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BE HN HRIPRASBTERAR (TKA) 1897 WBIIR)E T & SRS gD A1
K. F¥E 94 BIRIHT %G I BRI B RANUEER BT T TKA, TERIAARE 1
AV EE RO 21T 5 (KSS), FEHERER A (HKA), WILmIEHE 1 (mMPTA),
BATebE OB B, B KBRBIEE . KERZEEh T AR LL & KSS 147
FIR BV RAAC AR . S5 5 BB FARMBE T KSS IRV AR BT (39.1949.55)
ST (73.0146.90) 43(P<0.001), KSS Thfe vl HARTFI (41.12410.66) 4342+ =
(56.3347.41) 4y, ZRAGHHE X (P<0.001). BHEFAM T K. Bk, B, K
BRAEZNIHLE TKA 5 1 M HZERA SR (33 P<0.001) |, 1A bRz Inid B2 A A 1 2
Y (P=0.525), i HKA f1 AR 170.6144.39 3 K] 177.3043.49 (P<<0.001). HJi
mMPTA £ H AR AT 83.9543.32 14 i %] 89.1541.94 (P<<0.001). Mt i KSS iR
W5 T 14k HKA RIEASE (P<0.001), 5 mMPTA 2IEMHX (P<0.05), KSS IhRELT
45 HKA 2IEASE (P<0.05), 5 mMPTA MM (P>0.05). &5 ARSI EE
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e o MR JBE A 2 R ST AU 2R AN DGHT T REM A 2 IEAOG, I AT ERTH T 2B A Thik
REEE O AMOCTE S AR MIRERA: DA MU
HENRS R684.3

XERREG A

Analysis of lower limb alignment and gait after TKA for varus knees
Zhou Jian?, Hua Xingyit, Lu Jungin?, Tang Kang?, Fang Wei®
(1Dept of Orthopedics, The First Affiliated Hospital of Anhui Medical University, Hefei
230022; 2Dept of Orthopedics, The First People's Hospital of Lianyungang, Lianyungang

222000; *Dept of Orthopedics, Yixian People's Hospital, Huangshan 245500)

BEEWMB: “ZHEEERREREETH (Yi's: 2208085MH212)
e A 8l 5B, RIFEEEID, @fE1EH, E-mail: zhoujian831207@163.com



Abstract Objective To investigate the relationship between lower limb alignment and knee
functional gait after total knee arthroplasty (TKA) for varus knee deformity. Methods A total of
94 patients with knee osteoarthritis and varus deformity underwent mechanically aligned TKA.
The knee society score (KSS), hip-knee-ankle angle (HKA), medial proximal tibial angle
(mMPTA), and gait parameters (step length, gait speed, cadence, thigh jerk acceleration, and thigh
swing work) were assessed preoperatively and one month postoperatively. The correlation
between KSS scores and changes in lower limb alignment was also analyzed. Results The KSS
clinical score of the operated knee significantly improved from 39.19 =+ 9.55 preoperatively to
73.01 +6.90 postoperatively (P<0.001). The KSS functional score increased from 41.12+10.66 to
56.3347.41(P<0.001). Postoperative gait analysis revealed significant improvements in step length,
gait speed, cadence, and thigh swing work (P<0.001), while thigh jerk acceleration showed no
significant change (P=0.525). The HKA angle of the affected limb increased from 170.6144.39
preoperatively to 177.3043.49 postoperatively (P<0.001). Similarly, the mMPTA angle increased
from 83.9543.32 to 89.15+1.94 (P<0.001). Correlation analysis indicated that The KSS clinical
score was positively correlated with HKA (P<0.001) and mMPTA (P<0.05) of the lower limb
force line. The KSS functional score was positively correlated with HKA (P<0.05) but not with
mMPTA (P>0.05). Conclusion In patients with severe knee osteoarthritis due to varus deformity,
TKA significantly alleviates pain and improves both clinical and functional KSS scores within one
month postoperatively. Restoring lower limb mechanical alignment is positively associated with
joint functional recovery and enhances gait performance.

