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A study on the reduction of anterior dislocation of the temporomandibular joint
Yoshihiro KITANO' # Isao TAKEDA?, Noritaka OHARAZ, Yoshihiro INAGAKI? Kengo YOSHII?

'Kitano Acupuncture Moxibustion and Judo Therapy Office,
*Heisei College of Medical Technologies

Abstract

We investigated the difficulty in reducing cervical extension and a reduction method for cervical flexion
associated with anterior dislocation of the temporomandibular joint. The method for smoothly reducing the
anterior dislocation of the temporomandibular joint requires attention to the upper part of cervical flexion
position first. This eases the tonus of the suprahyoid muscle tension, and prevents the mental region from
downward traction. To reduce anterior dislocation of the temporomandibular joint, the therapist first applies
both thumbs or both thenar to the head of the mandible and applies a loading a force on the chin to move the
mandibular head backward. This position makes it easier to move the mental region upward. The therapist
then either uses the thumbs applied to the patient's molars in the beginning of the movement, or uses the the-
nar applied at an angle of mandible to direct the mandibular head downward with traction.

Using the method suggested above, we investigated 2 patients with difficulty in reducing anterior disloca-
tion of the temporomandibular joint. Both patients showed unfavorable postures characteristic of elderly
persons (i.e., upper thoracic and lower cervical flexion and upper cervical vertebral extension). The upper
cervical extension (retroflexion of the head) was further extended, and reduction was attempted employing
the intraoral Hippocrates and extraoral methods, but reduction was difficult using either method.

Reduction of upper cervical flexion (anteflexion of the head) was straightforward in both cases. (J. Sport
Sci. Osteo. Thera.,12 (3):147-153, March, 2011)

Key Words : 58 Bt % E (anterior dislocation of the temporomandibular joint ), ¥4# H# (difficult
reduction), %M (upper cervical vertebrae) . # 1 5 = (the first lever)
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Histological study of rat tendon collagen fiber in disuse atrophy
Kenji HOSOKAWA, Sadafumi TAKISE, and Toshikazu KAWAKAMI

Osaka University of Health and Sport Sciences

Abstract

We created ankle plantar and dorsiflexion models using rats, and conducted experiments with the aim of
ascertaining the effects of stretch stimulation to hind-limb muscles on tendon fibers. We used 25 Sprague-
Dawley rats at 14-18 weeks old, divided into a control group (n=9), a plantar flexion group with
immobilization at the plantar flexion site (n=8), and a dorsiflexion group with immobilization at the
dorsiflexion site (n=8). Histological examination was then performed. Bone mineral density at the distal
tibial epiphysis (R7) around the site of bone-tendon attachment was significantly lower in the plantar
flexion group (0.192+0.005 g/em?®) than in the dorsiflexion group (0.203£0.007 g/cm?) or control group
(0.208+0.012 g/em®; p<0.01). The ALP-reactive cell count at the site of bone-tendon attachment was
significantly lower in the plantar flexion group (12.20+1.48) than in the control group (17.80+1.92; p<0.05)
and dorsiflexion group (17.6041.82; p<0.05). Comparison of collagen fiber diameters revealed significantly
smaller fibers in the plantar flexion group (182.52+37.12 nm) than in the doriflexion group (196.79+42.58
nm; p<0.05) or control group (253.52+58.48 nm; p<0.01). In the layer of calcified fibrocartilage, we
observed in the dorsiflexion group a dense aggregation of comparatively large globular calcified granules
(diameter, 0.88+0.06pm), some of which had fused to form a plate-like structure. The plantar flexion group
showed relatively small globular calcified granules (diameter, 0.78+0.08um), which adhered more sparsely
than in the dorsiflexion group. These results demonstrate that alteration of the intra- and extracellular
environment of the muscle tendon unit by stretch stimulation under cast immobilization influences tissue
architecture in the tendon and bone-tendon attachment site. (J. Sport Sci. Osteo. Thera.,12 (3):155-161, March,
2011)

Keywords: Rat (7 » 1), Collagen fiber (= 7 — 4" ./ §i#), SEM (T ETHEE)
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Fig.1 Cast immobilization method.
A:Dorsiflexion group., B:Plantar flexion group

EZBORRKECEHEEZRELZ(L-FH—A4,Japan).
7B FEHOZRBEBEAEIT 74.8213.95 ,
JECJER B 0D B2 A6 [ 7 46 BN 140.6 £21.6° »L7=.
LEEEORME

EBRT#,7v M Pentbarbital sodium FREET
12T Karnovsky BEEMRICEVEREER T
EOREROT7XL AR FHEA AT #H&, H
HLICKERBMBEAREILL T 10%FL <Y EE
BUACOR T, EERETFRMEABELLT 2.5%
glutal aldehyde $EEEEEHE(4°C, pHT.2) PG {EE
ELT.

BRI, —ExAA¥—X #RIE(DXA:QDR-
4500, Hologic Inc., USANZ XA B EEORELXIT-
T #REIL BB EROBE SMET—F
TR DGR FRIZAF Y LI AF v O F M
ER— 5720 HBREOBEMREEATEEO b Rig
BAFO—r—2AONERIZFHI|WER E
(BT DI HBR A+ A BRI TAF v
SNBISNTRY va=r Ll Ax v ANT-HEHig
1o, F2E0mEen?), B E &), 7 & K (Y
VOB ER g/cn)EBH L - BEOR§IT
REH A &5 Uk AL OFHENOEAFE
R BRI OSSR FRENETOREEE
NTHERENSEEB OB CEAL B
B2 Total), LB MWE(RL), AL F B HEIM(R2)
‘A ¥ 7B (R3,R4,R5), 3% (i F ¢ i #E (R6), 3 (i B e 30
RZER L, HERBEEO ST EITo7-.

