ISSN 1343-9480
MBPT

BFEED
R HIE R

Volume 1. December 25
1997

HEEEDEFNEBRMARSMEE
The Society for the Study of Medical Basis of Physical Therapy

N == =




BAERIEDERZNER 51 % (1997) 2-5

=17 DR R R

SR H

7 1 -}
BEREONRIIFORANH 5, TOHADE
RERICHRBENDD. ZAGIEOHAROEE
RERGERD ZEREN, B OHAR OB AR
ECHPREEZTOLET. XFOMELHMBETLZ
ERFRRRTHD, ZAMIBHEBIRINDLD
WCEMTHEEE L TS 1689 Zhid, PERHMEC
Bohs@soEgIclEL TS EBbh,
INEXTORET. ZAHOREEE 3IBUTHHEL
=9, SE, ISIEFAEZBECL. ZAHORKRLD
B HMREAF, Eah ) &3 I35 T (LT, 45
I OEDBNCHEBRICHEB L T, REER
el ah, BREDODN)IT—2a > iHsd T
EDHB LD THRET 5,

Vi1 3

15 A DBEN S B SN EAED =/ 25 #ilE A
WT, ZAHEMRTI2ROMEE L SR, £7,
HERBEBIETENSHIREL 218, XEOHIKE
BRELE, ZU T, iR SIEROK. T OFER
MBLUVHRTOROEF ZRIBREIFEMICLEX
7=

1) BEAREIRE
(T 511-0068 =ERFxATHRHET5-7)
Megumi Shibata, PT : Aoki Memorial Hospital
2) HHBRRPEEBREER
Yoichiro Tsujii, PT, Ph. D., Keisuke Kawakami,
PT:Nagoya University School of Health Sciences

(ZftH 1996%12A19H %EH 199747 A 28H)

Y, R, W T

= L

BV AR DRLIE B L M I E ORI TEICEETE L.
H\WORO B BRI R TREIRBRIC
AVRALTWE, 25FF 23FIcB VT, 2 TORLE
JRIIE 2 [CHENSE D 20BN TIIED DS
DERATFED 1 ANEHEN SR > Tz, IR
2EICBVTHEWZARL T EBEO=AEEIC
FE LTV,

¥T. AR EBIEROKOEITLY 4 BRI/
Too P IE DN RIG IR & D 142 TRE 25 i 13 4.
2KZWVITRITI S Fl, 3ALW IR 3 F. ik
CEIERARKOIVEIZIFATH - -, SRR
BXUEEBOKICXI D ESITHT. 9IRS
U(E1), IRTIE, a4, #IERNSED
[Fa BN 8FlEBbE <. RIARS A, FILE6ED
Fo BM A, MR 6 A, 1L 7 AD I-c A1
Fldol-, 1BORKBRBRIILETEBNSEI TS
0. AR EE RO B B P ERRMEN TR A
BRERFIL TV, NRTIE., EER44. FiLE
6D N-aBM4Hl. BiaMES A, #IER7 X0 II-
bEIMN3IF., TLUTRBEEA, #1LR8EDII-c B
N1F Do 7, H-cBOBBBRD S B 1EOANHE
MNSRID, BIEHHERNICME L TWEN, EOM
DEBEIESTHEENSEZ > T, FIHREN
TORIEEE & &I ORI & FRICREICERA
ERFIL TN, BiEH O IERIZE RN
EALTWE, NIRTIE. EiakdAd, 07 E
DOUI-aRM 2., fihBes5 A, SIEBE8 A M III-b A
N1FHoTz, BERIILSTHEENSEI DTV,
H-a® D B#il 5 O 1L BIIATETRMENICEA L TWY



ZA B ORRFEH R

HE i
HEHARE

=\

v

1-a%! (8#h) I-bB (48h) I-c& (16%)
1-a%! (4%h) 1-bB (35h) 1-c& (1%h)
1-a%! (2#5) 1-b& (155 IVE (15%)

B1. BEEOS M

RO#E 2GR B S OEILROKDEI &
DA () ROKMIE WAL 25 B
THUIHLETI2HEERL TV S, IRIRHZ
<. FLERIESBRELD 1520 #EN=13)T, 1
I ERAEBRED 2520 #iEN0=-8)TH >
Tzo MAIIE ERAELE XD 342 WiEn=3)
T, IVRITEMGEE & 5 1L RO KA E U e (n=1)T
Hol. BHEZRBBLUBLEROBICEDES
WAV, BHOBICHE L, I M BERIVED
B OFIERIZHBREANICADAALTOE,
I-c BLUIV HOEHBD 1 2R LTORME
RBIIEBENSEI > TV,

