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Electromyographic Activity of Abductor Hallucis Muscle and Medial
Longitudinal Arch Angle during Short Foot Exercise with Neuromuscular

Electrical Stimulation in Individuals with Flexible Flatfoot
Eun Kyung Koh, Ph.D., P.T.

Dept. of Pysical Therapy, Masan University

Abstract
Background: The aim of this study was to
find out whether doing intrinsic foot exercises
together with neuromuscular electrical stim-
ulation (NMES) would improve the activity of
the abductor hallucis (Abd.H.) muscle and
change the angle of the medial longitudinal
arch in individuals with flexible flatfoot.
Design: Cross-Sectional Design
Methods: Thirty students with flexible flatfoot
were divided into an experimental group (SFE
+ NMES) and a control group (SFE + sham
NMES). Both groups did the same short foot
exercise, but only the experimental group re-
ceived real electrical stimulation. Muscle ac-
tivity was measured with EMG, and arch angle
was assessed using a photo-based app before
and after the intervention.
Results: In the experimental group, EMG ac-
tivity of Abd.H increased significantly after the
intervention (p{.05). In the control group, the
EMG muscle activity significantly decreased
after the intervention (p<.05). The mean

© 2026 by the Korean Physical Therapy Science

changes of EMG activity of the Abd.H between
groups was statistically significant (p<.05).
However, there were no significant changes in
the medial longitudinal arch angle in either
group (p.05).

Conclusion: Combining NMES with short foot
exercise increased Abd.H muscle activity by
18%MVIC in the experimental group. Although
no significant change was found in arch an-
gle, improved muscle activation may help
support foot function. This suggests that short
foot exercise with NMES can be helpful to
flatfoot rehabilitation.

Key words: Flexible flat foot, Medial longi-
tudinal arch, Neuromuscular electrical stim-

ulation
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I. A &

A9 2 AIAY] AT} EE SAlol @tk 8 FXRE, HHEY] ofXl= 34 F5et ++3 7ROl
83 JE FHKuhn 5, 1999). oFXl= B AEox|€} 7FEOIA| &2 /=T, o] F & Al2ofX|= AH vhl
Astelal ASS BAAZIH B A] oFYAS Al3she A4l 842 85 Han 5, 2011). 29 E¢dad
(subtalar joint: ST j.)o1A19] ¥ (pronation) HE®7}F Ko7} WHlEZol ¥, WEX 7} 715 E o]
o, o] A E AZolA|7t FYA QK% o] AWt TR A& ot (Jung 5, 2011).

R Al=okx| 9] = B(flat foo)d] 2 Ao R, HIL A (rigid) BT FA4(flexible) BEE +
HEoh A2 B2 Al Fot o Fo] TAgle] ofx7t A&H R FUA Qe AdEolH, A B2 H]ﬂl%
ZZEolA oFx|7} %XTHEV} Alsol A=Al =HH o2 7F 2AHAY AesHA W7k FEE EAtHKuhn 5,
1999). B2 Tt FH 29] o4 do] AAIARI 75 &40 = olojd & Sle YA Aot Hi
o] oS -ror‘ja%}‘:q oli= okA| TARGOE QIgE Bl 71oT & QUkal SFYitHHarradine¥} Bevan, 2009).
g 7 AREEL FE5T 9lE] 552 A Iok st thKosashvili 5, 2008). o]&st EAIE 25| YalAl
0o ALofA] FARE F2 W 5(short foot exercise; SFE)°] @] E-&H 1 Ut Z i 252 Wolzy e
£ A £08 7= AR YAlds 43k, Wrieks PR o2 AEiolA ] M S A7l
ot} o] &2 Tl (navicular bone)?] sPHdrop)& €011l WA & 452 &5 FT7HIZE = oH
AEA| 2Eo] HolA|= A2 Ash=t] Avtao|ltNamsawang 5, 2019). A2 & 25°] T UAlZEZ aakz o
B GAIthe 2AE AXEL ok 22 3 5t D7 2 BE)7] 25(toe curl exercise)e Ha gt ]|
A B2 250] dAEEEY AT SHEE RSt SV, ERAIEoA] & E JiASk: T H B}
Aol Ao g UEtHjung 5, 2011). E3F 16HY] ¥ APAFTE 24T 27 oAM= 2 T 50| oFA
A, WA A3}, 438 2 23 58 Pl 3840 a5 Elon, 53] AlS Fob H, 30= s 5 AHA,
= Hlo| Quj TS oSS ) B &2 AAEEE, A2AA TS, T WA & S50 UEdtial Hary

8 o HIE, 2018).

