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Abstract

Objective: To investigate the effect of lower limb force line correction on early knee function, and to
provide a basis for intraoperative correction. Methods: 60 patients from January 2022 to August
2023. The preoperative and postoperative HKA angle was measured, and the HSS score and ROM were
obtained. The difference in postoperative HSS and ROM was compared according to postoperative
HKA in neutral, mild varus, and severe varus. Results: All patients underwent successful surgery.
From the postoperative period to the last follow-up, no complications or adverse outcomes such as
infection, thrombus detachment, prosthesis problems, fracture, or joint stiffness were observed in
any patient. The preoperative HKA (hip-knee-ankle) angle was 168.01° + 1.63°, which improved to
179.24° £ 1.39° postoperatively, with a significant difference between pre- and postoperative values
(P < 0.001). The ROM (range of motion) angle increased from 85.19° + 2.69° preoperatively to
113.23° + 2.67° postoperatively, also showing a significant difference (P < 0.001). The preoperative
HSS (Hospital for Special Surgery) score was 63.67 + 1.76, which improved to 88.02 + 1.27 postop-
eratively, with a significant difference (P < 0.001). All these parameters showed significant improve-
ments postoperatively compared to preoperatively (P < 0.001). Compared with the severe residual
varus group, the mild residual varus group and the neutral group exhibited better recovery in terms
of postoperative HKA angle, ROM, and HSS scores. Conclusion: TKA can improve the force line and
early function in patients with varus deformity. The results of this study showed that in the severe
residual varus group ratio, the mild residual varus group and the neutral groups showed better re-
covery in postoperative HKA, ROM and HSS scores.
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LRGE R N 2%, rapFoN RABZEE R FES . HeErbriE: © ARE™EF G SN
WHE > 2078w H 24 B @ ARFIIR R BT AREE G A oM L, FIBERTT R (RA).
SREVERHE R (AS) 1 .

2.2. faBilEER

AWFTEAN 60 BIEHE, MIBARE— AR EAEK X & B - B - BAHKA fA)IEEHT 5
3M: @ PALHQAT7T <HKA<180%): 20 %1, 55 7%, % 134, k& 65~71(68.28 +4.39)% . IKEIFHL
(BMI) 23.51~30.1 (26.10 + 3.24) kg/m?. ). A 1161, £: 9Fl. @ BEFHRANIIL(174 < HKA <
177°): 20450, 5% 12 %91, 4 8, 4E# 65~69 (68.13 £ 3.98)% . BMI: 23.15~29.36 (25.63 + 3.69) kg/mZ2.
B, . 66, A 140, @ HEERANAMHKA<L74Y): 2041, 510 4#], 4 10 61, FkE 65~72
(67.19 £ 4.58)% . BMI: 22.9~28.9 (25.93 + 3.18) kg/m?. HEMll: 7. 74, A 13 B, 3 4LARRT MRl
Ei 2 R Giit 25 (P > 0.05). 3 41T A i ] — B2 i 3 T 56 o
2.3. FRA%.
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W07 TS N RRER KIS . (RS AR, iSRS KO TR B, e HE AR A K X 4.
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Figure 1. Measurement method of HKA angle, (A) Preoperative; (B) Postoperative
B 1 HKA BE7%, (A RET; B) RiE
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KH SPSS26.0 3 HT8dl, HEFERUE + rEESRERI R, ES&ESAAH T E00r, JEESHE
A Kruskal-wallis H #6536 . RATAJG R t 4656, AR x? /&5, 208225 bR A 75 208 il
LSD # 5. P<0.05 NZEFEE,

3. &R
3.1. E5EHHENR

2022 £ 1 §~2023 £ 8 B, LA 60 B E & LidbruE, AR RIBARE—FANTELEK
X 2R Fr b - 1 - BRA(HKA AT 8 3 4, Hd, 20 BIgh N ardl: 20 BN N R AN
B, 20 IAA N N E SR ANEIA, itk g R o, Thiis s .
3.2. FLEREIFRIELE
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Table 1. Comparison of the preoperative general data between the two groups
= 1. FEARET—MRERIELE

