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3.2 BtEFANIEA

NERABEIBEF ARIGPRELES
 BEFARNSARDAGEFEOOSREEE

-, > - "~ "~ " "
Iﬁm ,E : 9 /I\1:$Z§EFI Authors Year | n Study Type Accuracy Classification | Accuracy Outcome (RO vs FH) | P value | Robot Used
ts,
5 /|\1;$ Z'STIEE 3:| 3 /I\ bes) Robot (RO) | Freehand (FH)
1
Kantelhardt et al'® | 2011 112 Retrospective, matched cohort | <3 mm 98.8% 96.5% Improved accuracy NA SpineAssist*
%E%u , l/l\ |: B%o Kim et al”® 2017 78 Prospective, RCT <2 mm 99.4% 99.5% No difference 0.534 Renaissance®
Le etal'* 2018 | 58 Retrospective, matched-cohort | <2 mm 95.3% 86.9% Improved accuracy 0.038 TiRobot®
Lonjon et al®' 2016 | 20 Prospective, matched cohort <2 mm 97.3% 92% Improved accuracy 0.639 ROSA?
Ringel et al*® 2012 | 60 Prospective, RCT <2 mm 85% 93% Reduced accuracy 0.019 SpineAssist*
Roser et al'® 2013 112 Prospective, RCT <2 mm 99% 97.5% Improved accuracy NA SpineAssist*
EEFEj Hg. ‘j . 6/\ Schatlo et al®' 2014 | 95 Retrospective, matched-cohort | <2 mm 91.4% 87.1% No difference 0.19 SpineAssist®
H IH O I Solomiichuk et al®* | 2017 | 70 Retrospective, matched-cohort | <2 mm 84.4% 83.6% No difference 0.89 SpineAssist”
S ang et al rospective, the mproved accuracy ! iRobot’
1:$$ I:P 2 /\im j] 2 W I's 2017 | 30 Pi RCT Other* 100% 95% [ d 0.009 TiRobot®
(= I:I ~

81 2pineAssist® (Mazor Robotics Ltd., Caesarea, Israel); "Renaissance® (Mazor Robotics Ltd., Caesarea, Israel); “TiRobot® (Beijing Tianzhihang Medical Technology Co., Ltd.,
] = Beijing, China); ROSA® BRAIN robot (Zimmer Biomet Robotics, Montpellier, France)
/I\ %73” 2 /I\[’EQ / I\ Abbreviations: pts, patients; NA, not available; RCT, randomized control trial
5[.! ] o .k : -

SHEFAPHNRABNHET BT IEERSIRIREELR

Study Year n (pts) Study Type Radiation (mins) Outcome (RO vs FH) P value Robot Used
\3 . > Robot (RO) Freehand (FH)
FAEE : 7R
Kantelhardt et al'? 2011 112 Retrospective, matched cohort 0.56 min/screw 1.28 min/screw Decreased radiation 0.0001 SpineAssist*
EP 2 /I\ilﬁl }]u?* Hj‘ rEj Le etal'* 2018 58 Retrospective, matched-cohort 238 1.29 Increased radiation 0.003 TiRobot”
= U Lonjon et al®' 2015 20 Prospective, matched-cohort 1.23 0.40 Increased radiation 0.008 ROSA®
54\9:%%” Ringel et al*® 2012 60 Prospective, RCT 1.9 1.9 No difference 0.433 SpineAssist”
L L Solomiichuk et al®® 2017 70 Retrospective, matched-cohort 23 2.1 No difference 0.6l SpineAssist*
Wang et al'® 2017 30 Prospective, RCT 0.1 0.6 Decreased radiation <0.001 TiRobot®

*SpineAssist® (Mazor Robotics Ltd., Caesarea, Israel); “TiRobot® (Beijing Tianzhihang Medical Technology Co., Ltd., Beijing, China); ROSA® BRAIN robot (Zimmer Biomet Robotics, Montpellier, France).
Abbreviations: pts, patients; RCT, randomized control trial.