4 NFEFMBEICLOHE

FeF BB AR R HE IS 10%FHL~
VAAC) CHEBEER T8, KB AKIZTAFEL,8%
EDTA-sucrose BKi(pH7.2)IiZE&Y 30 H FIK%E
Aol 0%, 7TX L ARBEHES &I
PBS(pH7.2)IZ TR, EFEBRMM TICTTFLR
BREFHES &L ERLRE DR IDNERCTHED
OEWMFMICHLTEBICYVHLE. =/ — L%
FITHAL , AF7 1o BBk DRRIZETLE
FRzKERERIZob—24 TU-213CKFn THT
ERA LM I T Aaum OELEY A EER
L,Hematoxylin-Eosin §+f8(LLF HE-stain #B#§4)&
b ERaE{ToT.

GERRCELRET, —RiAALL THER, =Y
A,7w b ALP(Alkalin phosphatase,R&S Systems
Inc.,USA)E /7 —F+ ik AN TR TE S
A F Ak fkiE(labeled streptavidin — biotinylted
antibody method : LSAB i%,Dako, Japan)iZ L0 #pi&E
M LFRBEIToT-.—RFED ALP [X PBS T

— 156 —

RERX



AR-YERELFHR F12%-£E38 2011F38

100 - RL ,4°CICT 12 Bl BRUS &7 kbl
K1, biotin LYV 1gC X MFERAWV,EER
I2T 30 MR RER 7. B 1%, peroxidase 1 i
streptavidin % i\, E B IZ T overnight S#,3-
3’ diaminobenzidine - H,0, 12 T peroxidase &
Of=Hic 10 B SE 7= .k T hemaatoxylin
TR B B R B AR T % L F M
$(BX 51,AV A ART ABEMEE NY A—/3—
AT A Japan)il TR BEA 1T 207 K ERMES
BENLEONE ALP AR FELIEESZY
(33545.1039 u mA)% 3t 5 KERF L. 1KEHZY
D ALP RIGHRRER)E A F A AT T R
A7 LUMINA VISION (MITANI CORPORATION
JAPAN)Z i Ta 24T/ o0k.
5. EEEE FHEMS(SEM : Scanning Electron
Microscope)lZ L A2

FTXLAREEHEAE SEM B4 RER
2.5% glutalaldehyde #$8ERE@E(PH 7.2,4C)HIC 4
~5 HREEH,8% EDTA-sucrose BFK#E(pHT.2)
IZ&D 30 HRIRKRZ{TRoT.F0%, NIRFEER
WedE T THAH (R )T R T RICEINTE,
2.5% glutaraldehyde HfEfEER(pHT.2, 4°C) CHE
ELE.

FD%,10% KBTIV LEEKT 7 ARMEHR
L EiRik o R o & L, 2 7 — 7 Bl
HEH7 EmAIT 0.M VMg diRic—m@ L
%, 297 = BKTEIRE 154 A LB K T
Eiha 21T o0 FD%, T 2R RFITRAL, Bk
AYTINVTEBOR BAAERL €%F
(SC7610, TOPCON, Japan)&{T72-7-#, 7% L Al
Bz 7 — R EERE T B MSE(SEM:DS-
600, TOPCON, Japan)% AV zT#l#& LR 217722
L EAEMETEMSICIVBRELLEGE Y
& —(Windows POV ATMREZITIRoT. S HOT
XL AREEFHEASEOaT—5 RHEOBERILL
K@EH-08em) DB Em &%= 5 KB
540 p mOBE LT AL T A A=V T RIT VAT A
LUMINA  VISION(MITANI  CORPORATION,
JAPAN) T1 K EihT-Y 10 ADas—4 v #iRiEs
EEAICE 50 ARHUE ST 21T, RO
aF— S HRHEDOT A X(E RO RIEIT 2>
7.

6. GERH LB

avbe— L EBI O EFLEBERICEITS
ERBEE TS U REE, T —AD ALP
R U TGF-B BRI A K2 % o K 81X Windows

REER

Statview %\, 5847 (Fisher PLSD)EIZLAH
BHEOBRER{TIRV, GERE S TEb-THETHY
KHFEELE.

(g 3
LIEEBEEOLE

arbe—A#ERUEEBE EEROREFEE
DBER 1 ITRLE.

BB 2 (GLOBAL)YD BB E iXa ho— v #f
0.1900.009g/cm?, % A AE 0.181£0.003g/cm?, JE
JERE 0.1790.002g/cm® C,ERHAETBREICH~
HEITEWMEERLIZ(p<0.01).

FRAESOEFE CHIREEMFTHRRNOF
BT, A ba—/VBE 0.208+0.012g/cm? H E B
0.203+0.007g/cm? E/ERF 0.192£0.005g/cm* T,
EERENAEBEICEAFRILEWERZSRLE

 (p<0.01)(EE 1).

Table.1 Comparison of bone mineral density in tibia
Control Dersiflexion  Plantar flexion
| n=9 n=8 n=8
GLOBAL 0900008 01810003 0.179::0002

group

R1 02190012 0.188:1:0.005“ O.TBT:I:ODO;.
R2 01630012 014920008 0.154X0015
R3 01720011 0.164£0002 0.168+0018
R4 01750009 0.174%+0003 0.171%0009
R3S 0.182+0012 0.183+0003  0.184+0005

R6 019040006 0.199+0012 0.183x0017
.

