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Evaluation by longitudinal site on suppression of calf muscle atrophy at sitting
position.
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The purpose was to consider the possibility of evaluation with the
ultrasonic diagnostic imaging apparatus using Gravity MRI, and to evaluate the effective
longitudinal site due to the isometric contraction in calf muscle morphologically at sitting
position.

Results: (1) The difference in conventional MRI image (supine) and Gravity MRI image (sitting) was
analyzed.(2) A correlation of ultrasonic and MRl was analyzed. Only 50% part of the medial head of
gastrocnemius muscle was correlative.(3) The calf muscle change due to the isometric contraction was
tested morphologically at sitting position. The changes were different every muscle.(4) Reliability
of the muscle thickness measurement and validity for the cross-sectional area of muscle were
enough. As for the muscular strength, the need to put other evaluations together was suggested.

MRI



¥ X C—19,. F—19—1, 2—19 (58

1. WFZEBRME S PO &

UNEYT—va HBEOERICEY, EEE0 ) REdESL WD, —F5, #Eltt
ST, Pax=T « ZJLA LR RNBETHY . @mELZELRAICKITD [JEY3TX] 2
Fliz OWERET 7 N DR E RIFT 2 ENFEINEZ PSS TV b, EBR, FREE i
REAMHEICEBNT S, B2 2R LB RN WBURICH 0 | BRI B AR NIRRT
B 2O ENCEERE W Z E BRI E SN D, L L. EALH & SIAL « AT ~DBATICIZH IR
B2 EORMMGERNYLETH Y | Sh R RATEVE RSP B OFEER M A O L X, U 274
B ENOESTIERWERE S 5, £ 2 TEEIMIZZ W B WAL 2 A 20 2iE A L7230 %
MZER TN EELEEZ DICESTZ,

FEEE OYRK 20~23 8 O FMEIFIE Clx, FERVERG =M B # A 2 T8 Cid7e < Kl
P RO RO R D Z & GRS OFEMEEAL) AR LTe, & 2 Tk 24~27 45 0 AR
ZECIE. B SEERIC X 0 BEhERALBNC R 22 B FE I AT BT K 2 h ZEME RS T BN 20 3 & FRGIE
L7z, LEORER LIV, & NMEEHZEMEICRIT 2 BRI 222 BB LI ADOR RRAEN LT L
I L7z,

2. MIEEOHB

AWFIEOHE—O BIIE, Tk 28~FFIoF o AL TSt L 72 AL BRE MRI (Gravity
MRI) T X 2 AR FRRABEEM A 2 & &I, LRSS T 2 M IR EfE 2 W & C OFHliE %
HNLT D2 & ThbH, MEIHRIC K DUEMOMBSHTIZ L0 Bhr (B XOEML) Z & 0E
INZ XD TR OIREZAL (Tiodr « [FiH) ZA87E U 7- BHEAL 2 5 8 U 7= B R RN 7 15 % fife
ST D, B O B, BRI O R BRI A B E L, FEREGIGEE A D5 Z L2 XD
JFE A PE SR BN S S Rl &2 TERB I 2> D ARGE L. BfliAr GIEAL - g R el - 07) 12
IS CTe M NIEERED Z L TH D,

3. WD Hik
(1) MRT HEEALIZ & D T RRAGARWT i AE O s A B 21 b

1.

s e 16 2 A5t & LT, ElliEar s ans

WrimfE ORIEIT 1L, MRT (Gravity MRI with 0. 4T
permanent magnet. Hitachi Healthcare) % fHu»
Too WREBBEALIE, R 2 Mo CRi A MBS Hh
90 FENOTREZ KM & TEIZ LI FHENAL, B
FOTRROEBERENL S ICEO FICEEE X,
R BEEN - BERAE Rt 90 fE . REAMELE 0 IS
L7z e L (” 1), FilE 2oRFEE D
29cm 3EAZE T lem MR TTL mmaRE 2 R4 L.
BT Y 7 b ZedView ZHWT, & T A, BE
JUE A0 PRI, TR R A7 S8 0D 55 A i R 2 R E L 7
(B 2), BEFEA TG THRE® 25, 50, 75%: .
MICBWTEGTHIEDH 5 t BELZHEIS L, T RS A M ER
MBEICIIRY 720 —=DLEHB 1T T~
X 2. MRI E{&



