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Application of orientation to the mechanical alignment of lower limbs in operation of high tibial osteotomy HU Yue-
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ABSTRACT Objective:To evaluate the effects of orientation to the mechanical alignment of lower limbs in high tibial os-
teotomy (HTO). Methods: From March 2005 to July 2010, the data of 57 patients (63 knees) with medial compartment os-
teoarthritis were retrospectively analyzed. There were 24 males and 33 females with an average age of 52 years (ranged,34 to
68). HTO was used in all the patients,and with wire the exact orientation to the mechanical alignment of lower limbs was per-
formed in order to obtain good angle of intercepted bone. X-rays of full-length lower limbs were done at the 3rd month after op-
eration and final follow-up ,in which femorotibial angle would be observed. Clinical results were evaluated according to Hospi-
tal for Special Surgery knee scores (HSS) including pain, function, activities , myodynamia , deformity and instability. Results:
All patients were followed up from 24 to 60 months with an average of 36.7 months. All osteotomy site achieved radiographic
healing.The femorotibial angle was corrected from preoperative (182.8+2.9)° to postoperative (167.6+2.5)° and (168.1+2.5)°
at final follow-up (compared with preoperative data,P<0.01). Pain relieved and genu valgum recovered. HSS score improved
from preoperative 69.5+7.1 to postoperative 91.1+4.9 and 92.2+5.6 at final follow-up. According to HSS standard ,43 knees got
excellent results, 18 good and 2 fair. Conclusion: The orientation to mechanical alignment of lower limbs using wire during op-
eration of HTO is a good method in correcting femorotibial angle and treating medial compartment osteoarthritis of the knee.
Moreover, the method is simple and precise for orthopedist.
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Fig.1 The X-ray films of orientation to the mechanical alignment of lower limbs in HTO 1a,1b,1c. Determined the mechanical alignment of lower
limbs during operation, the X-rays showed the mechanical alignment of the center of hip and ankle joint traversed the inner side of knee 1d,1e,1f. Dur-
ing operation of HTO, gradually everted distal tibial end ,and determined the mechanical alignment of lower limb. When the mechanical alignment of lower

limb passed the center of knee joint definite the angle of intercepted bone and fix the tibia
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Tab.3 The average HSS score of preoperative, postoperative and final follow-up in 57 cases(63 knees) (x+s,score)

it i) PR ke Bl Jef R W] AE % J5¥ix
Nl 15.946.1 17.842.9 16.1x1.4 7.4+1.6 9.4+0.9 8.0£1.6 -(5.0£24)  69.57.1
RIG 26.9+2.9 20.5+1.4 17.1£1.0 9.321.0 9.8+0.6 8.8+1.0 -(1.4£0.8)  91.1x4.9*
KRIRBE VTS 27.7+3.0 20.8+1.5 17.1£1.0 9.3+1.0 9.8+0.6 8.8+1.0 —(1.2+0.8) 92.2+5.6**

 HARRT AL, *1=23.065, P=0.000; * *1=24.375 , P=0.000
Note ; Compared with preoperative data, *t=23.065, P=0.000; **t=24.375 , P=0.000
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Fig.2 A 53-year-old female patient, repeated both knees pain for 5 years,who was diagnosed with
medial compartment osteoarthritis of both knees according to the history and X-rays 2a. X-ray
showed gonyectyposis before HTO  2b. The recovery of FTA and mechanical alignment after HTO

2¢. X-ray showed the circumstance of FTA and mechanical alignment at the 3rd year after HTO

FFAERR ANAT HTO BRI T 24N
FIWLAS, N AN EAE S B ARG
PIGLRIFAN S | FF AT AR AL
WAHIE], T Flamme 250057 245
UL B A7 HE N E AR UE Y 60~
70 % B EFEWATLIAT HTO TR,

