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Application of remote sensing navigation system in total knee arthroplasty

LI Yuan-yuan ,HE Ming-jiang,SHAN Peng-cheng ,HU Pei-yan , JING Lin,YAN Qi,TANG Hai ,WANG Xin-yue ,LIU Si-ye ,
ZHANG Hong-mei(The First Department of Osteoarthropathy , W angjing Hospital of China A cademy of Chinese Medicine Sci-
ences ,Beijing 100102, China)

ABSTRACT Objective To explore clinical accuracy of remote sensing navigation alignment (RSNA) system in total knee
arthroplasty (TKA) and its influence on postoperative clinical efficacy. Methods From May 2021 to May 2022, 60 knee os-
teoarthritis (KOA) patients with Kellgren—Lawrence (K-L) grade IIl to IV treated by unilateral primary TKA were selected
and divided into RSNA group and traditional operation group according to treatment methods,and 30 patients in each group.
There were 6 males and 24 females in RSNA group , aged from 55 to 86 years old with an average of (68.06+8.23) years old;
body mass index (BMI) ranged from 22.15 to 34.58 kg-m™ with an average of (28.20+3.01) kg-m™;the courses of disease
ranged from 2 to 60 months with an average of (18.80+14.80) months; 13 patients with grade Ill and 17 patients with grade IV
according to K-L grading. In traditional operation group,there were 8 males and 22 females,aged from 57 to 85 years old with
an average of (67.26+6.32) years old ; BMI ranged from 23.94 to 34.55 kg-m™ with an average of (27.49+2.32) kg-m™;the
courses of disease ranged from 3 to 60 months with an average of (21.30£16.44) months; 14 patients with grade Il and 16 pa-
tients with grade IV according to K-L grading. Western Ontario and McMaster Universities (WOMAC) osteoarthritis index and

Knee Society score (KSS) were used to evaluate functional recovery of patients. Hip-knee-ankle angle (HKAA ), distal femoral
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valgus angle (FVA) and distal fermoral flexion angle (DFFA) were measured before operation. HKAA and HKAA deviation

angle were measured at 1 week after operation,and defective rate of lower limb force line,femur prosthesis valgus angle (FP-

VA) and femoral prosthesis flexion angle (FPFA) ,respectively,were calculated. Results There were no serious complications

such as vascular and nerve injury during operation ,and wound healed at stage I . Both groups were followed up for 6 months.
There were no significant difference in WOMAC index, KSS,HKAA ,FVA and DFFA between two groups before operation (P>
0.05). The force line defect rate, HKAA JHKAA deviation angle ,FPVA deviation angle and FPFA of RSNA group were 6.7%,
(178.74+1.56) °, (1.25+£1.56) °, (1.84+0.16) ° and (4.85+2.46) ° ,respectively;while in traditional operation group were
20%, (176.73+3.46) °,(3.27+3.46) °, (2.44+0.26) °, (6.60+1.86) °;the difference between two groups were statistically sig-
nificant (P<0.05). There were no significant difference in WOMAC index and KSS between two groups at 3 and 6 months after

operation (P>0.05). Conclusion RSNA system could reduce defective rate of lower limb force line , FPVA deviation angle and

FPFA after TKA ,which is more accurate and easy to operate than traditional intramedullary localization surgery while ensuring

postoperative efficacy.

KEYWORDS Total knee arthroplasty ;
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OB B, F-AR I FE 1k 174 (J& ) 40~45 kPa) T
AT, B U EM, R IR ST IE R Ul B %55 N
A 3% S8 58 B O o T 4 48 SR U e e AU, LT
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Tab.1 Compare of preoperative clinical data between two groups of patients with severe knee osteoarthritis

a3 - P51/ Hh (rs)/ % %M&Jﬁ%#&%{c I 51/ 451 K-L 434/ 15
5 (x2s5)/ (kg-m?) M A g Ve
RSNA 41 30 6 24 68.06+8.23 28.20+3.01 18.80+14.80 20 10 13 17
L5 F R4l 30 8 22 67.26+6.32 27.49+2.32 21.30+16.44 18 12 14 16
o 56 it X’=0.367 1=-0.417 1=-1.023 1=0.619 X’=0.282 X°=0.066
P 0.545 0.678 0.310 0.538 0.595 0.797
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ey, HKAA fi 8% £ o HKAA 5 180°4H 22 A J&
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Fig.1 Schematic diagram of femoral bone marrow external location osteotomy 1a. Exterior view of medullary positioning device 1b. Connectivity con-

figuration of remote sensing navigation module 1c. Bone cutting procedure at the distal femoral condyle
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Fig.2 Schematic diagram of imaging index measurement after full-length CT scan modeling of operative limb