* g
R? 020840012 02030007 0.192+0005

mean=5D,
vs Control group,**:p<0.01
vs Dorsifiexion group ## :p<0.01

2. E MR OB

T XL AROaZT—5 R R M ICESIL,
FRUERIZE L THRHEESFMIR B T R
PG, ERR 11.811.04 ¢ m OBCE M THEKS
hi-HEEE gisaEsh.

e, TXVARECHE T A ROREELOERI,
PR B & A KA B 8 I XD R K AL Al#R 5
BBRINALP OREGAORR BEREREIC
fFETHIE MFaOMILEREIC ALP ORIEH
BEaIni-(= 2).

AP RIEMBEEKIZ, =2 —H
17.80+1.92 {8, ¥ /BB 17.60+1.82 {8, EEH
12.20+1.48 AT, EB#HO ALP RISMiasiia
po—VERUERBEHICHEATHEEIL D220
(p<0.05)XEd 3).

s =



AM—WEEELZSHE $12%-$3S 201138 BRERX

x{LP

xm(ALP '.

Fig.2 Immunohistological stain of the fibrocartilage layer
A:Control group, B: Dorsiflexion group, C:Plantar flexion group
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Fig.3 Comparison of ALP-reactive cell counts in
the fibrocartilage layer
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Fig.4 Comparison of collagen fiber diameters
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A:Control group, B:Dorsiflexion group, C:Plantar flexion group
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Proposal of Measurement Methods of First Dorsal Interosseous Muscle Motor Units
with Independent Component Analysis
after Considering Multi-Channel Surface Electrodes Location

Jun Akazawa', Ryuhei Okuno’, Takaharu Ikeuchi', Takemasa Okamato'
'School of Health Sciences and Medical Care, Meiji University of Integrative Medicine,
*Faculty of Science and Engineering, Setsunan University

Abstract

We developed an improved method for decomposing surface motor unit action potentials (SMUAPs) of single motor
units of first dorsal interosseous muscle (FDI), in order to examine motor units activity. There are few effective methods
of decomposing surface electromyograms (SEMGs) into SMUAP of single motor units. Recently, independent
component analysis (ICA) has been applied to SEMGs of biceps brachii and tibialis anterior muscles. However, in FDI,
several kinds of SMUAPs originated from different motor units were often found in single ICA component, so that we
couldn't succeed in decompose SMUAPs easily. It seems to be attributed to the inappropriate location of multi-channel
surface electrode. Then, we studied effects of multi-channel surface electrodes location to identification of motor units

firing of FDI with ICA.
The results of this study are as follows:

1) We investigated effects of the angle between the multi-channel electrode and the muscle fibers on ICA
components with computer simulation. We showed that perpendicularly-placed multi-channel electrode was the
best for decomposition of SMUAPs with an aid of ICA.

2) The same characteristics obtained from experiments were also shown here by applying ICA to SEMGs which
measured in isometric voluntary contraction of FDI with varying the electrode location.

3)  The usefulness of the proposed method and particularly, the importation of the considering for the electrode

location using the ICA can be shown in this study.

(J. Sport Sci. Osteo. Thera.,12 (3):163-171, March, 2011)

Keywords: Electromyogram (#% 8[Xl), Motor unit GEB/H¥{7), Independent component analysis (#375%5353%7)
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Diagnosis and treatment on the feet disability (injuries) in the judo-therapy
- Effectiveness of Diagnosis points on the feet disability (injuries)—

Tadashi IRISAWAY, Jun KANEKO?, Tsutomu TAKAHASHI”, Yoshinori TAKAHASHIY,
Masako KOSHIMIZU?, Yukio KATAOKA®, Shigeo KATAOKA”
DHatsuishi Sekkotsu Clinic,? Head-Office of Japan Athletic Trainers Association,
9 Takahashi Seikotsu Clinic,’Takahashi yoshinori Seikotsu Clinic, "Koshimizu Sekkotsu Clinic,
@Professor Emeritus of Chiba University, "Professor Emeritus of Hokkaido University of Education.

Abstract
The purpose of this study is, for diagnostic procedures of feet disability and injuries (lower extremity disorders) in
judo-therapy, to verify the effectiveness in eight viewpoints of Biomechanics and forty examination items based on them.
At the same time, the authors performed examinations and a therapy for "Ankle sprain - repetitive inversion ankle sprain
grade II" so as to verify their effectiveness.
Results are as follows:

(1) For the eight viewpoints of Biomechanics for feet disability and injuries (lower extremity disorders), we
discussed based on the viewpoints of foot structure and function, desirable walking and Biomechanics and recognized
the effectiveness. _

(2) For the forty examination items based on the eight viewpoints of Biomechanics, we discussed based on the
viewpoints of foot structure and function, desirable walking and Biomechanics and recognized the effectiveness.

(3) For the eight viewpoints of Biomechanics and forty examination items based on them for diagnostic procedure
of feet disability and injuries(lower extremity disorders), the authors performed examinations for the case of "Ankle
sprain - repetitive inversion ankle sprain grade II". As a result of the therapy based on the examinations, we confirmed
dissolution of the chief complaint and improvement of QOL of the patient.

From the above result, we confirmed the effectiveness in eight viewpoints of Biomechanics and 40 examination
itemns based on them. (J. Sport Sci. Osteo. Thera, 12 (3):173-182, March, 2011)

Key Words:Z=%#fi(Judo-Therapist), B 55 (Judo-Therapy), 2#(Feet disability and Injuries), $Z 8 H (Diagnosis
Points),

B #
TRHTTAHABORIIL, SIALIZRBWTHEEE
WEECAEL TWSEEREFIEZE-TWAILIX
BEHETHARV. BEiX26EF E55E0 BEEh, 308
OREHEEEZAL, 100 o8, 28I
$30fEDFRA, ZhohHEN, SEAIERET S

IO ELICEA L IE-CHEWVEE TER T
B lc F ELHES A0 LES RO EER
BHOBEICH L THEETKERERHZRZLTY
5.
BRI, RSt icmenEfticRi
IEEL, ROWTRIE~OHHE 2 EDETIZL.

