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(Abstract)

Gross Motor Function Development in Patients with Fukuyama Congenital Muscular Dystrophy

Michiru ADACHI, PT
Department of Rehabilitation, Tokyo Women’s Medical University

Noboru SEKIYA, PT, PhD

Showa University

Taku ADACHI, PT
Department of Rehabilitation, Tokyo Women’s Medical University Adachi Medical Center

Kumiko ISHIGURO, MD, PhD, Minobu SHICHIJI, MD, PhD, Takatoshi SATO, MD, PhD, Keiko ISHIGAKT, MD,
PhD
Department of Pediatrics, School of Medicine, Tokyo Women’s Medical University

Hidetaka WAKABAYASHI, MD, PhD
Department of Rehabilitation Medicine, School of Medicine, Tokyo Women’s Medical University

Objective: This study aimed to clarify differences in the acquisition and timing of gross motor functions among
Fukuyama congenital muscular dystrophy (FCMD) genotypes. The relationships between genotypes and each of the
gross motor functions were also examined.

Method: The presence and timing of acquisition of each gross motor function by genotype were investigated retro-
spectively in 60 FCMD children, and the highest attained level, the age in months at which each gross motor function
was acquired, and the associations with genotypes were statistically analyzed.

Results: The highest attained level was most often shuffling for homozygous types and sitting for compound hetero-
zygous types. Compared to compound heterozygotes, homozygotes were younger (age in months) at the times of head
control and sitting acquisition, with higher maximum attainment levels being associated with earlier acquisition of
lower gross motor function levels. Significant correlations were also demonstrated between the time of acquisition of
each gross motor function, and logistic regression analysis yielded prediction equations for the probability of acquir-
ing mobility with the age of head control acquisition and age of sitting acquisition as explanatory variables.
Conclusions: Several characteristics of gross motor development for each genotype in FCMD were recognized and

the age of head control or sitting acquisition was suggested to be important for predicting mobility acquisition.

Key Words: Fukuyama congenital muscular dystrophy, Gross motor function, Motor development, Genotype
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WY TA1H660%) BEAHRE Lize BB, KRFREONS
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ik, AEROFEMYMER, FELFRZEORMEICOWT
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72 (OKRU-RA0055) % f%CFfti L 720
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PEE L7z BRI T LA VO, 202046 3T H
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CPENTE D) RIEUDT H), BATHEE GEEHRITHE
<10m/#), BRIEE) (DERVES) - RO FHE, @2
W2 EE) - AR—V o8 Lido2o0wihd
[IC1ED LTwhw] &%) o53HHE THiBR ST
BV, SHHUEICELYTE 7 LAV, 1~2HHICH
LI T L7 LA, FESLeFuEae N o3k
WHETE 5,

AR OFHIMIIC 1, Council on Nutrition Appetite Question-
naire (BLF, CNAQ) ' o H 4 3 B C & % CNAQJapan
(LLF, CNAQ)) ' % Hi w72, CNAQJIZ8IE H 7 &
WENTBY, ZTNEN1I~5DBREOFH SR,
R R0 TSP 28 B LLUF Th o 72 A IS ERIKT
EHIMITE B EEINTVD, EHEOFFMNIZENERD
LR % Bl A 2 & AT & 5 Dietary Variety Score (LA
T, DVS) ¥ &7z, DVSIZAHE, fsE, U, 4
FL, KR8, e iR, mas, R, 8 W
BB O 10 & 5D S VAR o & SRR EE 2 374 L 72,
FEMBCOWTITHEHAERS 12184, [2HIC1H
BRG], [HIZ1~20MEXRS ], TIFEAEEXRZV]O
FRNUEBEX 005, WRiZ10ME L, 204 %EDVSO
BEE L7z 272 SRzHEAS Y 0%fTHxs 5%
(23U F 24K DVS, 4 5 EZ @5 DVS & L7,

B D9 O I 121X Geriatric Depression Scale-15
(LLF, GDS15) 2V % Mvi7z. RG22 (v, v
Z) TATW, 5L EAY) DfE, 10 mDL A% DiREE
ThHbIErERTo MMM IZ 1X Adden-
brooke’s Cognitive Examination-IIl (BLF, ACE-ID) 2 % i
Wize ACENINZ5 D O, T 4bbiEE, il
Sravnl ik, Sk B2 MR & B 9 5 6l 2 ARSI bR
BEMACdH 5o ACE-LIZ LLHT o Addenbrooke’s Cognitive
Examination-Revised (ACE-R) (2t % & @ C, Neurosci-

ence Research Australia (NeuRA : www.neura.edu.au) Cpf
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ZINE
(n=242) (5,985
60mEA (n = 3)
SRR LA JVAIE (n =23)
MmHoRE n=12)

HTEXIRE (n=238

(n=204)
I I
0N A MRE VARV @Y
(n=99) (n=105)
1 Wie7u—

x£1 WEELOERKBUBLTONZ MNEETL 7 LA VEO 2B

TH 21k (n=204) TN A M (n=99) TL 7 LA VE (n=105) p i

A (%) 741656 735+6.3 74769 0215

P etk (%)) 151 (74.0) 75 (75.8) 76 (72.4) 0.583"
HE (em) 1564+8.3 1575+84 155.3+8.1 0.123"
R (kg) 54.0+10.1 541+938 539+105 09971
BMI (kg/m?) 219+3.0 21.7+29 222+31 0210"""
YEIE (4F) 129+2.3 13.1+22 127425 0.136'"

G (%) — 0 (0) 42 (40.0) <0.001"

LGB BT (%) — 0 (0) 23 (21.9) <0.001"

BiLT (%) — 0 (0) 39 (37.1) <0.001"

RIEIRA (44) — 0 (0) 22 (21.0) <0.001"
AT T (%) — 0 (0) 5 (4.8) 0.003"™

SEME AR 2 F 7213 n(%). BMI : Body Mass Index.

T2k, ™ Mann-Whitney UBsE, T i 2o thoE, * - hb/MUIRRE B (243).

FEEINTzo BWFRIZI00HT, L) EWRAZL D Rw»
B AE % R ¥ o Takenoshita 5% 12 X iE, ACEIIIE
Hasegawa Dementia Scale-revised (HDS-R) %° Mini-mental
State Examination (MMSE) & ¥ % Mild Cognitive Impair-
ment (LLF, MCD RFBAVEDHBIZBWTENLTED,
ACE-IITE MCT R R8I & 78 F 9 % DA 7 G AN B g
MAETHLEMELTWD, EEHIET X NI Trail
Making Test-A - B (LLF, TMT-A - B) 2Y % v 72, 1k
FUBE AT AR 73 AT 21 (InBody 41, InBody270) %
Hwvzeo Mg 2L ERTICEFH 2% 2 TW 5 IR Tl
EGM 2w A, DB R (Skeletal Muscle Mass
Index : LL'F, SMD % &Hll L 7= & KD 235 TIEH#HAL
LSMI 28 L7z,

WA FIRE TR IR 7 LA VO BFRIZIEV TN
ANBLET LT VA VEO 25T, EBEORE L
L T Shapiro-Wilk ¥ & 17\, 5B O 152 12 Levene
W x I WTHEM L 72o ZO%ICFHTEH B O B2 5 i
W& LTy 2o, MR LT o 2 i,
Mann-Whitney UM% % 17\, BATWIZEL D TL 7L A
WEBELTWD EMEINTWLIHHE ZHPIER
Y- R EREEY, L7V VEEY HIWERE L
T, ZHU Y AT 4 v 7 GG & AT AR B R F o
MET 21T o720 7B, FatLPLIZIBM SPSS Statistics 28

for Windows & vy, HREAKMEIZS% & L7z,

o R

HISAE A S 2044 (B 1 53%, % 11514, fFf:
741+667%) X9 5, JCHSZ w27 L A VEEIi©
FENA NEEAT99F (485%), TL 7 LA VEEDS1054
(515%) TH o7z (K1)o HIIHREHEDEAREMESL X
CunNZ MEETL 7 LA VO 2B, FE210MA
A HE Q28O R EZ IR T, CNAQJIZ28 FLLF
ThbLLAEKETETONZ NEN11Y 111%), 7L
7 LA WEED3TH (352%) TH Y, AEICTL 7 LA
NVEEICEMIET EM S H 5720 GDS15Tlda /N2 M
N24+194, FL 7L A4 VEEH38+23HETL 7L A
WVEEDNAHEBEICE D 5720 KIS, TMT-BTldu /v A b
73820369, TL 7L A VEEH929+4018 L T L T
VA NVEED, FARICHERMPERL Cne, &8,
DOMMOIEH T 2HMICABRENA O N R o720 %
BEMIICIX, TV 7 LA VEREZ ANERE LT, 4k
TR E D TV 7 LA NV EEHEL TV EHE ST
LIEHEFAERKE L, - FE TR L 22mblA
FCLBE VAT 1y 7RG OMGEEFRIITRT,
CNAQJIE 7L 7 LA VEABICHELTEY (v X
It 3.703, 95% 1EHEIX [ (Confidence Interval : LLF, CI):
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x2 HANEHH O 28K

THH 21k (n=204) TN A M (n=99) TL 7L A VEE (n=105) p i
B (kg) 24.3+7.1 25.6+6.7 231+74 0.003™"
HATHEE (m/s) 14+0.2 14+0.2 13402 <0.001™
CNAQJ (A (%)) 48 (23.5) 11 (11.1) 37 (35.2) <0.001"
M=28
DVS (A (%)) 89 (43.6) 44 (44.4) 45 (42.9) 0.819"
HHE=3
GDS-15 (1) 31+22 24+19 38+23 <0.001"
ACE-I () 91.5+6.5 92.3+54 90.6+7.3 0.083""
TMT-A () 509+19.1 49.8+182 508+17.7 05771
TMT-B (%) 87.5+388 82.0+369 92.9+40.1 0044
SMI (kg/m?) 62+1.0 6209 61+1.0 0.331""

Mean+standard deviation or n (%). CNAQ-J: Council on Nutrition Appetite Questionnaire-Japan, DVS: Dietary Variety Score, GDS: Geriatric
Depression Scale, ACE-III: Addenbrooke’s Cognitive Examination-III, TMT: Trail Making Test, SMI: Skeletal Muscle Mass Index.

