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W B % F £ (knee osteoarthritis, KOA ) 4747 & 3 ) TKA # %, 3 B & 7 7 % R F 4 % RSNA Za4= RA 0,441 30 4,
RSNA 41 3 5 #], 4 25 ) ; 5 # 56~81(66.33+7.16) ¥ ; & 4k /& & 4% 4 (body mass index, BMI) 4 19.87~38.54 (28.40+
6.18) kg-m™; 5% #2 5~36(18.20+8.98) A4 A ; £ )1 RSNA A %#ishit 47 42 & B . RA 4 ¥ 7 4,4 23 #) ; 5 # 55~82
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kle angle ,HKAA) HKAA 1 2 | B B iz 5% b /A (lateral distal femoral angle ,LDFA) | iz 1% 3% M M) & (medial proximal
tibial angle ,MPTA) . & -F & )54 A (posterior tibial slope,PTS), 3 T KA & K& 3.6 A~ A & A Western Ontario and
McMaster X % B % ¥ % 3% 4 (Western Ontario and McMaster Universities Osteiarthritis Index, WOMAC) #= £ E It % ¥ th
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RSNA 424t F RA 4 (P<0.05), M4 RJg 2 A ¥ KK AR bkt  RSNA 28 5 1) & A& JUJE] 5% bk e A RA 28 8 4] X A
WU # Ak e, £ JF R4t F &L (P>0.05), RSNA 48 K %7 HKAA LDFA MPTA 4 3] %4 (173.00+5.54)°. (86.96+
3.45)°.(82.79+£3.35)°, K5 1 A 4 %) A4 (178.34x1.85 )°.(89.92+0.42)°, (89.84+0.73 )°;RA 48 K 4] HKAA .LDFA MP-
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PTS w4z, £ % R4 it 5 &L (P>0.05); K5 | A HKAA 16 £ 5 A v ik, 2 F B %3t 3 & L (*=2.611,P=0.456), %
RiTE5 KE 3.6 A WOMAC.KSS rbik, £ L4t 5 & L (P>0.05), 4 RJE 3.6 A A WOMAC KSS & R 37 # &
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AN T I‘H‘J«Tio

(XgiA] MBAH: ZBAFRAL; SBXVERL

FE 45K S R687.4

DOI:10.12200/.issn.1003-0034.20240341 FRAFE (FIFERE )RR (OSID)

Comparative study of total knee arthroplasty assisted by robot and remote sensing navigation system
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ABSTRACT Objective To compare clinical efficacy of robot-assisted (RA) and remote sensing navigation alignment
(RSNA) system-assisted total knee arthroplasty (TKA). Methods From March 2023 to June 2023 ,60 patients who underwent
the first unilateral TKA due to severe knee osteoarthritis (KOA) were admitted and divided into RSNA group and RA group
according to different treatment methods ,with 30 patients in each group. There were 5 males and 25 females in RSNA group,

