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Study on the correlative factors of the pain under the second metatarsal in patients with hallux valgus ZUO Jian-
gang ,HU Hai-wei ,SANG Zhi-cheng ,WEN Jian-min ,SUN Wei-dong,SUN Yong-sheng,and CHENG Ting. W angjing Hospital ,
China Academy of Chinese Medical Sciences ,Beijing 100102, China
ABSTRACT Objective:To analyze the correlation between the hallux valgus angle and arch X-ray parameters change,
plantar pressure by measuring the X-ray indexes and foot-pressure indexes in patients with hallux valgus,as well as to study
the main cause factors for the pain under the second metatarsal head. Methods: A retrospective study of 254 patients (477 feet)
treated in Wangjing Hospital from January 2012 to June 2013 was performed. The pain under the second metatarsal head and
age distribution were recorded. All the patients were divided into two groups according to the second plantar bone pain:pain
group and no pain group. The following indexes were measured and compared : HAV A (hallux abductor valgus angle ) ,IMA1-2
(the inter-metatarsal angle between the first and second metatarsals) ,IMA1-5 (the inter-metatarsal angle between the first and
fifth metatarsals) , TAOTMLA (top angle of the medial longitudinal arch) ,AAOTMLA (anterior angle of the medial longitudi-
nal arch) ,SMRL (the second metatarsal relative length than the first) ,and the plantar pressure indicators including TPUM
(touch the ground time percentage under the second metatarsal head) ,PPUM (peak pressure under the second metatarsal
head),and IUM (impulse under the second metatarsal head). All the factors were evaluated by Logistic regression analysis.
Results : Spearman rank correlation test showed that there were statistical significance in correlation between HAVA and 1-
MA1-2,IMA1-5,TAOTMLA ,AAOTMLA ,TPUM (P<0.05,r=0.647,0.553,0.127,-0.165,0.158). Factors including the HA-
VA ,SMRL and the TPUM were the risks for the pain under the second metatarsal head in patients with hallux valgus (P<0.05,
OR;j=1.030,1.069,1.060). Conclusion: Increase of the hallux valgus angle causes the collapse of hallux valgus arch,extend-
ing the weight bearing time of the second metatarsal and increasing the possibility of the pain under the second metatarsal.
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Tab.1 Comparison of clinical data between two groups of
patients with hallux valgus

" i SN BREE L E0)
219 R Tl (xes, %)
B g iy
P 4L 182 46.59+ 11.51 50 74 58
Teo 4l 295 45.59+11.71 98 124 73
Lo BRI - 1=0.47 7=-1.779
Pd - 0.495 0.075
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Tab.2 Comparison of index measured by X-ray between two groups of patients with hallux valgus (x+s)
459 SR HAVA(®) IMA1-2(°) IMA1-5(°) WS T (°) i = A () 55 2 B AR BE (mm)
P4l 182 31.83+10.30 10.89+2.94 29.53+4.58 129.04+7.16 14.50+3.25 0.605+3.05
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Fig.2 Extremum figure of patients with hallux valgus between two groups
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Tab.3 Comparison of plantar pressure indicators between

two groups of patients with hallux valgus (rank )
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Tab.4 Spearman correlative analysis between HAVA and the other quantitative data of patients with hallux valgus

- . - MA2 ALs  pyog T BB B 2R 2k
M OMKIE KRR MMETAL
PR AL 182 HAVA 5%48F51Y rs (A 0.561 0.540 0.050 -0.117 -0.109 -0.125 0.156
P1g 0.000 0.000 0.507 0.115 0.143 0.092 0.018
Tod 4l 295 HAVA 54845109 rs 8 0.714 0.550 0.198 -0.199 -0.034 -0.32 0.161
P1A 0.000 0.001 0.001 0.001 0.561 0.586 0.006
A HANE S 477 HAVA 5384510 rs {6 0.647 0.553 0.127 -0.165 0.052 -0.053 0.158
PA{E 0.000 0.000 0.006 0.000 0.257 0.250 0.001

RS HWIINHRE 2HBLTABEEREE Logistic @357 4R

Tab.5 Single factor Logistic regression analysis of the pain under the second metatarsal of hallux valgus