ESEN I #1(n = 20) 11 #H(n = 20) 111 #(n = 20) F A4 Pl
(X s, %) 72.84+7.84 71.90 +7.47 7470 +7.11 2.269 0.106
451 (/%)
5 12 11 10 1.701 0.427
% 8 9 10
SR EIEH(X+s, kg/m?)  24.35+5.01 23.97+4.33 25.37+4.94 1.457 0.236
HEE T AH(n/%) 1.035 0.596
>-25SD 11 10 11
<-2.5SD 99 10 9
O ML (n/%) 12 12 11 3.976 0.137
P RGP (n/%) 11 13 9 3.011 0.222
I R G5 (/%) 10 10 8 1.667 0.434
P 53U 2R L35 975 (/%) 9 10 9 4.280 0.118
AR (/%) 8 8 7 3.230 0.199
WS AR 5 (/%) 10 8 11 2.912 0.233
T 52 (n/%) 10 9 8 3.174 0.205

3.3. BIEARBIAB HKA, ROM, HSS EtH:
T B e T AR . B B 1 HKA fRHT 168.01 £1.63, AJ5 179.24 £1.39, RFIAR/EH
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75 P <0.001; ROM fAHT 85.19 +2.69, ARJi 113.23 +£2.67, ARHiARJGH %5 P <0.001; HSS oK
A 63.67£1.76, RJF 88.02+1.27, RAIAFAZER P<0.001; RfTHEARFIAEEMER, TS
2035 (P < 0.001) (VE4H W% 2).

Table 2. Comparison of preoperative and postoperative HKA, ROM, and HSS [min~max (X +s )]
= 2. BARARBIARG HKA. ROM, HSS EEB[min~max (X + s )]

izt FEAE(n) HKA (%) ROM (%) HSS (43)
Rt 60 165~171 82~89 61~65
(168.01 £ 1.63) (85.19 £ 2.69) (63.67 £ 1.76)
e 60 (173.7274&812.39) (11%.1203~i127.67) (88.32;9127)
t{H —16.552 —23.359 —35.342
P1E <0.001 <0.001 <0.001

3.4. 3HARRARE HKA. ROM, HSS tbis

=HEFARE HKA M. RET ROM K ARG ROM LEZE 2R, P>0.05; RJ5 HKA fifE. =41
B RENE, (ARSLH(178.95° + 2.90° ) T Bk AR P BIZH (172.05° + 2.87°) FIE FE AR AR N EHAH.(173.41° +
3.44%), ZERWEFEF = 14.028, P < 0.001), ARJ5 ROM ffE: R NEILL(109.62° + 2.58°) I 74
(108.83° + 2.44°) i & v T EE FE Ak 4 N BH4H.(103.98° £ 0.83°), % 7l 2% (F = 20.937, P < 0.001). A J5 HSS
Wiy BEEFRARNEIZ(91.41 + 1.51 43)RIrp 7 41(87.18 £ 2.19 J3) B & T H AR R N EI4.(78.94 + 1.90
5Y), ZEFMREE(F=112.235P<0.001). SHEEKRRARAML, HERRABMAMPLHERG HKA
FAEE. ROM Al HSS V¥4 353 8 th B AR 1 M B AR (¢ 3).

Table 3. Comparison of HKA, ROM and HSS before and after operation in 3 groups [min~max (X + s )]
7= 3. 34AARBIARE HKA. ROM, HSS Et&[min~max (X s )]

Ei=2an BERANA SRV HERRNA F1E P{E
AT HKA () (16%?230~i62?82) (16:11%01~ i617.77) (16%?502~i61§42) 1678 0.206
A5 HKA () (172.1075O ;127.2737)#A (178.19753 ?5.30)” (173.14?19 ;13'7.34)#A 14.028 <0.001
AHI ROM () (862[7:8?.96) (86.22;81.73) (87.32;82.52) 1.352 0.276
AJE ROM () (109.16?26 ;121.:;8)*A (108.1233ES ;121.914)*A (103.ls;)81 ;1(()).23)#A 20937 <0.001
ARHTHSS (%) (57.%;63.05) (ss.gcl)fgm) (54.22:52.03) 2.289 0.121
AR HSS (7) (91.4?7;?11)*#& (87.124; 3919)% (78.9316; 81.190)% 112.285 <0.001

