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Abstract

Objective: This article aims to compare the rotation alignment of prostheses and clinical efficacy
of tibial prosthesis rotation between robotic-arm assisted total knee arthroplasty (RATKA) pa-
tients and total knee arthroplasty (TKA) patients, and to conclude that robotic-arm assisted total
knee arthroplasty can improve prosthesis rotation alignment and early efficacy. Method: A total of
113 patients with osteoarthritis who underwent total knee arthroplasty in the Affiliated Hospital
of Qingdao University from June 2022 to March 2023 were analyzed. The age, BMI, gender, KSS
score, WOMAC score, knee range of motion, VAS score, etc. were compared between the two
groups of patients at 3 months and 1 year after surgery. The tibial prosthesis axis was measured
relative to the geometric center point of the tibial prosthesis platform to the medial edge point of
the tibial nodule, the geometric center point of the tibial prosthesis platform to the medial 1/3
point of the tibial nodule, and the angle between the femoral prosthesis axis. Result: Compared
with the femoral prosthesis axis, the average internal rotation of the tibial prosthesis axis in the
RATKA group was 1.77° £ 0.69°, and the average internal rotation of the tibial prosthesis axis in
the TKA group was 2.40° + 1.75°, the difference was statistically significant (P < 0.05). Compared
with the medial line of the tibial tubercle, the average internal rotation of the tibial prosthesis axis
in the RATKA group was 0.55° £ 3.99°, and the average external rotation of the tibial prosthesis
axis in the TKA group was 0.77° * 4.04°, but the difference was not statistically significant (P >
0.05). Compared with the medial line of the tibial tubercle, the average internal rotation of the
tibial prosthesis axis in the RATKA group was 4.64° + 2.18°, and the average internal rotation of
the tibial prosthesis axis in the TKA group was 5.91° £ 2.01°, the difference was statistically signif-
icant (P < 0.05). The VAS score of patients in the RATKA group was lower than that in the TKA
group at 3 months after surgery, and the KSS score was higher than that in the TKA group, with
statistical significance (P < 0.05). Conclusion: Compared with traditional TKA, RATKA helps with
precise alignment of tibial prosthesis rotation, and RATKA significantly improves patient post-
operative comfort. RATKA not only provides protection for precision joint surgery, but also saves
surgical trauma. It has great significance in improving patient satisfaction and postoperative effi-
cacy.
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T BRI ST R B AR TFIRIT LAE, R E AR (Total Knee Arthroplasty, TKA) & —FidE
WHEBRAT T B BEREREEE 5K R, HArhLas NGB O B #:F AR (Robotic Arm-Assisted Total
Knee Arthroplasty, RATKA) W LETG ST A AR BAECTT R h K 3EE LA . ImRBFFE R, BB TKA FARIT
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M, AR AR IR H KRR TIRE, MR A I S B R AN BERERS . BROMETZ Ak, (&
AL BEA R S HAR G RIS EER R[], AT IR I 2A R &A R TKA R
J BRI R TT ROC ISR ST I8 Bl 1 R R o Kim A5 [2]5E 1 M 734 7 1696 48, Hrh B vy A iy
PN B AR 22 1R EAE 1 30 . Kuriyama S5 [3] N JERE @ SLTHSEAUNLA B SRR, AL o FE A e
IF 2 8 T AO899 A I A i A g o TR RE 2 I 2R 20 A B R RN . Osano
SE[A1FIRE A L T B B A e e A R 2 Ao e v it ok S0 ) P R 0 S0 Y 2 g 19, 308 3 I A7 L Y
160%. FE LA A7 B B T8 B s S 3 B R R 30 R AR # 2. 72 55— TR /e, Bedard
SE[S1EIE X 54 HI BT AT R 2 B H BEAT CT i &I, b 34 BIFERF IR AT R AR R e, Herp
AT A R B SBERELZ S A R RO RESINE ., BT EE. SR SIFRE,
I 52 R TKA RJEI7 28 AW FURR, ERBRTIE TR s, B KR A 5
133 B BGE 6] BRI E o A A 4 5 B e i 2, T ARHLER N AL X # FE AR
I AR MR B BIOR4R m, TREA BO T B IR RO SC T IS B ML PRI e e v 2 5
Frit— ARSI RST 20 E TKA RGBSR B BB AR OSB3 2 WL A R DA
LI 10 1R D% 1 Y200 45 ) AL

JEE AR P TE, XIS B R 1 EERBUAE AR SORAL (BT JE A B, TR AR S I
KATHIB BN REMBNT] o JEB AR X 4 5 5 o0 RO e ok, IR Bk e, 2 S BUAMISE
IR EIKE, WIEIFA KIS, SRR st , AT 5] g A o B E IR B T, T
HAMUBRELE i Je,  H S BAMUE T3 s 8. B R e Rt BB, BRSO KA S I
LR DRI B (4 Y e 3 B8OR I ) RE FRAs AR G 15 PR I S Z2 AR [8] o AN Uil I el i
R A A2 7 A AT T B B AT & T LT R O s SR 451 A N R LR R BT & LT b i &
JEE A A 13 mUHIEL BB AR ) S A EEEL RATKA 5 TKA PRI (B i@ e e 28 55 AT 7 2K

