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Recent advances in X-ray observation index of hallux valgus and their applications
Wangjing Hospital of China A cademy of Chinese Medical Sciences ,Beijing 100102, China
ABSTRACT X-ray measurement is one of the most important methods for diagnosing hallux valgus. To choose the right pho-

GONG Hao ,and SANG Zhi-cheng.

tographed way and the proper X-ray observation index has important significance on accurate diagnosis and correct treatment.
As the in-depth research on the pathogenesis and pathological changes of hallux valgus ,more new X-ray measuring methods
and index have appeared. X-ray in the weight-bearing and non-weight-bearing position, dorsoplantar radiograph, lateral radio-
graph , oblique radiograph and sesamoid radiograph can be taken. Many observation index can be chosen,including angles,
distances, the position of sesamoid et al,can be used to evaluate deformity degree before surgery and curative effect after

surgery. The following is a summary of the international and domestic recent researches about X-ray observation index of hallux

valgus and their applications.

KEYWORDS Hallux valgus; Tomography scanners, X-ray computed; Review literature
Zhongguo Gu Shang/China J Orthop Trauma,2013,26(2):171-174 www.zggszz.com

37N BH (hallux valgus, HV) Hf Carl Heuter T 1871 £E 75K
P TR HRERE ) AMBTR S 1 B e PN A AR B e A A
99, T PERFRE R RIS 1 BBk AR o BB X RS B 3
R IR, X LR R 2 RS e bRkl 4
2 X TCREL IR RS AR 1Y S BRI A >R TR IR R T 4
AR IRIR S5 , 2 RS M RIS 2 B YR A | SRS
BHE X 8 ik O AR A S MEBLZA R AN T
1 ERBRAE

RIEH R I RN ESE, v hEs SIEnREN
PR, 2808 F W HEIERTE R 7EM E 5 A BRI R,
AWFSER R A EE AR MR 5 1-2 B Ry (] 1S AR i ]
B KT IEH A Chhaya S\ Sy, Bl F 67 F A sl E 5 8 07
TR BRI PAG AR AE , ARSI OL N
B EEE iR DA IR | K DA WS R e Y SO N A
L1 dEfERE ORAETEAGEN) F5, ATk BE
fVRMERE B R BT X i b, BB & X LB EN
SRR IEESN 1 m, JFLL 1SR B T4 3 BB A%, %
FA SR b ATV RS A A Bl ] BRARAR I v
AT EE A, IR IR S 1P A RO BB RC R
QEEMINEF, BFARNIFE I, X 2o i S 53 B2 1006

WIRVEE . FEM  E-mail ; sangzhch@126.com

RAETH 3 Mg 3SR R, L3 E T 0T B W A
B e TR, IFRTINE MO RSS2 S AN S T
S FRAIW I SR8, @RBMLAT, 4% ERAHL M
{7, RN . BEMENTIER & | B SRR 4, RS0 0,
W5, SR A, A O AESS 3 IR, R T LR
FA G NS TN BMAR . ANEMYE B AR IR I SRk
AT BAMI, {8 R K5 B 30°0~45°  #e S L AESS 2 BR
RS AP R (555 1 FIE 2 B oG [a] Bt B 5% 0 R T
E T AR AR B AR BEVRAMUA B b R B A
FKHIARE

1.2 fiEkEs OREMF, BEELT XLR& L, B
75 ARG AL 15 BRE IR & 1 m, 3 550 50 kV
6 mAs, QB R FF R I H LS IR T R AMIR 5 iR 4
RO E R HE T A B 2 BB AR AR AT AR AR SR
T BhE R AR, T IR T RENS R b 1 FRAS T R H
R S5 TiE EHER s . @RI R, DL X 4 [ e e
ff F & BT, B E L, /NER S I TR L, R R O T
R B R & 1 m, SH AR TR B2, B A&
14 55 kV 9.5 mAs 7, Sl SR A R A B R, T
HEPEM 0 E RS RS ARSI B R B B R T
X R &b X ZRTRm e 15°/, T8 S AEss 3 a3k
S, R HTWEAE RSN RS L BRSO B gi ¢



