatBEONY i eitieiie e ettt e ettt e e e e e e e e et e e e e e e e s e s aataeeeeeaessassssaeaaeaeseaaansssanaaasssasasnsssneaeaessnnannes 49
THA DY ChalNIBY SCOTE ...viiiiiiiiie et ee et ee ettt e et e e et e e e et e e e et eeeesatbaee e ssbaeeeasssaeeeanssaeeeanssaeeeassaeeeassenessnnsens 50

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



THA DY SINOKING ..vvtieieeeee ittt e e e e et re e e e e e e e e e tteeeeeeeees s sateeeeeaasesassssassaaaessaassssaseseaesasassstasneeaesannnnnes 51

VAT (o]l o JVAN o] e Tol=To [Vl ol ¥ [ = Tot =T o ] A of- SR 52
THA DY TYPE OF FEVISION ittt e e e e et e e e et e e e e bbeeeeaastaeeeaassaeeeanssaeesassaeeeasseeeeennsens 52
THA DY PrOCEAUIE YA ..veieeeiieee et ee ettt e ettt e e et te e e et e e e e ata e e e e aaee e e assaee s sstaeeeasssaeeeanssaeeeanssaeesassaeesasseeessnnsens 53
THA cemMeNted DY ProCEAUIE YEAI ...ciiiiiiiiiiiiieeeeeiiee ettt e ettt e e et e e s sbte e e s s bte e e e st beeesssbaeeesssbaeessssseeessnsseeessnssens 54
THA UNCEMENLE DY PrOCEAUIE YEAI ....uiiiiiiiieee ettt ettt et e e ettt e e e s e e e st e e e s s teeesssbeeeesnsbeeesssseeessnsseeesenasens 55
THA anterior approach by ProCeAUIE YEAT .......ccccuieii ettt e e e e s e e e e e e abe e e s e arae e e enteeeeenasees 56
THA posterior approach by ProCeAUIE YEAI ......ccuuveiieiiiee et ectee e e e see e s e e s e e ata e e s e arae e s enbaeeeenasees 57
THA DY PrOCEAUIE SIA@...uiiiiiiiiieeiitte ettt e e e e e e sttt e e s saabe e e s s sstaeeeaastaeeessssaeeeanssaeesasseeeesnssenesenssens 58
TN 012 o] ] e - o] [PPSR 58
THA DY fEMOFal REAM SIZE . et e e s st e e e e s bt e e e s sabeeesssabeeessnabeeesenasens 59
THA DY @rtiCUIGTION oottt et e e et e e e et b e e e e bteeeeeaseaeesanssaeeeanssaeesanssaeesanseeeeennsens 60
BTN o1 2 = 1Y/ o TSP 61
BTN o) A 1o U] T o YRS 62
THA by ODEP 5A or higher acetabulUm ....co.eeiiiiee et e s ree e e e sabe e e s e anes 63
THA by ODEP 5A OF NIGhEI TEIMUL ..ot e e e et e e e e et e e e e eabee e e easeeeeenabeeeeenasens 63
THA by cemented material aCetabUIUM .........ooi e e b ee e e e abe e e e e ares 64
THA by cemented Material FEMUI ... e e s e e e st e e s e sabee e e esabeeeeenasees 65
THA by uncemented Material FEMUL .......ooi i e e e ee e s aree e e e sabeee s enarees 66
THA by uncemented Material iNlay......c.ueii i e ee e s e e e s e e e s nbae e e esabeeeeenasees 67

REVISION PO COMPONENT MM .. i e s s snnnn 68
Cemented primary THA — OVErall FEVISION ....c..vviiiiciiiee ettt et e e ctte e e e e bte e e e e bte e e s ebteeeeenntaeaeanns 68
Uncemented primary THA — OVErall FEVISION .....ccicciiiii it e e s e sbee e s e sbre e e e narees 69
Cemented primary THA — Major FEVISION.....cciiciiiiiciiiiecciieee ettt e e ettt e e e sbre e e e s sbte e e e sbteeeesbtaeesssteeessnnseeessnns 71
Uncemented primary THA — Major FEVISION ...cciicuiiiiieiee e ccciittee e e eeectttre e e e e e e seanbee e e s e e e e esanbeeeeeaesesnnnsnsannaeeseean 72
2 ToT =i o= 0= oL AP OTSEO PR OPPRPOP 73

REIEVISION ...ttt ettt e s et e e e et e e s e b e et e e s m b et e e s na et e e s anr et e e e nb et e e s b a e e e s b ae e e s arneee s 74
OVErall SECONT FEVISION ..c.uviiiieiieriee ittt ettt ettt sttt et e b e s bt e sae e sate s bt e bt e b e esreesmeesmeeenneenneens 74
By procedure year of first Major rEVISION .....uuiii it e e e e e e s e e s e sabe e e e senbreeeeearees 75
SV Ao TN o) i T Y f NV Y o o SRR 76
2V ] o Tl o B (T Y A €AV Y o o OSSR 77
By fiXation Of Primary THA ... ..ot e e e et e e e e et e e e s et ee e e s abeeeeesabeeeeesabeeeeesnseeeesnnsees 78
Reasons for seconds revision by type of first reVisSion ... 78

Survival resurfacing hip arthroPlasty ...cccuee e e e e et te e e e st e e e e eataeeesataeeesstaeeesans 79
PROIMS ...ttt ettt ettt sttt ettt e bt e bt e she e e at e e bt et e e b e e eb e e eaeeeab e e a b e e bt e eh e e ehe e Sae e eat e e b e e bt e bt e eh e e ehe e eateeabe e beeeheeeheeeareeane 80

R o o 11 80

Response pre-PROM PEI NOSPILAL......cciiciiiiiiiiie ettt e e et e e e et e e e e sataeeeeabaeeeesassaeeensseeeeansaeeeas 80

Response PROM trajectory Per NOSPItal.. ... ettt e et e e et ae e e e saare e e e aeae e e esasbeeesannanee s 81

IMIE@N SCOTMES ...ttt ettt ettt et e e et e s st e e s st e e e s e b e et e s e s e e e e s e s e et e s e s e et e e e s e et e e s ans e e e e s mneeeesmreeee s nnneeesnnneeesannnneess 82
S S (=1 o IS SRS 82
INRS (BCEIVITY) tveeiureeiiieeeteeeste et e ettt e st e e st e e e tteeeebeeesaseeebeeessaeeeabeeeasseesasaesbaeesabesarsseesasaeensaeesasasesseesnseesseeesasesanses 83

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



(210151 D BT g Lo (=3 Yoo ] (=TT 84

EQSD tNBIMOMETET ..ttt ettt sttt b e b e s bt e s bt e sat e et e e b e e s bt e saeesane s bt e bt e bt enbeesneeenreereens 85
HOOS-PS SCOME ittt et e e s et e s s b et e s s b et e s s eab et e s saaba e e s ssabaeessnras 86
(0o T e Il 2 1o ol o < IR P URPP ST 87
Anchor question: Daily fUNCLIONING.......uiiiiiiiie e s e e s s e e e sbbe e e e snbeeessnabeeesenases 88
(LTI T 4 0T o o1 T N 89
NUIMIDEES ..ttt ettt h e b e s ae e et e bt e bt e s bt e sbe e sae e e et e e b e e eb e e sheesaeesat e e abeea b e e bt e emeeeae e eme e et e enbeesheesmeesanenane 89
e I AT =To J o] o Tol<To [0 T TSR 89
Lol Ll Lo Yol =Te [T o YU 89
Type of Procedure PEr hOSPItAl.......ciiiiciiiii i e e s et e e s st te e e s sbeaeeesastaeessasteeessaneaeaesnns 90
TYPE OF NOSPILAl = PrIMAIY c. e e e st e e s s bte e e s s beeeessbeeeessabeaeessseeeessnsteeessnseneesnnns 90
TYPE OF NOSPITAl = FEVISION ....eviiii et e e e et e e e e bt e e e e e bteeesebteeeeesbtaeeessteeeeasteeesaseeseeanns 91
Type of procedure by type 0f NOSPITAl......cccuiiii it e et e e e e tte e e s ebte e e e sntaeeeeans 91
Type of primary knee prosthesis by type of hoSpital........coccuiiiiiiiiiic e e 92
Type of primary knee prosthesis by age CAtEZOIY ....civuiiii i et e s e srre e e e senteeeeeaes 92
A= oYl ol g T [ £ =T o £ 4 [ O O T O O PO T PSP PUPPTOTPROTOPPPRTRONt 93
2V A oY=l o) B (a1l o o T g V=T R 93
23V =Y =4 0 Lo 1Y LR 94
HEe) 1N SR TETCI T a [T o] -1y A PSP PR 94
Y =4I =T oo 1o U =PSRRI 94
YU g={[o= 1 =T o] o] oY= ol o VS 94
D= [0 o OO TP P PP OPP PO 95
PrOSthesiS CharaCTEIISTICS . ..c.ueieiieii et sttt et e e s st s bt e bt e reesreesmeesaneenreens 95
ODEP FaliNG .evviiieieiiiiiiiiiiieeee e ettt e e e s sttt e e e e e s s sbb bttt e eeesssasababaaeeeeessassassraaaeeessssssssssaaeeesssssssssssnaaeeessnnsnssnreens 95
TYPE Of fEMUI COMPONENT ...t e e et e e e st e e e e st beeeesabbaeessasbaeeeensbaeeeassseeeeanaseeessnnsens 96
TaaTol Yot ¢ aTe] Mol il o F- 1 (=] - ISR 96
Y L= T | O T OSSOSO U PPTOUPTOTRRRPRRRPION 97
FEMUE COMPONENT ... s s 97
B o1z e a1 e Yo o 1= o | A PSP 97
LTS =T o OO PR OPPRPOP 98
Patella COMPONENT....oii it et e e et e e e e et e e e e e be e e e eeabeeeeeaabeeeesaabaaeeeassaseeeanseseeeanseneseanseneesnnsens 98
2 ToT =i ol= 0 U= o) AT PP PRSPPSO RPPP 99
FA 0141 o o) ol TP P USSP UPRRPR 99
RV AT o0 1Y 1 Y 99
VaACUUM MIXINEG SYSTEM ..uviiiiiiiiiiiieiiiueittiitieree e e e e aaaaaa—aaeaaaeaaaaannaannnnnannnnnnnnnnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 100
Y T T B =T [V =T ol d VA =TT =] =T (U RR PP 100
TOtAl KNEE PrOSTNESES ....veiiieiiee ettt e e et e e e et e e e e bt e e e e e abeee e esabeee e e nbeaeeenbaeeeennseeesennnens 100
TYPES Of DONE CEMEBNT....eiiiiiiiii et e e e et e e e et e e e et eee e eeabaeeeesabtee e e nbeeeeensbaeeeannseeeeennsens 100
PractiCe Variation .......coovuiiiiiiiiiiiiiiii i 101
YU = Tor=1 BT o] o] o =Tl o FO SR UURRR 101
LD [0 o PP P PSR PPPROPPPR 101

9 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



TYPE Of FEMUI COMPONENT ....eiiiiiie et e e e e e e e e e e e s e es bt baaeeeeeeesssssssaaeeaeessaansnrranaeaanean 101

[aaTel ETai = 1aTe] s o] e F- ) {=] | - PSP 102
Unicondylar KNEE @rthroplasty .......ecccciiieiiiiie ettt e et e e et e e e e et te e e e e ba e e e eeattee e e sabeeeeeensteeeeensaeeeensens 102
Y ={T o= IR =T oL a1 To [N = USRS 102
YU ={[or= 11T o] o] f o Y- ol o TS PSPPSR 102

(D) (o] o H PP PP PPRROPPPRN 103

Y To T o =T (U= ol o YA =T =1 =] Yo PRSP 103
UNICONAYIar KNEE PrOSTNESES.....cccuiiieeiciiiee ettt ettt e et e et e e e s e tte e e e ebteeeeebaeeesebteeesesteeeesntaeessnssaeasanns 103

Yo TR o) il o ToT o[-l ol=T 1 0= | S PSR SR 103
Patellofemoral KNee arthroplasty ......u e e e s sbee e s e s e e e e sabee e e s sabaeeeenarees 104
Y =4 LR =T o o 1o T8 1= PP TPPPRS 104
U ={ o= =T o] o] oY= ol o TSR 104

LD = A0 o PP ST PP PPPROPPPT 104

Y To I o =To [V LT ol d AV Y= 1 =T =T TP 104
Patellofemoral KNEe ProStRESES ........oii i e s te e e e s bae e e s sntaeessentaeaeanns 104
Y01k e] fl o o] o 1=l ol=] 1 0= | PR 105
QLIS (=AY I (oY a I T a1 goT o] = 1Y oV SRR 105
BTl L =AY 1 1o ISR 105
REASONS TOF FEVISION ..euitiiiiiieitee ettt ettt ettt et e sttt s e e sttt e st e e s be e e bteesabeeesubeesabeesabbeesabeeensbeesabeesasaeesabeeanseeas 105
Y =4z LR =T oL o 1o U 1= PR 106
D= A0 o PP P PO PP RO PPPPOPPPT 106
CONVEISION TO TKA ...ttt e e e s b e e e s et e e s b et e e s sr et e e ssbaeeessraeeesanraeee s 106
BONE CEMENT ANTIDIOTICS couveietieeiie ettt ettt e st e st e st e e s it e e s bt e e sabeeebeeesnbeesbeeesareenns 107

Y To I A Yo [V LT ol d AV =T =d 1 =T =T PR 108
oM PO N TS e 108
Y01k e fl o o] g 1ol el=] 1 0= | PR S 109
SUIVIVal tOtal KNEE ArtNrOPIaSTY ...ccciiiie ettt e e et e e e e rata e e e e tta e e e e ataee e s nsaeeeeanssaeesansseeesansseeens 109
REVISION WIthin 1 @N0 3 YEAIS ..uviiiiiiiiiiiiiiie ettt ettt e et e e et e e e et e e e s s bt e e e essabaeeessbeeeeassseaesasseeeesnnseeessnnsens 109
By type Of revision WIthin 1 Y AT .......cciiiiiiii it e e e e sbte e e s sbte e e e sbaeeessntaeessntaeaeanns 109

By type Of reViSion WItNIN 3 YEAI.......cci ittt e e e et e e e e tte e e e ebteeeeebteeeesntaeeessteeananns 109
FirSt Major OF MINOT FEVISION ...uuuiiiiiieieie i s e annnnnn 110
Overall revision Per NOSPITAl .......iii i e e e e s ta e e e s ssba e e e eaabeeeeanrbeeeenaraeee s 110
Major revision PEr NOSPItAl........eii i e et e et e e e st e e e e e bte e e e e rtreeeeataeeeertaeaeann 111
Reasons for revision by type Of FeVISION ......ccuiii i e e et e e e bte e e e e rtaeeeeaes 111
TIME after PriMary TKA ..o ettt e e e et e e e e et e e e e e bee e e eebaeeeeebaseeeaabaeaeeanbaeeeeantasaeannsenesennsens 111
Revision by patient CharaCteriStiCs ... e e e e e et e e e e e e e b e be e e e e e e e e ssasssaneaeaeaeas 112
TKA DY PAti@NT PrOVINCE ..eii ettt et e e et e e e et e e e esabe e e e eeabaeeeesabteeeeenbeeeeesnbeeeeesnseeesennsens 112

TKA DY PrE-PROIVL....cc it eieee ettt et e e e et e e e et e e e e ettt eeeeeabaeeeeaabaaeeesabaeeeeanbaeeeansseeeeannseeesanssaaesesnsenesennsens 113
TKA by complete PROM (pre-, 6mMmnd, 12 MNd).......coooiiiiiiiiiiie ettt e et e e et e e e e aae e e e eabee e e e eanes 114
TKA DY PrE-OKS ...oeieiieeee et e e e e e e e et e e e e e e e sse e e teeaeeaeesesaasstaaaeeaasesaansstanaeeaeseesansssennaeeeeesaassstnneeaannan 115

B I 0N <1V 3= o [ PRSP 116

10 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



AN 3V 1=l o= =Y <o o USSR 117

B 0N <AV - V= Yo 1] PSR 118
TKA DY ASA SCOTE .eveieiiiiee e eeitee e ettt e e e ettt e e e eteee e eetteeeeebaeeesebaeeeeaabeeeeeasbaaeeeaabaeeseansaeeeaasseaeeannsaeesennsaneeennsseeeennsens 119
TKA DY BIMIL CAEEEOIY . uutiieiiiiie e ectee ettt e ettt e e ettt e e et e e e e e be e e e eaabteeeeaabaeeeeeabaeeeeasbaaeeenssaeeeeanseeeeennsaeesennseeeeennsens 120
IO <1V =T o o1 1YY oo T PSP 121
TKA DY SINOKING ..ttt e et e e e et e e e e st e e e e seabee e e saabeeeeeaabeeeeenabeeeeennbeeeeessseeasesnseeessnnsens 122
VAT o]l o JVAN o] foTol=To [V TN ol ¥ [ = Tot =] ] A or RSP 123
TKA DY tYPE OF FEVISION .oeeiieiiiii ettt e e et e e e ettt e e e e e ataee e eeabaeeeeenbeeeeenntaeeeennseeesennsens 123
BN oIV T e Yol =Y (U g R =T | PSRRI 124
TKA cemented DY ProCEAUINE YEAI ...ciiiiiiii it cettee ettt e sttt e e et e e s ste e e e st e e s s sbee e e esabeeeessnbeeessnnbeeassnnseeessnnsens 125
TKA uncemented DY ProCEAUINE YEAI ......iiiiiiiei ettt e st e e et ee e s s st e e e e sabee e e ssnbeeeessnbeeesennseeeesnnnens 126
0N oAV o] e ol [0 T IR o PR 127
BN oA OB o oY AN o Yol o1 7={ o 1T SR 127
TKA DY tYPE OF FEMUI . e e e e et e e e et ee e e et ee e e e abeeeessnbeeesennseeesennsees 128
TKA DY PE EYPE et ees et e e e e seee et seeseseseeeeseeseeseseeeeeeeseeseeeeseeseeseseeseseseeseseeseeeeeeesesseseeneseeneenens 129
REVISION PEI COMPONENT NMAMIE .. s s nannen 130
Cemented primary TKA — OVErall FEVISION .....ccuuiiiieiiie ettt e e e e e e ra e e e saaa e e e ensaeeesensaeee s 130
Uncemented primary TKA — OVErall FEVISION ......ciiciiiiiiiiiee ettt et e e erte e e s ssata e e s saraeeeeans 132
Cemented primary TKA — MajOr FEVISION .....ciiiciiieiiciiieeecitee e ectee ettt e e s ste e e s str e e e s saraeeesssbaeeessnseeeesnssaeeesnssseeen 133
Uncemented primary TKA — Major FEVISION ......uiiiicieeiiciiee ettt e ettt e sttt e e e sttt e e s sbeeeessbteeessbteeessssseeessssseeasanns 134
BONE CEMENT TKA . ...ttt ettt e e et e e s s b et e e s sbe e e e s sbe e e e s sbaeeesebaeeessananeessane 135
REIEVISTON ..ttt et e s et e e s bt e e s et e e s b e e e s e b et e s e e e e s e r e s s e e s s 136
OVETrall SECONM MBVISION ...eiiiiiiiiieeiiee ettt ettt sttt e sttt et e s bt e e bt e e s abeeesabeesabeesbbeesabeeeneeesabeesaseeesabeesnnseas 136
By procedure year of first Major rEVISION .....ccuuiii it et sre e e e sbte e e e sbte e e s sbaeeessbaaeeeenns 137
BY tYPE OFf fIFST FEVISION «..vviiiiiiiee ettt e et e e e e bt e e e e ebte e e eebteeeeesteeeeebeseeesnsaseesassseesassnnananes 138
2V ] TR (o I T A <1V T o [P UTROPURN 139
Reasons for seconds revision by type of first reVIiSION........cocciiii ittt 140
Survival unicondylar KNEE arthroplasty .......ceiccuiiiiiiiiie e e e s r e e saea e e essbaeeessasbeeessasseees 141
18] 0N oIV AV o Tl o 1Y/ 1 o o PSP PR 141
(0] 0N oIV A o fo ol [V IR | PP 142
UKA cemMENtEd DY PrOCEAUIE YEAI ... .ciiiiiiieeetieeeeciee e et e e e ctte e e e e tte e e e stteeeeeateeeeastaeasasbaseeasreseeennbeeeeennsenesennsens 143
UKA UNCemMENted DY ProCEAUINE YEAI ... .uiiiiiiiieeeciiiee e ettt e ettt e e e etre e e e stae e e s sabeeeessabaeeessbaeeesstaeesssseeeesnnseeessnnsens 144
UKA DY COMPONENT ..eeiiiiiiieecitteecteee ettt e ettt e et e e e s aaa e e e et be e e s aaaeee e ssbaeeeassbaaeeasssaaeeansbeaeeanssaaesanssaeeesnnsenessnnsens 145
18] 0N o1V 1 1 o o TSR 146
UKA DY PrE-PROM ...ttt e e e e e e sttt e e e e e e e e s ta e e e e e e e e e s s asebeeaeeeaeesassebaeaaaaeesaansssaneaeaeseasansssannaaaenean 147
PROIMIS ..ttt ettt ettt et e e ettt e e e e e e bttt e e e e e e e e aaabe et e e e e e e e e ansbeeeeeaee e e e ssbeeteeeee e e bbb eeeeeeeeeaanbebeeeeeeeeeaannnrneeeas 148
RS OIS e nann 148
RESPONSE T A s s s s aann 148
Response pre-PROM Per NOSPILAl ... .uuiiiiieii et e e e e e et e e e e e e s e nnnbeee e e e e e e sennnnraneeeaaaean 148
Response PROM trajectory per hoSPIital ... it e e e et e e e e s e e rre e e e e e e an 149
RESPONSE UKA . s s ann 149

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Mean scores (pre-operative, 6 months and 12 MONTNS) .....cccuuiiiiiiiiie e e e e 150

INRS (FEST) 1rrrreiieieiiiiiteeee et eecctre et e e et eeebae e e e e e e eeeeaaraeeeeeeeeeaastaaasaaeeeeeaasstabassseeesesassssaseeseessanassbessseeesesasnssreaneeeeenn 150

NS = Lot 41V 1Y USRS 151
EQSD INAEX SCOME ...ttt ettt ettt sttt st et et e bt e s bt e saee s et e s bt e bt e b e e bt e ebe e s aeeeateeateebeenbeesaeesasesabeebeeneennees 152
EQSD thermMOMETET ... ittt ettt ettt e s et esab e e st e e s bt e e s bt e e beeesaeeesabeeesabeesaseesseeesareeesareenns 153
(0L O I oY ol o = PP OPPTP 154
OXFOIrT KNEE SCOME.....eiiutieieeitieeite ettt ettt et ettt b e s bt et e bt e bt e s bt e s bt e sabe st e e bt e bt e beesbeesaeeeateeabeenbeesanesanesane 155

N RN L = et o] o) ISP 156
PN [ol o To] o [U =Ty 4 o) o 3R PRRP 157
ANKIe arthroplasty......cciveeeiiiiiiiniiiiiiiiiiiiiiiiiieiitreseitirsssisessssesttensssstessssssssesssssssssnsssssssnns 158
NUMIDEIS ...ttt et e s bt e sttt s bt e e s ar e e s be e e subeesabe e e meeesabeeesaseesabeeeaseeesabeeesaseesabeesaneeesabeeennean 158
e I AT =To [ o] o Lol <To [V T PP 158
BTl Xl 1o Yol =Te [T YR 158
Type of Procedure Per NOSPItAl........ciiiciiiiiiiiie e e e et e e e sate e e e s abaeeesaasbeeesansseeeeansaneean 158
BTl Ll 1o ] 1 - SR 159
Primary @ankle arthroplasty ......cooceeei i e e e e e e s st ee e e et e e e e b e e e e b e e e e e nnbeeeeenbaeeeennrees 160
[DT<T o g Yo d =T o] o113 160
Patient characteristics bY iagNOSiS.....ccuuiei it e e et e e e e tte e e e e tte e e s ebbeeeeenteeeeestaeaeanns 160
SUIEEIY AN PrOSTNESIS. ..iiietiiiiiiiiie ettt e et e e e et e e e e bt e e e e sbaeeeesbeeeeeaaseeeesasteeesssteeessseeeessnssneesanns 160
U =4 [or= 11T o] o] o Y- ol s TS PSR PS 160
Medial MAllEOIUS OSTEOTOMY ....cciiiiiiieiciiee et e et e et e e e et e e e e e bt e e e e ebteee e e bteeesesteeesestaeeesnssanassssanananns 161
EXEENSION NI COMG...nniiiieiiee ettt be e sttt et e e b e e sbe e saeesatesabeebeenbeennees 161
Most frequently registered ankle ProSthESES.......ccuuiii it s 161
ANKIE reViSION @rthrOPIasty .....ccc iiiiiiie e e e e s e e e s b e e e e st e e e e ssbaeeeaabeeeeesaaeeeenreeeeennrees 162
BT Lol L =AY F 1o ISR 162
REASONS fOF FRVISION ...ttt ettt h e bt s at e st et e bt e bt e s bt e sheesateeabeebeesbeesbeesaeesabeeabeebeenneenneas 162
SUNVIVAL ettt h e a et ettt e bt e bt e sh et sateeat e e be e beesh e e saeesabe e abe et e e bt e e be e e he e eabeeabe e be e bt e nheenareeane 163
Revision by patient CharaCteriSTiCSs ....uiii ittt e e e st e e e st e e e e s s be e e e enbaeessnnreeesennrees 163
2T =Y Vo =T PSPPSR 163

L2 VA= Y=L T 0= = = {0 Y 164

BY Bl ettt ettt ettt e ettt e et e et et ee e et et et et e e et s ae e et e e e e et et et et ae e et e e et et et ee et ee et e eeeeeeeeees 165
Revision by procedure CharaCteriSTiCS .......uiiiiiiiii ettt e et e e e et e e e e abe e e e eare e e e enbeeeeennreeeeenanens 166
(07 =T o 1| TP TS UPROPRPR 166

BY PIOVIOUS SUIBIY .. s s s s s s s sananann 167
Shoulder arthroplasty......ccccciiiiiuiiiiiiiiiiiiiiir e s resessssresssssstresssssssssnsssssrsnssssssenns 168
N 0T 401 o1 TP UR O TSR PR 168
e R (=T g =To J o o Yol <To [0 TSRS 168
PrOCEAUIES ...ttt sttt et e bt e bt e s bt s at e st e e bt e bt e be e s he e sae e e ae e et e e b e e nseesanesane s b e eneenneennees 168
Type of Procedure Per hOSPItAl........ccicciiii i e e e e e e e esatreeesataeeesaataeeeeansseeesansaeeean 168
TYPE OF NOSPITAL.....veieieiiiee e et e e et e e et e e e e e etb e e e e eaaae e e e asaeee s ssaeaeeassseeassasaesasssseesanssesesansaneann 169
Type of primary shoulder prosthesis by type of hosSpital ..........cccuiiiieciiiiece e 169

12

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Type of primary shoulder prosthesis by age CategOry ... e e e e anes 170

AT TRV e o101 [o L=T g T o o oY o] F= 1) 4V USSP 171
D T<T o gTeYd =T o] o113 RS 171
Patient characteristics by type of shoulder Prosthesis.........ccuiiiiiiii e 171

Y =4 LR =T oL o 1o T8 1= PP PRPPPRS 172
Surgical approach by type of shoulder Prosthesis.........uiiiiiiiiiiiic e 172
Fixation by type of ShoUlder ProSthEsis........ccuiii e et e e e e te e e s etae e e s snteeeeeans 172
BONE CRMEBNT ...ttt a e e e s bt e e s b e e e s b et e s e e e s a e e s s e e s s ara s 173
Antibiotics by type of shoulder Prosthesis. ... e 173
Viscosity by type of shoulder ProSthesis.........uii i e s e e e 173
Vacuum mixing system by type of shoulder prosthesis.........cccoueuiiiiiiiiii i 174
Most frequently registered COMPONENTS.......ccuiiii ettt e e e ere e e e sre e e s e abeeeeenteeeeesteeeesnsseeesennsens 174
Reverse total shoulder arthroplasty ..........ooouiiii ettt e e e e e et e e e e ebte e e s entaeaeaans 174
Total anatomical shoulder arthroplasty..........cei i s e e e 175

Y oo 0] e [T o o Tl a1 =T d a [T o] -1y A A PR 175
Most frequently registered types of bONE CEMENT..........evii i e e 176
Reverse total shoulder arthroplasty ..........ooouiiii et e e e e e bte e e e ebre e e e enteeaeaans 176
Total anatomical shoulder arthroplasty..........eei i e 176

Y o101 e [T o o Tl a1 =T d a[oT o] -1y A A PP 176
Yoo 0] Lo L=T @ g =1V Ky o T I T d a1 o] 1 = 1) AV AU 177
BTl X =AY E (o o IR 177
REASONS fOF FRVISION ...ttt ettt et h e bt s et e st e bt bt e bt e s bt e sheesateeat e e bt e nbeesaeesaeesabesabeenneenbeennees 177
Y =4z LR =T oL a1 To 18 1= PP UUPPRE 178
LoD L o T o TP PP PP PP 178
CONVETISION 1O TSA L.ttt e st e e s e et e e s bt e e e s b b et e e s mba e e e s sra e e e smnaeeesnraeeesannnneess 178
CONVEISION T0 MM .ttt ettt sttt et e b e e s bt e s bt e sab e st e et e e b e e s bt e sheesaeeeabeenbeesbeesaeesanenane 179
BONE CEMENT @NTIDIOTICS ...eeeieeiiii ettt ettt sbe e s st e st e e be e b e beesneas 179

Y To I A 7 =To [V LT ol d AV =T =d 1 =] =T PRSP 180
(6] apT o To ] 1=T 0 | £ J O O P PP PP PO P UPPPPPPPPPPPPPPPN 180
RV o1k e fl o o] g 1=l el=] 1 0= | PR 180
SUNVIVAL OVEIAIL ... ettt sttt ettt e bt e s bt e sae e s ab e et e et e e bt e sbeesaeesaeeebeenbeesbeesaeesaneeane 181
REVISION WIthin 1 @N0 3 YEAIS ..uviiiiiiiiiiiiiiie ettt et e e e et e e e e s b e e e s saab e e e e s stbeeesssabeeeeasseeesasseeeesnnseeesennsens 181
By type of shoulder arthroplasty ........oocciiei i e e et e e e s bte e e e sataee e sataeeeeans 181
By type Of revision WIthin 1 Y AT ........coiciiiii ittt e e et e e e s tte e e e sbte e e e sbaeeessataeeesnteeaeanns 181
TiMe after Primary FEVEISE TSA ..o ittt ee e e e et e e e e et e e e e e bae e e eebaeeeeeabeeaeeaabaeeeeanseeaeeenseeeaeansens 181
Time after primary anatomiCal TSA ... ..ot e e e et e e e e e bt e e e e e atae e e eeabeeeeeeataeaeeenseeeaennsens 181
TIME After PrimMary MM oo e e e et e e e e et e e e e sabte e e e e abree e esnbaeeeesaseeesenanees 182
Reasons for revision by type of SNOUIEr..........ooi it rr e 182
REVISION WItNIN 7 YBAIS oeeiiiieiee ettt e e e e e s e ettt e e e e e e e s e s ba bt e eeeeeeessnsetaeeaeaeesaanssteneseaesesansssannaeaenaan 183
L0111 - | | TSP TOUSR PR 183
By type of shoulder arthroplasty ........ooccueei it e e ete e e e bbe e e s sataee e sataeaeanns 184

13 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



2V oo TolTe [0 ¢ IR T USSR 185

Survival reverse total shoulder arthroplasty ........ooceiii i e e e s r e e st b e e e ssaaeee s 186
Revision by patient CharaCteriSTiCS .....iiiiiiiiiiiiiee et e e et e e e e s e e e e e abe e e e enabaeesenbeeeeennseneeennsens 186
A T Y Y AN o VA= (=T o o 1Y PPN 186
REVEISE TSA DY G0 CALEEONY .uvviiiiiiiiee ittt ettt ettt e sttt e e e st e e s sttt e e s sbeeeessbeeeessbaeeessbeeeessasseeessassaeessasseeasanns 187
A T Y Y AN ¢ VA [T =g o ] PP 188
REVEISE TSA DY ASA SCOME .. uiiiieieiieeeeciiee e eette e e e ettt e e s ebteeeesbtaeeeettaeesaasteeeeaastaeeeaseseesastaeesaastesessastasessastenasanns 189
REVEISE TSA DY BIMI CAEEEOIY .uveeiiiiieeieiiiee ettt e ettt e e ettt e e e et e e e e e tte e e s ebteeesebtseesebaseesansteeesastseesanstasessnstenananns 190
REVEISE TSA DY WAl SCOTE ...uviiiiiiiee ettt ettt e e st e e s st e e s sbae e e s sbteeessbaeeessntaeesssseeasanns 191
REVEISE TSA DY SIMOKINEG ..eeiiiiiiiii ittt e et ee e et e e s sttt e e s sbee e e s sttt e e ssbeeeesssteeessasseeessasseeessasseeasanns 192
Revision by procedure CharaCteriStiCs ......uiii i e e s e e e s s b e e e e ssabeeesenares 193
REVEISE TSA DY PrOCEAUIE YEAI ....uiiiieiciieee ettt e e ettee e eett e e e e ette e e e e tteeesebteeeeebeaeeesseseessstasesssaeeessnstasessnstenananns 193
Survival total anatomical shoulder arthroplasty...........oouiieicciiii e e e e e eareee s 194
Revision by patient CharaCteriSTiCSs ....uiii ittt e s e e e st e e e e s abe e e e ssbeeeesnnbeeesenarees 194
FANF 1o a1 Tor | I I A oSV ==Y Vo =T SRS 194

F AN F1do ] o 1o I YN SV o {c R o L (<Y o] oY PR 195

F AN F- 1 do ] o 1Tor I I N o3V =4 Lo 1 L U 196
ANALOMICAI TSA DY ASA SCOIE .oiiiieeeeeiiee e ettt e eette e e eetee e e setee e e esbteeeesabteeeesabeeesessbeeeeeasseeesesnseeeesasseeesesnseeessnnsees 197

FAN 1o a1 Tor | I I AN oSV =11V ot 1 =Y (o o PR 198
ANAtomiCal TSA DY WaAlCh SCOME....uiiiiiiiiee ettt et e s s st e e e st ee e e sabeeeeesabaeeeesnseeeeenanens 199
ANALOMICAl TSA DY SIMOKING ..vveieiiiie et e e et e e e e et ee e e e e ba e e e e eabaeeeesabeeeeeenbeeeesansenaeeenseeeeennsens 200
Revision by procedure CharaCteriSTiCS .......uiiiiiieieeciee et e et e e e et e e e et e e e e eate e e s enbeeeeeenreneeennnees 201
ANAtomiCal TSA DY PrOCEAUIE YEAI ... uiiiiieiiee e ettt ettt ettt e e et e e et e e e ssbe e e s ssbeeeessabeeeessnbeeessssseeesesnseeesennsens 201
SUNVIVAL DMLttt ettt st sttt e b e b e s ae e st e s bt e bt e bt e s beesaeesae e et e enbeesreesanesanesane 202
Revision by procedure CharaCteriSTiCS .......oiiiiiiiiieiiiie et et e e e et e e e et e e e e e are e e e eabeeeeenabeeeeennnees 202
(=T 0 T oV o] foTol=Te [0 I =Y- Y USRI 202

R o 0 ] 11 203
LR o o o 7= 203
Response pre-PROM PEIr MOSPILAl......cciicuiiiiiciiee ettt e st e e e sbte e e e sbae e e e sataeessntaeaesnns 203
Mean scores (pre-operative, 3 months and 12 MONTNS) .....cccuiiii e e 204
S S (=1 o IR 204

RS (ACEIVITY) 1vreruteeeitreeeitee ettt e st e ectte e et e et e e s teeebeeesabeesbaeeasaeesabaeesseesssaesasaeasasasarsseessaeansasesnsessnsaseasseesnsaeesssenans 205
EQSD INAEX SCOTE ...ttt ettt ettt sttt ettt b e s et e st e st e bt e bt e b e e s b e e s ae e et e et e e bt e sbeesmnesanesaneeneenneennees 206

[0 YD 4Tl 0y Te] 41 T TP PUO PSPPSR SOPR 207
OXFOIrA SNOUIAET SCOTE ...ttt ettt e he e s ae e sttt e be e bt e s bt e sheesateeateebeesbeesaeesanesane 208

(20T oloTy 10 =T aTo X o T o DTSR PP PR UOOPRPRI 209

F AN Vol o T oo [V =TSy o o [P 210
EIDOW arthroplasty ..cccecieeiiiieiiiieniiieniertenierteniereenereenerenseeressereassersasesssnsessassessnssssasssssnssessnsssssssessnssesens 211
N [0 0] o =T TP TSSO PTOPPRTROPRRPSTIN 211
e eI (=T g =To I o o Yol =To LU =T3RS 211
TYPE OF PIrOCEAUIES ...ttt e ettt e e ettt e e e ettt e e e et taeeeeaataeeaeaasaeaa e ssaeeesssseaeeasssseesssasseaanssseesassseeesanssanann 211

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Type of Procedure Per NOSPILAl...........uuiiiiiee e e e e e e e e e e e e e e e s abraeeeeeeeseessnsraaeeeaeseennnes 211

BTl Xl 1o 1] - PR 212
T TR VA= oTo R Y T a1 foT ] = 1) 4 RSP 212
D T<T o gTeYd =T o] o113 RSP 212
Patient characteristics by type of elbow Prosthesis ..........uiiviiiiiiiciiii e 212
Y =4 LR =T oL o 1o T8 1= PP RPN 213
U ={ o= =T o] o] oY= ol o TSP 213
LD = A0 o PP O T PP PR PPPTOPPPT 213
L= To T g T ol =T ¢ 0 T=T o S PP PP 214
LAY 011 o] o ot T TP PR PUROTOPRRPR 214
LY/l 1] 1 AV PP U TP PP PP OPPIPPPTPO 214
RV Lo T Lo T 0 DT =82S <] o 215
Y T T o =Y (U= ol o YA =T = 1 =T =T RSP 215
EIDOW PrOSTRESES ....viiiiiiiiie ettt e e ettt e e e et e e e s bteeessbteeeeebteeeseabteeesasteeeesbaeeeeansteeeeeantaeaeanns 215
TYPES Of DONE CEMEBNT....eiiiieiiii e et e st e e e et e e e e abe e e e esabeeeeesabeee e e nbeaeessseeesesnseeeesnnsens 215
[ | Yo X YA IV [o o I T d o o] o] F= 1Y 4V SRR 216
BTl X =AY E (o o IR 216
REASONS TOF FEVISION ..euutiiiiiieitie ettt ettt ettt et ettt e s e e sttt e s bt e s bt e e bteesabeeesabeesabeesabbeesabeeesbeesabeesasaeesabeeanssens 216
Y =4z LR =T oL o 1o 18 1= PP PUPPRS 217
() (0] o D PP PP T PP PPPRROPPPRRN 217
CONVEISION TO TEA ...ttt et e e s b e e e s et e e s b et e e s sb et e e ssbaeeessraeeesanraeeess 217
BONE CEMENT @NTIDIOTICS ...eeeieiiiiiiee ettt et et sb e st st st e b e b e beesnees 218
Most frequently registered COMPONENTS......ccuiiii i e s e e s ssbte e e e sbteeeessteeesssteeaeanns 218
Most frequently registered types of bone CEBMENT.........uii i et 218
SUIVIVAE OVEIAIL ...ttt ettt et e s bt e she e s at e e ate e beesbeesaeesabeeabeeabe e beesmeesmteenteeteens 219
(0177 o 1| O OO OO TPV SUPRUPRRPR 219
By type Of €1DOW @rthroplasty.........ueii ittt e e et e e e et e e e e ette e e e e ateeeeentaeaesnteeananns 220
SUNVIVAI TEA ..ttt sttt et b bt e s b e s he e s it e et e e bt e s b e e s ae e sae e e bt e st e bt e seesmeeeaeeenteenbeesbeesanesanenane 220
Revision by patient CharaCteriSTiCSs ....uiii ittt e e e st e e e st e e e e s s be e e e enbaeessnnreeesennrees 220
B I 7N V==Y o Vo =T PR 220
BN N LV = (=l o | <Y =0 ] oY SRR 221
TEA DY BIMIL ..ottt ettt st ettt e b e s b s he e sttt e bt e e b et s he e s et s bt e bt e bt e nre e et e e aneereereen 221
WISt @rthroplasty cccu.ceeencieieiiiiiiiieeiiriieereeettneeteeseerenseeresseseasessesserensesseasesssassssnssssassesansssssnsssssnsessnnnens 222
N [0 0] o =T PP UUPTO PP TROPRRPRTRON 222
e Ry (=T g =To I o o Yol <o [0 TSRS 222
YLl Xl ] e Yol =Te [V o TR RS SRRR 222
Type of Procedure Per hOSPItal........coiiciiii i e e e et e e e e sate e e e sntaeeeeansaeeesansaeeesansaneean 222
Primary Wrist @rthroplasty ......oooiiii i e e et e e e et e e e et e e e et e e e e e abaeeeeearaeeeenarees 223
D LT gL =4 =T o] o 11l PP 223
PatieNt CharaCtEriSTiCS. .. ceiiuiieiiie et e st e s b e e s m e e sabe e e sareesreesneeesreeennneeens 223
VT =T V2 T o N o1 o 1 o g L= S 223
15 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



Most frequently registered COMPONENTES......ciii e e e e e e e e e re e e e e e s e eenssreeaeeeaaeas 223

I A SV o] =Y Yo o] F= 1] Y 2SR 224
B Lol X =AY E (o o IR 224
REASONS OF FRVISION ...ttt ettt ettt e h e sttt ettt e bt e s b e e s bt e s at e e b e et e e sbeesbeesaeesmnesabeenneenneennees 224
Most frequently registered COMPONENTS......ccuiiiiiiiee et e st e e s s be e e e sabeeesssbeeessssreeessnnsens 224

SUIVIVAL ettt ettt e st at e s bt e e bt e e s bt e e bt e e sabeesabe e e sabe e e be e e aab e e e abeeesabeesabeeaaseeesabee e beeeanbeesabeeennreeeares 225
(07T o || ST OTPTTO PRSP PRUPRRPPRN 225

[T == T 0] o] o1 T3 A PN 226

NUIMIDEES .ttt ettt b e b e s at e e a bt et e et e e bt e bt e sb et sae e e at e et e e bt e sbeesaeesaeesabe e bt enbeenbeeameesmeesnteenteenneens 226
0T I =T g =To [ oo Lol =Y o U o PSPPI 226
BTl Ll e Lo Yol=Te [V SR 226
Type of Procedure Per NOSPILAL........ccicciiii i e e e e rr e e e e sate e e e s staeeesansseeeeansseeesansaneen 226
Type of Primary fiNGEr PrOSTNESIS ....cccc e e e e e et e e e e te e e e s abaeeeseatseeesansseeesansaneeas 227

Primary fiNger @arthroplasty ... ... iiii i e et e e et e e e s e e e s b e e e e e saba e e e e nraeeeennrees 227
(D L=T o aTeY ={ T o] o 1Tl TP 227

Patient characteristics by SPECIAlISIM ... .uviiiiiiee e e s e e s s e e e e e saraeeeeans 227
U =T VA Ta o I o o 1 =Ty PRSP 228
U g={ o= =T o] o] oY= ol o VU 228
SOft tiSSUE STADITISALION «..eeietiieii ettt e st e e sabe e sbeesbee e sabeeeaeeas 228
Most frequently registered COMPONENTS......ccuiiii i e st e e s sbte e e e sbeeeeessteeessnteeaesnns 228

e e VT (oY =Y Yo o] F= 1] Y 2SR 229
BTl X =AY E (o o IR 229
REASONS FOI FRVISION ...ttt ettt st sttt et e bt e s b e s bee st e et e e te e b e e s beesmnesanesareeneenneennees 229

SUNVIVAL L.ttt sttt b b e s b et s ae e s et e et e e bt e s b e e s ae e e ae e e bt e bt e bt e b e e s he e sae e e et e Rt e r e e nneenane e 230
(07T o || TSP TS U SUPRPRPRR 230

(DT & o [T 113N 231

(00T 0] o] 1=y =T o 1Y 231
COVErage aNd COMPIELENESS .....uuiii e ittt e et e e et e e e e st e e e ssbteeeeeabeeeeeaabaeesesnbaeeeesnseeeeessseeeesanseeesennsens 231
Overall completeness per arthroPlasty..... ... iiii i e e s e e e e ebre e e s sbeee e e earees 231
COMPIETENESS PEI YEAI ...uutiieiiciiiie e ettt e eette e e eette e e eetteeesstteeesaataeeeeaabaeeeaasseeeeaanseeeeaassaeesansbeeeessnseseesnsseeessnnseneessnsens 232
Completeness primary THA PEr MOSPItal ......coccuiiii it ee e et e e e e be e e e e ba e e e e eabeee e e eares 233
Completeness primary hip hemiarthroplasties per hospital ...........coceiieiii e 233
Completeness hip revision arthroplasties per hospital .........cccuiiiiiii e e 234
Completeness primary knee arthroplasties per hospital........ccueeiiciii e e 234
Completeness knee revision arthroplasties per hospital.........c..uueeiii i 234
Completeness primary ankle arthroplasties per hospital.........c.eeeveei e 235
Completeness primary shoulder arthroplasties per hospital ..........coo i 235
Completeness shoulder revision arthroplasties per hospital ..........ccccoieiiiiiiiiie e 236
Completeness primary elbow arthroplasties per hospital..........ccoocvei i 236
Completeness elbow revision arthroplasties per hoSpital..........cceeei e 236
Completeness primary wrist arthroplasties per hospital ............uevveei e 237

16 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



Completeness wrist revision arthroplasties per hospital ............eeeviiiiici e 237

Completeness primary finger arthroplasties per hospital .........cccoociiii e 238
Completeness finger revision arthroplasties per hoSpPital ...........coiciiii e e 238
LV 11T [ 8 T PSP U PPV UUPTOPPTUPRRRPRRTOO 239
O Y| I T L Y PRSP 239
AV 1T LRV o LT RV = T S T-1 o] L= USSR 239
=y T=T - | U 240
Methodology Of SUIVIVAl @NAIYSES..........uiiiiiiee ettt e e e et e e e eba e e e s ba e e e esabeeeeeensteeeeensaeeeennsees 240
PartiCiPating NOSPILAlS....ueii it e e e e e e et e e e s e bt e e e e e be e e e e bae e e enbaeeeeanbaeeeearteeeennrees 241
LCT=Y Y= - I o To LY oY = PRSP 241
L8N T YN AV g 1= Te [ Tor- | I o= 4 =P 242
Y = e o T o 1 = £y RSP 242
Definitions and abbreViatioNs .......c...iiii ittt sh e st st st b e b s e s e et e reenreens 243
DBTINITIONS .ttt ettt ettt et e s bt e st e e e bt e e s ab e e sttt e a b e e e abe e e hbe e e b e e e s a b e e s bt e ebbe e s beeenabeesabeesnbeesbeeenrean 243
ADDIEVIATIONS ..ttt ettt e s bt ettt e e s et e s bt e e bae e sa b e e s beeesabeesbeeeanbeeeareeenareenas 249

17 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



Hip arthroplasty

Numbers
Registered procedures

Dutch Arthroplasty Register (LROI) © 2023

TAELE Number of registered hip arthroplasties per vear of surgery (2007-2022) in the LROI in April 2023

Type of hip arthroplasty

Year of Total Hami- Resurfacing Undmanuwm Revigion Tatal {n}
surgery arthroplasty {nj arthroplasiy [n) arthroplasty {n) migsing [m) arthroplasty (n)

2007 B20L 1056 452 932 1268 L2610
2008 15452 1624 7ai 395 1,858 18,860
we S~ . - o8 aem mom
2010 23313 2,433 B1O0 298 2851 30,183
011 24 357 21519 178 348 3187 30,651
2012 25,730 2,897 10 420 3.766 32,823
2012 26,236 3068 2 286 3517 33110
2014 28,191 3766 o 152 3533 35,692
2015 28870 4,967 18 a9 3.834 37,755
201ie 29571 450 1e 102 2883 30,023
2017 30,264 5,944 5 52 3871 40,138
2018 31635 6,364 2 26 3843 41830
010 3zoen B34 1 g 3835 43,167
2020 27,183 &,557 [ IB 3468 37,274
2021 31,867 5193 o 18 3563 41,341
2022 36,707 6077 o 3z 3582 46,408
Total 423773 67,327 2937 3.484 52,706 650,227

The LROI is nearly complete as of 2010. Therefare, 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 2013-2022

Year

Number of hip arthroplasties (n)

40,000

35.000+

30,000

250001

20.000

15,000/

10,0004

5,000

ot

Type of procadure {n)

Hrimary THA
Hip rovision

Tetal:

2013

26,236
3517

29,753

2014

28191
3583

31774

2015

28,870
IE34

34,704

2016

29571
3883

33,454

2017

30,264
3871

34,135

2018

YL
3843

35478

2019

33,080
3.835

36,915

P
./
\rt.—‘

—_—— —
2020 2021 2022
27,193 31.567 3707
3466 3.563 3592
30,659 35,130 40,298

= Primary THA
= Hip revision

Total

303,314
36,887

F40,30L

THa: totat hip arthroplasty:

18

Out of 36,707 primary total hip arthroplasties that were performed in 2022,

2.8% (n=1,018) was performed bilaterally.
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Type of procedure per hospital

FIGURE Number of primary total hip arthroplasties and hip revision arthroplasties per hospital in the
Netherlands in 2022 (n=40,299)
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THa&: total hip arthroplasty

Type of hospital —

i

Hospital (n=89)

primary

Dutch Arthroplasty Register (LROI) © 2023

LROI 2023

— Primary THA
— Hip revision

N

FIGURE Trend (proportion [%] per year) in type of hospital performing primary total hip arthroplasties in
the Netherlands in 2013-2022

100

£ |

g B0

-

5 GO+

£

-1

5 40

g

2

G |

% 20 {

o

o4

Year 2013
Type of hospital 3]
General hospital 9243
Private hospital ie7

University Medical Certer3 70

2014 2015 2016 2017 2018 2019

9207 9132 2121 48,58 87,26 86,38
4.26 4886 548 7.52 10.17 11.08
366 72 3.30 2.80 257 255

2020 2021 2022

82,36 7819 an3z
15,22 18.78 17.83
2.39 2,04 1.84

— General hospital
= Private hospital
University Medical Center

o LAOH 2023

Total

86.84
10.34
282

Total {n): 26,236

28,191 28,870 29,571 30,264 31635 33080

27,193 31,567 36,707

303,314

Please note: The number of general hespitals that performed primary total hip arthroplasties increased from 72 to 73 between 2013-2022; the number of private hospitals increased fram & to 16 and the number of
University Medical Centers remained 7 between 2013-2022.

THA: total hip arthroplasty

19
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Type of hospital — revision

FIGURE Trend (proportion [%] per year) in type of hospital performing hip revision arthroplasties in the
Netherlands in 2013-2022

Dutch Arthroplasty Register (LROI) © 2023

100+ | 1 | 1
F B804
I
=
o 604
= — General hospital
o = Private hospital
5 a0 Uniiversity Medical Center
3
£
o
i 20
o+ =, ) . = . - L, -
Yesar 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022
Type of hospital (3]
General hespital 2848 87.50 86.05 BE9Y a571 #2499 BEGZ 2491 84 34 2455 86.01
Private hosgpital 154 1.20 117 111 1 1.48 149 159 233 234 152
University Medical Center898 1130 1278 1142 1317 1353 1189 1350 1333 1311 1246
Tatal {n): 3,517 3583 3,834 3,883 3871 3B43 3835 3466 3563 3592 36,987

Flease note: The numier of general hospitals that performed hip revision arthroplasties decreased from 7 2 to 85 between 2013-2022: the number of private hospitals increased from 3 to 8 and the number of University

Medical Centars remained 7 between 2013- 2032,

A4 revision arthroplasty

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 2022

Late post- Rheumatoid  Post-Perthes
Osteaarthritis Fracture Ostooncerasis traumatic Dysplasia arthritis disease Tumaour Total
M %) 31,602 (B6.1) 2,115 (5.8) 902 [2.5) 845 (2.3) 533 [LE) 140 (0.4} B2 [0.2) 78 {0.2) 3,707
Mean age {years) (50 0098 FOIEF) H2.5(16.0) B7A LT3 81L& (147] BLE(14.7) SO0 (171} 633128 88,4 (10.5)
Age [yearsh (%)
=50 2 1 19 B 45 xf a4 14 4
50-58 13 8 L9 16 7 iR 23 16 13
G0-52 29 34 23 29 14 29 21 41 29
70-79 40 a5 25 3z i1 11 12 23 a9
=80 16 12 L4 15 b 12 0 & 15
Gander (%l
an 36 36 a7 a6 Fi] 5 (23] 44 L)
Women Ed (=] 53 54 72 75 34 56 =23
ASA score (%)
1 1a 131 El 13 30 1 8 3 14
] E2 G 52 4] = ] Pk =1 2F [=4]
- a4 34 a0 Y 1L 18 B 70 il
Type of hospital (%)
General 79 95 B2 Bd 73 BE 73 L =4]
Ui 1 i@ L] i i 7 [ i z
Private 20 a o [ i7 & 21 1 18
Charnley-score (%)
A One Nip joint affected 40 58 57 75 52 b 73 s 4z
B1 Both hip joints affected 32 18 20 9 26 24 15 21 3
B2 Coniratateral hip joink with
4 total hip prosthesis 25 18 18 10 19 0 12 o 24
C Multple joints affected or
chranic disease that Sifecio
guality of life 3 7 & 3 3 27 0 4 3
Mean Body Mass Index (kain®]
iso 274045 249 44,1} 26,7 (521 25.8 145 262149 26,9 14,51 27.6 (4.4 26.5 (4.5 272 4.5
Biody Mass Index (kg/m?) (3]
Underweight (=185 1 4 4 4 2 3 0 1 1
Mormal weeigiht 1= 12,5- 25} 3z 54 38 42 45 L 34 40 35
Dverweight (=25-30| A4z 32 34 ] 34 47 41 37 41
Obesity {-30-40) 23 10 23 14 1B iB 5 21 22
HMarbid ebesity [=40) 1 a 1 1 1 1 o 1 1
Sanoking (%)
Mo 91 BS Bl B4 a7 91 73 21 20
Yas g 15 18 1a 13 2 ar @ 10

Please note: in 2022, 249 (0.7 %) pateenls recaived a premary THA after & diagnosis thatis not Listed in the table. OF 143 |D.4%) primary THAS the diagnosis was not registered,
General general hospital: LIMC: university medical centre; Frivate: private hospital; S0 standard deviation: THA: total hip arthreplasty.
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Dutch Arthroplasty Register (LROI) © 2023

Surgical techniques
Surgical approach

FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary total hip
arthroplasty in the Netherlands in 2013-2022

100

g

a4 %7 :

T

= enl — Posterolateral
E | = Anterior

= Straight lateral
5 a0 = Anterolateral
= = Direct superior
2 = Other

g .

g 201

o

Year 2013 2014 2015 2018 2017 2018 2018 2020 2021 2022 Total

Surgical approach (%)

Posterolateral B1EL H2.00 GlEd 59 30 5563 6518 5242 44637 4734 4562 B464
Anterior 296 12.38 15.80 20.92 2776 EAB:)| 3770 41.30 44,36 44.87 29.62
Straight Lateral 2153 20,17 17.02 1349 10.62 7.38 5.19 4.08 3.52 350 10.22
Anterolateral Bal 5356 509 548 498 4.44 345 204 234 207 4,10
Direct suparior 0.00 0,00 0o 028 0,66 080 08z 1.71 203 348 1.05
Other 0.09 011 0.44 0.54 0.36 0.28 0.4z 094 0.42 016 0.37
Total in): 26086 28028 28793 20,865 30240 31613 33056 27,157 31,423 36554 302474

THA: total hip arthroplasty.

Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in primary total hip arthroplasties in the
Netherlands in 2013-2022

0 - - B B E E B
% {
b 804
n
[~
g i = Uncemented
= = Cemented
Pa— Hybrid
c 4 — Reversed hybrid
=
Q
% 20 {
&
04— ! 1 ) A L LR -5
Year 20132 2014 2015 2016 2017 2018 2019 2020 2021 2022 Tatal
Fixation (%)
Uncemented 6270 G61.62 63.54 64,05 65.60 86.53 8l.73 59.00 6333 88,05 85.97
Cemented 2B.0G 27.87 2609 2606 2527 2408 2267 21.00 2030 20.36 24.00
Hybrid 463 4,79 491 490 5.28 6.27 569 7.03 775 8.60 6.18
Reversed hybrid 4.55 572 .37 499 3.B5 312 291 297 262 299 3.85
Tatal {n): 26,050 28,025 28,743 29,419 29,829  31.453 32,848 26,984  31.335 36,537 301,223

THA: total hip arthroplasty.
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Prosthesis characteristics and materials
ODEP acetabular component

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Trend (proportion [%] per year) in ODEP rating acetabulum component in primary total hip

arthroplasties in the Netherlands in 2014-2022

= = 15A+104%
= 13A+13A8
104 +104%
= Th+7 0¥
= DA+BAY
— ODEP <54

108
z H N F 1
w B0 | i | h 1
: | | |
=
Z &0
E
&
LR
5§
4
a 20
]
o
o
o 2014 2015 2016 2017 2018
QDEP rating (%)
154+154° 50,12 5141 52,90 57.08 55.62
1344+134" 17.18 1667 16.27 14,79 14,61
104+104° 1471 1480 15.47 1429 1392
TAATAY 12.94 1368 12,50 1263 1497
BA+EAS 0.40 053 0.86 058 050
ODEF <B4 465 282 2,00 082 0.39
Total {n): 28008 28709 28951 29667 31,004

Please note; More information on ODEP rating can be found on www.odeporgulke
THA: total hip arthroplasty.

ODEP femoral component

2019

55.16
13.15
1339
17.43
0563
034

31976

2020

47.57
15.45
17.20
1837
118
0.23

25,801

2021

49.44
13.66
14.79
20,80
1.05
0.27

31246

2022 Total
50.76 5230
10,14 14.49
1382 1464
2246 1652

115 0.786

067 128

36,242 271,604

FIGURE Trend (proportion [%] per year) in ODEP rating femur component in primary total hip

arthroplasties in the Netherlands in 2014-2022

100
Cm m E T mE M
g - il
» 804 | | | |
o
- — 15A415A%
2 s0 —13A4134°
£ 1044104
5 —108
Y 404 - A7 aF
c —GALGA
4 — ODEP <5A
a 204
g
o
o B0 20
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
ODEF rating (%)
15441844 7243 74493 FTEs 7470 TBRE4 FEAY 7181 7053 7118 F4.79
13441347 16.66G 1511 14.07 1154 272 T2s. 571 401 2.98 934
104+104® 4,69 436 5.03 6.15 .71 12.22 14.46 16.09 15.15 9,93
108 032 0.31 0,34 0.33 043 043 0.48 D044 0.52 0.40
FA+TAR 0,48 .64 0,65 0.8 1563 382 706 BER 9&7 3.84
BA+BAR 1.31 1.09 0.33 0.0s .16 0.03 0.01 0.01 0.1k 0.34
ODEP <54, 380 355 1.82 131 0,91 041 0.37 D.27 0.36 1.35
Tatal {n): 27,929 18588 28715 29,531 30,911 31,760 25,133 3107 36,062 269,646

Please note: More infermation on ODEP rating can be found on wwwiodep.orguk.
THA: total hip arthroplasty.
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Dutch Arthroplasty Register (LROI) © 2023
Femoral head diameter

FIGURE Trend (proportion [%] per year) in femoral head component diameter in primary total hip
arthroplasties in the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Femaral head size (%)

22-28 mim 3074 27.1% 23.28 21322 16.54 13.02 11.49 1070 10.19 10.56 17.11
32 mm 47.81 5286 55,57 57,00 £3.03 65,53 66.65 6548 63.76 6193 60.23
36 mm 2112 1866 20.83 2148 20,15 21.10 2152 2344 25.72 27.08 22.34
== 3B mm 0.33 030 0.22 0.30 0.28 0,34 0.34 0.37 033 039 0.32
Total {n): 25914 27.882 28618 28,780 29,492 30810 31,565 25,206 31,016 36,073 205346

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 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Type of acetabilum eomponent [%6)
Dual mobility cup 143 1.73 1.94 259 317 347 4.26 H47 5.78 518 3.57
Mormal cup 9B.57 9B8.27 9B.06 741 26,83 20.63 2h.74 24,53 94,22 94.82 96.43
Total {n): 26,042 28008 28709 28951 29668 31004 31977 25803 31249 36,255 297.666

THA; total hip arthroplasty,
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Cemented acetabular component

FIGURE Trend (proportion [%] per year) in cemented acetabulum material in primary total hip
arthroplasties in the Netherlands in 2013-2022

%
g 80+
5 — Standard PE
E = Cross-linked PE
A Stainless steel
B = Cross-linked PE+AO
5 — Cobalt chrome
b=
3
(B
2
L
-: 2023
Year 2013 2014 2015 2018 2017 2013 2019 2020 2021 2022

Cemented acetabulum material (%)

Standard PE 6834 6309 58.96 57.32 5727 45,39 39.50 33.33 3075 3380 4293
Cross-linked PE 2531 30.89 3429 3418 3154 3571 3528 4453 43,80 4217 3529
Stain less steel 3.28 3.65 4.68 7oz 914 11.09 14.94 1974 2381 2185 1136
Cross-linked PE+AD 300 214 181 135 182 7.59 9.87 211 Ld4 185 330
Cobalt chreme 0.07 022 017 023 .22 022 03z 019 0.20 034 022
Tatal {n): 8421 9,358 8918 8,875 B468 8.266 8,008 6,252 5,966 7.956 81488

Please notes Titanium was used in 10 ¢0.01%) primary THAs in 2003-2022.
Please notes Stainless steel was used in cemented dual mobility cups.
THA: total hip arthroplasty: PE: polvethylzne; AQ: antioxidant

Uncemented acetabular component
FIGURE Trend (proportion [%] per year) in uncemented acetabulum material in primary total hip
arthroplasties in the Netherlands in 2013-2022
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g Bl = Titanium
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£ = Cobalt chrome
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Tatal

Uncemented acetabulum material (%)

Titanium 96.94 97.53 3761 97.54 97.05 97.31 9647 9388 26,15 96,32 96.67
Tantalum LEBS LEB7 173 197 223 223 297 533 2.96 222 254
Stainless steel 0,26 0.26 029 027 038 0.26 0.40 070 n.7a 0.83 0.46
Cobalt chrome 085 034 0.36 021 034 018 017 010 0.11 056 033
Total {n): 17,620 18642 15,790 20076 21200 22738 23963 19,547 24,276  28.2B3 216142

THA: total hip arthroplasty.
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Inlay

FIGURE Trend (proportion [%] per year) in inlay material in primary total hip arthroplasties in the
Netherlands in 2013-2022

= Cross-linked PE

= Cross-linked PE+AO
Ceramics/Zo

= Standard PE

— Cobalt chrome

= Ceramics

Proportion of primary THAS (35)

023

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 20322 Total

Inlay material (%)

Cross-linksd PE 6232 6864 £9.95 7052 7523 an27 an3z 8262 7927 78.06 7539
Cross-linked PE+AD 10,25 1214 14.38 15.07 13.21 9.87 8.57 768 10.87 12.26 11.38
Ceramics/Ze 1280 1051 281 8.18 7.34 7.15 778 13 €02 562 796
Stancard PE 13.49 850 560 515 4.08 262 314 325 345 322 4.89
Cobalt chrome 084 015 014 0.as 011 0os 019 031 Q.40 0.56 0.29
Ceramics 0.20 0.06 012 003 002 001 0.02 Q.02 Q.00 029 Q.08
Total in)k 16,183 17,337 18511 19,074 20545 22,163 23,419 18857 24,160 27319 207568

THA: total hip arthroplasty: PE: polyetindens; AD: antioxidant Zo: Quidized Firconium,

Femur component

FIGURE Trend (proportion [%] per year) in femur component material in primary total hip arthroplasties in
the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Femur material (%)

Titaniunm 6780 b7 .65 6246 692.27 6934 70.19 70.54 7063 7123 7167 6293
Cobalt chrome 2527 2506 23.50 2360 2389 2394 2371 1212 2210 2140 23.40
Stainless steel 624 7.29 704 712 6.77 587 B.75 735 526 623 B.67
Tatal {n): 25837 27029 28,586 28,715 29531 30909 31,789 25133 31016 36061 2956576

THaA: total kip arthroplasty.
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Femoral head component

FIGURE Trend (proportion [%] per year) in femoral head material in primary total hip arthroplasties in the
Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Femoral head material [%)

Ceramics/Zo 5430 54.91 56.47 534.65 63.21 6599 7061 58.66 7282 75.85 64.74
Cobalt chrome 3045 30,39 29.11 2747 2604 2290 1851 19.46 16.36 16.56 2341
Oritized Zirconium 574 603 603 679 620 B25 10.08 1157 10.67 7.57 8.04
Ceramics B.82 801 7.69 5.39 369 07 072 0.23 oog 001 3.49
Stainlass steal 070 0.66 0.70 071 027 008 010 0.08 008 0.02 0.32
Tatal {n): 25915 27875 2B618 28780 29489 30,812 31557 25205 31,010 36073 295334

Please note: A titarium femoral head was usedin 14 (<0.01%) primary THAs in 2003-2022_ A standard PE femoral head was used in 7 [<0.01%) primary THAs in 2013-2022.
THA; total hip arthraplasty; PE: polyethylene; Zo: Oxidized Ziconium

Articulation

FIGURE Trend (proportion [%!] per year) in articulation in primary total hip arthroplasties in the
Netherlands in 2013-2022

100,
_ [E | (£ | E & | = -I Fa
g | i
&\ 204
E
= CoP
| =
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E ZoP
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£
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Year 2013 2014 2015 2016 2017 2018 2015 2020 2021 202?_ Total
Articutation (%)
CoP 54.26 55.73 57.45 5873 6173 63.20 6538  63.98 6855 7159 62.44
MoP w88 3140 2832 28.23 2623 2269 1856 19.45 1566 15.70 2354
ZoP 5.79 £.10 .07 6.84 881 8.03 1009 1172 10.74 767 .08
cac £.46 £.73 50 616 518 5322 582 442 472 162 575
Matd 0.59 oo3 0.04 002 005 0.04 012 a1z 011 013 0.12
CoM 001 001 001 001 02 002 002 006 020 030 .7
Tatal {e): 75389 27,329 28154 28,3527 29,135 30303 31,039 24633 30399 34761 289,494

THA: total hip arthroplasty: CoP: Ceramics-oh -pebyethylane; MoP: Meatal-on-palyethiyvlene; Col: Ceramics-on-ceramics; ZoP: Oxidized Zirconium-on-polyethylene: Mab: Metal-on -Metal: Cobd: Ceramics-on-Matal; MoC:
Metal-on-ceramics.
Please note: Mol was used in 4 [<0.00L%)| primary THAS in 2013-2022
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Bone cement

Antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in primary total hip
arthroplasties in the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Bone cement antibiotics [%6]

Gentaricin 9220 43.00 94.03 G4 94 96.13 96.61 99.00 49869 4920 4937 9628
Erythromycin+Colistin -~ 3.08 3.65 321 287 263 276 0.47 0.41 014 0.07 196
Tabramycin 405 2.86 231 185 Des 0.32 017 013 Q.04 0.20 131
Gertamicin+Clindamycin 0.33 028 0.36 029 0,22 0.26 025 050 044 030 0.32
Mo antibiotics 033 020 0.07 001 D.02 0.00 0ot 001 0os 001 0.07

Gentarmicin+Vancomycin 0.03 .01 001 0.04 0.0z 0.05 0109 .26 Q12 0.04 0.06
Total in) 9401 10,249 9862 9746 9901 9676 9696 7813 9114 10869 96,334

THA: total hip arthroplasty,

Viscosity

FIGURE Trend (proportion [%] per year) in bone cement viscosity in primary total hip arthroplasties in the
Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Bone cement viscasity (%)

High B7.54 8843 90.64 92.05 9384 2405 9568 95.98 96,85 97.52 9322
Medivm 1245 1156 936 795 G615 595 432 402 313 248 678
Low 001 0.0 0.00 0.00 .01 0.00 0.00 0.00 Q.02 0.00 0.01
Total {n): 2,401 10,249 9,869 9,746 2,901 9,676 9,626 7813 9,114 10,869 96334

THA: total hip arthroplasty.
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Vacuum mixing system

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Trend (proportion [%] per year) in use of bone cement pre-packed in a vacuum mixing system in
primary total hip arthraplasties in the Netherlands in 2013-2022

Propaortion of primary THAS (%)

S 2013

Wacuum mixing system (%)

Separately packed B335
Prea-packed 16.65
Tetal {n): 2,401

2014

8232
17.68

10,242

2015

76,23
2337

9,862

2016

7401
25.99

9,746

2017

7526
2474

9,901

2018

5332
4666

9,676

2019

4681
53.19

9,696

2020

47.15
52.85

7.813

100
804
&0
— Separately packed
an] — Pre-packed
20
04— ; Bl 023

2021 2022 Total

4354 4020 6247
56.46 59.80 3753

9,114 10,869 096334

THA: total hip arthroplasty; Separately packed: separately packed bone cemant companents; Pre-packed: bons cement pra-packed in 3 vacuum mixing system

Most frequently registered

Components acetabulum
TAELE The most frequently registered acetabulum (both cemented and uncemented) components in

primary total hip arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 2021 2022
Aratabulum cementad (n) 8332 2064 6345 7087 8,250
Acetabulum name; Proportion {3)
Apianitage Cormnertod a6 128 164 19.5 17.4
Muller low profibe Durasul 163 158 154 187 160
P Cup 14.4 14.5 135 150 126
FAL Cup it i1t 71 57 117
Maratron z8 340 10LE B7 B7
Exeter Rimfit K3 a4 54 @z BE F3
CCH cup Low Profile 31 18 5.0 4.7 4%
I Cup X-Linked 26 z8 25 i3 7
Refection All Paly XLPE &2 38 33 32 23
Polarcup cemented as 14 24 2B 23
Year 2018 2019 2020 2021 2022
Acatabulum uncemantad () 212,457 22621 19,206 23,860 7736
Acetabulum name: Proportion {36)
Allorit 328 IsT Lo 4.9 376
Hinnacle 218 198 1Z5 05 19.2
&7 PFS aqa 04 13 5B 23
A3 113 13.0 14.4 133 B2
Trigdant [ B9 ri B3 73
RN Precefit Vikamys cup 29 i5 4.3 37 37
Trident Tritanium L 3.5 35 o0& 25
Finnacle Enption as k=] x4 22 24
Continuuim z2 z8 5.1 23 21
Dolwa-TT 18 1a 1k 15 L7
£ LROI 202
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Components femur
TABLE The most frequently registered femur (both cemented and uncemented) components in primary

total hip arthroplasties in the Netherlands in 2018-2022

Fear 2018 2018 2020 1021 piires
Femur cemented (n) 2,241 2268 7305 E.589 10,172
Femur name Proportion [4)

Lutenus SPH 371 4 EER:] 345 3.7
Criginal ME Mutker 255 FEAY 7B B3 28,7
Exeber 125 117 125 85 84
Taperlac Hip Cemanted CoCr 15 15 17 62 63
C-Sgam AMT 27 24 &7 58 B
Twinsys stem Cemanted L5 1% I8 13 35
oFT 01 13 16 3z 32
Spectron EF 53 40 1B 27 13
Sxanmane BS a5 i o7 15
Corail Comanted 02 0z 0.2 07 0e
“fear 208 09 2020 2021 202z
Femur uncemented {np 1488 23,198 17881 22126 15626
Femur name; Proportion %)

Tagerloc Complete 289 323 1 306 315
Corall 221 188 03 01 19.4
Accalade |l Lo a9 78 100 112
Polarstem o1 131 145 137 101
Awinir Mller a1 an ) 22 52
Fitmare oz 12 1.8 42 ig
Corail AMT p B 17 14 33 ié
Twingys stem Cementiess 44 47 4.2 38 34
ML Taper 24 26 32 21 iz
CLS Spatorng &1 323 3z 232 1z

L0 2073

Types of bone cement

Dutch Arthroplasty Register (LROI) © 2023

TABLE The most frequently registered types of bone cement by type of mixing system used during
primary total hip arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 2021 2022
Bone cement pre-packed in a vacuum mixing system (n) 4,504 5120 4100 5097 6,434
Cement namea; Proportion (%)

Falacos R+G 45.0 473 512 503 589
Refoacin Bone Coment R 50.2 469 413 438 343
Refoback Flus Bone Corment 4.8 58 74 56 62
Yoar 2018 013 2020 2021 2023
Separately packed bone cement components (n) 5,135 4,509 3,660 2841 4,329
Cement name; Proportion (%)

Palacos R+G 8386 ERS B2 a7s 8ea
Palacos kv+G 45 5.0 42 37 43
Refobacin Bone Cement R 23 32 iz 28 4.2
Subiton G o7 28 32 25 1.2
Copal G=C D4 o3 a6 aB a6

L LROI 2023

Practice variation

Surgical approach
FIGURE Distribution of surgical approach used during primary total hip arthroplasties per hospital in the
Netherlands in 2022 (n=36,547)
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THA: total hip arthraplasty.
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Fixation
FIGURE Distribution of type of fixation used during primary total hip arthroplasties per hospital in the
Netherlands in 2022 (n=36,530)
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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 2022 (n=36,067)
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THA: total hip arthroplasty.

Articulation
FIGURE Distribution of articulation used during primary total hip arthroplasties per hospital in the
Netherlands in 2022 (n=34,755)
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THA: total hip arthreplasty; CoP: Ceramics-on-polyethylens; MoP: Metal-on-polyothylens: ZoP: Okidized Zirconium-on-polyethylens; CoC: Ceramics-en-ceramics: MoM: Matsl-on-Metal; Ceb: Ceramics-on-Metal.
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Hip hemiarthroplasty
Demographics
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TABLE Patient characteristics of all patients with a primary hip hemiarthroplasty by specialism in the

Netherlands in 2022

Orihepeedic surgeon Trauma surgeon Total
M 4,317 [70.6%) 1,789 (29.9%) 6,077
Mean age [years) [SO) BL1 (3.0) B2.0478) g13 87
Augge [years) (%)
=50 1 a a
50-E3 2 1 2
G0-62 L & L}
M- ] 26 23
=80 62 58 B
Gender (%)
M 36 E 7
Wiamien B4 62 B3
ASA score (W)
| 1 1 1
n 8 24 7
S 71 75 7z
Type of hoapital (%)
General 87 28 97
Privats [} a [}
(1101 3 4 3
Diagnosis (%)
Fracture jacuts] 23 a3 o4
Osteoarthritis 4 a 3
Late post-traumatc 1 ] 1
TuiFiif 1 1 1
Dstegnoososis 1] a o
Dysplasia L1} a 1}
Rheumatoid arthritis o a a
Post-Perthes' disease 0 a a
Infizmmatary arthitis Q Q o
DOther 1 Q -
Charnley-scare %)
A Ona hip jeint affected 81 34 7
B1 Both hip joints atfected 17 &2 22
B2 Contralateral hga joint with a total hip
prosthesis 24 1§ 23
C Muitiple joirts affected o chranic disease
that affects quality of Life ] -] ]
Moan Body Mass index (kaim?) (S0) 246 (44 243437 24542
Body Mass Index fkgim?) {%)
Undarwaight (=18.5) 3 & L]
Mo mad weaight [=18.5-25] B5 57 55
Drerwelght (=Z25-30) 30 3z 31
Dheuty [+ 30-40 q & |
Mirbid csity [=40) 1 a 1
Smaking (%)
Mo 21 a1 31
fos L] a 9

Plessa note. in 2022, B5 general hospitals, 7 LMCs and 7 prvate hosgital performed primaey bip hemiarthroplasties

Genarak: gencral hospital; UMC: uriversity medical centres Private: private hospital; S0: standard deviakian
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Surgical techniques
Surgical approach

Dutch Arthroplasty Register (LROI) © 2023

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

hemiarthroplasty in the Netherlands in 2013-2022
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Anterolateral

= Anterior

= Direct superior

= Qther

e 2013

2014 2015
Surgical approach [%)
Posterolateral 5048 50.99 50.27
Straight lateral 37.22 35.29 33.27
Arterolateral 1081 11.08 13.58
Lnernior 136 260 277
Direct suparior 0.00 0,00 n.oo
Other 0.13 0.03 011
Total ink 3,025 3726 4,758

Ha&; hemiarthwoplasty

Fixation

2016

4737
3548
1340
362
n.oo
0:13

5442

2017

46.88
3298
13.83
6.04
012
0.15

5,909

2018

48.27
3207
12.64
662
011
0.28

6,236

2018

4376
3557
1167
867
016
017

6,287

2020

41.45
27.60
10.40
1162
0563
839

6,565

2021 2022 Total
4276 4400 46.07
3321 3113 33.02
10.85 9.53 11.79
1275 1395 7.69

038 125 0.29

0.08 013 114
6,055 6020 54023

FIGURE Trend (proportion [%] per year) in type of fixation in primary hip hemiarthroplasties in the

Netherlands in 2013-2022
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ear 2013 2014 2015
Fixation (%)

Cemented 6294 64,28 67.38
Unicemented 37.06 35.02 3262
Total {n): 2,933 3,892 4693

Ha; hemiarthroplasty,
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72.69
2731

5342
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a5y
2143
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80.04
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83.92
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2020

B3.73
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2021 2022 Total
8613 8530 7821
13.87 1470 2179
6,063 5974 53.178
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Most frequently registered
Components

TAELE The most frequently registered femur and femoral head components in primary hip
hemiarthroplasties in the Netherlands in 2018-2022

Year 2018 2018 2020 2021 2022
Fernur companent [n] 5887 5813 &.079 -3 :1-0. 8 5,700
Maite; Proportion ()

Original ME Muller 43 2832 183 250 254
Luibinis SP1 188 208 186 19.7 245
C-5tem AKT 4.1 4.1 4:7 B.7 B0
Spection EF T8 TA 76 9.4 58
CPT 0.0 01 01 45 52
Coral Cemented 20 22 17 o 4B
CCA stem aa 65 100 B5 s
EXETER 51 55 49 L4 35
ACOCLADE I 0.0 08 2.5 28 an
Lubinus Classic Plus 0.0 17 a7 a1 in
Wear 2018 2019 020 2021 2022
Femaral head companant {nk 5877 5841 6152 5839 5702
Hame: Proportion {3)

Dimmerteomet Unipolar Head oz 324 332 279 275
Link CoCr head 1B3 201 130 216 246
Modular Cathrard Linipolar head 100 26 9.9 114 136
Wersys Endo Lo 10 k-] BB B.7
Stankess Steel head 95 7a 123 23 5B
UHR Unitrax ag 75 -] az 54
Smith & Mephew Colr head 33 38 3.3 6.4 38
Smith & Mephow Uni-polar 71 (1] 59 41 24
ZimrmerBiomet Tolr head 01 0o 0.2 LD 23
Link Modular trauma head o1 17 17 10 13

Types of bone cement

TAELE The most frequently registered types of bone cement by type of mixing system used during
primary hip hemiarthroplasties in the Netherlands in 2018-2022

Year 2018 2018 2020 2021 2022

Bone cement pre-packed in a vacuum mixing system [n] 2,189 2,541 2,569 2,891 2,937
Cament name; Froportion (%)

PALACOS R+G 497 428 483 489 453
Relobacin Bone Coment R 411 457 417 d46 453
Retobacn Plus Bone Cement 2.2 L1L5 100 64 55
Cemex Genta 0o an oaQ a1 ag
Year 2018 2018 2020 2021 2022
Separately packed bone cement components {n) 1,501 1667 1710 1585 1,475
Cemenl name; Proportion (%)
Falacos R-G 773 774 642 7a.l 79.1
Copal G+C eR:) 59 72 103 115
Palacos MV=G 37 8.2 48 &1 64
Refobacin Bone Cement R X 34 164 L1 12
Subiton G 16 37 4.7 45 Likz]
L LRO1 2023
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Hip revision arthroplasty
Type of revision

FIGURE Trend (proportion [%] per year) in type of revision in hip revision arthroplasties in the Netherlands
in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2013 2020 2021 2022 Tatal

Type of revision (%)

Girdlestone situation 346 547 6.74 6.53 632 5.87 552 7.51 632 567 548
Total revision 2662 2582 2318 21.95 2117 21.45 2063 2248 2394 2328 2299
Major partial revision 5801 55.30 53.07 52.85 52.18 53.96 52.55 51.07 5125 4990  53.00
Minor partial revision 11,33 1234 1577 1755 19.87 18.07 20,16 1842 1787 1382 17.18
Unknown partial revisien 0.15 003 0.08 Q.10 Qo8 023 0.24 003 0.11 061 0.17
Other 0.44 1.04 115 1M 039 0.42 0.50 0,49 051 073 0.67

Total in): 3,441 3548 3,812 3,858 3,860 3836 3819 3,448 3,559 3583 36764
RA: revision arthroplasty,
Major partial revision: revision of at least acetabulum or femur component.

Minor partial rewision: onty inlay andlor femoral head cxchange fincluding DAIR procedures)
Urknown partial revision: partial revision of which the revised components wens unknown

In 1,120 (63%) major partial hip revision arthroplasties the acetabulum component was revised
and in 668 (37%) major partial revision arthroplasties the femur component was revised in 20232.

Reasons for revision

TAELE Trend (proportion [%] per year) in reasons for revision in patients who underwent a hip revision
arthroplasty in the Netherlands in 2014-2022

Wear 2014 018 2016 2017 2018 2019 2020 2021 022 Tatal
Hip revision arthroplasty (n} 3,583 3834 3.883 3871 3,843 3835 3465 3,563 892 33470
Reasens for revision: Proportion® (3]
Loosening of acotabulum component L 248 213 218 206 IBES 88 183 21.2
Infectian 123 179 194 ) 227 250 263 134 e
Dislocation 121 199 194 178 185 17.6 189 17.4 18.65
Logsching af femur Lompoanant 209 195 188 1832 17.2 740 171 156 18.2
Inilay wozar 201 196 183 1812 158 13.4 131 131 16.5
Prri-prosthetic fracture ur 114 12% 14.7 145 171 ez 170 143
Girdlestone citustion 6.4 57 .1 5.2 45 43 419 42 B1
Symptomatic Mol bearing 58 48 ER:} 27 ZB 6 a3 23 33
Peri-articular ossification 26 20 23 LS 11 12 12 14a 16
Other 116 113 10.6 10.1 128 jilnE:] 114 1004 1132
! One patient may have more than one reason for reasion. As such, the total proportion s over 100%
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Surgical techniques

Dual mobility

Dutch Arthroplasty Register (LROI) © 2023

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

the Netherlands in 2013-2022

100
80
B0
a0+
20.

Proportion of hip RA&s (%)

Sisss 2013

Type of acetabulum component [3E)

Duial mobility cup 3217
Mormal cup 67.83
Total {n): 2,288

RA:- revision arthroplasty,

Fixation

2014

34.53
8547

2,346

2015

3654
ol.46

2418

2016

4329
BB.71

2,347

2017

4421
55,09

2,182

2018

4883
5117

2,222

2019

52.36
4764

2,162

2020

51.22
48,78

1831

2021

54402
4538

2,112

2022

4813
5187

2,005

Total

55.54

22,013

= Dual mohility cup
= Marmal cup

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

in 2013-2022
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Year 2013
Fixation (%)
Cemented 4B.53
Uncemented 40,30
Reversad hybrid 8.67
Hybrid 251
Total inj: 3,231

AA: revigion arthroplasty,
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2014

47.59
4329
7.57
1.56

3278

2015

4528
4502

220

3461

2016

44,24
4667

155

3,542

2017

42.82
4847
B.73
198

3,536

100 . )
04—

2018

44,90
4583

266

3,572

2019

4455
4555

260

3,502

2020

45.08
4369

3.36

3,097

2021

4576
4324

221

3,263

2022

4301
2464
9.28
3.07

3,318

Tatal

45.14

7.74
2.36

33,800

= Cemented

= Uncemented
Reversed hybrid

= Hybrid
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Bone cement antibiotics
FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in hip revision arthroplasties
in the Netherlands in 2013-2022

100 e - - ]
F o0
4
z &0 = Gentamicin
2 | = Gentamicin+Clindamycin
k-] Erythromycin+Colistin
c = Gentamicin+Yancomycin
g 0 — Tobramycin
g = Ng antibiotics
o
T 20
D | ROW 2 3
Year 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total

Bone cement antibiotics {36

Gentamicin 5491 5497 5509 5435 6235 5247 6179 61.13 59 82 63.68 57.81
Gentamicin+Clindamycird 2,97 3137 28,54 aLl1z 2178 3453 2943 3071 34,58 30,24 3039
Erythramycin+Colistin 8,77 9.37 10.28 10.51 10.03 2.00 2939 2.98 116 1.07 689
Gentamicin+Vancomycin 1.43 1.60 137 234 372 2.71 4E1 461 406 329 291

Tobramycin 403 257 280 169 2,06 118 02t 050 032 161 184
Mo antibiotics 0.88 011 011 0.00 0.07 0.12 0.08 Q.07 Q06 .00 016
Total in): 1812 1750 1757 1713 1,506 1700 1641 1410 1553 1490 16,332

RA: revision arthroplasty.

Most frequently registered

Most frequently registered acetabulum components

TAELE The most frequently registered acetabulum (both cemented and uncemented) components in hip
revision arthroplasties in the Netherlands in 2018-2022

Year 2018 2012 2020 2021 2023
Acetabulum cemented [n) 1421 1.396 1208 1411 1.335
Acetabulum name; Proportion (%]
Avantaga Cemented 53.4 542 56.5 60.2 52.5
Polarcup cemented 120 14.4 147 113 125
Trabeculdr Metal L3 3.1 &5 6.4 8.5
Bi-Montum Cemented Cups 0o a4 0.2 50 5.2
Bitdobile OM 01 0.4 12 16 34
Exeter Rimfot %3 6.4 4.4 249 26 16
05 Evolution 29 14 22 28 23
FAL Cup 28 27 c.a 0.9 2.2
Muller Loww profite Durasuk 30 14 21 L1 14
Maiathon L8 18 L7 13 14
Year 2018 2019 2020 2021 2022
Acetabulum uncementad (n} 546 508 428 447 440
Acetabulum name; Propartion (%]
Continuum 234 17.5 222 163 130
Allafit 8.4 B9 &5 10 9.5
GT OsseaTi 0.0 oa 032 34 a1
Delta-Cne TT 113 114 117 105 B&
Avantagae Reload 5.5 aa 100 7.6 70
GT PPS 0.0 0.0 0.0 2.0 349
05 Evolution L5 18 12 F.A in
Tridest 108 10.0 7.7 5.9 R
Redapt 0z 04 208 25 34
Awantage Comented L& 33 28 4.3 34
£ LRGI 2023
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Most frequently registered femur components
TABLE The most frequently registered femur (both cemented and uncemented) components in hip revision
arthroplasties in the Netherlands in 2018-2022

ear 2018 2019 2020 2021 2022
Femur cemanted {n] BA3 635 602 616 525
Femur name: Proportion (%}

Lubinus SR 2589 268 214 227 270
Exater 308 203 4.4 211 224
Driginal ME Muller 5.5 104 108 (2] 104
CHET o8 6.0 6.6 112 53
Spectron EF = 76 73 49 48
C-Snom AMT 7 19 4.5 4.2 4.8
C-Skem AMT Long 132 20 2B 6.2 41
TAPERLOC Hip Cementod CoCr o2 as 1D B 22
MP Reconstruction Prosthesis 26 28 30 4.7 31
Twingys stem Cementad T 35 z3 La 26
Year 2018 2019 2020 2021 2022
Femur uncemested (n) 764 730 708 781 7B4
Femur name; Proportion (%)

Al 9.4 a9 1Z3 27 Z1H
MP Reconstruction Prosthesis o7 124 1Z8 188 163
Ristaration Modular 203 219 174 105 128
Fedagt 3.3 7.7 105 8.2 99
Revitan 9.4 78 101 6.1 43
Corait Revision 4.6 33 18 31 3.8
Alloclassec SLL B2 45 31 32 34
Taparloc Complete 31 15 30 22 33
Wagner 5L 21 41 34 38 B
MRP-Titan 0ud 15 13 0.6 24

Most frequently registered types of bone cement

Dutch Arthroplasty Register (LROI) © 2023

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

revision arthroplasties in the Netherlands in 2018-2022

Wit 2018 2013 2020 031 2033
Bane cement pre-packed in & vacuurm mixing system [nh 337 470 450 575 561
Cament name; Prapartion (%)

Falacos R0 308 357 320 SE.7 583
Refobaan Bane Cement R GZE 543 407 365 3BE
Refobacin Flus Bone Coment 58 8] -] 8 i3
Rafabadin Revision o6 11 18 40 23
Woar 2018 2019 2020 2021 2022
Separately packed bone cement components. {n) 1330 1.140 20 211 EGE
Cement name; Propartion (3]

Paticos A+G T W5 ERE:] 321 L)
Copal G+C 282 283 rizir 383 24
Refobacin Bane Coment R 135 115 147 153 167
Copal G+ 14 51 an &5 5.4
Falacos MV+G 4.1 3.6 20 = a7
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Survival total hip arthroplasty
Revision within 1 and 3 years
By type of revision within 1 year
TABLE Cumulative 1-year revision percentage of primary total hip arthroplasties by type of revision in the
Netherlands in 2017-2021 (n=153,183)

Cumulative 1-year revision parcentage
Kaplan Meier {95% CIj

Ly type of reviskant LE(LE-1.9)
Major revision® 10(10-1.1)
Onty acetabulum 0.3 (0.3-0.3)
Oy farmur 0.5 (0.4-0.5)
Acctabulum and Termur 0.2 (0.2-0.2)
Minor revision? 08 (08-0.8)
fat e 0.6 (0.5-0.8)
Mo DAIR 0.2 {0.2-0.3)

L Ay type of revisEon includes minar and Maor (edsions as well a4 revigsien proceduses that could not be classified as minar of majar revision.
* Resvisicn of at Least the acetabulum ar femun comporient
# Only intay andécr femoral head exchange fincluding DAIR procedures),
THA: total hip arthraplasty; CI confidence interval
2023

In 2017-2021, 1,860 (1.2%) primary THAs were implanted in patients who died within one year after the primary procedure.

By type of revision within 3 year
TABLE Cumulative 3-year revision percentage of primary total hip arthroplasties by type of revision in the
Netherlands in 2015-2019 (n=152,915)

Curmulative 3-vear revision pereentage

Kaplan Mejer (95% Cl)

Ay type of revision? 2.7 (26-28)
hajor revision® 1B (L7-18
Oinky acctabulurm 0.7 (0.56-0.7)
Only fernur 0.8 (0.7-0.8
Acctabulum and fomur 0.4 [0.4-0.4}
Minee revisen? 090808
DAIR 0.6 [0.5-0.6}

Mo DAIR 0.3 10.3-0.3)

t Ay type of revision includes minor and majer revisions as well a3 revision procedures that could not be classified as minor or magor revision,
* Revision of at least the acetabulum ar femur component

* Dinly irday andior femoral head exchange [induding DAIR procoduras).

THA: tetal hip arthroplasty: Cl: confidence interval

In 2015-2019, 6,782 (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 2017-2021 (n=153,183)

Cumulative 1-year first revisien percantage
Kaplan Meier {35% Cl)

First major rewision? 1101-11)
Acetabulum 0B (D6-0.7)
Femur 08 (0.7-0.8)

First minoe revision® 08 (0808
ey 0.4 (03-0.4)
Femoral head 08 {0.7-0.8)

1 First revision of the acetabulum or femur component. regardless of whether a minor revision has already baken place. Therefor, the first three revision procedures were reviewsd
2 Only inday andior femaocal head exchange {including DAIR procedunes).
THA: tokal hip arthroplasty; Cl: confidence mterval.

LROH 2023

In 2017-2021, 1,860 (1.2%) primary THAs were implanted in patients who died within one year after the primary procedure.
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Overall revision per hospital
FIGURE Funnel plot of proportion of hip revision arthroplasties within one year after a total hip arthroplasty per
hospital in the Netherlands in 2017-2021 (n=153,183)
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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, ASA score, BMI, smoking,
charnley score and diagnosis (osteoarthritis versus other).
THA: total hip arthroplasty; CL: control limits; Cl: confidence interval.

The mean 1-year revision percentage is 1.8 (95% Cl: 1.8-1.9 ) in the Netherlands in 2017-2021.
Control limits indicate the plausible range of outcome if all hospitals perform equally well.
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Major revision per hospital

FIGURE Funnel plot of proportion of hip major revision arthroplasties within one year after a total hip arthroplasty

per hospital in the Netherlands in 2017-2021 (n=153,183)
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Please note: Major revision is defined as revision of at least acetabulum or femur compenent.

Mean 1-year major revision (%)

Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ASA score, BMI, smoking,

charnley score and diagnosis (osteoarthritis versus other).
THA: total hip arthroplasty; CL: control limits; Cl: confidence interval.

The mean 1-year major revision percentage is 1.0 (95% Cl: 1.0-1.1) in the Netherlands in 2017-2021.
Control limits indicate the plausible range of outcome if all hospitals perform equally well.

Reasons for revision by type of revision

TABLE Reasons for revision within one year of primary total hip arthroplasties by type of

revision in the Netherlands in 2017-2021

Minor revision® (n=1,242) Any type of revision® (n=2.877)

Proportion® (%)

Major revision® (n=1,605)

Reasons for revision Proportion" (%) Proparlion" (%6)

Infection 193 711 396
Dislocation 322 136 24.7
Peri-prosthetic fracture 29.7 17 183
Loosening of femur component 16.3 0.6 9.8
Loosening of acetabulum component 86 0.1 49
Girdlestone situation 31 0.0 14
Inlay wear 0.6 06 06
Peri-articular ossification a6 0.1 05
Symptematic MoM bearing 0.0 0.0 0.0
Other 11.0 135 123

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

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

4 One patient may have more than one reason for revision. As such, the total proportion is over 100%.
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Time after primary THA
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TABLE Time after primary total hip arthroplasty until short-term revision in the Netherlands in 2015-2019

(n=152,915)

Timee after primary THA Percentage revisions (%)
Day 0-29 1.0
Day 30-182 0.7
Day 1E3-364 03
Day 365-730 (second veat] 05
Day 731-1095 |third year] 03

THA: tarak i arthropdasty.

Revision by patient characteristics
THA by patient province

FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by patient province in

the Netherlands in 2014-2022 (n=236,338)

4 -

Cumulative major revision (%)
B w

p i = - : =
0 1 2 3 4 5 6
Time after primary total hip arthroplasty for astecarthritis |years)

——Drenthe
——Flevoland
Friesland
——Gelderiand
— Graningen
—— Limburg
~——MNoord-Brabant
——MNoord-Halland
Overijssel
Utracht
—Zeeland
----- Zuid-Holland

TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier [95% Cl}

Humber {n) 1yr Syr Byt Fyr Syr
Fatient pravince
Crenthe B.5G7 LO0B-1.2) 15(12-1.8) LaMn5-21) 22118-28) 28(20-25)
Fleswoland 4.830 L2 105-1.5) 19(15-2.4) 26 [2.1-21) AL1124-37) 31 (24-2.7)
Fileslanad 9666 L1213 15{13-18 LAL5-21) 2L[17-25) 2.2(18-28)
Gelderand 31,454 0.9 [0.8-1.0) 17)16-19) 2321-15) 27|24-29) 3.0(27-33)
Groningen 8173 0.2100,7-1.1) 17114-2.0) 2111.7-28) 242028 29(23-34)
Limkwurg 16728 L1 [09-13) 17)15-2.0 21(18-23) 25(22-29) 31(28-35)
MNoord-Brabant 36,923 L3 L1-13) 20{19-2.3 2.7 [25-28) 3.2129-3.4) 34(3.1-3.8)
Moord-Helland 36,387 LO@me-11) 15(14-1.7) L2 (17-21) 22[20-24) 27 (24-20)
Diverijssel 15533 LI[LO-13) 19017-2.2) 2321-25) 249(25-3.3) 15(30-41)
Uitrecht 17.059 0.2 10.7-1.0) 1.6114-1.8) L9 L7-21) 2.2{20-25) 26 [22-30)
Zoaland 5.608 0.7 10.4-09) LO{08-1.3) L3 1LO-17) 1511.1-19) L7 (12-21)
Zuid-Holand 45 350 09 [0B-10) 17 |16-1.8) 23(2.1-18) 26|24-28) 30(27-13)

Major revision precentage: first revision of the acetabulum or femur compenent, regardless of whether a minor revison has already taken place. Therefor. the first theee revision procedures were reviewed,

Tk confidence interval
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THA by pre-PROM
FIGURE Cumulative revision percentage of total hip arthroplasties by valid pre-operative PROM of patients who
underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=238,517)

S

——Valid
— Invalid

Cumulative revision (%)

0 1 2 3 4 5 6

Time after primary total hip arthroplasty for osteocarthritis (years)

TAELE Cumulative revision percentages

Curmulative revision percentages - Kaplan Meier (95% CI)

Mumber (n) Iyr e Byr i =
Pre-PROM
watid 1264953 161{1.5-16) 2.3(2:2-24) 28{27-29) 3213133 3.5[3.3-37}
Inwatid 111.564 18(17-18 26 (25-27) 31E0-321 35 124-36] 19738411

Please note; Dotted lines represent the upper and Lower limits of the 95% confidence interval
“alid: pre-oporative FROM reportod; Invalid: non- IO!;FOI‘II’JCI". 10 pre-operative PROM; FROM: pationt tL'pCIU‘!d OUICOe Melsure.
THA: total hig arthroplasty: I confidence interval.
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THA by complete PROM (pre-, 3mnd, 12 mnd)

FIGURE Cumulative revision percentage of total hip arthroplasties by complete PROM (complete = pre-, 3mnd and
12mnd reported) of patients who underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=238,517)
S

— Complete
—— Incomplete

Cumulative revision (%)

0 1 2 3 4

5 6 7 8 9

Time after primary total hip arthroplasty for osteoarthritis (years)

43

TAELE Cumulative revision percentages

Cumulative revision p - Kaplan Mgior [95% CI)
Mumber {n} Iyr ayr Syr Tyr Syr
Reported pre-, 3mnd and 12mnd FROM
Complete 58077 0.3 0.B-L.Oy 1.6 [L5-1.7) Z1{1.9-22) 2523-L7) na
Incomplets 1B0 440 15 1LE-20) 272718 3332234 317 [36-18) 4.1{35-47}

Please note: Dotted lines represent the upper and lower limits of the 5% confidence interval

Flease note: & PROM trajectory is considered complete when preoperative, 3-months postoperative and 12-months postoperative PROMs are reporbed
THA: total hip arthroplasty; CF confidence interval: PROM: patient reported outzome measure,
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THA by pre-OHS
FIGURE Cumulative revision percentage of total hip arthroplasties by pre-operative Oxford Hip score of patients

who underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=114,308)
5

p————— —0to 19
: —201029
301039
—401t0 48

Cumulative revision (%)

Time after primary total hip arthroplasty for osteoarthritis (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (35% CI|
MNumber (nj Iyr 3yr Syr

Iyr
Pre-aperative Dwlord Hip soore
0t 19 40,638 1901.7-20) 2.7 (2.5-29} 33(3.0-35 3843641
208020 45.840 1ai14-17) 23(22-25 18 (26-3.0) 3142933
30w 38 214615 12i11-149) 19(17-21} 232421-25 2B(25-30)
40 to 48 2114 0.9 (0.5-1.4] 1310819} 15(0.9-2.1) 12{05-2.9|

Pleazi note: Dotted lines represent the upper and tower limits of the 95% confidence Fterval,
PROM: paticnt ropormed outcoms measures THA! telal hip arthy oplasty: G conflidence intendal

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 by gender

FIGURE Cumulative revision percentage of total hip arthroplasties by gender in the Netherlands in 2007-2022

(n=421,488)
1]
9 |
——Men
g1 ——Waomen
I
E
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2
g
E
a
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Tirrwe after primary total hip arthroplasty {years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [35% CI)

Mumber n) Tyr e Syr Fyr 10yr 1dyr
Gender
Men 144,135 18(1.8-20 30 2.9-3.10) 36 (3.5-37 4.2 [41-43) 5.2 (5.0-5.3) 6.0 (5.3-6H]
Womaon 277,353 15{14-15) 24 {2.3-24) 30 {219-30 15[35-18) 4.4 (4.3-4.5 5.7 (5.6-591

Please nete: Dotted lnes represent the upper and lower Limits of the 95% confidence imerval.
THA: total bup arthroplaste CF confidence interval
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THA by age category

FIGURE Cumulative revision percentage of total hip arthroplasties by age category in the Netherlands in 2007-

2022 (n=421,825)
i0
4 —= G
a —50-59
60-69
71 —70-79
— 80

Cumulative revision (%)

0 1 2 3 4 5 (] 7 -] 5 10 11 12 13 14
Time after primary total hip arthroplasty (years)

TABLE Cumulative revision percentages

CumAztive revision percentages - Kaplan Meier |35% Clf

Number inl v 3T Syr T 10y 14y
&g e fyoars|
=50 18,157 16(L5-1B 3.3 3.0-3.8| A6 (1.3-49] 5.5(5.1-5.9] 6.0 ([E5-74) 8.0[82-97)
S0-58 52,315 16{1517] 30423-31) 4.7 [45-4.9) 5B E5E0 FE([74-83)
BO-68 131393 16{15-16] 2.5{24-26| 3Z2(31-331 3837-3.9 4.7 4548 6.2 |E0-65)
70-73 157,168 16(15-171 25 424-25] A0 (29-31) 35 (34-3.6 43 245 5.4 |52-58)
=80 ga792 L7 ii6-18 23422-251 &7 (26-281 0028301 33139 3613.4-29)
Flease note; Dotted lines reprasent the upper and lawer Limits o the 95% configende imansl
THA: tokal hip arthreplasty: Cl: confderce interval.
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THA by diagnosis
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FIGURE Cumulative revision percentage of total hip arthroplasties by diagnosis in the Netherlands in 2007-2022

(n=417,494)
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—— Qstecarthritis
——Other

14
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TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier (95% CI)
Mumber (n) 1yr 3yr Byt Tyr 1yr Ldyr

Diagnozis

Ostenarthritis 362602 15 [L5-L5) 24 23-25) 30@2s-31) 345 (3.5-3.6 444345 57 {56-5.8)

Othor 54,692 2.4 |2.4-2.5) 36|35-38) A5 43-47) 5.2 (43-5.4 &2(5.9-64) 81 (75-88)
Please nete: Dotted lnes represent the upper and lower Limits of the 95% confidence imerval.
THA: total bup arthroplasty: Ct confidence interval
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THA by ASA score

FIGURE Cumulative revision percentage of total hip arthroplasties by ASA score in the Netherlands in 2007-2022

(n=409,985)
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TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (35% CI)

Mumber (n) lyr Jyr Syr Tyt L0vr 1dyr
ASA score
I 80,230 11iL1-13) 2.2(21-23) 29283 3.5 (24-3.7) 4.5 {4.4-4.7} 6.1 {5.8-6.3)
I 256,244 16(15-1.6) 25(24-25) 3133-32) 3.61{36-3.7) 45 {4.4-48) 5.8{56-59)
HI-Fy 73511 2.4(23-15) 33(32-38) 39374 4.3 [4.2-4.5) 6.0 {4.8-53) 57 {54-6.1)

Please notes Dotted Gnes represent the upper and lower limits of the 95% confidence intorval
THA: total hip arthroplasty: CF confidence interval
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THA by BMI category
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FIGURE Cumulative revision percentage of total hip arthroplasties by BMI category in the Netherlands in 2014-

2022 (n=271,882)
i}
e s
L mmememmmmmee— e d —— Underweight
: —— Normal weight
B Overwelght
—— Obesity
7 —— Marbid obesity

Cumulative revision (%)
wm

[}
0 1 2 4 5 G 7 i k]
Tirme after primary total hip arthroplasty (years)
TABLE Cumulative revision percentages
Cumulative revision percentages = Kaplan Meier {95% CI)
Mumber [n] Lyr E Sy Tyr Dy
Body Mass Indes [kgém?)
Underwaight {=18.5) 2,561 18{13-24) 31{24-3.8) 3728-43 4.3 [2.3-5.4) M
MNormal weight {=18,5-25) 92,940 14 {13-1.5) 22 {2.1-23) 2.7 [26-16) 32 (30-3.3) 3.6 13.4-3.8
Cverweight (=25-30) 112,723 17 {18-1.7) 25(2.4-2.6) A0R29-311 34133-36 38 (3.6-4.00
Obesity (=30-40) 60543 24 (23-2.5) 343.2-3.8 403841 4.4 |4.2-48) 4.9 {4.5-5.2]
IMorbid obesity (=40} 3,118 47 (39-5.4) 55 (4.9-6.5) 6.7 (5.7-7.6) 7.5 [B.4-08) na

Piease note: Dotted lines represent the upper and lower limits of the 95% confidence intarval

THA: total hip arthroplasty; CF confidence interval
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THA by Charnley score
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FIGURE Cumulative revision percentage of total hip arthroplasties by Charnley score in the Netherlands in 2014-

2022 (n=259,642)
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0 1 2 3 4 5 G 7 i k]
Tirme after primary total hip arthroplasty (years)
TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier [95% CI)
HNumber [n) 1yr 3yr Syr 7y Syr
Charnley-score
A One hip joint affected 115.83% 16(16-1.7] 25{2.4-26) 3.1[3.0-3.3) 36[3.4-37) 41[39-43
B1 Bath hip joints affected 77502 16{15-1.7] 2.4 (2.2-2.5) 28 [27-29) 32 [3.0-34) 35(33-37
B2 Centralateralhip joint with a
batal hip prosthesis 58,775 12i18-2.1} 171(25-2.8) 3203.1-34) 26 (3.4-38) 40(3.7-4.3)
G Multiple joints aneced of
chrorec disease that affects quality
of e 7526 2.3(19-28) 3.743.2-4.1) 4.3 |27-48) 49 |4.2-55) ..

Please note: Dotted lines represent the upper and lower limits of the 959 confidence mterval
THA: totad hip arthroplasty; Ck conhdence interval
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THA by Smoking
FIGURE Cumulative revision percentage of total hip arthroplasties by smoking in the Netherlands in 2014-2022
(n=267,455)
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TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [25% CI)

Humber [nj Iyr Ayr By Tyr Siyr
Smoking
Mo 239,071 18(17-18) 25 [2.5-20) 13033 15{24-35) 4.0{3.8-41}
Yes 28.384 21(13-23 31[29-23 A7 34-28) 4.2{2.9-44) 4.6 {4.2-5.0)

Please note: Diotted lines represent the upper and ower limits of the 95% confidence interval
THA: tobal hip arthroplasty: Cl: confidence nterval
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Revision by procedure characteristics
THA by type of revision
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FIGURE Cumulative revision percentage of total hip arthroplasties by type of revision in the Netherlands in 2007-

2022 (n=422,181)
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Time after primary total hip arthroplasty (years)

~——Any type of revision
Major revision
~——Minor revision

7

TABLE Cumulative revision percentages

Murnber at risk [n)

Competing Risk (35% Cl)

Kaplan Mejer! [25% Ol

Bny type of revision
L-year revicion [ 3765732 16 {16-1L7) 16 [16-16
3-year rewlsion () 307018 2.5 [2.5-18] 25 [2.5-2.6
Seear revision () 234413 A1{31-33 32032:33
10-year revision (%] B0 43 [4.3-441 45 146-47
14-yoar revision || i7.037 B3 |5.2-54) &0 (29-6.2)
Majar revisian?
1-year meision [H) ERR L] LI{L1-LY] 11 [LO-1.])
F-wear revishon ) Eeate ] 1.9 {1.5-15) L#i1a-20
Bvear revision %) 2355968 24(24-15) 15 (24-2.5)
10-year revision (%) 91574 26 |35-16) 14 38-29|
14-yoar revision (9% 17,194 A5 [4.4-45] 515053
Minor revision®
1-year resdgion [Ha) AR 6 |0.5-08] 0F [2.5-0.6)
F-year rewision [To) 312992 07 |0.7-071 030708
E-year revisian [H) 240760 0.8 |0.7-08) 08 0209
10-year revision |5 85,363 0.8 |0.8-02) 13 (L0-1.0f
14-year revicion |F) 18,353 LD {0.8-10) L1([L1-1.3

L The cumulative revision percentage using the Kaplan Meier method is shown in the figure

 FRret fevision of the acetabuluen or femur Cormpooent, regariess of whether 2 minoe reision has already taken place. Tharefor, the first Ui revision procedures were reviewisd
? Oy inlay anddor femoeal head sechange Gindoding DAIR preceduses|

Piease note: Dotted tines represent the upper and lower limits of the 35 confidence nterval

THA: tatak hip artrwoplasty, CL onfidance interval.

