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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
67 patients who underwent total knee replacement surgery at the Affiliated Hospital of Qingdao
University from June 2022 to September 2022 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 to the femoral
prosthesis axis, the average external rotation of the tibial prosthesis axis was 1.81° + 0.79° in the
RATKA group and 2.49° + 1.20° in the TKA group, with statistically significant differences (P <
0.05). Compared to the medial line of the tibial tuberosity, the average internal rotation of the
tibial prosthesis axis in the RATKA group was 0.14° + 3.65°, while the average external rotation of
the tibial prosthesis axis in the TKA group was 0.80° + 5.56°, but the difference was not statistically
significant (P > 0.05). Compared to the medial line of the tibial tuberosity, the average external
rotation of the tibial prosthesis axis in the RATKA group was 4.32° £ 2.49°, while the average ex-
ternal rotation of the tibial prosthesis axis in the TKA group was 5.80° * 2.16°, with statistical sig-
nificance (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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FAERES DRI B AR B4 Y e 3 BOR Ja T RE RS AR OG5 PR I SE 22 AR [8] o AN Uil i el
R A A2 7 A AR T B BT & LT RO s R A5 A I R LR R BUA T & UL R E
JEH A A 13 fUHIEL B BRI ) K A EEEL RATKA 5 TKA PRI (B A Ji@ e e 28 55 AT 7 2K

2. MRAMREFHE
2.1. RMR

2022 6 H#E 2022 9 H, REMATH B RFWEEGZEZ BT EHRARBTHEE, 67 A,
AL T IAbRE: O 2022 45 6 H %2 2023 4 3 H T3PBiAT RATKA AR IAIRE ST R EE, @ BX
TAEIETE <15, @ JEHZEETE <100, @ TXRIINETE, © Wi KRR R < 10 mm,
® LHRRTFRL.

22. MIRF*

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

2.3. EfgatE

fiEH] Mimics 21.0, ¥ HZAB R TTARSE CT Bdli S ANBAF T, 7 B IR BE R,
fe BB R 3D &, KMk A 3-matic o FERRICHT ER EARIC BB E S5 NI eE 451 A 13 R,
FEREHE AR BR EARIC A O BR A IS s AN A 5 BRI AR o AR B AR B R AR IS A MUY & B e
AL R s B B P i 2 (FPL) A2 i i A I B AR sl AN S i R A T2 i B B A b 26
(TL) R IEE B AR N AN 6 B Ja S U HE S IR 851 N INZ(MLTT) 2 3 2 e B A1 & LA
RO G515 A I G i 2 B 45715 T I B (ILTT) 2 e B R B B4 T 65 JUAT oo st R IR i 451 v
W 13 L. Rl E BT G LRI P, K EIR R LEE R %P e 2 AR 2 A
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JE B AR R R A 1B B St 2 AN I B 451 PR M B R R A 1B IR AR et 2 AR I 8515 v N 1) R A1
2.4. GitE S

THRBORMIA I H(SD) + ArdEZE, ZHIAECECR HMSIAEAR t G50, THEBRHER %, ZHiE L
BERHRITRE, P<0.05 BASFm L. N SPSS 27.0 7 #r4d .
3. &R
3.1 —HEN

2022 £ 6 F % 2022 9 A, JLREET B XS M BB ik 2 Mo Bty s, JLsr A,
Hh TKA 32 A, B 1541, % 17 4], “FHI4ER 67.59 £5.80 %, 14 BMI 26.58 + 2.55 kg/m?, RATKA
435 N, B164l, & 194, FHER 68.37 + 6.54, “F1 BMI 27.36 + 2.52 kg/m?, ZRIITLGiit¥=
X, MR EA TR 1),

Table 1. General information of the patients

=1 BE-REN

RATKA (n = 35) TKA (n=32) P
aa 68.37 + 6.54 67.59 +5.80 0.610
PRI 16 15 0.924
BMI 27.36 £ 2.52 26.58 + 2.55 0.646

3.2. BREREREENESER

B 2 AL, M T R ZE, RATKA 48 1R IR 15 4MiE 1.81° £ 0.79°, TKA 4
(IR B AR B2 P35 M e 2.49° £ 1.20°, ZERA S E X (P < 0.05). FHXf THEE 451 AMIZ, RATKA
Y IR B R AR 21 24 9 e 0.14° + 3.65°, 117 TKA 4L IR B B A& 28T $4 4M g 0.80° £ 5.56°, {HZ 5
LG #E (P > 0.05). AHXT FRELET R ANML, RATKA AEH R E AL F5ME 4.32° +
2.49°, TKA HRIEEBIARRZE T4 51MiE 5.80° +£2.16°, ZFH Fiit2# = X (P < 0.05).

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

=2 MERERBRIFMES SHELRAMELR

RATKA 4 TKA 4 P1E

FL 1.81° +0.79° 2.49°+1.20° 0.009
MLTT —0.14° +3.65° 0.80° +5.56° 0.172
ILTT 4.32° £2.49° 5.80° +2.16° 0.012

3.3. ThEeGERELE:

FLAS R ZH F i R T VAS 12y, WOMAC 4> KSS 7> X isshE 2R R ESitEE X, H
PIALEE RJF ) VAS W55 WOMAC 173 S5HTFEAIK, KSS W48 KR E 2h FE ST T, 3R
HEAERFRR TR . RATKA HE#H AR5 3 N A VAS P45 TKA 4 VAS PF4r 1K, KSS
PO TKAHE S, ZRAEgIE (P < 0.05). E£ARE 3AHKIIGRES: R ELEF, B WOMAC ¥
5340, RATKA 4 VAS V155 KSS PF55 RS TE BN FE IR T TKA 41, (0 22 F 35998 Guit 2% 5 (P > 0.05)
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1R BB B UREAERERD LG 2R SR KRBT H Z BV 3).