<172 - HE A 2013 4F 2 A5 26 545 2 ] China J Orthop Trauma, Feb.2013,Vol.26,No.2

., @F-ENLR  EAE R EE L AR 45900 1F
O FAHE, X 2R b K S AT 7 4 BRI TR R
RO AR ST IR AT AR D A AR R AR, T ELSE S e A
TR 2 A5 0 ke A 1R A R R O e e M1 B i ) 2 T
BB 3 R TAS iR BE S A9 1E L
2 MMIEHR

FENEN R BEAE B 2 24, WA et X 42 0 ot L e
TEARBCHEATHER FIWT , MBI B FAR TR, IR, I
PRE FAR X G s brIaghan e,
2.1 R
2.1.1 AMERA (EN R OFAMERA (hallux valgus angle,
HVA), & HFISNSE o BB TS 7l . 4855 1 B
HHRIZ S 1 TS R R e, IEH <150 (HiF L2
BTN NEIETE T AR L, R
HVA>15°, gk B8 (8] 1 >8° it T2 W AN 80, IFaf E LA T
3B CHVA<25° R A2 B 25° <HVA<35° R B HVA =35°K
WA, AR, BB S0 X5 1 RS RIS IR nl
HVA FHAL A B — A A BRI TE 2 ) S LR WS AR
FHRH LU 3 A BOR PN A0, T RS, DLBER] f 38k &
(=220); A, Baal HVA B (=200); T8 DL o 5635 1
[ MR F2 (= 11°), MR E M < 15°; VR, LI a] £ 38
KlE,H5R 2 AW A IVa BRI M 100~15°,
Vb USR] >15°, T UE I e 5 T [ A FE IR R BB V
AIRAR, BRIEfA>15°, I oh e 1 [ 2 M = 110 VIZ, Bt
BT R AN, SCERIRIE NI ANEE 1.2 iR R
AHMNTF ST R0 RATHEAR o 27 Lk, BARLL HVA X8
ANBHIEAT 43 BE S RN A —Fh R S A R 24, (HBE
EXHBAMNIBFSS IR, K EILEAE i HVA S84 2 LI
RS EHA T T RR I | T 45 A LA 1y VAL R, A R 4T
HEF AT LR 5 0P 56 2 BEANEI AR % TSN T 5
2 BEANE L FEEE 2 BT HEE S5 2 BE R A e
RSO R BN E B I RS 2 MY, B T
51 BH A A A T AR I R I AR B IR RS 2 Bk
SMNBITIE . 5 5 B ANEIAR . TSN G IR/ NI 4%
A, AT REAFAESS S B ANEN, TRl R e B, RS 5 Bk
FERMINLL 5 B AREE 5 Bh B PN B R R AT A S AT R A e
1, ZERRESHGETRTT/NIERE A TR0 AR AT YT RL

FIHN A BT S 1 A AR R R B a5 e
OF 1 B - H\ 5 h ; QR ES o a1 R 5 E
W IR TR AR EARARREE 1 B, % 1 Bk
ST B AN ER 1 B S G I A s i AR
1 B @ 1B Sk SRS | B LR Pt
HELARES | B, OF 1 MrE-kis0 S 1
S v A U LR AR 1 M B, Schneider 227X L) |
5 FORE AT I 2 BUREE 1 Bk i 0 S AR 1
BAEFLR B 0 SR SOREREE 1 B E oS EARS
IR, Sk rh S ERIE F BT G v S Ltk
BRABE- T YNZR T LA 2RI PRS2 B Y vh 75 (RAE 2 5 5
SRR A B D 22 A8 FA 5 0 T S — e vt A R ek
2.1.2 BANWCA (IEGZR)  RAMNEHEE YIRS 2 B
BB, B R T R B T BT R , IEH AN <
15°, 5% 3y 16°~19°, HEE Sl 20°~25° T Ji Jy =250, Y420 E4)