In 2007-2022, 62,257 (15.3%) primary THAs were implanted in patients who died within fourteen years after the primary diagnosis
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THA by procedure year
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FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by procedure year of

primary THA in the Netherlands in 2009-2022 (n=283,342)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier [B5% CI)

Procecure year primary

THA far ostecarthritis ~ Mumber (n] yr Fyr Syt ar 1dvr 13yr
2008-2010 38209 094 (0.85-104) 198(1B4-212) 271(255-287) 331|313-349 431(410-452) 516(492-540)
2011-2012 42811 093 (083-102) 185(L72-1.88) 236{221-251] 284 |268-300| 3.58(3.40-3.76) n.a.
20113-2014 46,740 105i{095-1.14) 193 (1LB0-206) 246{232-260) 2BB8|273-303] 346(327-3.65) na.
2015-2018 50,268 100(R91-1.09)  L79(LE/-191) 2.28(215-241) 2080 (2%2-280| na. n.a,
2017-2013 535520 108 (092-1.17) 176 (LEB5S-LB7) 218 [205-231) na, na, .,
2018-2020 51524 0.95 (0.87-1.08)  1.69 (L48-170) . na, i, .,

Major revison precentage: first revision of the acetabulum or femur compenent, regardless of whether a minor revisson has already taken place, Theredor. the first three rewision procedures were reviewed,

THA: total hip arthroplasty; Cl: confidence mterval: na. if <50 cases were at risk,
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THA cemented by procedure year

FIGURE Cumulative major revision percentage of cemented total hip arthroplasties for osteoarthritis by procedure
year of primary arthroplasty in the Netherlands in 2009-2022 (n=71,728)

Dutch Arthroplasty Register (LROI) © 2023

Cumulative major revision (%)
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TABLE Cumulative major revision percentages

T

Cumulative major revision percantages - Kaplan Meier [95% CIj

Procedure yoar

primary cemented THA  Mumber {n) Lyr I Syr Fyr 1yr
2009-2019 11434 0.53 (0.40-0.67) 113 (0.08-1.349 186 [1.33-1.70) 199 (173-2.28) 257 (2.54-2.10)
2011-2012 12167 0.54 (3.41-0.67] 1.28 {1.08-1.43) L75{L51-1.99) 215 [123-242) 279 [248-3.10)
2013-3014 12648 076 (.81-0.82) 147 |1.26-1.68) 244 (216-272) TA7 (2.51-3.23)
2015-2016 12807 067 3.53-0.81 142 11.21-1.63) 1 23T R2U5-250 na
2017-2018 17 449 083 (0.&7-059) 143 (127-171) & nL na
2019-2020 10363 06T (0.51-D63) L4l{1L17-1.65 . na na

Major revision precentagpe: first sevision of the acetabulury or femur comgonant. regardless of whethar a minor sevision has already taken place. Theredor. the first three revision procedures wane reviewad
THA: tetal hipg arthreplasty: CLconfidenon inte ival: na. il <50 cases wore al fisk,
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THA uncemented by procedure year
FIGURE Cumulative major revision percentage of uncemented total hip arthroplasties for osteoarthritis by
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=185,162)
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TAELE Cumulative major revision percentages

Procedure year

T

Cumulative major revision percentages - Kaplan Meier (95% Clj

primary uncemented THA  Number (n} 1yr 3y Syr Fyr 1dyr
2008-2010 23.429 112{0.28-1.36] 233(2.14-257) 327(304-350) 3.99(3.74-424) 497 (4.68-5.16)
2011-2012 27054 1.07 |0.95-1.1%) 207 [1.90-2.24) 2159 (240-273) 3.08(287-32%) 383(359-407)
2013-2014 29,399 1I54103-127) 205|L83-221) 254(236-272) 295[275-1156) 345(3.12-360)
2015-2016 32,682 LIZILOL-L23)r 187 |IL7V2-202) 2330(217-249) 2E63[251-287) na,
2017-2018 36.209 Li7IL06-128) 181 (L&7-193 219(204-234) n.a na,
2019-2020 36,359 103 |0.93-1.13) 163|L50-1.78) na. ma. (1=

Major revision precentage: first revision of the acetabulum or femur compenent, regardless of whether a minor revision has already taken place. Therefor. the first three revision procedures were reviewed,

THA: total hip arthroplasty; Cf confidence mterval: na. if <50 cases were at risk
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THA anterior approach by procedure year

FIGURE Cumulative major revision percentage of the anterior approach for total hip arthroplasties for
osteoarthritis by procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=58,787)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier [95% C1)

Procedure year

primary THA by anterior  Number (n) 1yr Iyr Byr Fyr 10yr
2008-2010 1556 103 (0.53-1.53) 3.24(2.36-4.17) 4.03(3.0%5-501} 472(3.66-578) 516(4.04-6.20)
2011-2012 1810 0.B2 054-1.24) 179[1.30-2.28) 202(150-254) 2.40(1.83-2.897) 2.8242.26-3.52)
2013-2014 5.583 086 062-1L.1M 162 (L2%-19% 156(1.59-233} ZI2(180-258) 299{Z242-356)
2015-2016 1172 0.6210.53-0.85) 1.25|L03-1.47) 14701.23-1.71} 1.61(13%-1.86) na,
2017-2018 17.188 0.8510.71-09% 1.35|L18-1.52) 17111.51-1.91} na .
2018-2020 21,472 0.67 |0.56-0.7E) 1.11 [Q.97- 1.25} 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; CF conhidence mterval: na. if =50 cases were at nisk,
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THA posterior approach by procedure year

FIGURE Cumulative major revision percentage of the posterior approach for total hip arthroplasties for
osteoarthritis by procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=161,584)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier (25% C1)

Procedure year

primary THA by posterslateral  Mumber {n) Iyr Jyr Syr Fyr dyr
2009-2010 22427 0598 [0.85-1.11) 205(180-2.24) 29Z(270-3.14) 3150(331-381) 4.6843%-497]
2011-2012 26,414 095 (0.83-106) LBS(169-201) 243(123-161) 291(X70-312) 168 (3.44-392
2013-2014 28,669 L10(0.98-1.22) 202(186-2.18) 257(238-176) 30&(286-3.26) 3.70(3.45-39%5)
2015-2018 29718 111(0.93-123)  195(1.7%-2.11) 252(234-270) 299(2.79-3.19) .
2017-2018 284916 1.22[1.08-135] 196(180-2.13) 243{225-261) na. n.a:
20192020 25,440 119 [1.06-1.32] L36(178-2.14) 8. na. n.a:

Major revision precentage: first revision of the acetabulum or femur component. regardless of whether a minor revizon has already taken place. Therefor. the first theee revision procedures werne reviewed.,
THA: totad hip arthroplasty: CF conhdence iterval: na. if <50 cases were atnisk
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THA by procedure side
FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by procedure side in the
Netherlands in 2007-2022 (n=362,270)
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TABLE Cumulative major revision percentages

Curmulative majer revision pereentages - Kaplan Meier (9596 C1)

Humber {n} dyr Ty Syr Tyr Alnyr Ldyr
Procodure side
Left 165,298 10(08-10) 18 (17-14) 23[23-2.4) 28(27-29 37 |3E-38 49 {47-50)
Right 196972 1O (09-1.0) LB [17-19) 24 (2.3-2.4) 2.8({28-29) 36{35-27) 48 |46-5.0

Please note: Dotted lines represent the woper and lower Umits of the 95% confidence interval.
THA: tatal hip arthroplasty; Ck confidence interval

THA by approach

FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by approach in the
Netherlands in 2007-2022 (n=358,792)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier {95% CI)

Humber {n} Lyr Iyr Syr Tyr 10yr ldyr
Approach
Posterolateral 199 255 L1{10-11) 191920 261|25-28) 3.143.0-3.2) 30 (3.8-4.00 5.2 (5.0-5.49)
Anterict B6.528 0.7 {0.7-0.8) 13(1.2-1.49 17 |1.6-18) 2041.8-2.1) 2G(23-28) 3.6 (2.0-4.1)
Straight lateral 50,193 0.9 {0.8-1.0} 18117-19) 23{22-25) 2B27-2.04 3.5(33-37] 46 (43-49)
Anterolateal 19.989 1.040.B-1.1| 20[18-232) 261{24-28) 30 {2.8-33) 389 (36-43| K2 (4.7-56]
Dirpct superiar ZBaT QB {0.5-1.2) 1L2[0.7-1.7) 17 [0B-26) AL e na

Flease note: Dotted lines represent the upper and lower imits of the 95% conhidence nterval
THA: total hip arthroplasty; CE confdence mterval: na. if <50 cases were at risk,
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THA by femoral head size
FIGURE Cumulative revision percentage for dislocation of total hip arthroplasties for osteoarthritis by femoral
head size in the Netherlands in 2007-2022 (n=349,595)
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TABLE Cumulative revision percentages for dislocation

Cumalative revision percentages for distocation - Kaplan Meier [95% €I}

Kumizer In} Iyt Iyr Syr Fyr 1lyr Ldyr
Femmaral head sz
27-23 mm B3.450 0.6 {0.5-0.6) 0% [03-0.9) 11[0-13) 13§L2-13) 15|14-16] 1B|17-20)
32 mm 132130 0.4 §0.4-0.4) 06 [26-0.8] 07 07-0e8 DE0A-09 10 0a-10| Lijg-La
A6 mm 74015 03 03-0.3 0.5 [24-0:5) 0.510.5-0.51 0.6 0.5-07) 0.7 |006-C.B| 08 0.7-110

Pipasc rate: Doted ines represont the upper and bewer limis of the 35% confidence intorval.
THA: tatal hip arthroplasty: CF canfiderce interval.
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THA by articulation
FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by articulation in the
Netherlands in 2007-2022 (n=345,444)

16 1 ]
14 o - j__.__'__,_;—-"" —Cop
— /____,-/ —MaP
— N T Zop
iz - e wa — ol

e et —— Moh

Cumulative major revision (%)

Time after primary THA for osteoarthritis (vears)

TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier {25% CI)

Murnber {np 1yr Jyr Siyr Tyr 10yr 1dyr
Articulation
CoP 200,202 10109-1.0¢ 18[L7-18) 22(22-23) 1B (26-27) 333234 43{4.1-45)
MoP 80,221 0.9 108-1.0¢ 17 [Le-181 2.3[2.2-2.4) LB2.7-291 3.713.5-38) 49 146-51)
i o 25,457 0.9 108-1.1) 17 (L5131 2.2 [20-2.4) 47 (24-2.9) 320(28-3.5 373340
Cal 213.EDE o8 |07-09) 16([L4-1.7] 10[1.7-11) 12 (20-2.5} o173 4035449
Pk 5,258 1.5{1.2-18) 4.5 [3.9-50) 7.3 [7.2-B.7) 1001 (8.3-110) 125{I16-13.4) 14.3 [13.56-15.9|

Fiease note: Dotted lines represent the upper and fower limits of the 95% confidence nterval

Major revisson procentage: frst revision of the acctabulum or fermur component, regardless of whether a minor rewison has already taken place, Theredor, the first theee revision procedures were reviewed,

THA: totad hip arthroplasty, CL confidence interval: na. i <50 Cases wWere at sk,
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THA by PE type
FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by inlay material in the
Netherlands in 2007-2022 (n=362,608)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier [95% Cl)

Mumber {n) Iyr Syr Syr Tyr 10yr 1dyr
Inlay material
XLPE 185201 L1{1.0-11} LB{L7?-LE| 22(22-23 LB {26-2.71 3.23.1-34| 411{3.8-43|
Mon XLPE 177407 0.9 {0.9-09| 1.8(1.7-19} 24 (24-25) 2.0{28-31] 3.9 {3.8-4.0} 5.2 (5.0-54]

Fiease note: Dotted lines represent the upper and lower limits of the 95% confidence mterval

Masar revisson precentage: brst revision of the acetabulum o fermur component, regardless of whether a minor rewisson has already taken place. Therefor. the first theee revision procedures were reviewed,
RLPE; cross-linked pobycthylone: THA: totol hip arthroplasty: CF confidence interval.
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THA by modularity

FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by femur modularity in

the Netherlands in 2007-2022 (n=352,831)
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TABLE Cumulative femur revision percentages

Cumulative femur revision percentages - Kaplan Meier (95% CI)

14

—— Modular head
= Modular neck

Idyr

Mumber [n) Iyr Ayr
Modulasity
Modular head 351400 0.7 (0.6-0.7] L1{11-1.3) 14(14-15]
fodular neck 1,431 1.0(05-15) 26(1.8-3.4) 50 (39-62)

222127 2E8(27-29)
B (72-102) 103{84-12.3)

Famur revision percentage: first revizion of the femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed,

Pliease note: Dotted lines represent the upper and lower limits of the 25% confidence interval

THA: total hip arthroplasty; Tk confidence interal.
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THA by ODEP 5A or higher acetabulum
FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by ODEP rating
acetabulum in the Netherlands in 2007-2022 (n= 356,071)
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TABLE Cumulative acetabulum revision percentages

Cumeative acetabulum revision percentages = Kaplan Meser (95% CI)

Mumber [n) 1yr 3yr Syr Tyr 10vr L4yr
CDEP acetabulum
<54 16:432 0.7 10.6-0.8p 20018-22) 343136 4.4 [d.0-4.7) L6 (h2-60) 70(65-7.5)
54 or higher 339,630 0.5 [0.5-D.5) L1(L.1-L1) L5 (14-1.5 L7(LT-18) 22(21-23) 29 (28-3.0)

Acctabulum revision percentage: first rovision of the aceksbulum component, regardloss of whethor a minos rovision has alecady taken place. Therefor, the first thiee revision procedures wors roviewed.
DOEP rating: ODEP prevides ratings for hip famaral stems, hip acetabular cups and total kree replacement implants. Detailed information can be found at wwwodep.org.uk

Pleace mote: Dettad Lines represent tho uppor and tower Bmitc of the 05% confidence interval.

THA: total hip arthroplasty: Cl: confidence interval

THA by ODEP 5A or higher femur

FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by ODEP rating femur in
the Netherlands in 2007-2022 (n= 353,885)
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TABLE Cumulative femur revision percentage

Cumulative femur revision percentages = Kaplan Meier [35% C1)

Number [n) Tyr 3yr Syr Tyr 10y Ldyr
DODEP femur
=5 13730 12(10-1.4) 20|L8-23) 25(22-2.7) 3.0(2.7-3.3) 38(35-4.1) 4.8 [1.4-53)
54 or higher 340,155 0.6 [06-07) LiL1-11) 14(13-1.4) LT (L6-1.7) 212023 27 (26-28)

Femur revision percemtage: first revision of the femur component. regardiess of whether a minar revasicn has already taken place: Therefor, the first three revizion procedures were reviewed,
CDEP rating: DOEF provides ratings for hip femoral stems, hip acetabular cups and watal knee replacement implants. Detailed information can be found at weww.odep.org.uk

Please note: Dotted lines represent the upper and lower limits of the 35% confidence imerval,

THA: total hip arthroplasty: CF confidence imterval
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THA by cemented material acetabulum
FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by cemented
acetabulum material in the Netherlands in 2007-2022 (n=94,072)
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TABLE Cumulative acetabulum revision percentages

Cumulative acctabulum revision peroentages - Kaplan Maicr (95%: CI)

Mumber (1) Tyr Syr Syr Tyt L0yr 1ayr
Cemented acetabulum material
Standard PE G1878 Q.7 (0507 1411.3-1.5 1901.8-20 23{2.2-2.4) 2.1{29-33) 4.3 {4.0-45|
Crose-linked PE 29906 0.4 (k4-0.5] 1.040.8-1.1) 1.4{1.2-15) 1E{14-1.8) 1.9417-21) 21{18-24]
Cross-linked PE + Antioxidant 2.288 0.4 (02-0.7) 1140.7-16) LEe(l0-23) 23{14-23) 13{1a-337) na.

Acetabulum revision percentage: first revision of the acetabulum compenent, regardless of whather & minor revision has already taken place. Theeefor, the first three revision procedurss were reviswed,
Please note: Dotted lines represent the upper and Lowser Umits of the 95% confidence intarval
THA: total hip artreoplasty; PE: polyethylers: CF confidence interval: na. if <50 cases wers at risk,
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THA by cemented material femur

FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by cemented femur
material in the Netherlands in 2007-2022 (n=260,625)
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TABLE Cumulative femur revision percentages

Cumudative fermur revision percentages - Kaplan Maier (25% Cl)

Number (n] Lyr yr Sy Tyr 10yr Layr
Cernented femur matenial
Cobalt chwome 16,152 0.3 (0.2-0.4) 0.7 10.5-0.8) LZ10-1.4) 15(1.3-1.7) 1Le{L5-21) 2.3 (18-27]
Staintess steal 4,113 05 {0.3-0.7) 0.8 05-1.1) 0.8{05-12) 1.1 (:7-1.5) 15{09-21) 1.8 (09-3.0)
Titanium 360 La(D2-27) 2.1 106-3.6) 21{R6-3.6) 34013-56 3.4{1.3-5:6} na

Famur ievision percentage: first revision of the femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision proceduwes were reviewed,
Please note: Dotted lines represent the upper and Lower imits of the 35% confidence imterval.
THA: total hip arthroplasty; CF confidence intarval,
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THA by uncemented material femur

FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by uncemented femur
material in the Netherlands in 2007-2021 (n=18,297)
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TABLE Cumulative femur revision percentages

Cumulative femur revision percentages - Kaplan Meler [95% CI)

Humber [n) 1yr 3yr Syr Fyr 1Tyr 1dyr
Uncementad fomur material
Titanium 16101 11({10-13) L7 {14-L8) 211.8-23) 2.3(2.0-25/ 28(25-3.2) 38 3.3-4.5
Cabalt chrome 2.196 03 [00-05) 0.5 {0.1-0.3) 06[02-11) 0.6(0.2-11) 06 [02-1.1) na

Famur renision percentage: first revizion of the femur component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed,
Please note: Dotted lines represent the upper and lower limits of the 35% confidence interval
THA: total hip arthroplasty; Ck confidence interval; nua. if <50 cases were at risk
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THA by uncemented material inlay

FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by uncemented
inlay material in the Netherlands in 2007-2022 (n=229,639)
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TABLE Cumulative acetabulum revision percentages

Curmulative acetabulum revision percentages - Kaplan Meier [95% CI)

HMumber (n) dyr 3yr Syr My Lvr 1dvyr
Uncemented isday mateeial

Cross-tinked PE 161,064 0.5'(0.4-0.5) L04{0a-1.0 13 {1.2-14) 1.5 |L4-L6) 18(17-19 22 [20-2.3)
Standard PE 22815 0.5 [0.4-0.6} La{0a-1.2 15{1.3-14) 1817200 14(22-28) 28 [27-32)
Cerantics/Oxidized Trconium 21639 04 (0.3-0.5) 0.9{0.B-1.1} 12{10-13) L3|E2-15) 171519 20 [1.7-24)
Cross-linked PE + Antioxidant 19413 04 10.5-0.7) L1{08-1.2 1311.1-1.5) 16 (14-18) 19{17-23) na.
Cobalt chrome 3,476 08(0.5-1.1} L7 {13-22) 15(20-31) 3.2(2.6-3.8¢ 44137-52) 56 [47-0.4)
Coramics 1,222 03 10.3-1.2} L5{08-2.1) L7(1.9-2.5 21113-29) ZE(1.8-37) 38 [28-4.9)

Apetabuluin evision pereontage first revision of the acetabulum component, reqardless of whathir 3 minas rovision has already taken place. Therefor the et thieo fovision procedines wens revicwed
Please riote: Dotted bres represent the upper and tower limits of the 95% canfidence interval
THA: tetal hip arthroplasty: PE: polyethylene; Cl confidence interval: . if <50 cases were at risk.

67 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023
Revision per component name

Cemented primary THA — overall revision

TABLE Cumulative revision percentages of cemented primary total hip arthroplasties by prosthesis
component combination of patients who underwent a THA for osteoarthritis in the Netherlands in 2007-
2022 (n=89,014)

Tvpe of ravision (n] Cumulative revision peroentage [95% Clh
Total Total revision  Total hip Orily

primary  Median IQR) arthroplastics  jcomplete Only fomur acetabidum Only fomoral — Missing!
Femur component Acotabulum eomponert THAS [n}  age fvr) in} revislon]  component  cemponont headfnlay  unknown Lyr 3yr Syr Tyr Loy Layr
All comented THAS for asteoarthritis B9.014 76 (71-81) 2E07 512 269 1,056 723 47 1.3(12-14) Z1(20-23) 26 2527 3I0[29-11) 37 (3639 47 (44-49)
Lutsinus 5P 1P Cup 15008 77 [#2-8%) 39k 61 48 i78 104 & 10{17-23 25{22-d8 152531 322835 411548
Original ME Mutlar Tulier bowe profils Durasul 9450 75 |70-ED| 58 3 5 65 155 3 28243 31(@7-38) 36EI41)  40(313-48)
Luwnus SP8 FAL Cup BASD ¥4 170-80| 213 49 13 b 2] & 32{ZF-38  38/@E3-43) 4538527 65A4-68)
Orriginal ME Muller Multer bow prafile Edd3 777381 188 24 2 513 43 [ 27 1) 3IET-36) 32 ZF-36
Emater Exgter Rimfit 43 bOBE & (69-80| 114 I 5 24 k1) 0 23(L9-18) 15@0-30) 322439
Spectrun EF Feflection Al Paly XLPE 4976 ¥7|43-82 12t 42 1 41 24 i} 19{L6-1  ZS5EI-300 292435
Stanmore Stanmare 3381 ¥4 70-80| 17 bl ] 41 & ! 19 (L4-1H £-18) 25|18
Exater Exgter Contemparary Hooded IBIF* 77 |72-Bi 0L a3 it 38 4 3 3360 435
Lusnus 5P SHE 2506* 5 |71-80 18 g 3 EC 1 O 0240004 323 20
Exate Ester 2adre ¥ (E8-F9 150 24 L] 7 30 & BRI I6(2E-43] 48 0.1-58) 6362-13)
Exirter Eszter Contemporany Flanged 2435 75 67-80| e 17 ] 42 9 2 DB04-L1)  L4{08-59 32 124401
SRanmore EHE D97+ ¥5 [71-79) 116 39 5 &0 i0 2 LELD-21) 3I(23-E8 S6 4567 776193}
COA stem CCB cup Low Profle LFEE 77 173-80| &0 ] ] 15 29 1 20427 27019-34 4313.0-551 55 A3-76)
Orriginal ME Mular Avantage Cemented 1530 ¥ I71-B2| 55 ] 1 5 45 1 31240 3748 na na.
C-Smm AT Marathion LABS O 7a-B3| 149 3 3 i 18 0 1140616 140823 na na
SRanmore Eageed ABT Cemented L3368 767181 28 i 1 iL i0 U 1140516 LE0I-22 i na
Lubinus 5P I Cup #: Linked 1321 7417382 31 ? 3 ] 13 O 1480821 23014-32 na na.
Twinsys CCH cup Low Profile LISE 84 |75-B3| 16 1 3 & 5 1 DB@3-14) L4E-23 2.0(10-30) 20(L0-30) na.
Sunmeoe ALl Paly Arcen Cug 1058 74 (E0-72 az 3 4 14 ] 1 030006 L3ER&0 15110270 2711530 na,
Lustinuis P9 Avantage Cementad 830 FEIF2-E3) 34 & 1 4 23 0 3a62L FARTAB 442 130 i 3,
Stanmon: ulker 878 76|71 12 3 2 B 1 0 07¥01-13 130 -20) LG (0626 na.
Spoctron EF M 1 B3r  Frr2 il ] 2 '] = o D4 & o7 134 18 L4052l LH 724y
Spactron EF Reflection Al Paly 1P P PA-BZ| 50 11 a 35 4 o 0B¥I-1LE 187 33147 664588 105(77-133)
Spectron EF Multer Lewe prafile Durasul 503+ 78 (74-83) 13 ] ] H [ 0 DRMOO-18 1610528 1 34(15-53) na na
M350 Muller boww profile 497+ 747482 i7 0 ] ] ] O DEWO-16 170528 23{L0-37) 231345 43@EATH na
Lutnus SPE FAL Cup X-Linkaa 442 31 B 0 1 ] 1 0 DE00-12) 130N 2510050 na. na na
Estiy Avantage Semantod 436 V4 [66-B1| 9 3 2 0 4 O 1400326 220738 2 2B09-4.7) na na.
Stanmon: A poiln 3| 75 (70.79| & 3 1 1 o 1 03008 0B@MOIA T 02-26) 1710430 na
Stanmon: Avantage Cemented 360 P 7484 i 0 1 o 14 D 220737 30(L3-48) na, na na
GHE-huift=ticl Huftpfarnd 273 7§ (F1-80| 23 5 3 15 a O D4@A-11 IS0A0-300 270747 44(1869) T2(39-108 na
Charnley Madular Maeathon 256+ 71 |55-79) 10 3 5 2 il O 0400-13)  T200-Z60 160037 4001485 AS(1873 na.

* Denotes prosthesis combinations with no reporied use in primary THAS in 2022,
Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; RA: revision arthroplasty; Cl: confidence interval; IQR: interguartile range.

5 LROI 2023
Only combinations with over 250 procedures have been listed.
Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the

experience of the surgeon performing the procedure, femoral head size and articulation of the prasthesis may have influenced the cumulative
revision percentages.
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Uncemented primary THA — overall revision

TABLE Cumulative revision percentages of uncemented primary total hip arthroplasties by prosthesis
component combination of patients who underwent a THA for osteoarthritis in the Netherlands in 2007-
2022 (n=230,573)

Type of revision (n) Cumulative revision percentage (95% Cl)

Total Total hip Only Only
primary Median (IQR) Total (complete Only femur acetabulum  femoral Missing/

Femur component Acctabulum component THASs (n) age (yr) RAs (n) revision) component component head/inlay  unknown 1yr 3yr Syr 7yr 10yr Lldyr

All uncemented THAS for ostecarthritis 230,573 68 (62-74) 87232 1,349 2,880 2,155 1,709 139 15(15-1.6) 2.5(2.4-25 3.1(3.0-3.2) 3.7(3.6-3.8) 4.6(4.5-4.7) 5.9 (57-6.1)
Carail Pinnacle 41,174 69 (63-75) 928 173 286 194 264 11 11(16-12) 18(16-19) 22(21-24) 25(24-27) 33(31-36) 37(33-40)
Taperloc Complete Allofit 24,356 67 (61-73) 473 a7 168 ag 123 7oo14(13-18) 21(19-22) 25(23-27) 26(23-28) n.a. n.a.
Alloclassic Zweymuller 5L Allofit 14,806 70 (64-77) 538 85 208 130 110 5 12(10-14) 20({1B-22) 26(24-29) 32(20-35) 43(39-46 53 (4.7-58)
Polarstem R3 12311 70 (63-75) 267 26 a7 36 116 2 18(15-20) 23{20-26) 28(24-33) 30(24-38) na. na.
CLS Spotarna Allofit 11,557 64 (58-69) 537 54 203 153 109 18 26(23-29) 37(3.3-40) 423845 47[43-51) b3 (4858 60(52-6.7)
Taperloc Complete Exceed ABT 8825 B9 (63-75) 201 37 73 38 49 4 14(12-17) 19(16-22) 22(19-25) 25(21-28) 28(24-33) na
Accolade lrident 7605 69 (62-76) 344 47 178 49 68 2 14(L1-17) 28{25-32) 37(33-41) 45(40-50) b55(49-62) 83(6.3-10.4)
Mallory Head Stems Mallory Head 6019 65 (60-69) 228 28 23 101 70 6 14(11-17) 23(19-26) 27(23-31) 32(28-37 38(32-43 49(41-57)
Accolade Il Trident 5,021 B9 (62-75) 94 15 36 12 29 2 17(13-20) 23(L7-28) 25(1.8-33) 430877 n.a. n.a.
Twinsys stem Cementless  RM Pressfit Vitamys cup 4,888 66 (60-72) 145 16 (51 37 24 3 18(14-22) 25(20-29) 29(23-34) 3.2(26-3.8) 48(38-58) n.a.
Accolade Trident Trinanium 4. 539% B8 (62-74) 139 13 43 31 44 3 11(08-14) 22(18-28) 28(23-33) 33(27-38) 39(31-46) na
Taperloc Hip system Exceed ABT 3.893* 68 (62-75) 127 22 35 37 25 8  12(08-15) 23(18-28) 27(22-32) 29(24-35 34(28-40) na.
SLPlus Bicon Plus 3,777 70 (64-786) 274 40 138 75 18 3 17(13-21) 40(3.3-46) 54(47-61) B4(56-72) 76(67-85 B8(/6-9.9
Taperloc Hip system Mallory Head 3.670% 67 (61-71) 137 26 38 49 23 1 15(11-18) 26(2.1-31) 29(24-35) 3.4 (2.8-4.0) 3.71(3.1-44) 4.7(3.7-56)
Twinsys stem Cementless  RM Pressfit cup 3,402 73(68-78) 131 18 6l 25 26 1 25(20-30) 31(25-37) 34(28-41) 39(3.2-46) 46(3.7-55) n.a.
Taperloc Complete Mallory Head 3113 67 (61-72) 117 20 25 32 39 1 21(16-28) 3.1(25-37) 34(27-40) 37(3.0-44) 44(34-54) n.a.
Alloclassic offset Allofit 2966 71(65-77) 89 19 35 16 16 3 1400918 20(1525) 26(2.032) 292235 38(29-47) 453458
Synergy Reflection 2.930% 66 (60-72) 146 12 69 30 34 1 21(16-28) 27(21-33) 3.1(25-37) 36(29-43) 44(36-52] 67(54-80)
Alloclassic Zweymuller 5L Alloclassic Zweymuller CSF 2.903* 69 (63-75) 136 18 55 26 35 2 11(07-15) 27(21-32) 33(26-39) 35(28-42) 44(36-51) 5.6 (4.6-6.6)
Taperloc Complete G7 PPS 2,884 89 (63-75) 42 11 11 10 10 0 17(11-23) na. n.a. n.a. n.a. n.a.
M/L Taper Allofit IT 2,437 71165-77) 81 10 32 28 10 1 22(16-28) 3.2(24-39) 3.6 (2.8-4.4) 3.9 (3.0-4.7) 4.1(3.1-5.0 na.
Corail AMT Pinnacle 2,432 69 (61-74) 24 3 [ [ 9 0 08(04-11) 11{06-15) n.a. n.a. n.a. n.a.
Avenir Muller Allofit 2245 BB (62-74) 28 3 12 3 10 0 12(07-16) 15(08-21) 17({09-25) 22(11-33) 22(11-33) na
Synergy R3 2,102 66 (60-72) 67 11 35 11 8 2 18(L2-24) 23(17-29) 29(21-36) 32(24-40) 34(26-43) na.
Symax Trident 2073 69 (63-75) 74 7 19 20 28 0 08(03-09) 17(11-22) 22(15-28}) 28(20-35 32(24-40) 41(3.1-50
Fitmore Allofit 1,946 67 (62-72) 27 7 El 2 g8 1 12(07-17 1.7(09-25) na. n.a. n.a. n.a.

* Denotes prosthesis combinations with no reported use in primary THAs in 2022,
Please note: n.a. if <50 cases were at risk: THA: total hip arthroplasty; RA: revision arthroplasty; Cl: confidence interval; IQR: interquartile range.

o LROI 2023
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TABLE Continued - Cumulative revision percentages of uncemented primary total hip arthroplasties by

prosthesis component combination of patients who underwent a THA for osteoarthritis in the Netherlands
in 2007-2022 (n=230,573)

Type of revision (n) C percentage (95% Cl)
Total Total hip Only Only
primary Median (IQR) Total (complete Only femur acetabulum  femoral Missing/

Femur component Acetabulum component THAs (n) age (yr) RAs (n) revision) component ¢ it head/inlay unk 1yr 3yr Syr 7yr 10yr 14yr

Anthelogy R3 1.843 65 (59-69) 61 9 20 17 15 ] 2.1(1.4-2.7) 26(1.9-3.4) 33(24-41) 35(26-4.3) 3.7 (2.7-4.6) na.
Symax Trident Tritanium 1,743 67 (61-73) 92 11 41 26 13 1 23(1.6-30) 3.6(2.7-45) 4.0 (3.0-4.9) 48(38-538) 54 (43-6.5) na;
Matlory Head Stems Exceed ABT 1.637* 65 (59-71) 38 3 16 17 2 0 0.7 (0.3-1.1) 1.6(1.0-2.2) 17(1.1-24) 21(1.4-28) 24(16-32) na.
Omnifit HA Trident 1.501* 63 (57-67) 148 19 71 24 30 4 31(22-39) 45(3.4-55) 6.3 (5.0-7.5) 7.7 (6.4-9.1) 95(8.0-11.0) 108(9.1-12.4)
M/L Taper Continuum 1,472 68 (63-73) 30 3 20 4 3 ] 16(0.9-2.3) 2.2(1.4-29) 23(1.5-32) 23(15-32) na. na.
Alloclassic Zweymuller SL Continuum 1.246 71(64-77) 36 7 14 4 10 1 16(09-2.3} 2.2(1.4-3.0) 26 (1.7-35) 2.9 (20-39) 3.4(2.2-45) na.
CLS Spotorno RM Classic cup 1,178* 63 (58-68) 78 14 22 34 7 1 19(1.1-26) 2.6 (1.7-3:6) 3.3(2.3-44) 3.9(28-5.0) 51(3.8-63) 7.0 (5.5-8.8)
CLS Spotorno Pinnacle 1.165*  67(62-72) 59 8 22 13 16 13(0.6-1.9) 2.3(1.4-3.1) 2.8(1.8-38) 35(2.4-486) 49 (35-6.3) na.
Summit Tapered Pinnacle Gription 1117 68 (62-74) 28 2 7 5 13 1 22 (1.3-3.0) 2.4 (15-33) 3.0(1.7-4.4) n.a. na: n.a.
SL Plus Mia R3 1,109* 71(65-77) 34 3 16 7 8 0 19(1.1-2.7) 2.7 (1.8-3.7) 3.0 (2.0-41) 30(20-4.1) 33(2.2-44) na.
SL Plus Reflection 1.020° 67 (61-73) 43 6 14 14 9 0 18(1.0-26) 3.3(2.2-4.4) 3.8 (2.6-5.0) 43 (3.0-55) 4.4(31-57) na.
SL Plus Hofer-Imhoff Lubrimet 978* 70 (64-76) 61 13 30 10 6 2 1.1{0.5-1.8) 2.3(1.3-3.2) 3.6(2.4-47) 4.4 (3.1-58) 56 (4.1-7.1) 75(5.6-9.4)
Alloclassic Zweymuller SL Trilogy 967+ 68 (63-75) 35 10 10 7 8 ] 14(06-2.1) 2.2{1.3-3.1) 26(1.6-36) 29(1.9-4.0) 36(24-48) 3.7 (25-49)
Polarstem Reflection 927+ 70 (64-76) 18 5 4 2 7 0 1.1(0.4-1.7) 1.6(0.8-2.4) 2.1(1.1-30) 2.1(1.1-3.0) na. n.a.
Accolade Il Trident Tritanium 904 68 (61-73) 20 2 7 3 8 0 26 (1.3-38) 3.3({1.7-49) na. na. na. na.
Optimys stem RM Pressfit Vitamys cup 896 62 (55-68) 17 2 g 3 2 1 1.8(0.9-2.7) 2.1(1.1-31 21(11-31) 2.1{1.1-3.1) na. na.
Taperloc Complete Continuum 814 68 (59-74) i8 5 7 1 5 (1] 2.0(1.0-2.9) 2.3(1.3-34) na. na. na. na.
SL Plus EP-Fit Plus 790" 68 (63-75) 45 10 24 10 1 0 13(05-2.1) 3.1(1.9-43) 3.8(24-51) 49(33-6.4) 5.7 (40-7.3) 6.3 (4.5-8.0)
Alloclassic Zweymuller SL Alloclassic Variall 778* 71(64-77) 23 4 10 3 5 10(03-1.7) 19(1.0-29) 2.4(1.3-34) 2.6 (1.5-38) 3.0(1.7-4.2) 3.3(1.9-4.7)
CLS Spotorno Fitmore 758 66 (61-71) 37 3 17 3 10 1 1.9 (0.9-2.8) 2.4 (1.3-3.5) 26(1.5-38) 33(2.0-46) 43(29-58) 53(3.6-7.0)
DB1O Spidercup 755* 711(64-77) 40 2 20 10 7 1 15(0.6-2.3) 2.3{1.2-3.3) 29 (16-4.1) 3.7(24-5.1) 48(3.2-6.4) 6.6 (4.5-8.8)
CLS Spotorno Morscher 5 574 73 (68-78) 37 6 19 12 0 0 1.3(0.4-2.1) 2611.4-3.7) 3.2(1.9-45) 42(2.7-5.7) 56 (3.8-7.5) na.
CLS Spotorno RM Pressfit cup 625* 66 (60-71) 54 5 21 19 5 B 3.1(17-4.4) 4.4(28-6.0) 5.7 (3.9-7.5) 6.6 (4.6-8.6) 7.9(5.7-10.1) 9.8(7.3-12.3)
Corail Pinnacle Gription 599 71(64-77) 5 (4] 4 1 (4] (] 0.6 (0.0-1.2) n.a. na. na. na. na.
CBH stem RM Pressfit Vitamys cup 593* 65 (60-70) 24 8 7 7 2 0 10(0.2-18) 2.4 (1.1-3.6) 33(18-4.7) 4.0(2.4-55) 42(25-58) n.a.
CBH stem RM Pressfit cup 551* 75 (69-79) 23 4 6 11 2 (¢] 22(1.0-34) 3.7 (2.1-5.3) 39(2.3-55) 43(26-6.0) 43 (2.6-6.0) na.
Alloclassic Zweymuller SL Trabecular Metal 547+ 68 (62-75) 27 2 8 9 7 1 0.6 (0.0-1.2) 1.9(0.7-3.0) 26 (1.3-4.0) 3.4(1.8-49) 36(20-52) 55(3.3-7.6)

* Denotes prosthesis combinations with no reported use in primary THAs in 2022.

Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; Cl: confidence interval; IQR: interquartile range.

© LROI 2023

Only combinations with over 500 procedures have been listed.
Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative
revision percentages.
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Cemented primary THA — major revision

TABLE Cumulative major revision percentages of the most frequently used cemented primary total hip
arthroplasties by prosthesis component combination of patients who underwent a THA for osteoarthritis
in the Netherlands in 2007-2022 (n=89,014)

Total primary  Median (IQR)

Major revision®

Cumulative revision percentage Kaplan Meier (95% Cl)

Femur component Acetabulum component THAS (n) age (yr) arthroplasties (n) 1yr 3yr Syr Tyr 10yr 1dyr

All cemented THAs for osteoarthritis 89,014 76 (71-81) 1,944 0.7 (0.6-0.7) 1.4(13-1.4) 1.8(L7-1.9) 2.3(2.1-2.4) 29(2.8-31) 3.8(3.6-4.1)
Lubinus SPII IP Cup 15,008 77 (72-81) 313 0.6(04-07) 14(12-16) 19(1.7-22) 22(20-25) 27(23-30) 36(30-43)
Original ME Muller Muller low profile Durasul 9,450 75 (70-80) 113 05(04-07) 10(08-12) 13(10-16 14(11-17 18(14-21) 20(15-25
Lubinus SPII FAL Cup 6,450 75 (70-80) 150 0.9(0.7-1.2) 16(13-19) 22(18-26 29(24-34) 36(29-42) 44(34-54)
Original ME Muller Muller low prafile 6,443 77 (73-81) 146 09(0.7-1.1)  18(14-21) 21(17-24) 24(20-28) 25(21-29) 28(23-33)
Exeter Exeter Rimfit X3 5,008 76 (69-80) 80 0.7 (0.4-09) 12(09-15  17(13-20) 18(14-23) 24(17-30) na.
Spectron EF Reflection All Poly XLPE 4976 77(73-82) 99 0.4(02-05) 10(07-13) 15(11-18  2.1(16-25  25(20-29) 27(21-33)
Stanmore Stanmaore 3,381 75 (70-80) 69 0.5(0.3-0.8) 1.3(0.9-1.7) 1.7(1.2-21) 1.9(1.4-23) 23(1.7-28) 28(20-37)
Exeter Exeter Contemporary Hooded 2827 77 72-81) 87 0.7 (0.4-1.0) 1.2 (0.8-16) 1.8(1.3-23) 23(1.8-29) 3.9 (3.0-47) 46 (3.5-58)
Lubinus SPII SHE 2.506% 75 (71-80) 47 0.2(0.0-04) 06(03-09) 090513 17(1.1-22) 20(14-26) 25(16-3.4)
Exeter Exeter 2.447% 73 (68-79) 123 18(1.2-23)  25(19-31) 31(24-38 39(3.1-46) 52(42-61) 60(49-7.0)

Dutch Arthroplasty Register (LROI) © 2023

1 Revision of at least the acetabulum or femur component.
* Denotes prosthesis combinations with no reported use in primary THAs in 2022,
Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; Cl: confidence interval; IQR: interquartile range.

o LROI 2023

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative
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Uncemented primary THA — major revision

TABLE Cumulative major revision percentages of the most frequently used uncemented primary total hip
arthroplasties by prosthesis component combination of patients who underwent a THA for osteoarthritis
in the Netherlands in 2007-2022 (n=230,573)

Cumulative revision percentage {95% CI)

Total primary  Median (IQR) Major revision?

Femur component Acetabulum component THASs (n) age (yr) arthroplasties (n) 1yr 3yr Syr Tyr 10yr 1dyr

All uncemented THAs for osteoarthritis 230,573 68 (62-74) 6,646 1.1(1.0-1.1) 1.9(1.9-2.0) 2.5(2.4-25) 3.0(2.9-3.1) 3.8(3.7-3.9) 5.1(4.9-5.2)
Corail Pinnacle 41,174 69 (63-75) 701 0.7 (06-08) 1.3(1.2-14) 1.7(15-1.8 19(18-21) 26(2.4-28 3.1(27-35)
Taperloc Complete Allofit 24,355 67 (61-73) 362 1.0(09-11) 16(1.4-18) 20(18-22) 21(18-24) n.a. n.a.
Alloclassic Zweymuller SL Allofit 14,806 70 (64-77) 438 09(07-10) 16(1.4-18) 2.1(19-2.3) 25(22-28 35(3.1-38) 4.4(3.9-50)
Polarstem R3 12,311 70 (63-75) 159 09 (08-11) 14(11-16 19(15-232) 21(15-28) na. na.
CLS Spotorna Allofit 11,557 64 (58-69) 434 19(1.7-22) 2.8(25-3.1) 3.3(3.0-36 38(34-41) 44(40-48 514358
Taperloc Complete Exceed ABT 8825 69 (63-75) 157 1.1(09-13) 15(1.2-1.7) 1.7(14-19 20(16-23) 23(19-27) na.
Accolade Irident 7.605 69 (62-76) 285 1.0(0.8-13) 2.2(19-2.6 3.0(26-3.4) 37(32-41) 46(40-52) 75(54-96)
Mallory Head Stems Mallory Head 5019 65 (60-69) 167 09(07-12) 16(1.3-19) 2.0(16-2.4) 2.4(2.0-28 2.8(2.3-32) 35(28-41)
Accolade Il Trident 5021 69 (62-75) G4 1.1(08-14) 15(1.1-19) 18(1.1-25 35(0.1-69) n.a. n.a.
Twinsys stem Cementless RM Pressfit Vitamys cup 4,888 66 (60-72) 124 14(1.1-18) 21(16-25 24(19-28) 28(23-33] 43(33-53 n.a.

Dutch Arthroplasty Register (LROI) © 2023

1 Revision of at least the acetabulum or femur component.
Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; Cl: confidence interval; IQR: interguartile range.

o LROI 2023

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative
revision percentages.
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Bone cement

Dutch Arthroplasty Register (LROI) © 2023

TABLE Cumulative revision percentages of the most frequently types of bone cement by type of mixing

system in primary total hip arthroplasties in the Netherlands in 2007-2022

Cumulative revision percentage Kaplan Meier (95% Cl)

Total primary  Total

Bone cement THAs (n) RAs (n) 1yr 3yr Syr Tyr 10yr 14yr
Separately packed 95,252 3,388 1.5(1.4-1.5)  2.4(2.3-2.5) 3.0(29-3.1)  3.5(3.4-3.6) 4.4 (4.2-4.5) 5.6 (5.3-5.9)
Palacos R+G 73479 2516 15(1.4-1.6) 25 (2.4-26) 3.1(2.9-32) 35 (3.4-36) 42 (4.1-4.4) 5.3 (5.0-5.6)
Refobacin Bone Cement R 6,387 194 1.0 (0.8-1.3) 1.9(1.5-2.2) 2.3 (1.9-26) 28 (2.4-33) 3.7 (3.1-42) 4.0 (3.4-4.6)
Palacos MV+G 3916 106 09 (06-1.2) 15(1.1-1.9) 22 (1.7-2.7) 32 (2.6-38) 36 (2.9-4.4) na.
Simplex ABC EC 2685 158 2.2 (1.7-28) 35(28-432) 4.4 (36-52) 5.1 (4.2-6.0) 66 (55-78) 10.4(7.9-13.0)
Simplex ABC Tobra 2341 155 2.0 (1.4-2.5) 3.2 (2.5-4.0) 40 (3.2-48) 4.7 (3.8-556) 66 (55-76) 8.6(7.1-10.2)
Simplex P 1,323 30 08 (0.3-12) 1.8(1.1-2.5) 1.9 (1.1-2.6) 2.1(1.3-28) 28 (1.7-38) 28(1.7-3.8)
Simplex HY 574% 13 0.7 (0.0-1.4) 09 (0.1-1.7) 2.1(0.9-33) 26 (1.2-4.0) na. na.
Refobacin Plus Bone Cement 561% 26 1.8 (0.7-2.9) 2.9 (1.5-43) 3.7 (2.1-53) 4.1 (2.4-58) 48 (2.9-67) 5.7 (3.4-8.0)
Palamed G 493 15 0.4 (0.0-1.0) 0.8 (0.0-1.6) 1.3(0.3-23) 2.0(0.7-3.2) 3.0 (1.4-4.6) 4.0 (1.8-6.1)
Biomet Plus Bone Cement 453 26 0.4 (0.0-1.1) 1.4 (0.3-2.4) 25(1.1-4.0) 33 (1.6-5.0) 4.4 (2.4-63) 7.1(4.4-9.7)
Subiton G 434 8 12(0.2-22) 22(08-37) n.a. n.a. n.a. n.a.
CMW 1 Gentamicin Bone Cement 327 14 1.8 (0.4-3.3) 2.8 (1.0-46) 3.1(1.2-5.0) 3.1(1.2-5.0) 40 (18-62) 4.9 (2.4-7.5)
Palacos R 312+ 17 1.6 (0.2-3.0) 2.7 [0.8-45) 42 (18-65) 5.0(2.4-76) 6.8 (3.5-10.0) na.
Palamed 277 26 1.1(0.0-2.3) 25 (0.7-4.4) 3.7 (1.4-59) 3.7 (1.4-59) 6.1(3.2-90) 10.6 (6.7-14.5)
Pre-packed in a vacuum mixing

system 38541 1,101  2.0(18-2.1)  2.7(2.6-2.9)  3.3(3.1-3.5)  3.8(3.5-4.0) 4.5(4.1-4.8)  4.8(4.3-54)
Refobacin Bone Cement R 18,013 558 2.1(18-23) 28 (26-3.1) 3.4 (3.1-37) 39 (3.6-43) 48 (4.2-5.4) na.
Palacos R+G 15065 390 2.0(1.8-23) 28(2.5-31) 3.4 (3.0-38) 3.713.2-42) n.a. na.
Refobacin Plus Bone Cement 4701 128 13(09-186) 22(1.7-28) 26 (2.1-3.1) 3.1(25-36) 35(28-42) n.a.
Cemex Genta 432 10 12(0.2-2.2) 19 (0.6-3.2) 22 (0.8-35) 22 (0.8-3.5) 3.3 (0.7-6.0) n.a.

* Denotes types of bone cement with no reported use in primary THAs in 2022.

Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; RA: revision arthroplasty; Cl: confidence interval; IQR: interquartile range.

o LROI 2023

Only types of bone cement with over 250 procedures have been listed.

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative
revision percentages.
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Rerevision
Overall second revision

FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision in the
Netherlands in 2007-2022 (n=13,847)
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TABLE Cumulative second revision percentages
MNumber at risk [n) Competing Risk (5% C1) Kapian Meier? (25% CI)
1-year second revision (3] 11231 B4 [8.0-83] B2 {7.E-BT
Feyeir second revision (%) 8,283 123 {117-128} 124 (119-130)
S-year secand revision {36 5658 14.1 (135-14.7) 146 (140-15.3]
Toyear second revision (1) 3,588 157 (15.0-16.4| 164 (157-17.1)
10-year second revision (%) L5514 17.2i16.4-18.0 L84 (17.5-122)
L The comulative revision percentage wsing the Kaplan Meler methed is showen in the figure
One-stage revision: A single revision procedwre to change (insertion, replacement andior removal} one or mere compenents of the prosthesis
Please noter Dotted lines represent the upper and koweer Limits of the 5% confidence interval
CE: confidenos interval.
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By procedure year of first major revision

FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by
procedure year of first major revision in the Netherlands in 2012-2022 (n=7,579)
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TABLE Cumulative second revision percentages

Cumulative second revision percentages = Kaplan Meer [95% CI)

Procedune year first

majar revisien Mumber |n) Lyr 3yr Byr Tyr
2011-2012 1.097 4.30 [3.10-5.501 .61 15.94-10.28) 10.72 (B.93-12.65) 1217 (10.19-14.15]
2013-2014 1,309 508 [3.98-2.28) 901 (8.27-11.85) 12.15{10.35-13.95} 1366 {11.75-15.57)
2015-2015 1537 G600 [4.86-7.28) 27318.23-11.23) 1145 (283-13.07) 12.32(1153-15.11)
2017-2018 1812 541 [4.36-G.A8) 9,44 [3.07-1081) 11,35 (3.83-12.87) na.
2018-2020 1824 G.21 [5.09-7.33) 19.12 1869-11.55) na n.a

Please note; ma. if <50 cases were at risk
Major revisson: revision of at least the acetabulum or fermur component

One-stage revision: A single revision procecure to change (insertion, replacement andior removal] one or more components of the prosthesis
Tl confidence interval
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By type of first revision

FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by type of

first revision in the Netherlands in 2007-2022 (n=13,847)
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—— Majar first revision

——Minor first revision

TAEBELE Cumulative second revision percentages

Cumulative second revision percentages - Kaplan Meicr (95% CI)
Number {n} Iyr 3yr Byr Tyr

Major first revision 10,350 5.8 (6.3-6.3) 9.9 (2.3-10.5) 11L84112-126) 137 (12.9-14.5)
Pinor first revision 3,322 148 [137-16.1] 19.6 (LtB.2-21.0) 22.1{20.5-23.6) 24.1(22.4-268)

One-stage revision: A single revigion procedure to change {insertion. replacement andfor removal] one or mere compoenents of the prosthesis.
Major revision: revision of at least the acetabulum or fermur component.

Minor revision: only inlay and'or fermoral head exchange {including DAIR procedures)

Flease note: Dotted lines represent the upper and fower limits of the 95% confidence interval

Tk confidence interval

76 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl




Dutch Arthroplasty Register (LROI) © 2023
By time to first revision
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by time to
first revision in the Netherlands in 2007-2022 (n=13,847)
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TABLE Cumulative second revision percentages
Cumulative second revision percentages - Kaplan Meier (95%: CIj
Mumber [n) 1yr yr Byr Tyr
First revision within 1 year 6,546 112 {10.4-12.00 16.5 {14.6-16.4 172 [16.2-18.1) 18,5 {17.4-19.5]
First revision within 1-3 years 2865 53 (4563 104 (2.2-11.6) 137 (12.3-15.0) 16.2 (14.6-17.7]
First rovision within 3-5 years 1584 5.5 (4.5-6.8) 8.2 [7.7-10.7) 12.1 [10.3-13.5) 13.7 |11.7-15.7]
Cine-stage ravision: A single revision procedure to change (insertion. replacemant andior removal] one oF more compenents of the prosthasis
Flease note: Dotted lines represent the upper and lower limits of the 95% conbidence interval
Cl: confidence interval
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By fixation of primary THA
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by fixation
of the primary procedure in the Netherlands in 2007-2022 (n=13,546)
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TABLE Cumulative second revision percentages

Cumwlative second revision percentages - Kaplan Meier {95% C1)

Fixeation of primary THA Number (n) Iyr Byr Byr Tyr

Uncemented 8,253 7.847.3-84) 12,1 [11.4-12.8) 14.4 (13.6-15.2 16.2 {15.2-17.1)
Cemented 3080 9.5 (3.4-10.5| 135 (12.2-14.8) 15,5 (14.1-16.9 168{152-18.4)
Reversed hybrid 815 7.845.7-8.4) 133 |10.B-15.8) 160 (13.2-18.8| 183 (15.1-21.6)
Hybeid (="} 8.0 |6.B-11.3} 125{9.9-15.1}) 138 {11LD-167) 17.3({13.6-21.0)

Tne-stage revision: A single revision procecure to change {insertion, replacement andfor remaoval] one or more components of the prosthesis
Flease note: Dotted lines represent the upper and fower limits of the 95% confidence mtarval
THA: totad hip arthroplasty: CF confiderce interval

Reasons for seconds revision by type of first revision
TABLE Reasons for second revision within seven years in patients who underwent a second revision after a
one-stage first revision of a total hip arthroplasty by type of first revision in the Netherlands in 2007-2022

Major first revision® (n=1,116) Minor first revision® (n=G76} Ay type of first revision® (n=1,858)

Feagens for secend revisien Proportion® (%) Proportion’ (%) Propertien? (%)
Infecton ane 59.6 418
Diglocation 8.7 26,5 26.1
Loogening of acetabolum companent 148 5.0 140
Lonsening of femur compaonent 177 4.9 123
Fen-prosthetic fracture 10.2 2.7 73

Inlay wear 3z 18 30
Symptomatic Mol bearing 15 LR} 1.1
Pen-articular ossification 10 03 0.7

Other 126 74 1.0

t Rewvision of at least the acetabulum or femur component

* Only infay andior fermaoral head exchange {including DAIR procedures)

¥ Amwy type of revizon incledes minar and major revisions as well as revision procedures that could not be classibed as minor or major revision
4 One patient may have more than one reason for rovision or re-surgery. As such, the total proportion is over 100%,

One-stage revision: A single revision procedure to change (insertion, replacement andor remeval] ene o more compenents of the prosthesis
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Survival resurfacing hip arthroplasty

FIGURE Cumulative revision percentages of resurfacing hip arthroplasties by prosthesis component in the
Netherlands in 2007-2022 (n=2,884)
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TAELE Cumulative revision percentages of resurfacing hip arthroplasties by prosthesis component in
the Netherlands in 2007-2021 (n=2,893)

Cumulative revisicn percentage (95% Cl}

Total Median

primary  (I1QR) age Total
Type of prosthesis RHAs [n) (yr)  RAs(n) 1yr 3yr Syr Ty 1oyr 13yr
All resurfacing hip
kel 2893 54(49-59) 373 1.6(1L221) 44(3.65.1) 7.6(666.6  103(9.1-11.4) 118(10.7-13.0) 13.0(11.5-14.3)
EHR 854 54 (48-58) 82 0.5 {0.0-0.9) 2.8(17-3.5) 5.4 [3.9-6.9) 7.7{5.9-9.5) 9.0(7.0-10.9] 10.2 (8.1-12.4)
Adept 474 54 (48-59) 53 23{1.0:1.7) 47(2B65) 5.8 (4.55.1) 5.8(7.1-125)  107(7.9-13.5) 122(9.2-152)
Curom 344 54(50-58) 56 1.7{04-3.1) 6.7 0(4.1-9.4) 11,1 (781450 141010.4-17.8) 153 (11.5-19.1) 165 (12.5-20.5)
Conserve Plus 338 55(50-60) 31 0.8 {0.0-1.9) 30(1.2-4.8) 60 [34-85) 7.8 {4.9-10.7) 8.106.0-12.2) 9.5(6.3-12.6)
ASR 272 53 (47-56) 81 4.0{1.7-6.4) 9.7 (5.8-12.6) 18.4 (13.8-23) 23.3(18.2-283) 27.4(221-327) 28.2(228-335)
Cormet 215 57(50-61) 21 0,0 {0.0-0.0) 0.9(0.0-2.3) 3.4 [0.9-5.8) 5.3{2.3-84) 7.3 (3.7-10.8) 10:0(5.8-14.2)
Recap Magrem Shells 172 S5{48-5%) 2 2.9{h4-5.4) 47(15-7.8) S58(23-%3) 22141123) 11.2 16.5-15.9) 12.7 (7.6-17.9
Mitch 101 57{51-61) 1D 5.0(0.7-8.3) 5.9{1.3-10.5) 59(3.4.145) 5.9{4.1-15.8} 9.5{4.1-15.8) n.a.