T2 #esE, T Mann-Whitney UM,

X3 FLI7VLANVEAMNERE LA, —HBEY R
T4 7 AR

B T v A 95%CI pfiH
CNAQJ (=28) 3.703 1.695-8.088 <0.001
GDS-15( ) 0.246 0.111-0.546 <0.001
TMT-B (#) 1.008 0.998-1.018 0.285
AW, MECIRER

CNAQ-J: Council on Nutrition Appetite Questionnaire-Japan, GDS:
Geriatric Depression Scale, TMT: Trail Making Test.

1.695-8.088, p=0.001), GDS15(CHWVTHFL 7L AL
HIEE AREICHE L Twz (v X 0.246, 95%CI -
0.111-0.546, p=0.001) o TMT-BIZ 1A B2 BHES R 51
Lol

% %=
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(Abstract)

Association Between Pre-frailty and Decreased Appetite in Community-dwelling Older Adults

Yoshiki MATSUMOTO, PT, Masakazu IMAOKA, PT, PhD, Risa ITO, PT, Hayato KONDOU, PT,
Kazuma NISHII, PT, Misa NAKAMURA, MD, PhD
Graduate School of Rehabilitation, Osaka Kawasaki Rehabilitation University

Wataru ICHINOSE, PT, MSc
Kawasaki Hospital

Shotaro TAKAMATSU, PT, MSc
Maki Rehabilitation Hospital

Takanari KUBO, PT, PhD, Tatsunori MURAKAMI, PT, PhD, Fumie TAZAKI, OT, MSc
Department of Rehabilitation, Osaka Kawasaki Rehabilitation University

Objective: In this study, we investigated the association between pre-frailty and decreased appetite in communi-
ty-dwelling elderly individuals.

Methods: This cross-sectional study included 204 elderly individuals (151 women, 53 men) aged =60 years (mean
age 74.1+6.6 years), who underwent health check-ups in Kaizuka, Osaka Prefecture, Japan between August and
September 2023. We recorded frailty, pre-frailty, appetite, eating habits, depressive symptoms, cognitive function, at-
tention, and body composition. Participants were categorized into robust and pre-frailty groups based on Fried et al’s
definition of frailty. Univariate analysis was used to determine the association between the aforementioned variables.
Binomial logistic regression analysis was performed to confirm the independent associated factors with items that
showed significant differences, sex, age, and pre-frailty as independent, control, and dependent variables, respectively.
The significance level was set at 5%.

Results: We observed pre-frailty in 105 participants (51.5%) who showed significantly lower appetite, depressive
symptoms, and lower attention. Decreased appetite odds ratio [OR] 3.703, and depressive symptoms OR 0.246 were
independently associated with pre-frailty.

Conclusion: In this study, we observed an independent association between pre-frailty, decreased appetite, and de-

pressive symptoms in community-dwelling older adults.

Key Words: Pre-frailty, Appetite, Depressive symptoms
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FERRVBO bNT2e —TF, EHHENT—F D) b, i

®2  ICRCE D HIATR R

[l 75 1) PP W OBER  BREOERN  RHEAEH

FE IR JERJHLA BRI JERIFLAR) Ffi pfi Ffl  pfli Ffi  pfl

WRHJI(N) 128043491 72631461 148003752 97.40+2451 407 005 2287  000* 005 089
e HH S5 B AT % (1) 073+272  1083+376  1315+694  11.00+411 119 028 010 075 098 033
JHE) YA B B HPE (%MVC) 1260+629 1503704  1092+811 587266 507 003* 030 059 242 013
JE B HLAZE) B BIE (%MVC) 21.86+1016 17.10+7.30  14.44+7.68 976+595 607 002* 249 013 000 099
S B AT 4 5 KO (pps) 3.33+0.71 410+1.19 5.13+2.20 488+159 499 003* 020 065 076 039

%MVC: MVC task CHUS L 723 K1 % IEBAL L 7271 D1, pps: pulse per sec, *: p<<0.05.



7 v e AR T B R 25

By HA7E) B HIPH, SEE)HLALE) B R, EE) AT 5K
BRI O BN CERRZ RO, FEOLENTIZFR)
RERDLPoTe INOORELY, WEPBZOMEE
W AR RBOIR I X D B 2 WHEME 2RI S h
726

W, BREERR L ANEA < —RenI BN R T o B BB R
% S B WA, AR TR Wz SIAS R, BRSZ /X
RENDB LI, MEEFOWTHIC X o TEBFRIHOE
Erfrbd 3 X9 iSO, 2D X9
7 AT OFHTRAR L, ZENC B B x4 o E B Rk
DOREEEZ A DO WIEICE T 2 2 L3 T& B, —F
T, ORI & o THHE S M 2 BRI DO FLRE DS
A T OV P O F IR IS BV TR & R,
FAERDOFEBO TN L 2 WA R L L&
BHAAGEORME WS PICTAI LN TE RV, 20
72, WOICEBEO BRI OIRE L G L7z R L
LC, R O R S B B R R Aili 2 2 712D W TR o
HEWIXB2ERAEZRDT, RAKHITHHOERTE
WREZED L0120 FDT20, AW TR EEL &
2P > ) CHR AR 2 SEB MR ORI R & {2
MRV EIRENT, X512, MHEEHEAZICBW
THRMOBERTERREZRBD LD o7 T OFERITH
HIRNZ B\ TIEAT I SN 7EB AL ORI K & %
BNV EEZRLTWD, L7225 T, DITIZ~R 55
B HA B BRGSO, HIINC X 2 IR 2 B B R
JHOFLEE DEN DR, AT ICH W & N2 B LA EL
DORBIRNRTHLEEZEZOND,

BEHHALT— 5 @) LB S FPH R OB B, E
OERIZFRRZ RO, HEHHEE LD S EEHH B W
THAETD o 720 By B HEPH K OB) 5 B A 13 8 B HA7 ) 5
o9 B, “Recruitment” DAER % £, ALIAE D IE
B HAHEN A OWRIFIZ/NES <, BIUGEH /3w b
M, NI VEEIHA L XD, $hbb, XDmnl
AR LTS B B8I2IE, S S OIS o & B Hifiy A
MEME 2D, O RIOERIIB D FAPI 2D
Al o S B B LR T L 72 B BAkaIE,  [8hE o i
EIFIEN, BB E OB 2t R RERR B & LG
BYHAL O IERN NG 2 G MEAL DGR T D 2 W Fetk 25 &
;h“Cb\Z>22) 24) 31)0

AMFZE T B 5 PR S OB 5 B AE 259 0 O ZER T H28)
B2ED, BUHHECIBVWTIVERETH 22D
5, R A BILAE Y FR DS R TR E R 0 & BRI IS
WS RS S 22 o 72 2D X 9 72 Recruit-
ment D EFITHIHOBE NI L > TE i BEEE 2T,
T2 H S E 2 R BB VS BT 3 A AR A BRI B T B
LU REMEDRIR SNz 72, TNSOEBHAL T — 5
BRI DENTIETERZRO o722 Lh b, Kif
FEDMFLE KL, EE)HALE) B A O FLF LR A

DOEALTIE RV EATRIE S N7z, ATHIRICB VT
FEIRRIZ, B2 b O fhige il A PR 0 B2 IR 721F ©
7 RN DB E RITL TV A Z EPHH I T
VB0 Lt T, NS B LA AS R T 12 58K
L ChZHIET 5 X 9 7 Recruitment ® B 5 1%, fzErh
BRIZTCRP OBIEET A EFEEZ KL 7207217 T%R L,
FIEBRCEIARAE L, R IR U7 ie
HLTVAIRMEDVRIB SNz, T2, 2 ORI
WHEHED D DT o7z &5, KREIZHM DML
IFEREIK T 25| & 2 T BEMEAVRIE S 7z,

—HT, EHHALT—F D5 HFEEFEIHE IR O
ZRNCTEMRZED, BEPHEL D SEENHICBWT
FETH o720 Z OREFIIIRA P Z A % KI5 2 8
IZBWT, B H S NL B HAL O & Z 0BG L
TWbEEZ NS, B, BEREMDGHIE 23565
LI EBHAL OB B (Recruitment) & EE) AL D I8 K
B DO (Rate cording) DMiF 22 L E¥ 5 2 L THl
W57, F7, EEHALICBT 2 RBIHERZD
JRBEYHAL AT T A BRI L, KB A8 oo 3B B) HiA 1
EHETRAL, SHEO B A IS CRAKT S
B R 350 2 L RIS R TS B,