AR, L[] H 2 R I LAY IE | Ferrari S51S 738 B A
WA R EE 2 B RS R T T R f IR H B 5o~
17°, KT 20°0 J i 25, FEWFIT 4 B 55% 11 BB P WAL A6 &
B ISNIRIE | B0 N 24038 S5 PR S 4 SN EI A (>159)
X5 Coughlin S SAS A, Aok Ay B A R4 4n R 5
oM . FRERBY AB, A SUNEE 1 BRMESEAT fe NN 5 FE ROy
T NAELR A A5 B ARES 5 BRI S SN AN R oG
I AMUTELE Y S FRESMUALE YA 4028, 2 5 AB 28
FC 5, C RSS2 B LR, I 2R 2R 7E C A5
Ak ) e F BV BRPIUSCA

2.1.3 SR A GEM ) O E M, 5
551 B AN St T T IEER B A JE R, VTTEAG SR 1 BR
BRI MR A AR, IE B BT <10°#  Sammarco ZF2HA
HZ A AR R RSN BT 0 R RN, R
WEZ A B NSNS BE T2 0B 1E . 1% AR B SR e KT e AR 22
B e o AR AR SR 2 I ()dzi v ST T [ 22 £ A 1 UL
B L v O TR LR R T2 £, 1B A —M<7.5°, Ik
FA ISR T RE TR ZE A0 B A R L A AR RIS Z A B
AJG ARATEN A IE W S5 RSN S B TR B LA, 5%
HARN B,

2.1.4 BR/BERIARQEN R)  ORARIF . ARYE STk HGE B0
) ff (JEEEE 1-2,1-5 SEBATA) A ) AN B 42 S e 1 i &8 i i)
FY5e 2R, T L 7 B SR 6 RS T X EL (A1 s i T
SEEBAGE TR, R ION RS BRI
SR PR AR SR A N5 1-2 BRI /N 120,25 B B
I B Sk N B B SRR, R AR 1 B
B PN ST g 3 J7e v B B OGS T (R AMIAS 7, Bl rp SR B
T T AR 1-2 B A]E A0 /N R T 48 51 Bl IR T2 (1) ™ 2
I EBUE N AREHE R F AR B R iz —, 26 1-
5 BRTA] AR SR G RORT (R S s AR AR T, A S 3R, SRR
LER\ MR AR B RYES 1-5 BRIl AR IE R AR, O
ISR e D < K e N 20 e o v 2 g 9 e L BT 1
B BT 3 bk R e/, — <100, 2448
I A BERT , PEASHE NN I Y SN ER T LS PR A B P 8 BT
VATEST 1L B PRAR A BE I 25 | i A NR T AL 1,

2.1.5 HAbEEME QEM ) IS B 22 Rk S AR
ANEIE L RS R B, E 2 1E AR AR A A s A [ e
AIE O 1 BRSNS | ST 555 1 B Nk
BIJesfh, 55 1 B IREAR %, QFIKM. 55 1 BEgl
S HL ST I e, R SR 1 B BT TR gk
SCHAEMIA A ZEI AR AR SN I T RS 1 B N
55 1 MUETIE , QR . HHISRITM BT A 74,
THRHS 1 BB O\ 5 30T g O T 2 ) AR R BT ) e A IE
H6°~10°, @PIMBRBLSE T T AR . FEIE RIS P2t
LR 5Hmu LTI DLk B Je ff , IEH I 8°~10°, B 1 Bi5f
2 B (AL ) o 85 1 B 2 PR O\Gh -5 IR B 45 1 FER
B IR A ST i R AR I E T e A, IE R I PR AT ek
S ARZATT RIS 1 Bk s m s T UL, T LAEE
SRR S R I