*]73—3 A71A=7](NMES; neuromuscular electrical stimulation)= 2ksls 28-2 AA A=5lo] =914 &=
FEstl s ARA7I= BR 71712, WAEY 2248 E R B-JJ'XqO]WAbd Elmonem 5, 2021). &
AAEHHAbd. H)oll 27| A= &3l e YAlZS Zd3lsto] B 229 ol #al7F Uehtom oA

= QB AIZORXE AX[ol= 7150l FE0] 715A A Y JiAol SAAQ S S dEA Sl
(Okamura , 2019). Shimoura 5(2020)2] A-ollA 4737 |A =2 o83t AAEHTY] ABTA LSS AA|
ALY ZEHEE 771 FES FAFL B3 AAE7REPIE-(hallux valgus) 2= 9 FUHHL
t}. o= AT o't A0 5 H2hs EA3Iole] 2014 5o] ARl Sheit. 1By
BEo] = tAIA A A7 ASFEsHIEOIA F2 s hﬂ"%}‘q A=A A
oElsit) wEbA] 2 As FA48 B 7 200 AdEs R 42 U 250 A= 71E
BT SA7 WAER! ALY 22 EC] A= FRFe BASHA oFleh A 7} = That At AR
(NMES + SFE)2 A AEct SA $9 Z&4%7F S7F Zola s zolof WP} Qls Aol
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RCSP)7} 5% o]dQl (Cho &, 2 19) 2) H}HH“*I 57 HAKND testollAl lem oY o] Aol7t IS A%

AP A AARE B9l 9 B E JdE AHCote 5 2005 Zahran 5, 2017)& stSith. A7 oA A9

7182 o3 2ot 1) o 22 o] Be S5 24 55 = &40] = F(Namsawang 5, 2019),

2) A7 T= IZAA A A o]go| Q= 7ﬂ-ﬂNamsawang 2019) 3) AAZLA7|A=O] tist olska] 274}
Al

Jo] = A tgRelA AlQlstirt Okamura &, 2019). & A9 Ao Flel= #E2O0Z 7HE|glom, K|
S AHE 3059 dIAE At diaatoll 22 vle= vigsly] #f8 @29l B d(simple randomization)
2 AABIIT. SR o o] drRE o 83) 30789 7 wiEeAE B/t dF eME AETH 0T R

(DO H7J5to] o] BT A £AH 02 BES Fpeslo] 28 Seln HFHOE AT 153,
g 15808 FEok MASIAT. A7 oA 8% A Agel B, wx sl au W Bud
g gslgon], BE gRjolA LA FAS ot A FME W Ao FofshA shink. Ek
A Bt A 5o YRR SN et vlaEs} HeHolon, AT 2 F Qs A=l

2. AT AA
B AL 2 olE 31 309 9] A YA S Holuh HEE BAF Bl 422 o]glo] QI 2} W] 7] ofs

A, A Bo] SJ A, BT Bgio] S R, AR AT D A 5\ G A, A 0% B
2 7M1 A= SRl AlolEigtckNamsawang 5, 2019). AAZH/ 4GS A8He ) we] Aok ol
QA uLe] Y| WS L] SRt AT A7 AL et grkFig D).

SRR

7 8 2005 40 160l 59 12074 AU, 48 4 L KA 10209 He
22 AFte] 3 AHES SAt FA4 2, BE s e o), WEFAM FYHAERCSP), Y48
& el i 12 WA ool 394 38 B 1S D4R B2 ST e B B8 o SOl

o

2z
E%
o]

79513t viR S8 A7IA ST A2 i 52 AAlSIGI ol VIS & SRS AlQst RS
2 AFLA7IAS0] B AT Yo R HEEA & 4 s Tl E2RRIE(single blind) A2St3iT
A2 308 B¢ ZF 34 H 5YT SR Yol AT S A 4 d A= S5 UHIE AA SEAAR
St HF2E HiEA Al d5] ¥ M2|(metatarsal head)E FlEA|(heel) 02 F7|EE stof 2L} <t
& AREAEE 5% 59t SN 28 §4] & HEESHSIIH AV 5, 2017). BE e 5Ye S04
AT E 208 7 B2 HeE 5 AFTHIAEARE HH6A, dRFolAes 208 7 Fe s
QloF AABTA7IAZHOmA)TAE okt LA E O N2 g T4 A, 3 & SHsth 34 & SA
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AgEI iR BF AR Yo 2EHES S5t

