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Early impact of robot-assisted total knee arthroplasty on the treatment of varus knee arthritis
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ABSTRACT Objective To investigate the clinical efficacy and advantages of robot-assisted total knee arthroplasty (TKA)
in patients with varus knee osteoarthritis. Methods Between October 2022 and June 2023, a total of 59 patients with severe
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knee osteoarthritis resulting in varus were treated with total knee arthroplasty,aged from 59 to 81 years with an average
(70.90+4.63) years,including 19 mals and 40 females. The patients were divided into two groups based on the surgical method
used :28 patients in the robot group and 31 patients in the traditional group. The robot group consisted of 8 males and 20 fe-
malse patients, with an average age of (70.54+4.80) years and an average disease duration of (14.89+8.72) months. The tradi-
tional group consisted of 11 males and 20 females patients,with an average age of (71.39+4.5) years and an average disease
duration of (12.32+6.73) months. The operative duration,amount of bleeding during the operation , postoperative activity time
after the operation, hip-knee-ankle angle (HKA ), lateral distal femoral angle (LDFA) ,medial proximal tibial angle (MPTA),
and complications were compared between the two groups before and after the operation. Lateral tibia component (LTC) , frontal
tibia component (FTC) ,frontal femoral component (FFC) and lateral femoral component (LFC) were measured 6 months after
operation Additionally,the degree of knee joint motility , American Knee Society score (KSS),and visual analogue scale (VAS)
were compared before and after the operation. Results All patients had grade I wound healing without any complications,and
all patients were followed up for 6 to 8 months, with an average of (6.5+1.5) months. There were no significant differences pre-
operative imaging evaluation indexes (including HKA ,LDFA ,and MPTA) , preoperative knee mobility , preoperative VAS,and
preoperative KSS between the two groups (P>0.05). Comparing the operation time (109.11£7.16) min vs. (83.90+7.85) min,
length of the incision (16.60+2.33) cm vs. (14.47+1.41) cm,intraoperative bleeding (106.93+6.15) ml vs. (147.97+7.62)
ml, postoperative activity time (17.86x1.84) h vs. (21.77+2.68) h,between the two groups showed statistically significant dif-
ferences (P<0.05). There were significant differences in FFC (88.96+0.84)° vs. (87.93+1.09)° and LFC (88.57+1.10)° vs.
(87.16£1.2)° between the two groups at 6 months after operation (P<0.05). The robotic group 1,3,6 months after KSS
(7596 £3.96), (81.53 £3.78), (84.50+3.29) scores,VAS (3.68£0.67), (2.43£0.79), (0.54 £0.64) ,knee joint mobility
(113.3244.72) °, (123.93+3.99) °, (135.36+2.34) °;Traditional group KSS (73.77+4.18), (76.48+3.60), (80.19+3.28)
scores, VAS (4.16x1.04), (3.032£0.75), (1.42+0.76) scores, knee joint mobility (109.19+6.95) °, (119.94+6.08) °, (134.48+
2.14) °. Compared to before surgery,both groups showed significant improvement in KSS, VAS and knee mobility during the
three follow-up visits (P<0.001). Additionally , postoperative HKA (180.39+1.95)° vs. (178.52+2.23)° ,LDFA (89.67+0.63)
°vs. (89.63+0.63)°,and MPTA (89.44+0.55)° wvs.
before surgery (P<0.001). The robotic group had higher KSS than the traditional group at 1,3,and 6 months after surgery (P<
0.05). The robotic group also had lower VAS than the traditional group at 1,3,and 6 months after surgery (P<0.05). Further-

(89.29+0.60)° were significantly improved in both groups compared to

more , knee mobility was higher in the robotic group than those in the traditional group at 1 and 6 months after surgery (P<
0.05) , but there was no significant difference between the two groups at 6 months after surgery. Conclusion Robot-assisted total
knee arthroplasty is a safe and effective method for total knee replacement. The use of robotics can improve the limb axis and
prosthesis alignment for patients with preoperative varus deformity,resulting in better clinical and imaging outcomes compared
to the conventional group.
KEYWORDS Robot; Knee osteoarthritis ;
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Tab.1 Comparison of general preoperative data between two groups of patients with varus knee arthritis

