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BRI BB A ey 26 5 26 AR PR
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'HEAREREA, FL 245500)

WE BN IR EHoR (TKA) BTN BIRE TROOIL SRS IIRESM KR, AiE 94 FIBC T R G
PN R B R AU 2 R R AT T TKA L ZFEARTTHIAR )G 1 AN H PEAL 8 R B2 943 (KSS) |, T Mo fiie e B s (HKA ) , N ]
W vifd f (mMPTA) L ASH8AR (P P AP0 KRB sl in e B R BRI 32 ) 922417 00 LA Je KSS $F43-F1 T B 4481k
A, R BEFARMIEICT KSS IGIRIES AR T (39. 19 £9.55) 434 F+ % (73. 01 £6.90) 43 (P <0.001 ) ,KSS 1)
RS AR FTIY (41,12 £10. 66) 7042 TH 2 (56.33 £7.41) 43, Z R A G2 E L (P <0.001) , BETFARM TS K HH
B KBRS IAE TKA J5 1 MHES AR E X () P <0.001) , T bRH 20 s B R B 8 ARL (P =0.525) , i HKA
i B ARRTY 170. 61 +4. 39 1A F] 177.30 £3.49( P <0.001) . A Jf mMPTA £ g AR BT A9 83. 95 +3. 32 1915 89. 15 + 1. 94 (P
<0.001) o FHEMEAHTER KSS IR IE 5 F 128 HKA 2 IEAM (P <0.001) ,5 mMPTA 2 IEHI% (P <0.05) ,KSS TjfE
55 HKA 2 IEAHSC(P <0.05) , 5 mMPTA JLAH M (P >0.05) o 4518 MRS A A 3 B G T R A7 TKA RJS 1 A~ H
Jie e BV AT B SR, T I R4 KT REPE 4 P75 B4R R o TG T e SR B E AL e M e DI BB IR & SR 1EAH O,

AR TR I 1 S e
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BB &5 4 (knee of arthritis, KOA) 212 B 47
PEB BN , R TR PO BIR , OG5 ] Bopk
A BB, KSR . X B
MRS R OC T R B F R UL, R &R B R
(total knee arthroplasty, TKA ) 7] D5 % 2% fifk B2 24 1
PR, WO R IR TS RS Y TKA 7 sk Bk
TR A G W 22 T M R ) R SO A, —
PN A B8 TR BB R 2 E B E T R L
WAh A, BIHL K 2% % £k ( mechanical alignment,
MA) ™ AT LR i e S (B AR Y 3y RN
T ST ERAEAS 25 T BUBRAR A 3y, I 5 Mk 2
s SR I T AL (porta-
ble motion analyzer, PMA ) 3 5% PN #liE BB &5 1T TKA
ARHIARJG T B A2 AE O, IF 8 i 5T P
PE43 (knee society score, KSS) FEA% B E B 75 Tk
AR DL, 23 A KSS 343 F1 R By 2 A2 AL A Ok
o
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1 #MR5ET®

1.1 f&mGIER $EH2019 457 H—2023 4£2 A7
LRIERL R 27 55— i 15 B e o e D BT S
TKA i N BIROCT R . AT ARE: © AHT
RIEAEMF PR EM 2K Q) BARETFR BRY
DR BAESCTT REARMG IR N BT | 73 2%
A Kellgren-Lawrence 4 2R B HERXRTR;3 7
HMRIIR TKA FAR . HEBRFRAE: © ARFTN A7
AN Q@ AR BRI TE R B GIFH AL
ST R BRECH A 5 e AT E D RE ARG s @ R AT
AUREE L, MR ASRUE, 3t 94 BIOCTT RE TN
BB E AW ST, o 55 1 5 2 26 3], 2k 68
5], 4% 51 ~81(67.53 £6.67) % ARJFH & (65.79 +
10.50) kg, B 55 (1.60 £ 7.60) m, 1K i & 45 50 H
(25.48 £3.81 ) kg/m’,,