AT | HlesAS BHFABNENBIEFE T FAR AL

Eﬂﬁ*fixmj{jﬂj Study Year n (pts) Study Type Operative Time (mins) OQutcome (RO vs FH) P value Robot Used
EE‘EE Robot (RO) Freehand (FH)
A Kantelhardt et al'? 2011 112 Retrospective, matched cohort 59.1 min/screw 52.9 min/screw No difference N/A SpineAssist®
y E’J || };ﬁ IIE*D,%é}E Le et al'* 2018 58 Retrospective, matched-cohort 199.1 119.5 Increased operative time 0.000 TiRobot®
. Lonjon et al®' 2015 20 Prospective, matched cohort 186 112 Increased operative time 0.0001 ROSA®
Eﬂﬁﬂ‘é&o Ringel et al*® 2012 60 Prospective, RCT 151 132 No difference 0.087 SpineAssist*
Schatlo et al®' 2014 95 Retrospective, matched-cohort 205 189 No difference 0.06 SpineAssist*
WWW.SWSC.COmM.Ccn Solomiichuk et al®* 2017 70 Retrospective, matched-cohort 226.1 264.2 No difference 0.13 SpineAssist®
Wang et al'® 2017 30 Prospective, RCT 150.0 104.0 No difference 0.158 TiRobot®

L, s ‘
% 'f Z‘é A :
= J/g - D Souza M et *SpineAssist® (Mazor Robotics Ltd., Caesarea, Israel); "TiRobot® (Beijing Tianzhihang Medical Technology Co., Ltd., Beijing, China); ROSA® BRAIN robot (Zimmer Biomet Robotics, Montpellier, France). 60

a/' 2079’. @[ﬁﬁzﬁéﬁg Abbreviations: pts, patients; NA, not available; RCT, randomized control trial.
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XPEBRFANREA : MAZ
O NBRABXTEREERNBABMFATNBEZ. HERAN—E,
O SMNE : EXTEBLRTE  NSABDRENNAEESFENRAIEBXTERA (total hip
arthroplasty , THA ) , fIIREBRXTIEIRA ( total knee arthroplasty , TKA ) RAIREBBERARTERA
(unicondylar knee arthroplasty , UKA),

O RTFERB . BRIRTEATmALERE FSMAKOLTIRFBHFANEEA , EREHAELSSHEATH.

AOFAMNBARHHER

o R BRI FRER o T e A | BN i
MAKO Surgical = Zoijfg{lzfgf*’fﬁfﬁ RIO [V (2009)N (2010)| v (2014) |TAFTAUKE wemapnee
MEDTECH s 2016&7@;’%&@% ROSA Knee N (2019 )N (2019) ; TKA+UKA |  EzmnsEA
Bluebelt = 20165 BRI NAVIO N (2016 )N (2012) - THAJ'TAKA‘“ UK| mgertzmines A
Orthotaxy EE 2(05253})235%% VELYS™ W (2021) - - TKA FENEEA
Think Surgical ( R /3FFRROBODOC
Curex%) 25 (85F) a'\JIsCS/A\a , qé)%ﬁﬁ% Tsolution | (2019 )N (2017) - THA+TKA LETHIEEA
urex o\ s
Acrobot/AE] mE {G?ﬂ%%ﬁ?—ﬂﬁﬁk Acrobot - - - - ESSFRIESYN
OMNI ( Corin) =H ) E Corinfiity OMNIBotics - - - TKA T EGHETIEE A
HEIERA FE IR’ P e - - SERKImARAZE TKA FBaNEA
e FE ) ARTHROBOT - - SRR THA FEEINEEA
TUIERRERIE, FE - BEIoi - - SRR TKA EBaNEA
FotetstE FE - HURWA - - [RARIH IR ES TKA FEINEEA
KEMm FE - TiRobot Recon - - IGARIZ LT ER TKA FBaEA

WWW.SWSC.COMm.Cn
HIEFT: Ko\ B, i iE KT 61



3.3 XTFAN=ZRA

rTKAIGFRIEHE : MAKOHIZRATETKAFRBIERFFERALXTEIRFAR

O rTKA : {EEkmTKARBERRER. ERHMEERE. MEFERE. KXF0. 1. 2. 3RO EEEN
DT, BN SRS TR ERD . IEREE | BIERESRIFAATEKE (20h VS 31h) |, F
YRR EERS (104°VS 93°) | PAHBRTEEERE ( 77h VS 105h ) ,