(2) JEALTO MR & BRI X 2 EMO %
AITE & [A] U X5 C Rl AL
B CHIE L 72 MRI i 1Al
HF—4E2FEHAL, BT A/
(SOL) . MERE 5 s (GM) - 5+
18I8A (GL) O i AR T i A% 2 1 7E
Lz, 72, BEIREEZE
HEE (MyLab25;ESAOTE #f) . VU
=7 7a—7 (7. 5Miz) ZfFEH
L. B E— FIZCTHBEND
20. Omm = & D4 & iR L
I ZHIE Lz (M3), T
1, TR 25%58, 50%HT, 75%H0
D 3 AFTE@EIRL (GM, GL %
5% TIIMEE B S 72
O HERIN) . MRT 12X 5
FRREWT RS & BB IR L D%
JE D B M % Pearson OFEE
FRE S ohr L=, X3 HBEREGIZLKZEHE
(a:SOL, b:GL c:GM

(3) T IRRAT U fe IR 0D = il s Bt A W e A D 22 AL

i 2t 16 A 2 xtGe & U, ffierid, BEBAHEN 90° 2o MR A PR & BEIELIZ L 7o Far 1AL
&L, PSR T AL CORERE, S RMEGHERFO AL & Uiz, BEFEED S 29 emim(if F
T 1 emfEIFETMRI T1 SRR 2R L, BEENT Y 7 b Image] ZHW T, AilSER. & 7 A,
THERE A PRI, THERE AR AR O A BRI RS 2 E L 7=, pUiERs L, B bma Lzt I8 R
L, FRNCHEE U e B S m s (ks Rﬁﬂ%)@$ﬁﬁ@L@@mﬁf@W%fﬁ
STz, REEEEDG D ORIEIZIZ, N> R~V RE A FF A —4— (LU HHD, ANIMA £t ;

H A F-1) =Wz, BIERALIE, MRT IR & [EAR OB EIHE 90° il Ok Az &0 | %%%F
i 90° TTFRRAIR & MWEIZ LZNL CIT o 72, HIEIR, FIE BRI T 3 B0 0 f KRS RAMEILE 2
2 [T -7z, 2 [BIORIEMEOFIIME (kg) & NRF I 55— B E 8 E TORERE (cm) & OFE % 2
BEEIIEJE AL /) (kg + m) DKM & L7e, SALOFHEEWT AR O i 21X, KA THICDH D t
BEZ#ES L, TMREICIIRY 70 —=DLEHEA{To T,