2. MIRMREF&
21 ARMR

2022 7 6 H% 2023 - 3 H, 1E7 B KM@ EERe i 52 2BOC BHoR & e % 85, 3L 113 A
AL IAbRHE: O 2022 4 6 H %2 2023 4 3 H THPifT RATKA MR IARE X R EE, @ BX
AT <157, @ JEHIZE4ERTE <100, @ TXRIINETE, © Wi KRR R < 10 mm,
® TR FRL,

22. BIRAE

WS I LU A B AR L 1R AR EL . BMILL RIS RS CT KR, ARuT RS 34~ H VAS
Py, KSS IGARIESS . KSS ThAEVF/. WOMAC 170 BRKiEENE .

2.3. EfgatE

f#H] Mimics 21.0, K ZALPEAIIR KRR CT Bdls S ANBAEH, 0 B OGBS
f BB R 3D [EIE, KNG 3-matic o FERRICTTER EARIC R E S5 N eE 451 A 13 R
FEREE A PR EARAC A 0 BRI s AN A 5 BRI AR Ao AR AR BR AR IS A MUY & B e &
AL R s e B P i 2 (FPL) A2 i i A I B A R sl AN S i R AR T 25 i i R AR b 26
(TL) R IEE B BRSNS 6 B Ja S U HE S IR 851 N INZ(MLTT) 2 3 2 e B A1 & L AT
AR G515 NI S i 2 B 45775 T IS (ILTT) 2 R B B B4 6 JUAT oo s R IR i 451 v
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W 13 gL B BT Gl EEIE T, ¥ ERS LB R T o 205 R e B ARl L A
i B AR S 2 P S A e IS A o 2 R I 45 A 2 ) S A I B i e AT 51 T I R PR S A

2.4. GtZE S
THRBORMIA I H(SD) + ArdEZE, ZHIAECECR HMOIAEAR t G5, THEBRHER %, ZHiA L
BERHRITRE, P<0.05 BAS L. N SPSS 27.0 4 #4d .
3. R
3.1, —HEN

2022 4F 6 HZ 2023 4 3 H, REMTH B RFWEEGEZ BT BHABIT SRR, 2
PREERIRTER T, JEO9N 113 N, Hh TKAZ58 N, 5524 N, %34 N, “PIJFE 67.41£5.27 5, “Fi
BMI 26.31 + 2.66 kg/m?, RATKA #4155 A, %25 A\, % 30 A, “FHJ4EH} 68.25 £ 6.46 ¥/, “#5 BMI 26.95
+2.76 kg/m?®, WALEBEAEER . MR BMI 5 THBIEAE Giit 35 (P > 0.05) (¥ 1).

Table 1. General information of the patients

=1 BE-REN

RATKA (n = 55) TKA (n = 58) P
R 68.25 + 6.46 67.41 £5.27 0.963
PRI 25 24 0.662
BMI 26.95 +2.76 26.31 % 2.66 0.210

32. REREIEENESR

S5EBARZAH L, RATKA HEFH IR E AR A2 N e 1.77° £ 0.69°, TKA 4LEE It &
AR ZL I JiE 2.40° £ 1.75°, ERA R FE (P <0.05). SHaE 457 AMIZ M LR, RATKA 4
H R AR 2R T 8 P BE 0.55° +3.99°, 17 TKA 418 & IR B AR 28 1 4MiE 0.77° £ 4.04°, (HER
Tguit2EE (P > 0.05), 5RBETHNMLZLILE, RATKA HEHIREEBAMLE FINE 464 +
2.18°, TKA HEE MR B BAAZ T AN BE 5.91° £2.01°, ZRESH R (P <0.05) (£ 2).

Table 2. Comparison of the angle between the tibial prosthesis axis and each axis in two groups of patients

F 2 MARERBREMES S HERARELR

RATKA %4 TKAZA PE

FL ~1.77° £ 0.69° —2.40° + 1.75° 0.013
MLTT ~0.55° + 3.99° 0.77° + 4.04° 0.084
ILTT —4.64° +2.18° ~5.91° +2.01° 0.003

3.3. ThEeGERELE:

FLAS R ZH F 8 R T VAS 12y, WOMAC 4> KSS W7 X isshE 2R R ESitEE X, H
P EE ARG H) VAS 5. WOMAC V¥4 ST FEAIG,  KSS P43 KB R 1 B FE BT Fh iy, 3o
HEAEARFRRT IR . RATKA HLE#H KRG 3 N A VAS P48 TKA 4 VAS VP4 B, KSS
P TKA A HEm, ZREASHITEE (P <0.05). 14F5HE SRS RERH LS FE L, 1R
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KR — B R RBNER 3).