—173—



2R—VBERERHR F£12F- 38 2011F3A4

MEEESNRIT T RBRV. ZOBGEIIRIK
BEENLLoMVEEEIN BT ~ Ll
PE(LERARIEEER TS FLTEAGMORE
W EFGES LTI, £TOREITHBHA,
@ TIERLAW, HAEIER LT EM R
B, BTG,

ZELEIIBETGHATOoyF /Bl L
BoTHRELTWA. bLEN B i A
SRR, B, BB, B, 5, I, 8, &
HRBEDFTES%RREIL, RBHTOLOL TR,
B, ER% LI OXEOHBELRESES.
MO HLUER I COZOBIENR A+ THHER
- TR - FHEO BN DR D LR E DT
AEWAHENTET, ABRLRVONHZEGN R
T RFADEFTOMEOBE FIZIV AN B
Over-uselZ X 54k~ 72 TREBEE R RBAET5.

RIS (EE %), RIBOF DEF](Alignment)
DIR-T-E BT EE F OB ORBRLHHAD
TR, IoMESEICIVE, WE, B, fH, R,
D, ARSI CAEEEL, RBICEILTE
BEn, RRBEE, ERE, 2FICHmELRIZT T,
& 441 1% : Biomechanics((E#) D AT ADKEEL
HBEEL N ¥R T D ¥IRASB,1975) | O RD
LR FLARTHIERLRVEETHS.

EEL " OEEO R LI T SRMME T, B
gL f o H(11.1%), FHRIFRE(12.2%) S0 2 HEE
%, ¥R EERODIME Lo TVD(2.7%), BT
A AL TWAHA.7%)ENBY, HLRICELTS
{OWEXFLTCWDHIEEEHLE. ThlFH-icR
DEMFEHN F BRI EOR61.3%)B N
LEWMELE. SO 0#E TR, REBE
BRI LD BIR & B IRTAIR(43.6%) | LWV T2
PR R ORI 2RO TWABLIERL TV 3.

ARFEL, REEERECBTRR(TRES
EVYDREEOFDEELBRFTT 5L, T B0
Y& LB Iz B -3<Biomechanicsti b DB EHEH
OE, SOICFEEBREMICLS R EERE) Ok
2 EEMEMICIIRITHILN BN THD.

5 i
FHEHBEEMARVED 2B (TEEESES)DEER
EORBEFLLT, EHLIZRICBEFMVLRE

FERX

THH39E B Y% RLES, AETIE, EHRERT
ol 28EG DN, BERED, R ERELS, 26
iR, 7L RER(E KD, REBHEY, #aEaE
BEHIFR(FHL)'?, REpAEIz Lotk g
DRE*BERHNLEL. ZLT, REHERAOD
Biomechanics84R 52D FERS., 8T AUICES5<40AH
DR, TEREFBOREETRFL. £, 40
HAREOHDUERIET D0 BIKAYIER
LTI R (RS RSN RAH T E))
THPr L= BEORELIBFIC OV TRETLZ.

EREER
1) 295 (T Bl %5 ) D Biomechanics8 18 s b DR
FIE H OBEHzoWT

BEOEFETHRSEOBELFETN, FO8X
DH1A, BT E, Hio@EE, SITOESHE R
LEroRBIABEOEHRLEBREORRE
Biomechanicsti A5 AT H MELREER XKD
WY THB.

MfR A1), 2B, B OVR ER48 & (Open Kinetic
Chain: Bt EERES, LA TTOKCILT2)0b0E
BThA. BREEB ORI, OKCIZBWTE
FEREE, B, BEE T B, SUZIREIE, AR,
%R, F15), FSHOPABHALLALE, FTEIRE
MAZLETOKCORMBESV D BEERY, RFIZ
BfioREHEEZ RO M2 RM2 —EME2)
RADALE L7225,

M52, EEOKCOHH, BEBEEO KR,
AigEd, K EmEBEEMOBE LT OMENLOR
R Tha. BEEB MR OBILT, OKCIZBWT,
R BOHER, BEE T R e, SR RBIEE, 17,
Hwssldh, BEHPBH O TTEOBELALRE, HAL,
APROLEREAB-LT, 300ENE OB
ANONE, HREMLHEATHS.

M8 5300, ZRE, KRS Closed
Kinetic ChainfA84tE:EB#8, LI FICKCIET3)
OBEBENLDEATHS. REHEE MROMRAL
i3, CKCIZBWT, 3FEEEEE, BNLL, B4
{if, RCSP(ZRE S TORF LE R LORTAE),
NCSP(BER TR PR COMALDOEE LHEF L
DA EYOFHE, $HF, BHSE0REZMARAT
H5.
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R A4)1%, BT H A7V BT BEROESIRR
(Structural Mal-Alignment)[ SMA &3 2)2>H D188
ThHH. BRAEHBEROBILIL, H1TA, i,
SR, R, BRERE, ToMoEREHD
ZETHATH AN BE OBR LR AR T &t
LR EMDEATHD.

AR50, 23, ETROE LB, h, i, 9
#, % OSMA I B EERS i (OKC L CKC)D
BENLOWR A THS. BRAT BAERORILIZ, 1
i, MEATER, 5, AR, TOMOERE
M5 L TIOKC,CKC,SMA I BB L, A9RE
IR SHL TR EMOARTHS.