- ) 5/ 151 531/ 11
2190 %L AR (xts )/ B BMI (xs)/(kg-m™) i (xxs)/ H
2 eyl
GIR N 28 70.54+4.80 8 20 24.57+3.56 14.89+8.72 16 12
1 55 4 31 71.39+4.50 11 20 23.90+2.56 12.32+6.73 17 14
56 {E =-0.703 x=0.322 1=0.834 1=1.274 x’=0.032
P 0.485 0.570 0.408 0.208 0.859
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Fig.1 Schematic diagram of robot - assisted intraoperative ~ 1a. The robotic arm

reached the designated position according to the preoperative plan 1b. Tibial plateau

osteotomy under the guidance of the osteotomy guide plate
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Tab.2 Comparison of surgical observation indexes between the two groups of patients with varus knee arthritis

45 1%k F AR ] (x5 ) /min Yl KB (x5 )/cm A I (s ) /ml ARG RIS [B] (245 ) /h
Hlds N4 28 109.11+7.16 16.60+2.33 106.93+6.15 17.86+1.84
e 31 83.90+7.85 14.47+£1.41 147.97+7.62 21.77£2.68
t{H 12.835 4.295 -22.610 -6.475
Py <0.001 <0.001 <0.001 <0.001
x3 MERBXTRAPRHEEEZGZEREER
Tab.3 Comparison of imaging findings between the two groups of patients with varus knee arthritis
- - HKA (x5)/° LDFA (xs5)/° MPTA (xs5)/° RE64A RIG64MH RE6AHA ARF64HA
Z 1
N N ROE] AREi RE64H AREi ARE 64 LFC(xxs)/° FFC(x£s)/° LTC(x%s)/° FTC(xs)/°
169.43+ 180.39+ 92.27+ 89.67+  78.69% 89.44+ 88.57+ 88.96+ 87.46+ 88.71+
Hlas A4l 28 s ;
4.65 1.95 2.50 0.63% 3.58 0.55% 1.10 0.84 1.35 1.05
5 31 169.81+ 178.52+ 91.55+ 89.63+ 78.13+ 89.29+ 87.16x 87.93+ 87.29+ 88.58+
o 3.90 2.23% 245 0.63* 4.38 0.60° 1.21 1.09 1.04 1.06
t{H -0.339 3.421 1.126 0.255 0.538 0.947 4.652 4.023 0.559 0.487
P{H 0.736 0.001 0.265 0.799 0.593 0.347 <0.001 <0.001 0.579 0.628

T HKA, - -2 LFC, J2 4R a7 i1
3 i A A

LS5 FRC, SR B 4L S s LTC, I8 857 6 )5 A s FTC, SetR 12 7 4124 ff1 5 LDFA, JBH 32 5 S £ s MPTA %
SRR AL, "1=-10.886, P=0.000;=-11.063 , P=0.000;“1=6.210, P=0.000 ; *4=5.172, P=0.000 ; “t=-17.046 , P=0.000 ; “t=—14.944 , P=0.000 ,

x4 WMABRBXTRANBWEEEARMEBEXTENES VAS k&

Tab.4 Comparison of knee mobility and VAS between two groups of patients with varus knee arthritis at different times

) T 15 Bl (s )/ VAS(xts)/4r
51 % - . . . - : - -
AR RETAMA RE3AH REO6MA ARHI RETAMA RE3AH RE6MA
BLas A4l 28 104.64£10.71 113.32+4.72" 123.93£3.99” 135.36+2.34"  5.500+1.07 3.68+0.67 2.4320.79° 0.54+0.64°
i kil 31 104.00£9.09  109.19+6.95” 119.94+6.08" 134.48+2.14"  5.581+1.80 4.16x1.04° 3.03+0.75* 1.42+0.76°
A 0.249 2.638 2.949 1.495 -0.206 -2.100 -3.006 -4.792
Py 0.804 0.011 0.005 0.140 0.838 0.040 0.004 <0.001

e HARHT K 1=-5.969, P=0.000;"=-10.856, P=0.000;"=-10.206, P=0.000 ; "=-11.578 , P=0.000 ; ""t=—13.895, P=0.000 ;"4=-17.735, P=0.000 ; "'t=10.200, P=
0.000;%=6.277,P=0.000;“1=13.725 , P=0.000; “4=8.496 , P=0.000;1=19.917, P=0.000 ; “%=13.076, P=0.000,
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Tab.5 Comparison of Knee Society scores between two groups of patients with varus knee arthritis at different times