2a. Coronal femoral mechanical axis,

anatomical axis, tibial mechanical axis,hip-knee-ankle angle (preoperative and postoperative ) ,femoral valgue angle ,and femur prosthesis valgus angle

2b. Sagittal femoral mechanical axis,anatomical axis, distal femoral flexion angle ,and femoral prosthesis flexion angle

R2 WAEE KOA BEFARTEHZBGFEIRILER

Tab.2 Comparison of imaging data between two groups of patients with severe knee osteoarthritis before and after operation

s - HKAA (x£5)/° AHr FVA AJG 1 FPVA  ARHi DFFA y NER |
AHT ARJETHE ARJE 1AW A (xs)/° T #% i (xs)/° (xxs)/° FPFA (x+s5)/°
RSNA 4 30 173.18£6.63  178.74+1.56" 1.25+1.56 6.47+0.17 1.84+0.16 4.81+2.35 4.85+2.46
g FARH 30 172.30£8.42  176.73+3.46* 3.27£3.46 6.55+0.24 2.44+0.26 4.75+2.54 6.60+1.86
t{H -0.450 -2.901 2915 -0.290 -2.091 -0.095 3.108
Py 0.655 0.001 0.001 0.773 0.042 0.925 0.003

TE HKAA R A s FVA JBCE 2 30 80 A7 s DFFA JBe 8 S Bt ity £ s FPFA  JBe BB J i £ 5 45 AR LA, =441, P=0.000;1=2.666 , P=0.010
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TAEREBRIARFER, WE T —E M FARR R, XL
e ab By 5, A AL ge IR B FE X 2k R |
F LWL LB IEAT B 07, ToReE R e, ©F
2 R B A H AR G 2 T B R 58 ) TKA F
A, & BB E R ARVE L 2K 90% , iE A B AR VE g 24
86.7%"®,

CAS FAR A 43 M 5 T3 1Y 6 2F R L S H AR
LT B RS R in S 2% 1) 25 1) g o7 AL R . A
e BT R B M AR R SR AR
Bt [A], T A i I) AE 4 [ Aok 38 45 5t A G s
e AR A FH 32 A% A BIR a1 o 3 /N BB g WA R
A% 1 1 20 S 2 CAS (1 —Flopi e 28, G2 R
AR =415, R 15 B 8 IR Z 4 R P 115
Sk T AT B Sk U B SN S A B, B A
B, HEA RBUIN BRI JCA08 7 R A B
PEAT R AG A B 2 A 520 I PR R T8 %5 22 (1 1ASSIST
ARG FARWFTE RSNA 2 58 01 8651 & 7 F e 34 i
T PESBAL K AR AR o {H IASSIST R 4875 3 i AR

R3 MABEREXTRBEEFAWNERRKTHILER

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

WOMAC (x+s) /%% KSS i IRE 43 (x5 ) /53 KSS Dyfig 753 (x5 )/ 53 KSS 43 (xs ) /4y
4L g RE R . RR AR VN - V' . ARE AR
A H AH A HE A
34H 64 A 34H 64 A 34H 64H 34MH 64 A
RSNA 401 20 6520+ 24.83+ 1570+ 43.67+ 77.83+ 8523+ 3493+ 7470+ 79.53+ 78.60+ 15253+ 164.77+
T 7.89 341" 425" 4.82 397" 4.482 4.18 404" 3.88"2 7.18 5429 6.402
o 66.60+ 26.13+ 1577+ 4250+ 76.63+ 8430+ 3513+ 73.00x 77.93+ 77.63+ 149.63+ 16223+
BT ARE 30 ‘ .
1047  435%  297* 5.46 5.08%  4.16% 4.06 428%  336% 6.32 5.86°  5.60%
¢y 0.585 1288 0074 -0.880 -1.020 -0.833 0.188 -1.582 -1.814 -0.552 -1.990 -1.636
P 0.561 0203  0.941 0383 0312 0402 0.852 0.119  0.075  0.583 0051  0.107

H e 5ARET AL, 1=-25.725,P=0.000;"%=-30.253,P=0.000;"*1=-19.551, P=0.000 ;"#=-25.582, P=0.000 ;'t=29.963 , P=0.000 ; %=34.592 , P=0.000 ;
@=25.066,P=0.000;*¢=33.354,P=0.000;"1=37.471,P=0.000; %=42.833, P=0.000; */=35.160, P=0.000 ; “1=44.483 , P=0.000;t=45.012 , P=0.000 ; %=

49.070, P=0.000;"%=45.756 , P=0.000 ; “4=54.876 , P=0.000
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