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Abstract

Objective: A controlled study was conducted to investigate the effect of medial open high tibial os-
teotomy and lateral closed high tibial osteotomy on leg length disparity (LLD). Methods: A total of
60 patients with medial compartment osteoarthritis of the knee who underwent HTO surgery in
our hospital from September 2019 to September 2020 were included in the retrospective analysis.
Sixty knees were divided into the OWHTO group and the CWHTO group according to the surgical
method of the patients. The differences in leg length, clinical efficacy, knee joint function and re-
lated complications of the two groups were observed. Results: There were no significant differ-
ences in baseline data, lower extremity force lines, knee joint function, or pain scores before and
18 months after surgery between the OWHTO and CWHTO groups. The limb lengths of the LLD,
OWHTO and CWHTO patients after surgery were (6.1 + 1.5) mm and (1.2 + 1.3) mm, respectively.
The differences between the two groups were statistically significant. The patients with the largest
LLD had higher probability of contralateral knee joint pain and lower back pain. Conclusion: Both
OWHTO and CWHTO can effectively correct the lower limb tension line, relieve knee joint pain and
improve knee joint function. The LLD after OWHTO surgery is significantly increased, and the
probability of contralateral knee joint pain and low back pain in patients with large LLD is in-
creased. The LLD should be fully considered by the operator when performing HTO, and detailed
osteotomy planning should be performed preoperatively to avoid excessive LLD.
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1. 518

IR B K715 28 (Knee osteoarthritis, KOA) & LASCTTHCHI1BAE, IEE B B NRHMERI 0, 2IRAH
2.5 (LN ZBIRRATE RATRMIFEM[L] [2] [3] [4] [5]- KOA X 45 N A it B ) fE i E EER ILAE
RGP G ) 2 IR 7 THI[6] . F& B mifi i A (high tibial osteotomy, HTO)RT BAZH 1F I 5615 B
T\ RFRFIRAIER MG TR, HTO YA Y7 PR % 5515 % (osteoarthritis, OA) ) 10~14 -4 47 ] 5
[7]1[8], HTO FZHR|HAEBANG T I Sy i O AN, T Dk P9 ) 7] = K 7 X %9/ [9] -

HTO Ry 32 7 s, W E m A EE A SMUA G IR & = A s AR S BRI [10]
[11] [12], OWHTO F-AREAEAX T8, AIXS R IR ATRE AR, 22 >) i 2R HE[13]; CWHTO X
KW B @A B R[14], K OWHTO Al CWHTO 7E IR _F N %% . Bk OWHTO Al CWHTO
PR AR AR & B L3 BAE IR A I T 2 5 A KR, H 3R % R (leg length discrepancy,
LLD) B . BRI LLD 2 SR A . AR 40408 LA BE OA 2 [15].

HHATX HTO ARJ5 LLD (R 7t 3= A AE B AR Y [15], Il AR HEBIF 78 45 b . ASHIE Fesdiaed [l e 73 By
FERBE AT HTO AJ5 18 AN H B &S LLD 4044 LLD B /1501, 43t OWHTO #1 CWHTO /=4
LLD BN AT SEMI 4518 DL b i 23 B Ak P2 AL i, T 2R R IERLFEAS ) (1) B 7 AN B R 7
E 1598/ LLD.
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2. MREFE
2.1 AT

2.1.1. FRHGIIAN R HEBR R

IINFRAE: © BT AN OA, @ WHIEE. MPTA <85°. JR i <10°, @ A& I,
@ FRE <65 %, fErbniE: O BRI REE, @ MEEIEMEXRTTR . BRI, @ BT
AMECAE R . BRI FAR B CEARIE. BESRBEEEIARG), @ XTHNAE KRS,
® BXRTEEERE <1000, ® KIS,

2.1.2. —fR#EN
H 2019 £ 9 H £ 2020 4 9 H THbitT HTO FARIGST IR AN IR] 255 55715 % (8, HEghN 60
i, 60 MR(51E 27 1, 27 &, ZfE 33, 33 &), M OWHTO M55 14 &, L&tk 16 &, ~FIuFRe
59.9 + 3.9 % (Vi 43~65 %), CWHTO 4134 13 i, &k 17 &, “FHI4FE#S 60.3 £ 4.3 % (JL [ 49~65 %),
B NI B S R R S5 e AR S 0 N 75 0 HAS B R R 15, ARFIE O 5 5 K28 B Bi i
HIF R AH AL S : QYFY WZLL 27021).