2.2 HECENMH) O 1B PSS K sy i,
FIEMES 1 BRE TSR X ARSNGB N R 5
1 B B RS AR IR A B B N2 a1 56 1 BT



A 2013 4F 2 A 5526 545 2 ] China J Orthop Trauma, Feb.2013,Vol.26,No.2 <173 -

GBI TRLL A B AR N, Coughlin! HETER
BT HIES T AR E, FIEERE, @% 1.2
BfE R I B 22 W AVE AR ETIIAR 1.2 B KEESCR I
WFOUTES 2 B HA 1 B A RS 2 mm 5 1 B
235 | R HI A S BRI B R s, e F AR
AR T2 58 TR b DABE ARG 55 P i R ER R OG0 Se/has
LM S LR, LIS 2 BB L 5L S A S
Lo, 435 T BF 12 BB 3 i O T T o 276 v A (B IR ke, T IR
B2 RS 1-2 BB A o 4 i 228

2.3 FFEOLE QEMEATFERA)  AFEALE AERT DL
JEARUBE RO, o n] )4 S R 1 BhE G J] B AR ZH 41
HAPEEAE O TERFE AL BN 4 A R RN R AR X
2R R RIS T fE R IR b AP T AR AR T
FHXT 56 1 B T EOCR  FAT B E R T 9,
EH RFFEOLEARED 3 W, MAEFE X Z&h AW
T gt 320, CO P PR d5e 1A R 3 b e R 08 T
R IR LA e, ARTEIR AT B AR X TR B B o
KRR HFEADLE TR T 9 ORIERF B RUFF B I 10 5 OC R
Al ALB,C 3 9 AR EE b, RAEE IFFB O B IEH
ST IR O, TR S e Sk ARG 1 100, S MR
Ko 1 Kuwano 2508 ¥B e £ (sesamoid rotation angle ,
SRA)RE L R7KF L SR MEMAT B SR AR SUE L M e/, 200 =
BRI SRA S¥E ALY Jr AR DCHEAR &, °T FVE A AT
MIFERE, FERTEEG 7 R RIEA 4 B PES B E L
B o 4R AEAE SR TE B, FHEMIDRF BT AE R4 1 BB A2k
] SMUFS AL 250 BT LAAE PO IR TR B g 1 SR B RS A vl g, R
T e 3B A S AT B B IEAT B RS T |

2.4 CATEAE (GEMR)  MAMEE R4S 1| BT I
BLLE AL, F A B AR AT AL ST 1 G B O B AR B
ARFEFW AN EIEEME R, B EES | Bhey
BB E UGS T8 P SMI R 1) 2 2 R 31 T B A D TR A
MR IZELR , MR 2% 0G0 T LR AR X DG ZR AN &S
EEE, AT 400 3 FIOCR AT AL TAT, B W iE G5 4
AT T RATZHN BRI AE R s 5 A AT, TAE 8
BT RATZN AT WAL, Miller SFPOHRIEES 1 BRRLIC
LA B AR BV IR, AN A W TSk
DIV HIA YR Sk 1| A b TR

2.5 BY5 (WAR) RS 5HPIES FSMIE G
5 MRS RS BEE RS R N 3 BB
A AN RS R B M 2 B Ak, DS T
o BEA SRR AU SR 55 1 B S B R LR Y 5E
1, IEHAEN 113°~130°, Komeda 557 1 AEAR A1 B £ 35
TEAEA M B R BB UL, BN S B A8 E# AL, @
A=A, 51 Bl kIR o 556 1 BRBLOCTT iRl S IR
B AR AL BT BT AR T I RGNS B RIS QR
HAERT L PR SR B AR S 1 Bk
I P AR B B, BR LU A SR 8 B G B A 2l Al
NS TR BT M AT TR N = & IR
HAERRE TN RN S A —E RN, X 5AMEmIE
H—E WA, @IMIE 5 B RO A A LA
5555 Bl SR LR 2 A, P 1400, G RS IRE
ST RARS S 5 BB AR M LR 5 BRI SRR %