(4) JEENLRFEE S EERIEZ K 2 N ERARERIE O(F R L Otk

fat i BN 2t 20 44 DA RIS B A7 (TA) & BERE AR PNARIER (GM) &2 %t & L7e, ME N EEM R X
OB MR ZRETT 272012, BiE CIEFE—HRE DO 2 EOBEKIC X 2 ENEO—EE
ERMRRAED AR Lz, %E T 2 4 OREIC K 2HERIEDO—BE & Rt 20 f I
AR Uz, ZEMOME Tk, fERE & MRT | iémﬁ%ﬁﬁki@mﬁ®%kﬁ%%mb
BEt Lo, BIERAITEAr & U, BB Rl 90° ERIEES I RMAr & Lz, BIEICITRET
B WRE/R AR hma— (miruco ; HAL V~wwv /7 RA), V=7 Fu— 7%@%Lt HE
i, FHREE % 8 /512 L TA TIE 2/8(25%) . 4/8 (50%) .6/8 (75%) DT 4 .GM TiX 1/8(25%) |
2/8(50%) . 3/8(75%) DT ZMIE Lz, BIETFMILLFO@EY & Uiz, EFRORN T TRE A
B 8D~ —F o 7%, Tu—7 X 10Mz OV =7 Fua—7 %M L, K ICE
YT, TOH, EBICIAHOERNELRNZ L ET =X —TCTHR L, KFEE ETORK
RSSO HLENC < B X D Elig A B =— FTRIE L. ~—F o ZEMLOME 231l L
7oo FHANZIE Image J ZfEAH L TA, GM OO R 2 HMEIZ 28 E L, B Eich b ~—F
V&%U®%f%ﬂmtt MRI (Z X BDHIEIX, AIEERISRME Lz, BEE iR LorEn
D X ) ITHRIEEALIZ O HE 7K (Bless care; Kobayashi Pharmaceutical Co., Ltd) % Bh
£ U, MRT i D fe RARRE S O ENL & 2 8 LTe, BT IC ihmwj%ﬁﬁbfm GM
DOFFIEOBEN % FEHEC T 2 55E L, B LI H D~ —F 2 TENLOFHIE, PNHES R8Ik o i FEr
FEZFHIL7=, EBESESE. 22 Lo EEIIL HID (u Tas F-200; 7 =~4k) #fEH L
77

4. WA

(1) MRT HERLALIZ & B T RRAGAEWT i AE O F s A B 22 b

7 A 50%HE . BEREH PRI D 25% « 50%50 T BT EFE I X EME L 0 AL TR E o 72 (K
4), BINZXLDT-0HDEEBI L DTIBREOEANE 2 B, BML L B CTEREDN e D /) - H
DD B D T2 OB ERFIIIEANL 2 B E T 2 MBI RIE I 372, b T A OFEW mfaEx. voir -
WAL L RS RE < EDKE W - SN BRI L HFEEZ A LT WD &3
AL 7=,



o
)
@

w

FUh 100 187 D € o)
P A 17 T 8 ()

P AR T T e )

20 25 40 50 60 75 80 20 25 40 50 o0 75 80 20 25

X4 BREZEEICKIHHEEEE (E9E)
(2) JEALTOMRI & HBEIRESIC X 5 HIE

IR 49 00 BERSE

A
Bl

e

0 50 60 75
F [lxé[:]!;'[l“' (%)
e U] - - BT P [ - BT —pee [ 7

50

- @ [\{ir

il D Bf%

JHERE 35 PRI A (GM) 50% 5 0D 7 1% K W T
RIS B BB ZFR D (M 5),
B CORGE & iR imfg 1B 3% = &
ITHREIN TV B0, TBREA(LCHIE AL
DIEVNZ L DB NE 2 bz, BMILEJE
AL CIERED Ba72 D « AL TiX, GM H S
VM T K D L R T 1 R D FR A &
LTHMTH S, L., b T AGHHREES -

S = N W = O
T

GM T CITFRIE & 35 Z LT L v &)
Lﬁéh E DERNAL T DR E DAL TH H > 0 1000
WAL TIEAS R ELITHGENRLETH 5,

X 5. GMSOWERGIICEH T HEE

2000

3000

[ (fitzh; cm)

L ERtERTETEAE (MEEh om®) DR

(3) TR O Kbl

ERAL B AR T AR O 2L = 1. BHOREEEINVEHOHENEmEOLE (B4L: om?)
b T A iRikE I &
V) HR SIS 0D A5 R T T R ES A% BERSARABIZE  BERS R 4VMAIEE B &
A L. iE AL =
BB L. BN B REEE 1624069  448+140 1.65+0.66  0.35+0.36
HEEENE AR BT A UnfERE 1612094  508+189«  1.78+064 0272029
1/4 &5 o 5 AR T i A it/ REEEE 1396249 7994162 4934146 5542096
‘u‘ > e S A A~ M 3‘[ 4:!
ggﬁ tf’ f;z Hﬁgi%g%% UR#ERF 1344222 803x158  467+1.04  524+077
RIBITIHE 2 & D2k T REEF  1627£326 12394263 689175  578%1.21
X7 ho Tz, mIEE IR#EES  15.66+3.05% 11.96+216  7.02+173  6.01+1.19%
VT A O UHELIZ X 0 "
R O BRI RS st e RERE  1014+273 9844290  398+146  1.99+0.62
L. ﬁgﬂgc;’rﬁ?{j/\ IR#ERS  957+267 935+293%  398+166  2.13+088
BEILE (& 1D, i o LB 1.73+183  120+1.15  022+036  037+037
iR A 2 Exim i
i&q@%ﬁ@igﬂ;zg 3 IR#ERS 1614191  1.07+1.13  020+032 042+034
RS X ki
Wi RS DAL R B A REMEE 17324272 7444122 12954247  793+172
X [=]
20, OB E B RE UNHERE 17014281 7304112 13014232 789+173
U 723FAfh « SP A HE
Th D, * TR LB LAZSHY (p<0.05)