Individuals assessed for eligibility
(n = 30

Excluded

« History of foot/ankle injury or surgery

+ Not meeting the criteria for flatfoot

» * Presence of musculoskeletal disorders

+ Presence of neurological disorders

+ Cardiovascular disease or pacemaker use
+ Severe skin disease

Randomized (n = 30)

3

NMES + short foot (n = 15) NMES(OmA) + short foot (n = 15)

Fig 1. Study design

£ Aol 94 B 7 tishg 3070] Fofsiltt. VA= B 74 vidS Bl & A9oE v+
At} AL A71A=71(CEFAR REHAB 4 PRO, Sweden)i= §7| 350g, 37|= 85% 135 x40mme]tt. Wi7iss=
4709) g, oy ol dHETh s OmACIA 120mA Alojolld 2 7hs3 Foig 7177101 559 84
A2 AAE7IrE o] 2Rl (muscle belly)oll F&F6tar, F=9] ] S4A=2 A ¥4 Loj2|w o] ve] FZEo
HA5HTHAbd-Elmonem 5, 2021).

AP B2 U 5(SFE) 3 AFTA7IAS7IINMES)E 28510, A71A= Fuk4= 25Hz, WE7ITt
250us, =717 10%, FAA7E 2022 285191 AF7 = (intensity)= 28<5=0] 53] T 55 Qlo]
A9 4 I I A At LS54 8 A7he B 2% 102 &5 203 FAIL 5k & 208 7F At

(o= ]
AR

HEFE BE ¥ SHETHI A MBI AFOmNE B8e4Ich of 1 A/IAFE HFE OmAZ she] &
B Lee 5, 2020). £EATE HE & 25 105 25 205 FAE ABIo] 5 208 2 AN, FA

A BE PO et A RAS 1% A BRE 1083 AN, ABR R B FOT £F
4§ 34 GAle 9RRY TBYEES SFekn gAY T WS Fol] 99 2 o5 EE 1% 3

FAE FeiEaL Al Wo] S oF F 22F Al9JskL 3z 79 Batghs 400 835t

5. &% T 4 ud
1) EHEA Y 44 4% (RCSP)

AT IR gl ?i_L AA|(prone position)2 F7A] ¢ thg @3 A& FF(open kinetic chain)ollA] &
FEA# 9 (calcaneous) HET}F HFEZO] BAHE FotA(border), 1 Alo] ¥ H715F3{tH calcaneus bi-
section). Th¥O.2 A7 tMFAE 718 AAE 84 A2l F =8 A|(goniometer)E ©l-85t] AW} o]f ZITE
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25T YA, 2020).

2) i 517 AAF (Navicular drop test)

AT A= oRfel] Gt F52 90°= FRSIA. A A7 dhdARe] HEEdd(subtalar joint)g il
SH AR Eodt. AN (navicular tubercle)?] 7FE FEZ #9] XS 2l F HOZ HAISIIH.
A Y] 4 olE wBAE B oIt I o AT dgAE T UE ddsHA AA sto] A
AR & el AR 2] golE EW Z7gstalet. ke ApAleH A A WA E 522 o] AlolE 33
Z7g5lo] WS AREBIATHOISTF B, 2024; Zahran &, 2017). lw] ab AAte] 42 o FRATAATE
ICC= 0.92-0.94°]9, &A=} 7t Hﬂ%l&ﬂh—_ ICC= 0.91-0.94°]tHZuil-Escobar 5, 2018).