/2, BHINAEFHMOIIOWT, KIFIEIX
SEMG 2 & % JERBRIY 20 TS B AR B 2 JR%R L
72720, BHTHE SNEHORErERT—F &
LCHRZERETLILIITER Y, LML, $HEXN
W7 ATUIZE T, MBS S8 e £ 0 S8 Bl HLA Bl 5 2K
IR IR T 5 2 LB SR Tws T, 2o
ZEND, FIEBROFEDE L D ARFRICBT 2 KO
HHENL, K& FEBEORIAATET 2 @B AL B B 58
BT RERH 5, CNEEETLE, Rk
WZBU B EENEE o BB, EB B B O R
L, FEKHHEE D & KB o SHE) AT &2 IR B B 5
5T EI2X o5 T, Ramp taskiZBIF B LNV &38R L
TV YD B, T7hbb, FEEIRKHEIHR O
FNCEL Y, MENHL D DEENEIESETH -7
Z kI, BB DM % £ D Recruitment ® FE w126 LT
Rate cording {2 & » CTHIfi§ A2 MERNTH L L E 2 5
ZEnTELY,

AWFFEORF L LT, FWMoT—5 25, F—xtRE
DFEREIZAL & FERTIYIIBER L 72 O Tld e &, Bz
FIEB OIS BT 257 7 4 2R84 ¥ Magg
TEXTVARVENEIT SN, LY ik, &)
B D TR & B AL 77— Z (ISR H 5 Z & R
HaINTEBY, [FH—x5E % BE &M@ Clik$
BY5ty, SRENRIL O FAE AR IS Z8A L3 5 W REPE2S
EZOND, R TIESWRER TR 2 MEhH %
WHEELTWAZ EITA, MBI O R & HE)
MF—% OBEEEZ ST L TN e, H—W%E



26 bty SiREs

(2B B BRI ORI AL & G L 7 bk By
BHOSHIEES V. 5%, F—HREFIZBWTH
WA X0 FERNCHE L, SEBRE ORI 2L E a g
L7 i A B I A I S 2 2T B S LT E R
W, R B LUV A A B R R % MR 2
Z L&A, BRI O RIERHERFICED L) ICHEK LIRS
DPIOVT ORI MR E RS 5 2 LN TEL L H
Zbo E72, WHNC X 2 AEM MR O L LT
DE)BEROEBELZT 7200, TDAHZALFET
WETERVEIRTOND, BT, WP
DR OMEFENIRIEDZALE LT, HiEMmiEL 2 Y
T LR S A T OREAEAT 2 2 &5 g
SNTVDe S5, WZMITIRER XV b IREN
LD EEFRECLO0, MRRFHEEO 2 VIR E L
B3 5 L, BRI BT h I EROBEL 2
W T E AW S ATV, REFEOREDAR T,
T DB X 2 HEM 7 LD RIS ORLEE SRS
BT — 2 IR RIZTOR, VI, HiEHE R
ST EEESEREZY, FMMIC BT S R
Fe IR RIEFTONCOVTERT LI EIETE
BT\e TD7, SHBBEIEMRZRIC X > TS HE
BIFIET — & R, WAL R LT X TV 5 EHIESEMG (2
7 31 Y A {73 :;ofﬁﬁéﬂé%ﬁﬁ947
MR OHEE T — 5 7 B LT - T 5 2 212
0,iﬁ%%%ﬁE@iv&ﬁ@&%ﬁwaé®#L
RIDHIENTELEEZ D,

5

8

ABFZE IR A 1 OFF I D3 IS X 2 SEB) LA B H Rk
RO EWHOLIITAZEZHWE Lize TORE,
JRIEA B OVIEBRREENC B o & 37, S Bh LAy B B HiPH e B
BB F S 2 R A B AR R R L0 T S T e
IR L Y AR L 72

COZENS, INSVIEBHALDFEIHMICIEEIL, )
A9 % P s Eh HUA B B ARSIE, I A &
D LB BT 2 WM ARIE S 7z, AR
FeRE R, A TR U 2 ek A AR I L & B
FEICE DIRANBICHD L ENTELDONITOVTIHR
T B720DOR%E BWMET A Y ORBT—5 L
5o

Fl # KR
EENE RN R AIE 23 () A E s
B B

AHFZEN A F 5 A7 BER VR B A s P JE i Bl 412
L BB % 2T T L 720

EAVESY SR

X |

1) Langhorne P, Coupar F, et al.: Motor recovery after stroke: A sys-
tematic review. Lancet Neurol. 2009; 8: 741-754.

2) Bernhardt J, Hayward KS, et al: Agreed definitions and a shared
vision for new standards in stroke recovery research: The stroke
recovery and rehabilitation roundtable taskforce. Neurorehabil
Neural Repair. 2017; 31: 793-799.

3) van Lieshout ECC, Jacobs LD, et al.: Exploring the experiences
of stroke patients treated with transcranial magnetic stimulation
for upper limb recovery: A qualitative study. BMC Neurol. 2020;
20: 365.

4) Kolmos M, Madsen M], et al: Patient-tailored transcranial direct
current stimulation to improve stroke rehabilitation: Study proto-
col of a randomized sham-controlled trial. Trials. 2023; 24: 216.

5) Feng W, Kautz SA, et al: Transcranial direct current stimulation
for poststroke motor recovery: Challenges and opportunities. PM
R. 2018; 10(Suppl. 2): S157-S164.

6) Metoki N, Sato Y, et al.: Muscular atrophy in the hemiplegic
thigh in patients after stroke. Am J Phys Med Rehabil. 2003; 82:
862-865.

7) English C, McLennan H, et al: Loss of skeletal muscle mass after
stroke: A systematic review. Int J Stroke. 2010; 5: 395-402.

8) Azzollini V, Dalise S, e al.: How does stroke affect skeletal mus-
cle? state of the art and rehabilitation perspective., Review Front
Neurol. 2021; 12: 797559.

9) Mirbagheri MM, Tsao C, et al.: Time course of changes in neuro-
muscular properties following stroke. Annu Int Conf IEEE Eng
Med Biol Soc. 2008; 2008: 5097-5100.

10) McNulty PA, Lin G, et al.: Single motor unit firing rate after
stroke is higher on the less-affected side during stable low-level
voluntary contractions. Front Hum Neurosci. 2014; 8: 518-518.

11) Adrian ED, Bronk DW: The discharge of impulses in motor
nerve fibres- Part II. The frequency of discharge in reflex and
voluntary contractions. ] Physiol. 1929; 67: i3-1151.

12) De Luca CJ, LeFever RS, et al.: Behaviour of human motor units
in different muscles during linearly varying contractions. J
Physiol. 1982; 329: 113-128.

13) De Luca CJ, Adam A, et al.: Decomposition of Surface EMG Sig-
nals. ] Neurophysiol. 2006; 96: 1646-1657.

14) De Luca CJ, Chang S-S, ef al.: Decomposition of surface EMG sig-
nals from cyclic dynamic contractions. ] Neurophysiol. 2015; 113:
1941-1951.

15) Enoka RM: Physiological validation of the decomposition of sur-
face EMG signals. ] Electromyogr Kinesiol. 2019; 46: 70-83.

16) Jain R, Garg VK: Review of electromyography signal with detec-
tion, decomposition, features and classifier theories. Int ] Comput
Sci Eng. 2019; 7: 487-500.

17) McComas A]J, Sica REP, et al.: Motoneurone dysfunction in pa-
tients with hemiplegie atrophy. Nat New Biol. 1971; 233: 21-23.

18) Hara Y, Masakado Y, et al.: The physiological functional loss of
single thenar motor units in the stroke patients: When does it
occur? Does it progress? Clin Neurophysiol. 2004; 115: 97-103.

19) Arasaki K, Igarashi O, et al: Reduction in the motor unit number
estimate (MUNE) after cerebral infarction. ] Neurol Sci. 2006; 250:
27-32.

20) Hu X, Suresh AK, et al.: Altered motor unit discharge patterns in
paretic muscles of stroke survivors assessed using surface elec-
tromyography. ] Neural Eng. 2016; 13: 046025.

21) Murphy SA, Negro F, et al.: Stroke increases ischemia-related de-
creases in motor unit discharge rates. ] Neurophysiol. 2018; 120:
3246-3256.