(4) JEENLRFRE I RS K2 N BRAGERIE OfF MR L OV
BRSO, TA - GM & HITTRTOEBALICT 0.9 LA ET, RFEEE TR -T- (K 6,
7)o HMEN - RERBOWMEEEETF o EEZLN, REFEE LT~ —F 0 7 DRVIRETOR
SENMETH S, MRT K AHEAEmAAIL, Wi T X COMWMM THEELRMEEEZRD =, i
LCiE, TA-GM & HIZT N TOEN CTHBIL 20 - 7=, 0 & OBMRIZ, M5 FROREW S X
0 b A FRAORENT R & OBIE RO 2 &L O (B T AT GM OFrfE oA B IR
WrEfg 2/ 2) BNEZX LN, Lo T, WEMAREELE L UIFHTHIN, HIDEEE L
TR+ EEZL LN,

X 6.

BRE RN HERE R

|_

WornrEs R RER N A

r_l
=

0.8
0.6
0.4
0.2

77777
777

TA GM

=7
1 - HRERRAERERY

0.8
0.6
0.4
0.2

777
I

TA GM

(6) HRDOE LD

JEOZHR% MRI (Gravity MRI) (Z & % JBEAZRE FERAGRFfIE 2 & &2, ARG TH 58S
G2 WAL E T ORMfiE 2 ML T 25— 0 BRI L Cid, MR X 2 e EoHBE ST
(&0 WL EDENTLD TREOEREL (Tebd - F8) ZF8E LRI 2 B L
T BRIRAORH IE D IAET — 2 Zfon Lz, S B METHHTRERRN 7 v hoa—2 k5@
F IR O IERE BT D A R L OB R E M 2 iRl LA R AREE TS 72, 50
HARZBE LT, B RVELUHERS O BRI RS O ZZ LIS K-> TRR D720, fiOEEZ 5
JE LIRHl S BT 5 2 LAV LT, SR 1AL 295 L, S RIEIGR 2N 5 Z &
(& D ZEMEIHNS 2 R A 72 BARRO R WAL I IS T & e o oy, Atk WRBEOMEEL . K
WAL (UTAL « AR B « @A) (R UM AEZ RS 2 L RERRICAH EE 2 b5,

< 3R>
(DMiyachi R, Yamazaki T, Ohno N, Miyati T. Relationship between muscle cross-sectional area by MRI

and muscle thickness by ultrasonography of the triceps surae in the sitting position. Healthcare 8(2), 166
(2020)

@Miyachi R, Yamazaki T, Ohno N, Miyati T. Morphological changes in the long axis of the lower leg
muscles during isometric contraction in the sitting position. J Phys Ther Sci 32:828-832 (2020)
(®Miyachi R, Kanazawa Y, Fujii Y, Ohno N, Miyati T, Yamazaki T. Reliability of lower leg muscle
thickness measurement along the long axis of the muscle using ultrasound imaging in a sitting position. J
Phys Ther Sci 34:515-521 (2022)