1.2 ARETAE  HHEARFD T A EM KR, AR
HT2 /NS B 1 f P A 2R D e = B IR

1.3 FARFGE MBI EE, BEBUREMLT
JBC b b T R B R 1, SRR O B k)
2510 cm, B JR VI Bk B GRATIEE, T8 B ) D 2%
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DITF G 58 A B , DO BR A o0 g D 4, Je ity
TR, IR B R R] B T 1 , 15 i A7 e i 7
BOANRH 6° 4T A B A8 0 26 B, 42 2 IO B B A
B, MR SN BRECE R, B N AN Bl R
FEUIBR N AMIUE H AR A8 SCBIATT , BEBR-F- & T i3
A LR R A AR R L,
WA EEETIREFEEE . BUR RIS &4
e 5 S R BB R AR, 58 IR B I i i S R OB
JiE 3°RUR, e PR B E U 22, 3k g £ e 1) it
FA e i G IR B R 2B Bk Je i AR
e e S ER TS D S S e R R A CRER VAN MRS = g
2, P2 3, TR B KRR 5, B A E
A I DG T 3 M 1 R R, MU R B 5K O R
U B IS Sh Bl R4F ;AR FER K v, i 5
ML BREES B LK, TE BRI E AL, K5
24 h ERERGIRAE, s B IR BT A T s s 3, IR
Je ¥ 2R T 0 IR OG5 T RE B
1.4 ZIEHR
1.4.1 TRAZMNEHRF ARETAE G EAA
MR A A (B 1) o FA8I B B, OGS
SRR, 2 ER S BUR R 98, XU i ERTJ7. I
D TR £ (hip-knee-ankle angle, HKA) ,
B AU RIBE R K O B BRIBN U Hh O B B
TR TATUR 0w AR % 2, 8B AL A D PR B L (] U )
L B BRI Y bl S EE g S s L, IR
BURAH -5 2B AL Bl P 0 Je A BD HKA £ 5 Q) BLBK
B2 B3 v P £ ( mechanical medial proximal tibial
angle,mMPTA) , I E AL AIZL 5 18BN AMIUF- & 1
2RI NN £ 52 44 BRI 2330 0 s, JBCP- 2
1.4.2 Mpdse  MRIGEE KSS HREnrE R
fli 8 TKA ARHGT LA 1A H B BB O 11k K
WO RET o 1 O o
1.4.3 X o A TKA RATAG B 5
R HT PMA JE47 25 2505 BB 1R AR , I [8] 1545 R OC
TIREITE o — 2, PMA i 1 A FHLFN T BT
TG IRER AL B o A7 AL B 380 320 R U 7 8 5 SRR AL
BR U NG b =4 R AL e R SR
i, I RO I &4 2 R AL, 52188 A 7k ot
4.

B IR J5 AR5 L B R S T
10 s J& , ELF-I A SR AR - kA TEZY 10 m 5E
32 IR A A , 5 IE H AT E 29 20 m BEECHE SR 4R
F o 5 UK 23 B 302 BT T SR R A4, A
i PSS A R . AR 3 A4

1 TKA RETFIARG HKA % mMPTA & ER
Fig.1 Changes in HKA and mMPTA angles before and after TKA

WSRO A P B R 2 A 2P 252
R CORBE T BINE L KBRS )

1.5 Sits4bE ] PMA BLER) GaitView Fffid
R B M SRR I R SPSS B B A %
PEHEATEEIE 2700 B, T BORER 5 £ ARoEZE (w
+5) R, BOR BORER FTECXS FEAS ¢ Ko, AR OG>
Bk H Pearson AR M7k, P <0. 05 FRZEF+AH
Gt AR

2 HR

2.1 EMESLER HATITLHY 94 Bl AT
TKA % (ERFIRARST |4 H VA 8 % T AR
S KSS Y AT AR A KSS AT A A
FIARJG 22547 G425 15 X (P <0.001) . KSS 30
AR NIA G 2 54 G2 8 3L (P <0.001), I
1.

F1 BEATWMARE1NAKSSIERER (v 25,n=94)
Tab.1 Preoperative and postoperative (1-month)

KSS scores of patients (x +s5,n=94)

Ttem KSS clinical score  KSS functional score
Preoperative 39.19 +9.55 41.12 +10.66
Postoperative ( 1-month) 73.01 £6.90 56.33 £7.41

t value -30.95 -17.07

P value <0.001 <0.001

2.2 SESHENL TKARFTMA)E T AHHH
PMA & 38 8 5 800, B FARM PR K 2
P RB RS I TKA J5 1A H A WL HGE,
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K2 BEARWMMRBIANATSESHELER (v£5,n=94)

Tab.2 Preoperative and 1-month postoperative gait parameters (x +s,n =94)

| Step length Gait speed Cadence Thigh jerk acceleration Thigh swing work
- (m) (w/s) (spm) (m/s?) 0
Preoperative 0.38 £0.06 34.97 +8.17 90.72 +7.09 1.06 £0.12 0.41 £0.06
Postoperative (1-month) 0.42 £0.06 41.67 £8.48 97.69 +6.50 1.06 £0.11 0.45 +0.60

¢ value -15.500 -21.370 -17.330 0.638 -15.980

P value <0.001 <0.001 <0.001 0.525 <0.001

ZESA YA (3 P <0.001) , i KB 4 30
HELW A (P =0.525) , 2R R4 it E .
W2,

2.3 THRAEMNEHEFR &AM N HKA
M ARATAR G 225+ A Gt 28 L (P <0.001) . F
AR B mMPTA ffy th A 83. 95 +3. 32 3 i 2
ARIEH) 89.15 £ 1.94, R A Git 28 L (P <
0.001), W%3,

R3 BEARWMRETHRAENEEFRELER (v£5,n=94)
Tab.3 Preoperative and postoperative changes

in lower limb alignment angles (x +s,n =94)

Ttem HKA mMPTA
Preoperative 170.61 £4.39 83.95 £3.32
Postoperative (1-month) 177.30 £3.49 89.15+1.94

t value -7.56 -5.94

P value <0.001 <0.001

2.4 SEZTUNTEAEZTUNXE KR

LAAEE R E KSS PEA3 1 7R ] Pearson A JCTEA:
5, A5 R W KSS I R4 5 T B4 HKA 2 1E
F (P <0.001) ,55 mMPTA £ 1EAH(P <0.05),
KSS Dj g1 /5 HKA 2 IEAMH X (P <0.05), 5
mMPTA JoAHEPE(P >0.05) . W34,