22) Shin H, Suresh NL, et al.: Relative contribution of different al-
tered motor unit control to muscle weakness in stroke: A simula-


https://doi.org/10.1016/S1474-4422(09)70150-4
https://doi.org/10.1016/S1474-4422(09)70150-4
https://doi.org/10.1177/1545968317732668
https://doi.org/10.1177/1545968317732668
https://doi.org/10.1177/1545968317732668
https://doi.org/10.1177/1545968317732668
https://doi.org/10.1186/s12883-020-01936-5
https://doi.org/10.1186/s12883-020-01936-5
https://doi.org/10.1186/s12883-020-01936-5
https://doi.org/10.1186/s12883-020-01936-5
https://doi.org/10.1186/s13063-023-07234-y
https://doi.org/10.1186/s13063-023-07234-y
https://doi.org/10.1186/s13063-023-07234-y
https://doi.org/10.1016/j.pmrj.2018.04.012
https://doi.org/10.1016/j.pmrj.2018.04.012
https://doi.org/10.1016/j.pmrj.2018.04.012
https://doi.org/10.1097/01.PHM.0000091988.20916.EF
https://doi.org/10.1097/01.PHM.0000091988.20916.EF
https://doi.org/10.1097/01.PHM.0000091988.20916.EF
https://doi.org/10.1111/j.1747-4949.2010.00467.x
https://doi.org/10.1111/j.1747-4949.2010.00467.x
https://doi.org/10.3389/fneur.2021.797559
https://doi.org/10.3389/fneur.2021.797559
https://doi.org/10.3389/fneur.2021.797559
https://doi.org/10.1109/IEMBS.2008.4650360
https://doi.org/10.1109/IEMBS.2008.4650360
https://doi.org/10.1109/IEMBS.2008.4650360
https://doi.org/10.3389/fnhum.2014.00518
https://doi.org/10.3389/fnhum.2014.00518
https://doi.org/10.3389/fnhum.2014.00518
https://doi.org/10.1113/jphysiol.1929.sp002557
https://doi.org/10.1113/jphysiol.1929.sp002557
https://doi.org/10.1113/jphysiol.1929.sp002557
https://doi.org/10.1113/jphysiol.1982.sp014293
https://doi.org/10.1113/jphysiol.1982.sp014293
https://doi.org/10.1113/jphysiol.1982.sp014293
https://doi.org/10.1152/jn.00009.2006
https://doi.org/10.1152/jn.00009.2006
https://doi.org/10.1152/jn.00555.2014
https://doi.org/10.1152/jn.00555.2014
https://doi.org/10.1152/jn.00555.2014
https://doi.org/10.1016/j.jelekin.2019.03.010
https://doi.org/10.1016/j.jelekin.2019.03.010
https://doi.org/10.26438/ijcse/v7i5.487500
https://doi.org/10.26438/ijcse/v7i5.487500
https://doi.org/10.26438/ijcse/v7i5.487500
https://doi.org/10.1038/newbio233021a0
https://doi.org/10.1038/newbio233021a0
https://doi.org/10.1016/j.clinph.2003.08.002
https://doi.org/10.1016/j.clinph.2003.08.002
https://doi.org/10.1016/j.clinph.2003.08.002
https://doi.org/10.1016/j.jns.2006.06.024
https://doi.org/10.1016/j.jns.2006.06.024
https://doi.org/10.1016/j.jns.2006.06.024
https://doi.org/10.1088/1741-2560/13/4/046025
https://doi.org/10.1088/1741-2560/13/4/046025
https://doi.org/10.1088/1741-2560/13/4/046025
https://doi.org/10.1152/jn.00923.2017
https://doi.org/10.1152/jn.00923.2017
https://doi.org/10.1152/jn.00923.2017
https://doi.org/10.1088/1741-2552/aa925d
https://doi.org/10.1088/1741-2552/aa925d

23)

24)

25)

26)

27)
28)

29)

30)

7 v e AR T B R 27

tion study. ] Neural Eng. 2018; 15: 016014.

Liu Y, Chen Y-T, et al.: Motor unit distribution and recruitment
in spastic and non-spastic bilateral biceps brachii muscles of
chronic stroke survivors. ] Neural Eng. 2022; 19: 046047.

Hu X, Suresh AK, ef al.: Assessing altered motor unit recruit-
ment patterns in paretic muscles of stroke survivors using sur-
face electromyography. ] Neural Eng. 2015; 12: 066001.
Orantes-Gonzalez E, Heredia-Jimenez ], et al.: An exploration of
the motor unit behaviour during the concentric and eccentric
phases of a squat task performed at different speeds. Sports Bio-
mech. 2023; 1-12. doi: 10.1080/14763141.

Kline JC, Luca CJD: Synchronization of motor unit firings: an
epiphenomenon of firing rate characteristics not common inputs.
J Neurophysiol. 2016; 115: 178-192.

Duchateau J, Enoka RM: Distribution of motor unit properties
across human muscles. ] Appl Physiol. 2022; 132: 1-13.

De Luca CJ, Contessa P: Biomechanical benefits of the Onion-Skin
motor unit control scheme. ] Biomech. 2015; 48: 195-203.

Farmer SF, Swash M, et al.: Changes in motor unit synchroni-
zation following central nervous lesions in man. | Physiol. 1993;
463: 83-105.

Henneman E, Somjen G, et al.: Excitability and inhibitibility of
motoneurons of different sizes. ] Neurophysiol. 1965; 28: 599-620.

31)

32)

33)
34)
35)

36)

37)

38)

(Abstract)

Lukacs M, Vécsei L, et al.: Large motor units are selectively
affected following a stroke. Clin Neurophysiol. 2008; 119: 2555—
2558.

Heckman CJ, Enoka RM: Physiology of the motor neuron and the
motor unit. In: Eisen A (ed): Handbook of Clinical Neurophysiolo-
gy. Elsevier, Canada, 2004, pp. 119-147.

Enoka RM, Duchateau J: Rate coding and the control of muscle
force. Cold Spring Harb Perspect Med. 2017; 7: a029702.

Monti R], Roy RR, et al.: Role of motor unit structure in defining
function. Muscle Nerve. 2001; 24: 848-866.

De Luca CJ, Erim Z: Common drive of motor units in regulation
of muscle force. Trends Neurosci. 1994; 17: 299-305.

Dalla Toffola E, Sparpaglione D, et al.: Myoelectric manifesta-
tions of muscle changes in stroke patients. Arch Phys Med Reha-
bil. 2001; 82: 661-665.

Conrad MO, Qiu D, ef al.: Analysis of muscle fiber conduction
velocity during finger flexion and extension after stroke. Top
Stroke Rehabil. 2017; 24: 262—268.

Berenpas F, Martens A-M, et al.: Bilateral changes in muscle
architecture of physically active people with chronic stroke: A
quantitative muscle ultrasound study. Clin Neurophysiol. 2017;
128:115-122.

The Motor Unit Recruitment Patterns in Stroke Show Different Characteristics Depending on the Phase

Mio ITO, MSc, Takanori ITO, PT, PhD, Takanori KOKUBUN, PT, PhD
Graduate School of Health, Medicine, and Welfare, Saitama Prefectural University

Mio ITO, MSc

Department of Rehabilitation, Rehabilitation Amakusa Hospital

Takahito NAKAMURA, PT, PhD, Takanori KOKUBUN, PT, PhD
Department of Physical Therapy, School of Health and Social Services, Saitama Prefectural University

Objective: The aim of this study was to clarify the characteristics of motor unit recruitment patterns in post-stroke
at different phases.

Methods: A total of 16 subjects, 8 subacute and 8 chronic phase stroke patients, participated in this study. Wireless
surface electromyography(sEMG) was attached to the biceps brachii on the unaffected and affected side. We measured
maximum muscle force and performed visual tracking tasks. Then, we decomposed and detected the motor unit data
from the SEMG signal using the decomposition algorithm. We calculated the motor unit recruitment range and motor
unit recruitment threshold, and the motor unit firing rate was analyzed for phase factors and paralysis factors.
Results: The results suggest that the motor unit recruitment range and threshold were lower in the chronic phase
than in the subacute phase. There were significant effects of the phase factors and no significant effect of the paraly-
sis factors.

Conclusion: The motor unit recruitment patterns, in which small motor units act synchronously to control forces,

indicated different characteristics between the subacute and chronic phases.

Key Words: Stroke, Subacute, Chronic, Motor unit, Neuromuscular physiology
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(Abstract)

Analysis of Discussion in a Case Study Meeting for Physical Therapists Based on the Argument Model:

Toward the Development of an Assessment Scale for Clinical Reasoning Skills

Yuki YOSHIZAWA, PT, MHPE
Department of Rehabilitation, Ako Central Hospital

Chihiro KAWAKAMI, RN, PhD, Takuya SAIKI, MD, PhD
Research Field of Health Professions Education, Graduate School of Medicine Gifu University

Chihiro KAWAKAMI, RN, PhD, Takuya SAIKI, MD, PhD
Medical Education Development Center, Gifu University

Jun YOSHINO, PT, PhD
Departmment of Physical Therapy, Faculty of Health and Medical Science, Teikyo Heiser University

Daisuke KIMURA, PT, PhD
Department of Physical Therapy, Faculty of Rehabilitation, Kawasaki University of Medical Welfare

Objective: Clinical reasoning skills are one of the most critical competencies that physical therapists must acquire;
however, they are challenging to assess. We aimed to identify the assessment items to understand clinical reasoning
issues and propose solutions.

Methods: Conversations during case study meetings were recorded and transcribed verbatim. The data were ana-
lyzed using the content analysis method and classified according to Six-step and Toulmin’s argument model.