3) AAEEE SEE &3

2 Ao gAY dAHE L FEAHEE S5 Yol F4 ZHE(NORAXON Ultium, U.S.A)YE ©]&5te
A=E Y6t 7o S AAsH| Y8 M= F2F B9l ARE ohil ¥4F& $0= uF #HS TUth
FHIAE ASE £ Yol dg95rgE(band pass filter)= 20-500Hz, HFEFEE(sampling rate)=
1,000HzZ2 233519t 2A% A159] AFA EX(quantitative analysis)= 98l AaAFHroot mean square,
RMS)E ARESISITE ERIAE H=9] Fa9A= A7A=7]9] #HA=9] Fa9)X|e} 5UsHA 285t g 7
9] A= AAEHTY LA F&sioly o g 7o) A2 A WA dsje wE] F&Ko] FA61IthFig.
2). AREHLY THA TS BEIl| Y8 dAHEZ HS5AASZ(maximal voluntary isometric con-
traction; MVIC)& fﬂO}Oﬂ‘:} A= YRt ek AdHiolA SHA] ERl Aks &R ARAA ARETIES] B,
B ko A a1, ks Aol didsto] Wt WAl & |3lstitiShimoura 5, 2020). & S4%
£ 5% B9 33 %Xéi A3} oA FEZ A 2Rt 3% 5t Bt 2HE 4SS 100%MVICE ARESHIT
FAHELY I flot o] A5 Fabslo] A8 Hatgks ARSsto] $MVICE ARSI

T

d

Fig 2. EMG activity of Abductor hallucis measurement
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4) Zt= &7 ofZ Aol (Angle meter 360)

ARk Q1 M2E 7t 24S of7| o] WalwAXE, A Hx) de]ejwo] ma] Qi WA s Qk KL
- AMEsto] HAIE ottt WEA QFE Ko ulAE ey WEAE QHE RS ¢ diRR] Aol
b0 2 HE 40mme], HEAH FEOZHE] 35mm Aol BAIGHIIL, o7t ARl Aol oz
B 30mm 9, IEAE FZOZRE 30mm Ao FAGIATHEA, 2024). A4S H] e A HAA
20cm Eojd A Hof| AnEES o] gsto] o] 5 M3t 5 FFsigirt. FYFol ° AR 4= &4 ofEEA]
A AHESIGTE o] ofERIAIAL £ thdAte] ARKlollA B AF 719 YIAIE 7Rto R A g AAREo R FA]
o & 9lom, 2449 HolEE Hige R I AxE FUsH SGoke 7e= AlZeth & AFolAE o iEEA
olAS &8oto] A WA Wo|efw v A&, iwANH, WEAH QR FEO| Mg dAFsto U AR
£ =439 Jung 5, 2011) (Fig. 3).

Fig 3. Medial longitudinal arch (MLA) measurement

6. BA th

1 0

e

THE A= dE-8 SPSS ver. 26.0% ol&ste] EAs5ISit A 5844 AEE 918l Levene's test:
o]-g5to] SEAL AARE AAISHAITE SEHETF AR RIA] 15| flof| AFm 2-dH(Shapiro-wilk) A8 4
ARt A} e} BN ZE 2 = /o] AU p.05). TF W ZZ=0] A7 A, & Ao|5 dopi
7] sl AR wd Y (paired rtest)S AASIT, AAEHT 224 IF 1 A8 A3} F9] ZjolghZ H|uwsl|
flote] Apm2-YF(Shapiro-wilk) A8 AABIHIL 28485+ B4d0] Aol(p.05), EHA%(independent
sample rtests) AABIITE AR EZ = H]Aq1Ado] SRIEO(p<.05), WHEY AAKMann-Whitney U

tes)E AABIAT. BAH FAS AV 9t FeES 2 =052 S

M. A+Z2%

1 A7RAY AN B

£ Ao Hofet 30 F AHFEINMES+SFERE 15901303, HiEwES 1590130t Bt Uole AgwolA

i
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ol

2}

241342304, RIS 24.20+3.36A] oW, HF J2  AFFoA  173.4847.57cm, HWERIES
170.20+8.90cme|th. Bt ASHL AsFol|A 73.27+12.13kg, HRZS 73.47+20.25kgo] ek A7) LA}
0|2 270.33+15.98m°] 1, RS 262.0+25.90mo |t} e sEFAAKND)= AdFolA 1.1240.14cmO]

I 272 1.17+0.18cmele}. UFHA| % 14 Zhee Agiof|A 7.53+2.30°0]1, diRFoAlE 5.78+2.12°
o|t}, AR L= AYFoA= 24.25+2.829 7 R FO|A= 24.96+4.61°]9t}. Levene's testE 0|85 &
A HARE AASaL, UFREAE A4 Zh % ALlgt HeEd FHAAE WESIAITHp).05)(Table 1).