Please note’ REA . recurfaong hip anhroplasty, A& revision erthropiasty, n e if <50 cases were gt nsk; Gl confdence intervel. IQR interquartile range
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PROMs
Response

FIGURE Pre-operative, 3 months and 12 months postoperative response percentage of patients who underwent a
THA for osteoarthritis per pre-operative PROMs registering hospital (n=91) in the Netherlands in 2014-2021
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TABLE PROMSs response percentages
Year 014 2015 2016 2017 2018 Z013 Z0Z0 2021 2022
THA for asteoarthritis (n) 23465 24,090 24593 25423 26,734 27722 22353 26,304 30,488
THA PROMs response %)
Pre-operative 19.3 404 518 58 624 653 6132 625 66.7
Pre-operative and 12 maonths postoperative 117 245 331 392 a1l 418 411 433 n.a.
Pre-operative, 3 and 12 months postoperative 8.1 LE8 267 323 342 338 3332 I5F na.

! The L2 months pestoperative PROMs response percentage is not fyet) available for 2022
THA: total hip arthreplasty; PROM: patient reported outcome measure.

LAOH 2023

Response pre-PROM per hospital

FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary THA for
osteoarthritis per hospital (n=88) in the Netherlands in 2022
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Please note: THA: total hip arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure.

The mean pre-operative response rate is 59.7% in the Netherlands in 2022.
56 out of 88 (63.6%) hospitals scored above the national mean.

80 Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl




Dutch Arthroplasty Register (LROI) © 2023
Response PROM trajectory per hospital
FIGURE Scatterplot of PROM trajectory (pre-operative and 12 months postoperative) response percentage of
patients who underwent a primary THA for osteoarthritis per hospital (n=100) in the Netherlands in 2014-2021
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Please note: THA: total hip arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure.

The mean PROM trajectory response rate was 30.0% in the Netherlands between 2014-2021. 43 out of 100
(43.0%) hospitals scored above the national mean.
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Mean scores

NRS (rest)
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (rest) scores of patients who underwent
a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TABLE Mean NRS (rest) scores

NRS (rest) score Pre-operative 3 months 12 months ative

Age category n Mean {95% CI) n Mean (95% CI) n Mean (95% CI)
<60 years 8389 554 (5.4B8-559] 8411 1.16(1.13-1.20§ 8,354 0.90(0.86-0.93)
60-74 years 31946 517 |5.14-519) 32,023 115(1.13-1.17) 31,797 0.85(0.83-0.86)
=75 years 15,556 5.01 (4.97-5.0¢) 15,520 1.23 (1.20-1.26) 15388 0.92{0.89-0.95)
Total 55897 5.18 |5.16-5.20} 55,960 117 (1.16-1.19] 55545 0.88 (0.86-0.89)

THA: total hip arthroplasty

The NRS (rest) score measures pain during rest, The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0 representing the
most possible pain.
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NRS (activity)
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (activity) scores of patients who
underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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Pre-operative 3 maonths postoperative 12 months postoperative

TAELE Mean NRS (activity) scores

NRS {activity) score Pre-pperative 3 manihs pastoperative 12 menths postoperative
Age categary |1 Mean [@5% CI} n Mean [95% Cl} n Mean {95% Cl)
<60 years 8381 740 [736-T.44¢ 414 225 [2:21- %30} 8360 LE111.56-1.65)
BO-74 years 31880 717 [7.14-7.19} 32086 207 |2.04-2:09| 31B15 L41(138-1.43)
275 yoars 15863 7.21(718.7.24} 15 G185 2.008 [205.213) 15397 L45 [1.41.1.48)
Total B5910 T.21 (7 30723} 6,001 210 |208-2.13} 55 678 145 (1.43.147]

THA: total hip arthroplasty

The NRS (activity) score measures pain during activity. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0

representing the most possible pain.
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EQ5D index score
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D index scores of patients who
underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TAELE Mean EQ-5D index scores

E-50 Index score Pre-operative 3 months postoperative 12 months postoperative

Age category n Mean {235% C1) [ Mean (95% Clh n Mean (95% CI)
<k years 8380 051 [050-051) 8328 078 [0.78-0.78] 5268 083 (0.83-0.84)
E0-74 years 31822 055 [0.54-055| 31661 .80 (0.80-0.80 31385 084 (0.84-0.84)
=75 years 15,445 051 [0.51-052| 152089 078 (0.78-0.78] 15068 51 (0.80-0.81)
Tatal 55,763 053 [0.53-053] 65,204 0,79 (0.79-0.79| 54727 083 (0.83-0.83)

THA; total hip arthroplasty

The EQ-5D index score measures guality of life. The score has a range of -0.329 to 1.0, with 1.0 representing the best possible quality of life.
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EQ5D thermometer
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D thermometer scores of patients who
underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TAELE Mean EQ-5D thermometer scores

EQ-5D thermomeater scome Pre-operate 3 months postoperative 12 monthe postoperative
Age category n Mean [B5% CI} n Mean [@5% CI} n Mean (35% CI)

<l ypars B.413 616 (63.1-64.0) B.381 759 [76.6-77.3) B340 TEE (PB4-76.2)
BO-74 years ilgay GRS (B6.5-67.0) 31.04E REITA-TIE) 3170 JH3 [FH1-7R.5)
275 yoars 15,453 EE0 (65, 7.65,3) 16 364 FE0[74.7-75.3) 18233 744 (74.1.74.7)
Taral 55 BGY BEL (B6.9-66,7) 56,687 FEE [F6.T-77.0) 65270 FTAFTLTIE

THA: total hip arthroplasty

The EQ-5D thermometer score measures the health situation. The score has a range of (0.0 ta 100.0, with 0.0 representing the worst possible

health situation and 100.0 the best possible health situation.
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HOOS-PS score
FIGURE Mean pre-operative, 3 months and 12 months postoperative HOOS-PS scores of patients who underwent
a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TABLE Mean HOOS-PS scores

HOD5-P5 seare Pra-operativa 1 months postoparative 12 months postoperative

Age categery L] Mean [95% CI) ] Mean (5% C1) n Mean [95% CIj
<50 paars B,18E 4001([488.905) B,005 17.7 [17.4-18.0) 8,093 12.0{11.712.3)
B0-74 ymars 30,759 AT.2[47 0.47.4) 30,034 166 [16.4-16.7} 30,133 12.0{11.8-12.1)
T3 yaan 14,283 4E.7 [48.4.43.0) 13,408 1B.7 [18.5.19.0¢ 13454 15.1(14.5.15 4}
Total 53,233 47.9{47.8-18.1) 51,458 17.3 [17.2-17.4) 51,6B6 12B{12.7-12.9)

THA: total hip arthroptasty

The HOOS-PS score measures the physical functioning of patients with osteoarthritis to the hip. The score has a range of 0.0 to 100.0, with

0.0 representing no effort and 100.0 the most possible effort.
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Oxford Hip score
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FIGURE Mean pre-operative, 3 months and 12 months postoperative Oxford Hip scores of patients who
underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TABLE Mean Oxford Hip scores

Oxford Hip score Pre-operative

4 manths pestoperative

12 months pestoperative®

Age category n Maan [85% CI) n Mean (95% CI) n Mean (95% CI)
<60 years 7,873 22.8(226-23.00 802 39.5{393-39.7| 2,753 428 (42.6-43.0)
B0-74 yars 30128 23.2(232-24.00 29,803 A0.D{40.0-40. 1) 28639 428 (42.7-429)
=75 years 14.526 225 (224-22.7) 14,183 39.1 385-39.7) 14,062 413 [41.1-41.4)
Total 52,533 23.4(233-23.9) 51,893 39.7 {39.5-39.8) 51,450 42.4 [42.3-42.5)

THA: batal hip arthraplasty

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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Anchor question: Daily functioning
FIGURE Mean 3 months and 12 months postoperative Anchor scores: change in daily functioning of patients who

underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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TABLE Mean anchor question: Daily functioning
Ancher guestion score 3 menths postapcrative 12 months pestoperative’
Age category n Mean (95% CI) n Mean (85% C1)
<60 yours 8,138 5.00 (5.87-5.92) 8177 616 (6.14-6.19)
B0-74 years 31,110 583 (582-584 31042 604 (6.03-6.06)
=76 yoars 15076 563 (6.61-5.65 14.9560 572 {5.70-5.74|
Total 54,340 578 (5.77-5.80 54175 597 (5.96-5.88)

TH#&: total hip arthroplasty

The anchor question measures change in daily functioning after joint replacement. The score has a range of 1.0 to 7.0, with 1.0 representing
very deteriorated and 7.0 representing very improved.
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Knee arthroplasty

Numbers

Registered procedures
TAELE Number of registered knee arthroplasties per year of surgery (2007-2022) in the LROI in April
2023

Type of knee arthroplasty

Year of Total Unicondylar Fatellofemoral U'nknuwnlf Revision Total {r)
surgery arthroplasty (n) arthroplasty {n) arthroplasty {n) missing (n} arthroplasty (n)

2007 7.035 Jan 47 B78 535 5335

2008 11,747 1221 92 405 208 14,373
2009 16,792 1547 138 176 1,300 19,553
2010 18,507 1716 143 a1 1624 22231
2011 19,521 1585 116 207 1,794 23,224
2012 21,727 1574 171 255 2,117 25,848
012 22,302 1,805 135 207 2,309 26.758
2014 24,242 2364 116 118 2,056 29.396
2015 24,246 2693 156 48 2686 29,829

20L& 24,884 2847 144 100 2936 31,001

2017 25,558 3562 168 43 2997 32,425
018 25,835 4073 183 25 2,930 33.050
012 25,886 4883 175 43 3101 34.003

2020 18,618 4,725 158 42 2496 27.018
2071 21514 5666 108 15 2601 29,904

022 26,70 GET2 116 i 2,985 36,807

Tatal EELNBL] 48,273 2,167 2812 35925 425243

LRO| 202

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 knee arthroplasties and knee revision arthroplasties registered in the LROI in
the Netherlands in 2013-2022

Mumber of knee arthroplasties (n)

Year
Type of procedure
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Out of 33,822 primary knee arthroplasties that were performed in 2022,

o
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2016 2017 2018 2018 2020 2021 2022
28075 29,428 30,120 30,992 24,520 27,203 23822
2926 2387 2930 3,101 2.496 2,601 2985
21,001 32425 33,080 34,083 27,016 25 504 36,807

3% (n=1022) was performed bilaterally.

= Primary knee
= Knee revision

Total

282692
27,587

310,279
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Type of procedure per hospital
FIGURE Number of primary knee arthroplasties and knee revision arthroplasties per hospital in the
Netherlands in 2022 (n=36,781)
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TEA: total knee arthroplasty; LKA: unicondylar knee arthroplasty; PEA: patellofernoral knee arthroplasty.

Type of hospital - primary
FIGURE Trend (proportion [%] per year) in type of hospital performing primary total knee arthroplasties in
the Netherlands in 2013-2022

100
3
w B0
2
=
Z 6ol
£ — General hospital
A = Private hospital
S 4o University Medical Center
5
e
g
&©
o 25 I . ) o R RO02023
Year 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total
Type of hospital |3)
General hespital 88.01 BR.03 87.08 BEEY 86.05 8507 B4.08 2015 7651 7769 B4.02
Private hosgpital 8,90 919 1024 1071 11.67 13.05 1396 1641 2243 2112 13.87

University Medical Certer3.09 278 268 262 228 188 186 1.44 1.06 119 211

Taital {n): 22,302 24242 24346 24,884 25555 25835 25886 19615 21,514 26,708 240,787

Please note: The number of general hespitals that performed primary total knee arthroplastics decreased from 72 to 64 between 2013-202Z; the number of private hospitals increased from 11 1o 17 and the number of
University Medical Centers remained 7 between 2013-20232,
TEA: totsl knee arthroplasty,
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Type of hospital - revision
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FIGURE Trend (proportion [%] per year) in type of hospital performing knee revision arthroplasties in the

Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total
Type of hospital {36]

General hespital 8458 £4.74 84,51 8219 8215 81,54 B236 2293 7766 a0.13 8222
Private hosgpital 780 669 581 738 7.14 881 251 8.49 12.46 10.85 8.41
University Medical Center? 62 857 968 1042 1071 9.66 9.13 8.57 g.e8 3.01 9.38
Total {n): 2,309 2556 2,686 2926 2997 2930 3101 2496 2,601 2985 27,587

Flease note: The numier of general hospitals that performed knee revision arthroplasties decreased from 72 to 63 between 2013-2022: the number of private hospitals increased from 7 to 13 and the number of University

Medical Centars remained 7 between 2013- 2032,
AA: revision arthroplasty.

Type of procedure by type of hospital

FIGURE Primary knee arthroplasties and knee revision arthroplasties (proportion [%] per category) by

type of hospital in the Netherlands in 2022
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Propartion of knee arthroplasties (%)
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Type of hospital General hospital University Medical Center Private hospital

Type of procedure (%)

Primary kneg 91.47 56,75 95,02
Knee revision 8.53 43.25 328
Tatal {n): 28,063 622 8132

Please note; in 2022, 64 general hospitals, 7 UMCs and 17 private haspitals performed knee arthroplasties,
Ganeral: genaral hospital UMC: upiversity medical centre: Private: private hospital

91
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Type of primary knee prosthesis by type of hospital

FIGURE Type of hospital (proportion [%] per catergory) by type of primary knee arthroplasty in the
Netherlands in 2022
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Type of primary K Primary TEA Primary UKA Primary PEA Total

Type of hospital {36]

Gereral hospital 7769 69.03 69.83 75.88
University Medical Center 119 2.43 172 1.04
Private hospital 21.12 3064 28.45 23.08
Taital {n): 26,708 6972 lia 33,796

Plzase note; KA knee arthreplasty: TEA: total knee artheoplasty: UKA unicondylar knee arthroplasty: PRA: patellzfermoral kree arthroplasty.
General: genarad hospital; LIMC: uriversity medical contre; Private: private hospital,

Type of primary knee prosthesis by age category
FIGURE Type of primary knee arthroplasty (proportion [%] per category) of patients who underwent a
primary knee arthroplasty by age category in the Netherlands in 2022
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E = Primary TKA
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Age category <50 B0-52 60-69 70-79 =80 Tatal
Type of primary knee arthroplasty (%)
Primary TKA 5775 GEB6 7620 B8392 o014 79.03
Primary UK 3547 3219 2360 1502 3.80 20.63
Primary PEA 678 0.94 0.20 D.06 0.06 0.34
Total {n): 516 5.091 11,330 13,248 3611 33,796

a4 knes arthroplasty: TEA: total knee arthroplasty; UEAS: unicondylar knee arthroplasty: PEA: patellofemaoral knes arthroplasty.

92 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Patient characteristics

By type of knee prosthesis
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TABLE Patient characteristics of all patients with a registered primary knee arthroplasty by type of knee

arthroplasty in the Netherlands in 2022

TEA, A, FFA Tetal*
M%) 26,708 (79) 6,972 (21} 115 {0) 33.822
Mean age |years) (SO} 696 (8.7} &5.6 8.7} 550 (2.8) AT EY)
Age (years) (¥}
<B0 1 3 30 2
50-52 13 24 41 15
G0-69 32 3 20 EE]
70-79 42 30 7 39
=80 12 5 ¥ 11
Gender (%)
Men 38 4 i) Ll
VWi 4l 54 Td =]
ASA score [¥h)
1 1o 16 32 11
1l 6l L) 58 E6
-1y 26 17 10 24
Type of hospital (%)
General 78 &9 7O 7B
Uit 1 a ¥ 1
Frivate 71 a1 28 23
Diagresis (%)
Ostegarthritis 97 o9 o8 97
Poct-waumatic 1 a 2 1
Rreumatoid arthritis 1 Q Q 1
Csteonecosic o 1 a 1
Other (i o] 4] 0
Charnley-score %)
A One knee joint affected 30 44 a7 38
B1 Both knee joints affected 3 35 47 L5
B2 Contralateral knee joint with a
total knes presthesis 24 19 17 23
C Multple joints affected o chianic
dizcase that affects quality of [fe 4 Z 4 El
Mean Body Mass Index (kafm?)
150 29.4 {4.9) 29.0 4.4} 28.214.5¢ 293 14.8)
Body Mass Index (ka/im?) (%]
Undarweight {<185) o a a o
Normal weight [=18.5-25) 13 19 26 19
Dverweight (=25-30| 41 45 A4 4z
Obesity |>30-40) 7 34 30 EL)
torbid obesity (=300 3 z 1 3
Smoking (%)
Ko a3 a1 80 53
Yas 7 a 10 7

! Contains 26 {0.1%] pnmary knee arthraplasties of which the type of prosthesis wes not registered.

TKA: total knec arthroplasty; WKA: unicondylor knee arthropalsty: PRA patellofermorol knee arthroplasty; General: general hospital; UME: universty medical contre; Private: private hospital: S0: standard deviabion
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By diagnosis
TAELE Patient characteristics of all patients with a registered primary knee arthroplasty by type of
diagnosis in the Netherlands in 2022

Rbeumatold
Ostaoarthritis  Post-traumatic arthiritis Ostennecrosis Total*
N (%) 32,712 187) 396 1) 275 (1) 165 (0] 33.822
Mean age [years) (50} BE.B (B.E] 64.1(10.3) B5.6110.1) BT (107 BB.T(B.9)
Age [yvears) (Fh
<80 1 B =3 4 I
50-58 15 3t Fit] 18 15
B0-52 34 31 37 rr a3
F0-739 39 24 32 42 39
=50 11 8 5 16 11
Gender (%}
Ken 40 1] 7 ] Ao
Women &0 50 73 655 6
ASA score (%)
| 12 15 2 9 11
] L] i BE 7] 65
li-1v 4 14 30 31 24
Type of hospital (3}
General 76 T Bl =0 B
urc 1 4 7 il 1
Private I3 12 12 20 23
Charnley-score (¥}
A One knee joint affected £ 70 a4 T4 k]
B1 Both knee joints affectad 36 12 36 12 3E
B2 Contratateral knes joink with
& total kese prosthesis I3 F 71 g 23
T Multiple joints affected or
chronic disedse Ua sfecs
quality of Life 3 a 19 [ 3
Mean Body Mass Index (kgim?|
(=0) 20.4 (4.8] 28.4 |48) 28.0 (4.6} 284 (4.5 10,3 (4.8
Body Mass Index (ka/m?) (%]
Underweicht |2195] o 1 % o [
Normal weight |- 18.5-25) 19 296 Il 24 19
Dveraweight (>25-30| 42 a0 38 a7 a2
Dhzesity |=30-40) 36 aL 28 26 36
Maorbid cbesity [=40) 3 2 1 3 i
Smoking (%)
Mo 23 B3 B2y 21 o3
fas 7 12 L1 g 7

Please note: in 2022, 144 (0.4%) patients had a primary knee athroplasty aftera diagnosis that is not sted in the tabls. OF 130/00.4%) primany knee arthroplasties the dagnoss was aot registered.
Gererak general hospital: UMC: university medical contre; Private: private hospital: S0 standard deviation,

Total knee arthroplasty
Surgical techniques
Surgical approach

FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary total knee
arthroplasty in the Netherlands in 2013-2022

100 o= . s
80+
80+ = Medial parapatellar
= Vastus (midfsub)
. Lateral parapatellar
0y = Other
20
= = = = 223 I = = == = =2 20z 3

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total .

Proportion of primmary THAS (%)

Surgical approach (%)
Medial parapatellar 9505 54.68 95.62 9554 895.85 9631 97.31 595.84 57.25 a7.44 96.30

Yastus (midisub) 371 417 338 352 217 2.76 216 195 210 2.01 279
Lateral parapatellar 1.05 0.96 036 0.86 0.86 0.84 0.46 051 Q.59 042 075
Other 01a 0.20 0.05 0.08 0az 010 D.oG 071 006 012 015
Total in); 21,997 24,099 24,159 24864 25550 25829 25835 19,550 21441 26,653 239986

TRA: total knee arthroplasty,
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Fixation
FIGURE Trend (proportion [%] per year) in type of fixation in primary total knee arthroplasties in the
Netherlands in 2013-2022

100 . | " .
F |
5 B0
=
T 60/
E = Cemented
i = Cementless
T 40 Hyhbrid
=
2
3
3 20
o
04— l A — Sl i S - e 30120
Yoar 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Taotal
Fixation (%)
Cemented 01.47 9268 92.98 93.27 9333 93.53 9279 93.28 92.47 9223 92.81
Cementless 445 3.37 358 364 393 3.71 448 3.62 481 512 4.08
Hybrid 4.07 3.05 343 3.10 274 276 273 3.10 272 2.65 3.11
Total {n): 22,051 24,057 24,089 24,779 25458 25,719 25,705 19,547 21413 26,590 239408

TEA: total knea arthroplasty.

Prosthesis characteristics
ODEP rating

FIGURE Trend (proportion [%] per year) in ODEP rating in primary total knee arthroplasties in the
Netherlands in 2015-2021

100 | 2 ; "

z - N
w B0 1 I
,§ | — 15A+154%
T & . —13A+ 1380
o 1 E 8 | 1. [ 104+108
E | =10B
i - TA+TAS
T an. A
2 — BALGA
£ — ODEP <54
% 5l Other
i

Year 2015 2016 2017 2018 2019 2020 2021 2022 Total

DDEP rating (%)

154+154% IBTO 3554 35.40 3327 32.34 27.47 2352 23.10 3131

138+134° 2152 2262 2299 FLT 2456 2751 2438 2452 24.13

104+104% 2791 2853 2625 2667 26,45 2662 2432 2092 2561

108 a0n 001 0oz onn 0.00 0.00 000 0.00 0.01

Ta+TA 435 555 5.69 7.11 9,40 1251 21.08 2450 11.35

EA+EAT 032 041 193 133 179 223 342 276 174

DDEP <54 064 0.73 038 028 0.28 038 072 082 0.53

Other 6.56 6.10 634 679 668 328 265 338 5.33

Total {n): 23,333 23,391 23.701 24,550 24536 17.710 20,855 25830 183,906

Please note: Maore information on ODEF rating can be found on wwwi.odep.org.uk.
Cither: AL TEAs of which no DDEP rating is available.
TKA: total knee arthroplasty,
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Type of femur component

FIGURE Trend (proportion [%] per year) in type of femur component in primary total knee arthroplasties in
the Netherlands in 2013-2022

100 —
80
& — Posterior Stabilized
| — Minimally Stabilized (CR)
Bicruciate sacrificing
| = Medial Pivot
401 — Hinged
= Fully Stabilized
204

Vi 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  Total

Propartion af primary TEAs (%)

Type of femur component (%)

Posterior Stabitized 45,78 4887 5216 565 BH.74 61.18 61.68 6252 6491 G4.21 57.65
Minimally Stabilized {CRB1.65 49.20 4590 4097 3820 3560 3532 3465 3218 3230 3960
Bicruciate sacrificing 187 104 0E8 106 aay 133 azr 050 0s1 1.08 101

Medial Pivot 032 042 0.59 Q.82 1.54 1.24 144 164 187 176 114
Hinged 028 027 022 0z4 0.256 0.31 035 040 04z 033 031
Fully Stabilized 0.20 019 i3 026 0.30 0.34 044 0.30 031 031 0.29
Total {n): 22,133 24,051 23870 23,758 23980 249394 24866 18180 21137 26,293 233262

TEA: total knee arthroplasty,

Implantation of patella

FIGURE Trend (proportion [%] per year) in implantation of patella in primary total knee arthroplasties in
the Netherlands in 2013-2022

100

®

w B0

3

=

= -

E &0

= i

= = :205

T a0

&

+

o

3 20

o

o+ . . E 0 [ L LB B

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Implantation of patella (%)
Mo 79.91 7904 7801 78.51 7947 78.85 7921 79.75 7949 85,06 79.73
Yes 20.09 2096 21.89 21.49 20.58 2145 20,79 20.25 2051 14.94 20.27
Taotal {n): 22,229 24,155 24,082 24,711 25,334 25,661 25,652 19,340 21,358 26,521 239,043

TEA: totsl knee arthroplasty,
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Materials
Femur component

FIGURE Trend (proportion [%] per year) in femur material in primary total knee arthroplasties in the
Netherlands in 2013-2022
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2
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  Tetal

Femur material (%)

Cobalt Chrome 8554 9618 9541 85.06 3514 SE36E 2469 89594 85,56 95.76 95.55
Cobalt Chrome/Titanium 1.45 144 222 260 2.72 296 337 270 291 275 2.51
DOridized Zirconium 124 231 222 218 198 1.50 181 L.26 1.42 1.42 182
Titanium no7 006 016 016 015 018 024 0.10 011 .08 0.13
Total {n): 22,133 24,051 23.870 23,758 23980 24994 24866 18173 21,118 26247 233,190

TKA: total knee arthroplasty.

Tibia component

FIGURE Trend (proportion [%] per year) in tibia material in primary total knee arthroplasties in the
Netherlands in 2013-2022
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2 i = Titanium
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3 4 Cobalt ChromefTitanium
= 0 = Tantalum
2
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20
2
o
ol : i ; . = = == . LR 2023
Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Tetal
Tibia material (%)
Titanium 52.07 5515 54.49 54.08 5303 52.67 5083 4852 51.15 54.48 5278
Caobalt Chrome 4620 4370 4447 4559 4697 4732 4915 5148 48384 4552 4679
Cobalt Chrome/Titanium 171 114 103 0.34 0.00 Q.00 0.00 0.00 0.00 0.00 0.42
Tadtaluim 0oz .01 0,00 0.00 0.0 .02 0.02 0.0l 0.00 .00 001
Total {n): 22,114 24,048 23901 24,127 24,154 25012 25050 13,185 21,135 26159 233.BE3

Please note: A skandard PE tibia component weas implanted in 2 (<0.01%) primary TEAs in 2013-2016,
TEA: total knee arthroplasty; PEpolyethylens
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Insert

FIGURE Trend (proportion [%] per year) in insert material in primary total knee arthroplasties in the
Netherlands in 2013-2022

100+ : . : 3
g_ |
5\ 80
'_ |
T 60/
E = Standard PE
I = Cross-linked PE
T 40 Cross-linked PE+AQ
kS
E
g 20
o
04— l S SV E e iy L A - il LI ji 2023
Yoar 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Insert matesial {3)
Srandard PE 20,79 38.65 87.07 B5.23 B83.55 81,24 7704 FE.00 7255 7137 8137
Cross-linked PE 9,20 11.28 12.08 12.70 13.85 1599 18.36 1987 20.23 18.42 15.25
Crosg-linked PE+AQ 0.01 0.07 085 207 2,50 278 360 413 7.22 10.21 338
Total {n): 21,592 23,610 23552 24018 24476 25210 24928 18099 21,150 26,135 232770

TEA: total knee arthroplasty; PE: polyethylene: AQ: antioxidant

Patella component

FIGURE Trend (proportion [%] per year) in patella material in primary total knee arthroplasties in the
Netherlands in 2013-2022

100

: = Standard PE
= Crass-linked PE
1 Cross-linked PE+AQ
0 +— I - S E | AR L L ol - ;: E ji 2023

Year 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total

I =] =]
(=] (= o

Froporion of primary TKAS (%)
]
(=]

Patella material {36)

Standard PE 97.22 97.04 94,73 93.39 9432 9531 2465 9369 22,89 88,75 9406
Cross-linked PE 278 2,96 497 418 366 262 313 3560 413 278 349
Cross-linked PE+AQ 0.00 0.00 0.30 243 201 07 221 2B1 5.98 848 2.46

Total {n): 4.466 5,062 5,296 5311 5215 5,505 5332 3917 4,380 3,963 48447

TEA: total knee arthroplasty; PE: polyethylens: AQ: antioddant
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Bone cement

Antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in primary total knee
arthroplasties in the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total

EBone cement antibiotics (%)

Gentamicin goaL 9170 9322 9629 58.13 9856 9872 9889 9864 9854 9621
Erythromycin+Colistin -~ 4.48 389 281 Q6% 0.47 031 0.00 0.o0 0.00 0.00 128
Tobramycin 339 2063 2.81 220 0.62 0.0 Q.00 000 003 .18 121
Ma antibiotics 217 167 L38 068 0.69 0.98 118 106 117 123 121

Gertamicint Clindamycin 0.15 011 011 0156 0.09 01%s 0.10 005 017 0.06 011

Total (n): 20,036 22,281 22475 22,638 22,282 22374 22032 15201 18781 33366 212464

Please note: Bone cement with gontamicin and vancomypcin was used in 14 [<0.01%)| primary TEAs n 2015-2021
TEA: total knee arthroplasty,

Viscosity
FIGURE Trend (proportion [%] per year) in bone cement viscosity in primary total knee arthroplasties in
the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2015 2020 2021 2022 Total

Bone cemant viscesity | %)

High Bo.61 a7.94 E2.66 93.53 9579 97.66 97.20 2641 97.16 9725 93.89
Medium 1338 1206 10.34 647 421 234 278 357 278 275 611
Low 0,00 0.0a .00 .00 0.00 Q.00 003 .02 Q.05 .00 0.01
Total {n): 20,036 22,281 22477 22,637 22,282 22,380 22,036 16,202 18,781 23,368 212,480

TEA: total knee 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 knee arthroplasties in the Netherlands in 2013-2022
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&0
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and = Pre-packed
20
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Propartion of primary TEAs (%)

Wacwum mixing system %)

Separately packed 7954 7731 .75 67.62 7254 5061 4387 4408 33.56 2948 57.35
Pre-packed 2046 22.69 28.25 3238 2746 49,39 6613 5592 66,44 70.52 42,65

Total {n): 20,036 22281 22477 22637 22282 22380 22,036 16202 18781 23,368 212,480

TEA: totsl knee arthroplasty; Separately packed: separstely packed bone cement components; Pre-packed: Bone cement pre-packed in & vacuwm mixing system

Most frequently registered
Total knee prostheses
TAELE The most frequently registered primary total knee arthroplasties in the Netherlands in 2018-2022

Toar 018 2019 2020 2021 2022
Total knee arthroplasties [n} 24,882 24,566 18,180 21137 26,294
Farnur name; Pragartion (%}

Genesis i 248 235 222 212 0.3
MexGan 223 220 185 173 176
Wanguard Coimplete Knee 215 218 207 ot 16.4
Porsona 01 0B 3.4 a4 115
Attung L1 18 3.7 T0 98
Triathlon 50 €0 BS 95 B85
PFLiSigma 96 21 85 73 87
Balansys 13 13 19 17 13
WRK od 08 0.2 10 11
LCS a9 53 7z il 11

Types of bone cement
TABLE The most frequently registered types of bone cement by type of mixing system used during
primary total knee arthroplasties in the Netherlands in 2018-2022

Year 2018 2013 2020 2021 2022
Bone cement pre-packed in a vaouum miing system {n) 11,038 12,317 9,041 12,429 16,417
Cement name; Propertion (%)
Palacos R+G 4L1 48.2 BLT 48.2 48.6
Refabacin Bore Cement R 490 440 04 452 438
Refebacin Flus Bone Cement 28 78 a9 5.6 Lt}
Tear 2018 2018 2020 2011 2023
Separately packed bone cement components {n) 11,238 2644 TAIS 6281 6.868
Cement name; Propartion (%)
Palacos R+G 892 834 70l 817 8.1
Retobacin Bore Cement R 23 59 piy 58 B2
Tubiron G ix 34 50 %3 57
Biomet Bone Cement R a5 10 1% 3.5 4.2
Palacos My-G 30 248 ERS 24 3l
| 2023
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Practice variation
Surgical approach

FIGURE Distribution of surgical approach used during primary total knee arthroplasties per hospital in the
Netherlands in 2022 (n=26,653)
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THA: total knee arthroplasty.

Fixation

FIGURE Distribution of type of fixation used during primary total knee arthroplasties per hospital in the
Netherlands in 2022 (n=26,694)
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THA: total knee arthroplasty.

Type of femur component

FIGURE Distribution of type of femur component used during primary total knee arthroplasties per
hospital in the Netherlands in 2022 (n=26,708)
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THEA: total knee arthroplasty.
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Implantation of patella

FIGURE Distribution of implantation of patella during primary total knee arthroplasties per hospital in the
Netherlands in 2022 (n=26,521)
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TEA: total knee arthroplasty.

Unicondylar knee arthroplasty
Surgical techniques
Surgical approach

FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary unicondylar knee
arthroplasty in the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Surgical approach (%)
Medial perapatellar 9401 91.03 9070 9228 52488 9287 9360 9438 93.74 9214 92.90
Wastus fmidésub) 3,65 5,55 630 537 541 533 4,06 3.10 432 bB6 487
Lateral parapatellar 194 312 289 211 1.23 179 2,34 2.16 194 187 2.07
Other 040 0.30 011 024 038 0.00 0.00 036 0.00 0.13 0.18
Total {n): 1754 2342 2,668 2,940 3,662 4,070 4,877 4714 5.627 6,947 39601

LKA pnicondylar knee arthroplasty.
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Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in primary unicondylar knee arthroplasties in
the Netherlands in 2013-2022
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Yoar 2013 2014 2016 2016 2017 2018 2019 2020 2021 2022 Tatal
Fixation (%)
Cementless 20.91 2785 4143 46,08 53.64 56,19 5424 5E70 6230 8571 53,53
Cemented 78.25 71.25 56.63 51,99 4459 4191 4289 3564 3576 32.56 44,63
Hybrid o083 0.Bg 194 194 178 1.89 278 1.65 145 1.72 1.84
Tatal {n): 1798 2,348 2,677 2,943 3,658 4,068 4,862 4,717 5,655 5,959 39,685

UEA: pnicondylar knoe arthroplasty.

Most frequently registered
Unicondylar knee prostheses

TAELE The most frequently registered primary unicondylar knee arthroplasties in the Netherlands in
2018-2022

Vear 2018 2019 2020 2021 2022
Unicondylar knee arthroplasties (n) 3,687 4,443 4,071 5465 6,838
HName; Proportion (%)

Oxford PKR cementless 576 4.8 589 658 BES
Physica Zimmer Unicompartmental High Flex Knees 93 132 17.4 156 152
Oxford PER cemented 2749 74 199 140 i
Restoris MCE 01 01 0.1 15 240
Journey Lni 18 17 b ;] a7 13

RO 2023

Types of bone cement
TABLE The most frequently registered types of bone cement by type of mixing system used during
primary unicondylar knee arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 20320 2021 2022
Bone cement pre-packed in a vacuum mixing system {n) 701 B35 629 934 1,112
Cement name; Proportion [9)

Palatos R+G 191 320 50.9 614 59.1
Refobacin Bone Cement R 773 638 434 3540 388
Refobacin Plus Bone Cement 36 4.2 hif 16 21
Year 2018 2019 2020 2021 2022
Separately packed bone cement components (n) 042 1156 1,068 965 1,010
Cement name: Propertion (%)

Palaces R+G B4E 785 70.2 788 794
Bismet Bone Coment B Q.0 0l 5.4 74 108
Palates MV+G 9.2 26 8.6 28 6.6
Subitan G aB 16 28 2.5 2.5
Simplex ABC Tabra a0 oo L) 0.2 o4
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Patellofemoral knee arthroplasty
Surgical techniques
Surgical approach
FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary patellofemoral knee
arthroplasty in the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Surgical approach (%)

Medial parapatellar 96.95 9737 9548 96.50 97.60 9834 9486 9684 10000 98.28 97.10

Wastus [midésub) 0,76 0.00 258 280 240 166 b14 316 Q.00 172 221
Lateral parapatellar 229 263 194 070 0.00 0.00 0.00 0.00 0.00 0.00 0.69
Tatal {n): 131 114 155 143 167 181 175 158 107 116 1447

Please note: in 2018, the surgical approach of L [<0.01%) primary PKA was registered as other.
PEA; patellofernoral knee arthroplasty

Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in primary patellofemoral knee arthroplasties in
the Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Tatal
Fixation (%)
Cemented 9524 9739 99,35 9861 95.83 9780 9343 99.37 93.13 98.28 a9B.07
Cementless 226 0.Ee7? D&5 139 417 2.20 n&? 063 0a3 0,88 151
Hylorid 150 1.74 D00 0.00 0.an 000 ooo 0.00 093 .86 041
Tetal {n): 133 115 155 144 lc8 182 175 158 107 116 1453

PEA; patallofernoral knee arthroplasty,

Most frequently registered

Patellofemoral knee prostheses

TABLE The most frequently registered primary patellofemoral knee arthroplasties in the Netherlands in
2018-2022

Wihd 2018 2018 2020 2021 TS
| knee ar (L] 147 158 142 101 a7

Mame; Propartion [%)

Gender SolutonsE: Patello-Femoral Joint 605 531 577 495 711

Jourrey PRI 127 259 233 243 12.4

Hmn 150 145 134 208 124

Restaris MOE 0.0 i) Lidi] 20 41

LFg# 2023
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Types of bone cement

TABLE The most frequently registered types of bone cement used during primary patellofemoral knee
arthroplasties in the Metherlands in 2018-2022

Wisar 2018 2018 029 2021 2032
Bane cement n) 105 104 iza o3 a3
Cramant name; Proportion (%)

Falacas B+& 7L4 71 428 2B BO&
Fredoacn Bane Cement R 17l 144 117 123 129
Retobacin Flus Bone Cement 57 a7 a7 Bt St
Subiton G 1.0 3B [1E:] L1 11

Knee revision arthroplasty

Type of revision
FIGURE Trend (proportion [%] per year) in type of revision in knee revision arthroplasties in the
= Removal of prosthesis

Netherlands in 2013-2022
100
Bl | = Tatal revisian
Major partial revision
— Minor partial revision
an = Unknown partial revision
= Other
20

O

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Prapertion of knee Ras {9)

Type of revizion (%)

Removal of prosthesis 452 537 6,16 .67 480 6.20 4,40 E98 5.28 468 5.40
Total revision 5195 5162 49.03 4843 39.95 4647 4555 4655 4798 4746 4731
Major partial revision 11,16 1110 5393 9.48 8481 246 925 203 782 6.49 Bag
Minor partial revision  31.49 31.20 3313 3402 4539 A7.50 3863 ERLT ERSas 3983 36.88
Unknown partial revizion 031 a.20 026 021 0324 0713 113 064 0.42 0.81 0.580
Other 058 051 1.38 1.20 082 72 1.00 1.24 0.85 0.74 0391

Tatal {n): 2258 2532 2678 2907 2939 2920 3091 2492 2595 2973 27,385

HA: rovisian arthroplasty.

Major partal fevision: revision of 5t Least femur of tihia comporent

Minar partal fovision: Only nsert andior patella exchange (including patella addition)
Urikrowm partial revaion: partial revision of which the fevised compansnts wene nkinoidin.

in 2022, the femur component was revised in 53 (27.5%) major partial knee revision arthroplasties

and the tibia component was revised in 103 (53.4%) major partial knee revision arthroplasties.

Reasons for revision

TABLE Trend (proportion [%] per year) in reasons for revision in patients who underwent a knee revision
arthropalsty in the Netherlands in 2014-2022

Year 2014 2015 2016 2017 2018 2013 020 2021 2022 Total
Knee revision arthroplasty (n} 2556 1gEs 2928 2897 2230 3101 2,428 2601 1985 25,278
Reasans for revision: Propartion? (%)

Instanility 253 264 251 T 258 74 26.2 263 24.6 X1
Fatellar pain 223 231 205 w7 1s3 20z 187 178 238 08
Lessenng of thia companent 223 20.6 219 202 13.5 207 195 120 LB7 20.4
Infection 148 IES 186 203 208 02 237 210 224 0.1
Malalignment 167 14.7 139 113 107 1z 0.6 1140 83 118
Progression of ostooarchrits a1 a3 23 B3 a7 B0 76 82 118 4]
Lecsening of famur component 100 25 =i} a9 g4 B BO a8 a4 28
Insert wear 8.4 78 786 68 6& 71 o T 3 T
Revizion after knee removal 63 5.7 653 5& 44 4.2 51 43 43 53
Arthrofibrosis 47 5l 4.3 49 4.8 63 3.8 43 38 46
Patellar dislocation 25 18 21 24 22 25 28 22 26 24
Periprosthetc fracture 22 13 17 18 15 i3 26 27 15 2L
Loosening of patzlla cormponent 20 L5 13 1B 14 b 18 17 1B a8k 1
Bearing dislocation? 3.7

Other B1 85 B3 74 7 78 s aBr 87 g1

L One patient may have more thin one reasoen for revision. As such. the total propection i cver 100%,
* Please note: Bearing dislocation was not registered before 2022

23
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Surgical techniques
Fixation
FIGURE Trend (proportion [%] per year) in type of fixation in knee revision arthroplasties in the
Netherlands in 2013-2022
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Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Tatal
Fixation (%)
Cemented B515 8645 8468 83.02 8051 7857 722 79.90 7340 Tr62 81.18
Cementless 13.04 12.21 13.89 15,65 17.89 1945 1883 1B.37 19.33 20.46 17.07
Hybrid 181 134 144 142 155 1.94 126 1.73 227 1,93 1.75
Total {n): 2,047 2318 2,434 2.668 2,761 2,678 2,863 2,259 2375 1,752 25,155

RA: revision arthroplasty.

Conversion to TKA
FIGURE Trend (proportion [%] per year) in conversion of a unicondylar or patellofemoral knee arthroplasty
to a total knee arthroplasty in the Netherlands in 2013-2022

100

| = No
- Yig
| Unknown
o 3 : " - 1 N : 12023

Year 2012 2014 2015 2016 2017 2018 2013 2020 2021 2022 Total

o [=2] (=]
= (= o

Proportion of knee RAs (%)
=]
o

Conversion to TEA (%)

Mo 77.29 7454 78.59 7B.56 B115 8122 8237 Bz.01 80.08 8308 80,15
es 19.91 2541 21.36 21.36 1871 1844 1755 1799 19.92 1692 19.58
Unknown 2.80 0.05 0.04 0.08 Q.14 034 Q.07 Q.00 .00 0.00 0.27
Total {n): 1,713 2,062 2,247 2640 2,774 2,646 2,780 2,285 2.400 2831 24,378

RA: revision arthroplasty: TEA: total knee srthroplasty.
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Bone cement antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in knee revision arthroplasties
in the Netherlands in 2013-2022
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3 401 = Tobramycin
5 = Mo antibiotics
Q.
' I
& 204
o = - i LR 2023
Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  Total

Bone cement antibiotics (%)

Gentamicin 5851 6161 6524 6806 69.28 62.3% 64,53 60.81 64,46 6877 63.87
Gentamicin+ Clindamyaird1.25 2979 2856 3109 2657 3305 31.00 3510 3191 31.26 3075
Erythromycin+Colistin -~ 566 406 418 132 1.64 177 000 fakeli] 0.00 .00 186
Gertamicin+Vancamycin 1.01 1.60 Lo3 1.71 3.0z 2.20 356 383 3.40 281 240

Tobramycin 2.32 208 .67 0.34 0.05 005 Q.00 000 .00 Q11 0.56
Mo antibiotics 125 085 031 043 053 054 081 046 0.23 005 0,58
Total {n): 1.680 1,873 1936 2.052 1885 1861 1.968 1527 1,705 1.849 18,336

A& revision arthroplasty

107 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023
Most frequently registered

Components
TAELE The most frequently registered femur, tibia, insert and patella components in knee revision
arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 2021 2022
Femur(n} 1,334 1,314 1,027 1,157 13272
Mame; Proportion (%)

MexGen 188 0.1 185 186 127
Logion 6.1 237 734 20,1 1749
Gemesis (1 7.9 B.O B ] 8.7
Attune 03 12 25 4.1 839
Triathlar 4.9 59 BE as 8.0
Vanguard Complete Knes i3 EH =1 a0 EA
Vanguard 360 4.3 5.1 £.3 6.l £.3
PFC { SIGMA 63 4.7 G0 55 4.0
RT Plus L3 30 3.4 40 40
Legion Hinged 5.4 5.2 3B 38 3.5
Yir 2018 2019 2020 2021 2022
Tibia n) 1,376 1417 1,115 1,245 1371
Mame; Proportion (%)

Legian 271 257 241 203 17.7
MixGon 188 12.8 180 155 1748
Triathlon 5.2 B3 .0 a1 B7
LStture 04 15 an 47 B4
Genesis |1 L2 5.2 4.9 4.8 11
Vanguard A6l 361 B4 f. F4 B
Vanguard Complete Knee R 448 4.0 55 56
RT Flus 12 25 4.4 58 53
Rotation Hinged Knee 31 24 34 33 4.2
5 ROM 128 104 8.5 15 4.1
Year 2018 2012 020 2021 022
Insert {n} 2,192 2.282 1752 1570 2214
Mame; Proportion (%)

Genasis I 262 261 263 245 24.8
Meklen 188 183 163 142 147
Wanguard Complete Knee 26 10.2 7. 87 BB
Triathlon 43 54 i3 i B2
Distord PKR 45 41 %] ha ra
At 05 12 s 29 3]
Vanguard 55K 35 35 4.2 4.0 4.4
PFC { SIGMA 71 56 B 54 4.0
Legion 28 43 45 4.0 35
RT Plus 08 15 2.8 35 35
Year 2018 012 2020 2021 022
Patella (1) 1088 1185 o947 341 983
Mame; Proportion (%)

Genasis I 44.4 457 50.6 45.2 443
Vanguard 147 153 13.2 15.1 174
Mexzen 142 156 128 1z 10.5
Attune 24 20 2.6 38 (o]
Triathlon 450 45 55 7.5 49
FFC f SIGMA 22 7. 5.4 6.1 4.8
Persona aa 0.1 13 21 38
balanSys s 14 20 18 23
LCS 4.1 28 27 a1 149
AGC & 16 0.5 02 0.6

Ta]
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Types of bone cement
TAELE The most frequently registered types of bone cement by type of mixing system used during knee
revision arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 20321 2022
Bone cement pre-packed in a vacuum mixing system (n} 582 705 488 674 801
Cament name; Proportion (%]

Falacos A+G 418 389 502 48.7 42.4
Refobacin Bone Cement B 49.1 53.0 398 411 43.4
Refobacin Flus Bone Cement Ba Fiva 6.1 840 8.6
Refobacen Revizion o2 04 39 21 15
Year 20E 2019 2020 2021 2022
Separately packed bone cement components (n) 1,263 1232 1,009 1,002 1,008
Cement name; Praportion (%)

Copal G+C 8.1 364 382 3al 40.0
Falacos R+G 386 380 306 33a 326
Refobacin Reviclon 98 110 127 124 143
Copal G+V 27 46 4.5 52 43
Subiton G 05 7 43 a7 4.2

Survival total knee arthroplasty

Revision within 1 and 3 years

By type of revision within 1 year

TABLE Cumulative 1-year revision percentage of primary total knee arthroplasties by type of revision in
the Netherlands in 2017-2021 (n=117,934)

Cumulative 1-year revision percentage
Kaplan Meisr (95% CI)

Any bype of revision® L0 ([10-11)
Major revision? 0.3 (0.2-0.3)
Qb fermur 0.0 (0.0-0.1)
Oty tibia 0.1 00-0.1)
Femur and tibia 0.2 (01-002)
Minos revision® 0.7 [0.7-0.8)
DaIR 0.5 [0.4-0.5)
Mo DLAIR 0.2 [02-02)
Patella addition 0.1 [0.0-08)

L &y type of revision mcludes minor and major revisions as well 25 revision procedures that could not be dassified as minge or major revision,
2 FRewlsion of at least the femur or tibkie component.

* Ondy insert andfor pateila exchange [Ecluding DAIR procedures)

TKA: total knee arthroplasty; CI: confidence interval

In 2017-2021, 895 (0.8%) primary TKAs were implanted in patients who died within one year after the primary procedure.

By type of revision within 3 year
TABLE Cumulative 3-year revision percentage of primary total knee arthroplasties by type of revision in
the Netherlands in 2015-2019 (n=125,934)

Cumulative 3-year revision percentage
Kaplan Meler (35% CI

Lny type of revision® 33(32-34)
Major revigion? 13(13-14)
Ok fermur 0.1 (0.1-0.2)
Orly tibia 0.3 0.2-0.3)
Femur and tibia 09 ({09-1.0)
Miner revision? 18 (18-20)
DAIR 0.5 [0.5-0.6)
Mo DAIR 0.8 (08-0.9)
Patella addition 0.6 {0.5-0.5)

L&y typo of revasign mcludes minger and magor revisions as well as revision procedures that could not be classified as minor or major revision
2 Rewision of at least the acetabuliim of f2mur companent.

* Ondy insert andlor patella exchange Ecluding DAIR procedures)

TKA: total knee arthroplasty: C: confidence interval

In 2015-2019, 3,954 (3.1%) primary TKAs were implanted in patients who died within three years after the primary procedure.
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First major or minor revision
TABLE Cumulative 3-year first revision percentage of primary total knee arthroplasties by type of first
major or first minor revision in the Netherlands in 2015-2019 (n=125,934)

Cumulative 3-year first revision percentage

Kaplan Meier (25% CI)
First major revision® 15(14-15)
Femur 12(11-13)
Tibia 13(L3-14)
First minor revision® 19(18-29)
Insert 13(12-14)
Patella 09(08-09)

Dutch Arthroplasty Register (LROI) © 2023

L Frst revision of the femur or tibia component. regardiess of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed.
2 Only insert andfor patella exchange (including DAIR procedures).

TKA total

In 2015-2019, 3,954 (3.1%) primary TKAs were implanted in patients who died within three years after the primary procedure,

Overall revision per hospital
FIGURE Funnel plot of proportion of knee revision arthroplasties within three years after a total knee arthroplasty
per hospital in the Netherlands in 2015-2019 (n=125,934)

Proportion revisions within 3 years

per hospital (%)

1000

1500 2000 2500

Number of primary TKAs per hospital in 2014-2018

& Hospital

Mean 3-year revision (%)
- - -95%Cl
- = 99%C|

3000 3500 4000

Please note: The proportion of revisions within 3 years per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis
(osteoarthritis versus other). TKA: total knee arthroplasty; CL: control limits; Cl: confidence interval.

110

The mean 3-years revision percentage is 3.3 (95% Cl: 3.2-3.4 ) in the Netherlands in 2015-2019.
Control limits indicate the plausible range of outcome if all hospitals perform equally well.
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Major revision per hospital
FIGURE Funnel plot of proportion of knee major revision arthroplasties within three years after a total knee
arthroplasty per hospital in the Netherlands in 2015-2019 (n=125,934)

10

8 ® Hospital

Mean 3-year major revision (%)

n
g, - = -95%Cl
2
ES - - 99%Cl
"
c
z =
o E
5c
2 3
e ~ .
ca ~--
4 A o
2 R
o = s =
= L T I Yo7 e °
& ey, 8 . 2 L .
i e . B B g T s g e o o e o i e e
. B S Tt .
2 L ] L) IR ) T Ty R el siedtagh s st art i e A B
. . . -
. . ® e o L ]
TR F PR S 7 ® - ) .
L [ ]
1 . L o e __-% wr_ %t ____ pm——————— i St Tttt ettt
_________ ot T, A0 PR Tl NG FERIE ST | PRI R RERSE  S SE ER EE EE
e v . _imt ..o %
----- ° ==t . "
......... .
&é
0 500 1000 1500 2000 2500 3000 3500 4000

Number of primary TKAs per hospital in 2014-2018

Please note: Major revision is defined as revision of at least femur or tibia component.Please note: The proportion of revisions within 3 years
per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis (osteoarthritis versus other). TKA: total knee arthroplasty;
CL: control limits; Cl: confidence interval.

The mean 3-years major revision percentage is 1.3 (95% Cl: 1.3-1.4) in the Netherlands in 2015-2019.
Control limits indicate the plausible range of outcome if all hospitals perform equally well.

Reasons for revision by type of revision
TABLE Reasons for revision within three years of primary total knee arthroplasties by type of revision in
the Netherlands in 2015-2019

Major revision* [n=1.858) Minor revision® {n=2.400) Any type of revision® (n=4,176]

Reasans for revision Proportien® (3] Prapartion? (%) Proportion’t (%)
Fatellar pain 20 298 270
Imsaallicy 322 230 26.7
Infection 215 287 741
Locsening of tibia com ponent 321 0.8 141
Malalignorent 166 16 123
Arthrafibrosis 0.0 FEI] 84
Lozsening of femur campanent Bl 0.3 3k
Patellar diskocation 38 4.3 Al
Periprosthetic fracture 4.6 0.2 2.2
Revision after knee remaoval as 0.3 13
Insert wear 03 15 e
Locsening of patella component 046 o4 Qa7
Progression of astecarthnits 0z o7 as
Dther BB 9.8 a7

b First revision of the femur or tibia component, regardiess of whether a minor revision has already taken place. Therefor, the first throe revision procedures were reviewed
£ Only insert and'or patella exchange (including DAIR procedures)

* Arvy type of revision includes all first revisions, including revisson precedures that could not be classificd as minor or major revision,

4 One paticnt may have mere than ona reason for revision, A5 such, the total proportion is ever LOD%

Time after primary TKA
TABLE Time after primary total knee arthroplasty until short-term revision in the Netherlands in 2015-
2019 (n=125,934)

Time after primary THA Percentage revisions (%)
Day 0-29 03
Diay 30-182 0.4
Dy 183-364 05
Dy 365-730 (second yearh L4
Ciay 731-1095 fthird year 0.8

TKA: total knee arthroplasty.