Results: The data were classified into 7 categories and 45 subcategories. All items indicated in the Six -step were ex-
tracted. Items not included in the model, such as those related to the environment setting, probability of the claim, and
exception conditions in which the claim does not apply, were newly extracted and classified based on the Toulmin’s
model.

Conclusion: Physical therapy case study meetings consist of items used to assess the validity of clinical reasoning.

Based on these findings, we plan to develop an assessment scale of clinical reasoning skills.

Key Words: Clinical reasoning, Assessment, Case report, Argument model
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LABA : long acting beta, agonist, MRI : magnetic resonance imaging, BMI : body mass index, ADL : activities of
daily living, HHD : hand held dynamometer, MMT : manual muscle test, MMSE : mini-mental state
examination, BBS : Berg balance scale, FIM : functional independence measure, FAC : functional ambulation
categories, PASS : postural assessment scale for stroke, IP : interstitial pneumonia, BAD : branch atheromatous
disease, OT : occupational therapist, LR : loading response, MSt : mid stance, 6MWT : six minute walk test,
METS : metabolic equivalents, ITUG : imagined timed up and go, IC : initial contact, TSt : terminal stance,

ISw : initial swing, MSw : mid swing, FB : feedback, EA : error augmentation, KAFO : knee ankle foot orthosis,
HOT : home oxygen therapy, AOT : action observation therapy, GSD : gait solution design, IADL : instrumental
activities of daily living, SABA : short acting beta, agonist
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(Abstract)

Investigation of Factors Related to Ambulatory Independence

in Patients Treated with tissue Plasminogen Activator

Yuki WATANABE, PT, MSc
Shizuoka General Hospital

Risa SUZUKI, PT, PhD

Faculty of Human Sciences, Waseda University

Objective: To promote walking independence in patients following intravenous tissue Plasminogen Activator (t-PA)
therapy, we conducted a retrospective study to investigate the factors influencing the walking ability in patients who
received t-PA therapy.

Methods: The participants were patients with ischemic stroke who were admitted in Hospital X between April 1,
2015 and September 30, 2020, received intravenous t-PA therapy, and underwent physical therapy during hospitaliza-
tion. Patients were divided into two groups based on ambulatory independence at discharge from our hospital or upon
transfer to another facility. A comparative analysis was conducted between both groups, followed by multiple logistic
regression analysis of the factors that showed significant differences.

Results: There were 48 participants. Multiple logistic regression analysis revealed that age (odds ratio [OR]; 1.15,
95% confidence interval [CI]; 1.04-1.27, p<<0.01) and the number of days from admission to the first walk (OR; 1.75,
95% CI; 1.08-2.84, p<<0.05) were associated with ambulatory independence. The cutoff values were 80 years of age
and six days from admission to the first walk.

Conclusion: In patients who received intravenous t-PA therapy, age and the number of days from admission to the

first walk were suggested as factors influencing ambulatory independence.

Key Words: Intravenous tissue plasminogen activator (t-PA) therapy, Early mobilization, Walking acquisition
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ECBHIC

RIBIC B 2Bt 2 S L, BEEERAL I B
FANREDOERALAIME L, k4 ot & EII R
LTWwb, ¥z, ERERE CERRR, 5 08RIE
Bz VichBuT, BRIRBANA L & o 2 RIS
X, S OARERBEOZMIIRE EELTWwbH, 2030
FIEAFBIC BT B2 0REBH L1005 AICES L &
nTwas?, 7 0104FRICB VT, A OAEOk
WIE I T IS B - 72250, AAIR S A0 E
g BB R R ERETIAE JROAD2023) 2B\,
20194 LARE, DA X ABEPIFECHRIMET L22 &1
— D 7\ (20194F 1 7.4% vs. 20234 © 81%) Y, HIC,
BEEAR TR TRICOUENASLNT, BEE1ERICIE
25% BHARICE>TWa Y, 20X ) hiORe iy
FIv 2, BEREAICHEE L TWARIICB T A4
BOMETHLY,

DB N Y F—2 3 O HME, kR, EBAGE
23k, quality of life (QOL) [A] RIZHD B F#gET
Holze LAML, HiROFEHERIIEDLE, LY NE
V75— a vICBULEELRAMNC, 7L VTR, W
IOUE‘EB L CHARTHMbY, Wi s 5ELY &
FTE72Y, 2Iid, RN LAEE L, BEK
H, EEEDL, vk VTR TEREL, £
WA F — 22 X 5 [HmE R 25, Med CHEIE LM
KL o R DH S,

Aficix, 2V ophaselZAIRL, OASBEICE
2 ONEEE, O - ThE, @RAFRLEEN, @ILAEHE
PAADORA 7, @FEIEATFICBI) 2 BEHRTO

* Physiotherapy for Preventing the Deterioration of Acute Heart Failure
Patients

1) WAC KRR BB ) N ) 7 — 2 3 VM
(T980-8574 B WA TH 75 BE X AL HENT 1-1)
Masashi Takeuchi, PT, PhD: Department of Rehabilitation, Clinical Tech-
nology Division, Tohoku University Hospital
F—7—F AN, 0%, ERETR, BYERE TLAv

KiLiE 7 ) 24547 3% X [FER 40
@ HBE] 94y AQTICHAF# SN T E T,
© 2025 HA B FRE A

RETEICDOWTHERL S %0
LAREDREE

1 LARZDEHEY

HARTA b, TOREE, 550Dk R b,
Thbb, LBICEERRY 2 I3 R A3
U TR ¥ T HERE O GRS A5 Behe L 7285 1, IRRIR
B - BEIRIRIEATBL L, 2 RSP  SEB 75 AT
T BRG] LEgshTwz YY) $22 ERA
FiziE, TOBASE G201, BERRE AR,
BEAEAEL Y, ko sa) Luish, O
TN 2 R 2 BIE B AR % P T,

2. ALK

BB Y, DAL [HRES ] Tk <, OERER
120 [HRERR] <5299, 20720, OF
SRS - i (£)Y LHMERT (£29 2513
TRZHZET, DAEOFHY A7 ZEHLRL TR
2o DAZOWMER T orizid, JOEEORED
L, DAEMEZRTHTR A=A LIZDO0N
T, BHERZORBEOWIREE A DECTRET D 2 LA
RKOLN5L,

3. SET

DA, R ORI (23D ORELGIRR 2
B, K E LB 2 (American College of Cardiology Founda-
tion/American Heart Association : ACCF/AHA) 474 (1)
R, OABEREEICHES = 2— T — 2 LIEHES New
York Heart Association : 2L F, NYHA) U BEAES 8, in-
teragency registry for mechanically assisted circulatory support
(INTERMACS) profile 5338 253 2 75, #if iR 0 —>
TH 5 EERHE (left ventricular ejection fraction : LI T,
LVEF) 12365 < BiRsEY 255 ST b, HiHz, 2021
R BT 5 [OAEO S @z | 123V TLVEF
RIS A LT il ) 8 S g ),

- LVEF O F L 7z Lo A 42 (heart failure with reduced



52 BlepgRgi 52&M 1S
R1 OAREERTHE - HE
HE A R
DAE (JRAREL - IBREL - BRELLAREE, 7o 2 DIE L)
YL B (MR PSS, BIERLLAR )
FHEMEERE(T I A R—T A, Pagf R— )
O | FEMLEE ERLE) \
¥ |mEEAEEGET YT =7 X, Bfi) U<wF, EREHR)
P orids BB (FOR RIS RETLEE, B eMIaME, BB RS
SREBERRT (777 ) —H, RYH)
R BB (B 9R)
R Y A b7 4 —)
FEFNE (B IEWTEE, PUREENREE, SIS, NSAIDs, #7195 23
R R (KBRS, BiEfR, ZRFAOKRE - FEAD)
IR R (A MR L% )
HRMER (7 7 o —NEYE, LE - LEFEKBIE
MmATENRE | 07 R —F
gk | EOfamiE (Em, FRIEEEETTEE, v o)
e ZERe E
55 I E
BAREe, WEERILEERS
TEERR (BRIARME, SANRYE)
REERNR | HEIAME (OB AEED, /L\%%?EI%)
B | BREERTEIEREE, BE7ry7)
K2 LAEOHERNT (FAILURE)
HERT Rt HERELOIG
F | Forgot medication | FEDERA I R 77p——DhE FRAN - FEEHERERE(N
S EiEBE O T | ARIEEEEIEE (RIRE) S U NDEA
A | Arrhythmia REEHR REENRIGHR (ablationd) BENERMEAEIROBRH
Afterload e k& R TR R AL FEEINTHIE DTS
Anemia E=giiin A - IHRSE, il - 8 Rk, BUIVEO M
| | Ischemia I MATHE LAEE AR
Infection Y RYSERR (TR E) EETRIZESAA
L |Lifestyle EiEEE HIE - §E DREFEEDE=R Y 7
By - KRG EHREFHE) | MEREHE, FENE
ZEEEE - IRENHIR W EA B - IREEORE
U | Upregulation AR RE | FRACT 55k FRBORRERER
iR IR IE DT BHEO 742 —7 v
R | Regurgitation TR R BAE(DRBEERE, %) Bk o R
JREBIZXT H1E% 7 LA VR
E | Embolism i If Fe FEARSE AR BB 2 BRI R OFERE
BRI IR FHIBER, foot pumplRié
ejection fraction : LA, HFrEF) : LVEF40% LI F J YT A5 4—T v (Nohria-Stevenson) 4748 S &7
- LVEF 888 LR L 72044 (heart failure with mild- Y, HERWEBIZL D EWSITET) (3.
ly reduced ejection fraction : HFmrEF) : LVEF41% LA
1.49% LLF *mid-range = mildly reduced 4. DAREDOAREE
- LVEF 2872 72004 4 (heart failure with preserved DAZICBIT LRI, KEIFEICE5[9) 5
ejection function : LL'F, HFpEF) : LVEF50% LA | ] B & OO & 2 THRKHER | Th b, £ L
- LVEF 282k 3% L 72004 & (heart failure with improved T, 2R OAREOKREIL, EENE Thbb, EZE
ejection fraction : HFimp EF) : LVEF 2SR — 2 5 4 ~ LR KIHE (left ventricular end-diastolic pressure : LL T,
BED40% L TF A5 10% R4 ~ MU gk L, 20\ H LVEDP) ® L HTH 5, BMOAEZRIET L E, LA
DMERFIZ40% % Lol > T 7= BE T i O & 5 FLVEDP @ _E &2 Hess L CliE IR 2

