L7

/ Rehabilitation Practice and Science
Volume 50
Issue 2 Taiwan Journal of Physical Medicine Article 2

and Rehabilitation (TJPMR)

12-31-2022

Diagnosis and Treatment of Stroke-related Sarcopenia: A
Narrative reviewarticle

Szu-Han Chen

Tieh-Cheng Fu

Follow this and additional works at: https://rps.researchcommons.org/journal

O‘ Part of the Rehabilitation and Therapy Commons

Recommended Citation

Chen, Szu-Han and Fu, Tieh-Cheng (2022) "Diagnosis and Treatment of Stroke-related Sarcopenia: A
Narrative reviewarticle," Rehabilitation Practice and Science: Vol. 50: Iss. 2, Article 2.

DOI: https://doi.org/10.6315/TJPMR.202212_50(2).0002

Available at: https://rps.researchcommons.org/journal/vol50/iss2/2

This Review Article is brought to you for free and open access by Rehabilitation Practice and Science. It has been
accepted for inclusion in Rehabilitation Practice and Science by an authorized editor of Rehabilitation Practice and
Science. For more information, please contact twpmrscore@gmail.com.


https://rps.researchcommons.org/journal
https://rps.researchcommons.org/journal/vol50
https://rps.researchcommons.org/journal/vol50/iss2
https://rps.researchcommons.org/journal/vol50/iss2
https://rps.researchcommons.org/journal/vol50/iss2/2
https://rps.researchcommons.org/journal?utm_source=rps.researchcommons.org%2Fjournal%2Fvol50%2Fiss2%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=rps.researchcommons.org%2Fjournal%2Fvol50%2Fiss2%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.6315/TJPMR.202212_50(2).0002
https://rps.researchcommons.org/journal/vol50/iss2/2?utm_source=rps.researchcommons.org%2Fjournal%2Fvol50%2Fiss2%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:twpmrscore@gmail.com

=]
fman

Bar R 3ERIALD

95

ME Z B2 ERER SR - RK[E1RR

PRAE R E
REMEEAZERERFCSEE ERE

95-102)

T PR G R B H R R ERAE 0 RIFERESIER Y 0 B
Aty EBAE - MY EQE— S BET AR EORBEARALERET > PTRANY EH F IR E
A —EE RO ERAR o B A XEREAE TR EZ RN Y g Z BB AR RABRABE AR - K
SRR BLA 8 SRR ENE R NG BRIV S 2 B M S e — 8 SR - (

REG2E © N5 AL (stroke) » WL 5 (sarcopenia) » 2B (diagnosis) ¢ 34 % (intervention)

RIS 5 BANG MR KRR > R @

& B2 20225 50(2) ¢

N B

oL L B 2k 60K B L AT

1 2014 & > NI ELRBREBIEEERS
“HERMHEBRILAEE ~ UL 12 HE UL A THEE AR

PlEg b IVENKETREEHEL 88
TH-BRENEESHE KEAREERUBL - B
S B AR R R L T LA R LD E o (19244042
i b L R (R AR RS — R P ROk - EIEEAR ~ Y8
B~ RBETRE - XM RHEEE ~ EEH R -
AR WL Y 2 1% S B (denervation) & & » & B AL fiE
W% A > BB —TE I % % (secondary) LA fE © BT
B E iR » PEREINEREREERE 42%
(95% C1:33%-52%) » ZE-C % 2 e » B84 254
B/ 17%E) 60%:2 R o IR M, - o RIS - R
HATERF I E R AR E - KB ETBERE
HH— BT ERE o

B Xk E AR [ ]

