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— Abstract -

The Relationship Between Antagonist Muscles using Quantitative
Electromyography in Pediatric foot deformity

Jeong Mee Park, M.D., Sang Min Chang, M.D., Sung Hoon Kim, M.D.,
Yang Tark Lee, M.D., Taek Sun Kim, M.D., Ic¢ Soo Kim, M.D.

Department of Rehabilitation Medicine, Yousei University Wonju College of Medicine

Objectives: The pathomechanics that result in pediatric foot deformity are not well known. Pediatric
foot deformity can result from multiple causes and mechanisms. Some investigators have proposed an
imbalance between the muscles associated with ankle movement can result in foot deformity. The pur-
pose of this stady was to examine the correlation between pediatric foot deformity and muscle imbalance
using quantitative electromyography.

Methods: We have studied 60 children with foot deformity. They had measured quantitative EMG of
tibialis anterior (TA), peroneus longus (PL), gastrocnemius (GCM), and extensor hallucis longus (EHL)
muscles, and classified into each two groups. In one group as varus vs valgus deformities, we evaluated
the ratio of TA and GCM (ankle invertors) to PL (ankle evertor), and in another as planus vs equinus, the
ratio of TA and EHL (dorsiflexors) to GCM and PL (plantar flexors). And then examined the relation-
ships between the ratio of quantitative EMG of antagonist muscles and foot deformity.

Results: The ratio of ankle invertors to evertor showed no significant correlation between varus and val-
gus foot, and also the ratio of dorsiflexors to plantar flexors between planus and equinus revealed same
result.

Conclusion: These results suggest that pediatric foot deformities more associated with bony abnormali-
ty and secondary contracture of soft tissue rather than muscle imbalance itself. But the children were lack
of attention and poor cooperated, so repetitive measures are helpful.
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A4 2 3R &01 ol oJsh

T e Ao

LA U 1 F AZE I Awse Az

ME He 292 250 PAsA gon ¥
3

ﬁr@_?ﬂ—ai olFolA stk webM A= AL F

dole] HH WA AL ] g7 FHL ¢l B 7hm Qe Qoo HWEe $Ed) Bosle 28
o B AR AEm HFAEQ A Ul of da FFE WA HeR oY ZTHEY EFY=
AR, A7 A&, "ol g o, AF BA Hol, S5 A3l ¢ o] E £ Sith! YuiEoME AF

Address reprint requests to Sang Min Chang, M.D.

Department of Rehabilitation Medicine Wonju Christian Hospital, Yonsei University, Wonju College of Medicine,
#162 llsan-dong, Wonju-si, Gangwon-do, 220-701, Korea

TEL: 82-33-741-1420, FAX: 82-33-742-1409, E-mail: chmn3@hanmail.net

—92-



ZAHE AZFE #3429 AAE7] (sustentaculum
talAlelel FAZUNE AP HHYSH o~
A9 T FoeA "ok AR B3Ed] dig 4
TFANE de A 2 {4 8 ojge FolE]d

p IS4
A% 253 FYS 2Re

9T 2% A o1 Fe AReen A o
A4 24g0] 24 BRY 990 ke HaE 3
o ¥

W7l $sted
Bill®# Versfeld®s 2549 AHA wtZE
of gk AFolA AAZZ, vEZ, HIF
AT FAAVE AAEA o) Ade LA
3 B3ttt olgke w2 Feldbrin 5 %
< 714 529 9] Flolof] et 2H LT ALl 83%<lA
HZAA @ IAZAA BE g oA AL HY
o AL B 17%MM e A8 £ ¥heS BY
gu Eysgd. 3 TREE didd] cl2s 47
A A2 E H718b719 8k Macnicol-Nadeem® 44
HE ez A A7 FEd9E Ak 52%9
LASIA I o]F 3 2AEA o)At A

3ol Fe Foha o

¢

3

ox o
H'(
o
-
iy
o

AT Ch B Y

19954 198H 20024 12€ 71X &% HE S F4
E 457154 Ay YR AR 3 &
o} 60 & (o} 28, o} 32, HHF A 2
o] o 7153 AAL AAE FYAHQ WHoE AN}
Aot

Zhole] 7 Ao i Hrle Y AL 7RE
3to] Harris matE o83 F2 & A4 2 A
& AAE At HAIEE ZHale 99 2
Z18A] SF A 3 S O AR 29S8 AAE
of F=3Z7H(talometatarsal angle), AZsadz
(talocalcaneal angle), ¥&7 A (calcaneal pitch)
< ksl 4 349 o A dHE VxR
sl 5 o] U A st o F 7]=0lA
A g 7|50 2 goled EFsGon g g =