M2Z AN TKAFARFUERA TTKAFARRIERECER

Table Il. Study outcomes for patients undergoing conventional jig-based total knee arthroplasty (TKA) and
robotic-arm assisted TKA

Outcome Conventional (n = 40) Robotic (n = 40) p-value
Mean operating time (mins) 61.2 (54.6 to 83.1) 70.4 (59.2 to 91.7) 0.34"

Mean fall in Hb (g/L) 26.1 (5.1 to 49.6) 18.7 (8.0 to 37.2) <0.001"
Mean postoperative Hb (g/L) 106.7 (77.3 to 138.4) 114.7 (86.4 to 139.1) 0.01

Mean pain score (NRS) - Day 0 5.4 (3.0 to 7.0) 3.1(2.0to 5.0) <0.001
Mean pain score (NRS) - Day 1 6.3 (4.0 to 8.0) 3.6 (2.0 to 6.0) <0.001"
Mean pain score (NRS) - Day 2 6.1 (3.0 to 8.0) 3.3(1.0t0 5.0) <0.001"
Mean pain score (NRS) - Day 3 45 (2.0to 7.0) 2.6 (1.0to 5.0) <0.001"
Median analgesia (mg) — Day 0 36.0 (IQR 29.0 to 51.3) 20.0 (IQR 16.0 to 28.5) <0.001"
Median analgesia (mg) — Day 1 10.0 (IQR 10.0 to 20.0) 10.0 (IQR 0.0 to 10.0) <0.001"
Median analgesia (mg) — Day 2 10.0 (IQR 10.0 to 20.0) 10.0 (IQR 0.0 to 10.0) <0.001"
Median analgesia (mg) — Day 3 10.0 (IQR 0.0 to 10.0) 0.0 (IQR 0.0 to 5.0) <0.0017
Median time to SLR (hrs) 31.0 (IQR 24.0 to 44.0) 20.0 (IQR 18.0 to 21.0) <0.0017
Median knee extension (°) 0.0 (IQR 0.0 to 0.0) 0.0 (IQR 0.0 to 0.0) 0.08"

Mean knee flexion (°) 93.3 (90.0 to 110.0) 104.1 (90.0 to 120.0) <0.001"
Median physiotherapy sessions (n) 11.0 (IQR 9.0 to 11.0) 5.0 (IQR 5.0 to 6.0) <0.001"
CPM sessions, n (%) 5(12.5) 2 (5.0) 0.43%

[ Median time to discharge (hrs) 105.0 (IQR 98.0 to 126.0) 77.0 (IQR 74.0 to 81.0) <0.001" |

*Unpaired t-test

tMann-Whitney U test

¥Fisher’s exact test

NRS, numerical rating scale; Hb, haemoglobin concentration; IQR, interquartile range; SLR, straight leg raise;
WWW.SWSE. CPM, continuous passive motion machine

HIEFR: Kayani B, Konan S, Tahmassebi J , et al. Robotic-arm assisted total knee arthroplasty is associated with improved early functional recovery and 62
reduced time to hospital discharge compared with conventional jig-based total knee arthroplastylJ]. Bone & Joint Journal, 2018, 100-B(7) :930., %% @ if < #2



Mean preoperative score

3.3 XBFARUEA
THAIGERIER : MAKOHIZEAZETHAF RIERIFFERA TXBERFA

O INgetE4ER : R/SOHS. FIS. EQ-5D. EQ VAS. Pain VASENMERIBENE , HRFISHERS , H

rTHAHFImMTHAAFE21.15089(i% , BEEEENER. BrTHARARIEIRSDER/ , HIAFAEAEE,

O FEE  AHEESNNFRENEGRPITHAERESRES. FIYBRKIEN2.3mm (SD 3mm ) |, /M F

MTHAZE5.9mm ( SD 6mm ) , BHHIRIE. aiiif. BARBEHAEITFTFmTHA (ZeXEFES ) ,

ABIAREIEEIELSRITNELER
ZNCT Nia
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1) R&RrTHA , B&AmMTHA;