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

3. BERHIDIREF TS BB KTIERE AL

RATKA 4 TKAZA P{E
AHi 6.02+0.82 6.21 +0.94 0.381
VAS P4 AJE 34 AH 1.23+0.65 1.69 +0.86 0.024
RE 14 0.54 +0.51 0.50 + 0.62 0.757
Nl 143.49 + 10.58 140.81 + 13.62 0.371
WOMAC 43 AR 3ANH 102.60 + 11.97 108.06 + 13.34 0.082
ARG 14 48.03 £ 8.42 46.78 +9.91 0.58
ARHT 106.91 + 12.27 103.02 +11.95 0.193
KSS 355 RJF 31 H 146.57 +12.88 136.81 +11.59 0.002
AJE 14 183.29 + 7.82 180.84 + 7.54 0.199
Nl 94.99 +9.08 93.90 + 9.58 0.634
RIS & RJg 3 MH 106.85 + 6.02 104.70 £ 7.61 0.200
ARG 14 115.84 £ 4.24 116.65 + 4.46 0.452

4. g

RKEEH BT e I & 735, H AT ARESAEIR, AR i B 207 % H i 24 BN E
fir. BESNELL. HIIZAHARROM). TSN B SHUHARM A AL E BOR, B4 E A 2 AR
AT REER . TR T SR A AR E[9] [10] [11] [12]. AWFTTHE AT E
FERM Akagi 28, (HAREERRE, AVERE ATIRATARC Akagi 2R EE R, 8RN, X
W L T A 3 v A b T e AL, R AE R R TR PCL R, AT RE S BB A e A
R[13]. Kawaguchi %5 1417 ST R SHAIEIE B #CH B J5 Akagi ZiIE R, 45 RRWIHE 5 Akagi £
FEINTE 27, e 37% R G IER T 37, 17%AMIER T 37, R AR

AT TER B, AR T B0 B Bl 2 R 4545 2, RATKA 2183 1l i i A 2 5 22 ok
BV, PRI o T TKA ARG N TR AR JI 2 AN RN HE 0 ZAS BRI T 200%™ A2 47 T )
SO, [T 2 3 BB ST IE B LR . 7E Newman [15155 NS FEH, VB 700 T 190 3KiHEAML
WIZAR(CT) MG, SRR, RIRBCEAE 65%ME RIS H e 37 f£5 Tk 7, Slevin [16]
SE NN 62 f B HEAT IR 3D A, IR S5 AL T RE S B E IS R m, A3
i AR E MR AT - Barrack SE[171HIHIF FE A A Ja I 9715 P e 14 3 22 Ji A2 i LA A g T L«
Nicoll 55 [18] 73 Wl & TKA A Ji I 5T 700 (38 F1 TR S8 3 (OB (R e B2, R P 2 e i (R
SIS ERE P 4.3°, TR IR B R AT 3540 iE 2.2°, B UESE T R B AR A i E 2 3 TKA R
JEPEI, IFRAE T E 9T R E R BCE R . ERMB IR IE TR R T 2 )n IR OR TS PR
5 AR A5 2 2 R

WA IR, PAERE ARG VAS iT5r. WOMAC VT4 55T BEAR, KSS VP4 KR CTTiE 3
W, SR A BE ARG IR R IhREE . 1 RATKA HE# AR5 3 M VAS #7735/ T TKA
Bk, KSSIFmT TKAA, DhRtdE R, 2R A58 X (P <0.05). EAR)E 3 NHIITIRES
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REE S, B WOMAC iF4r4h, RATKA 41 VAS 5. KSS W5 IBRSTTESNEL T TKA 4, BAR
ZRBIRA R F R, BRIX R E G M AR AR A ERIEH . ARG 1 FRAEE STk
WA RS2 R, AR B ERIT BO A R 2R, RHER— LY.

EAME TR, i B AR T i R 2 S 5 R IR G 1938 B0 2% (1 52 1 6 L AE 52 i R DU Sk UL 7, 58l
I 3k 9 s R S P ANBIRE P IR [19]. [ b e R B B B e T AR R B, e BUR BE N
T A B WA OGRS AMU R ZH 2R K TR st A IR RO . Hanada S5 [201A M B (B Ak B2 4k
e 51 S R AR I R B, AT S BOCTT AR E I, BREARIEFE XL 4h, D’Lima Z[21)d@ i i
SEMEOCTT B, IR I T TS R 2 B EUIN TR S I B AR R F A . AL
NG R T IRE AR T2, AR BB VIBRHR L 0.5 mm [R38 50k 18] BT 87 EAT 0R,
AR 5 T AR T A E R i 146[22]. 3 H. Ryan G Molli [23]45 A7E ELETHE ML S 54 G AR JG
HUBR At R B AN S0 A (R S PR R e J R T S L AT 2L PR L il o v Y0 R 48 /N (FE£3YE R ), TN
T 7 RO BN I LB 99%,  TITEH AL S, X — LU 82%. KT RATKA X FHEE N
LR PRI 1

5. &

514 TKA ML, RATKA GBI R HIEE Bif e a2, WIRIRTT 7 BEREEFER, AU
HREHERTT AP FAR RS WL, ER TR EE, WIRTHEFEWEE . S8 AR)5IT T A7
R o
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