aged from 56 to 81 years old with an average of (66.33+7.16) years old;body mass index (BMI) ranged from 19.87 to 38.54
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kg+-m™ with an average of (28.40+6.18) kg+m™;the courses of disease ranged from 5 to 36 months with an average of (18.20+
8.98) months; RSNA system was used to assist the positioning of osteotomy. There were 7 males and 23 females in RA group,
aged from 55 to 82 years old with an average of (67.83+8.61) years old ; BMI ranged from 19.67 to 37.25 kg m™ with an aver-
age of (28.01+4.89) kg-m™; the courses of disease ranged from 3 to 33 months with an average of (17.93+£9.20) months;RA
was performed. Operation time, incision length,latent blood loss at 2 weeks after operation and incidence of lower extremity
thrombosis were compared between two groups. Hip—knee ankle angle (HKAA),HKAA deviation, lateral distal femoral angle
( LDFA) ,medial proximal tibial angle (MPTA) and posterior tibial slope (PTS) were compared between two groups ; Western
Ontario McMaster Universities Osteoarthritis Index (WOMAC) and Knee Society score (KSS) were used to evaluate functional
recovery before operation,3 and 6 months after operation. Results The operation was performed successfully in both groups,
and there were no serious complications such as vascular and nerve injury during operation. The wound healed well at stage [
after operation ,and the follow-up time was 6 months. The operation time, latent blood loss at 2 weeks after operation and inci-
sion length in RSNA group were (94.35+5.75) min, (130.54+17.53) ml and (14.73+2.14) cm,respectively;while (102.57+
6.88) min, (146.33+19.47) ml and (16.78+2.32) c¢m in RA group,respectively. RSNA group was better than RA group (P<
0.05). No deep vein thrombosis occurred in both groups at 2 weeks after operation, 5 patients occurred intermuscular vein throm-
bosisin in RSNA group and 8 patients in RA group, the difference was not statistically significant (P>0.05). In RSNA group,
HKAA ,LDFA and MPTA were (173.00+5.54) °, (86.96+3.45) °, (82.79+3.35) ° before operation,and (178.34+1.85) °,
(89.92+0.42) ©, (89.84+0.73) ° at 1 week after operation, respectively. In RA group, HKAA ,LDFA and MPTA were (173.31+
6.48) °,(87.15+3.40) ° and (82.99+3.05) ° before operation,and (178.52+1.79) °,(90.03+0.39) ° and (90.15+0.47) ° at
1 week after operation, respectively. HKAA ,LDFA and MPTA were significantly improved in both groups at 1 week after oper-
ation (P<0.05). There were no significant difference in HKAA ,LDFA ;MPTA and PTS between two groups before operation
and 1 week after operation (P>0.05). There was no significant difference in deviation distribution of HKAA at 1 week after op-
eration (}’=2.611,P=0.456). There were no significant difference in WOMAC and KSS between two groups before operation,
3 and 6 months after operation (P>0.05) ,and postoperative WOMAC and KSS at 3 and 6 months between two groups were im-
proved compared with those before operation (P<0.05). Conclusion Both RA and RSNA system assisted TKA could obtain ac-
curate osteotomy , RA has higher surgical accuracy , RSNA system assisted operation has less trauma , and operation is simpler.
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Tab.1 Comparison of preoperative clinical data between two groups of patients with severe knee osteoarthritis

21 51 %% H RS (vxs )/ % Efﬁ;)ﬁ%%%& I A (xs )/ H o
(xs)/ (kg-m?) ZEM A

RSNA 21 30 5 25 66.33+£7.16 28.40+6.18 18.20+8.98 16 14

RA 4 30 7 23 67.83+8.61 28.01+4.89 17.93+9.20 17 13

i R (=N x’=0.460 1=0.734 1=-0.271 t=-0.115 x’=0.066

P14 0.498 0.466 0.787 0.909 0.797
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PIZH BB 3K 6 S H Bl . PR TR
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P55 00 K0, R G 2 JR X R S BRI (TR ok ol A4
P SRR RA B AR R B AT B RA R 1 OF:

RCARE , UL T8 B I A ph S A N R
2.1 RJ5— Mol L8

P FARBT B YA RS 2 ] e 2 i i
P8, 22 A it 2r B L (P<0.05) s I AR J5 ¥R &
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4 8 B & AE ML F KRS, 2R TgiEE L (P>
0.05), W% 2,
2.2 EBRFEEBHE

W4l A J5 1 Ji HKAA LDFA MPTA # A i 13
B I 3 (P<0.05) , R A AR J5 1 J8 4 1] HKAA |
LDFA MPTA PTS b5, R LHEITFREX (P>
0.05), L5 3. RSNA 41 RJ5 1 J& HKAA ff 25 =+3°
4 5], +2°0~+3° 9 fi] , +1°~+2° 11 ], <+1° 6 i ;RA 41
ARJG 1 JH HKAA fj 2% =+3° 2 ] ,2°~+3° 9 f5i] , £1°~=
208 (i, <=1° 11 f5i]; WAL =R LI FE X
(’=2.611 P=0.456),
2.3 ImIRIT RGN