2) FHBISMERR : OHS | X1y ; FIS | BeRTiFs

; EQ-5D , EuroQolfa#kjal% ; EQ VAS , EuroQol Mt B3R

; Pain VAS |, fietiEtl 23R, XLYSIRMEM AR HRLT.
WWW.SWSC.COm.cn

rTHAFIMmTHABH R ERE G

Radiological assessment rTHA mTHA  OR/DIff (95% CI) p-value
Mean horizontal centre of rotation, mm (SD) 0.2 (1.3) -2.2(4.5) Diff: 2.4 (1.3103.3) = 0.0(11
Mean vertical centre of rotation, mm (SD) 0.3(0.9) -0.1(2.0) Diff: 0.4 (-0.1to 0.9) 0,132*
Mean combined offset, mm (SD) 0.5(2.9) 1.0(3.8) Diff:0.5(-0.7to 1.7) 0.419 .
Mean acetabular offset, mm (SD) 0.2(1.1) -2.1(44) Diff:23(1.3t03.3) = 0.001$
Mean femoral offset. mm (SD) 0.3(1.6) 3.1(4.0) Diff:2.8(1.6t04.0) = 0.001$
[Mean leg length, mm (SD) 2.3(3.0) 5.9(6.0) Diff:3.6(2.0t05.2) =0.001 ]
Component inclination, n (% of group)
Lewinnek’s safe zone 38(95.0) 65(81.3) |OR:4.3 (1.0to0 20.2) 0.052l
Callanan’s safe zone 37(92.5) 62(77.5) |OR:3.6(1.0t0 13.0) 0.07’2l
Component anteversion, n (% of group)
Lewinnek’s safe zone 39(97.5) 67(83.8) |OR:7.6(1.0t0 60.1) 0,033l
Callanan’s safe zone 39(97.5) 65(81.3) |OR:9.0(1.1to0 70.8) 0,020l
Overall component position, n (% of group)
Lewinnek’s safe zone 38(95.0) 55(68.8) |OR: 8.6 (1.9to 38.6) 0.002l
Callanan’s safe zone 37(92.5) 53(66.3) |OR: 6.3 (1.8t0 22.3) 0.003I

*
Independent-samples 7-test.
TFisher's exact test.

CI, confidence interval; Diff, difference; mTHA, manual total hip arthroplasty; OR. odds ratio: rTHA, robotic assisted

total hip arthroplasty.

HIEFR: Clement N D, Gaston P, Bell A, et al. Robotic arm-assisted versus manual total hip arthroplasty: a

propensity score matched cohort study[J]. Bone and Joint Research, 2021,

10(1) :22-30. , %@l 32

63
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NEBBABEIXTFARIKTGIAZE : 2BKkEY7.3(25%€ 7T . EEHNEEDS
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IEM68. 1 EIENNRIZI126 515, Fimt20208ETHA, TKAFEARES BIF45F185 516,

O RiESullivan#ds , XPFARUBRAREBRFANSBANERBNERS | 797.312555T , GEE72%.

O XERXDFANBARNEED , 2020F1795.3(12555T , SEBKMDE73% , HPlas ABE)
KOBERFAMELLORH , BIEERT 6%,

2014~2030FEETHATITKAF RN W 2020FEERXBFANEAEE S (2E57T)

16 r 139
1400000 14 |
12
1200000 10 +
Z 1000000 °
- 6
e 4
< 800000 2
§ —0O—Primary THA 0
& 600000 . —o— Primary TKA
<
E 400000
<
200000 /g{)ﬁ
X
0 égé’“ Mg ANmEF
2000 2005 2010 2015 2020 2025 2030 % = 2105 4

| IBIBET.6%

WWW.SWSC.Com.cn

HKIEFR: Matthew S, Ajay P, Sheth N P. Projected Volume of Primary Total Joint Arthroplasty in the 64
U S 2014 to 2030[J]. JBJS, 2018, 100(17):1455-1460. ;Frost&Sull ivan; 7 @ iE i< 272
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iZMEFAHZA :
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BT EE ABENREIEY S SEEMERRANESH | SERERD SESMEREZRRHE , BT HERENLE
XEZIRBIRIRIIZEIT98% |, I —EEA R ( LEAIs2R(EAR8.3% ) . — kB CorPath
GRX £

BRER | BattBIiIF R EER-ONE, CorPath GRX #lGenesis RMN , EIPIHEIHESA. BRAREST.
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iZMEFANBALERTHIZHMER :
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