7o NI-bBDOFTH KD 448 ORIARISEAL I
T HIALD6EBOS IR EER L., RiZHDOEIE
JEVIIEERMERNITEA LT W, IV RIS 6
A, EIERS6ADHE TIHOATH o=, KATH
DEBBIIHEN S Z > THEY. AP EHENITHL
BLTWz, TOMOREBERIIETHEHENSEZ -
TW=, BRATH OIS ATERBMHERICEA L TY
7z

xz =3

ZAMERBBIOMEIEROKOEICED 4RI
PHEUEEZ A, BIERSEBE LD 1 RS NI
25 13 EF K EHD TV, AEOFHETIH
KAHBRUE=ZARL2TSEOIRICZYTSHDT
HVY, ZOTEN—RA IS & Bbhi=Aal 11
MBEIRIVEOL ST, @A EEIEROKDES
FEFEBAICRIND) T3 ohH o7, TR TR
T, REBHOEILRNBIRMEICEA L. BITR
HMENTRIRESEZ R L TWiz, £7-, [I-cBB XN
IVETIE, EENSEISEBEN1ADD, B
N THPREEZHRL TV, ATERER X
DEBRMEII LT LD EITFREFZLTVWSDOITT
oz, ZONER B OS5 W% R
WCHEA L TWEIRRIE. AR 1R TH > mminsf
HD2VEBRBTOEIEERN - HINENOLIICE
His,

JROFEAIIROES), BRICKEIIMOSDRES
MENEEREREEZDDESHNTBNY, Z0XL
DI LA DML, BAEDOIBRE TRIC
MH 23RN EATOBVICEDEL DM LA
B0, o, BORENDIBBRMNMNEL TS
EMNG. N ERHERE OEY Td 5 PTHE
HENBODLBHEN SR I DGR ZE T D25
Hotz, HHEBESHOL S RBEESHIORETIE, £
T, MEAROKREFMPBOES N SR BRFENH
BRI, MROEBLNERL TIIROBOHBICE
ML T< %, 1$ROBEIREIC /25 5L TRIFLDR F
L, FI5hks, ZoBCHBoE IS e
MEL., COBZHUE S ICHMICEKEMaNER
LIRBRERBN DL 5D, RS & &l
A U= ZBRANRIAD - T L, BEEiRE &7
%, PHEBOMBNTEICHE Ly BB HS
2D, HHBEEH TIIARTZRR I ENBVHS, B
ARNER I N, REFRE IS RBEHREICRD
EEDNTVSY, ZOBEROF T, {$REHBHIC
RAHEHBETOPEBOERND LEHIITNSZ
EickD, BRERCEERZIREHREINHEEIC
BOAENTUE D THEMENH TS %5, LMD T,
SEA SN 2FICBNWT, BAllH ORERITE
LTWESEBOMMI. ERFEICRDREHHTT
HoT- AN H B, AIEBREAN TR S =T
BEHEDH EPFHBRHED—ELTH =MD LN
VY,

IBOEEIIE THEBENSEI > TED., P



BEFEORFER $B1%E (1997)

MCHEELTWE, EiERS. 2 ThBR#ICET
LTz, Zo/MMoMTH, BEORKB L OMELL
RO BDIA, HBWE2EZHRIKEDOHDH T
HEMCHEELTWE, ZOHEBRMERNTOREE
BEOE LRI, BREZHICHEERICADAA, £
ORI ZHRMEEDRI T HH D WIIE FHNEETL,
EPREBEFRL T, TORED, FERHES
PRDSRIRE AR 9~ AU T B T o MR AYEE & B A%, 84
IS ERC LS. DX D, B F{TARMER
N L-5E, FEESONEEE 2, £-%TT
BMMEBEDIE L 5E. BESioNEZEZT I &
NEZSND, BKRTIE. B—HRTHHES,HICHE
AWECBDBENH D, FIZE FRHNEOHT
WA NS, HBEESAGEANSHAET D2 ET
ZAMO RN AEELDHENZ N, DX
SEF T, ZAFOP THRICHETFRMEDR T
THRMEICHREND D, TOEBFLEREIETY
SAEEE N EBRNICIIBE I 515,