- - PER (x£s)/ 57 BN (xs) /50
4 I
AT 14 H 34 H 64H  Ffi Pd AR 14 H 34 H 64H  Ff P
e 28.79+ 37.57+ 4043+ 41.79+ 1498 0.000 1539+ 1950+  20.79+ 21.46+ 4799 0.000
~ 7.14 2.78" 2738 2.51% ’ ’ 3.53 1.35¢ 1.329 1.32° ' ’
. 3 27.03+ 37.22+ 3845+ 4035+ 5399 0,000 13.39+ 18.03+ 18.74+ 19.77+ $794 0,000
e 6.11 2.42® 220" 2.07% ’ ’ 3.02 1.172 1.06* 1.20% ' ’
Ay 1.016 0.511 3.075 2.393 2352 4.481 6.590 5.148
Pl 0314 0.612 0.003 0.020 0.220 0.000 0.000 0.000
T (v ) /41 B (x£s)/ 51
2H 51 R — - - — - -
A 1 1A 34H 61~ H F{i Pfd A 144 34H 61~ H F{i PfH
14.46x 18.89+ 20.32+ 21.25+ 58.64+ 7596+  81.53% 84.50%
Mlas N4l 28 30.87  0.000 102.96 0.000
448 2.20" 1.91° 1.71% 14.44 3.96¢ 3.78° 3.29%
e . 13.23+ 18.19+ 18.97+ 19.74+ 6849 0.000 53.645+ 7377+ 7648+ 80.19+ 06586 0.000
7 2.73 1.512 1.60" 1.75% ’ ’ 11.72 4.182 3.60¢' 3.28 ’ ’
i 1.297 1.434 2.963 3.338 1.466 2.062 5.263 5.025
P 0.200 0.157 0.004 0.001 0.148 0.044 0.000 0.000

e 5 AR #,"=-6.777,P=0.000;"=-9.553,P=0.000;"=-8.918 , P=0.000; “t=-10.719, P=0.000; 1 =-9.622 , P=0.000 ; ¢ =—11.966 , P=0.000; 't =-5.803 , P=
0.000;%=-8.668 , P=0.000;“t=-8.179, P=0.000;“#=-9.810, P=0.000;“t=-9.334 , P=0.000 ;“%=-12.048 , P=0.000 ; "t=-5.387,, P=0.000; #=-10.012 , P=0.000; "t =-7.221 , P=
0.000;“=-11.754, P=0.000; “t=—-8.457 , P=0.000 ; “¢t=—13.054 , P=0.000 ;t=—6.324 , P=0.000 ;*1=-9.813, P=0.000; ©1=—8.624 , P=0.000; #t=—11.325, P=0.000 ; ®1=-9.856, P=
0.000;#4=-13.127,P=0.000,

2 AL, T4 O OCTR 2a, 2b. ARET A I OGS IE DN X R R I G T T ™ A UG B BOE A 2e. RETRUT B4 K
X LR R s AT FE 0, AN B2 Ol 240, G I BRAE 4 2d,2e,2f. R 3 d BUT LA X & F 78 A MR L8 R 4F ,LDFA Sy 91.2°, MPTA
oy 89.6°, 45 T IBREAR 1T Ty £k 178.2°

Fig.2 A 74 -year-old female patient,bilateral knee osteoarthritis 2a,2b. Before operation AP and lateral X-ray films of right knee joint plate showed se-

vere stenosis in the gap between the right knee joint and osteogenesis on the edge of the patient 2¢. Before operation , the total length of both lower limbs X-
ray showed severe introversion of both knees,and the right introversion was about 24° ,and the joint gap became narrower 2d,2e,2f. Three days after
surgery , the total length of the double lower extremity X-rays showed that the position of the right prosthesis was good ,the LDFA was 91.2° the MPTA was

89.6°,and the coronary force line of the right lower limb was 178.2°
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S B, S8 BB O B RE B N TE AT o 2~ d el A RN E AL, JOHE PN E LT 4R A SD T
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