W AR S5 ARG 3.6 10 WOMAC KSS |5,
ZRTGI ¥ E L (P>0.05); PAARE 3.6 1J
WOMAC KSS # AR i 1 58 2 0 3% (P<0.05) ., .32 4,
HLTRL 1 ] LI 1L 2,
3 itig
3.1 BUFE RN R ARG e
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Tab.2 Comparison of postoperative clinical data between two groups of patients with severe knee osteoarthritis

41531 1% TR [H] (x5 ) /min AR 2 R i B PIH KB (x£5)/cm TR S
(s )/ml K4 KR A

RSNA 41 30 94.35+5.75 130.54+17.53 14.73+2.14 5 25

RA 4 30 102.57+6.88 146.33+19.47 16.78+2.32 8 22

i R = t=-5.021 t=3.301 1=3.558 x=0.869

Py 0.000 0.002 0.001 0.351

x3 MAEERBEXTREBEEFANEZGRERILR

Tab.3 Comparison of imaging data before and after operation between two groups of patients with severe knee osteoarthritis

o~ - HKAA (x£5)/° LDFA (x+s)/° MPTA (x+s)/° PTS(x+s)/°

AH AJE TV RIS 1 A2 AHI AJE 1 AHI A 1H EN] AJE 1
RSNA 41 30 173.00£5.54 178.34£1.85" 1.66£0.81  86.96+3.45 89.92+0.42" 82.79+3.35 89.84+0.73* 7.62+1.45  7.23+1.52"
RA 4 30 173.31£6.48 178.52£1.79 1.48+0.95  87.15+3.40 90.03+0.39"% 82.99+£3.05 90.15+0.47° 7.77+1.32  7.35+1.46"
15 0.199 0.383 -0.790 -0.215 -1.051 -0.242 -1.956 0.172 0.131
P 0.843 0.703 0.432 0.831 0.298 0.810 0.055 0.865 0.897

T HKAA B 2R A s LDFA e 8 S 8000 A1 5 MPTA. J18 5 30 3 4 00 £ 5 PTS , i 1 F

GG WM. 5 AR, 1=7.540,P=0.000;"t=4.245 , P=

0.000;"t=4.665,P=0.000;"%=4.609 ,P=0.000;"t=11.262, P=0.000 ;"%=12.708 , P=0.000 ; "t=-1.017 ,P=0.313 ; *t=—1.169 , P=0.247
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R T LHE BRI R 21, X R L F IR
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SR 25 09 48, AP AL 8 L (patient—specific in-
strumentation, PSI) £ A& | ] 58 Y14 B 5 i (computer
assisted navigation system, CAS) 3 Rl RA 45 R

*x4

% 5 B SEORE o B (B 2 TR R B e X
SERCF AL AL B T5 30, AL AL 8 1 F B B AR E X 2R
B BT T s EAR ST g R vt Ay i oA, 0
BEHORGIE . AT HKAA fii 8 P Sr 6 126 3°LA Bk
AR, AR Zn] 51 R R AR 3 Fr gk
T B AR AR B 0 45 o 22 0F RAE , T BT R R R B
I TR HE , 48 TKA T B HKAA fii 22 £ £3°

MAEERBEXTREEFAIE WOMAC 1 KSS tE&

Tab.4 Comparison of WOMAC and KSS between two groups before and after operation of patients with severe knee