202
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Revision by patient characteristics
TKA by patient province

FIGURE Cumulative major revision percentages of total knee arthroplasties for osteoarthritis by patient province
in the Netherlands in 2014-2022 (n=206,726)
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TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier (35% CI)

Murmber (1) 1yr Byr Syt Ty Syr
Patient pravince
Cranthe 7837 Q2103 1.140.8-1.31 L71{14-2.1) 2.2 [LB-&7 25 [2.0-3.1)
Flesatand 4513 0.440.2-0.6) 2.0 {LE6-2.5) 2.6 (2.1-3.1} 3.1 (24-3.7 35 [27-4.3)
Friesland B,170 0.4 40.2-0.5) 1.4{L1-1.7| 18 (1.6-2.3) 24 (20-28) 2.5 [2.0-3.0)
Gelderland 27.430 0.3 (0.2-0.4) 15(1.4-17) 2.3 (18-2.4) 16 (24-19) 29 [2.6-3.2)
Groningen 6520 0.3(0.2-0.4) 11{0B-13) 14{11-17) 18(L3-22) L8132
Limburg 15183 0.20.1-03) 13411-15} 19 {16-2.3} 24 (21-28) 27 [23-31)
Moord-Brabant 30852 0.4 40.3-0.5) 16(L5-18} 21{2.0-23) 25(22-27N 29 [25-3.2)
Moord-Helland 311923 0.4 {0.3-0.5) 13{1.1-1.4} 17 {16-1.9) 21(19-23% 24 [2.1-26)
Qwerijssel 14805 0.30.2-0.4) 15{1.4-1.8 221{1.9-25) 27 [24-30) 34 28-40)
Lirecht 13639 0.310.2-0.49) 15{L3-1.7} 2.0 {1.8-2.3) 25 (2.2-29 3.1 [2.5-3.6)
Toeland 5.064 0.1 0.0-0.3) Q.7 10.4-1.0f LG i7-1.3) 11M7-1.4 L4 05-1.9)
Zuid-Haliand 41310 0.4 {0.3-0.4) 15 {1.4-156} 21(18-2.3) 2.4 (2.2-28) 3.1 (Z.6-3.8)

Major revision porcentage: First revision of the femur or tibia component. regardless of whether a minor revision has already taken place. Therefor, the first three revisidn procedures wiere reviewed
Tk confidence interval
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TKA by pre-PROM

FIGURE Cumulative revision percentage of total knee arthroplasties by valid pre-operative PROM of patients who
underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=209,153)
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TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (35% CI)

Mumber n) Iyr Eyr Eyr Tyr Byr
Fre-FROM
walid 93414 10409-11) 3.143.0-3.3) 41(39-432) 4.7 [4.5-4.8| .
Irealicl 116738 10{10-1.1) 33i3.2-34) 4,1140-43} 4T [46-4.9] 5:3(5.1-5.5)

Please note: Dotted fines represent the upper and Lower limits of the 95% confidence interval
Walidk: pre-operative PROM reportod; Invalid: nan-respanders @ pre-operative PROM; PROM: palEent roportod ouleorme maisurn.
THA: total kinee arthroplasty: Cl: confidende interval, iua if <50 cases wene at risk.
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TKA by complete PROM (pre-, 6mnd, 12 mnd)

FIGURE Cumulative revision percentage of total knee arthroplasties by complete PROM (pre-, 6mnd, 12mnd) of
patients who underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=209,153)
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TAELE Cumulative revision percentages

Cumulative revision p - Kaplan Mgior [95% CI)
Mumber {n} yr Ayr Eyr Tyr Oyr

Reported pre-, 6mnd and 12mnd FROM

Complete 40,843 Q7 0E-0.7) 27[26-29 36{34-39) 42 [3.9-4.5) na

Incomplets 168,310 L14{11-L3Z) 34[33-34) 4.2 4.1-44) 48 74.7-4.9) 5.4 (5.2-56}
Please note: Dotted lines represent the upper and lower limits of the 5% confidence interval
Complete: pre-operative, & and 12 months postoperative PRCM reported: Incomplete: one or mare PROMSs missing: PROM: patient reported outcome measure
THA: total knee arthroplasty; O confidence interval; roa, i <50 cases wene at risk
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TKA by pre-OKS

FIGURE Cumulative revision percentage of total knee arthroplasties by pre-operative Oxford Knee score of
patients who underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=82,169)
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TABLE Cumulative revision percentages

Cumulative revicion percentages - Kaplan Meier (955% CI)

Mumber [n) Lyr Fyr Syr Tyr
Fro-operative Oxford ¥nes score
Ota 10 27098 117 {10-13) 18 [3.6-4.1) 40 [46-53) 5E(E3-53)
w30 33285 0.3 (0.B-10} 192731 IB|36-41) 43i40-48)
30 ko 30 15447 09 (0.7-11) 162328 343138 30(3.4-43)
40+to 48 1329 0.3 (0.0-0.6) L3oe-20 2.6 L4238 26(1.4-38

Please note: Dotted Unes represent the waper and Lower imits of the 95% confidence interval
TEA: botal ke arthroplasty; Cl: confidence interval

a0l 2033

The Oxford Knee score measures the physical functioning and pain of patients with ostecarthritis to the knee. 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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TKA by gender

FIGURE Cumulative revision percentage of total knee arthroplasties by gender in the Netherlands in 2007-2022
(n=334,562)
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TABLE Cumulative revision percentages

Cumulative revision percontages - Kaplan Meier (35% CI)

Humber {n} 1yr 3yr Eyr Fyr 1yr Idyr
Gender
Men 118431 L1(1.0-1.1) 34 [(3.3-3.5) 4.4 (4.2-4.5) 51 [49-52) 6.1 (5.9-6.2} 73 (7 0-76)
Wioman 216,131 048 (0.8-0.9) 3243.1-3.3 4.2 (4.1-4.3) 4.8 [4.7-49) 56 (5.5-5.7) 6.5 (5.3-6%

Please nete Dotted lines represent the upper and lower limits of the 9%% confidence interval
THA: total knee arthroplasty; ) confidence interval
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TKA by age category

FIGURE Cumulative revision percentage of total knee arthroplasties by age category in the Netherlands in 2007-

2022 (n=334,768)
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TAELE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (5% CI)

Nurmber [n) Iyr 3yr Svr 7yr 10yr 14y
Age [years)
<5 7.092 14(11-16) 6.9 (6.3-7.5} 8.5(8.7-10.2) 113{105-12.1) 137{12.8-14.7) 16.7 [15.4-18.0|
S0-69 47870 11(10-1.7) 48 {4.6-50) 6.5 [6.3-6.7) TE(F4-T9) 9.2 {8.8-9.5} 11.47103-1L8]
G0-69 [16413 09 ixg-0.9] 3.3132-34) 440432-45) 51(50-521 6.14{5.9-6.2} 71169741
70-79 122783 09 n2-1.0$1 2.7 (2.6-2.8) 3413338 33(38-40] 4.344.2-4.4) A6 |44-47)
=80 ADBED 10(02-1.1] 20(18-22) 23(22-25) 15(23-28) 2642.4-27) 26 [24-28)

Flease note: Dotted lines represent the upper and tower limits of the 95% confidence ntarval
TEA: total knoe arthroplasty; C: cenfidence interval
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TKA by diagnosis
FIGURE Cumulative revision percentage of total knee arthroplasties by diagnosis in the Netherlands in 2007-2022

(n=332,243)
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TAELE Cumulative revision percentages

Cumulative revision percentages - Kaglan Meier (25% C)

Mumber (n} Iyr Syr Syr Tyr 10yr Layr
Diagnosiz
Ostenarthritis 319,800 0.8 (0.9-1.0) 32132-13) 42141-4.3) 48 4.7-49) 5.7 (5.6-5.8] 6.7 {B.5-6.8)
Qthir 12,443 1.6 (1.4-1.8} 4313.9-4N 5.6(5.2-6.01 85 16.1-7.1k T F1-83) B4 47.7-9.1)

Please note: Diotted lines represent the upper and fower Limits of the 95% confidence ntarval
TKA: total knee arthroolasty; C: confidence interval.
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TKA by ASA score
FIGURE Cumulative revision percentage of total knee arthroplasties by ASA score in the Netherlands in 2007-2022

(n=325,686)
12
—ASA |
0’ —ASA |
ASA -1V

Cumulative revision (%]

L | 2 3 4 5 13 7 B a3 i) 11 12 13 14
Time after primary TKA (years)

TABLE Cumulative revision percentages

Curnulative revision percentages - Kaplan Meler (95% CI)

Mumber (n) Lyr 3yr Byr Iyt 10yt Ldyr
ASA srore
| 50.427 0B {0.7-09: 3.4 13.3-3.5) 4.5 [4.3-4.7) 5.3 (6.1-5.5) B4 [6.2-6.7) 8.1(7.7-85)
1} 215604 08 {0E-DH 324{31-32 4,1 14.0-4.2) 4.8 (4.6-4.9) 54 [5.4-57) 6.3 IE1-6.5)
1= 23,655 13(L2-14) 35(33-37) 4.5 [4.3-4.7) 5.1 [4.9-53) 5.7 (5.5-6.0) 6.4 [B.0-B.8)

Please note: Dotted bnes represent the upper and bower Limits of the 95% confidence interval.
THA: total knee arthroplasty; Cl: confidence interval
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TKA by BMI category

FIGURE Cumulative revision percentage of total knee arthroplasties by BMI category in the Netherlands in 2014-
2022 (n=214,605)

B

—— Underweight
——Normal weight
Overweight
——Obesity
——Morbid obesity

Cumulative revision (%]

o 1 2 3 4 3 6 7 -] g
Time after primary TKA (years)

TAELE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (95% CI)

Number [n) Lyr 3yr Syr 7yr Syr
Body Mass Indes (kgém?)
Underwaight (18,5} 383 2.0 {0.5-3.4) 5.4 (29.7.9) 5.4 (29-7.9 6.5({3.2-97) na
Normal weight {>18,5-25) 37,597 09 (08-10) 29(27-31) 36 (3433 43 [40-46) 4.9{45-53|
Overweight (>25-30) 88,356 Lam@e-11] 3Z(30-33) 4103347 4.6 14.5-48) 5.2 (49-54|
Obesity (=30-40) 80,774 11{10-11] 35(33-398) 4.5 [4.3-4.8) 52 {5.0-5.4) 5.8 (3.5-6.1)
Morbid obesity (=40) 7400 19(158-23) 38(348-43) 47(41-53) 5.4 |4.7-60) na

Flease note: Dotted lines represent the upper and tower limits of the 95% confidence mntarval
TEA: total knoe arthroplasty; G cenfidence interval; na f <50 cases wene at risk.
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TKA by Charnley score
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FIGURE Cumulative revision percentage of total knee arthroplasties by charnley score in the Netherlands in 2014-

2022 (n=213,908)
8 -
7 4 :;I
= B2
64 —_c

Cumulative revision (%]
B

a
o 1 2 3 4 5 B T B g
Time after primary TEA |years)
TAELE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier [95% CI}
Humber [n) Iyr 3r Syr v Sy

Charnley-score

A One knee joint affected 85877 1.1{10-1.1) 383740 5.0 [4.8-5.2) 5.7 [6.5-5.9) 6.4 [6.1-68.7)

B1 Bath knee joints affected 73927 092{0.9-1.0} 2B{27-30 17 [35-38) 43 (4.1-45 40 [46-51)

B2 Contralateral knee joint with a
total knee prosthesis 48,800 11{10-1.3 164{2.5-2.8) 3.2 [3.0-3.4) 373540 40 [37-4.3)

C Multiple joints afected o
chimomic disedse that amfects quality
of Lfe 7,304 15({1.2-18} 15{3.0-39) 4337-48) 48 (43-55) .

Please note: Dotted lines represent the upper and lower limits of the 95%: confidence nterval
TEA: total knee arthroolasty: O cenfidence interval; na, i <50 cascs weee at risk
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TKA by smoking

FIGURE Cumulative revision percentage of total knee arthroplasties by smoking in the Netherlands in 2014-2022
(n=210,312)

B

—No

—Yes

Cumulative revision (%]

o 1 2 3 4 3 6 7 2

Time after primary TKA (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (95% CIy

Humber in) Iyr 3yr Byr Tyr Syr
Smoking
Mo 193,046 1Lo{LO-LI} 32(31-33) 4.1 {4.0-432 4.8 4545 5.3 {5.1-6.5)
s 17,266 1.44{1L.2-L&l 4.2(35-45) 532 {4.9-57} G0 [56-65 6.8 {&.2-7.6)

Please nete Dotted lines represent the upper and lower limits of the 9%% confidence interval
THA: total knee arthroplasty; ) confidence interval
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Revision by procedure characteristics
TKA by type of revision
FIGURE Cumulative revision percentage of total knee arthroplasties by type of revision in the Netherlands in 2007-

2022 (n=335,039)
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b

Cumulative revision (%)

5 (] T a 9
Time after primary total knee arthroplasty (years)

—— Any type of revision
Major revision
~—— Minor revision

1] 11 iz 13 14

TABLE Cumulative revision percentages

Number at rizk (n)

Competing Risk (95% Cl)  Kaplan Meier® (35% CI)

Any type of revision
1-year revisien (%)
I-year revision |
S-year revision { %
10-year revision (%)
1d-year revision (%)
Major revision?
1-vear revision (¥
F-year revision {9
S-year rovision {¥)
10-year revision (%)
Td-year revision (%)
Mirior revision®
1-vear ravision {3
F-year reviaion {H6)
G-y 0ar fovision %)
10-year revision (%)
1d-year revision ()

304,549
252,296
194,494
73477
13062

305,942
256,416
198.506
75118
13463

305,581
256,236
198,965
76,046
13665

10{10-1.3) 0.9 [0.8-1.0¢
33(32-33) 333233
42041-43) 424243
5.5 (5.4-5.6) 5.7 5.6-58)
6.2 (61-6.3) 6.7 (6.5-69)
0.4 (0.4-0.5) 0.4 [0.3-0u8)
16 (15-16) 16[15-16)
22021-23) 2202123
31030-3.4 3203233
35 (3.4-3.6) 3.9 (35-4.0)
0.6 (06-0.7) 0.6 (0.6-06)
17 (17-18) 1B(18-19}
21@21-22) 232223
26 (26-27) 282829
29 (28-3.0 333234

! The cLmulative Fevision percentage uEing the Kaplan Meer methed is shown in the figure
= First ravision of the femur or tibia sompenent, regardless of whether a minor revision has atready taken place, Therelor. the first three revision procedures were reviewed,

2 Only insert andior patella exchange (including patella addition|,

Flease note; Dotied lines represent the wpper and Lower limits of the B5%: confidenco interval

THA: total knee arthroplasty; CI: confidonce interval.

In 2007-2022, 44,088 (13.2%) primary TKAs were implanted in patients wha died within fourteen years after the primary diagnosis
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TKA by procedure year
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FIGURE Cumulative major revision percentage of total knee arthroplasties by procedure year of primary TKA in the

Netherlands in 2009-2022 (n=256,136)

&

Cumulative major revision (%]

o i 2 3 4 5 & 7 &

——2005-2010
—2011-2012

2013-2014
—2015-2016
——2017-2018
—2015-2020

‘-—’_‘s‘:—;ﬁ-—;’_‘_—ﬂ_’_ﬂ_

k] i 11 12 13
Time after primary TKA for osteoarthritis (years)
TABLE Cumulative major revision percentages
Cumulative major revision percentages - Kaplan Meier [35% CI}
Frocedure year primary
TEA for osteoarthritis Number [n} Lyr E Syr Tyr 10yr 13yr
2008-2010 33,148 035 [0.28-0.41) LEB [1.54-L.82] 2.40 (2.23-2.57) 287 (2.63-3.05] 152 (3.32-3.72) 4.08 {3.85-4.31)
2011-2012 39,145 041 [0.34-0.47] 182 [1.69-1.95| 182 [236-268] 2497 |2.80-3.14) 1512 [3.33-3.71) na
2013-2014 44,035 040 [0.34-0.46) 182 [Le3-1.95) 244 [2.29-2.59) 291 |2.75-3.07] 355 [3.34-3.76) na
2015-2016 46,940 0,43 (0.37-0.4% LE3[151-L.75) 221 [2.08-2.34) 259 (2.44-2.74] na na
2017-2018 49,370 033 (0.28-0.38 138 (L28-L48) 188 (L76-200| na na na.
2018.2020 43,488 028 [3:23-033) 117 [LOG-1.268 na na na na

Mapr revision procontaae: first revisien of the femur or tibia component, regardless of whether a minor revisicn has already taken place, Therefor, the first three revision procedures were roviewed

TEA: total knce arhrooldsty: CF configonce interval na, iF <50 cases wone at fisk,
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TKA cemented by procedure year
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Cumulative major revision percentage of cemented total knee arthroplasties for osteoarthritis by procedure year

of primary arthroplasty in the Netherlands in 2009-2022 (n=232,070)

&
—— 2005-2010
LB —2011-2012
2013-2014
F —2015-2016
=44 —_ —2017-2018
2 / ——2015-2020
g
B
m
E
o
2
k!
El
E
=
[¥]
o 1 2 - 4 5 B T & 10 11 12 13
Time after primary cemented TKA for ostecarthritis (years)
TABLE Cumulative major revision percentages
Cumulative major revision percentages - Kaplan Meier [35% CIj
Procedure year primary
cemented TEA for
osteoarthritis Mumber (n} 1yr 3yr Syr Tyr LOyr 13yr
2009-2010 28.010 032 (0.25-038 162 (L47-177) 231[213-2.49) 279 (250-299) 3.46(324-368) 405 [381-4.29)
2011-2012 34137 047 (0.33-0.47) 1.83 [L&3-137) 254 [2.37-2T1] 2.98 [2.80-3.18) 356 (336-3.76 na
2013-2014 40178 0.37 (0.31-0.43) 1.8%1 [L5B-1.94) 243 (2.28-2.58) 2.92 [2.75-3.0%) 3.58({3.37-381) na.
21015-2016 42616 0,40 (0.34-0.46] 159 [1.47-1.71) 216 (2.02-2.30) 2.54 [2.39-2.69) na na
2017-2018 45958 032 §0.27-0.37| 137 [LZe-1.43) 189 1.76-2.02] na na na
2019-2020 40272 027 (0.22-033| 1.15 (LO4-1.25) na na na na

Major revision precentage: first revision of the femur or tibia component, regardless of whether a minor revision has already taken place, Thesefor, the first three revision procedures were reviewed

TEA: total knoe arthroplasty; Cl: confidence interval: noa, f <50 cascs were ot risk.
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TKA uncemented by procedure year
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Cumulative major revision percentage of uncemented total knee arthroplasties for osteoarthritis by procedure

year of primary arthroplasty in the Netherlands in 2009-2022 (n=11,235)

6 9

Cumulative major revision (%)

——2005-2010
—2011-2012

2013-2014
—2015-2016
—2017-2018
—2015-2020

o 1 2 3 4 5 & T & g 10 11 12 13
Time zfter primary uncemented TKA for astecarthritis (years)
TABLE Cumulative major revision percentages
Cumulative major revision percentages - Kaplan Meier [35% CIj
Procedure year primary
uncemented TEA for
osteoarthritis Mumber (n} 1yr 3yr Eyr Tyr L0yr 13y
2009- 2010 19832 0.76(0.38-1.15)  2.56(L86-3.26) 350 (268-432) 3.78(293-463) 4.48(355-541)  475(378-572)
2011-2012 2183 QAL ([0.14-0.68) 2,26 [LG3-2.39) 283 [213-3.53) 313 [2.39-3487) 3.56 (2.77-4.35] na
2013-2014 1727 0BT (0.43-1.31) 193 [L.28-258) 265 (1.89-3.41) 280 [2.10-3.700 2.15{2.22-4.08] na.
2015:2018 1,682 101 {053-149) 251 (L76-326 313(229-397] 342 [254-4.30) na na
2017-2018 1874 0,58 (0.24-0.94 1.68 [L10-2.26) 210144278 na na na
2019-2020 1,771 D5L {0 18-084| 208 (L38-2.78) na na na na

Major revision precentage: first revision of the femur or tibia component, regardless of whether a minor revision has already taken place. Therefor, the first three revision procedures were reviewed

TEA: total knoe arthroplasty; Cl confidence interval: noa, f <50 cascs were ot risk.
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TKA by procedure side
FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by procedure side in
the Netherlands in 2007-2022 (n=319,487)

&

—Left
——Right

=

Cumulative major revision (%)
-

o b 2 3 4 - 6 7 3 g 10 11 12 13 14
Time after primary TKA for ostecarthritis {years)

TABLE Cumulative major revision percentages

Cumulative revision percentages - Kaplan Meier (95% CI)

Number [n) Tyr 3yr Syr Fyr 10yr 1dyr
Procedure side
Left 150,733 0.4 {0.3-0.4 15{15-15] 2.1(30-23) 25[24-2.6) 3113033 3.8 {36-4.0)
Right LEB.754 0.4 0.3-0.4) 16{15-15] 22(21-273) 27 28-27) 33131-34) 39 {37-40)

Major rovision precentage: first revision of the femur ar tibia cemponent, regardless of whether a minor revision has already taken place: Therefor, the first three revision procedunes were reviewed.
Flease note: Datted lincs represent the upper and iovwor imits of the 25% confidenco intorsal
TKA: total knee arthroplasty; Cl: confidence mberval.

TKA by ODEP 5A or higher

FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by ODEP classification
5A or higher in the Netherlands in 2007-2022 (n=301,773)

&

] — QDEP <54
——— i ——ODEP 54 or higher

&=

Cumulative major revision (%)
-
"

0 1 2 3 4 5 & 7 & 9 10 11 12 13 14
Time after primary TEA for osteoarthritis {years)

TABLE Cumulative major revision percentages

Cumulative revision percentages - Kaplan Meier (95% Ci|

Mumiber n) 1yr 3yr Byr Tyr 10wr ldyr
ODEF
B 28 880 0.3 {0.3-0.4} 17 (16-1.9) 25(23-27) 30(2.8-32) 38 (3.7-4.3} 49 (46-5.3)
S& ar higher 272,893 0.4 40.3-0.4} 15(15-16) 2121-2 26 {2.5-26} 31 (3.0-33) 3.7 (35-38)

Magpr revision percentage: First revasion of the fermur or tiba compoenent. regardless of whether a miner revision has already taken plage. Therefor, the first three revision procedures were reviewed,
QDEF rating: DOEF provides ratings for hip femeral stems. hip acetabular cups and total keee replacement implants, Detailed infoemation can be found ab wwwodeporgak,

Please nete: Dotted lines represent the upper and lower limits of the 95% confidence nterval

TEA: total knoe athroglasty: O configonos interval
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TKA by type of femur
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FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by prosthesis design

in the Netherlands in 2007-2022 (n=300,909)

&

=

Cumulative major revision (%)
-

o 1 2 3 4 g [

e — B3

10 11 12 13 14

Time after primary TKA for ostecarthritis {years)
TAELE Cumulative major revision percentages
Cumulative revision percentages - Kaplan Meier (95% CI)
Mumber (n} 1yt T Syr 10yr Layr
Prosthesis cesian
Fosterior stabilised (FS) 160,121 0.4 {0.4-0.4) L6 [L5-17) 232223 36[35-38) 4.5 (4.3-4.7)
Cruciate retaining {CR) 140,788 0.3 (0.3-04) 1.5 [1.5-16) 212023 209 (28-30) 35(33-36)

Maor revision porcentage: First revasion of the fomr or tibs compenent. regardless of whother a minor revision has alreoady taken place. Therefaor, the first three reansion procedures weore reviewed,

Please nete; Dotted lines represent the upper and lewer limits of the 95%: conhidence mterval
TEA: total knee anhroolasty: PS: posteior stalilised: CR: crudiote retaiming: Tl confidence interval
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TKA by PE type
Cumulative major revision percentages of total knee arthroplasties for osteoarthritis by inlay material in the
Netherlands in 2007-2022 (306,279)

7

——=MNon XLPE
——XLPE (+A0]

Cumulative major revision (%)

o 1 i 3 4 5 & 7 a g 10 11 12 13 14
Time after primary total knee arthroplasty for ostecarthritis {years}

TABLE Cumulative major revision percentages

Cumulative sccond revision percentages - Kaplan Meier (95% Cij

Fixation of primary THA Humber |n) 1yr Iyr Tyr
Urcemented 8953 7.8 (7.3-8.4 12,1 11L4-12.8) 144 (1 5.2 16.2 |15.3-17.1)
Cementea 3080 9.5 j8.4-10.5| 135 [1Z. B} 15 168 15.2-154

Reversed hybrid 815 Ta 794 13,3 [108-16.8} 160 (13.2-18.8) 183 (15.1-214)
Hybrid U 9.0{6.4-11.2| 125(9.8-151) 13.8 (11.0-1E.7) 173 (13.6-210)

Majes revision percentage: First rovisian of the fems of tibia companent, regardless of whether 3 minee rovision has already tsen place. Therelor, the kst three revisisn praodurcs were reviewed,
Pleace note: Dotted linec repr upper and lower Umits of the 25% confidence interval
THA total kiee arthioplasty: KLPE: cross-Unked polyethylen; AD: antidsdant; I eonfidends interval
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Revision per component name
Cemented primary TKA — overall revision
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TABLE Cumulative revision percentages of cemented primary total knee arthroplasties by prosthesis

component combination of patients who underwent a TKA for osteoarthritis in the Netherlands in 2007-
2022 (n=287,967)

Type of revision (n) Cumulative revision percentage Kaplan Meier (95% CI)
Total Median Total knee Only
primary {IQR) Total  (complete Patella  Only femur  Only tibia insert/ Missing/

Femur component Tibia component TKAs (n) age (yr) RAs (n) revision) addition component component patella  unknown Lyr 3yr Syr 7yr 10yr 14yr

All cemented TKAs for osteoarthritis 287,967 69 (63-76) 12339 4,322 2332 501 1.079 3799 306 0.9(0.9-1.0) 3.2(31-33) 4.2 4.1-4.3) 4.8 (4.8-4.9) 5.7 (5.6-5.8) 6.8 (6.6-7.0)
Genesis Il Genesis |l 63915 69 (63-75) 3101 739 579 35 215 1.160 73 1.2(1.1-13] 3.9(3.7-40) 5.0 (4.8-5.1) 5.6 (5.3-5.8) 63 (6.1-6.5) 7.3 (6.9-7.7)
NexGen MexGen 60,333 69 (63-75) 2659 1,060 207 74 308 773 67 0.9 (0.8-09) 2.8(26-29) 3.8(3.6-3.9) 4.7 (45-49) 5.9 (5.6-6.1) 7.2(6.8-7.6)
Vanguard Complete Knee  Vanguard Complete Knee 48,103 B9 (62-75) 1,793 522 332 45 134 617 43 0.9 (08-10) 3.0(28-31) 3.713.5-39) 43 (4.1-45) 49 (4.7-5.2) 6.0 (5.5-6.5)
PFC / SIGMA PFC/ SIGMA 31,886 70(63-76) 1.221 376 276 31 39 418 31 0.9(08-1.0) 3.0(2832) 3.7 (3.5-4.0) 41(3843) 46 (4.4-4.9) 5.1 (4.7-5.4)
LCs Lcs 17,251 70 (63-76) 789 413 84 34 145 102 11 06 (05-0.7) 3.1({2.9-34) 4.2 (3.9-45) 4.7 (4.4-5.1) 53 (4.9-57) 5.8 (5.4-6.3)
Triathlon Triathlon 10,507 70 (64-76) 365 102 60 16 34 148 5 1.3(1.1-15) 3.5(3.1-39) 4.4(39-48) 4.9 (4.4-55) 5.4 (4.8-6.1) na.
Persona FPersona 5811 69 (B62-74) 79 14 10 0 7 47 1 0.8 (06-1.1) 3.1(2.1-40) 49(3.1-6.6) 53(34-7.2) n.a. n.a.
Attune Attune 5546 70 (63-75) 73 17 16 3 10 26 1 0.6 (0.3-0.8) 23(1.7-29) 29(2.1-386) 31(22-39) n.a. n.a.
AGC V2 AGCW2 44200 71(65-77) 185 106 58 1 2 12 6 0.3 (0.1-0.5) 20(16-24) 2612.1-31) 3.2(27-3.7) 39 (3.3-4.5) 5.1(4.3-58)
balanSys balanSys 4087 69 (62-76) 191 64 72 4 11 36 4 0.9 (0.6-1.1) 3.8(3.1-4.4) 49 (4.2-57) 5.8 (4.9-6.7) 68 (5.7-7.9)  84(6.7-10.1)
TC Plus TC Plus 3.729 70 (63-76) 119 58 32 2 5 17 5 0.7 (0.4-0.9) 23(18-28) 3.01(2.4-36) 34(28-40) 4.1 (3.3-49) 4.6 (3.6-5.6)
Optetrak Optetrak 3.073* 70 (62-76) 385 231 90 3 33 21 7 11(0.7-1.4) 53 (4.5-6.1) 7.1(6.2-8.0) 9.1(8.1-102) 12.4(112-13.7) 17.5(15.4-19.6)
ACS ACS 2684 67 (60-73) 141 35 22 9 12 55 8 0.7 (0.4-1.0] 3.8(3.0-45) 48(39-585) 5.1 (43-6.0) 55 (4.6-6.4) na
Scarpio NRG Scorpio 26317 70 (63-76) 140 49 47 10 4 29 1 D8 (05-1.2)  3.2(2.5-38) 45(3.7-5.3) 5.1 (4.2-6.0) 5.7 (4.7-6.6) na.
Scorpio Scorpio 2240¢ 71 (83-76) 117 62 22 3 5 20 4 0.3(0.1-05  2.4(1.7-30) 3.2(25-39) 3.7 (29-45) 4.7 (3.8-5.6) 6.0 (4.9-7.1)
MRK MRK 1610 70 (63-76) 31 14 8 0 0 8 1 0.1(0.0-0.3] 1.4(0.7-2.0) 2.7 (L6-3.8) 3.7(2.3-5.1) na. na.
Journey BCS Journey BCS 1,566 69 (62-75) 138 19 64 1 3 49 2 1.0(0.5-15) 5.5 (4.3-6.8) 6.8(5.4-8.2) 8.7(7-103) 10.9(89-12.8) 169 (13.4-20.4)
NexGen GSF MexGen 1,257 6B (61-74) 33 19 5 0 1 7 1 05(0.1-0.9) 15(0.8-232) 2.5 (1.6-3.4) 2.7 (1B-3.7) 32 (2.1-4.4) na.
PFC / SIGMA LCS 1.212* 66 (58-75) 55 28 11 3 1 10 2 0.3(00-0.7) 19{11-27) 2.9(1.9-3.8) 3.9(2.7-5.0) 46 (33-5.8) 5.8 (4.1-7.4)
Joumey Il BCS Journey BCS 1,137 B5(B0-72) 72 15 28 0 0 27 2 0.4 (0.0-0.7) 45(3.2-58) 6.0 (4.5-7.4) 7.0(53-8.7) na. na.
Innex Innex 1.126* 70 (62-77) 39 14 10 0 4 11 0 1.0(0.4-16) 2.2(1.3-3.0) 281838 3.2(21-4.2) 34 (2345 3.7 (2.6-4.9)
Evolution MP Evolution MP 946 69 (63-74) 24 1 9 0 0 8 1 0.7(0.1-12) 21(1.1-31) 3.5(2.0-5.0) n.a. na. na.
Prafix Profix 772* 68 (61-76) 60 41 7 2 2 7 1 0.5 (0.0-1.0) 3.7 (2.3-5.0) 5.6(3.9-7.2) 6.6 (48-8.3) 77 (58-96)  B5(6.4-10.6)
Genesis Il Profix / Genesis MB baseplate 622* 67 (60-75) 66 27 30 0 1 7 1 10(0.2-18) 69(49-89) 90(67-113) 103(78-12.7) 11.2(87-138 112 (8.7-138)
Rotaglide Rotaglide 428* 72 (65-78) 43 29 3 2 0 9 0 0.9 (0.0-1.9] 4.5(2.5-65) 5.9(3.7-8.2) 7.2(47-9.6) 103(7.3-133) 128(78-17.7)
Advance MP Advance 314 71 (65-78) 33 ! 7 1 5 10 3 1.9(0.4-3.4) 7.7 (47-1086) 9.0(58-12.1) 9.3(6.1-12.5) 9.7 (6.4-12.9) n.a.
Maxim Vanguard Complete Knee 272* 70 (63-77) 14 3 3 1 2 5 0 15(0.0-29) 2.9(0.9-4.9) 3.3(1.2-5.4) 4.1(1.7-6.4) 48 (2.3-7.4) 5.2 (2.5-7.8)

* Denotes prosthesis combinations with no reported use in primary TKAs in 2022.
Please note: n.a. if <50 cases were at risk; TKA: total knee arthroplasty; RA: revision arthroplasty; Cl: confidence interval; IQR: interquartile range.

© LROI 2023

Only combinations with over 250 procedures have been listed.
Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.

131 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023
Uncemented primary TKA — overall revision

TABLE Cumulative revision percentages of uncemented primary total knee arthroplasties by prosthesis
component combination of patients who underwent a TKA for osteoarthritis in the Netherlands in 2007-
2022 (n=14,982)

Type of revision (n) Cumulative revision percentage Kaplan Meier (95% Cl)
Total Median  Total Total knee
primary (IQR) RAs (complete  Patella Only femur  Only tibia  Only insert/  Missing/

Femur component Tibia component TKAs (n)  age (yr) (n) revision) addition component component patella unknown 1yr 3yr Syr 7yr 10yr Ldyr

All uncemented TKAs for osteoarthritis 14,982 69 (62-75) 673 242 99 13 121 190 18 1.0 (0.8-1.1) 3.6 (3.3-3.9) 4.5 (4.1-4.8) 5.0 (4.6-5.4) 5.6 (5.2-6.1) 6.4 (5.8-7.0)
LCs LCs 9032 69 (63-76) 403 115 45 9 94 120 4 0.9(0.7-1.1) 3.5(3.1-3.9) 4.2(3.7-48) 4.5 (4.0-5.0) 5.0 (4.5-5.5) 5.4 (4.8-6.0)
Triathlen Triathlon 2293 68 (62-74) 43 14 3 0 3 16 0 0.5(0.2-0.9) 1.7(1.0-23) 2.4(15-33) 29(19-39) 3.6(2.2-49) n.a.
ACS ACE 702 69 (61-75) 32 11 7 1 4 g 0 2.0(0.9-3.1) 4.6(2.9-6.3) 5.1(3.3-7.0) 5.4 (3.6-7.3) n.a. n.a.
Attune Attune 467 67 (61-73) 12 3 2 0 0 7 0 12(0.1-2.3) 6.1(2.4-9.8) n.a. na. n.a. n.a.
Duracan Duracon 206* 69 (61-77) 10 4 1 0 0 4 0 0.4 (0.0-1.0) 0.7 (0.0-1.7) 1.4(0.0-2.8) 1.4 (0.0-2.8) 3.1(1.0-5.1) 3.5(1.2-57)
Rotaglide Rotaglide 271* 69 (61-77) &3 40 11 1 1 7 1 15(0.0-30) 103 (66-140) 163 (11.8-20.8) 198 (148-247) 22.7 (17.4-280) na.
MexGen MexGen 241 69 (63-77) 18 8 1 1 3 5 0 1.7(0.1-3.4) 53(24-83  7.1(36-105 BO0(4.1-119)  90(4.7-13.4) na.
ACS LD ACSLD 249 70 (61-76) 18 [ 3 0 2 3 0 1.3(0.0-2.8) 5.7 (2.7-8.7) 6.3(3.1-9.5) na. n.a. n.a.
Genesis Il Genesis || 234 69 (62-75) 11 5 2 0 1 1 1 0.9(0.0-2.2) 49(1.9-7.9) 49(1.9-7.9) 49(1.9-79) 49(19-7.9) na.
Vanguard Complete Knee  Wanguard Complete Knee 168 &7 (61-74) 15 7 2 0 4 1 0 25(0.1-49) 5.7 (21-9.4) 5.7(2.1-9.4) 76(32-12) 10.1(4.5-158) n.a.
Triathlon Triathlon Tritanium 112 69 (64-72) 0 4] ] 0 0 0 0 n.a. n.a. n.a. na. n.a. n.a.

* Denotes prosthesis combinations with no reported use in primary TKAs in 2022.
Please note: n.a. if <50 cases were at risk; TKA: total knee arthroplasty: RA: revision arthroplasty; Cl: confidence interval; IQR: interquartile range.

© LROI 2023

Only combinations with over 100 procedures have been listed.
Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.
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Cemented primary TKA — major revision

TABLE Cumulative major revision percentages of cemented primary total knee arthroplasties by prosthesis
component combination of patients who underwent a TKA for osteoarthritis in the Netherlands in 2007-

2022 (n=287,967)

Total primary  Median (IQR)

Major revision?

Cumulative major revision percentage Kaplan Meier (95% CI)

Dutch Arthroplasty Register (LROI) © 2023

Femur component Tibia component TKAs (n) age (yr) arthroplasties (n) 1yr 3yr Syr Tyr 10yr ldyr

All cemented TKAs for osteoarthritis 287,967 69 (63-76) 6,576 0.3 (0.3-0.4) 1.5 (1.5-1.6) 2.1(2.1-2.2) 2.6 (2.5-2.7) 3.2 (3.1-3.3) 3.9 (3.8-4.0)
Genesis Il Genesis Il 53,915 59 (63-75) 1,359 0.4 (0.3-0.4) 16(15-1.7) 2.2(2.0-2.3) 2.5(2.4-2.6) 2.9(2.7-3.0 3.2(2.9-3.4)
NexGen NexGen 60,333 69 (63-75) 1578 0.3(0.3-0.4) 14(1.3-15) 21(2.0-2.2) 29(2.7-3.0) 39(3.7-4.1) 4.9 (4.6-5.3)
Vanguard Complete Knee  Wanguard Complete Knee 48,103 69 (62-75) 913 0.4 (0.3-0.4) 1.4(1.3-15) 19(1.7-20) 2.2(2.0-23) 26(2.4-28) 3.2(29-36)
PFC / SIGMA PFC / SIGMA 31.886 70 (63-76) 560 0.3{0.2-0.3) 1.2(1.1-1.3) 1.7(1.5-1.8) 1.9(1.7-2.0) 2.2 (2.0-2.3) 2.4(2.2-2.6)
LCS LCS 17,251 70 (63-76) 627 0.4 {0.3-0.5) 2.3(2.1-25) 3.2(2.9-35) 3.8(3.5-4.1) 4.3 (4.0-4.7) 4.8(4.4-52)
Triathlon Triathlon 10,507 70 (64-76) 167 0.4 (0.3-0.6) 1.5(1.2-1.8) 2.1(1.8-25) 2.4(2.0-2.8) 2.7(2.2-33) na.
Persona Persona 5811 69 (62-74) 25 0.3 (0.1-0.4) 1.0(0.4-1.6) 2.31(09-3.7) 28(1.1-46) n.a. n.a.
Attune Attune 5,546 70 (63-75) 32 0.2 (0.1-0.3) 1.0(0.6-1.4) 1.4(0.9-1.9) 1.4(0.9-1.9) na. na.
AGC V2 AGC V2 4,.420* 71(65-77) 116 0.1 {0.0-0.2) 1.1(0.8-1.4) 1.5(1.1-1.9) 1.9(1.5-2.4) 2.4(1.9-2.9) 3.2(2.6-3.8)
balanSys balanSys 4,087 59 (62-76) 86 0.3 (0.1-0.4) 1.4(1.0-1.8) 22(1.7-2.7) 2.8(2.2-35) 3.3(2.5-4.0) 3.7(2.7-4.7)

1 Revision of at least the femur or tibia component.
* Denotes prosthesis combinations with no reported use in primary TKAs in 2022.
Please note: n.a. if <50 cases were at risk; TKA: total knee arthroplasty; Cl: confidence interval; IQR: interquartile range.

o LROI 2023

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.
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Uncemented primary TKA — major revision

Dutch Arthroplasty Register (LROI) © 2023

TABLE Cumulative major revision percentages of uncemented primary total knee arthroplasties by
prosthesis component combination of patients who underwent a TKA for osteoarthritis in the Netherlands

in 2007-2022 (n=14,982)

Total primary  Median (IQR)

Major revision?

Cumulative major revision percentage Kaplan Meier (95% Cl)

Femur component Tibia component TKAs (n) age (yr) arthroplasties (n) 1yr 3yr Syr Tyr 10yr ldyr

All uncemented TKAs for ostecarthritis 14,982 69 (62-75) 414 0.6 (0.5-0.7) 2.1(1.9-2.4) 2.7 (2.4-3.0) 3.1(2.8-3.4) 3.5(3.2-3.9) 4.0 (3.5-4.5)
Lcs Lcs 9.032 69 (63-76) 237 0.6 (0.4-0.7) 22(1.8-25) 27 1(23-3.0) 28(24-32) 3.0 (2.6-3.4) 33(28-37)
Triathlon Triathlon 2.293 68 (52-74) 20 0.3 (0.0-0.5) 0.6 (0.2-1.0) 1.1(05-1.7) 15(0.7-2.2) 25 (1.1-3.8) na.
ACS ACS 702 59 (51-75) 18 1.4 (0.5-2.4) 2.7 (1.4-4.1) 3(1.6-4.4) 3.3 (1.8-4.8) na. n.a.
Attune Attune 467 67 (61-73) 3 0.2 (0.0-0.7) 1.4(00-3.1) n.a. n.a. n.a. n.a.
Duracon Duracon 296 69 (61-77) 4 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.4 {0.0-1.1) 0.4 (0.0-1.1) 1.6 (0.0-3.1) 1.6 (0.0-3.1)
Rotaglide Rotaglide 271* 69 (61-77) 49 0.4 (0.0-1.1) 65(35-95) 11.3(7.4-152) 152 (10.7-19.6) 181 (13.2-23) na.
MNexGen MexGen 241 59 (63-77) 13 1.3(0.0-2.8) 4.0 (1.4-6.6) 5.0(2.1-7.9) 5.9(2.5-9.3) 5.9 (2.5-9.3) na.
ACS LD ACS LD 249% 70 (61-76) 9 1.3(0.0-2.8) 35(1.1-59) 4.1(15-67) na. na. n.a.
Genesis || Genesis Il 234 69 (62-75) 1 0.5(0.0-1.3) 3.0 (06-5.3) 3.0(0.6-5.3) 3.0(0.6-5.3) 3.0 (0.6-5.3) n.a.
Vanguard Complete Knee  Vanguard Complete Knee 168 67 (61-74) 11 1.9(0.0-4.0) 45(1.2-7.7) 45(1.2-7.7) 5.5(1.7-9.2) 8.0 (3.0-13.1) n.a.

1 Revision of at least the femur or tibia component.

* Denotes prosthesis combinations with no reported use in primary TKAs in 2022.
Please note: n.a. if <50 cases were at risk; TKA: total knee arthroplasty; Cl: confidence interval; IQR: interquartile range.

o LROI 2023

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.
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Bone cement TKA
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TABLE Cumulative revision percentages of the most frequently registered types of bone cement by type of
mixing system in primary total knee arthroplasties in the Netherlands in 2007-2022

Cumulative revision percentage Kaplan Meier (95% CI)

Total primary Total

Bone cement TKAs (n) RaAs (n) 1yr 3yr Syr Tyr 10yr 1dyr

Separately packed 186,441 9,094 0.9 (0.9-1.0) 3.3(3.2-34) 4.3 (4.2-4.4) 5.0 (4.9-5.1) 5.9 (5.7-6.0) 6.9 (6.7-7.1)
Palacos R+G 139,537 6,691 0.9 (0.9-1.0) 33(3.2-3.4) 43(4.2-4.4) 5.0 (4.8-5.1) 5.8 (5.7-6.0) 6.9 (6.6-7.1)
Refobacin Bone Cement R 13,142 680 0.8 (0.6-0.9) 3.0(2.7-33) 40(3.7-4.4) 5.1 (4.7-5.5) 6.6 (6.1-7.1) 8.0(7.3-8.7)
Palacos MV+G 8.394 382 0.8 (0.6-1.0) 3.1(2.7-3.4) 4.1 (3.6-4.5) 48 (4.4-53) 53 (4.7-5.8) na.
Simplex ABC EC 5,374 367 1.0 (0.8-13) 3.9 (3.4-4.4) 5.2 (4.6-5.8) 6.2 (5.6-6.9) 73(65-80) B.7(7.4-100)
Simplex ABC TOBRA 5,165 232 0.8 (0.5-1.0) 2.2 (1B-26) 3.0(2.5-35) 36(3.1-4.1) 47 (4.0-53) 65 (5.2-7.8)
Refobacin Plus Bone Cement 3.163 205 1.1(0.7-1.4) 44(36-51) 5.4 (4.6-6.2) 5.9 (5.1-6.8) 6.5 (5.6-7.3) 7.1(6.1-8.1)
Palacos R 1.753 80 0.6 (0.2-0.9) 26 (1B-3.4) 33(2.4-4.1) 3.9 (3.0-4.8) 47 (36-57) 5.3 (4.1-65)
Subiton G 1,550 63 1.4 (0.8-2.1) 49 (35-6.3) n.a. n.a. n.a. n.a.
Biomet Plus Bone Cement 1472 (5151 1.0(05-15) 35 (25-4.4) 4.4 (3.3-55) 46 (35-5.7) 50 (3.7-6.2) n.a.
Palamed G 1,430 60 0.2 (0.0-0.4) 2.3(15-3.0 3.1(2.2-4.1) 3.5 (2.6-4.5) 4.0(3.0-5.0) 4.7 (35-59)
Biomet Bone Cement R 884 23 0.8 (0.2-1.4) 3.6(19-54) 47 (2.4-6.9) 5.6 (2.7-8.5) 5.6 (2.7-8.5) n.a.
Versabond 547 51 0.6 (0.0-1.2) 53 (3.6-7.0 6.3 (4.4-8.1) 6.8 (4.8-8.7) 7.3(5.3-93) n.a.
cemSys 1G 636 46 1.4 (0.5-2.3) 3.8(23-53) 6.2 (4.3-8.1) 7.2(51-93) n.a. n.a.
Simplex P 409 22 0 {0-0) 2.8(1.2-4.4) 38(L9-57) 4.4(23-64) 5.3 (3.0-7.5) 6.1 (3.6-8.6)
Simplex HV 382 8 0.8 (0.0-1.7) 20(05-35) 3.2 (0.4-6.0) n.a. n.a. n.a.
Synicem 1G 339 12 0.6 (0.0-1.4) 3.6 (16-5.6) 3.6 (16-5.6) n.a. n.a. n.a.
Palamed 250 14 0.8 (0.0-1.9) 2.8 (0.8-4.8) 4.0 (16-6.4) 49(2.2-75) 53 (25-8.1) 5.8 (2.8-88)
:;‘;::1"‘9“ in a vacuum mixing 96,573 3230 10(L0-1.1)  3.3(3.2-3.4) 42(4-43) 48(46-50) 56(53-58) 6.8 (5.9-7.6)
Refobacin Bone Cement R 43,169 1,453 1.1(1.0-12) 3.2(3.1-3.4) 42 (3.9-4.4) 49 (46-52) 5.6 (5.3-6.0) n.a.
Palacos R+G 35,186 974 1.1(1.0-12) 33(3.1-38) 4.1(3.9-4.4) 47 (4.3-51) na. na.
Refobacin Plus Bone Cement 16,356 687 0.7 (0.6-0.9) 3.2(2.9-35) 40(3.7-43) 45(4.2-4.9) 5.3 (4.9-57) 6.7 (5.5-7.9)
Cemex Genta 1.444*% 100 1.0 (0.5-1.6) 4.9 (38-6.0) 5.6 (4.4-6.8) 6.2 (5.0-7.5) 7.2 (5.8-86) n.a.

* Denotes types of bone cement with no reported use in primary TKAs in 2022,

Please note: n.a. if <50 cases were at risk; TKA: total knee arthroplasty; RA: revision arthroplasy; Cl: confidence interval; IQR: interquartile range.

o LROI 2023

Only types of bone cement with over 250 procedures have been listed.

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.
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Rerevision

Overall second revision
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision in the
Netherlands in 2007-2022 (n=10,751)
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By procedure year of first major revision
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision in the
Netherlands in 2007-2022 (n=10,751)
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Major revision: Revision of at Least the femur or tibia component

One-stage revision: A single revision procedure to change (insertion., replacement andior remowal] one or more components of the prosthesis (excluding patella addidon),

Please note: na, if <50 cases were at risk
Tk confidence interval
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By type of first revision
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision by type of
first revision in the Netherlands in 2007-2022 (n=10,751)
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Major revision: revision of at least the femur or tibia component.

Minor revision: only insert andor patella exchange (excluding patella addition)
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By time to first revision
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FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision by time

to first revision in the Netherlands in 2007-2022 (n=10,751)
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Reasons for seconds revision by type of first revision
TABLE Reasons for second revision within seven years in patients who underwent a second revision after a
one-stage first revision of a total knee arthroplasty by type of first revision in the Netherlands in 2007-
2022

Major first revision® (n=670) Miner first revision® (n=724) Ay type of first revision® {n=1,465)
Reasons for second revision Propertion® (%) Propertion® (%) Proportion® (%)
Infeation 248 475 3
Instabitity Lo 272 288
Lansening of thia companent 203 130 ig3
Patellar pain 1832 B2 131
Malalignment 106 a8 10.3
Lansaning of femur cormpanant 116 4l i}
Arthrofioresiz 78 43 53
Patellar dislocation 43 a0 40
Logsening of patcila component 2.2 15 20
Ingert weear 7 18 2
Periprosthetic fracture 08 LiR:] a6
Progression of ostecarthritis 08 0.1 a
Other 79 b7

! Revision of at Least the fomur or tibia component.

2 Only insert andfoer patolla exchange.

2 Ay type of revigion includes minor and major rencions ac well as revicon procedures that could not be classified ac minor o major rewsion.

4 Orne patient may have mone than ene reasan for revision o re-surgery. As such. the total proportion is over 100%.

One-stage revision: A single revision precedure te change [insertion, replacerment andior removal| one or more components of the prosthesis (excluding patella additon).
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Survival unicondylar knee arthroplasty
UKA by type pf revision
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FIGURE Cumulative revision percentage of unicondylar knee arthroplasties by type of revision in the Netherlands

in 2007-2022 (n=38,992)
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16 A

Cumulative revision (%)

5 b
Time after primary unicondylar knee arthroplasty (years)

~——=Any type of revision
Major revision
~——Minor revision
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TABLE Cumulative revision percentages

Mumiber at risk (1}

Competing Risk (95% C1)

Kaplan Meier! [25% CI}

Any type of revision
1-yioar sovision (i) 40463 21(19-22
F-year revision () 28.B56 53 (51-54)
S-year revision {3] 19562 7.2 [B3-7.4)
10 -year revizion | %) 6,547 116{1L2-121)
Ld-year revision |Faj 1437 14E{14.1-154)
Majar revision®
1-year revision (T 40748 12(11-13
J-year revision (%) 29,186 41 (3.9-4.3)
Eeyoai rension () 19839 57 (55-600
10-year revision | %) 6,636 9.9 (9.5-10.4)
1d-ycar rovision |H] 1.456 13.0{12.4-13.7)
Minor revision®
1-yaarrevision (%] 40,889 090a-1.0
Ty ear revision () 30,142 1.4{13-15)
By oar rovicion (Be] 21000 17 {16-19)
10-year rovision | %) 7665 Z1(20-23
14 -year ravision |3} 1760 23(21-25

! The cumulative revision percentage wsing the Kaplan Moor method is shawn in the fgune

L9{18-20)
5.3 {5.0-55]
7.2{6.9-7.5]

120(115-12.4)

155 (14.8-16.2)

L1{10-1.7)

4.1{3.9-4.2)

5.8 {5.5-6.0)
103 {3.6-10.7)
137 [13.0-14.4)

0.9 {0.8-1.0)
L5{1.4-18)
LE{LT-LY
22{21-24)
25{23-27)

2 First revision of the femul o thia component, regardless of whether a minar reviskon has atready taken place. Theretar, the 1St thiee redsion procedunes were reviawed.

“Only insert andor patella sschange including pateila addicon)
UEA: unicondylarl knee arthroplasty; CF confidence interval

In 2007-2022, 2,153 (4.5%) primary UKAs were implanted in patients who died within fourteen years after the primary diagnosis
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UKA by procedure year
FIGURE Cumulative major revision percentage of unicondylar knee arthroplasties for osteoarthritis by procedure
year of primary UKA in the Netherlands in 2009-2022 (n=32,727)
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TAEBLE Cumulative major revision percentages
Cumulative major revision percentages - Kaplan Meicr (95%: CI)
Procedure year primary
LKA for ostecarthribis Mumber [n) 1yr Fyr Syr Fyr 10yr 13y
2009-2010 3,151 181 |L.34-228) 6,77 (5.89-7.65) 9.68 |8.64-10.72) 1166 {10.53-1279) 1489 (13.63-16.15) 178 |16.41-19.19)
2011-2012 3,069 1801133-237) .71 (BHZ-7.680) BO4 [7.93-8.495) 1097 (B8.86-12.08} 1317 (11.86-14.38) na
2013-2014 4,033 1.34 |0.93-1.69) 563 (4.92-6.34) 755 [6.73-8.37) 9.201{8.30-10.10} 11.24 [10.66-13.22) na.
20156-2016 5,209 1221093-151) 3.85 {3.34-4.36} 5.00 [4 42-5.568) 6,31 (5.65-6.97) na na.
2017-2018 7.583 0.86 |0ES-LO7) 285 (2.50-3.26] 3193 |3.48-4.38) n.i L. na
2019-2020 9,397 OB |0E0-0.26) 163 (2.29-287) n.a. na na. na.
Majar revision: First revision of the femur or tibia component, regardless of whether a minor revision has already taken place. Therefor, the frst three revision procedure s were revicwed,
Please note: na, if <50 cases were at risk: Cl: confidence interval.
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UKA cemented by procedure year
Cumulative major revision percentage of cemented unicondylar knee arthroplasties for osteoarthritis by
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=18,728)
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Cumulative major revision (%)
™ =
i

o 1 2 3 4 5 B T B a9 10 11 12 13
Time after primary cemented UKA for osteoarthritis (years)

TABLE Cumulative major revision percentages

Cumulative major revision percentages - Kaplan Meier (35% CIj
Procedure year primary cemented

UKA for osteoarthritis MNumber (n} Lyr 3y Syr Fyr 1yr 13yr

2009-2012 5.643 L79(144-214)  6BG[6.20-7.52] 951(874-10.28) 1158 (1075-1243) 14.48(1355-1541) 17,28 (16.18-18.38)
20132016 .58 L02(083-135)  507(45L-563] 690 (6.25-7.55) 848(776-9.20) 1167 {10.32-13.02) na.
2017-2020 7.126 0.66(047-085)  223[281-365] 463 |405-521] na. ra.

n.a.