Table 1. Homogeneity of general characteristics and dependent variables (A=30)
NMES+SFE Control

2

Variables (m=15) (m=15) t D
Age(year) 24.13%£2.30 24.20+3.36 .06 .95
Height(cn) 173.48+7.57 170.20+8.90 -1.08 29
Weight(kg) 73.27+12.13 73.47+20.25 03 .97
BMi(kg/m) 24.25+2.82 24.9614.61 51 62

Foot Size(im) 270.33+15.98 262.00+25.90 -1.06 30
ND? 1.12+0.14 1.1740.18 -0.92 37
RCSPP 7.53+2.30 5.78+2.12 -2.17 .04

*Navicular drop test, "Resting Calcaneal Stance Position, ‘independent sample #tests

2. ARZA7|AS0] AAEHE LT WA= JF

7+ o] AAEY ] A= AT FA H2 67.94427.42%MVIC, SA = 86.59+29.55%MVIC
o]t} 29 FA -2 85.16+25.26%MVICOIIL, FA F+= 75.03+22.48%MVICO|Att. 7 IFNA A¥
At AE 9] & o= Fagt Aozt UATHpC 05)(Table 2). F & 7+ A& A3t X7 Fo| HHskF
(mean change: MC)& AgFoA2] T 18.65+30.30%MVICOIAY, HFETL ~10.13+14.46%MVICE
T 15 7ol BARH o2 {23t &ol7t UATHp(.05)<Table 3).

=

3. ABZA7IAF 0| AFA2EAE HA= FTF
7t Ao EA| 2 A s ddwolld SA A2 167.6549.62°, SA $= 165.2547. 45°°12'11:} oA
p

A 4 167.0848.90°0I120L, A F 164.56+8.00°°103L, 7 TIgollA e A3t A9 9] AEZA =S o=
Rt Zpol7t IATHp).05)(Table 2). F I& It A& A3} & FAHSHMO)= el 7F ATHp).05)<Table
3.

Table 2. Comparison of mean variables between pre and post-intervention (N=30)

Variables Group Pre Post s p
Abd. H* muscle NMES+SFE (n;=15) 67.94+27.42 86.59+29.55 2.38 .03*
activity(%MVIC) Control (nz=15) 85.16+25.26 75.03+22.48 2.71 .02*

MLAYE) NMES+SFE (n1=15) 167.65+9.62 165.25+7.45 1.30 .22
Control (nz=15) 167.08+8.90 164.56£8.00 1.85 .09

*Abductor hallucis, "Medial longitudinal arch, “paired rtest.
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Table 3. Comparison of mean changes in variables between the groups (A=30)

Variables NMES+SFE (=15) Control (m=15) tc/Zd D
Abd.H* muscle .
Activity(%MVIC) 18.65+30.30 -10.13+14.46 3.32 <.001

MLA"(°) -2.39+7.15 -2.5145.26 -31¢ 78

*Abductor halluciis, "Medial longitudinal arch, “independent sample r-test, Mann-Whitney U test.

v. o %
AT 204 994 WS gt s L W =3 AALAVADIE HHPS B dAEULe] 2EHE
g pFEoR

! ?_é Al2okA] 2ol wiAls FFe FHUH. A7 A3 NMESHSFES ¢ Aot 34 olF 72
AT TEHE S7HE B2 (p<.05), B HiEol A= 28] gAasigint. JIefu AlZobA] Zd] glojA
%

= F Jd 25 3AFoE Fol= QUAHp.05).

A IS WA % SR, FG ARoA|9] fAlof ARl 752 BdeHHan 5, 2011). & 9+ Aik=
oFgkE WA 7ls= NMESE Bdf 43k 4= Qlok= 71& A7E7 A5 (Abd-Elmonem %, 2021;
Namsawang & 2019) = o 5 O A8HT IZE el B atdolgks HolA APAet