-, VRO FIZRL 2 TOHTEIERISEA
BELD1~3K%<, BIGHEMEN S RAADES
WAEBE L TWSZ Eid, Aris LR IRRMED = 11
BICHETEHZEZ2EBICLTVWS, TOED, B
URARAE & P ERARME D B LB T B 458 LD h BT AR
MBI OB R M E T 2 LRI, EB550
BB ZITANTHBEOELETICR>TWE, &
DT EMSHET D&, BIEED 2 WVITEIBARMEATIL
RIHBICIE, NS ORMEICEEL TWS—HD
PSR D T D& IEROBEE OREIO DR L T
B ZEMNEZIBEND, OB, BT S PIRERE
IR S P, BB R T 2 8EtEN B 5.
F7e. A B LR TRMEN DR LR E LT
ERE L TS0, Bid 5 NIEKIREL 2 H
Ly FTH881C. PEREEZLEDEA MY
FENERIND, MBI RBERME S —BoP
EHEEIZRZN LU THEWIZSIHEDE D Z &N
EINDED., ZABHEERMNHTTENS DOHE
BERIEA DI EICIIREN D S,

UEDESZAMHOREED X UHREETN
JE B OB A AR OREICERICED- T
W5EEOLNS, HORMACHTHHEZNRECHE
FREZTOICHED., FHCHEOHLONY T—
TardidBIEHED. TORNBEEERALT
BIRENDH D, FICPHBRMEOREDLHE TOM
BIIHE-o T, BHEBIUELEMEEIDEAAD
ZEHBIEBNTHEL NS B OINBT L DR
ZEOMHFEAEE TR, HRBOTEEENHD Z &

ERBEIEMN RS 2w, Fe, PERED
ALy FBEEBREZITS HER. HRMED
BIRETHAMNBAMICK D RIS 209 FUHE
BHE D T HORR & T DM IR TH B DS R
PBLUHEAENBDETH S EbRREIN,

X [
1) Anderson J.E. (Ed.) : Grant's Atlas of Anatomy.
8th ed, Williams & Wilkins, Baltimore, Figs. 6—
37A, C, 1983
2) Greenlee T.K., Beckham C., Pike D. : A fine
structural study of the development of the chick
flexor digital tendon : A model for synovial
sheathed tendon healing. Am. J. Anat.143 : 303-
313, 1975
) hEEL B OAKERFE 1 BH - EBE, N
JIFIE, (WHRERE, SIaEE, 7, p.235-272,
1988
4) KB BHA AMEERF 1 B3 - EBHE, b
JUFDER, WHEERE, SAaENE, ¥, p.273-293,
1988
5) e, AR, HxBEBHRT, WA, dH
PE—BR : A0 ZRTRRE. BRREE, 22(%
SR515) : 263, 1995
6) Travell J.G., Simons D.G. : Myofascial pain and
dysfunction - The trigger point manual. Williams
& Wilkins, Baltimore, b.431—439, 1983
7) B, NGRERT, W EEY, #EMERH
DR AR T 5 . BPEkE, 21(F 25
5): 201, 1994
8) Weineck J.: AR —VMREI%. H@IER GR), +—
Ltt, ®, p.36-40, p.74-75, 1984
9) Williams P.L., Warwick R. (Eds.) : Gray's
Anatomy. 36th ed, Longmans, London, p.523-
525, p.569-570, 1980



=AM OB FRREM

Anatomical characteristics of the human deltoid muscle

Megumi SHIBATA V’, Yoichiro TSUJII 2 Keisuke KAWAKAMI 2
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2) Nagoya University School of Health Sciences

Abstract: Shoulder pains are common problem presenting to the physical therapy clinics. Myopain
is a major cause of shoulder pains. In a previous study, we suggested that the deltoid muscle might
be the main muscle involved in the shoulder myopain. It is well known that the deltoid has a compli-
cated morphological structure as shown in textbooks of anatomy. An exact understanding of anatomy
of this muscle is essential for examination and treatment in physical therapy. Previously, we exam-
ined the macroscopic structure of the deltoid, and found that the anatomical and functional complex—
ity might be closely related with the structure of the intramuscular tendons. In this study, therefore,
we further examined the intramuscular tendons in 25 deltoid muscles. As the results, most of them
had one or more tendons rising from the insertion (TT) than the origin (TO). Type I had one more
tendon (n=13), type Il had two more tendons (n = 8), type 11l had three more tendons (n = 3), and
type IV had the same number of TO and TI (n= 1). The intramusclar tendons were found mainly in
the intermediate fibers, only a few in the anterior or posterior fibers. In the intermediate fibers, TI
and TO were alternately arranged at the muscle belly, which enables the deltoid to take a multipennate-
form. The findings of the present study suggest that this alternate arrangement of the intramuscular
tendons might be closely related with the complicated function of the deltoid muscle, and also with
the cause of myopain around the shoulder joint.

key words: deltoid muscle, anatomy, tendinous structure
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A retinacular ligament and vein of the postero-lateral part of
the human temporomandibular joint.