LRITIE LA I TP £ L 29 259,

2.6 JREES QERAAFERIAL)  RBES 5 DEE I 2 R

FFEFIRLE T, FRYHIBEHE  STAER XS B AW

O, B T4 1 E AN B R T RERT L A 3 5E

LR S BRI G A B SR RN, PR

Hij A B 7R EE LA im0, I P I B R R L D G A g B A

A2l BELL SRS R RE S (IT A, X T S ARSI R e B

JE R AR BT AR AF I BT E A Ok 3

EEAIEES , Suzuki SRR FEEST A ARER R U R

5 1l TR o 5k 1 — 2% ELZRAE Ry X A S 2 B Sk R

T BT XA Y il 006 2% A Sk R A R JHE e e

R 2 X AR R AR S PRI, AR B T

SIRBEER I L, Q5 1-5 BErEIEE S fEIERL R B FRER 1 BN

HRIE 5 Bl AR T A S WS s AT 5 5 A RO AT RE

3 INEERE

25 B AR I FE AR RS AN TR R S AR AR
MR AR BE AR, R FRe ™ AR AN R MR T U A 1 P4 i)
WA | AT SR B ) O 2 KB RS AL RIS, 2 5 BRI SS i i
B — BT T B P AR AR PN R RAR I AN, IR
Dy gt — L A IR SOE TS BRI RN AT 3%
TCEE 2T YT ROAE,

VTAER , B o 4o B 1 ) AL AN AR, X 4REoh
BTN S AUUR R T46 1 550 SEDC R, misgm 7 xt
FFEFE LI AR S S DU X [l 2l X 2Ry 75 7% )
T RFRBEZ th B 1 2228 B RN IRULS 25 , nAE e BT
ARy 12 b e REVRER b S e T Y LIRS O A RN
AR E R ALRENE S TP R U . WRE AR T ARIGY T
RSN A 250200 B B AR DI AR S, M AIE — B8
— I BTN ARUE , 3% 25 1 PR B2 AR (1 52 PRy FH SR 1 22 ANME
ARSI TR IR B W 5, BX T&4ebrae i
B SRS BN IE | - TR PR R A TE IR AUAH I C R 2R
AR T4 I [ S W JE2 i I8 I 48 5 AR Y 735 7 T 4 AA7E
W EEN], 5 E PR, U, ST F AR X S0 A
BRI e 2 AR TN TAE X & il Mol i, X T e o
INEEAE 2, Bt LANAZIS W] B[R] — > A 5 pL
PR3 BT AR A e Sk, LAY i 822 | AR S vif b by 4Rk o1
IR P A

Sk

[1] Kelikian H. Hallux valgus allied deformities of the forefoot and
metatarsalgia[ J ]. American Journal of the Medical Sciences, 1966,
251(1):116.

(2] BESEY, RER FNKME. MM G A S Ak AR AT
[1]. e ST HZeak. 2011,26(10) :897-898.

Dai HL, Wen JM, Sun TS. Radiographic analysis of hallux valgus on
wright-bearing and non wright-bearing[ J]. Zhongguo Gu Yu Guan

Jie Sun Shang Za Zhi,2011,26(10) :897-898. Chinese.

[3] TanakaY,Takakura Y,Sugimoto K, et al. Precise anatomic configu-
ration changes in the first ray of the hallux valgus foot[ J ]. Foot Ankle
Int,2000,21(8) :652-656.

[4] Chhaya SA,Brawner M,Hobbs P, et al. Understanding hallux val-
gus deformity ; what the surgeon wants to know from the convention-
al radiograph[ J ]. Curr Probl Diagn Radiol ,2008,37(3):127-137.