Majar revisson: First revisaion of the femur or tibia companent, regardless of whether a minor revision has already taken place. Therofor. the Arst three revision procedures were reviewed,
Flease noter na, if <50 cascs were at risk: G confdonce intoral
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UKA uncemented by procedure year

Cumulative major revision percentage of uncemented unicondylar knee arthroplasties for osteoarthritis by
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=13,292)

n
18 -
=——=200%-2012
= —2013-2016
16
2017-2020

14 -

1z

Cumulative major revision (%)

o 1 2 3 4 5 B T B a9 10 11 12 13
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TABLE Cumulative major revision percentages

‘Cumulative major revision percentages - Kaplan Meier {95% C1)

Procedure year primary

uncemented LKA for ostecarthritis Number () lyr Fyr Syr Tyr 10yr 13yr
2003-2012 411 122 (0.16-2.28) 442 (142-6.42) B4R (E22-762)  BO95(446-9.44) 849 (577-1L21) na,
2013-2016 3412 153 (L12-154} 368(305-431) AGL{ERI-511) 570[4.30-650) na. na

2017-32020 G469 0924073-111}p 231§200-262) 302{263-34]) ma; na. na.

Major revision: First rovision of the fomur or tibia componont. regardless of whether o minor revision has already taken place. Therofor. the frst three revision proccdurcs were reviewed,
Floaso note: naa, if <50 cases werd at risk: C: confdonce interal,

144 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



UKA by component
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TABLE Cumulative revision percentages of primary unicondylar knee arthroplasties by prosthesis
component combination of patients who underwent a UKA for osteoarthritis in the Netherlands in 2007-
2022 (n=47,050)

Type of revision (n)

Cumulative revision percentage Kaplan Meier (95% Cl)

Total Median Total knee Only
primary (IQR) Total  (complete  Patella Only femur Only tibia insert/ Missing/

Femur component Tibia component UKAs (n) age (yr) RAs (n)  revision) addition component component patella unknown 1yr 3yr Syr Tyr 10yr 14yr

All UKAs for osteoarthritis 47,050 64 (58-70) 3.318 2.455 8 15 71 738 31 1.9 (1.8-2.0) 52 (5.0-55) 7.2 (6.9-7.5) 9.1 (8.8-9.5) 12.0(11.5-12.5) 15.6 (14.9-16.3)
Oxford PKR Uncemented  Oxford PKR Uncemented 19,524 65 (58-71) 796 416 1 2 20 352 5 20(1.8-22) 4.3(3.9-48) 5.4 (5.0-538) 6.9 (6.3-7.4) 83(7.3-9.2) n.a.
Oxford PKR Cemented Oxford PKR Cemented 15224 63 (57-70) 1635 1,306 5 10 31 263 20 18(1.6-2.1) 59(55-63 B3(78-87 102(96-10.7) 13.2(126-139) 168 (159-17.8)
Physica ZUK Physica ZUK 4745 63 (58-69) 148 122 ] 0 1 25 0 0.7 (0.4-09)  3.0(2.4-35  40(3.3-48) 5.6 (4.5-6.7) B0 (6.3-9.7) 10.7 (7.9-13.5)
Genesis Uni Genesis Uni 1,278 62 (56-68) 223 211 1 0 2 6 3 27 (1.B-36) 89(73-105) 12.5(106-143) 150(13-17) 17.5(15.4-19.7) na.
BalanSys Uni BalanSys Uni 588 61 (56-68) 65 55 1 0 4 5 0 27 (1.4-40) 9.1(65-117) 105(7.7-13.4) 12.1(9.0-152) 16.0(12.1-19.9) na.
Journey Uni Journey Uni 534 62 |56-69) 33 29 i 2 1 0 1 1.2(0.2-2.1) 5.2(3.1-7.3) 85(55-11.4) 101 (6.3-13.8) n.a. n.a.
Oxford PKR Uncemented  Oxford PKR Cemented 530 66 (57-73) 34 22 i 4] 4] 12 4] 3.0(1.5-45) 5.2(3.1-7.3) 75(48-102) 109(69-14.8) n.a. n.a.
Oxford PEKR Cemented Oxford PKR Uncemented 231 66 (59-73) 20 9 i 1 4] 10 4] 36(1.1-6.0) 79(4.1-116) 91(4.7-136) n.a. n.a. n.a.
Restoris MCK Restoris MCK 219 69 (61-75) 2 2 i 4] 4] 0 4] 1.3(0.0-3.0) n.a. n.a. n.a. n.a. n.a.
Triathlon Triathlon 197+ 60 (54-65) 22 21 ] 0 0 1 0 15(0.0-3.2) 72(36-108) B.7(46-129) 108(58-157) 149 (8.3-215) na.

HLS Uni HLS Uni 171* 58 (52-65) 37 36 ] 0 0 1 0 23(0.1-46) BE8(45-13) 165(109-22.0) 19.4 (135-254) 206 (14.5-26.7) na.
Allegretto Allegretto 108* 57 (51-65) 22 19 ] 0 3 0 0 65(1B-11.1) 12(59-182) 18(10.7-254) 20.4(12.6-28.3) na. na.

Please note: n.a. if <50 cases were at risk; UKA: unicondylar knee arthroplasty; Cl: confidence interval; IQR: interguartile range.

o LROI 202

w

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the
experience of the surgeon performing the procedure of the prosthesis may have influenced the cumulative revision percentages.
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UKA by fixation
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FIGURE Cumulative revision percentage of unicondylar knee arthroplasties for osteoarthritis by fixation of revision
in the Netherlands in 2007-2022 (n=45,561)
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TABLE Cumulative revision percentages

Curnulative revision percentages - Kaplan Maiar (95% Cl

Mumber (n} ayr 3yr Syr Tyr 10yr Ldyr
Fixation
Cemenited 24,231 17 (15-1.9) 5.8 (54-61) B1[7.7-85) 101 [8.6-1061 13.20126-137) 168(160-17.7)
Urpomented 1330 21(19-23) S4[41-47) 55 [5.1-5.9) 7.1[66-7.7) o8 [78-08) 113 |9.0-13.§)

Please note: Domed lines epresent the upper and lower limits of the 95% confidence e val
UA: unicendylar knee arthraplacty; Cl: confidence interval
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UKA by pre-PROM
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FIGURE Cumulative revision percentage of unicondylar knee arthroplasties by valid pre-operative PROM of
patients who underwent a UKA for osteoarthritis in the Netherlands in 2014-2022 (n=37,166)

12

Cumulative revision (%)

o i 2 3 4 5
Time after primary UKA for ostecarthritis (years)

TAEBLE Cumulative revision percentages

Curmulative revision pereentages - Kaplan Meier [98% CI)

—Valid
— Invalid

MNumber in) iyr Ay Syr yr Syr
Pre-FROM
alid 15,186 L8 [L5-20) 4440-4.8) 5.815.3-64| 7 6.4-82) na
Irvalig 21930 19 ([L7-21) 4.7 (4 4-5.0) B1L [57-E.5] 7T [r2-83) 9.1 {8.4-32.9)

Walid: pre-operative PROM reported; Invalid: non-responders. to pre-operathe PROM; PROM: patient reported outcome measure.
Ploase note: Dotted lines represent the wvoper and lewer Llimits of the 5% confidence interval
nua =50 cazes were at risk UkA unicondylar knee artheoplasty; Cl: confidence interval.
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PROMs
Response
Response TKA

FIGURE Pre-operative, 6 months and 12 months postoperative response percentage of patients who underwent a
TKA for osteoarthritis per pre-operative PROMs registering hospital (n=94) in the Netherlands in 2014-2022
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TAELE PROMs response percentages

Year 2014 2015 2016 2017 2018 2019 2020 2021 2021
TEA far asteearthritis [n) 22,127 22322 22918 23,635 24082 24051 12116 13,030 24241
THA PROMs response [%)

Pre-oparative 37 176 A7 559 {i: ] 610 56.5 77 57.7
Pro-ggerative and 12 manths postoperative 22 B.G 286 6.4 350 374 £ 208 n.a.
Pre-aparative, § and L2 months posteperative [13:] a7 188 9% 289 318 313 =) ] na

1 The 12 months postoperative PROMS response percentage is not (vet) available for 2022
TeA: torad knee arthroplasty: PROM: pationt reported outcoms measure

Response pre-PROM per hospital

FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary TKA for
osteoarthritis per hospital (n=88) in the Netherlands in 2022
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Please note: TKA: total knee arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure.

The mean pre-operative response rate is 55.8% in the Netherlands in 2022. 49 out of 88 (55.7%) hospitals scored
above the national mean.
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Response PROM trajectory per hospital
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FIGURE Scatterplot of PROM trajectory (pre-operative and 12 months postoperative) response percentage of
patients who underwent a primary THA for osteoarthritis per hospital (n=100) in the Netherlands in 2014-2021
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Please note: TKA: total knee arthroplasty; OA: osteoarthritis: PROM: patient reported outcome measure.

The mean PROM trajectory response rate was 30.0% in the Netherlands between 2014-2021. 43 out of 100
(43.0%) hospitals scored above the national mean.

Response UKA

FIGURE Pre-operative, 6 months and 12 months postoperative response percentage of patients who underwent a
UKA per pre-operative PROMs registering hospital (n=90) in the Netherlands in 2014-2022
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TABLE PROMSs response percentages
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022t
UKA [n) 2227 2552 2812 3533 3aie 4,732 4,582 5500 6,730
UKA PROMs respanse {5)
Pre-operative 3.1 10.0 3L8 421 42.2 44.5 50.5 518 568
Pre-operative and L2 months postoperative 18 6.0 g4 261 26.3 288 32a 34.1 .
Pre-aperative, § and 12 months poctoperative 03 22 iis 07 214 240 Al 7 na

t The 12 Manths postoperative PROMS rosponse poreentags is not [vet) available for 2022
UiA: unlcondytar knes arthroplasty, PROM: palicnt repartad auteoma measun.
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Mean scores (pre-operative, 6 months and 12 months)

NRS (rest)
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FIGURE Mean pre-operative, 6 months and 12 months postoperative NRS (rest) scores of patients who underwent
a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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TABLE Mean NRS (rest) scores

HRS jrest] score Pre-operative & monthe postoperative 12 months postoperative

MRS satisfaction n Mean {25% CI} n Mean |95% CI) n Mean (25% CI}
Mot satisfiecd: 0-4 2485 5.44d (534-554) 2480 336 (3.25-3.46) 2517 352 (3.41-363)
Moderately satistied: 5-7 7580 5,48 (5.44-554) 7675 299 (2.93-3.04) 7743 291 (2.85-2.96)
ey satisfied: 8-10 24,709 5.05 (5.02-509) 24,999 132(1.20-1.34) 25,284 087 (0.55-0.80)
Total IT B4 519 (5.16-521) 38313 1.B4 (1.92-LEG) 38,350 151(1.43-153)

The MRS [Saticfaction) Seare Measuies pationts’ satistaction with the outeomi of
THA: total knes arthroplasty: O confidence interval.

after wint replacement. The Sesrc has a range of 0.0 ta 10.0, with 00 roprosenting very uasatisfied and 10.0 repdoenting vory Satisfied

The NRS (rest) score measures pain during rest. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0 representing the
mast possible pain.,
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NRS (activity)
FIGURE Mean pre-operative, 6 months and 12 months postoperative NRS (activity) scores of patients who
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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MRS {activity) score

Fre-operative 6 months postoperative 12 manths postoperative

TAELE Mean NRS (activity) scores

MRS [activity] score Fre-operitive 6 months postoperative 12 months pestoperative

MRE satisfaction n Mean (95% CI) n Mean [25% €I n Mean (95% CI)
Mot satisfied. 0-4 2,483 7.49 (7.42-7.57) 2477 4.71 |4.E0-4 B2) 2,520 4.94 [4.81-5.06}
Moderately satisfied: 5-7 7576 7.46 (7.42-7.50) TETS 4.39 f4.34-4.44) 7.745 433 [(4.28-2.35)
“ery satisfied: 8-10 24,700 7.28 {7.26-7.31) 25004 2.1612.13-218) 25,305 150 |L47-1.52
Tatal 37828 732 (7.30-7.34) 38323 2.83 |ZEBD-2EB5) 38371 2,35 [2.33- 238}

Tha HES [Satisfaction) Scars moasures patients’ satisTacticn with e outcome of aftor oint replacement. Tha Seare has a range of 0.0 to 10,0, with 0.0 representing wory unsatisfied and 10.0 representing veny satisficd
TEA: total knes arthroplasty: Cl: confidence interval.

The NRS (activity) score measures pain during activity. The score has a range of 0.0 to 10,0, with 0.0 representing no pain and 10.0
representing the mast passible pain.
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EQ5D index score
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FIGURE Mean pre-operative, 6 months and 12 months postoperative EQ-5D index scores of patients who
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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TABLE Mean EQ-5D index scores

EQ-5D Index score Pre-operative & months postoperative 12 months postoperative

MRS satisfaction n Mean (95% CI) n Mean (95% CI) n Mean (95% CI)
Mot satisfied: 0-4 2.509 054 [0.53-0.55) 2463 064 (0.63-0.65) 2,485 061 [@.60-0.62)
Moderately satisfied: 5-7 7,705 0.54 0.54-0.55) 7,604 0,59 (0.68-0.63) 7,706 069 [0.52-0.700
Very satisfied: B-10 25,286 0.58 {0.58-0.58) 25111 083 (0.83-0.83) 26228 0AG 0.86-0.86)
Total 32015 067 |0.57-0.57) 38793 Q.78 (0.78-0.78) 38493 081 0.80-0.81)

The MRS |satisfaction) score measures patients' satisfaction with the cutcome of after joint replacement. The scome has a range of 0.0 to 10.0, with 0.0 representing very unsatisfied and 10.0 representing very satisfied

TEA: total knee arthroplasty; Cl: confidence interval

The EQ-5D index score measures guality of life, The score has a range of -0.329 to 1.0, with 1.0 representing the best possible guality of life.
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EQ5D thermometer
FIGURE Mean pre-operative, 6 months and 12 months postoperative EQ-5D thermometer scores of patients who
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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TABLE Mean EQ-5D thermometer scores

EQ-50 thermometet score Pre-operative & moenths posloperative 12 months postoperative

MRS satisfaction n Mean ($5% Cl} n Mean {95% CI) n Mean (95% CI)
Mot satisfied. 0-4 a1 65.5 (B4.7-66.3) 2,484 65.7 (64.9-66.6) 2,481 63.1 (62.2-63.9)
Moderately satisfied: 5-7 7716 65.7 (65.2-66.1) 7710 B8 (65.4-69.2) 7,742 682 (67 B-65.6)
“ery satisfied: 8-10 25,206 JO0B [70.5-710) 25272 7B (78.4-78.9) 25,324 BO.0 (79.8-80.3)
Tatal 32,102 9.0 [6B B-63.2) 39,031 75,5 (75.3-75.6) 38,6949 FE0(FRE-TE.2)

Tha HES [Satisfaction) Scars moasures patients’ satisTacticn with e outcome of aftor oint replacement. Tha Seare has a range of 0.0 to 10,0, with 0.0 representing wory unsatisfied and 10.0 representing veny satisficd
TEA: total knes arthroplasty: Cl: confidence interval.

The EQ-5D thermometer score measures the health situation. The score has a range of 0.0 to 100.0, with 0.0 representing the worst possible
health situation and 100.0 the best possible health situation.
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KOQOS-PS score

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Mean pre-operative, 6 months and 12 months postoperative KOOS-PS scores of patients who underwent a
TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022

100
40 == Not satisfied: 0-4
—#—Muoderately satisfied: 5-7
80 - Very satisfied: 8-10
70
& &0
-]
b
AT
7a)
Q
=]
= 40
30
20
10
o T d
Pre-operative 6 months postoperative 12 months postoperative
TABLE Mean KOOS-PS scores
KOOS5-PS score Pre-operative & manths postoperative 12 months postoperative
MRS satisfaction n Mean [95% CI) n Mean [95% Clj n Mean [95% Cl)
Mot satisfied. 0-4 2489 52.7{52.1-53.3) 2413 40.7 (40.1-41.4) 2440 425{41.7-43.2)
Moderately satisfied: 5-7 7.587 2.4 (SZ1-5L.7) 7,803 3H0(E7 8383 7477 37.7 {37.5-38.0)
“ery satisfied: 8-10 24936 499 (49.7-50.0) 24,435 265 (26.4-26.7) 24.584 23.0(229-23.2)
Tatal 35451 506 (50.5-50.8) 37.735 30.2 (30:0-30.3] 375489 2T 27.6-2T7.9|

Tha NES [satisfactaon) Scars moasures patients’ satisTacticn with the outcome of

TEA: total knes arthroplasty: Cl: confidence interval.

arter gint replacement. Tha sesee has a range of 0.0 ta 10,0, with 0.0 representing very unsatisfied and 10.0 reprosenting veny satisticd

The KOOS-PS score measures the physical functioning of patients with osteoarthritis to the knee. The score has a range of 0.0 to 100.0, with
0.0 representing no effart and 100.0 the most possible effort.
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Oxford Knee score
FIGURE Mean pre-operative, 6 months and 12 months postoperative Oxford Knee scores of patients who
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022

a8 -

44 4 —a—Not satisfied: 0-4
= oderately satisfled: 5-7

a0 Very satisfied: 8-10

36

32
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24

20

Oxford knee score

16

11

4

o T 1
Fre-operative 6 months postoperative 12 maonths postoperative

TAELE Mean Oxford Knee scores

Dxford Knee soore Pre-operative 6 months postoperative 12 months postoparative

MRS satisfaction n hean [95% CI} n Mean [95% CI) m Mean (953 CI)
Mot satisfied: O-4 2,408 214 (221-217) 2,378 203 {F\/e-207) 2394 293 (28.8-208)
Moderately satishied: 5-7 7,347 118 (216-22.8) 7,313 32.4 {32. 1.6) 7.378 331(33.0-33.3)
Wiery satisfind: B-10 24,016 24.1(240-24.7) 23874 39.9 {39.8-40.0) 24,104 419 (41.8-42.0)
Tatal 36,895 237 [236-13.8) 36718 375{374-376) 36.348 391 (39.1-38.3)

The MRS |satisfaction] score measures patients” satisfaction with the sutcome of after joint replacerment. The score has a range of 0.0 to 100, with 0.0 representing very unsatisfied and 1000 representing vory satistied.
TkA: total krvze arthroplasty: Cl: confidence intarval

The Oxford Knee score measures the physical functioning and pain of patients with osteoarthritis to the knee. 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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NRS (satisfaction)
FIGURE Mean 6 months and 12 months postoperative NRS (satisfaction) scores of patients who underwent a TKA
for osteoarthritis in the Netherlands in 2014-2022
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MRS [satisfaction)

10

g5 .

=

s MRS (satisfaction)

6 months postoperative

12 months postoperative

TABLE Mean NRS (statisfaction) scores

& menths pesteperative 12 menths postoperative
n Mean (95% CIj n Mean {95% Cl}
MRS satisfaction 35,796 787 |7.84-TEH 35.936 7.98 [7.95-8.01)

THA: total knee arthroglacty: Cl: confidenco intervat.
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The NRS (satisfaction) score measures patients' satisfaction with the outcome of after joint replacement,
The score has a range of 0.0 to 10.0, with 0.0 representing very unsatisfied and 10.0 representing very satisfied.
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Anchor questions
FIGURE Mean 6 months and 12 months postoperative change in daily functioning and pain of patients who
underwent a TKA for osteoarthritis in the Netherlands in 2014-2022
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Anchor question scone

7

—a—Daily functioning

—8—Pain

6 months postoperative

TABLE Mean anchor questions

& months postoperative

12 months postoperative

Anchor question score n Mean (95% CI} n Mean [95% Clj
Drafly functioning 37.712 562 (5.61-5.83) 37,742 .62 (B67-5.70)
Pam 35,758 587 (5.85-5.88) 35,781 6.00 (5.99-6.01)

TKA: total knee arthroplasty; O confidence interval

157

12 menths postoperative

The anchor questions daily functioning and pain measure change in daily functioning and change in pain degree after joint replacement.
The score has a range of 1.0 to 7.0, with 1.0 representing very deteriorated and 7.0 representing very improved.
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Ankle arthroplasty

Numbers

Registered procedures
TABLE Number of registered ankle arthroplasties per year of surgery (2014-2022) in the LROI in April

Dutch Arthroplasty Register (LROI) © 2023

2023
Type of ankle arthroplasty
Total Unknown, Revision

:::;:.,. arthroplasty |n) Other {n] missing!nl: arthroplasty (n) Total {n)
2014 102 o 1 16 119
2015 105 o a 19 124
2016 125 [ 1 a7 169
2017 111 3 1 31 146
2018 143 1 1 29 174
2018 134 z i 3o 187
2020 123 v} 1 26 1439
20l 125 0 a 26 151
2022 115 1 a 20 136
Tatal 1,082 13 B 134 1335

Type of procedures

FIGURE Number of primary ankle arthroplasties and ankle revision arthroplasties registered in the LROI in
the Netherlands in 2014-2022

Year

MNumber of ankle arthroplasties {n)

160

140+

120

&0
&0

40+

204

Type of procedure {n}

Primary
Hevision

Total:

2014

103
16

119

2015 2006 2017

106 132 115
18 a7 31
124 168 148

Type of procedure per hospital
FIGURE Number of primary ankle arthroplasties and ankle revision arthroplasties per hospital in the
Netherlands in 2022 (n=136)

= Primary
I — Revision

158

Mumber af ankle arthroplasties (n)

35

30

25

20

i5

1

=1

n

2018

145
25

174

.

= Primary
= Rewision
|
2019 2020 2021 2022 Total
137 123 125 116 1,101
3an 28 28 it 234
167 149 151 136 1335

Hospital (n=14)
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Type of hospital
FIGURE Primary ankle arthroplasties and ankle revision arthroplasties (proportion [%] per category) by
type of hospital in the Netherlands in 2022

- 100
g
1
= 804
=
=3
2
é &0
o 1
a = Primary
= 2 i
T and Revisien
k=
s
=
£ 204
g |
g
(=B
5 v 5
Type of hospital General hospital University Medical Center Private hospitat Total
Type of procedure (%)
Primary B427 90,91 8611 85.29
Revision 15.73 9.09 1389 1471
Taotal {n): a9 11 36 136
Flease note; in 2022, 8 genaral hospitals, 2 UMCs and 4 private hospitals performead ankle arthroplasties.
Ganeral: general hospital: LIMC: university medical centre: Private: private hospital
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Primary ankle arthroplasty
Demographics
Patient characteristics by diagnosis

TABLE Patient characteristics of all patients with a registered primary ankle arthroplasty by diagnosis in
the Netherlands in 2022

Osteoarthritis (m= 102) Mo nsteoarthritis? (ms 14) Tatal n=116)

Mean age |years| (501 9.3 [7.5) BE.L [6.6) B9 7.5
Age {years) (%)

<50 1 0 1

50-59 @ 14 g

60-52 EL] 57 at

70-72 4z 29 41

za0 g 0 -}
Gender (%}

Man 60 a3 58

Women A0 57 42
ASA score (%)

| 13 14 15

] 53 72 &0

-1 22 14 iz
Typea of hospital (¥%)

General G2 B& 65

LIkIC 10 o 8

Private pi} 14 v
Charnley-score %)

Adne ankle joint affected 63 57 &7

B2 Both ankle joints affacted 14 i} 1F

B2 Contralateral ankls et sith a total ankie
prosthesis 4 o 4

C Multiple joints affected or chromic disease
thiat aftects quality of [@e 14 a3 17
Mean Bady Mass Index fkaim?] (5D} 27.6 (410} IT 442 275 140
Body Mass Index (kgim?) (%)

Underpeight [=18,5) a 0 0

Haormal weight [=18,5-25) i) =i ki)

Overweight (>26-30] B0 21 Al

Obesity |»30-40) 22 L] 24

Morid sbesity [=40) a 0 o
Smaking (V)

o a4 100 95

Yes {3 0 L]

! Another disgneas then ostecarthritis segistered as phimary disgnoss, specifically post-traumatic n=8}. rhewmatoid arthiitis n=0} or ostecnecrosis (n=1).
General general hospital: LIMC: university medical centre; Private: private hospital: 5D: standard deviation,

Surgery and prosthesis

Surgical approach
FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary ankle arthroplasty
in the Netherlands in 2014-2022

100
B0
BO-
= Anterior
— Lateral
4 Other appraach
0+ o Ty L) | L : = LA -

Year 2014 2015 1016 2017 2018 2019 2020 2021 2022 Tatal

I
=

Propurtion of primary Ads (%)
[
(=]

Surgical approach {Ya)

Antenor 100.00 100.00 98.46 96.43 98.60 9851 1060.00 97.60 99.14 3|71
Lateral 000 .00 0.00 089 .00 0.00 0.0 Q.00 0.00 0.09
Other approach Q.00 Q.00 154 2,68 140 1.49 000 2.40 0.86 1.20
Total {n): 101 101 130 112 143 134 120 125 116 1,082

Ak ankle arthroplasty.
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Medial malleolus osteotomy

FIGURE Trend (proportion [%] per year) in medial malleolus osteotomy in primary ankle arthroplasties in
the Netherlands in 2014-2022

100

&0

40

20

Proportion of primary A (%)

0
Year

&0

2017

2014

Medial malleolus osteotormy (%)

Mo
Yes

Total in):

A4 ankle arthroplasty.

412
5.BB

102

Extension heel cord
FIGURE Trend (proportion [%] per year) in heel cord extension in primary ankle arthroplasties in the
Netherlands in 2014-2022

100

g0

40

20

Propaortion of primary Ads (%)

=

“ear
Extension heel cord (%)

Mo
Yes

Total (n):

A4 ankle arthroplasty.

GO+

2014

68.32
31.68

101

2015

9126
B.74

103

2015

67.96
3204

103

2016

92.31
7.69

2016

7364
26.36

20,18

9.82

112

2017

7411
25.89

112

Most frequently registered ankle prostheses
TABLE The most frequently registered primary ankle arthroplasties in the Netherlands in 2018-2022

Year 2018 2018 2020 021 2032
Total ankle arthroplasties 133 124 114 115 110
Mame; Proportion (3%)

Salto 286 I25 9.4 365 E4.5
Infinity BL1 a4.4 59.6 513 9.1
Cadenen 53 6.5 35 2.6 45

Adb 0SG 1240 B.1 18 R 18

LRO! 23
161

2018

95.07
4.93

142

2018

76,76
23.24

142

2012

96.32
368

136

2012

6641
3309

136

2020

504
426

121

2020

78:51
21.49

121

Dutch Arthroplasty Register (LROI) © 2023

2021

99,19
081

124

2021

B0.49
1951

123

100.00
0.00

112

2022

8664
13.16

114

022

Total

94,92
5.08

1,082

Total

7493
25.07

1.081

—No
- Yes

= No
—Yes
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Ankle revision arthroplasty

Type of revision

FIGURE Trend (proportion [%] per year) in type of revision arthroplasty of ankle revision arthroplasties in
the Netherlands in 2014-2022

. . (| = ||
80+ I
80 | | — Removal of prosthesis
= Total revision
Partial revision
I = Other

Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Proportion of ankle RAs (%)

Type of revision (¥

Removal of prosthesis  31.26 2684 39,39 40.00 37.93 50.00 23.08 46.15 4500 39.29

Total revision 18.75 15,79 9.09 20.00 17.24 10.00 19.23 19.23 30,00 16.96
Partial revision 37.50 4211 4545 32.00 17.24 3667 57.69 2632 2500 3571
Other 12.50 526 608 800 2759 333 Q.00 7.69 0.00 804
Total {n): 18 19 33 25 29 30 26 26 20 224

Please note: In 10 {4.23%) ankle revision arthroplasties., the type of revision was not registered,
AA: revision arthroplasty.

Reasons for revision

TABLE Trend (proportion [%)] per year) reasons for revision in patients who underwent an ankle revision
arthroplasty in the Netherlands in 2016-2022

Yoar 2016 2017 2018 2019 2020 021 2022 Total
Ankle revision arthroplasty (n) 37 31 29 30 26 26 20 188
Reagens for revision; Proportion® (3]

Cyst formation 18 418 4aL4 533 231 539 0.4 ELSS
Inlay vocar 351 452 o 400 a8 308 254 347
Loosening of talus component 297 387 ve A0.0 115 208 300 3L7
Loasening of tikia component 1839 226 345 26.7 19.2 231 350 251
Malalignment 8.1 9.0 241 267 1L5 154 250 12.6
Instability B.1 25.8 207 267 19.2 7 =01} 166
Infection 125 32 24.1 10,0 115 154 50 121
Arthrafibrosis 54 97 35 67 231 2649 54 111
Dislacatian 54 97 62 100 T 39 L] 65
Peri-prasthetic fracture 0.0 32 35 33 77 oo 54 ERE
Other 5.4 [als] 103 100 15.4 38 160 B0

L One paticnt may have meore than one reason for revision. &s such, the total proportion is over 100%.
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Survival

Revision by patient characteristics

By gender
FIGURE Cumulative revision percentages of primary ankle arthroplasties by gender in the Netherlands in 2014-
2022 (n=1,098)
12 4 P
I —Men
——Wamen

Cumulative revision (%}

(v} 1 2 3 4 5 b 7 g
Time after primary ankle arthroplasty (years)

TABLE Cumulative revision percentages

LCumulative revision percentages - Kaplan Meier (25% CI)

Number {A] 1yr Iyr Eyr Tyr
Gender
Men (e ] 1.2 |0.3-2.0} 362152 6.7 (4.3-9.0) 82(51-11.3)
Women 459 0.5 0.0-L.1} 412162 5B8(22-8.4) 7.0(3.3-10.0)

Please note: Dotted lines represent the upper and fower limits of the 95% confidence interval
Flease note: The number of regrstered ankle revision arthroplasties 1= not complete.
Cl: confidence interval
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By age category
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FIGURE Cumulative revision percentages of primary ankle arthroplasties by age category in the Netherlands in

2014-2023 (n=1,100)

14 4

Curnulative revision (%)

Time after primary ankle arthroplasty (years]

______ —<h5 years

| ——55-74 years
275 years

TABLE Cumulative revision percentages

Comulative revision percentages - Kaplan Meier (95% Clj

Number {n) lyr 3yr Byr Tyt
Age category
<65 430 0.7 (0.0-15) A7 (246-6.8) 7.7 (4.3-10.5) 2.0 (657-1232)
G5-7% 462 1.2 (01-2.2) 42(2.1-63 6.6 {3.7-9.6) 85 46-125)
>75 208 0.5 [M0-1.5) 1.1(0-2.6) 2.1 10.0-4.8) i

Please note: Diotted lines represent the upper and lower limits of the 95% confidence interval
Flease note: The number of registered ankle revision arthreplasties 1s not complete.
Please note: na, if <50 cases were at risk: C: confidence interval.

164

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023

By BMI
FIGURE Cumulative revision percentages of primary ankle arthroplasties by BMI in the Netherlands in 2014-2024
(n=1,090)
18 4
| R —— Normal weight {<25)
B e — Overweight (25-30)
e Obesity (>30)
14 4 pisaiid
£
5
2
g
E
3
0 . . ; . s 6 2 .
Time after primary ankle arthroplasty (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Mceier (35% Cl)

Mumber [n) Iyr 3y Syr Tyr
Bidi category
Mormal wisight {<25) a7 0.4 (00-11) 2.0(0.3-37) 50418-81) 5.0 (19-8.1)
Owerweight (25-301 527 0.6 {0.0-13) 25 |11-40) 42 121-63) 66 32-10.1)
Obesity (=30) 266 20 0.3-3.7] 84 [44-115) 113 40.8-158) 12.2 17.4-17.0)

Please note: Diotted lines represent the upper and lower limits of the 95% confidence interval
Flease note; The number of regrstered ankle revision arthreplasties s not complete.
Cl: confidence interval
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Revision by procedure characteristics

Overall

FIGURE Cumulative revision percentage of primary ankle arthroplasties in the Netherlands in 2014-2022 (n=1,100)

1z

~——Primary ankle

Cumulative revision (%)
o

a 1 2 3 4 5 -] 7 8
Time after primary ankle arthroplasty (years)

TABLE Cumulative revision percentages of primary ankle arthroplasties

Cumulative revisien percentages - Kaplan Meier (25% CI)

Mumber (n)

Iyr

Byr

syr

Fyr

Byr

Primary ankle arthroplasty

1100

0.86(030-143)

3.82 (2.57-507]

.20 (4.54-8.04}

T.62 |5.44-980)

9.02 (6.10-11.84)

Please note: Dotted lines represent the upper and lower Limits of the 95% confidence nterval
Please note: The number of registered ankle revision arthreplasties is not complote
Cl: confidence interval

In 2014-2022, 52 (4.7%) primary ankle arthroplasties were implanted in patients who died within eight years after the primary procedure.
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By previous surgery

FIGURE Cumulative revision percentages of primary ankle arthroplasties by previous surgery in the Netherlands in
2014-2022 (n=1,073)

18 4

| — Mo
16 1 s

—VYes

Cumulative revision (%}

Time after primary ankle arthroplasty (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (95%: C1)

Mumber |n) yr 3yr Byr Tyr
Previous surgery
Mo 733 07 {0.1-L4} 26(13-38 53{33-74) 53(3.3-74)
Yes 340 12 {0.0-2.5 56(29-83) 7.8 4.4-11.2) 109 (5.1-15.89)

Please note: Dotted lines represant the upper and lower limits of the 98% confidence intarval
Flease note: The number of regrstered ankle revision arthroplasties 1= not complete.
Cl: confidence inberval
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Shoulder arthroplasty

Numbers

Registered procedures
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TABLE Number of registered shoulder arthroplasties per year of surgery (2014-2022) in the LROI in April

2023
Type of shouldor arthreplacty

Year of Reversed Total anatomical Hemi- Urilknowm) missing Reavision Total [n)
surgery arthroplasty (n) arthreplasty (A} arthroplasty n) {n} arthreplasty (o)
2014 1146 398 ae2 14 208 2318
2015 1578 S0z L FE] 7 272 2,782
201 1,748 519 3 14 174 2,893
21T 1488 1) 343 14 146 4351
2018 2140 629 285 & 3134 3394
2013 2430 G040 233 3 353 3619
2020 2,159 477 178 4 309 a1ar
2021 2451 =t 178 38 328 3,581
2022 2866 601 205 1 339 4012
Tatal 18,606 48732 2,645 101 2,763 28,987

e

Procedures

FIGURE Number of primary shoulder arthroplasties and shoulder revision arthroplasties registered in the

LROI in the Netherlands 2014-2022

Year

Mumber of shoulder arthroplasties {n)

4,000
3,500
3,000
2,500
2,000

1,600

1,000+

R00

04

Type of procedure {n}

Frimary shoulder
Shoulder revision

Total:

Type of procedure per hospital

D
il —
. -
B e D— — = "'\-\_V/(-
e
= Primary shoulder
= Shoulder revision
0_____—-0-—0-—-—'_‘: e —0 1 2
2014 2015 2016 2017 2018 2019 2020 2021 2022 Tatal
2,120 2510 2519 2.905 3.060 1266 2818 3263 3.673 26,224
272 274 346 334 353 309 aze 338 2.763
2.328 2782 2893 3,251 3394 3619 1127 3581 4012 28,987

Qut of 3,673 primary shoulder arthroplasties that were performed in 2022, 1% (n=47) was performed bilaterally.

FIGURE Number of primary shoulder arthroplasties and shoulder revision arthroplasties per hospital in
the Netherlands 2022 (n=3,673)

168

Mumber of shoulder arthroplasties (n)

400
350 |
300

250
2004
150

100

o

Hospital (n=62)

= Primary shoulder
= Shoulder revision
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Type of hospital
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FIGURE Trend (proportion [%] per year) in type of hospital performing primary and revision shoulder
arthroplasties in the Netherlands in 2014-2022

100

E H F=A i L | i 1 L
o
a
&
£ &0l
e = General hospital
A — Private hospital
3 404 University Medical Center
B
-]
E 20
E
=]
= gl v —: - _ ¥ Tl = i 1t ¢ LREH 2023
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Type af hospital (%)
General hospital 9235 92.06 9246 21.45 90.37 92.15 20.44 B9.00 9040 91.09
Private hospital 3.48 4,28 246 514 B.45 878 739 B8O 7.60 6.02
University Medical Center 4.17 387 408 3.41 3ia 2.07 21T 221 199 2.89
Tatal {nj: 2,328 2,782 2,893 3,251 3,384 3,619 3,127 3,581 4,012 28,987

Please notes in 2022, 64 general hospitals. & UMCs and 12 private hospitals performed shoulder arthroplasties.
General: general hospital: UMC: university medical centre; Private: private hospital

Type of primary shoulder prosthesis by type of hospital

FIGURE Type of primary shoulder arthroplasty (proportion [%] per category) by type of hospital in the

Netherlands in 2022

100 i B ;
g |
- B0
e
i
&
a GO
§ — Reverse
= — Total anatomical
S o Hemi
£
H
g 2
(=%
o+ . 2 8 = L : 0 kB
Type of hospital General hospital University Medical Center Private hospital Tetal
Type of primary shoulder arthroplasty (%)
Reverse &0.41 6571 5442 78,05
Total anatomical 1421 12.86 4150 16.37
Harmi 538 21.43 4.08 .58
Tattal {n): 3,308 70 294 3672

Please note: in 2 (00 1% primary shoulder arthroplastics. the type of primary shoulder arthroptasty was mot registered in 2022

54 shoulder arthroplasty; Reverse: reverse total shouwlder arthroplasty; Total anatomical: tetal anatomical shoulder arthroplasty; Hemi: shoulder hemiarthroplasty.
General: general hospital: LIMC: upiversity medical centre; Private; private hospital,
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Type of primary shoulder prosthesis by age category

FIGURE Type of primary shoulder arthroplasty (proportion [%] per category) by age category in patients
with a primary shoulder arthroplasty in the Netherlands in 2022

100

a0

Proportion of primary 545 (%)

Age category <b0 50-59

Type of primary shoulder arthroplasty (%)

Reverse 2394 4266
Tatal anatomical 3239 40.21
Hermi 4366 17.13
Total {n): 71 286

a0-89

65.54
27.39
707

920

70-79

8636
11.10
253

1738

=80

9482
274
244

B57
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= Reverse
= Total anatomical
Hemi

Total

7B.05
16.37
5.58

3672

SA: shoulder arthroplasty: Reverse: reverse total shoulder arthroplasty: Tatal anatomical: total anatomical shoulder arthroptasty: Hemi: shoulder homizethroplasty.
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Primary shoulder arthroplasty
Demographics

Patient characteristics by type of shoulder prosthesis
TABLE Patient characteristics of all patients with a registered primary shoulder arthroplasty by type of
primary shoulder arthroplasty in the Netherlands in 2022

Dutch Arthroplasty Register (LROI) © 2023

Reverse Tatal anatomical Hemi Totak*
M (%) 2856 (78] 601 (16) 205 |6} 3673
Mean age |years} (SD) J36(79 G506 (8.2} 625 {125) 717 (9.04
Age (years) (¥}
<50 1 4 15 2
50-58 4 15 24 a8
60-68 21 LY 32 25
70-73 52 32 21 47
=80 22 <] a8 13
Gender (%)
ten 26 ELi] 3B 28
Women 74 G4 62 T2
ASA seore (%)
l L] 12 12 G
1 54 63 58 56
i-Iv 41 24 o iz
Type of hospital (%)
General w3 78 a7 a0
umc 2 2 7 2
Frivato L3 20 B B
Specialism (%]
Orthopaedic surgeon 29 100 97 29
Trauma surgeon 1 a 3 1
Driagnosis (%]
Osteqarthritis 34 a1 51 44
Fracture 2 Q 2 1
Cuff arthropathy 22 Q 1 7
Fost-traumatx g 3 g g
Cuff rupture 7 a [ 11
Freumataid arthrits 2 2 3 2
Osteonecoss 1 3 L] 2
Chwonic (subjdElocation 1 a o 1
inflammatery arthritic [V s} 1 [a]
Turriaur 4 a 1 a
Other 2 1 El r
Walch score (%)
Al 47 31 48 43
Al 28 38 a8 31
Bl 3 i3 ] 1L
= g -} 7 a
B3 4 2 4 4
c 2 1 B Z
Mean Body Mass Index (ketn®] (SD) 282152 286 (5.4 2B.6 [57] 28.3 (5.2
Body Mass Index (ka/m?) (%]
Underwaeight |218,5) 1 1 1 1
Mormal weight [~ 18,5-25) 29 25 28 28
Ouerweight (»25-30| 30 43 36 39
Obesity |»30-40) 28 ] ki | ]
Marbid cbesity (=400 3 3 4 3
Smaking (%)
Ho 1 ad a al
Yes 9 10 13 9

1 Also contains L (0.03%) primary shoulder arthroplasty of which the type of prosthesis had net been registered.
Roverse: reverce tetal choutder arthroplasty. Total anatomécal: anatomic toial choulder arthreplasty: Hemi: chowlider hemiarthroplasty; General: general hospital: UMMC university medical centre: Private: private hospatal: SO0

standard deviation

RD| 2023

The number of registered shoulder hemiarthroplaties in the LROI is not complete, since these procedures are also performed by trauma
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Surgical techniques

Surgical approach by type of shoulder prosthesis

FIGURE Surgical approach (proportion [%] per category) by type of primary shoulder arthroplasty in
patients with a primary shoulder arthroplasty in the Netherlands in 2022

100+
g
w504
<L
ui
-
g5 GO
£ = Deltopectoral
z — Anterasuperior / superolateral
2 any Other approach
2
j=
2 |
£ 20y
o

o - LRO! 2023
Type of primary SA Reverse Total anatomical Hemi Total

Surgical approach (%)

Deltopectoral 7171 99,66 9646 7757
Anterasuperior | superclateral 2528 0.34 3.03 20,04
Other approach 301 0.00 051 2.38
Total in): 2,828 581 198 3,607

Sa: shoulder arthroplasty. Reverse: revarsa total shoulder arthroplasty: Tetal anatomical: total snatomical showlder arthroplasty: Hemic shoulder hemiarthroplasty.

Fixation by type of shoulder prosthesis

FIGURE Type of fixation (proportion [%)] per category) by type of primary shoulder arthroplasty in patients
with a primary shoulder arthroplasty in the Netherlands in 2022

1001 £ [
z l
= a0
<1
Ui
&
E Bl = Cementless
A = Hybrid: humerus cemented
T 4 Hybrid: glenoid cemented
< = Cemented
3
g 24
n_ -
ol | . 1 2 LROY
Type of primary S Reverse Total anatomical Hemi
Fixation (%)
Cementless 74.49 1986 75.88 65.75
Hybrid: humerus cemented 2231 0.69 Q.00 17.77
Hybrid: glenaid cementad 0.60 74.27 Q.00 12.45
Cemented 2.6 5218 2412 4,04
Total {n): 2,842 579 170 3,591

SA: shoulder arthroplasty, Reverse: reverse tokal shoulder arthroplasty; Tetal anatomical: total anatemical sheulder arthroplasty; Hemi shoulder hemiarthroplasty.
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Bone cement

Antibiotics by type of shoulder prosthesis
FIGURE Use of antibiotics in bone cement (proportion [%)] per category) by type of primary shoulder
arthroplasty in patients with a primary shoulder arthroplasty in the Netherlands in 2021

Dutch Arthroplasty Register (LROI) © 2023

104+
g |
- B0+
=
i
= 1
T 60 — Gentamicin
E = Gentamicin+Clindamycin
& Erythromyein+Colstin
2 an| =No
2 = Tobramyein
.
g 20
& |
g . 2 . ] £ LROV2022
Type of primary S Rewverse Total anatomical Hermi Total
Bone cement antibiatics (9)
Gentamicin G684 96.33 100.00 S6.83
Gertammont+Clindamyan 228 000 0.00 125
Erythromycin+Colistin 0.18 2.20 0.00 096
M .70 1.22 .00 0.86
Tobramycin 000 024 0.00 010
Total {n); 570 409 63 1,042

54 shoulder arthroplasty. Reverse: reverse total shoulder arthroplasty; Tetal anatomical: total enatemical shoulder arthroplasty, Hemi shoulder hemiarthroplasty

Viscosity by type of shoulder prosthesis
FIGURE Bone cement viscosity (proportion [%] per category) by type of primary shoulder arthroplasty in
patients with a primary shoulder arthroplasty in the Netherlands in 2022

100
S
o 0
=1
i
5 60
3 {
£ = High
‘g — Medium
S 404 Low
2
H
&
o
o4 - 2 . i
Type of primary Sk Reverse Total anatomical Hami Total
Bone cemant viscosity | %)
High 56.04 573 B9.23 9554
Medium 244 403 1077 3150
Low 152 0.24 000 0.96
Total {n): 857 422 65 1,144

SA; shoulder arthroplasty. Reverse: revarse tokal shoulder arthroplasty: Total anatomical: total anatomical showlder arthroplasty: Hemic shoulder hemiarthroplasty.
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Vacuum mixing system by type of shoulder prosthesis

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Bone cement pre-packed in a vacuum mixing system (proportion [%)] per category) by type of
primary shoulder arthroplasty in patients with a primary shoulder arthroplasty in the Netherlands in 2022

100

40

20

Proportion of primary 545 (%)

U +
Type of primary SA Reverse Total anatomical

Waeiuim mixing system 3]

Pre-packed 5347 7441
Separately packed 36.53 25,50
Total {n): 657 422

Separately packed: separately packed bone cement components; Pre-packed: Bone cement pre-packed in & vaosum mixing system

= Pre-packed
= Ecparately packed
LB 2023

Total

66.87
33.13

1,144

54 shoulder arthroplasty. Reverse: reverse total shoulder arthroplasty; Total anatomical: tokal snatomical shoulder arthroplasty: Hemic shoulder hemiarthroplasty.

Most frequently registered components
Reverse total shoulder arthroplasty

TABLE The most frequently registered humeral stems, humeral liners, glenospheres, metaphyses and
glenoid baseplates in primary reverse total shoulder arthroplasties in the Netherlands in 2018-2022

Year: JOUF__A0NE (N0, et I
Humeral stem (n) 1,967 2,246 1,928 2,336 2,645
Name: Propartion (%}
Dalta X-tend 346 339 309 275 30.4
Apguabs Ascend Flos 13.4 134 141 161 137
Comprehensive Mini 9.3 B4 a9 77 100
Aequaliz Reversed Fracture EQ 8 8 T2 7.1 67
Glabal Unite 11 4.5 34 4.3 58
‘fear 2018 2019 2020 2021 2022
Humeral liner (n) 1823 2,085 1,899 2,272 2517
Mame: Proportion (%)
Delta X-tend 336 359 343 19 373
Asgualis Ascend Flex 149 1432 i54 02 159
Comprehensive 114 1139 133 121 150
Aequalis Reversed Fracture 58 5.3 6.5 6.6 G.3
Eguinoxe LI 6.4 50 51 55
Year 2018 2019 2020 2021 2022
Glenosphere {n) 1,940 2,216 1.B840 2,245 2,644
MName; Proportion (%)
Delta X-tend 35.0 3648 788 provd 354
Acqualis Reversed || 240 448 269 262 208
Comprehensive 11.2 116 135 124 14.7
Perform Reversed 4.2 5.9 5l 9.6 7.1
Eguinoxe BB 6.0 5.4 5.2 53
Year 2018 2013 020 2021 2022
Metaphysis () 1510 1829 1498 1821 2,067
Mame; Proportion (%)
Delta X-tend 342 3rh 29.1 pr s 4.2
Aequatis Ascend Flex 178 172 190 238 184
Comprehensive 140 131 162 14.1 17.7
Aequalic Reversed 127 121 21 4 [
Equinaxe BS 7.2 &8 B4 67
Year 2018 2019 2020 2021 2022
Glengcid baseplate 1,946 2197 1933 2,259 2581
Mame: Proportion [%)
Delta X-tend 359 369 EEX] 9.7 6.6
Asquatis Reversed 11 267 248 256 6.1 217
Comprehensive 118 117 27 124 151
Perform Reversed 42 57 47 9.4 73
Enuinaxe 67 5.4 €9 45 52
& LROI2023
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Total anatomical shoulder arthroplasty
TABLE The most frequently registered humeral stems, humeral heads and glenoid components in primary
total anatomical shoulder arthroplasties in the Netherlands in 2018-2022

Yaar 018 2019 2020 2021 2022
Humeral stem (nf 526 518 380 514 535
Mame; Proportion [%)

Aegualis Ascend Flex 268 63 13z 30 348
Global leon 4.2 6.2 71 L 11.B
Comprehensive Mano 86 e 74 105 114
SMR Stemloss 57 6.9 ) B.L 2.8

AR Short 55 10.6 BT 78 K-

‘fear 018 2019 2020 2021 2022
Hurneral Liner (1) 530 529 393 530 546
Mame; Proportion [%)

Aegualis Ascend Flax 274 274 5.4 e ] 52
Comprehensive 123 9.6 10.4 145 13.7
Glabal leon 13 57 E& 6.6 121
Global Unite/Globat AP 183 17.2 160 128 11.0
SMR head B3 3.4 8.4 5 a5

Year 2018 2019 2020 2021 2022
Glenosphers (n) 580 551 3a9 540 544
Mame; Proportion [¥)

Acqualis Perform Keeled 153 187 278 7B 27.4
Glabal APG+ 281 268 237 g0 24.4
Comgrahensive 128 5.8 113 150 145
Acgualis Perform Feaged 100 98 95 106 101
SKR TT hybeid glonoid 0Q 0.2 26 50 6.1

Shoulder hemiarthroplasty
TAELE The most frequently registered humeral stems and humeral heads in primary shoulder

hemiarthroplasties in the Netherlands in 2018-2022

Year 2018 201% 2020 2021 2022
Humeral stem |nj 211 166 141 157 164
Mame; Propaortion (%)
Aequalis Ascend Flex 180 21.1 270 236 226
Global Unite 76 54 35 6.4 79
Sidus Baseplate 6.6 24 43 7.0 7.3
Affinis Short 38 18 28 25 73
Comprehensive Fracture 6o 36 78 115 a7
Year 2018 2019 2020 2021 2022
Humeral head [n) 251 pitcl:] 158 160 172
Mame; Propartion (%)
Aegualis Pyrocarbon Humeral Head &g 157 228 156  1Z8
Aequalis Ascend Flax 84 4.0 51 10.0 128
Comprehensive 183 21.2 10.1 18.1 110
SMR head 32 51 9.5 113 105
Copatand 84 i1 9.5 [e] B.1
& LROI 2023
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Most frequently registered types of bone cement

Reverse total shoulder arthroplasty
TAELE The most frequently registered types of bone cement by type of mixing system used during
primary reverse total shoulder arthroplasties in the Netherlands in 2018-2022

Yoar 2018 2019 2020 _202!_ 2022
Bone cament pre-packed in a vacuum mixing systam (n) 247 294 206 385 417
Cement name: Proportion (%)

Palacos H=0 45,7 4,3 575 520 4440
Refcbacin Bone Coment R 49.0 44,2 320 34.2 460
Refobatin Plus Bone Cement 53 85 108 4.8 6.5
Year 2018 2019 2020 2021 2022
Separately packed bone cement components [n) 255 238 218 183 gl L
Cement name: Proportion (%)

Palacos R+G 563 (8.8 592 Aaca [+ B
Copal G+C 13 17 3.2 27 1249
Falacos My =G 4.7 38 re 4.4 5.8
Falacos LV iz 9.4 59 2B 4.4 4.2
Refobacin Bone Cement R U4 4 14 33 33

Total anatomical shoulder arthroplasty
TAEBLE The most frequently registered types of bone cement by type of mixing system used during
primary total anatomical shoulder arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 2021 2022
Bone cement pre-packed in a vacuum mixing system (n) 140 238 181 284 313
Cement name; Proportion {%)

Refobacin Bone Cement R 29 471 s 403 48O
Falatos R+G 37.1 47.1 54.1 44.0 402
Refobacin Plus Bane Cemant 100 549 o4 6.7 102
Year 2018 2019 2020 2021 2022
Separately packed bone cement compenents {n) 83 185 134 129 108
Cement name: Proportion (%)

Falacos R+G s40 T19 519 8.3 472
Copal G+C 0.0 0.0 00 0.0 278
Simplex ABC EC 6.5 18.5 127 7o 120
Refobacin Bone Cement R 10 59 124 5.4 4G

Biamet Bane Cement R 0.0 0.0 22 39 3.7

123

Shoulder hemiarthroplasty
TABLE The most frequently registered types of bone cement by type of mixing system used during
primary shoulder hemiarthroplasties in the Netherlands in 2018-2022

Year 2018 201% 2020 2021 2022
Bone cement pre-packed in a vacuum mixing system (n) 41 46 30 g2 34
Cement name: Proportion (%)

Rotabacins Bone Coment B 488 52.2 333 355 s0.0
Refabacin Plus Bone Cement 268 130 40,0 154 294
Falacos R+G 24.4 348 257 452 208
Year 2018 2019 2020 2021 2022
Separately packed bone cement components (n) 48 34 9 12 30
Cement rame: Proportion (%)

Palacos R+G E57 471 655 833 567
Simplex ABC EC 42 B3 £.9 oo 167
Refabacin Bone Cerment R 104 59 6.9 0.0 104

|
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Shoulder revision arthroplasty
Type of revision

FIGURE Trend (proportion [%] per year) in type of revision in shoulder revision arthroplasties in the
Netherlands in 2014-2022

NEEEEREEREN

2
w 80
<
o
g ‘
3; 60 | = Removal of prosthesis
2 = Total revision
i Partial revision
2 40 = Other
=
3
g- 20
o
0- : . )
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Type of shoulder revision (%)
Removal of prosthesis B.33 462 5.70 633 11.21 12.36 13.77 13.46 1071 987
Total revision 46.08 46,54 39,16 45.78 42.06 339 27.87 3119 39.29 3865
Fartial revision 39.22 41,15 40,77 41.27 40,50 46,55 48.85 44.65 41.37 4351
Other 6.37 769 B.37 6,63 623 7.18 2,51 10.70 B.E3 7a7
Total {n): 204 260 263 332 321 348 305 327 336 2.696

AA: revision arthroplasty

Reasons for revision
TABLE Trend (proportion [%] per year) in reasons for revision in patients who underwent a shoulder
revision arthroplasty in the Netherlands in 2014-2022

Toar 2014 2018 2016 2017 2018 2019 2020 2021 2022 Tatal
Shoulder revision {n) 208 272 274 346 334 353 300 328 339 2763
Reasons for revision, Froportion® (%)

Infection 182 165 223 214 249 28.1 288 323 304 253
Insrabiiny 125 154 234 263 222 22.7 240 198 20.4 211
Progression of ostecarthritis 240 246 68 168 15.0 123 104 113 112 152
Loosening of glencid component 125 13.2 106 130 1.1 113 104 143 186 128
Cuifd ¢ upture 139 151 110 145 12.0 113 100 110 109 121
Cutf arthrapathy i35 132 138 ilg 96 116 a7 7 4.4 2
Malalignment 120 129 a4 83 60 62 EE 58 ar as
Loosening of humeral compenent 8 a7 110 46 iz 54 87 79 g9 7B
Peri-prosthetic fracture 213 58 51 46 B& B2 58 =Rz BO 6.2
Revision after shoulder removal? 30

Crther 106 118 120 83 126 113 17.5 128 112 122

! Dne patient may have more than ene reason for revision, As such, the total propartion is over 1005,
? Please note: Removal after choulder revision was not registered before 2032

LRI 2023
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Surgical techniques

Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in shoulder revision arthroplasties in the
Netherlands in 2014-2022

9 . . - o = :
80+
B0 — Cementless
= Hybrid: humerus cemented
A Cemented
01 = Hybrid: glenoid cemented
204

Proportion of shoulder Rés (%)

Year 2014 2015 2016 2017 2018 2019 2020 2021 2022

Fixation (%)

Cementless 38.88 42.28 57896 54.55 G628 G6.85 7132 G9.31 G463 60.14
Hybrid: humerus cemantatl. 86 2764 1837 2955 1533 19.21 18.99 18.41 233 2179
LCemented 21.47 20.73 18.78 1136 1533 10.60 7.36 239 8.16 1313
Hybrid: glensid cemented 4.69 935 4.80 455 307 331 233 289 340 4.94
Total {n): 177 248 245 308 261 302 258 277 294 2,388

AA: revision arthroplasty.