ZFOMOEERISHEE LT, 2 =)+ Y4 (Clinical KIERTH 5072 DIMEATRAATEE 2D, EO Lk
Scenarios : CS) 434, 7+ L 2% — (Forrester) 2%, WZHLMBIIBVT) sz AL S, HIZ, AL
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1 ACCF/AHAZMEIC X B AA4E Y A2 O AT — v
DAEGEON, [WHEICERL, @WREEAAZITI) 2L RIS L72b o, T4 TIEHEIZ, universal definition T 5E 3%
anlt1s), Stage A/B%.0AG) A 7B E L, Stage AlZV A2 7727 % —DH, Stage BIer B RN+~ — 1 — OMSEREE
B I234 9 5. —J7 T, Stage C/DIMIEBEMEOALIRETDH V), Stage CIL UMM Z LW FIIRIEZ B4 2 BEW, Stage DIZ4E2 0] DL _F

DIAEABEZ T B, WhW S HFEIMEO AL TH 5.

£3 OAEIIBUT L5 TEO LR

Clinical Nohria-
Forrester: NYHA
Scenario%$§ Stevenson% ¥ AR
EHIRS R AR fRAE EEE, RE BEE, FE
R Pt 3 SHAEE S 301
REEM {0 &L =l %l
it e P puld By E=1A piihyd
B | BAMHICIEHINE | BEFRENDS, 50 | SGAT—TIICEL | EIFHERLLTO
12RY, HoMEBLE | mMBLWEERE | YPCWPECIZEERH | LALEBWEICER
ERERMLSDICNE Iz $IMT TED
FEA | hELRESRERIC— . _ N
BUGLLOELER | BAOISBOREARELCLRL | S OB do O
BERADLELHD -

B MATEREDS B SE 9 5 WA, cardiac pathway (&
Lo 1% BB Pk ¢ cardiac failure) & vascular pathway (& I &
JEHUVE © vascular failure) 25218 <A Tw 219, cardiac
pathway &, DFEEDME T L 72 O AMT & 22 LB fiy
WX BHTAREEICE Y, OAIIREEE 22 0, R
ERTDLIYATATH D, —7F, vascular pathway I3,
DPREEKTOIRECTH-TH, BANELATL LD
2 IMEEPTB X OIS stiffness TTHEIZ X D, KAYHEER A
& WIAE BT T DR 2 i 2w s £ 72,
PRTE IR0 U B RS D IFE I JEAT LT, BERK o
BB & ORI EAE L2 E ShTwa ), L
727455 T, vascular pathway 12 & % &, KA IRIE R A E
e LCRERZL2WUREYND Y, B FREY 0 T
MR &L, FEAEVENTUL R, SEEEIIE o dru DG B
ROFRERS I,

5. LAEDORIE R

DAEBE T, OREEMKT LG THh 5 FIER
L% B FET, MIERMNERL, CHIEEARNTAELS
BRORBBEC L2 0Ths (M2, k& 50T
T, (1)Frank-Staring 5 (X13), (2) i kK1 o
WAL, Q) DRAOERELE) EF) ¥ IEICHT
b b,

(1) Frank-Starling #/% (X3)

EHLTHIE, WEHOFMICE ST, 1AM AH
A AN, ODAMENEZ 5, —HT, WHH L WITE
JE D LIGRASRE T2 X » TIEEOA 22 25 254
&, DAHEAMET L, RN O E NSRS A I
w5, ZOO0HMMEN L ) EIMksSn,
— AR EZENE L 2 ETOAHBEZMERL LD
£ %, LAL, BIPGHEEDMKT L 72 I-AE M o HAE
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2 LARZOME R R ofE 2 R %KY ST hEdEo JIEE)
LR Y THEREE IS, Bie RUVEBIR2ER L, ORY 7HEEZHERFLEL D L35 Wb LAKROEFE (KAF X5 v R)
ELT, BABBEDPS WIS MBEEER T OEM L (Lay - 7y IFF vy - TV ERATFa Y RORGEL), AR

KB DG, Frank—Staring® A 7 = X ADRIBE N TWD. FHIT,

DA R T, DB 7 B & OV REER 2 S b,

MIZRE2SDOFIHTH Y, REREOREIFHET 5 &, LAMO—HE 2), REREI ST 5L, HOOAEICEDS (7

L — DO A ER5)

B3 Frank-staring® £ /1 = X A

LAP: left atrial pressur (ZEB5H), PCWP: pulmonary capillary wedge
pressure (MBI IREL AL ), CVP: central venous pressure (Hv.[»
BRIE).

DR EBEST SN2, i, B, O DUEE
P, BG5BT L LR RO BER
ZRLTWS., LHIBEETICHEY, MEOBRMEEEsE L
5 &, DMEEINCOENICHERAT RSN 5. 20k
B ORI ) RAMIRS L, 1B E2NsE5 2
T, RLZZEE»r SO AR ZIETREE 25, —
T, HIOIGEGEAME T L2 EREE o BREOARICR S &,
Frank-Staring Hi# 25D TR 2 R & & 2 0, miE W OB
3P 2 0 EOH T DT MITHE Y, i, IFRE
W, WD oM, MAKEICES.

OARGBE T, Frank-Starling B (348 B2 12 F% %2 2 70 M
&), WAMEZES L COARE ORI E S DS,
DI EDREITE L R 57200 TlERL, I olLicES
(IX3)s LVEDP % W4 % & SNAMEH W TE 50

X ZORHTH %,

ZLT, ) oMBIAFED iR, MAETHY, W
FAEME, AL O B B 2 K s 5 TR
PUPERANE | &, SIS ARSI ASHEAT LB PR L2 K 55
DRI 2 [WEANE | 1 s s P, R
ik, B YD OHEC X 0 A U B [ T Al K
W L. EBITOIGEC X Y AU 2 [T By A |
AR, AMULALRBETHL Y, EmE, MY
VONTR AR S 2 2 LT, WK ORI % BT
X205, U Yoo LR A & i ik s o1
M3k L, MATBYREERiANE 2% %

(2) ALK - DIEPEAL

REARR, Loy Ty VTV - TIVRAT
Ty (RAA) R H 2, SNHIE, M %] Xk
S L, RWMASII % 56 2 & & TIEMER I/
Zo LA L, BUALT 22 L COBRMAEA L LRSS
EAG R TERIC R ) E 2,

3) L&Y EFY ¥

Rk X OO OB A & U, BRBIRE % M
T 270 OBOME P E LT 5, L5 EF
)7 HBYLT 5 2 & T, OBEREI T A 4 LAk
NEHERET S,

LARRICE T HRERELBE

K4lZH A4 FI4 BT HLLAEDOZH 70—
Fr— NeRTY, DAREDEEbN A, BRI,
B, N4 F VA L ETREL, SAITR, WX
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K4 OAZOBR7O—F ¥ — b

NT-proBNP 25125~400pg/mL & % \* iZ BNP 4335 72 \» L 40~100pg/mL
OYE, BEOLAEOWHENE G2 L 2%\, NT-proBNP/BNP
DIED B TEEMIIIZHIWT T 5 D T3 22 {, NT-proBNP/BNP 0 ie
s, EREREREE, Aimcthv AL, Bz dH L LTS
AT R ERSEICANT, SR B BEER SERIA,
LDEX, BIBXHoOFRE EDITRAMICHELT, Lxa—¥
WA O VE: % YW T 2 LEDVDH 5.