5EERANBIHEILE: P <0.05; Srgltbi: *P<0.05; S5ARFEE: “P<0.05,

3.5. 3 LA BRI R fI
(A) FLHL77° <HKA<180%), BF DL “IEMRCHIMN 3. ME L4 FiFAB, 2l “f
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ERTTEHERTR” , LK 2(A); (B) BERANIAQTS <HKA<177), BHELL “: HBERTHE
PESE B2 PR 20 SEINEEE” LSWih AR EERITR T, WK 2(B); (C) EEKRANMA(HKA
<174°), HFUL CLBRTIOM 3. INE 1 E” FIRARE, BN AL EMHETR” . LA
2(C).

-

Figure 2. Comparison of the whole length of lower limbs before and after operation in 3 groups of patients

2. 3 BERFIARE T2 KL E
4. VWHig

T PR A 615 4% A DL T, A SO P B A T SO T Sl VR R, G B AR
RE S, SBR[ G, N BA[5]. S 4 £k s ELIE Y (i 1.5 cm
T B S R KU SRR, SO R, o A RE SR,
PSS, A AU AN S S, TERCBEIRIR[6]. T SRR Sk WYY, BT i
2, B - W - B (HKA), A IRE UGN S R UGl . SR 0T A X 2 RN T 20
HETR, 2 TKA BHKRE, E#EIRAEN 180° + 3° [7]. AHFIH, T 720 B 75 R — 2
SR S0 F A X R E5am, DA -

1985 4F, 45 % #1E 1T B HA(TKA) T BIN T R RN AR, LLSZBUAR S b S 4 %9 2%,
K5I e 3 T % B B SR B A 1IN R Th R R 70 (0 TR AR 7R R 8] B TKA BORTFRIIR N, A %%
RIS TR AE LTS T BAT S AT B S R AU 2 3 BRI AR (0KE A, MTIHR I T 4% et
B 4T 4 (KOA) B KR % 2R R [9] 0 T — iz B 2 2 AR T K 1 TIA A Fh R i U IS 64 ¢
YU, 38 I St T W S B AT 1 T I 0, LRI G I = 483, iR Sr A3 55[10]. A
ik T N =R N S AW TGRS NS )yl ) S Es A TN (N VA e S e NEES
WIHREMIRTE . SR, ZHFR U SO LR A SR A TIRE,  Hh SRR R P RR 5  R ARSI
PRAFIE S R 11] 3T I 7023 5 % B R 04516 . Robert 25[12]44 533 {51 P B ME 5 5 2%, 4>
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ARG NFIFRE S5 MR AL, X HEERIE M IKS 175, RIL 10 FEAAFH IKS i, R TKA RJ5
FRA R P AR R, EFR B R B B, Nishida [13]R1 Zhang %5 [14]4 30 5 5 P9 8 A0 415
2H KSFS Wik, 1M KSKS W B E ZE 5. & T 0k, Zimmermann ZE[15] & DA AT P EHHF IEAS £ A1
I TKA JEEff, Kyun Z5[16]0015R A B A E R R B RESR THAR J5 TR, B SEECTTPAT
2k XS AE — E R L REIA R IR IR, RN EIR T — AN RIS A B 5 A7,
EEREENHF,

EMFEE: © RN E R R L @ REARIE T R, fErEd
i far e AURS:, (EUBIEFE 141 BA P i % 7RSS S Tm R TR bR, ROk T IR REAR R AT E R @ A
AR I 7 AR (T B, WTRESI N B 2. ik, N7 ERAMIR R, TR A, KA
W 29, BEEEITHMERITEIC.

g EATR, TKA RCE A B T OG0 28 A I N DM B Th e . AR T4 R BoR, Ak
RNBIELL, BT NBIAM P SLHEAR G HKA. ROM HTHSS 143 Bk B 4.
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