Wi H mlH R 5B i Wald {f P{E LB L (OR) )
R (G 4R) 0.441 0.202 4.769 0.029 1.555
HAVA 0.033 0.011 9.577 0.002 1.033
IMA1-2 -0.019 0.032 0.366 0.545 0.981
IMA1-5 0.034 0.021 2.682 0.102 1.035
P TH £ -0.015 0.014 1.301 0.254 0.985
i 55 T AR 0.007 0.031 0.055 0.815 1.007
55 2 R DG 0.064 0.031 4.181 0.041 1.066
55 2 R Sk T U PR 5 0.003 0.007 0.254 0.614 1.003
552 M Sk R o 0.003 0.002 1.200 0.272 1.003
S 2 BB S fil i i 43 L 0.066 0.019 12.694 0.000 1.068

x6 BIINPRESE 2HELTEREEERE Logistic BAS 4R
Tab.6 Multiple factors Logistic regression analysis of the pain under the second metatarsal of hallux valgus

it H Ial 1 2 % (Bf) PRl Wald i Pl A LE (OR))
HAVA 0.029 0.011 7415 0.006 1.030
55 2 HiE A 0.067 0.032 4.309 0.038 1.069
55 2 Bh RSk fil B ) E G LG 0.058 0.019 9.855 0.002 1.060
A (75 4F) 0.296 0.209 2.018 0.155 1.345




PR 2017 4E 1 B 30 45 131 China J Orthop Trauma, Jan.2017,Vol.30,No.1 « 55 -

AT S S AL B R S g I LR R R L
I AE BB A B A ol 7 T A R N S X LA 4 R T B
SNSRI LS B3 B AR AN RE AL A R A 1) A
M AL 51 % 2.3 Bk T BEIRAR A S5
SRR B T AR L 5 e AR L, R R
% HAVA fg3 Kk IMA1-2 IMA1-5 N 5 T f i 5
T0Uff th bt 2 38 K, AT T LA L PR 05 45 3l g
N2 5 S BOR RN R IE R 5 2 B4 3k R KR
(AR AR S o
3.2 HAVA (3 K5% 2 gk TR R AN KR

PATE O AIF 5T & BRAEE A1 B AL 26 2 BB Sk R HE 70
WERIE RS 2 Ik PR EEFER, £
EE R, SEET I AT A B AN B R A
BT ERE S AR BRI, IRl G 2 RS A
JE (R HR S R 38 R TR I S e B ) g R
MifFe EFHTITRINGIRINELEE 2 Bk R
PORM RN SMAAMEN RSB LERELR,H
KWL X e FEARBR T A 2 Bh Sk AR X
B G2 F R AN Al S bR TC S TR R e
M, 55 2 BhE Sk T A R AL A 41 B A
5 RS ARARAY N 5 A RET 5 A JCH DG . P
X He AT LR PRS2 Bh Sk R RR I AR 5 2
Sk TEE S R EA X

PG5 1 HAVA 58308 5 1% X &l
WA EEAAEAR OCHE, W 555 2 BB K A9 il b pof [
FAAEF AN, UL B A5 1E 5 X e Af
RS, AN [ B R
TNEE, SRR AR L PR 2 N B AR 0 R ARG 16
5 FAT S 2 B3k T P0R A0 & A S A0 v
38K R A 75 o 6 I JR) 2 K A5 5% 1T Logistic A [
A3AT R 45 SR SRS 2 B Sk T ol A R] A ZE K S
552 PR Sk RO R A M E R &R s MO SE R 45
AT HAVA 3k, RS Tai LB 2
PhE Sk b bt BRI AR R, TTER 2 BRECSK R RIS 2
AR Sk TR A Y fish b B [ B R R SR TSR 2 B
SR I K A o AR 2 BTN 5 2 Bk R IR Y
AR HAVA BB K F 46 2 BE sk T KW I
HESNBEE A9 HAVA, 22 5 1A HAVA 3 K ) B2
2 B Sk R R, I DL SCRRE 5T 45
SFRE S B HAVA B3R AR B & 4
TERAE R 5 A A (5 R AL A A R 6 R A B ) A
FERREE 2 B Sk R S I ) B SR T AR 2 Bk
TR kA . WA S DIAE BT 5E il ki B
JEE 2 BE Sk R B3 R B 2 Bk TR M
KR BRI , B AR T4 P AR IR 22 % 4T
B HIE T A RS F A I B Ay o AR AL S AR AL,

1T HLA 2 Logistic 23 B, A5 8 43 B 200 2 5% i 483 411
BES 200 E Lk TR — AN HR, BIHAEHRIN
BESHAEM L, B 5 R A 2 Bl Sk R R . X AT
AE5 T AR B E A T AR IS KA G M2 &
M SRR RN SE 2 Bl Sk TR K
R R 2

3.3 F2MEMKESE 2MELTEBAELEN
K&

KT 1.2 E K, mTeEAr5arrk
ANTR] W R A AE e i A SR A B E R Y
BE K EMMEARTIER e KENSME, Ui
B B T s AH 208 BB 46 R T S0 BT R PR DR
PR B R 22— RSN B s B R R RIER 1 B
BN B SR A E 2 BB AR X BE R R, A
S5AEhE B IEHES AT A T, PR B R e K
WKW 55 2 gk PEBMEAELE R XITA
Ko MH 2 Mg B AEss 1 3 gz, ELAPi
fiff ) 56 AN R, ARG T R HAVA 11
MR, S ER AR EE N, 55 2 Bh-E Sk fih i o R] B 4E
K, 552 BhE A AR AR 2 B ) LS 2 Bl
LMK L L.