osteoarthritis

WOMAC (x+s)/ 45 KSS i RIF53 (s ) /53 KSS UiREPE 43 (x4 )/ 5 KSS B4y (xs)/ 5
Eigi| %% - ARG ENE] R ENE] ENE] R ENE] AR5 R A5 A5
I N HI I I
3MA 641 A 3MA 61 H 3MH 61 A 3MH 641 A
RSNA 4L 30 59.03+ 2437+ 14.63x 4457+ 7433+  81.07+ 3543+ 7337+ 7790+ 80.00.+ 147.70+ 158.97+
- 7.36 3.45¢ 2.392 5.98 3.76" 2.95" 6.30 2.37¢ 1.35¢ 7.87 4.96" 3.39"
RA 41 20 5893+ 2440+ 1443+ 4423+ 7440+ 8133+ 3547+ 73.70+ 78.06x 79.70+x 148.10+ 159.40+
B 7.86 3.54% 2.34% 5.95 3.81° 3.12¢ 6.01 2.048 1.31¢ 8.96 4.86" 3.63"
A -0.051 0.033 -0.328  -0.221 0.072 0.332 0.025 0.578 0.466 -0.138 0.316 0.474
PE 0.960 0.974 0.745 0.826 0.943 0.741 0.980 0.566 0.643 0.891 0.754 0.637

5 AR AT e, =-23.355,P=0.000; %=-31.427,P=0.000;“4=-21.940,, P=0.000 ; “4=-29.721, P=0.000; "+=23.076 , P=0.000 ; %4=29.982 , P=0.000 ; "=
23.389,P=0.000;"=30.246,P=0.000;*t =30.873,P=0.000 ;¢ =36.104, P=0.000 ;¢ =32.992, P=0.000 ;5 =37.924 , P=0.000; "'t =39.861 , P=0.000 ;" =

50.477,P=0.000;"1=36.754 , P=0.000 ;"¢=45.155 , P=0.000

B 1 B, 27,642 OUIEE TR Ta RETOUF A K X 4R 2= BB ™ A 8, I R AR %8 1b, Lo ARFTZAERBESCTT EMIAL X 2k AR ok

TR A, A B BRI 1d ARETA AL Xk 7 i BB OG  [) BBk A

le. RJ5 1 FIBUF B4 X & R Ze R ) 28 R4

1f,1g. ARJa 1 JAZEBSRTT IEMAL X LR ARG B R AF The RJ5 18 ZE BRI X 28R 7 i BT Pl B 47

Fig.1 A 64-year-old female patient with bilateral knee osteoarthritis (KOA )

of both knees and narrowing of joint space

with osteophyte formation at the margin  1d. Preoperative axial X-ray of left knee showed stenosis of patellofemoral space

lower limbs at 1 week after operation showed good force lines of the left lower limbs

1 week showed prosthesis was on good position

1a. Preoperative full-length X-ray of both lower limbs showed severe varus

1b,1c. Preoperative AP and lateral X-ray films of left knee joint showed severe narrowing of the knee space

1e. Full length X-ray of both
1f,1g. Postoperative AP and lateral X-ray films of left knee joint at

1h. Postoperative axial X-ray of left knee at 1 week showed good patellofemoral joint trajectory
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B2 B, 2,60 % UM T &
A B E A LA BBV R 2d. AR AT A2 RO X 7 iR SR T T BBk A
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Fig.2 A 60-year-old female patient with bilateral knee osteoarthritis ~ 2a. Preoperative full-length X-ray of both lower limbs showed severe valgus of both

2a. RFTRCT A< X 2k AR SUB™ FEANRA, I BRAE A 2b, 2¢. AT BEOCTT IE M (2 X 2k Fom oG
2e. RJF 1R Braz K X R R R 2R ) 28 R4

knees and narrowing of joint space  2b,2c. Preoperative AP and lateral X-ray films of left knee joint showed severe narrowing of the knee space with os-
teophyte formation at the margin ~ 2d. Preoperative axial X-ray of left knee showed patellofemoral joint space narrowing  2e. Postoperative full-length X-

ray of both lower limbs at 1 week showed good alignment of left lower limb ~ 2f,2g. Postoperative AP and lateral X-ray films of left knee joint at 1 week

showed good prosthesis position  2h. Postoperative axial X-ray of left knee at 1 week showed good patellofemoral joint trajectory
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