Key words knee arthritis; total knee replacement; varus knee; hip knee ankle angle; analysis of
gait; mechanical alignment
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ARG K B3 TR I 22 IE BB N U R i /A B2, BIALBRZZ X 48 (Mechanical
Alignment, MA) B, w DUR @G 1T BRI DI RE A F 5 iy, 10 DA LA R 2> 3 B A4
&, MEE 2 B RO, seig 5N T US4 (portable motion analyzer,
PMA) SRidx WEIIR B AT TKA RETAJE FECP SRS, @ BT 2175
(knee society score, KSS) Pl #H IR IIRE AL E DL, 04T KSS VF4> AR I /1448 fk
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141 TEAENER  RETAREAEACHER TR EKA T (B D, a8 & B,
MRS B R, R E 5 RUR A5, X E IR 7. W& © TEHRERA Chip-knee-ankle
angle, HKA), F WA B Sk v b5 B R T 0REF £ v O BB 1 B0R I 065 ) oo R 2, i
ATt R B R T 09 P o BSOS B R T RS P v 0 5 R o BRI G, B AL 5 i B L
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angle MMPTA), JEE NI 2L 5 e & W AN G D12 N f s 2 A4 BEIT 23 ) & s
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B 1 TKARRTRIARE HKA & mMPTA A2 LB

Fig.1  Changes in HKA and mMPTA angles before and after TKA
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15 it bE H PMA BN GaitView B ids & Hr b & %dE 4 5, RA SPSS
SR B SO AT GEi 00T, RO R 2 ( x38) R, BOATRORER
B REAS CRESG,  AHOGHE X AT R Pearson AHCAMT ik, P<<0.05 Fon 2R Giil 55 .
2 8%

2.1 ERPHER
AR KSS 75, BH FARMPELS KSS KEITFARETAREZERA L HHFE L (P<

INTIE T 94 9 A RIIEAT TKA &5, FEARATAAR)E 14 H L T

0.001). KSS IJREVFAARATAGE ZR AR IIFEE X (P<0.001). W% 1.
F1 BERAARE 1AH KSS AR ( x39)

Tab.1 Preoperative and postoperative (1-month) KSS scores of patients ( X5 )

n=94 KSS clinical score KSS functional score
Preoperative 39.1949.55 41.12410.66
Postoperative (1-month) 73.0146.90 56.3347.41
tt value -30.95 -17.07
P value <0.001 <0.001

22 SESETH TKARMAAE 14HH PMA IR B & D A5, BHFRM TR
Koo W DI KBS DI TKA J5 14 A BRHSGE, ZRASH e (3 P<0.00D),
TR BE SN I R A B A (P=0.525), ZREL TS . Wk 2,
R2 BERWARE LMISEFSHBMER ( x39)

Tab. 2 Preoperative and 1-month postoperative gait parameters ( X4s)

n=94 Step length Gait speed Cadence, Thigh jerk Thigh swing
(m) (m/s) (spm) acceleration work
(m/s= ()
Preoperative 0.3840.06 34.9748.17 90.724.09 1.0640.12 0.4140.06
Postoperative  0.4240.06 41.6748.48 97.6946.50 1.0640.11 0.45+060
(1-month)
t value -15.50 -21.37 -17.33 0.638 -15.98
P value <0.001 <0.001 <0.001 0.525 <0.001




23 THABNERE BEFARMUYTE HKA fIHRIIARGEZFEHRITHEL (P<
0.001). FAM T ALK mMPTA AIARFIA S 83.9543.32 1 INFI A J5 1) 89.1541.94, ZRH 5
PR (P<0.00D). W% 3.

R3 BERWAARE THABUERIFEHER ( x33)

Tab. 3 Preoperative and postoperative changes in lower limb alignment angles  ( Xs)

n=94 HKA MmMMPTA
Preoperative 170.6144.39 83.9543.32
Postoperative (1-month) 177.3043.49 89.1541.94
t value -7.56 -5.94

P value <0.001 <0.001

2.4 SR THEAFTUHIRE BT LENE RS KSS P4 #E17 K H Pearson A
KRR, ZiIRER, KSS ImKRVES 5 N4k HKA 2IEMK (P<0.001), 5 mMPTA
RIEMX (P<0.05), KSS hEEiFs5 HKA 2IEHXK (P<0.05), 5 mMPTA TAHHE (P
>0.05). W% 4.

R4 KSSI¥FH5 T AL

Tab. 4 Correlation analysis between KSS scores and lower limb alignment

n=94 Correlation analysis HKA mMMPTA
r value 0.56 0.26
KSS clinical score P value <0.001 0.010
r value 0.27 0.17
KSS functional score P value 0.010 0.990
3 Wig
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