Conversion to TSA

FIGURE Trend (proportion [%] per year) in conversion of a shoulder hemiprosthesis to a total (anatomical
or reverse) shoulder arthroplasty in the Netherlands in 2014-2022

1

0g
80
&0

— No
an] - Yes
20
o ) b . i & LI 23 |

Proportion of shoulder R&s (%)

Year 2014 2015 2016 2017 2018 2012 2020 2021 2022 Total
Conversion to TSA (%)

Mo 57.14 58.68 7024 75.23 7013 7667 853.89 B199 8571 74,66
Yes A2.86 4132 28,76 2477 2987 2332 1611 1801 14.29 2534
Total in): 182 242 252 323 298 330 298 311 323 2.565

AA: revizion arthroplasty; TSA&: totsl shoulder arthroplasty.
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Conversion to hemi

FIGURE Trend (proportion [%] per year) in conversion of a total (anatomical or reverse) shoulder
arthroplasty to a shoulder hemiprosthesis in the Netherlands in 2014-2022

100+

B0

604
—No
- Yes

404

20

! : i | h ' L 1 B .

Year 2014 2015 2016 2017 2018 2012 2020 2021 2022 Total

Proportion of shoulder RA&s (%)
{=] = (=] Q

L=

Conversion to hemi (%)

No 95.40 9444 96,76 9429 9281 9358 96,94 93,85 96,64 94,92
Yes 460 5.56 324 571 7.19 642 3.06 615 336 5.08
Total in): 174 234 247 315 292 327 294 309 3y 2519

RA: revision arthroplasty.

Bone cement antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in shoulder revision
arthroplasties in the Netherlands in 2014-2022
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Year 2014 2015 2016 2017 2018 2019 2020 2021 20232 To!al-
Bone cement antibiotics (%)

Gentamicin 5294 62,93 62.63 51.92 G058 56.18 50.75 49.43 52.08 55.90
Gentamicin+Clindamycind 2. 16 niz 35.35 4038 3558 40.45 4328 4253 4167 38.66
Erythromycin+Colistin -~ 3.92 603 101 2.88 192 112 597 0,00 2.08 278

Gertamicin+Vancomycin  0.00 0.00 1401 385 192 112 .00 B.05 417 2.20
No 0.23 0.86 0.00 0.96 0.00 112 0.00 0,00 0.00 0.46
Total {n): 102 116 89 104 104 83 &7 87 95 264

AA: revision arthroplasty
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Most frequently registered

Components

Dutch Arthroplasty Register (LROI) © 2023

TABLE The most frequently registered humeral stems, humeral heads, humeral liners, glenoid baseplates,
glenospheres and metaphyses in shoulder revision arthroplasties in the Netherlands in 2022

Tear 1 F01% 2020 2021 2022
Humeral stem [n} 151 138 105 128 145
Mame; Proportion (%)
Didta X-tand 37 367 419 E 4zl
Aseend Flox 33 79 =A7] FAl 138
Aanualis Aseend Flox Comentarl 20 43 0.0 38 9.0
Giakal Linite 4.0 6.5 10 7B P&
Apnualis Flox Revive an 0o 1 102 E5
Year 2018 2019 2020 2021 2022
Humieral head (nf 48 32 26 32 31
Mame; Propartion (%)
Aequalis Ascend Flax 104 180 7R3 21 418
Glotal AR 280 218 15.4 156 124
Comprehensive 21 63 as on BE
Clobal UnitedGlobal AP 6.3 125 7 &3 65
SMRCTA head oo 63 o0 31 65
Year 2018  201% 2020 2021 022
Humegral liner {n) 181 219 183 198 22
Mame; Proportion (6]
Dreita ¥ tend LEs-) XA 376 alb 934
Aenualis Ascerd Flox £ 14.6 2% 167 204
Comprzhensive 110 a.l 11.1 2.1 BB
Aaqualis Reversed I 83 a1 5B 6.1 4.1
Equinane 5.0 59 63 30 36
Year 2018 201% 2020 2021 2022
Glaneid baseplate {n) 146 128 93 17 125
Mame; Fropartion (%}
Deita X-tend 507 4FF 420 453 520
Aggualis Reversed Il 114 211 161 137 154
Farfarm Reversed 4.1 a7 32 .4 95
Comprehensive 26 9.4 1h1 1240 Ba
ATfings Ireerse 21 i3 65 43 24
Year 2018 2012 2030 2021 2022
Glenasphere [n) 191 218 141 165 175
Mama; Proporticen [
Drelta Xotend Li-E-) 3r2 0 388 a4
Barepualis Rowversed 1 152 183 17.0 135 las
Pleer farim Reversed i8 82 B4 103 131
Comprehonsive 110 78 11.3 oF 7.4
SMR reversed head 7 al 113 4 o} 29
Year 2018 201% 2020 2021 2022
Metaphysis {n] 112 128 100 121 130
Mame; Froportion [36]
Aequalis Ascend Flex 134 203 IR0 264 ansg
Dhoita ¥ tond ED 48 170 240 6D
Compsehensive 178 172 180 165 146
Aequalis Reversed I 107 133 780 41 34
Anatemicsl mwerse Humers! Cups 83 10,2 Lo 5.0 a8

Types of bone cement
TABLE The most frequently registered types of bone cement used during shoulder revision arthroplasties
in the Netherlands in 2018-2022

Year 2018 2018 2020 2021 2022
Bone cernent {n) 101 B4 60 i ag

Cement name; Proportion 3]

Copal G+L 287 =R 3.3 434 400
Palacos R+0G 406 &7 B3 3za 278
Refobacn Bone Cement R 149 143 117 158 1d.4
Refobacm Plus Bone Cement an 18 L7 o L6

Capal G+ 20 1.2 00 16 33
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Survival overall
Revision within 1 and 3 years
By type of shoulder arthroplasty

Dutch Arthroplasty Register (LROI) © 2023

TABLE Cumulative 1-year and 3-year revision percentage of primary shoulder arthroplasties by type of

shoulder arthroplasty in the Netherlands in 2017-2021 (n=15,178)

Kaplan Meier (95% Cij

Ty af priviary shodilder arthdaplasty Miirmiber {in) Tyt Fyr

Reverse 11131 2.542.2-27} 40 3.6-44
Total anatomicel 2839 1.2{08-15| 39 B.2-4.7}
Hemi 1208 2.2413-20) 6.6 (5.1-8.1)

Riewerse: reverse total shoulder arthroplasty: Total anatomécal: total anatomical shoulder arthroplasty: Hemic shoulder hemiarthroplasty.

Ok confbdance inteival

In 2017-2021, 359 (2.3%) primary shoulder arthroplasties were implanted in patients who died within one year and 789 (5.2%) primary
shoulder arthroplasties were implanted in patients who died within three years after the primary procedure,

By type of revision within 1 year

TABLE Cumulative 1-year revision percentage of primary total (reverse and anatomical) shoulder
arthroplasties by type of revision in the Netherlands in 2017-2021

Cumulative 1-year revision percentage - Kaplan Meier [95% Cl}

Reverse (n=11,131}

Anatomical {n=2,839)

Any type of revision?
Major revision?
Only humeral stem
Only glenoid baseplate {reverse} or glenoid [anatomical)
Humeral stem and glenoid baseplate (reverse) or glenoid (anatomicat)
Minar revision®
DAIR
No DAIR

25{22-27)
11{08-1.3)
0.2 10.1-0.3)
0.4 {0.3-0.5)
0.4 (0.3-0.5)
1.4 |1.1-16)
0.4 (0.3-0.5)
10(0.8-12)

1.2 (0.8-16)
10 (06-13)
02 (0.0-0.4)
0.4 (0.1-0.6)
03 (0.1-05)
02(0.0-0.3)
0.0 (0.0-0.0)
0.2 (0.0-0.3)

3 Any type of revision indludes minor and major revisions as well as revision procedures that could not be classified as minor or major revision.
? Revision of at least the humeral stem or glencid baseplats (reverse]/ glenoid (anatomical) compaonent.

3 Only liner andéor metaphysis exchange (including DAIR procedures)

Reverse: reverse total shoulder arthroplasty; Anatomical: total anatomical shoulder arthroplasty; Cl: confidence interval

In 2017-2021, 216 (1.9%) primary reverse total shoulder arthroplasties and 20 (0.7%) primary total anatomical shoulder arthroplasties were
implanted in patients who died within one year after the primary procedure.

Time after primary reverse TSA

TABLE Time after primary reverse total shoulder arthroplasty until short-term revision in the Netherlands

in 2017-2021 (n=11,131)

Time after primary reverse TSA Percentage revisions (%)

Day 0-22 0.6
Day 30-1E2 14
Day 1B3-364 08
Day 365-730 [second year) 0.3
Dy 7F31-1095 |third year) 03

T tetal shoulder ahoplasty

Time after primary anatomical TSA

TABLE Time after primary anatomical total shoulder arthroplasty until short-term revision in the

Netherlands in 2017-2021 (n=2,839)

Time after primary anatomical TSA Percentage revisions (%)

Day 0-22 o1
Day 30-1E2 a3
Day 1B3-364 a7
Day 365-730 [second year) 17
Dy 7F31-1095 |third year) 05

T tetal shoulder ahoplasty
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Time after primary hemi
TABLE Time after primary shoulder hemiarthroplasty until short-term revision in the Netherlands in 2017-

2021 (n=1,208)

Time after primary hemi

Percentage revisions (%)

Day 0-29

Day 30-182

Day 183-364

Day 365-730 (second yoar)
Dy 731-1095 ([third year)

04
06
16
26
190

Reasons for revision by type of shoulder
TAELE Reasons for revision within one year in patients that underwent a shoulder revision arthroplasty by
type of shoulder arthroplasty in the Netherlands in 2017-2021

Type of shoulder arthroplasty

Reverse n=287) Total anatemical (n=39) Hemi (n=31)
Reason for revision Propartion® (%) Propartion® (%) Fropartion® (%)
Invstability 456 A0E 258
Infocton 296 0.0 8.7
Cuff rspture n.a. Izs 323
Malabgnrment 4.5 128 161
Cuff arthropiasty n.a. 7 258
Loasening of glenced component 105 103 0.0
Loasening of humeral component 2B pA 6.5
Peri-prasthetic fracture 2.0 n 0.0
Frogression of ostecarthnitis 1.7 28 15,1
Other 108 15.4 226

Fiease note: After a reverse total shoulder arthroplasty, the rotater ouff is no longer present
Heverse: reverse botal shoulder arthroglasty: Total anatomical: total anatomical shoulder arthroplasty; Hemi: shoulder hemearthroglasty,

Dne paticnt may have more than one reason of rovision
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Revision within 7 years
Overall
FIGURE Cumulative revision percentage of primary shoulder arthroplasties in the Netherlands in 2014-2022
(n=26,112)

10

L]

——Qverall
&8

Cumulative revision (%)
w

a 1 2 a 4 5 & 7 B
Time after primary shoulder arthroplasty [years)

TABLE Cumulative revision percentages

Humber [n} Wumber at risk (n} Compating Risk (35% CIj Kaplan Meier® [95% CI)
Primary shoulder arthroplasty 26,112
1-yeaf revislon ) 21745 2.3 [2.1-25| 2.3 [2.0-2.4)
J-yearrevision (%) 14833 4.4 (4.1-47) 4.5 [4,.2-47)
S-year revision (%) 8,334 34 151-57| 5.6 (5.3-655]
T-year newision (%) 3446 6.1 |5.7-6.5] 6.5 [6.1-6.9)

+ The cumulative revision percentage wsing the Kaplan Meer method is shown in the figure.
Pleaso note: Dotied lines reprosent the spper and lower limits of the 35% confidence interval,

LRD: 2023

In 2014-2022, 2,674 (10.2%) primary shoulder arthroplasties were implanted in patients who died within seven years after the primary
procedure.
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By type of shoulder arthroplasty

FIGURE Cumulative revision percentage of primary shoulder arthroplasties by type of shoulder arthroplasty in the

Netherlands in 2014-2022 (n=26,016)

16 -
1 ——Reverse
—— Total anatomical

1z | Hami

Cumulative revision (%)
-,

0 1 2 3 4 5 3 7 3

]

Timme after primary sheulder arthroplasty (years)

TABLE Cumulative revision percentages

Type of prirnary shaulder Cumulative revision percentages - Kaplan Meier (95% CI)

arthroplasty Mumber (n) 1w Iy Sy Iy
Roverse 18,534 24 [22-2.7) 3.9 (3.6-4.2| 4.7 (4.4-51) 5.4 [4.2-58)
Total anatermical A ESE 11 (0.8-1.4) 41 (35-4.8] 55{4.7-8.2) 65 [5.6-7.4)
Harmi 2627 22 (1.7-18) B0 {6.9-9.1) 103 (2.0-116) 12,0 [10.5-13.4)

Pleaso note: Dotted lines represent the upper and lower limits of the 253 confidence mtorval
Aeyerse: roverse botal shoulder arthroplasty: Total anatomical: total anatomical shoulder arthroplasty; Hemi shoulder hemearthroplasty, O confidence intorval
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By procedure year
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FIGURE Cumulative revision percentage of total (anatomical or reverse) shoulder arthroplasties by procedure year
of primary shoulder arthroplasty in the Netherlands in 2015-2022 (n=15,271)

&

Cumulative revision (%)

z 3 4 5

Time after primary total (reverse or anatomical) shoulder arthroplasty (years)

—— 2015-2016
o~ —017-2018
I
I 2019-2020
§ 7 8

TABLE Cumulative revision percentages

Procedure year

Cumulative revision percentages - Kaplan Meier (25% CI}

primary shoulder  Mumber [n) 1yr 3yr Syr Ty
2015-2016 4330 202{L60-2.44) 4.223.61-4.83} 5.37 (4.60-6.05) 6.23 (5.4E-6.98)
2017-2018 5302 229(182-259) 407 [3.53-4.61) 4.80 (4.21-5.29) na.
a019-2020 5539 214 (1.76-25632) 3,81 |3.30-4.33| na. n.a.

Floaso mete: Dotted lines reprocent the upper and Lewer Limics of the 95% confldonoe intoreal

Ploace mote: nua. if
Ci: confidence intorval

185

=50 cases were at rick.
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Survival reverse total shoulder arthroplasty
Revision by patient characteristics
Reverse TSA by gender

FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by gender in the Netherlands in

2014-2022 (n=18,520)

14

12 -

Cumulative revision (%)

——Men
—Waomen

0 1 2 3 4 5 6 7 a 5
Tirme after primary reverse TSA [years)
TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier (25% CI)
Mumber {nj Iyr 3yr Syr Tyr Byr

Gender

Men 4352 5.2 {4.5-5.8) 7R FOET B8 ({7.8-9.8| 110 (3.5-12.5) 11.427-131)

Wimon 14.168 16(1.4-18} 28[25-31) 35432-39) 3A([34-47) 31.9(3.4-43
Please note: Dotted lines represent the upper and ower limits of the 95% confidence interval
Tk confidence interval
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Reverse TSA by age category
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by age category in the
Netherlands in 2014-2022 (n=18,519)

14

——>50 years
——50-59 years
B60-69 years
—T70-79 years
e 280 yEETS

Cumulative revision (%)

9
Timve after primary reverse TSA (years)
TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier [95% CI)
Mumber (m) Iy 3yr Byr Tyr Byr

Age [years)

<5 124 85 (3.4-135) 13B1{72-20.4) na ., na,

G0-69 i1 432858 .2 {5 1-9.4) 8.215.8-10.6} 9 [62-11.9) 9.0[6.2-11.9)

B0-69 3992 33 (27-38) 6.0 {52-6.8) 71{62-8.1} 85{7.2-9.7) 9.1 |7.6-10.6}

JO-79 2,407 2.3 (2.0-2,5) 25 {3.1-3.9) 44 (3.2-4.8) 4.8 44.2-53) 4.5 14.2-53)

=80 4,288 15(1.2-19) 2141.7-1.8} 24 {1.9-23} 2.7 (2.1-3.4) 27 |2.1-3.4)
Please note: Dotted lines represent the upper and lower limits of the 95% confidence intarval
Flease nete; na, if <50 cases were at risk; Cl: confidence nterval,
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Reverse TSA by diagnosis
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by diagnosis in the Netherlands in

2014-2022 (n=18,459)
14 -
12 - = Osteoarthritis
—Other
10 <
g
8
B Y
E
E

o 1 2 3 4 5 G 7 a g
Time after primary reverse TSA (years)

TABLE Cumulative revision percentages

Cumnulative revizion percentages - Kaplan Meier [95% C1)

Mumber {n] 1yr Fyr Syr Pyt Byr
Diagnosiz
Ostooarthritis 5857 19|15-22 31 |26-38) i9|33-45) 43(36-51) 4.3 [36-5.1)
Othir 12602 37 (24-30) 4.3 |39-47) 5.1 |4.7-56) 5.8 |5.3-6.4) .0 |5.4-5.6

Piease note; Dotted lines reprasent the upper and Lower Umits of the 25% confidence interval,
Ck confidence interval.

188 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023
Reverse TSA by ASA score
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by ASA score in the Netherlands in
2014-2022 (n=18,359)

14 5
1T 4 — RS54 1
—ASAN
ASA -V
1o 4
g
5
C R ”
e ________
& =
=
=
3 }
z [
E
(W]
P
i
o '
Q 1 2 3 4 5 [ 7 8 ]
Tirme after primary reverse TSA (years)
TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier [95% Cl)
Mumber [n) yr 3yr Syr Tyr Byr
A58 soone
| L Fls] 24014-24) 4.8 (3.3-6.3) 61 {4.3-7.9) 6.7 [4.7-8.6) 6.7 |4.7-8.6)
I 10,586 2001.7-23) 354{3.1-2.8) 4.1 |3.6-4.5) 4.7 |4.2-5.3) 4.9 (4.3-55)
- 5803 31(2.7-3.5 4.6 (4051} 5.7 (5.0-6.4) 6.3 [5.4-7.2) 6.3(54-7.2)
Fease note: Dotled lines represent the upper and lower limits of the 85% confidence nterval
Tk confidence interval
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Reverse TSA by BMI category

FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by BMI category in the
Netherlands in 2014-2022 (n=18,222)

14 4
iz - ——Underweight
e Rt —— Normal weight
Yy oo " Overweight
10 4 i ) —Dhesity
F ' S ~—— Muorbid abesity
§
5
=
2
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=
2
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E
=
o
] 1 2 3 4 5 & ) a ]
Time after primary reverse TSA (years)
TABLE Cumulative revision percentages
Cumulative revision percentages = Kaplan Meier [35% C1)
Number (m) Lyr 3y ST Tyt Byr
Body Mass Indes [kgém?)
Underwaight (=185} 123 5.5 ({12-8.8) T3 (332-114) 73{32-114 na na
MNormal weight {=18.5-25) 5,282 LG {1.3-Z0 A3 (27-3.8) 4.1 (3.4-4.7} 4.7 13.9-5.5) 5.014.0-58)
Dverweight (=25-30) 7122 24 {21-28) A7 32-432) 45 (3.9-500 51 |44-59) 5.4 14562
Obesity (=30-40) 5112 A0 L5358 4.6 [3.9-52) 54 (4.7-61) 60 15.1-6.9) B.0051-6.9]
Porbic obesity (=40 513 4.1 {2.4-54) 6.5 (4.2-8.8) 1.7 (48-1015) na. na
Please note: Dotted lines represent the upper and lower limits of the 95% confidence intarval
Flease nete; na, if <50 cases were at risk; Cl: confidence nterval,
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Reverse TSA by Walch score
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FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by walch score in the Netherlands

in 2014-2022 (n=15,027)
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TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [35% CI)

MNurmiber |n) Iyf yr Syt 7y Byr
Walch-score
Al 7816 2.3{Lo-2.6) A (3.5-4.4) 4.814.3-53) 5.6 (4.9-6.3 5.6 (42-5.3]
A2 3996 25{2.0-30) 37(3.1-43) 44 [36-31) 4.2 (4.0-55) 49 (40-5.9)
H1 1634 L2{12-26) 32(22-41) 41{2.9-532) 4.3 (3.1-56) 43 [3.1-56)
B2 1045 14{06-2.1) 28 (L5-3.7) 37 (22-53) 37 (2.2-52} ML
a3 aar 1.1|0.0-2.2) 37 (14-60) 49 [1.6-812) na n.a
c 239 64(3.1-87) 73{3.6-110) na. na n.a

Pigase note: Dotted lines represent the upper and fower limits of the 95% confidence ntarval
Fleaso note: na, if <50 cases were at risk: C1: confdence interal,
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Reverse TSA by smoking
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FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by smoking in the Netherlands in

2014-2022 (n=18,196)
1% -
——Nao
12 4 —¥es
10 4
g
g
£

0 1 2 a3 4 3 1]

Time after primary reverse TSA (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (95% <)

Humber jn} Iyr 3yr Byr Tyr Byr
Smoking
Mo 16.464 23 [21-25) 38{34-41} 4.5 (4.2-5) 5.2 (4.7-5.7] 5.4 [4.8-59
Yo 1732 36 [2.7-45) 5.7 (4.5-69} 6.2 (49-7.4} 7.1 (5.5-88| 715585

Please note: Dotted lines represent the upper and ower limits of the 95% confidence interval
Tl confidence interval
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Revision by procedure characteristics
Reverse TSA by procedure year
FIGURE Cumulative revision percentage of primary reverse total shoulder arthroplasties by procedure year of
primary arthroplasty in the Netherlands in 2014-2022 (n=15,679)
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Time after primary reverse TSA (years)
TAELE Cumulative revision percentages
Cumulative revisian percentages - Kaplan Maior (95% C1)
Procedure yaar
primary reversa TSA Fumber in) lyr Byr Syr yr
20143017 6532 253 (215-191} 385{3.47-4.43) 4.76 (4.13-5.29) 540 |4.EL-5383}
2018-2021 8,147 2,57 (2.24-2.90} 392 ({3.50-4.39 459 (4.05-513) Tl
Pirase note: Dotted lines represent the upper and lewer Limits of the 85% confidence ntaryal
Please note: na, if <50 cases were at risk
T54A: total shoulder arthwoplasty: CI: confidence interval
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Survival total anatomical shoulder arthroplasty
Revision by patient characteristics
Anatomical TSA by gender

FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by gender in the Netherlands
in 2014-2022 (n=4,853)
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Cumulative revision (%]

o 1 2 3 4 5 [ 7 -3 9
Time after primary anatomical TSA (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (25% CI)

Mumber {nj Iyr 3yr Syr Tyr Byr
Gender
Men 1.50E 1.140.5-1.6) 45 [34-58] 5.6 14.2-7.0 6.8 [5.0-8.6) 6.8 {5.0-5.6]
Women 3347 1.140.7-15) 39 [3.2-4.7) 5.5 {4.5-6.4| 6.3(53-7.4) 7.2 15.8-0.6)

Please note: Dotted lines represent the upper and ower limits of the 95% confidence interval
Tk confidence interval
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Anatomical TSA by age category
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FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by age category in the

Netherlands in 2014-2022 (n=4,853)
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e 2B yEErS

Time after primary anatomical TSA (years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [95% CI)

Mumber (m) Iy 3yr Byr T Byr
Age [years)
<5 262 1E(D0-3.1) 5.9 {28-8.9) 7BI4.1-116} rn.a. na
50-52 B9G 1.2{0.5-1.9) Gl {4.3-7.8) 26 16.3-109} 10.1475-128) 109 (7.8-139|
B0-62 1928 1.2 (0.7-L7) 4.8{3.7-55) 6.3 {5.0-7.6) 72 {57-8.7) H.4164-10.4)
70-79 1487 0.7 (03-1.2) 2.211.3-3.0) 28 (1.7-3.9) 32 (21-4.3) 32(2.1-43)
>80 280 1.5 (00-2.9) 23 |D5-4.3) 3.1 {0.7-5.4} 3140.7-5.4) n.a.

Please note: Dotted lines represent the upper and lower limits of the 95% confidence intarval
Flease nete; na, if <50 cases were at risk; Cl: confidence nterval,

195

Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Dutch Arthroplasty Register (LROI) © 2023
Anatomical TSA by diagnosis
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by diagnosis in the
Netherlands in 2014-2022 (n=4,830)
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TABLE Cumulative revision percentages
Cumnulative revizion percentages - Kaplan Meier [95% C1)
Mumber {n] 1yr Fyr Syr Pyt Byr
Diagnosiz
Ostooarthritis 4,754 1.0{0.7-13) 36 |29-42) 4.8 |4.0-5.8) 5.9 |5.0-5.9) &5 |5.3-7.7)
Othir ¥l 2.2 (1.0-3.4) B3 |59-108) 106 (7.7-135| 106 [F.7-13.5) 11,4 |8,1-14.8]
Piease note; Dotted lines reprasent the upper and Lower Umits of the 25% confidence interval,
Ck confidence interval.
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Anatomical TSA by ASA score
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FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by ASA score in the

Netherlands in 2014-2022 (n=4,813)
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TABLE Cumulative revision percentages
Cumulative revision percentages - Kaplan Meier [95% Cl)
Mumber [n) yr 3yr Syr Tyr Byr

A58 soone

| 682 1.4100.5-2.3) 4.5 {18-6.3) 6.214.1-8.4) 7.5 (4.9-10.1) 8.2(53-113)

I 3,201 10106-1.4) 4.2 (3.4-4.9) 5.7 {4.7-6.6) 6.5 |5.4-7.7) 73|5.5-8.7)

- 230 13(0.5-2.1) 3.8 (2.4-52} 4.2 {2.7-56) 5.3 (24-7.3) na.

Please note: Dotted lines represent the upper and (ower limits of the 95% conflidence interval.
Please notes nad, iF <50 cases were at risk: C: confidence interval.
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Anatomical TSA by BMI category
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by BMI category in the
Netherlands in 2014-2022 (n=4,765)
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TABLE Cumulative revision percentages
Cumulative revision percentages = Kaplan Meier [35% C1)
Husmiber () Lyr 3yt Syr Iyr Byr
Body Mass Indes [kgém?)
Underwaight (=18.5) 29 n na na na na
MNormal weight {=18.5-25) 1.201 L2518 32 (2.7-51) B0 (44-77 6.2 |4.6-0.0 T2(47-9.6
Overweight (=25-30) 1863 LDD5-L4) 37 [28-4.7) 4.9 (3.7-6.0) 6.3 14.8-7.8) B&I150-83)
Qbesity (=30-40) 1523 1L1{06-L7) 51 [3.8-6.3) 6.2 (4.7-7.8) FA15.7-0.2) B3 (6.2-10.4)
Porbic obesity (=40 149 15 |0:0-3.5) 2.5{0.0-5.3) 15 (0.0-53) na. na
Please note: Dotted lines represent the upper and lower limits of the 95% confidence intarval
Flease nete; na, if <50 cases were at risk; Cl: confidence nterval,
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Anatomical TSA by Walch score
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FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by walch score in the
Netherlands in 2014-2022 (n=4,594)
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TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [35% CI)

MNurmiber |n) Iyf yr Syt 7y Byr
Walch-score
Al 1768 16{1.0-2.2) 50 (3960 6.8154-81) 72(5.8-87) B (56-10.7)
A2 1514 D2({04-13) 37 (26-47] 5.1{3.8-69) B4 (4.7-8.1 6.4 (47-81)
H1 B39 05 {0.0-1.0) 3.2(18-45) 41{25-57) 51(30-7.2| 5.1 (30-7.2)
B2 e 14{0.2-26) 2.8 (10-4.7) 221L0-4.7) na s
=k} a5 1.7 |0.0-5.0) na n.a. na n.a
C 31 na. na. na. na n.a

Fiease note: Dotted lines represent the upper and fower limits of the 95% confidence ntarval
Fleaso note: na, if <50 cases were at risk: C1: confdence interal,
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Anatomical TSA by smoking
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FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by smoking in the Netherlands

in 2014-2022 (n=4,802)
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TABLE Cumulative revision percentages
Cumulative revison percentages - Kaplan Maier (95% CI)
Number (A 1yt 3yr Sy Ty Byr

Smaoking

Mo 4,252 L1|D7-14) 38(32-45 5.0(4.2-57) B0 (31-7.0 6.8 [5.6-B0)

i 55 L2 [0.2-21) 6.1 {3.6-8.3} 8.0(6.1-11.8) 2.4 (54-12.4) n.a

Please note: Datted lines represent the upper and tower limits of the 95% confidence intarval
Flease note: noa, if <50 cases were at risk: C: confidence nterval.
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Revision by procedure characteristics
Anatomical TSA by procedure year

FIGURE Cumulative revision percentage of primary total anatomical shoulder arthroplasties by procedure year of
primary arthroplasty in the Netherlands in 2014-2022 (n=4,255)
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Time after primary anatomical T54 (years)

TABLE Cumulative revision percentages

Cumsative revision percantages - Kaplan Meiar (95% CI)

Procedure year primary

anatomical TS4 Mumber |n} 1yr Iy Syr Tyt
20142017 1375 152 {0.88-2.05] 4.45 [3.54-5.36}) .92 (487-697] EBEE (5.70-B.00)
2018-2021 2.280 1.2310,78-168] 3.87 (3.01-4.73) i na.

Please note; Datted lines represent the upper and lewer Limits of the 95%: confidence interval
Please note: na, if <50 cases were at risk
Cl: confidence interval
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Survival hemi

Revision by procedure characteristics
Hemi by procedure year

FIGURE Cumulative revision percentage of primary hemi shoulder arthroplasties by procedure year of primary
arthroplasty in the Netherlands in 2014-2022 (n=2,423)PROMs

ol T s —— 20142017
= — 20182021

-
(=]

Cumulative revision (%)

L AT T R

o i 2 3 4 5 6 7 B
Time after primary hemi shoulder arthroplasty (years)

TABLE Cumulative revision percentages

Cumadative rovision percentages - Kaglan Meier [95% CI)

Procedure year primary

hemi arthroplasty Mumber n} 1yr 3y Syr 7y
20142017 1555 254 [L75-3 33} .45 |7.04-9.BE) 1056 (9.27-12.45] 1247 {10.73.14.21}
2018-2021 HES 291 (1.78-404 BT (5.16-8.75) na. na

Please note: Dotted lines represant the upper and lower limits of the 85% confidence mtarval
Please note: na, if <50 cases were at risk
Tk confidence interval
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Response
Response
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FIGURE Pre-operative, 3 months and 12 months postoperative response percentage of patients who underwent a
primary total (anatomical or reverse) shoulder arthroplasty per pre-operative PROMs registering hospital (n=67) in

the Netherlands in 2014-2022

100 4

40

a0

Shoulder PROMS respanse {3)
=

B Pre-operative
B Pre-operative and 12 months pestoperative

Pre-operative, 3 and 12 months postoperative

2016 2017 2018 2019 2020 2021 02
TAELE PROMSs response percentages
Year 2016 2017 2018 2018 2020 021 2022
Total {anatomical or reverse) shoulder arthroplasty (n) 1813 2030 2275 2.488 2,137 2,498 2.804
PROMS response (%)
Pro-operaibse 53 257 37 41.0 435 425 484
Pre-operative and L2 months postoperative 3.4 L@ 177 246 265 258 i
Pre-aperative. 3 and 12 mantis postoperative 1.9 L 1440 185 0.6 209 Mk

! The 12 manths postoperative PROMs response peroentage is not (yet) available for 20232

FROM: patient reported cutcome measure

Response pre-PROM per hospital

FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary total (anatomical
or reverse) shoulder arthroplasty for osteoarthritis per hospital (n=77) in the Netherlands in 2022

100 4 - e @ -
a0 4 o °

BD 4

70 4

50 4 L

Proportion valid preoperative PROM response (%)

&0
Number of primary total (anatomical or reverse) shoulder for OA per hospital in 2022

&80

® Hospital

Mean 42.7%
L]

100 120

Please note: PROM: patient reported outcome measure; OA: osteoarthritis

The mean pre-operative response rate is 42.7% in the Netherlands in 2022.
40 out of 77 (51.9%) hospitals scored above the national mean.
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Mean scores (pre-operative, 3 months and 12 months)
NRS (rest)
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (rest) scores of patients who underwent
a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation score in the
Netherlands in 2016-2021

10

g - == 1-32 not recommeand
=—e=—21-5: recommend

B -

7

MRS {rest) score
o

Fre-operative 3 months postoperative 12 months postoperative

TAELE Mean NRS (rest) scores

MRS (rest) score Pro-oparative 3 months postoperative 12 menths pestoperative

Recommendation score n Mean {963 CI) n Maan (3654 Cl) n Mean (95% C1)
1-3: not recommend 127 617 (6.01-633| 736 187 {1.B0-214) 735 138 ({1.23-154)
4-5; recom micnd 260 .24 (5.95-6.53| 260 1.78{L52-2.05 261 1.08 [0.86-131|
Tatal 1045 617 (6.03-630) 1046 193 {1BO-207) 1med 131 (118-1.44|

The recommendation score measures to what extend the patient would secomeanend joint replacement to a friend or relative. The scose has a range of 10 te 50, with 1.0 representing totally disagresment and 5.0
representing totally agreement
Cl: confidence interval

The MRS (rest) score measures pain during rest. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0 representing the

maost possible pain,
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NRS (activity)
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (activity) scores of patients who
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation
score in the Netherlands in 2016-2021

1o

== 1-3: not recommend

g
==4.5: recommend

NRS (activity] score

Pre-operative 3 months postoperative 12 manths postoperative

TABLE Mean NRS (activity) scores

MRS {activity) score Pra-operative 3 manths pestoperative 12 menths pesteperative

Recommendation score n Mean ($5% CI) n Mean (35% CI) n Mean (35% Clj

1-3: not recomrnend 727 7.83 (7. 80-805| 726 3.44 (3.26-363) 735 227 (2.09-2.45)

#-& recommend 261 2017 B0-237) 269 3.32 (3.02-362) 259 206 (1.76-2.36)

Total 1046 782 (781-807) 1044 3.41 {3.26-367) 1048 22112.06-237)

Thi recemmend ation SCore messures 1o what extend the patient would recomrmend joink replacemsant to a friend or relatve The score has a range of 1.0 [0 5.0, with 1.0 representing wally disagresment and 5.0

represanting totally agreement
Ck confidonce intereal

The MRS (activity) score measures pain during activity. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0
representing the most possible pain.
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EQ5D index score
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D index scores of patients who
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation
score in the Netherlands in 2016-2021

10

09 - —a—1-3: not recommend
-5 recommend

0.6 -

0.5

EQ-5D Index score

0.3

02

Fre-operative 3 months postoperative 12 manths postoperative

TABLE Mean EQ-5D Index scores

EQ-5D Index score Pre-operative 3 months pestoperative 12 menths pastepaerative

Recommendation score n Mean [$5% O} n Mean [95% ClIj n Mean (95% CIj

1-3: not recomrnend 722 0.57 {0.55-0.58| 704 074 (073-0.75) F00 078 |076-0.79)

#-& recommend 242 0.56 {0.64-0.53) 40 .77 {0.75-0.79) 257 D8O {0.78-0.82)

Total 1035 066 (0.65-0.58) 1016 CLFS (D74 -0.796) 1020 OFE(0.F7-0.79)

Thi recemmend ation SCore messures 1o what extend the patient would recomrmend joink replacemsant to a friend or relatve The score has a range of 1.0 [0 5.0, with 1.0 representing wally disagresment and 5.0

represanting totally agreement
Ck confidonce intereal

The EQ-5D index score measures quality of life.
The score has a range of -0.329 to 1.0, with 1.0 representing the best possible quality of life.
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EQ5D thermometer
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FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D thermometer scores of patients who
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation

score in the Netherlands in 2016-2021

100

50 -

a0 -

—a—1-3: not recommend
-5 FECOMIMEN

i} P

&0 -
50
an 4

o

EQ-50 thermometer score

20

10 -

]

Pre-operative

3 months postoperative

12 manths postoperative

TABLE Mean EQ-5D thermometer scores

EQ-5D thermoemctar Pro-operative 3 manths pesteperative 12 menths pestoperative?

Recommendation score n Mean [95% CI} n Mean (95% Cl| n Mean (95% CI)

1-3: not recomrnend 725 b6.5 [55.1-67.0) 712 70.8 169.2-72.3) 710 71.360.7-72.9)

#-% mrommend 243 B7 6 (68.3-T0.00 247 FE0I7AE-77.3) 258 FEQ([FEI-TRE

Total 1041 666 (66 3-67.7) 1031 T22[708-734) 1027 FI1(Fi8-74.4)

Thi recemmendation SCore measuras 1o what extend 1he pationt wouls recommend joint replacement Lo d fiend or relatve: The score hag a range of 1.0 o 5.0, with 1.0 representing otlly disagresmeant and 5.0

represanting totally agreement
Ck confidonce intereal

The EQ-5D thermometer score measures the health situation
The score has a range of 0.0 to 100.0, with 0.0 representing the worst possible health situation and 100.0 the best possible health situation.
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Oxford Shoulder score
FIGURE Mean pre-operative, 3 months and 12 months postoperative Oxford Shoulder scores of patients who
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation
score in the Netherlands in 2016-2021

48

a4 4 =a==1-3: not recommend
=a—4-5: recommend
a0 4
36 4
AR
28 4
2
20 4

16 4

Oxford Shoulder score

12 4

B -

)

a T J
Pre-operative 3 months postoperative 12 months postoperative

TABLE Mean Oxford Shoulder Scores (OSS)

Pre-operative 3 menths posteperative L2 months postoperative
Recommendation score n Mean (95% Cl) n Mean [95% CIj n Mean [95% €I}
1-3: not recomrnend 718 107 |18.7-19.8) 711 306 {20.8-314) 72z 36.8 {26.0-37.6)
#-& recommend 255 187 [18.7-20.4) 155 314 {30.3-316) 254 37.0{35.7-38.4)
Total 1036 184 |1B.9-19.8) 1031 30.8|30.2-31 45 1026 36.9 (36.3-37.6)
Thi recemmend ation SCore messures 1o what extend the patient would recomrmend joink replacemsant to a friend or relatve The score has a range of 1.0 [0 5.0, with 1.0 representing wally disagresment and 5.0

represanting totally agreement
Ck confidonce intereal

The Oxford Shoulder score measures the physical functioning and pain of patients with ostecarthritis to the shoulder
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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Recommendation
FIGURE Mean 3 months and 12 months postoperative recommendation scores of patients who underwent a
primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis in the Netherlands in 2016-2021

5

== Recommendaticn

Recommendation score

3 months postoperative 12 months postoperative

TABLE Mean recommendation

3 months postoperative 12 months postoperative
n Mean [95% CI) n Mean (95% Cl)
Recommendation score 908 227 {218-2.36) 205 2,29 |2.19-2.38)

CE confidonco intereal

The recommendation score measures to what extend the patient would recommend joint replacement to a friend or relative.
The score has a range of 1.0 to 5.0, with 1.0 representing totally disagreement and 5.0 representing totally agreement
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Anchor questions
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FIGURE Mean 3 months and 12 months postoperative change in daily functioning and pain of patients who
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis in the Netherlands in

2016-2021
i —#— Daily functioning
° :—’__—’___—_/___,__’———" ——Fain
5 4

Anchor question scone
w

3 months postoperative

TABLE Mean anchor questions: Daily functioning and Pain

3 months pestoperative 12 months postoperative
Anchor question soore n Meaan {95% Cl} n Maan (953 CI}
Drafly functioning 1011 545 (536-6.54) 1010 593 (5.85-6.01)
Pam 297 5972 {5.85-6.00) 1005 B.21 (6. L4-6.27)

I confidence interval

12 months postoperative

The anchor guestions measure change in daily functioning and change in pain after joint replacement.
The score has a range of 1.0 to 7.0, with 1.0 representing very deteriorated and 7.0 representing very improved.
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Elbow arthroplasty

Numbers

Registered procedures
TAELE Number of registered elbow arthroplasties per year of surgery (2014-2022) in the LROI in April
2023

Type of elbow arthroplasty

Distal

Year of e nr::;upl.asw hemihumearal ar:::l:ll.a:ct:d[n] ::;:::LSE::T: Dther {n) nulF;':::l:; ﬂm‘;‘:; ) Total {n}
surgery arthroplasty {n)

2014 72 L 23 ] 0 | - lag
2015 7E 4 41 1 0 1 a7 192
2016 67 2 45 13 2 a 57 194
2017 a7 1 41 12 0 23 Gl 206
2018 73 L] 54 2 2 3 S8 197
2015 79 2 57 i] 0 2 63 203
2020 7B 3 55 +] El 1 52 182
2021 74 7 74 V] 0 a 44 199
2022 71 2 56 1 0 1 76 207
Total 658 5| 446 30 7 A7 516 1.736

Type of procedures
FIGURE Number of primary elbow arthroplasties and elbow revision arthroplasties registered in the LROI
in the Netherlands in 2014-2022

180
§ =
3 I, — T
i 1401 J_d_'_d_,_.,d_-— — or o -‘H_hn
a . L
g 120 d_d-f"'f
= o
5 100 .
2 = Primary
80 o [y
é‘ Revision
2 &0
o
g A
]
2 20 .
0 - ! . i
Year 2014 2015 2016 2017 2018 2012 2020 2021 2022 Total
Type of procedure {n}
Primary 108 125 137 145 138 1ad 140 155 131 1,220
Aevision 38 &7 57 a1 58 63 52 44 TG 516
Total: 146 18z 194 208 197 203 pl-ri 199 207 1736

Cut of 131 primary elbow arthroplasties that were performed in 2022,
D% (n=0) was performed bilaterally.

Type of procedure per hospital
FIGURE Number of primary elbow arthroplasties and elbow revision arthroplasties per hospital in the
Netherlands in 2022 (n=207)

45
40
5
el

o lllllllllll-lll------

Heospital (n=28)

= Primary
= Revision

MNumber of elbow arthroplasties (n)
m
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Type of hospital
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FIGURE Primary elbow arthroplasties and elbow revision arthroplasties (proportion [%] per category) by
type of hospital in the Netherlands in 2022

100

£ [ =]
(=1 (= o
I v "

Propertion of EAs (%)

(]
(=]

Type of hospital
Type of procedure (%)

Primary
Revision

Total in):

General hospital

66,29
33.71

175

University Medical Center

Flease note; in 2022, 24 general hospitals, 4 UMCs and D private hospitsls performed elbow arthroplasties
E&: elbow arthroplasty: General: general hospital; UMEC: university maedical centre

Primary elbow arthroplasty

Demographics

Patient characteristics by type of elbow prosthesis
TAELE Patient characteristics of all patients with a registered primary elbow arthroplasty by type of
elbow arthroplasty in the Netherlands in 2022

Total arthroplasty? (n=73)

Radial head arthroplasty” in=57)

46,28
B312

EF]

= Primary
= Revision

Total

63.29
36.71

207

Total® (=131}

Mean age (years) {S0)
Age (years) | %)
<50
50-59
60-59
70-79
=80
Gendear (%)
Men
Wamen
ASA score (%)
|
I
-y
Type of hospital (%)
General
(151w
Private
Diagnasis (%)
Acute fracture
Late post-traumatic
Osteoarthritis
Rheumatoid arthiitic
Inflammatary arthritis
Osteaneoiesis
Hemaphilic arthropathy
Tumour
Other
Mean Body Mass Index (kafmi) (SD)
Body Mass Index (kefm?) (%)
Underweight (218,50
Mormal weight {=18,5-25)
Overwoight (=25-30)
Obesity (»30-40)
Maorbid obesity (=30}
Sraoking {¥)
o
Mes

OB,

tincluding distal hemihumeral prostheses (n=2)
*including radiocapitellar arthroplastyin=1}
3Also contains I primary elbow arthroplasty of which the type of prosthesis has not been registered
Goneral; gencral hospital: WMC: uriversity medical contre: Private; private hospétal: 50: standard deviation,

212

1(8.2)

3
14
34
A1

B

25
75

o
59
31

BS
15

59.5 (14.7]

21
23
3z
18
7

35
a5

22
&4
14
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5
a

az
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3
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Z
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Surgical techniques

Surgical approach

FIGURE Surgical approach for performing a primary elbow arthroplasty in the Netherlands in 2022
(n=126)

— Posterior, Triceps-an

= Posterior, Triceps-split
Posterior, Triceps-flap

— Posterior, Boyd

— Posterolateral (Kacher}

— Extensor split (Kaplan)

— Other
Swurgical approach Mumber |nj Proportion (%)
Pasterior, Triceps-on 41 31.54%
Posterior, Triceps-split El 7.14%.
Posterior, Triceps-flap 22 17.46%
Pastirior, Boyd 2 1.59%
Postorolateral (Kocher) 12 9.52%
Extensor split (Kaplan] 23 18.265%
Othor 7 13.49%

Please note: In 2022 the registration has been changed. Therefare, no tremd can be shown Tor the surgical approach.

Fixation

FIGURE Trend (proportion [%] per year) in type of fixation in primary elbow arthroplasties in the
Netherlands in 2014-2022

100G [— pra——
=
< B0
Py
w
=
i 60 = Cemented
S — Cementless
= Hybrid: ulna
S ag — Hybrid: humerus
g = Hybrid: radius stem
% 204
a
ol = = = = : 5 AR
Yeir 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Fixation (%)
Cementsd 7030 F3F7 6391 1092 64:44 6377 BE.91 G2.02 5984 B6.02
Cementless 2277 2377 3383 2837 34.81 34.78 31.65 37.91 3937 3230
Hybrid: ulna 594 2.46 0,75 0.00 0.74 145 1.44 0.00 (i ] 1.35
Hybrid: humerus 0.99 0.0 0.00 071 .00 0.00 0.00 000 0.00 0.17
Hybrid: radius stem .00 0.00 1.50 .00 Q.00 (] Q.00 0.00 0.00 0.17
Total {n): 101 122 133 141 135 138 133 153 127 1,189

E&: elbow arthroplasty
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Bone cement

Antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in primary elbow
arthroplasties in the Netherlands in 2014-2022

10¢ T l =
% 80+ | i |
I
w
-
T 60 — Gentamicin
E — Erythromycin+Colistin
& Tobramycin
2 ap = Gentamicin=Clindamycin
2 = Gentamicin+Vancomycin
%‘ 204
@
ol - 2 ) ) LRON 202
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Bone cement antibiotics (%)
Gentamicin 66.20 71.59 67.06 68.7% 75.95 7284 64.63 65.43 62.67 68.42
Erythromycin+Colistin - 33.80 28.41 31.76 3125 24.05 2593 30.49 BG4 933 2493
Tobramycin 0.00 .00 118 0.00 000 0.00 428 24.69 9.33 4.43
Gentamicin+ Clindamyein 0.00 .00 0.00 .00 000 1.23 0.00 0.00 1867 2.08
GertamicintVarcomycin  0.00 Q.00 0.00 000 0.00 0o 0.00 1.23 D.00 0.14
Total {n); 71 ag 85 80 79 81 82 B1 75 722

E4: olbow arthroplasty

Viscosity

FIGURE Trend (proportion [%] per year) in bone cement viscosity in primary elbow arthroplasties in the
Netherlands in 2014-2022

100

- High
= Medium
{ Low
o . E 5 ji 2023 - -2

Year 2014 2015 2018 2017 2018 2018 2020 2021 2022 Total

£ & (=1}
= (= o

Propartion of grimary EAs (%)
I
o

Bone cemant viscosity | %)

High 5211 55.68 5212 56.25 5249 5926 47.56 G185 66.00 55.96
Medium 38.03 39.77 40.00 36.25 3418 33.33 4634 3457 20.00 36.01
Low .86 4,50 5.88 7.50 68.33 741 6.10 1368 12.00 8,03
Total {n): 71 88 85 80 79 81 a2 a1 75 7az

E&: elbow 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 elbow arthroplasties in the Netherlands in 2014-2022

100

£
o B804
b
z
&0+
£
5 = Separately packed
& 4 = Pre-packed
£
% 201
= |
O+ - . . -]
Year 2014 201% 2016 2017 2018 2019 2020 2021 2022 Total
Wacwum mixing system %)
Separately packed 95.77 8523 91.76 89375 B354 7654 68,29 76,54 80.00 8338
Pre-packed 4.23 14.77 B.24 625 16.46 2346 3171 2346 20.00 16.62
Total in): 71 88 85 80 79 81 82 a1 75 722

E&; albow arthroplasty; Separately packed: separately packed bone cemant components; Pre-packed: Bone cement pre-packed in & vacuum mixing system,

Most frequently registered
Elbow prostheses

TABLE The most frequently registered total elbow arthroplasties and radial head arthroplasties in primary
elbow arthroplasties in the Netherlands in 2018-2022

Year 2018 2019 2020 2021 2022
Total elbow arthroplasties® {n) 70 65 =2 70 65
MName; Proportion (%)

Latitude EV 44.3 415 51.7 a0.0 462
CoonradMomey 31 Bs 20.7 7.1 231
Labitude 29 108 155 129 123
MES 71 1.5 34 71 9.2
Dhscoviry 71 7.7 a6 29 6.2
Year 2018 2019 2020 2021 2022
Radial head arthroplasties {n) 46 46 45 a0 45
Mame; Proportion (%)

RHS 56.5 565 B0.O 5.0 422
Anatomic Hadial Head 109 6.5 44 50 356
Explor 26,3 326 8.9 18.3 (- 5]
ICARA 232 22 2.2 6.7 B

! lrcluding distal hemibumeral prostheses,

£ LROI 2023

Types of bone cement

TABLE The registered types of bone cement used during primary elbow arthroplasties in the Netherlands
in 2018-2022

Year 018 2019 2020 2021 2022
Bomne cement used [n) 82 72 =5 8 81 75
MName; Propartion (%)
PALACOS R-G 244 42 358 7684 360
CORAL G+C a0 00 00 0o 187
PALACOS LV+G 6.1 63 7.4 136 120
Simplex ABC EC 305 241 259 86 9.3
Simplex ABC TOBRA 4.9 0.4 a0 247 0.3
LRI 2023
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Elbow revision arthroplasty
Type of revision

FIGURE Trend (proportion [%] per year) in type of revision in elbow revision arthroplasties in the
Netherlands in 2014-2022
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EEEEEERERER
g 5 | - - |
o
o |
(=4
2 &0 :
2 — Removal of prosthesis
T = Total revision
P Partial revision
5 40 = Other
]
o
8 20 I
o
LE : = )
Yedr 2014 2015 2016 2017 2018 2018 2020 2021 2022 Total

Type of elbow revision (%)

Removal of prosthesis 23,68 2239 2321 11.67 20.00 1587 19.23 9.08 12.00 1725
Total revision 31.58 44.78 4821 4333 41.82 38,10 28.85 3182 2667 3745
Partial revision 28.95 2687 2500 35.00 22,09 3651 38.45 50,00 43,00 3549
Other 15.79 597 357 10,00 a4.09 852 13456 9.09 1333 9.80
Total {n): 38 67 58 80 55 82 52 44 75 510

AA: revision arthroplasty

Reasons for revision

TAELE Trend (proportion [%] per year) in reasons for revision in patients who underwent an elbow
revision arthroplasty in the Netherlands in 2016-2022

Wear 018 oy rashd:} 019 200 2021 023 Total
Elbow revision arthraplasty [n] 57 BL 5B 2] =x ad 76 411
Reasons for revision; Praportisn® (%)

Polyethadens wear 281 229 75 222 154 159 19.7 126
Metallosis 28 2340 224 238 135 205 145 200
Instatiity 211 410 165 06 58 217 L8 197
Loosening of ulnar componant 158 1840 172 175 231 136 211 183
Laosening of hurmeral component 158 145 155 127 305 205 145 173
Infection 140 33 165 159 231 182 237 163
Lposening of it iesd Cempenent ZL1 80 207 129 154 138 a8 186
Peri-prosthetic fracture 35 180 120 191 173 159 7a 141
Malaligrimene® 73

Rovision stter eloow remoeal’ 26

) 123 48 103 143 135 158 138 183

b One patient may Mhave moee than one ressen fr edsion. A such, The total proportion is oceer 100%.
¥ Please note: Malabgnment and Removal after elbow revision were not registered befose 2022,
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Surgical techniques

Fixation
FIGURE Trend (proportion [%] per year) in type of fixation in elbow revision arthroplasties in the

Netherlands in 2014-2022
— Cemented
— Cementless
Hybrid: ulna
= Hybrid: radius stem
= Hybrid: humerus

Proportion of elbow Rés (%)

100,
80-
&0+
40
20
ol : )

Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Fixation (%)

Cementsd 69.23 B4.62 H1.40 7358 7609 79.25 74.36 G64.10 56.45 7312
Cementless 2308 1538 1628 2264 21.74 18.87 25.64 30.77 3871 23.97
Hybrid: ulna 7.69 .00 0.00 o.0o 217 1.89 0.00 0.00 161 121
Hybrid: radius stem 0.00 D.a0 233 LES 0.00 0.00 Qoo 2.66 323 1.21
Hybrid: humeruis 0.00 0.00 0.00 189 0.00 000 Q.00 2.56 0.00 0.48
Total {n): 26 82 43 53 46 53 39 39 62 413

AA: revision arthroplasty

Conversion to TEA
FIGURE Trend (proportion [%] per year) in conversion of a radial head arthroplasty to a total elbow
arthroplasy in the Netherlands in 2014-2022

100+
B0
&0+

—No
an] - Yes
20
o § | | . : [ — e L i A :

Year 2014 2015 2016 2017 2018 2012 2020 2021 2022 Total

Proportion of elbow RAs (%)

Conversion to tolal elbow arthroplasties (%)

Mo Q0,00 Bl82 9z.00 8214 97,96 20,00 9167 9524 9444 90.48
Yes 10.00 13.18 8.00 17.86 2.04 1000 833 476 5,56 9.52
Total {n): 30 E& 50 &6 49 &0 48 42 72 482

RA: revision arthroplasty.
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Bone cement antibiotics

FIGURE Trend (proportion [%] per year) in use of antibiotics in bone cement in elbow revision
arthroplasties in the Netherlands in 2014-2022

10G

B0~

- ‘-

&0 = Gentamicin+Clindarmycin

— Gentamicin
Erythromycin+Colistin

an = Tobramycin
= Gantamicin+Vancomycin

204

B .