13 13 0 13

MORITA Yui MIYACHI Ryo YAMAZAKI Toshiaki 36
Effect of Loading Frequency on the Recovery Process of Disuse Muscle Atrophy 2021
Rigakuryoho Kagaku 463 466
DOI
10.1589/rika.36.463
Tanaka Shoji Madokoro Sachiko Inaoka Pleiades Tiharu Yamazaki Toshiaki 20
Blood lipid profile changes in type 2 diabetic rats after tail suspension and reloading 2021
Lipids in Health and Disease
DOI
10.1186/s12944-021-01511-y
Madokoro Sachiko Inaoka Pleiades Tiharu Tanaka Shoji Yamazaki Toshiaki . 45
Preventive effect of weight-bearing in disuse muscle atrophy of diabetic rats 2021
Journal of wellness and health care = Journal of wellness and health care 33 40
DOI
10.24517/00063402
9
2022
136 142

DOl
10.24462/jnse.9.0_136




Miyachi Ryo Yamazaki Toshiaki Ohno Naoki Miyati Tosiaki 8

Relationship between Muscle Cross-Sectional Area by MRI and Muscle Thickness by Ultrasonography 2020

of the Triceps Surae in the Sitting Position

Healthcare 166 166
DOl

10.3390/healthcare8020166

Tanaka Shoji Inaoka Pleiades Tiharu Yano Asami Nakagawa Takao Yamazaki Toshiaki 62

Fast repetitive stretch suppresses denervation- induced muscle fibrosis 2020

Muscle & Nerve 746 756
DOl

10.1002/mus . 27059

Miyachi Ryo Yamazaki Toshiaki Ohno Naoki Miyati Tosiaki 32

Morphological changes in the long axis of the lower leg muscles during isometric 2020

contraction in the sitting position

Journal of Physical Therapy Science 828 832
DOl

10.1589/jpts.32.828

Furukawa Yasushi Matsubara Kosuke Miyati Tosiaki 44

Inadequate object positioning and improvement of automatic exposure control system calculations 2020

based on an empirical algorithm

Physical and Engineering Sciences in Medicine 37 44

DOl
10.1007/s13246-020-00949-1




Fujii Taiga Ohno Naoki Sawazaki Takuto Ogura Kohei Miyati Tosiaki Sugama Junko e12407
Gravity magnetic resonance imaging measurement of muscle pump change accompanied by aging and 2021
posture
Japan Journal of Nursing Science -
DOl
10.1111/jjns. 12407
Miyachi Ryo Kanazawa Yuji Fujii Yoshinari Ohno Naoki Miyati Tosiaki Yamazaki Toshiaki 34
Reliability of lower leg muscle thickness measurement along the long axis of the muscle using 2022
ultrasound imaging, in a sitting position
Journal of Physical Therapy Science 515 521
DOl
10.1589/jpts.34.515
MIYACHI Ryo KANAZAWA Yuji FUJII Yoshinari YAMAZAKI Toshiaki 63
Relationship between ankle-joint angle during dynamic balance task and ankle-joint 2022
proprioception in chronic ankle-instability individuals
The Journal of Sports Medicine and Physical Fitness -
DOl
10.23736/S0022-4707 .22 .13985-X
Miyachi Ryo Madokoro Sachiko Ohno Naoki Miyati Tosiaki Yamazaki Toshiaki 36
Relationship between pelvic floor muscle function and changes in lumbar spine and hip motion 2023
due to pelvic floor muscle contraction
Journal of Back and Musculoskeletal Rehabilitation 759 766

DOl
10.3233/BMR-220240




Miyachi Ryo Morita Yui Yamazaki Toshiaki 35

Division of loading time in reloading the disused atrophic soleus muscle induces proximal 2023
muscle injury

Journal of Physical Therapy Science 193 198

DOl
10.1589/jpts.35.193

10 0 0

59

2022

10

2022

27

2022




27

2022

MRI

2021

26

2021

2021




MVPA

2021

57

2020

25

2020

https://phys-ther.w3.kanazawa-u.ac. jp




(Miyati Tosiaki)

(80324086) (13301)
(Ohno Naoki)
(30642219) (13301)
(Miyachi Ryo)
(50847001) (33304)