[l

— >~ XS

ARCHE B S 5EE S - 8/ PubMed ~ Embase -
Cochrane database & ¥l » DA iESF 5% Google o
A 56 F 1 i #8275 “stroke™ ~ “sarcopenia” » . fth B
FRIRRBEMAETBENEES FIE S  “hand
strength” ~ “absorptiometry, photon” ~ “ultrasonography” ~
“resistance training” ~ “exercise” ~ “nutrition therapy” ~
“protein” ~ “electric stimulation” ~ “physical therapy
modality” ~ “drug therapy” ~ “testosterone” ~ “growth
hormone” (415 —)7E X B8 FHY@ERE H R MR B RE
XEHRERNEEIIEE o TN XMEs LE
BIMERISCOR » 2 BT OR > 3B ERS - 45EER
TEREEE SR o I AR SE A - B HH
Al FHISCRREATEFEE » 45 1 B HY TR A RS
fE o

1558 BOC BRI Stk - 1R 38 BR9R AR 5 AT SRR
T MHRERENTBAHEN - ERERES
B AR BT A SRR A BAM B B A ©

BRWHE 1 E2H 28 H

ESEH:11E4H11H

BEZHEM11E5H 134

WAEE © EEBEN - REMBEEAZRRFOCEBERERE - EiET 20401 LR E 2 S H 222 5% o

EiE : (02) 24329292 ## 2725

E-mail : fic6481@gmail.com

doi: 10.6315/TJPMR.202212_50(2).0002



96 HM{EEEEE 2022; 50(2): 95 - 102
=1 XRESLE
[BHSEE Y

pubmed FEE7 embase FEEL cochrane FREL  total

stroke and sarcopenia

stroke and sarcopenia and hand strength

stroke and sarcopenia and absorptionmetry, photon
stroke and sarcopenia and ultrasonography

stroke and sarcopenia and resistance training
stroke and sarcopenia and exercise

stroke and sarcopenia and nutrition therpay

stroke and sarcopenia and protein

stroke and sarcopenia and electric stimulation
stroke and sarcopenia and physical therapy modality
stroke and sarcopenia and drug therapy

stroke and sarcopenia and testosterone

stroke and sarcopenia and growth hormone

316 591 19 926
46 55 2 103
13 0 0 13
36 5 0 41

8 26 6 40
74 118 12 204
35 0 2 37
58 134 11 203

3 1 0 4
13 0 0 13
26 96 2 124

6 20 0 26

3 18 0 21

=BG PRI 2 R A

Fi§ o R BB E R RIS Z % > PR ZT
EEHH R E ENMEFRR GRS | ERBEEZ -
e IE AT » EEENGEE L MR XE
1t > TS RILA ST BOHERY » ARSI
Beih L 2R 938 > SERGER T LA ERE ~ BEEDIBEN
T 5k LA B, A 3 OBV B & o D% oh B AR B R T
ZH%  EHETHMREXERES  gEENA
AR R FEOB P HREEGKRHET =
o R B R N B R B o At A A I E AL A1 R
W(Vastus Lateralis)3t {7 L /3 67 - » i 5 930 2638 2
H RS o o B8 R L P A P L f5] B S R
R % > I HBIRE RN ABHERIE N B E ST
BE TR T W 23R M52 b B HOAR B o T B 0 B B
DLAER - —HEE RN A - 5 RILRE
#fE MHC la~ 285 — ZU AL P9 ki MHC 11X =FE 1 P9 i o
2 — 1 WA # (Myosin heavy chain type 1) 23ZBE
SRBBIEIEEER - X HETH T KENEIL
T 55 — 2 ], P9 4 £ (Myosin heavy chain type 1) &3] LA
538 MHC I1Ix MK MHClla o B /R it s — 20 i i
A T R T AT R B R 3 D R A R > R MIHC HIx ==
ERERESAHBEEIMAER > T MHC lla AJ233
BESABHEEERB AR - MIE P RS AR
FE IR TR P BB Th RESE P AE 112 BB > 84 18 ) AR R
B BUEALAEBRR K EREE o SEEAKERER
BT FRATERE LR mRNA %37 > 306 K% T

LI T HBAFT MHC 1Ix BB MR B EE ] © 28
U L P A A R T DT AR B O M (B B e R Ul
WEHIRE ST » DRI B 2 o L B BT 42 1 ) O B L
77 0 WP BB AT bR g o AT RE TR T R BRI
P A A 2 ) 2 RS RO AEI B B o 8 U UL P SR A 3
BRI UL » 75 5 B8 (B B B H o 2R VR T BE O 30
PRl - 5t R i T R (1 PR R 2K R B 2k
Fi » FRINE WL E Y B g o 40