MER6)1L, REAEEES)OREALBAMETH
B0, VB E (Over-use) THANEHAR A THS.
REHEB#ROBRNLI, M2, 82, 22
—RE2)EE L T, BN, Over-use DA
B2 2 LIRS RE TR e
THRATHS.

(|7, REAEICEIREOHEEZ,
B2, MPEEC T, IR, &, Bk, B, BE
BE, ZRAP T EREMI R TR ATHS. &
HIEH#ROBIE, EFRZKEEROBELHF
i3 CIR R B LR T B2 AR A ThD.

MR4A8)1, REAS(THREES)ORERAID
BWC, FRERIDBIETORBEAFTLUADIE
O DEBREAMDERTHD.

ULEREOEBR, MER119ME, HR2)64H,
MRA3)5TEE, [BA4)55E, [EA5165HAE, 18
A6)2H B, MEA7I6EH, [E481EH, £5H40
HEZBRETAILILY, B TEELV TS
BBl ieBlEZBNA.

BEOEFRLZ THRAMEEES)IZHL T, BET
TR ARA TA7-0CiE, BHLicE-S<RESRE
LREEBLERARTHY, REFIELTFREGHE
LT AFEBEEEM I - T, Biomechanics® &1 RLAS
DEOFTEE L UERDILOLEE I DLND.

LS H%EGICAOREE B IR ABRAE OHMTRIRE
PHELET, —EORN—= T 2z - TEBEEIC
i, BRESME(ES) OREEEE)SEE, B
B HIER T&5L5(FT Al iEMEFeasibility) SR ETL
2T nERBRR,

2) B ORBRATE B XL TOFERRAY R L Biomechanics

RSN

DEMRIZONT
ORBEESOFOWERR, IKELHEEOE I BEfiEmE
R R LRI THS. R OTRE
L AMATEY, BRI~ 5 H OB
RoTWAZLT, BE THEHEAEIL—ETBHIIR
2TW5, ERON-SMUEITIN-SRICIVZEED
NEE RN E> TWBRICR2TVS. S BRITN
BREDLEHL, THARBW, B IEL, 2
PEE A TEE T H B RERoTWA(AY). iz, B
B 6 P - SRR ORI R B O 2R R HER T
LT H 5. RESOEEIR, TICTRIEG,
ZAPELBRERREO S ERICHIRENAS.
7, BHFIRIOEY AT A E - BB R AL
LEfET A LIC Lo THHlRER TV . (H2a,b).
@ RBEE OEiC VT, BEMERIAEREIS
HISEE L ATEAT D20 B ~30BE 1AL L (B 1), 2P
HoBEREAFMIZE-> TV REGESSEE
BhAd 2 iz k0 2 MK Vi B {EA 1BV
FLBTED.
@OKCTHAHTRO R MEE OB XL, K
OEFE P R BOFRFFIZ/E, ERFCIAET
A(E43). —7%, CKCTORBOEEIL, #HEcEE
Shi= BRI TRICHUAAEFmIcAr@EL, T
RIF I ENES BT 5.
@Pa#io> $ B Neutral Position (UL FN-P)iZ, B
IR DR A ATERASN )2 B 1~ AT B AT A2
{iz {8 (Position) TV, BEN O « AL AR D 7T Hhisk
PSR B E S IR AR B A THS. 1t
T, NPOERARILEORRIZ, BREOFMEHE)
e ThiED CTEERIES THA. RoothilLd,
[P E TRISON-PIX R EARIAD, BEALL TV
VIR THAEL, IR TRESON-POFHL, TH
TF1ALOBENOEHRATEE, EEBO~3EAKL
TWALETHD ) VL L TWB(H4).

ZRHREDOOKC, CKC, N-PIX, WHE-4+1E, Bl
W-E4, AN, SMiE-HER, TR EBSIC
B 5 EE /2 Biomechanics D& THS. ZhHD
BEAEICRERB AWML TOILIIRERAD
FOMERSITDLOEZZOND.
3B EIME(EES)OREE B LSEPETMPIC 2
WT

EFHLEID, REREEK, EEWE, SARE
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*H=RB%
2a. B BE DM OFH'” (Michaud,2005)

E42b. 2 B R0 &I #'” (Michaud,2005)

B, BEBHIK, BEAERYFERLYS B HIBR(FHL), 7 ¥ L A
BEE)K, REMAMELESRSE T Y DEH L RE
Liz. TNOOEFEBREE B EZRFALER, BE
BETHAIRMETHS), BVELARICES
Over-use THHM | D2HEE, ¥-BEOFHTHS
THEAR, P20, 2R, 2R, MEERTE, R 106HA,
EHICOKCPD 15T H, CKCD11TE H, OKCLOKCHS

3. OKC Iz 315 2 Bffiim oo fl 10
(Valmassy, 1996)

5 4.55% TEA# o N-P1® (Neutral Position)
( Alexander,1992)

RIELT=SHE, AFH0ER 2 BRERL:.

H) = EH/F 2L £ . EFRBEDHSTEVRN-ED
T5I M+ : EHNBETHD) [+ +  THEAPET
HB)++ -+ EFRBEETHS)

BEEOEE AL, BELREHTIELYE, &
&I BA TR Z2 R EBHTIT o, KWT,
LEEBIZTREAL, MEMLTO T BIE AT#hiE
RE, 77/ AMUESCHARE, BITREERTR
7.