Year 2014 2015 2016 2017 2018 2018 2020 2021 2022 Tmal

Proportion of elbow RAs (%)

Bone cement antibiotics {%)

Gentamicint Clindamycing 7 89 4359 41.18 4211 2887 3885 1738 1364 40,00 3759

Gertamicin 3158 N7 32.35 2895 40,00 3611 47.83 40.91 36.00 3534
Erythromycin+Colistin -~ 10.53 20.51 26.47 2895 2333 22322 13.04 13.64 4.00 19.55
Tobramycin 0.00 513 000 Q.00 0.ao 000 2174 3182 12,00 6.39
Gentamicin+Varcomycdn  0.00 Q.00 0.00 Q.00 0.00 278 Q.00 0,00 B.00 113
Total {n): 139 39 34 38 30 36 23 22 25 266

AA: revision arthroplasty

Most frequently registered components
TAELE The most frequently registered humerus, ulna, radial head and radial stem components in elbow
revision arthroplasties in the Netherlands in 2022

Humerus (n=24) Murmber [n] Proportion (%)
Latituda EV 8 34
Coonrad/Morrey G 25

MNES a 25
Lateral Reswrfacing Elbow Z )
Latitude 1 &
Mutars 1 &

Ulma (n=31} MNumber [n] Propaortion (%)
Latitude EV 20 (]
Coonrad/Morrey ] 15

MES 3 10
Mutars 1 3
Unkrawn 2 B
Radial head {n=8) Mumber [n] Proportion (%)
ICARS Z 25
Lateral Resurfacing Elbow 2 25

RHS 2 25
LInkrndwn 2 25
Radial stem {n=7) Mumber [n) Proportion (%)
RHS 4 a7
ICARA 2 29
Unknown i 14

& | RDE 2023

Most frequently registered types of bone cement
TABLE The most frequently registered types of bone cement used during elbow revision arthroplasties in
the Netherlands in 2022 (n=25)

Mame Mumber in} Proportion (%)
COPAL G+C 8 3z
Refobacin Bone Cament R L] 20
Falacos R+G 3 12
Simplex ABC TOBRA 3 12
COPAL GV . g
Refobacin Revision 2 8
Palacos LV+G 1 &
Simplax ABC EC 1 4
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Survival Overall

Overall

FIGURE Cumulative revision percentage of primary elbow arthroplasties in the Netherlands in 2014-2022
(n=1,211)

- e Primary elbow

-
=

Cumulative revision (%)
oo

0 1 2 3 4 ] & 7
Time after primary elbow arthroplasty (years)

TABLE Cumulative revision percentages of primary elbow arthroplasties

Comulative revision percentages - Kaplan Meier (95% Cl)

Mumber (n} iyr Iy Syr yr Byr

Frimary elbow arthroplasty 1211 345 |Z241-451) 752 (5.90-8.14) 9.59 |7.67-1L51) 12.42 (9.77-15.07] 1360 (10.52-10.68]

Cl: confidence interval

In 2014-2022, 95 (7.8%) primary elbow arthroplasties were implanted in patients whe died within eight years after the primary procedure.
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By type of elbow arthroplasty

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Cumulative revision percentage of primary elbow arthroplasties by type of elbow arthroplasty in the

Netherlands in 2014-2022 (n=1,098)

25 4

Cumulative revision (%}

———Total eibow arthroplasty
— Radial head arthraplasty

Time after primary elbow arthroplasty (years)

TABLE Cumulative revision percentages of primary elbow arthroplasties

Cumulative revision percentages - Kaplan Meier [95% Cl)

Mumber [n) 1yr 3y Syr

e Byr

By type of primary elbow arthroplasty
Tatal clbow arthroplasty BEE

443

335 (1.94-4.7H]
331 (1.60-502)

787 (5.44-990

Radial head arthroplasty E.25 [3.80-8.70)

I confidence intervak n.a, if <50 casos were at risk

Survival TEA

Revision by patient characteristics
TEA by gender

1041 (F.67-12.15)
7.10 (4.40-9.80)

1475 (10.77-1873) 1663 (11.95-21.31)
710 (4.40-9.80) n.a,

25 4

Men
E —Waomen

Curmnulative revision (%)

Q 1 2 3 4 3
Time after primary total elbow arthroplasty [years)

TABLE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier (95% CI}

Mumber n) Lyt Iyr Syr Fyr
Gender
P 162 3.7 (0ud-6.0) 7B (33-123) 108 (53-16.3) n.a.
Warnen 4493 34(18-51) 7.7 (51-1032) 103 (7.1-135) 120 (8.1-150.9

Tl confidence interval na, if <50 cases were atrisk
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TEA by age category

25 -

——<h5 years
—65-75 years
>75 years

Curnulative revision (%)

0 1 2 3 4 5 6 7 8
Time after primary total elbow arthroplasty (years)

TAELE Cumulative revision percentages

Cumulative revision percentages - Kaplan Meier [95% CI)

Mumber |n} Iyr 3yr Byr
Age category
=05 years 242 42 [L7-68) 92{53-13.1) 1168 7.2-16.1)
G5-75 years 249 34 (L1-57) 7025105 108 16.1-16.4)
=73 yoars 164 2.0 10.0-4.2) .1 (E0-10.3 7.8 (2.6-12.5)
Cl confidence interval
25
~—Mormal weight {<25)
—— Overweight (25-35]
0

Ohesity (>30]

Curnulative revision (%)

Time after primary total elbow arthroplasty (years)

TABLE Cumulative revision percentages

Cumulative revision pereentages - Kaplan Meior [95% CI)

Mumber {n} Lyr 3yt Syr
Bl categary
MNormal weight (<2 5) 236 £210.3-432) 612795 7a[38-120
Overecight (25-30) 236 A5{L1-59) 743@7-110) BH[47-129
Clbwesity (=30 171 5.0(1.6-8.3) 8.2 [46-13.7) 15.3 [A.9-21L.8)
Tl confidenie interval
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Wrist arthroplasty

Numbers

Registered procedures
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TAELE Number of registered wrist arthroplasties per year of surgery (2017-2022) in the LROI in April

2023

Type of wrist arthroplasty
Yoar of Total wrist Uinar head DRU Hermi Other ] Revision arthraplasty Totalt fn)
surgery arthroplasty {n} arthroplasty (n} arthroplasty (n} arthroplasty in} in
2017 3i5 i3 io L 14 17 a5
2018 a7 7 13 2 6 20 o4
2018 43 7 20 5 20 3z 141
2020 34 El 15 12 10 ar 133
2021 il 4 15 16 g 26 Loz
2022 22 2 14 14 3 25 a7
Tokal 198 42 104 55 61 167 652

*In 3.B% {n=15) primary wrist arthroplasties the type of primary winst prosthesis has not been registerad.

Type of procedure
FIGURE Number of primary wrist arthroplasties and wrist revision arthroplasties registered in the LROI in
the Netherlands in 2017-2022

Year

Mumber af wrist arthroplasties {n)

120

106+

=]

B0

A0

204

=]

~0 = Primary
= Rewision

Type of pracedure in)

Arirmary
Aevision

Total:

2016

2

2017

8
i

95

Type of procedure per hospital
FIGURE Number of primary wrist arthroplasties and wrist revision arthroplasties per hospital in the
Netherlands in 2022 (n=87)

Number of wrist arthroplasties (n]

16

14

12

0

8

B ]

(X3

2018

Fi
20

a4

2019 2020 2021
1oa BE

32 47 28

141 133 102

U||‘III|IIIIIllllllllllllll

Haospital (n=26)

Please nate: in 2022, 18 general hospitals, 5 university medical contres and 3 private hospitals performed wrist arthroplasties

222

2022 Total
6 502
25 172
a7 674

= Primaty
= Revision
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Primary wrist arthroplasty

Demographics

Patient characteristics

Dutch Arthroplasty Register (LROI) © 2023

TABLE Patient characteristics of all patients with a registered primary wrist arthroplasty in the

Netherlands in 2022

Plastic surgean (n=32) Orthopaedic surgeon (n=24) Trauma surgean (n=5) Tetal (n=62]
Mean age [years] (S0} 521 (9.9 B7.349.7) G40 [L1.4) 54,6(10.3)
Age (years] (Vo)
<50 13 4 20 10
50-59 28 17 20 23
B0-58 31 3B 20 22
T0-79 25 23 40 28
=80 3 a 0 =]
Gendar %)
Men 50 46 o a4
Wornen 50 54 100 )
ASA score )
1 31 4 20 19
I 58 42 20 48
M-I 10 G4 ) 33
Type of hospital [%)
General 72 a2 BOD Bl
umc <] a 20 B
Provate 22 Q o 11
Driagnosis (%)
Osteoarthritis 72 67 5 70
Past-traumat 16 21 25 18
Rreumatoed arthritis 5] =} 1] G
Oeteonocrogic 3 a a 2
inflammatory arthritis o & 0 2
Other 3 Q a 2
Mean Body Mass indax (kg'm?) (SD) 283 (4.2 271442 35.2 |8.6) 28349
Bady Mass Index (kgfm!] (¥)
Under weaight (<18.5| o a a ]
Hormal weight [~18.5-25] 1B 432 a 27
Dverweight (>26-30) =2 37 5 44
Obesity |>30-40) an 21 50 27
Marbid obesity [>40| 6] Q 25 2
Smoking (¥}
Mo 23 a3 BD j==:]
Yoo 7 a7 20 17

Gereral general hospital; UME: wraversity medical centre; Private; private hospital: S0: standard deviation

RO 2013

Surgery and prosthesis

Most frequently registered components
TABLE The most frequently registered carpal, radial stem and ulnar head components in primary wrist

arthroplasties in the Netherlands in 2022

Carpal [n=41})

Radial stem [n=20)

Mame Mumber (n} Mame Mumber {n)
RCFI 17 Freedom 8
Freedom 16 Distal radioulnar joint T
Rermotion 5 Remation 3
Moter 2 Mitec 2
Ulriar head (n=2)
Mame Mumber [n}
UHP prothese 2
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Wrist revision arthroplasty

Type of revision

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Type of revision arthroplasty of wrist revision arthroplasties in the Netherlands in 2017-2022

= Removal of prosthesis
= Total revision

Partial revision
= Other

100
%_ B0~
“

o
o
% 60
2
S
5 40-
§
= 20

E!

Year 2017

Type of wrist revision (%)

Remowal of prosthiesis 6.25
Total revision 3750
Partial revision 56.25
e 0.00
Total {n): 18

A& revision arthroplasty

Reasons for revision
TAELE Reasons for revision in patients who underwent a wrist revision arthroplasty in the Netherlands in

2022 (n=24)

Reasans far rovisien

2018

2632
3158
26.32
1579

13

2019

3750
31.25
18.75
12,50

32

Hurmber® {n}

Loozening of carpal companent
Bone resonpton of carpal cormpanent
natahility

Diislocation

Lonsening of radial companant

Bone resomption of radial component
infiection

Rovision after removal
Pon-prosthetic fracture

implant fracture

Loosening of ulnar companent
Other

i1

TR SR NIV N S - -]

1 Ore patient may have mere than one reason for sevision or re-surgery.

Most frequently registered components

2020

36.17
3191
2553

6.38

47

2021

2692
30.77
38.45

3.85

26

2022

37.50
29,17
2917

417

24

T:rtal

TABLE The most frequently registered carpal, radial stem and ulnar head components in wrist revision
arthroplasties in the Netherlands in 2022

Carpal [n=8) Radial stem [n=3)

Hame MNumber {n) Marme Number {n)

Freodom ] Freedom 1

Motec 1 Digtal rodiculnar joint 1

Remaotion 1 Mater 1
224

Online LROI annual report 2023

www.lroi-report.nl | www.lroi-rapportage.nl



Survival
Overall

Dutch Arthroplasty Register (LROI) © 2023

FIGURE Cumulative revision percentage of primary wrist arthroplasties in the Netherlands in 2017-2022 (n=485)

10

a

o =i (-]
L

Cumulative revision (%)
"

Fa 3 4 5
Tirne after primary wrist arthroplasty (years)

= Primary wrist

TABLE Cumulative revision percentages of primary wrist arthroplasties

Mumber n) Humiber at risk [n) Kaplan Meier [25% Cl)
Primary wrist arthroplasty 485
I-year revision %) 409 248 [L03-393)
2-yaar revision (¥ 325 461 (2.57-6.65]
S-year nevision [4h) 244 S8B (3.53-B.23)
4-yoar revision [H) 143 588 (3.53-8:23]
B-year revision (%) 735 6.57 (3.87-2.27)

CE confichence interval.

Please nota: Tha numiber of registored primany wrisk and revision arthroplasties s not complete

In 2017-2022, 15 (3.1%) primary wrist arthroplasties were implanted in patients whe died within five years after the primary procedure.
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Finger arthroplasty
Numbers

Registered procedures
TABLE Number of registered finger arthroplasties per year of surgery (2017-2022) in the LROI in April
2023

Type of finger arthroplasty

Year of

Total arthroplasty (n) Revision arthroplasty (n) Total (n)

surgery

2017 1BE 14 200
018 163 25 218
2019 263 24 287
2020 250 25 278
w0 230 18 245
2022 199 28 237
Total 1321 132 1.453

Type of procedure
FIGURE Number of primary finger arthroplasties and finger revision arthroplasties registered in the LROI
in the Netherlands in 2017-2022

300

=

- —

a 250 = ————

= - ——

E - S

2 200 ~ et st

£ PR _—

2 150 = Primary

& = Revision

I 100

Q

T

a

£ 50

=

0+ T ¥

Year 2017 2018 2019 2020 2021 2022 Tatal
Type of procedure {n}
Primary 186 123 263 250 230 1489 1311
Aevision 14 25 24 25 15 28 132
Tatal: 200 218 287 278 246 227 1453

Type of procedure per hospital
FIGURE Number of primary finger arthroplasties and finger revision arthroplasties per hospital in the
Netherlands in 2022 (n=227)

ELS
30
25

20

U‘||‘||IIIIlIlllllllllllllllll-----

Hospital (n=34)

= Prirmary
= Rewvision

e
L= w

MNumber of finger arthroplasties (n)
un

Please note: in 2022, 27 general hospitals, 2 university medical centres and S private hospitals performed finger arthroplasties,
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Type of primary finger prosthesis
TABLE Type of primary finger prosthesis in primary finger arthroplasties in the Netherlands in 2022
(n=199)

Type of finger
Finger joint Thumb (n) Index {n) Middle [n| Ring (n) Srnall {n) Total (nf
cMC 17 n.a. na s .. 17
MCP o 20 L 15 1e o0
FIF ik, 19 an 29 g BE
Die o 2 1 o 1 4
Tatal [n} 17 50 B1 4d 5 187

Please note) In 2 (LO%) oeimary Tnged arthroplastices, The type of fnger was not registored,

Primary finger arthroplasty
Demographics
Patient characteristics by specialism
TABLE Patient characteristics of all patients with a registered primary finger arthroplasty in the
Netherlands in 2022

Plastic surgeon (n=102) Orthopaedic surgeon {n=89) Total (n=1949)"
Mean age (years) [S0] BEE(2.7] B51410.9] 65,4 {10.1)
Age |years) (%)
<50 ] ] K
BO-5O 14 21 18
B0-69 3b 36 37
0-79 37 30 33
=60 5 7 5
Gender (%]
Ien 7 ] 18
Women 73 a1 H1
ASA score ()
| 24 11 1B
I 57 52 85
-1 i a7 27
Type of hospital (%)
General 53 a8 75
LmMC 19 2 11
Private 28 9 14
Disgnosis (%)
Ostegarthritis an 48 G4
Rheumatoid arthritis 17 52 33
Past-traumatic 1 1 1
Inflammatory arthritis +] 1 1
Osleonecrosis o o o
Other 2 Y] 1
Mean Body Macs Indax (kgimi) {SD) 265 (4.9) 261 [8.4) 26457
Bady Mass Index (kgfm®) (%)
Underweight (=18,5| 1 4 E]
Mormal weight =185 25) 40 52 45
Oveorweight (=25-30) a0 a3 31
Obesity [»30-40} i} @ 18
Morbid obesity (=40) 1 3 Fa
Sroking (%)
L] ar a0 8B
Yes 13 19 12

Please noter in 2022, 1 10.5%)] patient had a primary finger arthroplasty performed by a trawma surgeon, For 7 (3.5%| patients with a primary finger arthreplasties the specialism was not registered.
General: general hospital; UMC: university medical centre; Private: private hospital: S0: standard deviation
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Surgery and prosthesis

Surgical approach
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FIGURE Trend (proportion [%] per year) in surgical approach for performing a primary finger arthroplasty
in the Netherlands in 2017-2022
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Yady 2017
Surgical approach (Th)
Dorsal 8205
Wolar 6.25
Lateral 170
Other 0.00
Total {n): 176

Fa: finger arthroplasty,

Soft tissue stabilisation

FIGURE Trend (proportion [%] per year) in type of stabilisation in primary finger arthroplasty in the
Netherlands in 2017-2022

2018

8267
3.66
209
157

| — —
80-
604
40
20

2019

an.83
6.67
167
0.82

240

2020

8195
381
127
297

236

2021

95.56
267
0,44
133

225

— Dorsal

= Volar
Lateral

= Other

2022 Total
95.65 393.05
3.26 439
.00 120
109 138
184 1.252

100 :
£
T B0
¥
=
g B0
= = Collateral ligaments
B = |ntrinsic muscle transp
2 aoy Other stabilisation
§' 20
& |
O+ ] : LR
Year 2017 2018 2019 2020 2021 022 Total
Soft tissue stabilization (%)
Collateral ligaments 7000 Jaibl 8216 7213 7711 7087 75.37
Imtrinsic muscle transp 7.50 9.68 5.41 7.28 7.83 20.47 9.28
Other stabilisation 22,50 13.71 1243 2053 15.06 B.6G 15.35
Total {n): 120 124 1B5 151 166 1z7 B73

Fa; finger arthroplasty.

Most frequently registered components

TAELE The most frequently registered proximal and distal components in primary finger arthroplasties in
the Netherlands in 2022

Praximal [n=172) Distal {n=8]
Mame Prapartion (%) Hane Propartion (%)
MCP implant Stryker 221 Tactys 65
Siliconme PIF Intogea 203 P Implant intears 12.5
Silicone MCP Integra 145 Cap Flex PIP prothiese 12.5
Silicane PIF Stryker 134 BAALA 125
Swanzsan 134
KenFlex MCP 35
0 LROI 2023
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Finger revision arthroplasty

Type of revision

FIGURE Trend (proportion [%] per year) in type of revision arthroplasty of finger revision arthroplasties in
the Netherlands in 2017-2022

1 [ | = Em
£ gof
P
s
(44
;:1“ 50 = Removal of prosthesis
= = Total revision
g Partial revision
5 = Other type revision
g
&
F
o
o
Year 2017 2018 2019 2020 2021 2022 Total
Type of fingar revision (%)
Removal of prosthesis 23.08 16,67 500 2083 0.00 18,82 1452
Total revision 61.54 75.00 75.00 75.00 100.00 7037 75381
Fartial revision 7.69 4.17 2.00 4.17 Q.00 741 484
Other type revision 7.69 417 15.00 0.0 0.00 370 484
Total {n): 13 24 20 24 16 27 124

AA: revision arthroplasty

Reasons for revision

TAELE Reasons for revision in patients who underwent a finger revision arthroplasty in the Netherlands in
2022 (n=24)

Reasons far rewvision Murmibert 1]
Implant fracture i5
Imstability 11
Dislocation i0
Malalignment 5]
Bone resoption of procimal component 5

Beone resorption of distal component

5
Locsening of prosmal component 1
Dy a
t Dne patient may have more than one reason for rovision
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Survival
Overall
FIGURE Cumulative revision percentage of primary finger arthroplasties in the Netherlands in 2017-2022 (n=1,318)
A
—— Primary finger
B I o

Cumulative revision [%)
L)

2

Time after primary finger arthroplasty (years)

3 4 5

TABLE Cumulative revision percentages of primary finger arthroplasties

Number at risk {n}

Kaplan Meier (95% CI)

Primary finger arthroplasty

1-yoar revision (|
2-yaar revision (%)
3-ymar revision ()|
d-ymar ravision (B

B-yoar rovision )

Cl: confidence interval

1.11e
B7E
G630
re
182

QB0 [0.31-1.30}
175 (0.98-2.53|
2.10(1.24-2.96)
226 (1.35-3.17|
2,26 (1.35-3.17}

Pleaso note: The number of registered primary finger and revision arthroplasties is not complote

In 2017-2022, 26 (2.0%) primary finger arthroplasties were implanted in patients who died within five years after the primary procedure.
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Data quality
Completeness

Coverage and completeness
TABLE Completeness of registering hospitals and completeness of registered arthroplasties in the LROI
based on the hospital information system in 2022

Number of Completeness of Median [range] Completeness of
hospitals in LROI" {n) gistering h Is* (%6) ber of registrati gistrations® (%)

Hip arthroplasties 100

Primary total hip arthroplasties 80 324[1-1,023] 9

Primary hip hemiarthraplasties 78 68 [1-285] 92

Hip revision arthroplasties 81 36 [1-281] a7
Knee arthroplasties 100

Primary knee arthroplasties 66 331 [22-990] L)

Knee revision arthroplasties 84 29 [2-418] 98
Ankle arthroplasties 100

Primary ankle arthroplasties 9 2[1-28] 96

Ankle revision arthroplasties 8 2[1-6] 95
Shoulder arthroplasties 100

Primary shoulder arthroplasties 65 37 [1-265) a7

Shoulder revision arthroplasties 59 2[1-114] 95
Elbow arthroplasties 100

Primary elbow arthroplasties 23 3[1-21) 85

Elbow revision arthroplasties 15 4(1-21] 87
Wrist arthroplasties 100

Primary wrist arthroplasties 14 2[1-11] 59

Wrist revision arthroplasti 10 1[1-6] 85
Finger arthroplasties 100

Primary finger arthroplasties 23 3[1-26) 60

Finger revision arthroplasties 7 2 [1-6] 100

t Number of hospitals that performed arthroplasties in accordance with their hospital information system in 2022,

2 Proportion of total number of hospitals that perfoemed arthroplasties in 2022, The information provided regarding the completeness of registered hospitals i based on data available of the most recent update the Dutch
Orthopaedic Association [NOV) provided us.

? Completeness of number of registered arthroplasties in the LROI in August 2023, compared to the total number of arthroplasties performed (based on the hospital information system) in 2022. This pertains only to
hospitals that submitted data for comparison

Please note: 3 hospitals {trauma surgery] and 5 hospitals (plastic surgery) registered not in the LROI and provided no hospital information system data for comparison

LRQOI 2023

Overall completeness per arthroplasty
FIGURE Completeness (proportion [%] per joint) of the registration of procedures in the LROI in 2022

100
W Mot in LROI
Win LROI
Hip'

Knie Ankle Shoulder Elbow Wrist Finger
TABLE Completeness (proportion [%] per joint)

an

0

]

(0]

50

Completeness of

registrations in the LROI (%)

40

El

0

o

Hip* Knee Ankte  Shoulder Elbow Wrist Finger
Number of procedures in HIS [n) 47.352 37,104 L4z 4143 259 129 327
Completeness of registrations n the LROI? (96) 979 9.2 958 97.2 B5.7 B4.3 621

L includes primary total hip arthroplasties, primary hip hemiarthroplasties and hip revision arthroplasties.

* Completeness of number of registered arthroplasties [orthopaedic, trauma and plastic surgery) in the LROI in August 2023, compared to the total number of arthroplasties performed (based on the hospital information
system) in 2022. This pertains only to hospital that submitted data for comparison,

Please note; 3 hospitals [trauma surgery) and 5 hospitals (plastic surgery) registencd not in the LROI and provided no hospital information system data for comparison,

LROI 2023
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Completeness per year
TABLE Completeness (proportion [%] per joint) of the registration of procedures in the LROIl in 2013-2022

2013 2014 2Ws 2016 2017 20s Pk ) 2020 2021 2022
Hip arthroplasties
Primary total hip arthroplactiec a7 35 a8 a9 -] a8 23 e g3 =28
Primary hip hemiarthroplasties * na na na na na na na, na. LA =F
Primary hip homiarthroplactics forthopaodic surgoon) 71 B4 88 as 95 a5 94 o7 LT na
Primary hip hemiarthroplasties ftrawma swugeon| na. na. na, 50 & 85 -E] 62 T4 na.
Hip rovision arthrapiastios 28 k] a7 a7 a8 a7 a7 ag og a7
Knie arthroplasties
Primary knee arthioplesties a5 96 93 a9 100 98 a9 99 a7 ag
Knee revision arthroplasties 50 83 98 98 g8 a7 97 98 a7 o8
dnkle arthroplasties
Primary ankle arthroplastios na a0 ai 9z 100 a8 a8 85 B a5
Ankle revision arthroplastes na 58 24 9a a7 a3 55 @5 96 a5
Shoulder arthroplesties
Primary shoulder srthroplasties i na. na na na na, na, L na a7
Primary shoulder arthroplasties jerthopaedic surgeon] na. ‘B o1 94 g8 21 96 96 97 M.
Primary shoulder arthroplasties ftrsuma surgean)| LE] . Pl na, na na na 32 25 na
Shoulder revision arthroplasties n.a 74 80 82 90 7B 91 93 ] a5
Elbow arthroplastics
Primary elbow arthroplastss na 70 B85 88 91 B9 as 892 GE] 85
Elbow revizion arthroplactios n.a 65 BE a3 ar B5 a3 a1 78 a7
Wrict arthroplastios
Primary wrist artrvoptasties? na. na. na, na na na, na, na. Mk L]
Primary wrest artheepiasties (arthopacdc surgeant na na. na na 71 29 55 I 73 nE
Primary wrizt arthroplasties [clastic surgeon) na. na. na; na. G4 82 ] -1-) 75 ma.
st revision arthroplastics* A n.a. na na na na na, na na BS
Wirrst revision arthroplastics derthopaedic surgeon] na na. na na. 18 B3 L 100 o3 na
Wkist revision arthroplasties dplastic sigeant ] ni.a na na: 25 50 50 BG 76 n.a
Finger arthroplasties
Primary finger arthroplactics na na. na, na. na, na. na, na na, B0
Primary finger arthvopda sties (arthopasdic surgeany na na. na na. B3 &3 B 65 H1 na
Primary finger arthroplactios [plastic curgeon| na na na na. &7 (at:} &0 B3 E4 na
Finger revision arthroplastos! na. na. na, na. na, na, na, na. na. 100
Finger revision arthroplasties [orthopaedic surgoon| na. na. na na 17 oo a0 41 B3 na.
Finger revision arthroplasties |plastc surgeon| na. na. na, na. 24 40 &7 &7 low na:

t Completeness of number of registered hip, shoulder and elbaw arthroplasties includes orthopaedic en trauma surgery. Completaness of number of registered wrist and finger arthroplasties includes orthopaedic, trauma
and plastic surgery,

Completeness: Number of registered arthraplasies in the LROH compared to the total number of arthroplasties performed based on the hospital information system [HIS|, This pertains only to hospitals that submitted data
for comparisan.

Flease note: Ankle, shoulder and elbow arthroplastes were registered since 2014; wrist and tinger arthroplasties were registered since 2016,

O LRON 2023

The completeness of number of registered arthroplasties in the LROI is determined every year in August. Improving data completeness and
data guality by registering missing data is an ongeing process.
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Completeness primary THA per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary total hip arthroplasties in 2022
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Completeness primary hip hemiarthroplasties per hospital

FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary hip hemiarthroplasties (performed by an orthopaedic
surgeon) in 2022
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Completeness hip revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for hip revision arthroplasties in 2022
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Completeness primary knee arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary knee arthroplasties in 2022
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Completeness knee revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for knee revision arthroplasties in 2022

500

W Not in LROI

400 Hin LROI

300

200

Number af
knee revision arthroplasities [n)

100

Hospital n=83

234 Online LROI annual report 2023
www.lroi-report.nl | www.lroi-rapportage.nl



Completeness primary ankle arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary ankle arthroplasties in 2022
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Completeness ankle revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for ankle revision arthroplasties in 2022
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Completeness primary shoulder arthroplasties per hospital

FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary shoulder arthroplasties in 2022
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Completeness shoulder revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for shoulder revision arthroplasties in 2022
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Completeness primary elbow arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary elbow arthroplasties in 2022
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Completeness elbow revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for elbow revision arthroplasties in 2022
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Completeness primary wrist arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary wrist arthroplasties in 2022
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* No data provided for comparison by the hospital

Completeness wrist revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for wrist revision arthroplasties in 2022
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Completeness primary finger arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for primary finger arthroplasties in 2022
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Completeness finger revision arthroplasties per hospital
FIGURE Number of procedures performed (based on the hospital information system) and the number of
registered procedures in the LROI per hospital for finger revision arthroplasties in 2022
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Validity
Overall validity
FIGURE Validity (proportion [%] per joint) of the registration of procedures in the LROI in 2022
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TABLE Validity (proportion [%] per joint)
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Validity of reglstersd
arthroplasty procedures (%)
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n

o

Hip Knee Ankle Shoulder Elbow Wrist Finger
Number of procedures (n) 46,408 36,807 136 4,012 207 87 227
Valid registered procedures (%) 95.7 979 978 94.4 86.5 828 83.7

© LROI 2023

Validity per variable
TABLE Overview of validity by variable for each joint of hip, knee, ankle, shoulder, wrist and finger
arthroplasties registered in the LROI in the Netherlands in 2022

Hip Knes Ankle  Shoulder Elbow ‘Wrist Finger

Mumber of arthroplasties (nj 46,408 36.807 136 4,012 207 87 227
Mumber of primary arthroplasties jn) 42816 33.822 115 3673 131 62 199
MNumber of revision arthroplasties |n) 3,582 2.985 20 338 TG 25 28
General charactonstics Fa L b W Ha k] W
Gendes 1000 100.0 1000 ned 1000 1000 100.0
Encrypred otizen cervice number 5.8 893 833 283 285 1000 100.0
HIS patient number 1000 100.0 100.0 1000 100.0 100.0 100.0
Diate of birth 1000 100.0 100.0 1004 100.0 100.0 100.0
Type of procedure 1000 100.0 1000 ond 100.0 100.0 1000
Operating side 1000 100.0 1000 004 100.0 100.0 1000
Postal code 99.8 92.9 100.0 293 38.5 943 960
Bl 97.8 99.5 593 924 9.0 92.0 947
Smaoking 988 89,6 100.0 9.3 gan 93.1 2960
ASA coarn 208 o9E 1040 999 100.0 843 974
Fixatian 99.8 9.8 1000 284 O848 a8 934
Primary arthroplasty characteristics k] L] L] H T iy H
Diagnosis 205 99.6 100.0 991 100.0 958 96.5
Chamleyv Walch scarg 90.4 2.8 100.0 988 na na, na
Prosthecis 009 9.9 100.0 90,7 a2 o968 29,1
Surgpcal approach 0.5 q29.7 1000 98.2 477 B5.5 9215
Revision arthroplasty characteristics i L L] k] T L Hy
Type of revision o986 2.3 100.0 991 e 96.0 96,4
Chamloy score 1000 100.0 na. . na. na, na
Reason Tor revision BE4 are a5 G985 947 BE.0 2E.d

Please note: Validity by varable as determmed in Aprl 2023
Hi%: bospital information system: BMI: body mass mdex
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General

Methodology of survival analyses

240

The life span of a joint prosthesis is the time between implantation of a primary prosthesis and the time of
the first revision. However, patients may die before the prosthesis needs to be revised (Figure).

Link between primary and revision arthroplasties

In order to assess a prosthesis’ life span, follow-up time of all primary prostheses was examined. This was
done by linking revision arthroplasties to the primary arthroplasties in the LROI by means of the encrypted
Citizen Service Number (BSN). In this way, the correct revision arthroplasty can be linked anonymously to a
primary arthroplasty. In about 11% of the arthroplasties, the encrypted BSN was not entered into the
system, mainly in the first years of registration. Links between these primary and revision arthroplasties
were established based on the LROI hospital number and the LROI patient number. As such, revision
arthroplasties have been linked to primary arthroplasties of a patient when the patient underwent primary
and revision arthroplasty on the same joint in the same hospital.

Kaplan Meier survival analysis

Survival of a prosthesis may be determined in various ways. Traditionally, the Kaplan Meier method is used.
This method was developed for situations with one possible end point (such as death of the patient).
However, in order to calculate survival of a prosthesis at least two end points are important: revision of the
prosthesis and death of the patient. The Kaplan Meier method estimates the proportion of failed prostheses
if patients would live on forever. However, a number of patients dies before the prosthesis requires revision.
Consequently, fewer revisions are carried out than could be expected based on the model. That is why this
method overrates the chance of revision.

Competing risk survival analysis

The competing risk method allows monitoring for several end points. When an end point occurs (such as
death), other end points will no longer be available (such as prosthesis revision). The cumulative incidence
(summed occurrence of an end point) will be calculated. Death of a patient is a final end point, the

FIGURE SURVIVAL OF A PROSTHESIS.

> Revision arthroplasty
Primary arthroplasty =]

Survival of a prosthesis D LROK june 2017

prosthesis will no longer be revised and this finalizes the period that a prosthesis lasts. The time at risk will
be the period from primary implantation to death.

Method comparison

In order to get a clearer picture of the difference in results between the Kaplan Meier method and
competing risk method we have calculated the revision percentage within 10 years using both methods.
The revision percentage was calculated for patients who underwent a total hip arthroplasty according to
age group over the period 2007-2018.

This comparison shows that the revision percentage calculated by means of the Kaplan Meier method
results in a higher chance of revision within 10 years. The difference is more pronounced in groups of
patients with a higher chance of the competing event (death of the patient), as we can see in the groups of
elderly patients (Table). This difference is still relatively minor, but will increase as follow-up extends.
Consequently, this Annual Report estimates the chance of revision of a prosthesis by means of the
competing risk method. However, for comparability with other arthroplasty registries Kaplan Meier revision
rates are also shown.

TABLE CUMULATIVE 10-YEAR REVISION PERCENTAGE OF PRIMARY TOTAL HIP ARTHROPLASTIES BY AGE IN THE NETHERLANDS IN 2007-2018.
Cumulative 10-year revision percentage

Number (n) Competing Risk (95% Cl) Kaplan Meier (95% Cl)
Age (years)
<0 13,021 7.4 (6.8-8.2) 7.6(6.9-8.3)
50-52 35,737 6.4 (6.0-6.9) 6.6 (6.2-7.1)
60-69 92,371 5.1(4.8-5.3) 5.3(5.1-5.5)
70-79 106,347 4.1(4.0-4.3) 4.5 (4.3-4.6)
280 43,909 2.8(2.6-3.0) 3.1(2.9-3.4)

Please note: The primary outcome in a Kaplan Meier analysis is prosthesis survival, while this is the revision percentage of prostheses in the competing risk method.
In order to compare methods, survival as determined by means of the Kaplan Meier analysis is converted into the revision percentage (100% - survival% = revision%).

Cl: confidence interval.
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Participating hospitals

General hospitals

Admiraal de Ruyter ziekenhuis H(O) K ASE

Albert Schweitzer Ziekenhuis H(O+T) K S W(P) F(P)
Alrijne Ziekenhuis H(O) K A'S W(P) F(P)

Amphia Ziekenhuis H(O) K S E W(O) F(O)

Antonius Ziekenhuis H(O) KA S

Bernhoven H(O) KS E

Bovenl) Ziekenhuis H(O+T) K S

Bravis Ziekenhuis H(O) KAS E F(O)

Canisius-Wilhelmina Ziekenhuis H(O+T) K S W(P) F(P)
Catharina Ziekenhuis H(O) KS E

Centraal Militair Hospitaal H(O) K

Deventer Ziekenhuis H(O+T) K S E W(P) F(P)
Diakonessenhuis H(O+T) K A'S E W(P) F(P)

Dijklander Ziekenhuis H(O) K A S E
Elisabeth-TweeSteden Ziekenhuis H(O) K A'S E W(O) F(P)
Elkerliek Ziekenhuis H(O+T) A K S E F(P)

Flevoziekenhuis H(O+T) KASE

Franciscus Gasthuis & Vlietland H(O+T) K S E W(O+P) F(O+P)
GelreZiekenhuizen, location Apeldoorn H(O+T) K A'S E W(O) F(O+P)
GelreZiekenhuizen, location Zutphen H(O) K S E

Groene Hart Ziekenhuis H(O) K S W(O) F(O)

Haaglanden Medisch Centrum H(O+T) K A’ S E W(P) F(P)
HagaZiekenhuis H(O+T) K A'S E W(O+P) F(O+P+T)
Havenziekenhuis* H(O) K S

Het Van Weel-Bethesda Ziekenhuis H(O+T) K S

lJsselland Ziekenhuis H(O) K S

Ikazia Ziekenhuis H(O+T) K S E W(O)

Isala Klinieken H(O+T) K A'S E W(P) F(P)

Jeroen Bosch Ziekenhuis H(O+T) K S E W(P) F(P)
Langeland Ziekenhuis H(T) K S F(P+T)

Laurentius Ziekenhuis H(O) K A S E W(O) F(O)

Maasstad Ziekenhuis H(O+T) K AS EW(T) F(O)

Martini Ziekenhuis H(O+T) K A S E W(O+P) F(O+P)
Maxima Medisch Centrum H(O+T) K S E W(O) F(P)

MC Slotervaart* H(O+T) KASE

MC Zuiderzee* H(O+T) K S

Meander Medisch Centrum H(O+T) K A S W(P) F(P)
Medisch Centrum Leeuwarden H(O+T) K S E W(P) F(P)
Medisch Spectrum Twente H(O) K S E

Noordwest Ziekenhuisgroep H(O+T) K AS E W(O) F(O+P)
OCON H(O) K S EW(0) F(O)

OLVG H(O+T)KASE

Ommelander Ziekenhuisgroep Groningen H(O+T) K S E W(O) F(O)
Reinier de Graaf Gasthuis H(O+T) K ASE F(O)

Reinier Haga Orthopedisch Centrum H(O) K A S E W(O) F(O)
Rijnstate H(O+T) K S EW(P) F(P)

Rivas Beatrixziekenhuis H(O) K S

Rode Kruis Ziekenhuis H(O+T) K'S E F(O)

Saxenburgh Medisch Centrum H(O+T) K S

Sint Maartenskliniek, location Boxmeer H(O) K S E

Sint Maartenskliniek, location Nijmegen H(O) K A S E W(O) F(O)
Sint Maartenskliniek, location Woerden* H(O) KASE
Slingeland Ziekenhuis H(O+T) K S
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Spaarne Gasthuis H(O+T) KA S W(P) F(P)
Spijkenisse Medisch Centrum H(O) K S
St. Anna Ziekenhuis H(O) KA S E
St. Antonius Ziekenhuis H(O+T) K S E F(P)
St. Jans Gasthuis H(O) KS E
Streekziekenhuis Koningin Beatrix H(O+T) KS E
Tergooi H(O+T) K S E W(O) F(O+P)
Treant Zorggroep H(O+T) KS E
VieCuri MC H(O+T) K S E F(P)
Wilhelmina Ziekenhuis H(O) K S E F(P)
Zaans Medisch Centrum H(O) KASE
ZGT H(T)
Ziekenhuis Amstelland H(O) KA S E
Ziekenhuis Gelderse Vallei H(O+T) K S
Ziekenhuis Nij Smellinghe H(O) KS W(O+P) F(P)
Ziekenhuis Rivierenland H(O+T) K S F(P)
Ziekenhuis St. Jansdal H(O+T) K S F(P)
Ziekenhuis Tjongerschans H(O+T) K S
ZorgSaam Ziekenhuis H(O) K A S E W(O) F(O)
Zuyderland Medisch Centrum H(O) K S E W(O) F(O)

University medical centres

Amsterdam UMC H(O+T) KASE

Erasmus MC H(O+T) K S E W(O) F(O+P)

Leids Universitair Medisch Centrum H(O) K S E W(O)

Maastricht UMC+ H(O+T) K A'S E W(O+P) F(O+P)

Radboudumc H(O+T) K S E W(O) F(O)

Universitair Medisch Centrum Groningen H(O+T) K A'S E W(O+P) F(O)
Universitair Medisch Centrum Utrecht H(O+T) K E W(P) F(P)

Private hospitals

Acibadem International Medical Center H(O) K A S
Annadal Kliniek H(O) K

Annatommie MC H(O) K A'S

AVE Orthopedische Klinieken* H(O) K A S
Berne Kliniek \W(P) F(P)

Bergman Clinics H(O) K A S W(P) F(P)
CortoClinics H(O) K

DC Klinieken, Lairesse* H(O) K S
Eisenhower Kliniek H(O) K'S F(P)
FlexClinics H(O) K

Kliniek ViaSana H(O) K S

KneeClinic K

Medische Kliniek Velsen H(O) K S E
OrthoDirect H(O) K S

Orthoparc H(O) K

Orthopedie Kliniek Amsterdam™* K
Orthopedie Rijnmond* H(O) K S F(O)
Park Medisch Centrum H(O) K

The Hand Clinic* W(P) F(P)

Voor de hand F(P)

Xpert Clinics H(O) K A S E W(P) F(O+P)

H: hip; K: knee; A: ankle; S: shoulder; E: elbow; W: wrist; F: finger.
O: orthopaedic surgery; T: trauma surgery; P: plastic surgery.
* These hospitals no longer perform joint replacement procedures
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Acetabulum component
The part of a hip prosthesis that is implanted into the acetabulum — the socket part of a ball and socket joint

Allograft
Transplant of bone tissue from a different body

Anchor question

The anchor question (daily functioning) measures change in daily functioning after joint replacement. The anchor question (pain)
measures change in pain degree after joint replacement. The score has a range of 1.0 to 7.0, with 1.0 representing very
deteriorated and 7.0 representing very improved.

Arthrodesis
A procedure in which a natural joint is fused together

Arthrofibrosis
Rigidity of the joint as a consequence of connective tissue adhesion

Arthroscopy
Keyhole surgery to examine and treat joint disorders

Arthrotomy
Opening a joint during surgery

Articulation
The two surfaces that move together (articulate) in a total joint replacement

ASA score
The American Society of Anaesthesiologists (ASA) score is a scoring system for grading the overall physical condition of the
patient, as follows: | —fit and healthy; Il — mild disease, not incapacitating; Ill — incapacitating systemic disease; IV — life

threatening disease

Autograft
Transplant of bone tissue originating from the patient's own body

Bilaterality
Replacing the same joint on both sides of the body by means of a prosthesis within a specific period

Body Mass Index
Index for weight compared to body length (kg/m2); <18.5: underweight; >18.5-25: normal weight; >25-30: overweight; >30-40:
obesity; >40: morbid obesity

Bonegraft
Bone transplant

Bone resorption
Process by which osteoclasts break down bone tissue

Carpal component
Part of a wrist prosthesis that is implanted in the patient's carpal bones

Case mix
Term used to describe variation in the population, relating to factors such as diagnosis, patient age, gender and health condition
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Cement
Material (polymethyl methacrylate) used to fixate joint replacements to bone

Charnley score
Clinical classification system; A: one joint affected; B1: both joints affected; B2: contralateral joint with a prosthesis; C: several
joints affected or a chronic disease that affects quality of life

Competing risk survival analyse
Method to calculate survival taking into account various outcomes, in this case revision and death

Completeness
The completeness of the number of registered procedures in the LROI, based on a comparison with the hospital information
system of every hospital that performs hip and/or knee arthroplasty in the Netherlands

Completeness PROM trajectory
A PROM trajectory is considered complete when preoperative, 3-months (hip, shoulder) or 6-months (knee) postoperative and
12-months postoperative PROMs are reported

Cuff arthropathy
Osteoarthritis of the shoulder joint as a consequence of the tendons around the shoulder joint being affected

Cuff rupture
Rupture of a tendon of the muscles that are around the shoulder joint

Cumulative incidence
The added up incidence over a specific period of an event (such as revision of a prosthesis or death of a patient)

Cumulative revision percentage
Added up revision percentage over a specific time period

Difference score
Difference in calculating score between pre-operative and 3, 6 or 12 months postoperative scores

Distal component
Part of a finger prosthesis that replaces the distal phalanx

Distal hemihumeral prosthesis
Elbow prosthesis in which the distal part of the humerus (upper arm bone) is replaced

Dual mobility cup
Acetabular component that consists of a dual cup and, therefore, has two independent articulation points

EQ-5D index score
The EQ-5D index score measures quality of life. The score has a range of -0.329 to 1.0, with 1.0 representing the best possible
quality of life.

EQ-5D thermometer score
The EQ-5D thermometer score measures the health situation. The score has a range of 0.0 to 100.0, with 0.0
representing the worst possible health situation and 100.0 the best possible health situation.

Femur component
Part of a hip or knee prosthesis that is implanted into the femur (thigh bone)

Femoral head component
Part of a hip prosthesis that is implanted on top of the femoral component of a hip prosthesis and moves inside the acetabular
component or the cup of the hip joint

Flail elbow
Situation after removal of an elbow prosthesis in which no joint is present any more between the upper and lower arm
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Girdlestone situation
Revision procedure to a hip in which the hip joint or hip prosthesis is removed and no new prosthesis is implanted (often
because of a bacterial infection)

Glenoid baseplate
Part of a reversed shoulder prosthesis: a metal plate that is screwed into the glenoid (shoulder cup) of the shoulder blade, on
which the glenosphere is fixed

Glenoid component
The part of a shoulder prosthesis that is placed in the glenoid; the cup-shaped notch of the shoulder blade

Glenoid liner
Intermediate component (inside layer) of a total anatomical shoulder prosthesis that will be placed in a glenoid component
(most often a metal one)

Glenosphere
The part of a reversed shoulder prosthesis that is placed on the glenoid baseplate which is screwed into the glenoid and is
spherical in shape

HOOS-PS score
The HOOS-PS score measures the physical functioning of patients with osteoarthritis to the hip. The score has a range of 0.0 to
100.0, with 0.0 representing no effort and 100.0 the most possible effort.

Hybrid fixation
Fixation of a prosthesis in which (most often) one of both parts of a prosthesis is cemented and the other one uncemented

Humerus component
The part of a shoulder or elbow prosthesis that replaces the humerus (upper arm bone). The humeral component of a shoulder
prosthesis may consist of two parts: the humeral head and the humeral stem component

Humeral liner
Intermediate component (inner layer) of a reversed shoulder prosthesis that will be placed in a metaphysical component

Inlay
Intermediate component (inner layer), made of polyethylene

Insert
Intermediate component (inner layer), made of polyethylene that is placed in the tibial component of a knee prosthesis

Kaplan Meier survival analysis
Method to calculate survival, in which only one end point is possible, in this case revision

KOOS-PS score
The KOOS-PS score measures the physical functioning of patients with osteoarthritis to the knee. The score has a range of 0.0 to
100.0, with 0.0 representing no effort and 100.0 the most possible effort.

Lateral collateral ligament
Lateral (outer) knee ligament or elbow ligament

Lateral resurfacing arthroplasty
Elbow prosthesis in which only the lateral side of the joint is replaced

Major revision (journey)

Revision of at least the acetabular or femoral component (hip) or femoral or tibial component (knee). Journey: First revision of
the acetabulum or femur/tibial component, regardless of whether a minor revision has already taken place. Therefor, the first
three revision procedures were reviewed.
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Malalignment
Strain on a part of the body due to an abnormal position of a joint component with respect to other components

Medial malleolus osteotomy
Surgical approach of the ankle in which the medial malleolus (protruding part of the tibia on the inside of the ankle) is incised
and later re-fixed to be able to have better access to the inside of the joint

Meniscectomy
Meniscus removal

Metallosis
Deposition of metal debris in soft tissues of the body

Metaphysis component
The part of a shoulder prosthesis that replaces the metaphysis (upper part) of the humerus (upper arm bone)

Minor revision
Revision of only inlay and/or femoral head component (hip) or only insert and/or patella exchange (knee)

NRS score

Numeric Rating Scale score. The NRS (rest) score measures pain during rest. The NRS (activity) score measures pain during
activity. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0 representing the most possible pain. The
NRS (satisfaction) score measures patients’ satisfaction with the outcome of joint replacement. The score has a range of 0.0 to
10.0, with 0.0 representing very unsatisfied and 10.0 representing very satisfied.

ODEP rating

Orthopaedic Data Evaluation Panel. ODEP provides ratings for hip femoral stems, hip acetabular cups and total knee
replacement implants. An ODEP rating consists of a number and a letter (A or B), and a star (optional). The number represents
the number of years for which the product’s performance had been evidenced. The letter represents the strength of evidence
presented by the manufacturer (A represents strong evidence and B represents acceptable evidence). A Star (*) represents very
strong evidence above A and B. Detailed information can be found at www.odep.org.uk

Olecranon
The most proximal part of the ulna

One-stage revision
A single revision procedure to change (insertion, replacement and/or removal) one or more components of the prosthesis
(excluding patella addition)

Open Reduction and Internal Fixation surgery
Type of surgery to treat a bone fracture where the broken bone is reduced or put back into place, followed by internal fixation
using devices (screws, plates, rods, or pins) to hold the broken bone together

Osteoarthritis
Disorder in which the cartilage of a joint is affected

Osteochondral bone defect
Defect of the joint surface in which both cartilage and underlying bone are affected

Osteonecrosis
Cellular death of bone tissue

Osteosynthesis
Securing broken bone parts together with plates, pins and/or screws

Osteotomy
Incise the bone in order to correct the position, to shorten or lengthen the bone
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Oxford Hip score
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 representing the most functional ability.

Oxford Knee score
The Oxford Knee score measures the physical functioning and pain of patients with osteoarthritis to the knee. The score has a
range of 0.0 to 48.0, with 0.0 representing no functional ability and 48.0 representing the most functional ability.

Patella addition
Knee revision procedure in which only a patella component was added to the primary knee prosthesis

Patella component
Part of a knee prosthesis that is implanted on the inner side of the knee cap

Patellofemoral prosthesis
Two-piece knee prosthesis that provides a prosthetic (knee) articulation surface between the patella and trochlea (furrow) of
the thigh bone (femur)

Primary prosthesis
The first time (primary) a prosthesis is implanted to replace the original joint

PROMs
Patient Reported Outcome Measures

Proximal component
Part of a finger prosthesis that replaces the proximal phalanx

Radial head component
Part of an elbow prosthesis that replaces the head of the radius (spoke-bone)

Radial head prosthesis
Elbow prosthesis in which only the head of the radius (spoke-bone) is replaced

Radial stem component
Part of an elbow or wrist prosthesis that is implanted in the shaft of the patient's radius (spoke-bone)

Recommendation score
The recommendation score measures to what extend the patient would recommend joint replacement to a friend or relative.
The score has a range of 1.0 to 5.0, with 1.0 representing totally disagree and 5.0 representing totally agree.

Resurfacing hip arthroplasty
Hip prosthesis in which the cup (acetabulum) is replaced and a metal cap is implanted on top of the femoral head

Resurfacing shoulder arthroplasty
Shoulder prosthesis in which a metal cap is implanted on top of the humeral head

Reversed hybrid fixation hip prosthesis
Fixation of a hip prosthesis in which the acetabular component is cemented and the femoral component is uncemented

Reversed shoulder prosthesis
Adjusted type of total shoulder arthroplasty in which the parts are implanted in a reversed manner. A sphere (glenosphere) is
implanted onto the glenoid and a stem with cup in the shaft of the shoulder head

Revision arthroplasty
Any change (insertion, replacement and/or removal) of one or more components of the prosthesis

Sauvé Kapandji procedure
Arthrodesis of a natural wrist joint and construction of a new wrist joint by splitting the ulna
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Shoulder hemiarthroplasty
Shoulder hemiarthroplasty with humeral stem, stemless hemi shoulder prosthesis (without humeral stem) or resurfacing
shoulder hemiarthroplasty

Synovectomy
Removal of inflamed mucosa in a joint

Talus component
Part of an ankle prosthesis that is inserted in the talus (ankle bone)

Tibia component
Part of a knee or ankle prosthesis that is inserted in the tibia (shin bone)

Total arthroplasty
Arthroplasty in which the entire joint of a patient is replaced

Ulnar component
Part of an elbow or wrist prosthesis that is inserted in the ulna

Ulnar nerve
One of the three nerves that runs along the elbow. This nerve largely runs along the ulna

Unicondylar knee arthroplasty
Replacement of half the knee (either inner or outer side) by a prosthesis

Validity
Level of accuracy and completeness of registered data

Vektis

Vektis is a care information centre. Vektis collects and analyses data on the costs and quality of health care in the Netherlands.
Vektis data mainly originates from reimbursement files of health care insurers. Therefore, Vektis has national data on
medication use and use of aiding devices, data on primary health care and data on Diagnosis Treatment Combinations
(DBCs/DOT) in hospitals and any other types of insured care in the Netherlands. In addition, Vektis collects demographic data,
based on surveys among insurers and results of quality studies. www.vektis.nl

Walch score

Clinical classification system for level and type of wear of a shoulder joint; Al: humeral head centred, minimal erosion of
shoulder cup; A2: humeral head centred, substantial erosion of shoulder cup; B1: Posterior subluxation of humeral head,
posterior joint cavity narrow, subchondral sclerosis and osteophytes; B2: posterior subluxation of humerus head, retroversion of
shoulder cup with posterior erosion; C: retroversion of shoulder cup over 25 degrees, irrespective of erosion
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AA
AO
ASA
BMI
BSN
Cl
cmC
D(IP)
DRU
EA
HIS
HA
IQR
KA
LROI
MCP
NOV
NRS
OA
ODEP
ORIF
PE
PIP
PKA
PROM
RA
RHA
RTSA
SA
SD
TEA
THA
TKA
TSA
UKA
umc
XLPE
Zo
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Ankle arthroplasty

Antioxidant

American Society of Anaesthesiologists
Body Mass Index

Citizen Service Number

Confidence Interval
Carpometacarpal [finger joint]
Distal interphalangeal [finger joint]
Distal Radioulnar [prosthesis]

Elbow arthroplasty

Hospital Information System

Hip arthroplasty

Interquartile range

Knee arthroplasty

Dutch Arthroplasty Register
Metacarpophalangeal [finger joint]
Netherlands Orthopaedic Association
Numeric Rating Scale

Osteoarthritis

Orthopaedic Data Evaluation Panel
Open Reduction Internal Fixation
Polyethylene

Proximal interphalangeal [finger joint]
Patellofemoral Knee Arthroplasty
Patient Reported Outcome Measure
Revision arthroplasty

Resurfacing hip arthroplasty
Reverse total shoulder arthroplasty
Shoulder arthroplasty

Standard Deviation

Total Elbow Arthroplasty

Total Hip Arthroplasty

Total Knee Arthroplasty

Total Shoulder Arthroplasty
Unicondylar Knee Arthroplasty
University Medical Centre

Cross linked polyethylene

Oxidized Zirconium
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