A EBERE A ERMRET R
R B E S ~ RIS BB TS R4 iR A
36 B R O HEE T~ DA R o G R T R
2 fy o 118202445) 2 b bRy 3 @y £ N A9 B AE — M1 ek O 8
& I HE - PR e Ak PG 9 5E R F (TNF-alpha) % 3 45 (R
FHERE  BEEAENEREY - BEAENSE
T ~ B UL A T S S e e A - 259 g g
BULARE R - HREIENEE o

=~ PEEZIL Y Y E AR

BEARIRS IV SRS BRI — E R B IEIR
s W LCER R —REEREY  RATEE
IR | ZE MR R FE B 2R B0 (S R R BB ) - (B
SEH 2B o SN ER B S B SR M E
FIE T E R ~ UL R EDL ARSI &bk -
Af32#t SARC-CalF BEMBEmHASBET o 1
SARC-CalF #£f47EE & RNEWRE S ~ 17288
J7 ~ AT OERDRE ST ~ TCBBEEE /T ~ B — Rk
2~ BUNBRE S B o LB E - DL R ENLA



DEEESEHRD IAERORARTARRRE S
THY o 7E Su et al“"®S+&t ol BT B 38 [ fiE 3% 2 2510
FESWE RSN EERRYERENNEREY
¥ R RE LA IE 8RS LR 5 & ARS8
B E—EWREE T UL AThRERIROA " RALA A
B B L P9 T RE AR I 7E o RS BB S AT 7 L PR o

W~ LA E £ AR

H wi ALY E 2 i DL BE B 5 4 (DXA, dual
energy x-ray absorptiometry) % £ 2 75 . » th2 t EH
BEBAGPITHREEE - MATERENERFE
IR EIE RIFRIE B ESE - RE S EEE R
B ERMBAIRGRRERMRFNZE2EEE Tk
B o BEBWRER - BHHPPREE I BAKERE
R TR R RAEEEERKE R - BRBRE
REEFHENARET BN ARNERERTIIRD
3-4% > X T B B 6 o A 0 B s B R AR R RE R BR Y
IAE EREEITERY 20%  EENEEERTS
FEREEOER o PUE DU AL B IR R H 7R RS PR R
FHRAMINEERE I EEDESERKESHER
T sR o

STHAE T Fe e H A I T DA R R E R ALY
BENTETE - segtag - IR B e RN
L (tibialis anterior muscle) B2 & ] BE & L (medial
gastrocnemius) #y & I 5 R B 4 ¥ fH H1 2 F
(bioimpedance analysis) & HIFrAIENERE S EEZ
HI et EARRE o A E IR ERENEEE
B BEEENESOIAEEREREEKEE
% 2 (computed tomography) ~ #% B 3t #% % 2 (magnetic
resonance imaging) i 15 2 & S5 BAFHIAERI M o 1
Fr BB RS UEETREENANEREHRNS
—EfEEGZE -

A~ LA E R

I T8 T H 20 B % 5 R B B+ 7E AR R
By B E AT RE MR ST o AR KR H S
RETINAHRAE > A RS B TIRNEYD
BLiE F7 3R o VOV SR B 7E IE W O BB i BRSAAT T
18 7300 32 1 e R 2 S o L S L P O B R B AT
Fi3k o B Rtge R - 18 77 B 45 S B S b R
B BREE ~ BB - B EREH 5 RBENEEH
2R AR o PR SR A R M T IR
EH— B A Iiad » FE R EERE - BIILA
SZABWERE ~ o B AR 5 R B LR R R M R 2 R
B B HIREN T EEE RIFRE R B o P