§EARR2 R OBREL ST AT ONT

EEMPIEFICHEETAICIE, OEF TEEHN-PIC
BWT, FTR&mEEA1/3 P DREEE D ORA—
ERICRAZE. BLE2EORAREARITIE IR
NTHHZL. QridHetk 2 EREKC
T, ¥EH FEIEIN-P, HUZ R (Midtarsal Joint)?
BRXKEIRAMEVWIRELEELLERIZBLT,
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1-5,2-4(FE 724 32-5) P R B TIELN DB EE T P L
BREBELBR CECNAAELZFETS. QKKRE
BT ARBfoEXIcBWT, BB TREEN-P,
18 2R B O BoREINNL, B REALRED 2B
BBRETHI0EL ETHEIE.
B ORE TS mEAL 13 ORETELND
AEZRAETS. QREAEIZRTS TROMEIZE
WT, BEARAMEE THEEN-PTREE LTS
EEHRTIESCNAAERL2ELNTHAZE G
RREIZBITETRIZEWT, BB TEEN-PTT
RSl L M B D EER TIECNAAEN T 2E
PINTHHZE. @KERIZBITATRIZEBWT, BB
B T BAEIN-P CREF O Kl COMLEDN 2B LN
ThHZE. DML BWT, EoRM&iTaEo

A4 ¢

EPENOTENELTWAZLE. FTRONKE- 4 E
B2, BOSNGAITS—IEETCHREFEMALE
5. ®BEiIE A Eh(Hypermobility) 232 2 &
BfioHLEL Eo TR, F, ®F, 7, &, B
, BIERSE A EEDTHIEII2D.
¥E) BFTE) (Hypermobility)X i, HEM kicF#k
REEAEIRERL, HFEOTMABEEINLE
BRCENOTLEIRIE T, REEILLBEDBIE 21
DT

AT A7 (B5) COILHARIZ BT 3208,
REOBEBELBEEEL TS, B, ERHEIC
B2, BE THEESORAOEIXIZLY, BEE2
~AENRMHERL /-1, BENLIZF-TEIKZ
ET, HEALOFRERIN T DLV [HEEMICE

ILHS L,'PO R FFL:

T T T 1
R,TO L.FFL L.‘Hl. R_.]llS

HTRNER 0 12% 13%

62% 68% 921%  100%

=2

R

B 5. 3547942 ') (Michand,2005) (R:f, LA, HS:EEE:H#, FFLEERH, HL:El#h, TO:>ZklN)
HBATY A2V (Gait-cycle)i, R OBEEH(Heel-contact) 1 HA D B REEHY Toe-ofE T EV, MHHR(R A HE IcHML
TUBHAR) LB (L TRV ARSI DA, STRIARIE, S6ICHERER(IMMAOREEE D HAlD B LM E T),
ST AR S HAID B B Hh - SLI O BERE D £ 0), HEERACT MR ORERE -5 B R ET)0 3 SORINHY, HEIHE
(Rl B REHHEEHE CWCEDZ— OV A 2N ThD, —EOYAZNMIBTALERIT, SITHMEIL 60%(EEH 10%,57

B3R 20%, HER 30%) THY, FRIHIE 40%Th5.

= Oblique
' axis

[X6. 1t E AR O BEREE'S (A RAFRE, AR -AHEE, A:ﬁﬁ{h-B:fﬁlﬁ)(\falmassf,w%)

!
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# LERRESR R GHlEE) &L RENFICONT