(5] skatrh #hil, 2R, SOMNBIE U AR A X A 43



<174+

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

HE A 2013 4F 2 A5 26 545 2 ] China J Orthop Trauma, Feb.2013,Vol.26,No.2

HrFoE[T]. s B, 2003,5(12) :47-48.
Zhang JZ,Sun C,Li HT. Radioraphic analysis of hallux valgus on
weightbeing and nonweightbearring[ J ]. Zhonghua Shi Yong Yi Xue,
2003,5(12) :47-48. Chinese.
TR, TP ESESMAIEARRT A M]. Jea ARTA:
HifAL,2010.85-141.
Wen JM. Minimally Invasive Surgery of Integrated Traditional Chi-
nese and Western Medicine Treatment of Hallux Valgus[ M ]. Bei-
jing: Pepole’s Medical Publicing House,2010:85-141. Chinese.
FSE, T R OE, S AR X 2 R E R [T,
IR B, 2006, 13(3) : 469-472.
Wang X,Ma X, Chen FY et al. Significance of measuration of hal-
lux valgus foot with radiograph[J]. Zhongguo Lin Chuang Yi Xue,
2006,13(3) :469-472. Chinese.
Coughlin MJ, Jones CP. Hallux valgus: demographics, etiology , and
radiographic assessment| J ]. Foot Ankle Int,2007,28(7):759-777.
Kadakia AR,Smerek JP,Myerson MS. Radiographic results after
percutaneous distal metatarsal osteotomy for correction of hallux
valgus deformity[J ]. Foot Ankle Int,2007,28(3):355-360.
Bryant A, Tinley P,Singer K. A comparison of radiographic mea-
surements in normal ,hallux valgus,and hallux limitus feet[J].
J Foot Ankle Surg,2000,39(1):39-43.
TR R, FE AR, 55 /NI) H TR T RS B I PR AT
Fe—Wt 535 Bl (986 J& ) WFFE 4R & [J]. o R AN BEIR A
2002,9(1):27-30.
Wen JM,Sang ZC, Lin XX, et al. Study of hallux valgus treated by
minimal incision and manipulations[J]. Zhongguo Jiao Xing Wai
Ke Za Zhi,2002,9(1) ;27-30. Chinese.
RS UM, Bk 4. TR 2 SN2 S — I F ng i
i MR [T ). s R, 2001, 21(3) : 137-140.
Gui JC,Gu XJ,Hou MF, et al. X-ray evaluation of the normal and
hallux vaglus feet and it’s clinical valus[J]. Zhonghua Gu Ke Za
Zhi,2001,21(3):137-140. Chinese.
Zhang FQ,Wang HJ,Zhang Q,et al. Hallux valgus deformity
treated with the extensor hallucis longus tendon transfer by dy-
namic correction[J]. Chin Med J (Engl),2010,123(21):3034-
3039.
TR, B, RAB T, S AN S O — B B G TR SR
[T]. NG PRFEE 2002, 6(14) :2056-2057.
Zhang WT ,Huang Y, Wu QP, et al. Anatomical changes of the first
tarsometatarsal joint in the hallux valgus feet-radiographic mea-
surement | J ]. Zhongguo Lin Chuang Kang Fu,2002,6(14):2056-
2057. Chinese.
A G e | A ROQERA T A B O/ Bk R
[J). P EEY7,2011,24(8) . 648-651.
LiJ,Xie M,Kan WS, et al. Clinical investigation of the minimal in-
vasive osteotomy for the treatment of hallux valgus combined with
tailor’s bunion[J]. Zhongguo Gu Shang/China J Orthop Trauma,
2011,24(8):648-651. Chinese.
Srivastava S,Chockalingam N,El Fakhri T. Radiographic mea-
surements of hallux angles:a review of current techniques[J]. Foot
(Edinb),2010,20(1):27-31.
Schneider W, Csepan R, Knahr K. Reproducibility of the radio-
graphic metatarsophalangeal angle in hallux valgus surgery[J]. J
Bone Joint Surg Am,2003,85:494-499.