Yosuke SHIRAISHI Y, Kunihiko KOBAYASHI?’, Midori HAYAKAWAV
Shigenori TANAKA?®’, Takeshi HOSHINOY

1) Department of Anatomy, Nagoya University School of Medicine
2) Department of Physical Therapy, Nagoya University School of Health Sciences
3) Department of Anatomy, Kanazawa University School of Medicine

Abstract: Inthe temporomandibular joints of 14 Japanese cadavers, we observed a new retinacular
ligament which connected to the retrodiskal pad posterolaterally and was accompanied by a vein
connecting with the venous plexus of the retrodiskal pad. This retinacular ligament originated from
lateral to posterolateral part of the joint. The origin included the articular tubercle of the zygomatic
process of the temporal bone. The ligament descended along the mandibular ramus to insert into the
fascia of the masseter muscle at the mandibular angle. The vein run from beneath the fascia of the
masseter muscle at the mandibular angle to the venous plexus in the retrodiskal pad, which run
parallel to the retinacular ligament, giving off branches to the retromandibular, facial, and superficial
temporal veins. There were no remarkable differences in the size of the retinacular ligaments among
individuals as well as between the left and right sides. The retinacular ligament had firm fibrous
connections with the posterolateral part of the retrodiskal pad, wherever the external fibrous mem-
brane of the articular capsule was lacking. These findings suggest that the retinacular ligament and
its accompanying vein function together to maintain blood circulation during jaw movement and

may also be related to the development of occlusal disorders.

key words: retinacular ligament, joint capsule, vein, temporomandibuler joint
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BN IEMG) &R, TS OT— YU OBE
ZX1TRLE, 28, T—FIXT_XTmean £ SE
TRUTZ,

C. ¥igt# R H7

MEHULEIZIIH A, AR, MPF, IEMGIZDWT
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213 98.58 £ 9.17Nm, HEAiL72.06 +=5.15Nm
THO, BAZRAOKT0% TH-7= (K2), B
DA & B U THEHENICEZR TR TR LE
(p<0.01),
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TEAC, XR-5000 __Tape speed : 2.4cm/sec

A-D converter
ADInstruments Pty Ltd, MacLa_b/Ss

Computer
* EMG integrated during 1 second of MVC.
* MPF was calculated with below expression.
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r=0.67, p<0.05, AP15 :r=0.70, p<0.05), HHITIZ
WINDOARIZOWTHHH EDHEBRERIZ RN
= (K4,

C.MPF

VMO IZ B 5 o> MPF 12 84.78 + 2.77Hz,
B TIL76.22 £ 1.32HzTH 0, BRIOZNIIFEEIZ
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Electromyographic analysis for atrophied muscle behavior
during maximum voluntary contraction

Fuminari KANEKO Y, Kivoshi ONARI 2> Yukio URABEI 2
Kotaro KAWAGUCHI 2’, Masashi MIURA ¥, Kazuhiro TSUKISAKA 2
Keiko OGATA 4

1) Graduate School of Medical Sciences, Hiroshima University

2) Institute of Health Sciences, School of Medicine, Hiroshima University
3) Division of Orthopedics, Hiroshima Kyoritsu Hospital

4) Division of Rehabilitation, Hiroshima Kyoritsu Hospital

Abstract: The purpose of this study was to indicate changes in electromyographic activity of atro—
phied muscle during isometric maximum voluntary contraction MV C). Twelve female subjects with
reconstructed unilateral anterior cruciate ligament (ACL) participated. Signals were obtained from
vastus medialis oblique (VMO), vastus lateralis (VL), and rectus femoris (RF) muscles during MVC by
the surface electromyography (EMG). The torque signals were also recorded simultaneously with the
EMG signals on tape recorder. The mean power frequency (MPF) and integrated EMG (IEMG) of the
EMG signals obtained were calculated on computer. Girths of the thigh were measured by tape mea-
sure. The MVC torque and girth of the involved side were significantly decreased compared to the
uninvolved side (p<0.01). Although the relationship between MV C torque and girth was correlated
significantly (p<0.05) at uninvolved side, no statistical significance was found at the involved side.
The MPF of VMO and VL in the involved side were significantly decreased compared to those of the
uninvolved side (p<0.05). There were, however, no significant differences in the IEMG of VMO and
VL between the involved and uninvolved sides, whereas the IEMG of RF at the involved side was
significantly decreased compared to the uninvolved one (p<0.05). These results indicated that 1) the
muscle fibers of VMO and VL in atrophied muscles during MVC were relatively changed to slow type
compared to the normal muscles, 2) the decrease of MV C torque per girth mostly reflects the changes
of muscle fiber type in MVC and the decrease of IEMG, and 3) the change of muscle fiber type and the
decrease of IEMG in MVC were major factors for decrease of MVC torque in atrophied muscles.