EERX

mEEE BENE L BESEERERE OO EHE)
HHETHORIEL, SHEL, EE, HROMBTEEL: THRL: EFeRE* " 0omE. -0
1 ERABASH BECERIY - 732 LEROFEMRBOTSOTRENE, MHoME, MEROLE
EHsimats
2 misM IR T OPMALIC S CPIER & A RO A 13~ 18 = CO@E. 1BELTRARLT
' 18EELL B TH S,
3 WA THE FERCOMAROB = - =I6AE LB T 5. ERMEAR20E, SAEI0E. FE2I0R
LTARIOARESELE:Sh, TORE - AEEBSERGEETER2LIS.
4 ME BB EFHECOHEE EBMTODXDEEHR—-FH—FL), THEC@ LV —FBE-SV)E6E
™ W6 H ZRES 5.
o |0 B35 PO HMCOMETMMBIC S SE - WEORKIEL TEK, RUEHCHE ZMBT 5.
1 FER COER TR RRI- S SMBEmORNE - A ROBE ORGER — Fih —E ) - a4
6 BORE W 2 —FilE - BV EREEET L. NETCOERTRGMHBIIB T3 SRET
OER - K@, KEEONE - AEO B S (ER—FR—31), SRR 2y —FR—F )
LEUREHE SRS .
IEFTI TP R AME - AR EMTE S MMk - SOF6A B 2 iR T 5. W 2MIcH Lk 2
T &ER DB - B x O (M — S H— ) E BT 5.
HHECORIFIEBH IS K - FEOERES BT EA ORI L F# LT i - &
8 ®1FETD B - HFERALICABLTOS»OFEE THRER - ¥MEMRT3. - OKI10~12nmAt
EETHD.
9 W57 FERT L C OB MG TS VT 5 G - RO ERIE s A BIR A T 5. |
[ERECOE - HmO LRI - S06HE M7 5. SICHEME TR FRBmNPIC T
10 RRFRGED BRI B {42 T 1056 — 208, BEREEN @RI C0MOWEMES LK. T Of B RTRICKE
<§%é?6§bl:tﬁiﬁﬂm&f:6. H7 I C o0 L 10 0D B 66 S B 6T S LB e B o
ERWh - LMY D,
FEEE C O - BEU COLIRTE, FIWIR s EOOR D 2T 5. JEMETOEBERXN
;"'i 11 EH THEMEES) K208, #EI108, ARE2icH LAEIOTEBMAER EShD. £ONK - 4 KERI W
- S e, Wl ToP R ARoERRER—Fa WL
12 BURIRBIEMGEO) |0 g oo on e a1~ i~ 22 VOB E T 5.
13 BIFIM(E10) EFmE Cofl - MmoOLERIE, MES, EHioNE Ml 5.
14 BoFM(R1D IR Cofil - MO ERIE, AR, S06AH LMy 5.
15 BEZE EBIEIE(R6) IEM IR Co AT - MM OEKRYE, 9N, THoHD 2 mET 5.
16 3EEMSWE Ira -EAEBOERIEL ADRE LIORD T 5.
w17 @A  |ERiE AR AR - RET D
(18 msa |E=Ei s TR S A meE - BETD
3 |19 rcsp™ EB I CORER s B ORT AEL T 5 OEARE LV,
20 NCSPE) BER TN PCOVITOER AR ORT BEEZNET 5OEXDE L)
21 574 ISR B ERE (EHTE) - A FL—F - Al - LD AGN THL A BE, BET
22 i IBERoRR21ETEMAAZ A THALETOEREED A B E L BE CH2ZbATWS 2%
# a5,
& 128 st EEEUIECES | el s Lk
4 |24 HEdEM FAREI R E AL — A GEM)ZEEY H L ORRBEA = BRT 5.
25 ®aE o EHE A CORBORE L BT ROATROC RN = BaT 5.
26 T Dl B ROBRCH EOMIE, E0%, BULRAMIMET 5.
7 A EOMME S, RS, ME, AW CHMKT 5. THRES, hl, KAORE, KR
oA Es kS EEHEE R S.
B [ mwwwe TROBE TORRAE I CHE, NEBEFES.
5 (29 BH TROBGIBEEIC THARBELETZ .
30 WcETAR R TR, J U 3 JE ) 00 B B0 AR e O I N Gl 7 - MIIB - RSSO ERET 5.
3l o TR DS, Mk, fhh, BnlamoESET28B8 TS,
W [32 e 5 LE DR S R E T B S
A g @i % (Over-use), RUBEERICLON, WA, P, G, B, BEFCESERESY
6 Over-use A,
34 miE e, i, RSl Bn, RURIABROBRN . BEOMBHET 5.
M, B, MEBEIC L0 MEOER, WEM, KBk, DERONRE T ORE L BBFE
85 =W Gt .
E 36 % R, RP, BMEH L VBH, RURDORFONRLE ZOBE L MBNGT 5.
; |37 Bm® Ims. BE, REPSICLYV BN, RUBIOPBROAEL TORE L MEBHET 5.
38 WIEME e, 5, BES i) AROBENREERELLOBELFHET 5.
39 ZpEY i gﬁakx'ﬂaﬂmﬁwmf!e%mﬁEQla. WET 5. LECRELTX
] B O T, MEOBRGEM, BRME O OHE), BIE c BBOGE, K&X - HEBEO
A 40 204 Bax, TUHORBOREXOBE, HOUBORRLEALEESORE - HE.

ENEWRCHER (MR, R, R, B, MIERE, T

7£2)RCSP:Resting Calcaneal Stance Position

#£3)NCSP: Neutral Calcaneal Stance Position

FEHERICETHBEOBRBRT ML, BRORML, R, Tiﬁﬁ@&ﬁb&Uﬁﬁ@ﬁ%&#ﬂiuﬁﬁ?‘éht
THD.
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H7. 85— 50 BisRE"
(AANIBOFERE, B/, C:EIE) (Alexander,1992)

E99.#4 2 1R Ba Eidhie
(OMJA #4dih, LMJAFtSEY, A-filf, B3FRAD
(Valmassy, 1996)

(OIS, 7ok R E AT RO ER

10.% 1 Fjdih 17 11.56 5 Fdif 10
(AWRTHE, BSAD (A:#TA, BFAD
(Michaud,2005) (Michaud,2005)

REN-PIZL, BEZMEY, B LRI LE
FEHES T REFEY TRV P B o%EER
BERE(HEE (), SOICRTR S L 2MOBHEL &
¥, F-BEMBIEA ALy, RIFORIEL®S
B IMEVEF | LU TR ELIRIBCINEL, BERH
RIS O AEHI(B6a,b) &/ L CEERRTBIDHL ) %
17725 [HEE R 3o 1T A HEEERERE | THD.

LobiTIER THEE  0BXix, EaEk) LI
FILHETIRTBEZEAHTHOTHY,
Biomechanics® 8 AN 5O R BTRIEMIZ BV TH
DTEETHS.

BIABIEII 2 EE&FHICL THE»LOE R LR
5—%, EABEIREZEL TR FOME
ERBSEIEERWELA THOTHS. BIIC
BITHTERINEE) X, —EHBIZBVWTIIER T
HHH, [ H B (FTEFEEE &AM - EAGEED)IC
BT, [HIRMEEVGEBXREE  OFRL25Z
Ui, IR ELIZLIEROhAER THS.

S)EREIE B O A LA ERARIIC SOV T
BRED 5 BFEFRERENCOWTIE, M2, 82,
Rz BT REEEBIIREGLTEORERFT
ERPREDLNRVIER, IIEFCEENFS

MTRVWIER, (OITERSEENBE  ThaE

e b



AM—VEEELSNE $12%-F3I8 2011E3H

B, FHREFCERRPE | THAEE, (+HD
TEFRCLERNEE ) THHHEE LML, B
BRAEEHOFHREELE | ITRLE.

6)SEH [ 2 Bt M (ST o 2 B M P B 11 EE) |
EAOHBEREIZOWNT

BE TOT 8, &t BEENL, [RARFyhR—L
OFE P REEERD, R, B,
RAR), BB), BAERE ) 2 EVTLL Kb
Li=. 228, BEICIEEOLERERDY, BHIC
BN AHL WL, TEEEMiclsmz2,
R, M2 % LY, Biomechanics A (40 THH )% L
T fERIILA T OBYTHY, TR R B S N ak
OB | L2WrLie.