22. FRIEE

2.2.1. RETHR

RATHAEE F 4K X & H, MEmRE A (hip-knee-ankle angle, HKAA). [ i3 A I £ (The me-
dioproximal tibial angle, MPTA). <3527 % M (Joint line convergence angle, JLCA)ZE /1, MRHE Miniaci
[16)E T EAE IR T b 75 ZEHr IR A BE, 3R IR I B HERA T AE IR O TT AU BRIAPE s A A U el 375 1 22 %
TSR A

2.2.2. OWHTO FRAR

H IR S5 A0 3 om AEAT DI I, FAMARER 4 R WU B P &304« B RCTAT 58 B S /K Pk
BT, HEATXCPHEE [17]. 4IABIARFT R N A A 260, (8 P SR n e [ s i3 7 . it A8
A R SRS AR AT AT 3R 7

2.2.3. CWHTO FERAR

H R AMUIE 5 3~5 om Abfie S TEUI 0, B IRHEE H AT HES 8 . PIMCEAT S IRER B AL, BN
o AT TR P IHICE (18], RAEAR TR AP AT RS . AIE N LE X L@ Pl
LRAN IR, 8 P AR I s [ A A

224 RIFFRE
P2 AN S5 8 e Prsde, HoRAMIF I REE 7 T UIZk[19], RJ5 1d Sl Sz sty
BEEER, AR E, R 4 HRFEERE,

2.3. MESTFE

2.3.1. ®RFITE

TS M SRR . HKAA. MPT. LLD. HKAA ZRCE VLGS R B WU e f, i
LB FE G O SRS O IR, R ML A 2 FE RO O S RO O 1 2R . MPTA
SR T G V)2 5 R R ) P S £
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23.2. BKNESE

BRI B . ARSI RV E A RO vk . G2, B 4 A I 8 1 RS A7
PHEAE R Goxt BT R HEAT I B R S 3R M E Wi 5 ICC (A (ICC = 0.7), FT A B ¥ faa A
e SRR IEXT, HERE SHcE S T AK X &R, BEKEE T X LA hiEk+
O B B S0 ity 5 T (1 o v PRI PE S o B RO VR R R AT R AP BRI BE B o LLD AR R R B ok 2
X PR PR A 6

2.3.3. IEKRINEEIEGE

S AERFIAIAJG 18 AN H KA HSS BT IhAe R« XTI N E . & 75 H BUE TS 52
PEAL GRS 2. HSS R4y, i H AFEAR . ThAt. TEEhESE, K2y 100 7y, MBS Roir. 2o
P P AL BRI (VAS PR BEAT Vs, PR TEE 1 29~10 4, ME/NE W Rmies . 1B
I T B e P B R FH 2 75 O iRV
2.4. Gt ESHT

KH SPSS 26.0 it #44(SPSS, £ E)#A T 4. THETRLISE + FrfEERR(X+s), T
2K R F Pearson 7 K 56 2HL1R) Eb s R FH R ZH BEit B k) t 4856 o R 36 K v o (B B 0.05, P < 0.05,

3. R
3.1 BEN—REN

[l B 2 A 2019 4 9 H £ 2020 4F 9 A T3 BidT HTO FARKIE 60 4], 60 i, (B4 27 1, ik
33 ). PHLHLEE MRS, TR, 5, BMI, K-L 2Z%HZERB LS T#E (P >0.05, % 1).

Table 1. Comparison of baseline data between OWHTO group and CWHTO group
5 1. OWHTO A5 CWHTO 48 & H 4 BRI EL IR

S Eﬁ; ( i I o S L e S
OWHTO 30 59.9+3.9 14/16 12/18  161.6+48 73772 28224 25%05
CWHTO 30 60.3+4.3 13/17 14/16  161.8+4.6 73162 27.9+19 26+04

t18 - 0.437 0.067" 0.271" 0.110 0.345 0.515 1.672

P1A - 0.664 0.795 0.602 0.913 0.732 0.609 0.101

FE: TR XPH.

3.2. EFITHER

X 2 ) e ST 2 N B Bk BN TR0 BRECRVEAN I AT 3. ARRT RJ5 18 A~ AW
HKA. MPTA. JLCA Jll &%= F BTG 1124 X, LLD, OWHTO 41 }(6.1 + 1.5) mm, CWHTO 4 4(1.2
+1.3) mm, CWHTO /T OWHTO A Sit % X (t = 13.606, P < 0.001). PALEFH N /1235438 1
IREFIAMIE, HARZ RIS 25 (G 2).

3.3. IEARTTEOEN

W EH B E R ET HSS 1748 VAS W0 ZE R L4254 = L, AJa HSS WRETE4r I VAS 1441 8] 2 5T
Gt R S, SRS RN E OWHTO 41 14 1. CWHTO 41 3 1%, AR EREA G im0, Wl

DOI: 10.12677/acm.2023.132316 2263 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.132316

JEETS B9 OWHTO 4H 17 5. CWHTO 4H 4 5, 4H 1A% 7oA giit 3 L (# 3).