AR L B F HAVA (38 KRS80 — R 5] 2
A PR A, R 5 SR BA B AR 2 B Sk ik B )
FER 555 2 BB A B AR AR 756 2 Bl Sk T
PR R . BRI 5 0156 2 Bl Sk TR
W TRIG T, AT LA AR 2 AR R R
AR AL R FH I A2 BB HOR O i 4R B 5 i Y
AT () 42 b ik /0 565 2 Bh iy Sk U EE, i S RS BT 1
7 By Bk H AT G2 ARE L AN B A N R B — e fEH .
AR, T N AME LN ZR ik e e N AL Bt 55
04 S5 A SR 2R R R T Y AR A SR

S % 3k
(1] T, EE T eI SR IM] 5 3 . dbat: A

R ZEFE H it , 2011 ; 1863-1868.

XU ST,GE BF,XU YK,at el. Practical Orthopaedic[M]. 3rd Edi-

tion. Beijing:People’s Military Medical Press,2011 ;1863 —1868.

Chinese.

[2] FEM. EHESHIE LS LT EIMIGRVIR D] 4t

ot e E e R R A B, 2002.

SANG ZC. Clinical research on plantar pressure between normal and

patients suffering from hallux abducto valgus[D]. Beijing: China A-

cademy of Chinese Medical Sciences,2002. Chinese.

[3] skgdr, oM, 220 V. A HEAN B0 2 005 3R 6 A X 2RI Y

SEFTRESE )], A st BR 2% ,2003,5(12) :47-48.

ZHANG JZ,SUN C,LI HT. Analysis on X-ray measurement under

weight-bearing and non-weight-bearing of hallux valgus[J]. Zhong-

hua Shi Yong Yi Xue,2003,5(12) :47-48. Chinese.
(4] Fu,5wr, BRCE, . EaEANRIE X 2 2RI i = ST .

[ 1 B 16 25,2006, 13 (3) :469-472.



- 56 -

[12]

PR 2017 4E 1 B 30 4555 131 China J Orthop Trauma, Jan.2017, Vol.30,No.1

WANG X,MA X,CHANG FY ,et al. Singnificance of measuratinon
of hallux valgus foot with radiograph[J]. Zhongguo Lin Chuang Yi
Xue,2006,13(3) :469-472. Chinese.
Sanhudo JV,Gomes JE,Rabello MC,et al. Interobeserver and
intraobserver reproducibility of hallux valgus angular measurements
and the study of a linear measurement[] ]. Foot Ankle Spec,2012,5
(6):374-3717.
Dalton M, Alan SB,Michael SD. Foot Surgery[ M
and Wilkins, 1992 .:465.
UK RS o I T I ok s N 1 s SR POILE SN
BRI A [T 1. b EERTE A RE 2% 75,2001 ,8(4) :375-377.
BAO GX,WANG X,XIA XL,et al.
transverse arch in the metatarsal head during a normal walking
cycle[J]. Zhongguo Jiao Xing Wai Ke Za Zhi,2001,8(4) :375-377.
Chinese.
BEGIHE IR A , Ty T, S5 SRRE A0 B 300 2 N 5 i 25 BF Y
[J]. F A Bl 45,2004 ,24 (1) :32-35.
XUE JF,GU XJ,MA X,et al. Preliminary study on the medial
longitudinal arch in hallux valgus[J ]. Zhonghua Gu Ke Za Zhi, 2004,
24(1):32-35. Chinese.
FEYOE UM, FAEWY AL A 1 B OGO < R TG 29 [ Y
W5 Kl R SCL) ] AR SRR 7, 2005, 43 (4) :259-262.
GUILJC,GU XJ,WANG LM, et al. Sagittal mobility study on the first
tarsometatarsal joint in hallux valgus patients and its clinical values
[J]. Zhonghua Wai Ke Za Zhi, 2005 ,43 (4 ) :259-262. Chinese.
FELBUNE R S B SN TE LD BE AR 2B AN (T
o I M RF2 5, 2005, 13(3) :215-217.
WANG X,GU XH,ZHU Y ,et al. Evaluation of the function of

1. USA : Williams

The dynamic analysis of

extrinsic muscles in foot with hallux valgus[J ]. Zhongguo Jiao Xing
Wai Ke Za Zhi,2005,13(3) :215-217. Chinese.