36.7 ™ H . HSS P ARHTHY 69.5+7.1 #Em 2 AR5
[ 91.1+4.9 KRR FfTTET Y 92.2+5.6, S5AKRHT L
ERHEGHHE X (P<0.01, W3 1) ;4 HSS ¥4
FRUE, RIS IR 43 B 18 1, b 2 . R
Jaulisr A X et i 43RS R A4 RE A R OE
FTA FHARHT(182.8+2.9) M AL FIA 5 1Y (167.6+2.5)°
Fe R IR BEVTIN 9 (168.1£2.5)°, Hitt 28 BAT Bi i i
SCCFARTTG H# .1=36.778,, P=0.000 ; A Rij F1 A Kk Fifi
i} HeAR 11=35.873, P=0.000) , ‘B A 8B iR AT &
2 45 MESARZIG 1B, ARG ARG IR AT L)
RE HBEDIREMK R , JC A I A i S e i1 5B 3T
A, A B e 4~6 JREPRER 1T 1~2 BT
Bk, 1 S PV EARRIKE , o= sl air
PIFAFAER . AL DL 2,
3 it

AESR, BRE i NS A AT
JAE ST PO 2 B 71T 2 ST ML 26 57 8 1997
B ROk M AN K I G &, M TR
LM A E , Z AR BB R, EE, R
FEAERE AR A A A A G EEMEMN
[ 7 SR MBS I o ANBREAR A | P [ A A R s
A A} ) 35 48 45 R R RN 52 i R 1 o 5
o — WA, hHAEN (<S5 %) AU Z )

B IR A WA IR R e
HHEAT HTO FAR BIARE , (FIRAERR AN Z sl i R
A i Hoaz s R, IR GE BE A3 , #1547 HTO F
AR IRIE A ISR, FEARLLIG R 1] - A A
KT 65 DI, HXtS5ahfzshifERkig e, It
XA B AT BRI, HEMEETT RFEEE N
ST M), Rt T HTO FAR
U 722 B Sk RO 2 T L BB
KATHO AL IEF B LU T A 1800, v 43 A ki
MU ZE AR B ARG ZE | B T L & 7%
T T NAMIUN B %32 IR, 55 Rl Jeih T
—M(NESL) o T RS IE # T, 60%~75%
PR 7T 28 3 T S5 PN | 25% ~40% 1) 17 1] 28 30l 06
M ST AT o I — 1R AME S N
WS R ST PRI 43 B for B R 34, SRR T R
ZARTF IO, 5 R R P BRI 5 11 JR PN T T s G
T ZAE , J18 BT RO I RS A, AR
i s — 2 AE RS B = RBUR . KI5
far , AL PG B B R, P B R B
JER, SRR HE— SN, R B T
Wyl i B A I R L B OGS R T
PEINEE W R B IR T O 2R, bR
R R I R R S Ak B B fer, DAGE B A



+ 754 - FEEA 2012 4 9 A5 25 5459 # China J Orthop Trauma, Sep.2012, Vol.25,No.9

FEE AT IEH A AMIM RS ST, (s AN OG5 4 E &
SRR, T BRSO S INARE . FTA 248
JRe B i S R i A B AR S A M e f . FR
TRBRME T SPUMML E S, ATk
B AL TANEIOL  OEH BN T, FTA 2/ F
180° , Hi &M HH £ i 27 (180°=FTA ) ; FTA & Bt HTO
FARIRE FTROEHEHI AL, By hm = a
KT RAER ) EEAER

BRI FTA 2 1E B 4B BE AR AT K4 B 50R:
FRRIRZHE NI ZIINE, HEINE 2
JEAGTE, FIAMMNIS ARSI Ml E = R 15
ARATSRAETHEEPUE . Coventry 25 7HA A FTA 55 1F
FNHNE A =80 HTO HA RIFA R (54N
90%,10 4E K 65%) , (B 57 IE fl B <8° , A RLR A K
W FAARE (5 4F M 38%,10 4F1 19%) , T IR fe AR
J5 FTA fA % & 170°~167° ; Koshino %5 #128 K1
BEDT G R IR, ARG B4 AN A B b A
10° ; Majima 25 PWF 58I i AR J5 5 A3 A B0 0 42 ) 78
12°~16°( Bl FTA #5I7F 168°~164°) , 4R Rudan 21
AR N 6°~14°T] LAARAT BRAR B IG PRASCR ; 5355,
Hernigou 55" ARy 1o B 2 1E 28 A RIS, 23 I R G
HMINE] 2 BB AE . {H Majima 25 RIFSY 25 SR A 41
AR R ARG, TR DT PR ) AR A 3 | R G
AMIE) 2 1 RAE A AN 2 R s, ANBH AR R
NS AMUN B = IR AR TCMRER R, EH AN
HTO W45 5 N &2 IERR % UIAHE . HTO
ENDPEE R Raiil S RN WA ES S S0 O SaE]
P[] 25 B8 22 AR I B AMINTE] 2, g SE IR B 19 B
BT RAE I ) = 1 1 — 25 SR g 83 R A ] ==
AR E ST JRATER 5 DRI, %o AR 2H 3 451) 15 SR FH AR v B 1)
KoL T IS 12k, #1526 f g
A1) 25 88 2 JRR O v B2 i M 8] 25 1) 5 1
R NN B TF AR B, AN AR 2 H AR 1
WA, AR R S A A
FAEEDD AR BRI FTA /¥ 4 (167.622.5)°, T
ARG A G2 B L (P<0.01), H A FEEEARRF
BENINEE TR GHETER, BARBA KB
gL AP IROR R, A, 1 R AN
FHARPRZIHE A, T2 RE RS RNES
Oy EYEg E = g N} ATIES EoI I NS A S R LN e 7
L, RIS R FTA MANEIA R