Table 2. Preoperative and postoperative imaging data of 60 patients with KOA undergoing O/CWHTO
3 2. 60 fjl KOA B&1T O/CWHTO RETAREFIGFER

HKAA () MPTA () JLCA () iR 22
AHT VNE ENif] VNG ARHG AR mm
OWHTO 4 1705+21  1793+06  825+15 915+07 4910 2406 6.1%15
CWHTO 4 1704+22  1792+07 83.0+18 916+06 41x11 2205 12+13
ti 0.269 0.381 1.090 0.377 0.201 1.077 13.606
pE 0.789 0.705 0.280 0.708 0.842 0.286 0.000™

TR, ERAFGIFERE G R HTO RAT 2-3 K: RJF: HTORJEH 18 A BRKZER: A2 &0
WA

!

Table 3. Clinical evaluation of 60 KOA patients 18 months after HTO surgery
% 3.60 il KOA BE1T HTO R/ 18 MAIGKITHIEMN

o HSS ThREVE4 (47) VAS ¥5r(47) PRI INE IS &
ARA RJF 18 A ARE R 18 A I IS
OWHTO  523+14 81.6+3.0 7.6+0.5 1.8+03 14/16 17/13
CWHTO  523+13 81.7+29 75+07 1.8+0.2 3127 4126
t1H 0.000 0.846 0.000 0.440 9.932" 12.381"
PA 1.000 0.895 1.000 0.662 0.002" 0.000™
T TR, XK. TFOR, ZEREASHEE L
4. +ig

AT TR I OWHTO Fl CWHTO ¥JREA R IE T I 046 $ R o1 D e A e o< 1T s, I i
(Rt U B 2 A 45 BB B R B 15 8 T RIFIIAIE, TS ThRE RN & AR Il i . OWHTO RJ5 &
JHAEK: (6.1 + 1.5) mm, CWHTO HKEK (1.2 + 1.3) mm, BEAT HTO A J5 BI85 e B0 T H s 5515 7%
JEINEE, LLD FKATAE RN MRS 2O N E A . OWHTO A6 4 B HBL 7 I 5408, LLD
WAREEETRIERNEZ .

AW TR CWHTO B KA AR, OWHTO FIRRK B R 38 0. B58 CWHTO 7EfEH 3T T #k
HR T EE. BREKEA D, (HFZ P BT 1L 242 MR B TR . MR
JBE R LA R S5 I R LRI R R AT, NI AR B IE 2 5 B e A /Mg EE e K, 1 CWHTO
R G R4E R W 5 2 K . OWHTO RSN T IR VI K E, T REHIEZ EH
SA/NEEEIER:, Rt OWHTO A JF 8K 4 1 S (i 14

AHF TR I LLD 22 5 B 2 1 28 2 2 HE BRI R DG 1 P R B 5 o H IR S 1 PR I vl e s R O
XA PG A R Ko 2 04 T 7 B 20 M 3 K 5 b TR e o 7728 SR T S BBOG T s IR /038 K [19], @ BRI K1)
— AN E AL 3 R O it e SIS Jh S5 IR H IR, R S SSORT 0 03 R S A 114 47 £ 284 o AT
INE OGP, RO OA BERRII AR, G A JGEXHIM AT AR AT, DA - JE P 20 i A=
TSCAE 2 JUL PRI R i I ) A 5 AT 5 S5 HE B R VA I O ) A S L AT 8

AWFRIE S LLD B R A B 2 IS RIS, &M S LLD A EZARENLSIE

DOI: 10.12677/acm.2023.132316 2264 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.132316

i

Ko FA— A EZALMUHL B ZBTR[20], B MRS DhREEE FEIN R Z R R IR, AR A4
o B S F PR K 22 R A I 51 k2 [21] [22] [28]6 3 — > EACEE L 3G I < 5 B a0 T o
BRI B SE SN s 1 AR DAy B A ) 7 2 A T 7 A RS IR 57 S

LLD KA BT 2o A AL ROBE R LE LLD /NIRR 2, LLD s 5 T 00 S o MR %
TR AN [24] [25]0 BREBRATAEAHTRERIECE LN R 280 B 58 LLD, T/ B A MR IE
1 £ Mg SR ) OWHTO B (B FESEAC I 22 BT i A1 e 3 BRI R 5 4 P S A 5%
MIIFARIE . AT N AR IERF OWHTO (18555 H LLD 7E 10 mm LA R E, 0 RO AT (i e B fet
FLIRE G A (B 5 37 & AL 4 v 3 250/ LLD,  AATITIR/ZD B R« XA 557 OA i J& A5 A R I
i

AHT TR SR RYE : AHIE T ORI, BE TN 8, Bt H B O mtge, JHE Nk Ui A .
WA TN B 7 BT, 0 BRAC I R BEAE 4 R B X Ze bt AT, #E— DRI FE R R T 2 AR
BT AT RIS . ABEFC R BEAT T NIk BRI, BERHTTIRRAEIT AL, #E— PRI SR I
AW 115 RO A 7 TS LR G A LLD X 84K AL O 52
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