T B, W, PR L AR ISR RIS ORS 2 BN Sk R R Y
Ay JypsE R (). h AR S, 2006,26(2) :95-99.
WEN JM,HU HW,SUN YS,et al. Biomechanical quantitative
study in hallux valgus deformity associated with the second
metatarsalgia [J]. Zhonghua Gu Ke Za Zhi,2006,26 (2):95-99.
Chinese.

T B, BN e R I, 45 I L A0 R Y RIS T g B
G [J]. AR R E ,1999,19(6) :346-348.

WEN JM,ZHONG HG,JIANG KW, et al. Measurement of the
plantar pressure of both healthy foot and hallux valgus foot [J].
Zhonghua Gu Ke Za Zhi,1999,19(6) :346-348. Chinese.

BIALE, T UM, . RS IR S BBl 0 5 AR B OG
AW ] A E R ,2001,21(3) : 134-136.

BAO GX,WANG X,GU X]J,et al. Dynamic analysis of the
transverse arch of the foot and its relationship with the hallux valgus
[J]. Zhonghua Gu Ke Za Zhi,2001,21(3) : 134-136. Chinese.
EIE. REES IS SR AN R(D]. L. b

[15]

[16]

[17]

[18]

[20]

[21]

13 R K A%, 2000.

WANG X. Dynamic analysis of the transverse arch of the foot and
its relationship with the hallux valgus[D]. Shanghai:Shanghai
Medical University,2000. Chinese.

SN RGO M R SF RSB U AR AL R X
L B AR AR S B RSk R R A S e A (T ). P E A
2014,27(4):303-307.

GONG H,SANG ZC,WEN JM, et al. Correlative analysis on metat-
arsalgia and the X-ray measurement indexes under weight-bearing
and non-weight-bearing of hallux valgus[J]. Zhonguo Gu Shang/
China J Orthop Trauma,2014,27(4) :303-307. Chinese with abs-
tract in English.

RAEEL IR, XVZIAL W45 1.2 B 1 B Ay I R 2 [T .
AR AR, 1997,17(9) :583-584.

SONG JC,XU W,LIU HQ. The clinical significance of measuring
the length of the first and second metatarsals[J ]. Zhonghua Gu Ke
ZaZhi, 1997,17(9):583-584. Chinese.

oot XM 1.2 B E R A I R LT —
TLLT. e Rk, 1998, 18(9) :558.

TANG RG. Different opinions on the article of “The Clinical
Significance of Measuring the Length of the First and Second
Metatarsals” [J]. Zhonghua Gu Ke Za Zhi, 1998,18 (9):558.
Chinese.

TS, FARAL, SR 5, A IR 5 B AT R I A
FOG R SCLT ] w8 A0 R 2, 2010, 18(3) : 261-263.
DING YW ,WANG JH,MA AY et al. Clinical significance and

metatarsus length measurement of normal feet and those with

SCHYA TR

metatarsus pain symptoms [ J ]. Zhongguo Jiao Xing Wai Ke Za Zhi,
2010,18(3):261-263. Chinese.
ETE R A BB BT T R SN B R AL B IR A I
IR LT, h E AR A4 ,2011,49(9) :38-41.
WANG Y,LIN GS. Clinical effect observation of the sesamoid
reduction and corpus callosum pain (VAS) after treatment of hallux
valgux by minimally invasive techniques|[J ]. Zhongguo Xian Dai Yi
Sheng,2011,49(9) :38-41. Chinese.
A= DN AL N SR s B S
J1. P A B 2 24 K, 2007,22(8) : 736-739.

XU QY,ZHOU DW,LI LF,et al. Study on using silica gel pad
decomposition of plantar pressure[]J]. Zhongguo Kang Fu Yi Xue
Za 7hi,2007,22(8) :736-739. Chinese.
TR R K ST A, SRS AL. S ARk R HRIRYT 26 1] B
ST ROWER ()], b R B2 25 ,2014,33(10) - 757-759.
WEN JM,ZHANG LY ,ZHANG HL. Clinical observation on treatm-
ent of 26 cases of plantar pains by using dynamic three-dimensional
individual foot pad[J]. Bei Jing Zhong Yi Yao,2014,33(10):
757-759. Chinese.

(W 1 91:2016-08-27 A< SC 4 - 1%

JEJ7 09 WF

)