A, 12FFEL.OER, M A b F AT, OB D B
2TV, BEWFMOKE LAZOHEL BT
299 ferid, WAERERE, VT VI A LPOTEMI
HR L, WREOEWIO P2, MSRE2ERT S 2
LR HNT VS,

1. 74TV NVTHEARXY b

ESCAPE trial \IZ B \WC, M 1/30 Lo 7 HFIEN, 111
T, MEED oMK, EED LORE 28 o
RSP, ARETR DL EORFIER, BFERIREGE, PIZERIR
JE>12mmHg D, 9 - lifi i 2 7R3 PCWP30 Ll | % F
WT BBEICOWTHET SNz, TORE, 28D Lo
LA 3 X OV BEFRIRIT >12 mmHg 12 35\ TEFilll
R sne®,

ALY (orthopnea) &, ZEOAEHIRON 9 - 1%
KBLCTHY, BAETHARRINL BED60%

CEDONDD, AHZZNE LT, BABLTIRERIC
L, #IREIRAHINS % 2 & CLVEDP2S ES-L, i
I o llE KT 720, WPREEERE S5, LSk
WSS 5 2 & TRERIBER T 5. HIZ, BT
(&, MR R IS X AR R 2T, AR R R
PERTTAIE —HEEZOLNS,

HiJ A7 P R (DL, bendopnea) 2 13, ARV 458k
WCBWCHIEMZRY, RichhzTE, PRzl
FUIF R R RO W2 TR T 5. 10-30 R TR 4 12
ERO BB D NEHEE T2, OAREFICBIT 2
bendopnea D A7 % 13 18.0-488% & S h > gl IE »
ERE EERME LA X > T, #80% I HH A
G EI1E (activities of daily living : BLF, ADL) f#il]BR % 4=
Lo esna®, —5c, MBEHEENRE (chronic
obstructive pulmonary disease : COPD) %5 o I’ g5 F 12
BUTbAOONLZ B0, ok &
DETHNTL2UEDLND S,

2. I A b ARAr

AfETIx, 4 NI A4 JHEREE DS class 1TH kT
bV A F)JR 7 F K (brain natriuretic peptide : LAF,
BNP) B X O'NEK¥m 7 aliitks b 7 AR TF F
(N-terminal pro-brain natriuretic peptide : BA'F, NT-proBNP)
DWW T %,

BNP, NT-proBNP i, /02D REIE SIS UTHER - 4
WENDLBALVELD—>TH 2%, BNPH & O
NT-proBNP |3 LVEDP & 1E D4 %, LVEF & (3 O
ZRL, DAEOBW, EEERB IO FE PR REZ
NAF<2—=H—Thb, 72, BNPfi & NYHA 53 HH O
EPEICOWTH G S hTwa®, i 1, BNP
=184 pg/mL, NT-proBNP=55pg/mL T&H ), T D LY
BWEEI12E, BEN 2 02O REVEIIAR O TRV,
— 7 ¢, 100=BNP<200 pg/mL, 300=NT-proBNP<900 pg/
mL Tl, OAETH L EEMENE L, DB E R
Za iSRS 2 I EK L, FERBREZIT) .

F 72, BNP, NT:proBNP {& E 0570 & 50 S 2 2,
EHOEH TZARITHESL, BIhoRHEERICX
DG RENDSE, DREUNOEEEZZIT L0, Ml
OPUIEEEZET 5. BIZIE, ks, E=H%E &
I, BRI BESE, BigERedE, A4, DB TR
fliz /R4 —7 T, BNP, NT-proBNP 2% 125 1F % BEIG
NTERATLZENS, BESHMET L3 WiniE (L
Mt ORI A2 RE), 7 - TGS 2 IR
WCIHEfEE & 52 25D 5. NT-proBNPIE, BNP L D
I AE < (12045 vs. 2045), B HEM OARAEEE DS
o, BREETHTEELZZIRTWEY, Z2oo
DAL LT, &E, %3, BMHE (Na K, Ca, Mg
&), BEE I U E L KR OREAEICONT
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E5 OAEOMERIHE D IR X St O HER
[AARTEBR G S ONERERT LR A N7y 7, SETE 2, p.67, 2022, ML | SCHR38) X V) #Fafi & f Tk,
SO EOBW B & OB R & ISR 2 5083 4. W QMM R, LI 005 & I 08 o0 M4 554 He s
1:28 %570, THEOMEREPETLD. OASOEEIMHEY, Wi ol FEEIMAME MIBrEKE e fELd 2.

P CHERR L 72\,

3. Wds X ik 57 (15)

M X BAT T, WSt 2 i L7z LT, Ofe
OMARTH 2 0HEK, Wil S BRSO 9 - I,
faKEr R OFEZIBRT 5, B2, EAPZHE LT, Ml
REGOIEZEBEOGIHOE LR 52 L Tlo
i & b TREN I 24T —#MIZ, k=
BRI GEMICEOONDE Z L% v, g, Al
GHERARTL D K&, I, Afid) ¥ 8E Rk
TR X Do EBEBEEIBIC B W TIE, anterior-posterior
(AP) #i TH B R — ¥ TVHE L e B 728D, — el
¥ OLALIEER) X 0 D 10% R, DEEIIEKSh
HZEICHEL, LRI (cardiothoracic ratio : PAF,
CTR @ ZPE55% P b, BE50% P ETOank & HE) %
RS 50 F7z, WEMIZEIREMEIHIML, i -
MASTEF L LT\ 728, MK FHM 1213 8 TR
VUEETH Do FEIZ, T WAL T THsg A3 #E 72 0
RERHE, OREBIFELL, DEO B8
B3 5720, CTRABREH S NS T Ve LA EDOY;
G, EEASEN»O6T Y, EREEAICIBLEES
H2e, MigFIRE LA C X B A8 2528, AOBERIC
L4 2RRMOMHICHME LR BHIZ, LAEI
B LMD oliE, DT o@), MRS C 7z
B0 BB 72 IEHHR I A 2% (]5),

RO Ml 5 o i B # IR 1520 mmHg) @ £ H 1§

(Cephalization) IfiL#EF- 4345 AT
W PERG 7K E (BB &% IR FE 20-30 mmHg) @ Kerley’s line,
Jit 1t A5 ] B D v N

it B A Wil K B Ol 5 DR E 30 mmHg <) © $E 52 (But-
terfly shadow)
P Eop R RERICEHIi L, A3 Y ba— LIk
NaiRg 5,

4. DR )
OAREBHIC BT 2 DB S HREORENE, LA
DWEEDW % Hig L LB B X OB EFITH
%o BRI, MATEIRE (LEIE - AFE), Lo
TR - BEpl, OFFOREESY, B - RS L O A7 1 7
Ca IR 5. B, AEIHEEECH
LVEF % §#ili % Z L 1&, FRRER Wt i o U Pk A% &
9 HFpEF B £ 'HFEF # 7036 L, R %2 V£ 5 %
ECERETHLY, o AEBRGOHEEIIL S
EF VIO R HRT 2, FIS, ORI
DR R LA O viability O FHI L2 A CTd 5o LR
FE, VA RS O i L O B % JE AR A L2 SR
WHETH D, GbET, EROAREEGEOMRREY L
T, RBSEARIT 2E0H D, AROKES X O
PR S% S % o

5. ZOMDES) T 4 —

DAEDFERRER AT — Vil z D 5 72012, L
figi 77 7 — 7 VAR, BERIENS R (magnetic resonance imag-
ing : MRD), I ¥ V¥ z2—%—WifE#i (computed tomogra-
phy : CT), BiEFMATA LEIIG U CEIT %
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6. DAEDBZHEH A FF 4 ITHD R (guide-
line-directed medical therapy : GDM)

AN EHY Universal definition & L CF %2 3% S L7z [l g
JIZ [Fantastic Four] 2SOAEIMIFLEDNNT 54 K
TrERILEY, $hbb, Q7Y VAT VYU
HRA TN T4 2 HEFE (angiotensin receptor nepri-
lysin inhibitor : ARNI), (2 SGLT2 (sodium glucose cotrans-
porter 2) BLESE, GBUERIE, DI AT VaLvFaA
F % % 1K 55 PT 3 (mineral corticoid receptor antagonist :
MRA) O AKIPFHB RS, EHHE KL, 2B
I 5 N — R 28039 (95%CT 0.31-049) &, EWERD
Pezom Le o —J7, B0 BRI 0 3 A 2z
728, BMAENIMEL, BUIRTIE, HREFZ X4 L LT
DOHClass [ & ENTW5E, ZOMBRET, pERII, H
BRI FHRLENRIE 2D, ZEE»D 5
V) up-titration 28 HHFF S 2 43, ARILE - TR - OBl 2
B - DASHES, OFv - EFRONBUIEESLE
TH5bo

bk e i

MEIOHA? S, AT REFICHED, KA ¥ boihib
N5, Fa VEHFKRTHDLZDIZL T 5 FEilZOA
EEFE, DMOALORIEEL, I o MFRDOIC
Wt 22 R ER R 2T 2 CTB Y, ADLB L OiE#EE:
LT LRV Lzh > T, FRMiE H o @RI 25 7

Bl E LT, W% B2 4T, L0 X 5 Bk
ANIBTF D %EZ2 52 MO TRYUTHSE, DL
T, B (CREE, TN 2, Ny FELOBE,
Yt 4), BB OLIRREE (R, WA B, €
AT+ 9 D) B XU A 7 — v FHAD @A (BLAE
DEIERBHORN D SHW LT, LetrmiRsh
TVWaH? BB WBMSHL P REE
6% BB, ?) IS L CHRZELTB X720,
B, MRS R L, Bl o B, REEE
BBk R (RERN A S ) P TRET S
XL, OAEO T Y P u— VIRIRB L OSEB AR %
WD ETEELHRICEY S b, ZOMRMELT, &
PO A BE O AMIE & B REB O B 4 e L 723
B 2P AR EEITATIN (KE43%, TFHEw
760%) DN, FEIZ491% I2BNWT, LOALETENE g
KIEBAM G T2 shTwa®, DRl 2, %4
COARETO 75 A% AT — VHOFEEE GAME) %
FRT 5,