712l Wge] FAldl ¥ 7 $-(equinovarus §)ole

ry o
I
i
N
3
A
> ©
e
xz
I
i
2
i)
9‘_13
X3
i
>
_OrL‘
s

A% 71715 Nicolet Viking IV D (Nicolet
instrument Co., USA)& ©]&43l93, "2 3 &
W AZE 72t 280 7S F Jd £EFE FEds
238ttt 7t 289 FFH A= 7152 W
200 uV/division, £24%= 50 ms/division, low
frequency filter 20 Hz, high frequency filter 10
kHz2 1338l 2339t & 28004 A %5
=3 F 103 &3] RMS(root meansqu are),
median frequency ¢ mean frequency® 3##<

Az ZH s

dyazel #FYS WAZH Bl dE 2o
£ g2 gz PT2d dg Ju (g
M8 7} AEY g, BEE )

e vlwsis.

A4 £4& SPSS 10.0 program$ AR&-3sle] 747}
o] |yt AFEd ddtq F + k9] #2 indepen-
dent samples t-testE o] &3t} Hwatet,

4
1. UErE 2L QlgkEel ol

A2 Sl dg (AR ESH HE
)¢ RMS(root mean square), median ¥ mean
frequency®l ¥l& W&ol Sle ¥ iiEe] Qe
T3t BATdH R R d ol 7} glAtHTable 1).

2. HEL HESR HR

EFAFZ(MEZT AuE2)ol Ui WEI@AEE
o3 FHEAAZ) RMS(root mean square),
median T mean frequencyd] Ble HZo] e #
I HJHE] Qe T FATH LR { zbe)7t
g1 tH(Table 2).

—-93—



n
T2 R oz 26709 W} e #AdA A
2 o]FojA ﬁ TEEA e gL Qe W
o] 7} 29 ¥-&3l= (tendon) Sl & AR
Ak, ’\0}91 FRPLS AHA 22 FHH a9
og £HE T43ke WS H¥o] AVIAY ol
W E-©] °]'76“3J+ TRl Fqste ddvt 259 o4
o o3 fEEA g FRUFL Bid Fxurol
U gk o= & ko s Wy Boe B3
olti fi7ldeg YehtA doh. R %53 A
] Bodhe 88 TREA °}§Eﬂ* He Z3d %
Foto] SAZ ol By HWAIZL WS AdE
Xﬂ 529 WS F3ale HHT%"‘"’]’ FAlA &

Table 1. Comparison of QEMG in Varus and Valgus Groups
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RMS! Total No.=50
(TA*+GCM?*)/PL*
No.
Rt. Lt.
Varus 31 3.12+0.83 335+1.01
Valgus 19 3.16+0.85 3.15+0.63
Values are mean+ SD, all p-value > 0.05
Median frequency Total No.=50
(TA*+GCM?)/PL*
No.
Rt. Lt.
Varus 31 241086 230+0.74
Valgus 19 238+047 2274054
Values are mean=+ SD, all p-value > 0.05
Mean frequency Total No.=50
(TA*+GCM?)/PL*
No.
Rt. Lt.
Varus 31 229+053 2.19+0.46
Valgus 19 2224039 2.11+0.55

Values are mean-+ SD, all p-value > 0.05
1. RMS: Root Mean Square

2. TA: Tibialis Anterior

3. GCM: Gastrocnemius

4. PL: Peroneus Longus
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Table 2. Comparison of QEMG in Planus and Equinus Groups

RMS! Total No.=35
(TA+EHL?)/(GCM*+PL?)
No.
Rt. Lt.
Planus 23 1.12+£0.26 1.14+0.27
Equinus 12 1.06+0.21 1224032
Values are mean = SD, all p-value > 0.05
Median frequency Total No.=35
(TA+EHL?)/(GCM*+PL?)
No.
Rt. Lt.
TPlanus 23 0924023 0.86+0.13
Equinus 12 0.83+0.11 0.88+0.14
Values are mean=+SD, all p-value > 0.05
Mean frequency Total No.=35
(TA*+EHL?)/(GCM*+PL?)
No.
Rt. Lt.
Planus 23 0.86+0.18 0.88+0.21
Equinus 12 0.821+0.09 0.87+0.13
Values are mean +=SD, all p-value > 0.05
1. RMS: Root Mean Square
2. TA: Tibialis Anterior
3. EHL: Extensor Hallucis Longus
4. GCM: Gastrocnemius
5. PL: Peroneus Longus
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