AR Jung —(2011)° @r" W 50| dAEEE 2T GHEE TTHIZIAL A2k &g A ﬁ}ttﬂ
384 aI7F oAl SFla, £ A= ol=dt A A8 Yol SAE IR AlSoiath AR & 24
A A 67.94+27.42%MVICOIRT A F 86.59+29.55%MVICE F7Iot3 o EA Koz %94—8}@‘1:}
(p<0.05). Shimoura (20202 AFTA7IA=E AAEHIA| 208 H8sto] ISP/ A7|IA= &
14.3%MVIC S7F5IAAL ol= ABAASS B3l 94 S50 tiet A2k kst %IZWFJJA SE84E 7Pt
UL SRGiTh & Ats AT HEEY 2 ds st *Jé%d A= At weba] 84
9] PAHIEHMC=18.65%MVIC)°] FAE = a7} AU
QRS Al=okx] ZtEofAl= AAHNMES + SFE)OIA 54 A 167.65 + 9.62°, T4 & 165.25 + 7.45°% °F
2.39° A5t o, R FA A 167.08 + 8.90°, FA 3 164.56 + 8.00°% <F 2.51° ZAaskict 13k
T & BF SAFCE Rogt Msk= YRR 2ItHp > 0.05). o]2fdt ZIk= Okamura 5(2019)2] AollA
AlZEoFx]Ee]7t -0.3mm=E {23t o5 HolA| giSlth= Ao} dA|sh, @714 FANIe 2= A|ZokA] G20
ot ¥slkE feolr] of#e= AlARITE E3E Kimdt Kim(2016)2 &2 & 253 ofx] A|A] Q& 247} 55:%F
285t A3}, g2 1 25 oA dhel sEFe] f-oist HAvE UERE oL AlZokx] 0] Hsh= AghE o] itk
gk v} Qlo], E 9] ATl AR B3RS HRlth THH, A2k 4w9] Wskt BAHCR RolstA] kgt
A2 F24 Wt @717k SAe 2= YEhr] off = AgAT(Mulligant Cook, 2013)9] 543 97|
Bt} ] ZH9] £o]9] Wsh=s EUTUIRE(ST j.)0l419] WstE Bl et Edduiahd(talonavicular
joint)ollA 9] Fighe 7} dhfjuo]] RS Seof WEA|H 9} Hu Ato]o] %‘Q‘éﬂﬁﬂw 37 el fzo]9} Tio]
At} Shimoura 5(2020) & LHZH:LOH AFZLA7IAFE A7) Waklfiring) $55 7711 AR HE &5
l(motor unit)7t SYE 0] TEAHETT 71t dAEE LY FElo] ST Mth EJ-EPME}. £ AvoNEe F
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TN B 25 A TBHEE SANOR ROl FRIOM, Aot BAK R GelsHA RolAIAI:
Qgleh. APTQ017) B A U A PARFRL % AZoE FAI5P] 915 B2 PPELE 5
A7) ] F500] BEET 2R PR TBYEE F7H1D S kD BusiEr tetd e
HfEde] JFL 771 L AFD AT ol YA RALY ARAFS BHSAA i 28 k=
WYY FUBL FAATIE o] Basi,

AATHIAT N WA 25 B9 A H83tel 25 Aohas Sk 2202 AAgHrkShimour

a 5 2020). Abd-Elmonem $(2021)& 72739] $84 WIS 71 oF5EL o2 3639 BT 417
ANATE BT A 22 3689 LHLED 129 A2/ Hsham NMES)E 2183 tzo] 444 5

1 [e)

QF Ao Al A FASIT. 1 A} A5 thRate] He] WA A WSS 24 & §F ofyz} Staheli's
archA|%, s o] 59 A FFWs 5ol SAHeE fOgt ol ot sigik 1=y
Namsawang 5(2019)2 F948 FLZ 7 ZUEE IR 189 F2 d-adt ABTA7 A= Hale
1899 A2 s} 919k AATA7IA=E 83 F FollA 45 B AUl 3 A 455 B2t A58
o 11 A% JAHEZY & e ARV IASS 285 oA BAIE o E [Fofgt Alo|7t Qlglon, T A]
I} ] fzoloflA= = ot ZF -SAISHRI Aol QIith 1Ey 2 AtolAe tiRata} Aol ABEA7 A
o] FAIE 20& 719 S7AQ1 A 7RIE Yot A} sIlZ 0w A=t ate] SA7IEY] Ao|7h AU EIL
T o BRoA TS} ofxizolE SA T HIE SR SAAIZ1Y] Zpol7tE lSit. wEbA o]t A1kt

A F SAHA7Y Aol 1Esf & uff thRtat Aol Y] e oo Halt fIia T4 = 72
gk 2pol7h lSithar e E . AT IS e FEe et A8zl Wit Type IH39 &24R52 €4
371 Ao] &5 H]di(hypertrophy)°ll 583t QIAe|tNeumann, 2010). 3 437 |A=2 AL &
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