BEEENADORAL S b (1)

R OAERBZICE R L 232D ARAL ~ MO
WT, BMRZRRZ,

R4 OAETOT S A MESNLFGEE EHSRETT 7T 202 E)
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1 OREHMOHTLH OGRS A EE 2RI %

1T BRI B

HTPTIHMDObed rest T 2, MEBREERICHA i
W IET 2 EARENTV SO 71 D bed rest
o T, ALEFERS®, 10 0% O TR
(13%) 9% 2 BRI A SRR AN A RRA Y, 3B,
P92 Frank-Starling $6f 2 0BEEIC X 0 o SR acm s
BXURINEROEEHE L2 shTwaY, F72
bed rest 1 & 5 HERFEFFEM T X, 04-1.0%/H 0EE&T
AT L2, 2o s, mERET, ik
R, MRS TS T 2 2 L s ShTw
2950 = nFCoOBMMEREG L, SRS BE
B (physical inactivity syndrome : PIS) ®V » 4 2 i 2%
B, WA - B - o TSRS ORI & B B R L
RAWHIH LT, W2 M L, Bk e G g
DB %+ IR T 2 2 L AO TEETH 5,

2. DAEOREEREB X OHER T O J % & AR
B BE % 2= (hospital associated disability : LA, HAD)
T % FREFICAT D

R, Bz oA EER T2 2556088
SNb, VAZEHE LT, MABRBRC, OOt
P 2 SO 2 B I E (365) & B R KR A 5 I
T5ZET, MENFTREGDELRYNS, LAEDT Y
bE—VIRE R 5 NS, AT H OFEERE R S IRGENC B
5 LRAMEOZ YR RGES 5.

DA AROEREZ 11804 (CFH81m) x4 L L
72 FRAGILE-HF study I23BWT, FAAL YHlO7 LA )L
HRERE %, BIRN 1 561%, &0 664%, RBAIN:
371% LWL T0B P, ABHSS 7 LA VEAT S
B OAEEE T, 7V VEESLAEREIC O %
5% W DS d 5

$£5 LRI R % K0S % FRHIH & IS5 % B
R B

EIEWIEB R E L RS R VIRETARE L7 B
WZHEARKADLOWN, 12U L2 B LTIiTH) 2 LA H
Kz o 7ziRMEE LT, HADASHE S HTA LW,
AN BT 2 J-Proof HF trial®™ 12 BT, B4R
# (CF39835%) 9403 A H13488 A (37.1%) \CHAD A H
S EEROASEECBVTIE, HERERO
ENBLALRET, HIRZ V7 r 7T2%E_LTE
72, EbiE, [RBOUANEYF—3a v ], Abitk
Wb D, WERELZ IR L2 v OE
Wx LT, Wi OAEREEICMER ) ETOMBREN
HAD ##ik L, BiIELTWL S EPMDTHEETH S
(X16) o

3 HEOASICERLZZMRO B L #EDTTIZONWT
#REE, BHELMHHRT S

Phase 1 (2 1h:3H) ~early Phase II (il 42 ) 12 B81F
LY NEY) F— g o HMIZ, ORBEERIZL S
TBEDORFD S 726 FTHE (B - FRABREICT, %&£
KAESS) 2 FRiT5 2L, @FRMIo%RE4BE L A
BePBik RIBX 7275 Y ONE - EBE shTwa Y,
iz, B OAEICBWTIE, MATERENREE, T
T BRI OAE T T 7S5 L (F4) ZiEd 5,

BEAREGHOLAEBZE LRI DVNNT YV OFR)
P& Rt L7225 %) 1o T, AR iR 1 o IR
WEE, 9 o Mmffe GEALNY S X i) - ifl) 267 %
HBHEOL ITSIFRHLDNICS®ET A E LTW5E, F77,
m R S LA SRS CFIE80.7) Z gL L-Blg
W5 2BV T, AL SO NEY F— 3 VB
HE COREMIE, OALHARORKOFUMHETFTH
D, Cutofffliz3HE LTW5b, 2D XHIZ, AK2-3
HUANORYMER - U NE ) 57— 3 Yy PakOoR4eik
WOREREL 2 ) DD H 5,

—HT, UNEYF—3 g VIZBIRRD RS
25T, FRICIE, EoF ) v IR RMT A v
FAEHRINTBY, HKREITH & ICiifarRe 7 —
ZHMBEEN D, 91, M LT, I E CRER
LCE& 7 EMEEO SO EEE 25 LAV, BN
WCEER Z D, FEALOEIE X UHREE 7 L A L & SRl
L7220, sl BE B S ERNCEIREZ1TH) 2 &
WTEDL L) AR ES TV,

F7:, BHOAEITBYT L REMEER S ERILS NS
LT, EEBROERGSTOMAGHAEE SN D,
NYHA L BERE S FHIV EE O 12 BT, INTERMACS
profile L X )L 3 (stable but inotrope dependent) L | 7% fiff
RTENE, EREERHIERZHERL 2255, i
JERIE S 7 M3 5720120, BRI 12 semi-seated
position (WMHETHII TR TEDMZ 5) T, MBI
M EpOEE) B S W IZ HBREB) 2 ATV, W EREO B K
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6 FBEOAERZTO70—I1281F 5008, HIEILERN & 2 oxik

AL, BEMEIRIRE OB - & 2R % L S 20w
MAZHED 720,

W, MROEAMATEIREAN G 2 5 % oy 5 B
JRAATR Tdp Do HHEM IR G- OBER 1B 2 3
BIZE DL, ABPICEHEROIE AR 2 7 BE 119
BB WT, BERIZ375% (139371 H) WSS, 1H
H720) OBERIRIIL, KL ~NV31%, FLRIVEL%, &
LARVIS% TH -7 MAT, &%5HKH-Y O
F T O 0 FE R MR H B, AR R 44%, U
2%, EHEE% Tho72, 7, BHERLEEE
ST OEBREICET 55 > & AL (random-
ized controlled trial: BLF, RCT) 13wV F 227028, Lk
WA AR LT T A — & — 12 & 5 58
70 B X OTPRG 1 O WE 120w TIREE ShTw
%0, FdekFmbe (BF, %k I2BwTh, #MBA
TOEEAMRI O NEY) F—2 3 Y2k o T, HHER
DI 5 T O TR LA BE OB L O B iRk
BEOYEDTD HNT VS, MATHES X A4
DR TR L A S EI, WIEHEES X O kg
YIRS LADbE TR0 75 Ak ik, 2 TH%
X, BHECEDLERHENS SV L ARAL, EB
WHECBAT LTV,

BELTFBAICH T 2EFEED RN

SN ECOAREERFICBT 5 BB OH R,
HF-ACTION (f&:0A 4B, FIY59m) TRENTE
720 HFpEF B L U7 LA LAEESH TV ARWE
LITA T, BARRZEBE 7 0 7T A OB
S 7 LA VOB ORSES I EHT 5 2 LIl
WThHoT

FOFXFx v T 72RCT TdH 5 Rehab-HF trial 3K
XREHREOTYL P, AWIEREEOAED R

BEEZWNL (9B, FriedE#ET53-57% 257 L £ VI
M) A2, 400 BRI A & ORI O MBI 2 Wi AR Y
NE B CEYT3R) T, RN CEY 2%
LT, AEICHREENYE L. MABRO 7T b
a0 ABeHFg2E 455\ H), Bk
12381 (6041, 3H./38) 1235 X OBy 7Y
PATbNTEY, BRBEGICKE LR v, BIZ, H7
FEAT ORGSR, 3374 (CFIHT2%) D5 B, 57% (192%44) »°
TUANICHELB LD, ER7ursaickh, ARIC
HBERBEOWESRD SN TVE D, 4513, KO
FRIZ~y F LZRCT M & 5,

SO EO PR I, B O Ao SRR IR
W3 5. BEel2B VT, Al (Artificial Intelligence) % 10T
(Internet of Things) 2SHRBIS CEA SN TWDLA, 2
No OB AS, CAEBEIIB T EHEOE 2 L
X, EREEFEOAHZBRT AWML D B T D
X9 mFERomhonh, e fyRELE, OAeak
HESLHARZ E®, REI ORI [FE— O BLAEHE
Bt (HBVEFE—DOF—2) BEESIEETH) LT
% <, ANA R Z SLBOC IR T BB 22 204 7 v medical
professional T %o, HIZ, WEHOAEEEDVIETE Z
B, A IIET S LT, BIZLI DR FY
HEE, WEESANHOFTEZRITLILIATES
HELWRECTH 5. B2 ARIEH L ads, Zh
LOEAREGEN LT, ABHID 5\ IO ER o4
IR - B, O HRREER X OO RBES ORI E
FRLT, ZWMIEZ, F—2T7Tu—F2 Db
ETlAEZOEREA] 2 TlE L [OHEBIKTO
L] 25 FRiTELbDEEZ D (X6)

X ®
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