key words: electromyography, mean power frequency, atrophy, anterior cruciate ligament,
quadriceps femoris
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#&1 Dyck"” ICELAHMSNOSH

Hereditary motor and sensory neuropathy(HMSN)

1. HMSN typelA and 1B

(dominantly inherited hypertrophic neuropathy)
2. HMSN type I

(neuronal type of peroneal muscular atrophy)
3. HMSN type II

(hypertrophic neuropathy of infancy ;Dejérine— Sottas disease)
4. HMSN type IV

(Refsum disease)
5. HMSN type V

(HMSN with spastic paraplegia)
6. HMSN type VI

(HMSN with optic atrophy)
7. HMSN type VI

(HMSN with retinitis pigmentosa)
8. Giant axonal neuropathy
9. Multiple endocrine neoplasia, type2B
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Gene mutation of Charcot-Marie-Tooth(CMT) disease and genetic
engineering

Naoki KOZUKA ¥ , Nobutada TACHI ? ,Kazuhiro OHYA ® ‘Shunzo CHIBA ¥

1) Department of Physical Therapy, School of Health Sciences, Sapporo Medical University
2) Department of Occupational Therapy, School of Health Sciences, Sapporo Medical University
3) Department of Pediatrics, School of Medicine, Sapporo Medical University

Abstract: Charcot-Marie-Tooth disease (CMT) is the most common inherited peripheral motor and
sensory neuropathy. CMT is a heterogeneous collection of disorders of the peripheral nerve and is
clinically characterized by slowly progressive atrophy and weakness of distal muscle. CMT1A is caused
by DNA duplication on chromosome 17 encompassing peripheral myelin protein 22(PMP-22). CMT1B
has point mutations within the myelin PO gene on chromosome 1. By Southern blot analysis, single-
stranded conformation polymorphism(SSCP) analysis, heteroduplex analysis, we analyzed PO and
PMP-22 genes in patients with CMT I and CMTII. 5 cases from 3 families with CMT I had duplica-
tion. One case with CMT [ had a point mutation in PO exon 3. For the analysis of 6 cases with CMTII
, we examined PO and PMP-22 genes. One case of those showed a point mutation in PO exon 4 and
the other case showed an 4bp insert mutation in PO exon 4. CMT genes, such as PO and PMP-22, may
encode proteins important to maintaining myelin compaction so that a nerve signal can be properly
conducted. The identification of additional mutations in PO and PMP-22 genes in CMT may enable
refined structure-function of proteins correlation to be made. The identification of mutations in
other myelin genes that can result in a CMT phenotype will likely lead to a better understanding of
the biology of the human peripheral nervous system.

key words: Charcot-Marie-Tooth(CMT) disease, PMP-22 gene, PO gene, genetic engineering
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Effect of therapeutic procedure on the viscoelastic properties of rat
knee flexion contracture: Comparison between Low Reactive Level
Laser Treatment and warm whirlpool

Mariko USUBA V), Masami AKAI", Yoshio SHIRASAKI 2’

1) Course in Physical Therapy, Tsukuba College of Technology
2) Mechanical Engineering Laboratory, Agency of Industrial Science andTechnology

Abstract: Comparison of low reactive level laser treatment(LLLT) and warm whirlpool treatment
(WWT) on the viscoelastic properties of the connective tissue after contracture of the rat knee joint
was studied using biomechanical analysis. Fifty four rats were randomly assigned to four groups of
OLLLT 40mW(43.27) @ LLLT 60mW(64.8))® WWT and @ No treatment. Contralateral knee joints
without contracture served as a control side. Yd: NAG laser was used for the LLLT. The treatment
was given at three days a week for the duration of two weeks. After the six treatment session, the
hind leg was extirpated and prepared for a sample with the femur-knee joint-tibia unit. Degree of
knee extension, weight of gastrocnemius muscle, phase lag, and dynamic stiffness were measured
and analysed. The WWT made significant increase in degree of knee extension, weight of the muscle,
and the phase lag. The LLLT40mW revealed significant increase in weight of the muscle, but had no
changes in degree of knee extension, phase lag, and stiffness. The LLLT60mW revealed no signifi-
cant difference in the degree of knee extension, weight of the muscle,and phase lag, but also in-
creased stiffness of the joint.
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