AJEFIZEL T, ZEBEREICBTARBE(F
BEES)DIOE B REOADEEZRNL, £HICE
SERIEEREZERE L.

BETIL, HEO2MEEROMFABREAL,
B ER-PEREFRA TV, SEOZEICE
DREOFR R, EEORIRPHMEEE T,
FER(), ARG, BRERE(HHERBYT. B
HERERPOOREBFIZ, TROABEEHL D
D, SEALTHEIZNEAL (RCSP+H NCSP+HH)T, &
REBAROED, BETREEHICLERBINR

FR2BETO (FHEMEZEHAESHTE] 40REEB L FHERIZONT

FERX

B EF A0, ZOHRR BB, AR
(+1), H1FN(HHD[EP AT K THRE(EA+—HLT
WA, ZHLIZHECTBEER L, TeZ A5 ) OREREE
F6 A S 2 BEEN Y R mT bl BAE FT Ehik++) D 3k
00y il

HTEEO BRI T, BREH THEAREINN
TEE, SIHPHE) TRIRBSEINL, HEH
(++) TR oERN, KBRATE, TREROH
RRICID BEMOBENRO b, SRR
B OB LIz,

I, MR A TR MEESRCERE ST TE
5 RMERRAREITHAR, RRBNEER,
FEMEMARER R, MEES 17 ERELS
bHHE, HEHMHLIIE PO REAEIRN T E
FAIV S TR EHBAEN, BHEEPAR TS
DT RSN REILP .

BAETIX, TRERIZHER S, RESOH
JE AR A R (L TV Zhic K EBERL TV
5B BRI LT 5 RS B0 AR
AU AERSh, A TREIT TEL
RIL, BHEHTTE, BEERIERLLVOLE
zbhb.

BETIZ, Rl 2a—ARdH—F—0fER,
RGN T —E TSIk

) = EFHF2L) T2 EFERSoT0 o453 [+ FHFEBSEET
2] T++ : EFHPETHD] (+4++  EFHFVIEETHAS)

25 R B8 Bas | EETMEH | SURmMNE | uEmpE | 0, RERAEALFACH

bt — e s s HWxh, 2 AN (ER

B B REEE | gy o

EETREGES |MEREH 5156 wopllh | prEspIsid | BESETHE EBICT

332@*;-%1?3# @;vq @; R(;SP Ncisp BRROBIGREEAS

. — - " " &, EEOFHERAES

I f i ST wEW | AmoERE | EbolEIbhA. Z

. o - e s oDzl REMEOR

%a_nfm etﬁ ﬁﬁﬁf_@ﬁ ﬁj} ﬁ%‘ﬂfﬁﬁ B W i .

* Oih AtEAE Over-Use E_ﬁﬁ 5% Biomechanics D 8 A D> 5

- e 2 ket ;g OREE A BURAD B
e me | RERZ | ZF P cpzrExs.

RIERIC, AR — S
OB R LEL O
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R, BEOBITICBITHIREH), TELWAT)
FICBAL TEE T OLELHD.

B, AR—YERIC LR E MR BEEiasR
HAEITICBIAHTICEWT, REfidErR
FE 1, BiomechanicsfRAnHDREBEL Rbi,
FBABFERECIAERBER AN END,
4078 B RE, SOICITHMENLBORESOMNS
IRHDORRE LRI D
VETHS.

BETO N FEM R BN R (T ED) ) OISR
DVTHE, BIERLRATST, 77— AVEIFICLDE
E, BFRREL L THBIE, BRME, FHREY
TV, EblCBRHELL TR BE-CEEE oA TE)
WEEETIAN v TF RUPAMN- v T 5, BEAL
Sv7, R EED, E8ieY, HREREE,
HEEE O BB T — O/ il R T ol

BRITI9EITVBE O EFIZMML, QOLAE
#WLi. zo%, VAMICIERERELTWEELHF
A2 TV B RSN ERREO EFITMEL
2B, BETORBEESREICIIREE ) BB, EH
2B L TR MELETHD.

2z 8

FEBEBAMAT2) R G(TREEFF)ORE
EIZ2W T, Biomechanics8 8 RICE-S<BE40TH
BofAEME, ZUEERETLERIC, TR
PR R BRET B T BE) ) DIEFNIC X DR
#H1E H OB DO BRMNEIT oI RITKROEITH
3.
HRFASB(FHREEFS ) CETIRED
Biomechanics® 8> DR R1%, B OHEIELHLEE,
LELVETT, BERDBiomechanicsil s bREEIL,
ZOHEEIROONT=LBZLOND.
(2) R #?Biomechanics8- DD AU E-S< R 40TH
HIZBELTIX, BEMomMELEE, ELVWEHRT,
BiomechanicstR AN GETL, TOFHIEIEDS
iz xbhd.
Q)R FSME(TREES S )02kl LT, fEF TR

FE@

BEER- R R B ST IR T EE 112D\, 4018
HOREZ{T2V, FHUCESTAEET ol
R, BEOEFROMNEQOLOUENAD LI,

Pl EDFER, BEOBiomechanics®8 2D A, £
DICES<RELWER, EflOREEICHTH
ZhkxdbhicbE 2 bhb.

FBE BN LD RSB T EMEE S5
PWEIRIERSEREXT, SEBIbICREER
EREEN, thESUERESORNBLETDH
BZLIIEIETHRN.

E, BRORESCAR—Y~OBELL, Pa¥ s
RSTEB LD AT (LD T T, BIOTEAR
M, B ~0=—X, BEMEEEES)ICET
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