Table 3. Comparison of functional scores and knee joint range of motion in different periods

3. BERHIDIREF TS BB KTIERE AL

RATKA 4 TKA 4 P{H
AR 6.04 +0.77 6.17 +1.01 0.424
VAS V455 N 1.22+0.66 1.55 +0.84 0.020
ARG 14F 0.45 +0.50 0.59 +0.62 0.220
AR 146.60 + 15.32 144.78 + 17.45 0.557
WOMAC 4> AR5 3MH 104.35 + 13.54 109.07 + 15.62 0.089
ARG 14 47.02 +11.49 49.21 +13.88 0.365
AR 104.14 +33.6 105.16 + 12.42 0.658
KSS ¥4 ARJg 31MH 142.27 +12.41 137.64 +11.91 0.045
ARG 14 183.09 + 7.68 181.55 +7.05 0.269
Nii} 94.72 +9.50 93.62 +9.09 0.534
WA vE B RJg 3 MH 106.46 +5.87 104.85 +7.33 0.200
ARJF 14E 115.70 + 4.53 116.93 +3.95 0.125

4. g

KT A B e e R R 80770, BT MR IE R, AR R A 207k B ol 2 A 86 e
fir. BESNENL. BREZEHEARROM). HHEHUHB M BARMAMEACEE BOR, $5hE 12 L Am R
HET EHEH. AR R BB AR E AL AR E[9] [10] [11] [12]. AHEFURIE AT AL
TR Akagi 2k, (AN, RAVERE AT A0 Akagi 20 B2, FEERE, FEX
W) 2 T B B 3 o AN L T R s YO, SRR R AR TR PCL R A, FTRE S BB R R A
K[13]. Kawaguchi 55 [14]FI 1 ST R G UEE B #E 1l 5 Akagi eI B M, 45 REWIEE 5 Akagi £
SFEIPTE 27, Horr 37% 0 1 A IR T 37, 17%AMIER T 37, KRR IR

FATHIBT TCR B, A T B B 2 AR F 451 T A ZR, RATKA 4185 1 ie B R iR 24 5 2 k%
BN, PBIATERAFEA IR o 1 TKA ARJE N TR TR AS R e 0 2o AS BRI R R0
AU, R 230 s T I8 30 % L8 . 76 Newman [15]%8 AfWEFL . 14047 T 190
KA Z FAR(CT)BIE, 4iIREW], RRBEE 65%HMEEIR T Ale 3°, 125 Wi,
Slevin [16]55 N\ id %t 62 5 3 BEAT IR OGS 3D Had, W& i e ) Ja R Jie vl g 3 Buie i | 1 58m
T S SR A e AR R . Barrack S5 [17]FF T8 AR S5 RO 1 JA A 1) 1 2 5 IR 2 I (B A Y e
JBCE . Nicoll ZE[18]43 A TKA A5 T PR B A1 JC PR S I AR R e R, R LR
HRART e e 4.3°, TRRRMAR BT H5ME 2.2, BE—BUEsk T IR E Bk W e E 2 53
TKA RJGHNE, FEHIE T NHE 9" R A BRI BCE IR . ERMER B IE T IRIR e 25, B xR
TR SRR A5 B R 2 ) e

WAV LR, PAEHARE VAS P45 WOMAC PF AT, KSS PF4r KRG 5
BT, RORMA RS EAREROCT IREE, 1] RATKA AE#E ARG 3 MH VAS WM T TKA
M, KSSIPam T TKAYAL, hRedE R, 2R BA g5 (P <0.05). fFEARJE 3 MH IR,
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RECER, Bk WOMAC 1F4r4h, RATKA 24 VAS 75, KSS o IRGTESNEIIL T TKA A, BA
ZRBIRAGRUFE L, BRIX R ZE G MR AR R ERIEH . R 1 FHAEEE DTSR
W RG22 5, AIREPIAL B E AR KT RO A B2 7, X BRI AT

WEANE R TR, BB A T o 4 e 5 b T SR 1 32 3 2 R 52 e R LAE 2 i B DY S ULy, 3 35
A T 7 R R G N AMERIFR FE DN [19].  [RIEF b T e B R i B e T AR R B, e B IR AR BE
PR A RO AL R OGRS AU R ZH 235K A it A I T RRE . Hanada ZE[20]9A I E- A B AT
JE4s 51 SRR AR ) B, T SEOCT WA E I, BRERATEF X2 4h, D’Lima SF[21]8@ i i
SEEORTT UL, BRI T A R 2 S EUINTRE S I B, 48RRI A e AL
NI R G IR AR S T L, AL EARSEVIFRERLL 0.5 mm (138G 5 0] 8] B2~ 247 R0, 98
ARG S I B i B R 12k [22] . 3F H. Ryan G Molli [23])2 AFE EL G B SR 5E G F ARG
AU At R BRS04 A 0SS AR R 8 S R T E ST S A 2L PR AL o A Y0 TR 4 /N (FE£3 VS L ), TN
JCETE VO A 99%, TTAEH ML SAA F, X — Bl 82%. K T RATKA X TEE T/
LR IRV Rf 1

5. &

514 TKA ML, RATKA GBI R HIEE Bif e a2, WIRIRTT 7 BEREEFER, AU
R TP ARRE B, ER TR, MNIRTHBE PR Bk AR5 )7 255 A7 4E
ON-3E
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