ST Z, AR 4 2 B2 5 AL IBL
TIEARAG P e LA AR P T RS HEAT 2K
54T, & HTO FARAG RAF FTA A RIA L
Tk (AT R4

B3 3k

[1] Tang WM,Zhu YH, Chiu KY. Axial alignment of the lower extremity
in Chinese adults[J ]. J Bone Joint Surg Am,2000, 82 : 1603-1608.

[2] Brinker MR, Lund PJ,Barrack RL. Demographic biases of scoring
instruments for the result of total knee arthroplasty[J]. ] Bone Joint
Surg Am,1997,79(6) : 858-865.

[3] Berman AT,Bosacco SJ, Kirshner S, et al. Factors influencing long-
term results in high tibial osteotomy[J]. Clin Orthop, 1991, (272) .
192-198.

[4] Trieb K, Grohs J, Hanslik-Schnabel B, et al. Age predicts outcome of
high-tibial osteotomy[ J |. Knee Surg Sports, 2006, 14(2) ; 149-152.

[5] Billings A,Scott DF,Camargo MP, et al. High tibial osteotomy with
a calibrated osteotomy guide,rigid internal fixation,and early mo-
tion. Long-term follow-up[J]. J Bone Joint Surg Am,2000,82(1):
70-79.

[6] Flamme CH,Rithmann O,Schmolke S, et al. Long-term outcome fol-
lowing high tibial osteotomy with tension bend principle[J]. Arch
Orthop Trauma Surg, 2003, 123(1) ; 12-16.

[7] Coventry MB, Ilstrup DM, Wallrichs SL. Proximal tibial osteotomy. A
critical long-term study of eighty-seven cases[J].J Bone Joint Surg
Am,1993,75(2):196-201.

[8] Koshino T,Yoshida T,Ara Y,et al. Fifteen to twenty-eight years”
follow-up results of high tibial valgus osteotomy for osteoarthritic
knee[]J]. Knee,2004,11(6) :439-444.

[9] MajimaT,Yasuda K, Katsuragi R, et al. Progression of joint arthrosis
10 to 15 years after high tibial osteotomy[J ]. Clin Orthop Relat Res,
2000,381:177-184.

[10] Rudan JF,Simurda MA. High tibial osteotomy. A prospective clini-
cal and roentgenographic review[J ]. Clin Orthop Relat Res, 1990,
255:251-256.

[11] Hernigou P,Medevielle D,Debeyre J,et al. Proximal tibial os-
teotomy for osteoarthritis with varus deformity. A ten to thirteen-
year follow-up study[J]. J] Bone Joint Surg Am,1987,69(3):332-
354.

[12] #HIVE, L6 INER, 5. BB Ol il s S5 s s
TRYT T I R TR P 0 PR B S RS LIRS [0 ], P
13,2010,23(2) : 107-110.

Han MT,Wang F,Sun JK,et al. Comparative study on impacted

high tibial osteotomy and conventional high tibial osteotomy for the

treatment of flexional medial knee osteoarthritis in aged patients

[J]. Zhongguo Gu Shang/China J Orthop Trauma,2010,23(2).

107-110. Chinese with abstract in English.

(HeH B - 2012-01-18  ASCHwdE . T9¢)