Ferrari J,Malone-Lee J. A radiographic study of the relationship

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

between metatarsus adductus and hallux valgus[J]. J Foot Ankle
Surg,2003,42(1):9-14.
Coughlin MJ. Hallux valgus[J]. J Bone Joint Surg Am,1996,78
(6):932-966.
Sammarco V]. Surgical correction of moderate and severe hallux
valgus ; proximal metatarsal osteotomy with distal soft-tissue corre-
tion and arthrodesis of the metatarsophalangeal joint[J]. Instr
Course Lect,2008,57:415-428.
JATRE  RINEAK BRI, 45 RN ROE R L ER X 2R 43
Br[0]. BEERAAR 25,2003, 13(6) :407-409.
Zhou CT,Liu XL, Zhang GH, et al. Analysis of X-ray measurement
in hallux valgus and normal feet[J]. Yi Xue Ying Xiang Xue Za
Zhi,2003,13(6) :407-409. Chinese.
Thordarson DB, Krewer P. Medial eminence thickness with and
without hallux valgus[J]. Foot Ankle Int,2002,23(1) :48-50.
i, skt MBI LB A B S RO DI RE R R Y
AHSCHIFSELT ). h EETIESMEF S, 2008, 16(7) : 537-539.
Dong Y,Zhang JZ. Relation between sesamoid position of hallux
and the function of metatarsophalangeal joints[J]. Zhongguo Jiao
Xing Wai Ke Za Zhi,2008,16(7) :537-539. Chinese.
Kuwano T, Nagamine R,Sakaki K, et al. New radiographic analy-
sis of sesamoid rotation in hallux valgus: comparison with conven-
tional evaluation methods[J]. Foot Ankle Int,2002,23(9).811-
817.
Lipsman S, Frankel JP. Criteria for fibular sesamoidectomy in hal-
lux abducto valgus correction[ J ]. J Foot Surg, 1997,16(2) :43-48.
Miller JW. Distal first metatarsal displacement osteotomy: its place
in the schema of bunion surgery[ J |. ] Bone Joint Surg Am, 1974 ,56
(5):923-931.
Komeda T, Tanaka Y, Takakura Y, et al. Evaluation of the longitu-
dinal arch of the foot with hallux valgus using anewly developed
two-dimensional coordinate system[J]. J Orthop Sci,2001,6(2):
110-118.
Saltzman CL,Nawoczenski DA, Talbot KD. Measurement of the
medial longitudinal arch[J]. Arch Phys Med Rehabil,1995,76
(1):45-49.
BEGIEE UM, 0T, 45, EANEIE NN RN 5 W F 5T
(1], e R, 2004 ,24(1) ;32-35.
Xue JF,Gu XJ,Ma X, et al. Preliminary study on the medial longi-
tudinal arch in hallux valgus[J]. Zhonghua Gu Ke Za Zhi, 2004,
24(1):32-35. Chinese.
Schuberth J. The closing base wedge osteotomy for severe hallux
valgus[J]. Tech Foot Ankle Surg,2007,3.175-184.
TR R, S, BRI R, 45, TE 2 S BH I i 7K L A5
SR T HEIBEFE L], T EE4,2003,16(11) :641-643.
Wen JM,Sang ZC,Zhong HG,et al. The study of the changes of
bearing ratio and plantar pressure under forefoot of hallux valgus
foot[J]. Zhongguo Gu Shang/China J Orthop Trauma,2003,16
(11):641-643. Chinese.
Piqué - Vidal C,Solé MT,Antich J. Hallux valgus inheritance;
pedigree research in 350 patients with bunion deformity[J]. J Foot
Ankle Surg,2007,46(3) : 149-154.
Suzuki J, Tanaka Y, Takaoka T,et al. Axial radiographic evalua-
tion in hallux valgus:evaluation of the transverse arch in the fore-
foot[ J]. J Orthop Sci,2004,9(5) :446-451.

(Wsckis H481:2012-03-14 A SC44H

)