F4 KSSTEHSETEAKEXRES (n=94)
Tab.4 Correlation analysis between KSS scores

and lower limb alignment (n =94)

Ttem Correlation analysis ~ HKA mMPTA
KSS clinical score r value 0.56 0.26
P value <0.001 0.010
KSS functional score r value 0.27 0.17
P value 0.010 0.990
3 i

TRROGTY P R T2 S R 511 D1 R A i L3R
UL 2, e G5 5 B S Jo] Rl R A AU A 2
TR pA) TR RS 19 BB R LA o TRA 1 O B

K H R REBH N IRLIRIT T R REWURE TR
I M IE TR G R T DI RE , AR 3 TR IR)
AN RN, FEAHESE B TKA R T
MA J535 , RJG ST HKA ff, mMPTA £ 3555 R fif
RN 2, BETE TKA AR5 1A H BRI 3R 5
U1 KSS I IRTE Y S T RETE 43, HAH S 43 A 2 B
TKA A J5 ,HKA £ 51 mMPTA ff75 4k 5 KSS 645
Il PRPE53 2 EAH DG, HKA 5 KSS BT DhRe ey
L IEAHSE, 2B TKA 2 1F 4 P4 B X T R Ml oG 7 9%
g ST R A I

AR E) 2 T E 8L R
LWL RGRIT B b AR S BB
SRS T (R B0 i 2 A 3 T LA Ay 15 ) 7 e
KARTTRCR I E e bR . AR R PMA Jy fifi
ey, e 1 BR Az Sl Wk ] Y g e s [l s, w2
SRAR BRI B (4 BiF 2 2 500 A0 43 (4 A5 25 TR Bt A
HAE R I B 2 A et i il B D Sk LR
TR e FE B A R R ASUE M A A LAY, X AL
J7 BN R 2R A AT B R L A BB A, T K TR 4 3
TN B S e 1 RS AR A2 Bl s ) 1 g AR A, R SR
JBe TSk LAIAE o R 22 30 oy D s ke 1 el 2 UL % /)~
58 LA AE AR Sl B ) D RE I L o

Wk PMA I 55 49 Z 88 40 B 45 R0, KOA 35
TKA ARJ5 BB A0 K K2 3 o 45 W
IR, KOA R 7EAHT 22 % R A 45, b 1
AR i R T s o T DA R
1) 8 3G K A A0 R IR AR O, PR RS N
KB HZHE IR, MBS B TSN
B il I 98 T RO IS S B, RRUBCAE R S
FEWIGIR IO 08 30 Ty, 128l 0 B 5 1 (o T A R
I INTTR/ R N N = B O S R S -2 e 2 N
KFARR, 2= BB B i WP 28R Tk
X BB R R TKA Jge T S BRIk, s T /8
RO ThRe, TR LA ) S F D REd A5 2 1
— B, WA BT R R AR T

TKA AR5 £ R R b 2 fin ik B2 TC ) Sk i
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X—J7 T AT RE T TKA A H O SR 8 (uni-
compartmental knee arthroplasty, UKA ) A5 54 57T
SR A T AR 28 R R RS E AT
AEBRAR , B 51595 3l b S T, SO 2
FIAE M L PIAS A BT 480, 55 — O e K 1)
AR DT PN BHIRTIE , ST 0, M A S i JBE G 1 T
AR AL , 368 I8 I S L g S T g AR 4 R 1 R
A1 T A2 S e 25 A A B8 % e D Sk L4963
o2 TEGR DY Sk ULy AR A2 s AR I K il
Sl O] B GE . i TKA RS DY Sk LAY BRE
Sy B[R]0 5 3 0 R R TR LT
N B Sk LA et A B g R
UKA ZEARJG A3 P K 08 K KSS 215345 75 |l
T TKA A I R BRI KOA = 6 1™ Y ARG 7
iR 77—

RN B R 1 R T O R AE TKA RS 1 A4
J1 B EPE e RIVAT WY 8 04, R S 1 i PR Y73 S Zh g
W R MR BB 2R K AU 2
FICTT DRI S AEAH G, IR ] S T G 19 1Y 26 25
.
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Analysis of lower limb alignment and gait after TKA for varus knees
Zhou Jian', Hua Xingyi', Lu Jungin®, Tang Kang', Fang Wei’
(' Dept of Orthopedics, The First Affiliated Hospital of Anhui Medical University, Hefei 230022;
*Dept of Orthopedics, The First People's Hospital of Lianyungang, Lianyungang 222000
*Dept of Orthopedics, Yixian People's Hospital, Huangshan 245500

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 correla-
tion 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 56.33 +=7.41 (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. 61 +4. 39 preoperatively to 177. 30 = 3. 49 postoperatively (P <0.001). Similarly, the
mMPTA angle increased from 83.95 +3.32 10 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; mechani-
cal alignment
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