Fiéioh R\ G BRI A E 2 B2 BB IR R 97

Fit AR 778038 7] DAURCRS B o LR LD fE B 2 RIF
EHIFEAE o AT EHHA IR oo e e AR o 48 L B R AT R
BIESENESE BEHRRTREGESRZE - #Hib
BEBE IHAEXEREL TE2NEEREI ISR
&% 4 (Medical Research Council sum score) # 4 8 Bl 18
TR A R AT R BA Y > DO DU S T IR
NHRBENBERAE -

A MLA AR

WIRFEITIES - NLATRERIA B EITERES ~ %
B FUEEERE /] ~ TOHEBRRE ST ~ K — F R EEZE o B
NTHEE R IF BI RS R BB e A DURRIRAT 485 AT
Fft > A RERENEE TRENTRE LE |
B FE B A PR o T A RS SR L Y B RO R
O FT AE & RIS RS0 o 4545 Su et al™® iy % i [l e gt
a3 iR - 3% P R Fo &0 4 2k 3 BE U i
ETHLADIRERIER o @A E X BT - HiteES
TRERIBS R EE - 67 e B 3 I B B A A8 R A
B % (Berg balance scale) ®] D2 fit R #F 89 1L 4 L) 6E #
= o [18]
s R IL  R RY 7
1. 18 @& #h(rehabilitation exercise)

HEMREGIDE » BB INE BRI REE
B - 5l REEE AR - Rt EE G E R
BN ANGEFEEEE o EREERFTIDENE
%5 LARH 77 3l Bk (resistance training) & #2 LA HIE
B F 8 o VIRSTBIH o R B 0 B B AR
EHBERE - I BA O 085 R > 2
R - RS LA E B9 B8 2 7 R W 17 FE 7 3R
BUE SR S E BB BB - PRk e
SCENIRE  PEEBEETRE 208 BRA=X
W oE R SEB DARBE A7EI8R - m AB &
USRS ~ DL & B g RE g o

2. ¥ 5 (physical therapy modality)

B2 F — SRS wEIsEH R ERN
BERBR - BHREGSIIELN 2 5 B H M 2 (whole
body vibration) F 316 & — i HY & =& 2 LA E 7T LA
B ERSHEIEN R - "ERIAER
15 (electrical stimulation) » &SRS R SR
RRERBEZNIANELRE > BB BrPae skl
HIsEEB E R EmMR - AT BRI B BN A
(7 B SR 1 B S T ge sk B S o B R gt g
JRFF B I E Z EERA A ED - AR
BETEV IR _LAG T RARERY SR o



98 HEERERE 2022; 50(2): 95 - 102

.ERMA

RS R H | A R 7 W ] 5 B e RS 1 S
B SR ERREANANERBGR - ERENIS
EREF - EREELEHEATREMAL 1.0 wE
HEAD#ESERNINE - EFHEATRERM
72 1.0 £ 1.5 WE R EBEEGRE » Al ARG ML
WEER - PIMEAE S RS BB S EK
i (leucine) 55 BEH SR ENL N £ £ o BIRT > At
EEESCRIEE - ARBREPIIAER ~ HEHEIIEE
HBENR - BNENAEERE ZRRE LR
HIEEHR - HPUA N BREI AR SERR - R
BB 5 4 SRR PR B B 5 i o )

ST H AR B2 B Y - % DA BB A R A B AR
R E - EBTEEN\E > BHAET 0 ARES K
B EOBEHREERMERS > SRBEERNHR
HAEHEREFETUREFRBEOIINEE ~
T ALY 7 B BEAR A I 5 & 5= (Berg balance scale)
S8 ME B RS REE S ENER
FEARR B E R IEETE I CTRE  SCRksk T
BZ+AMFRAFERFEENES  HEEKRE
FE 192 (IEERZEENAE - WRRHHE—
frBERBEER - HH ~ EHREHARHERR
PGETEAEEATEH 08 £ 1.2 R i H
75 L BR A B R R AT E AL AR o B
RERERAERRENEANECHES EHEE
H4 B B 14 T BE S8 37 1% 2 % (Functional Independence
Measure) 73 83 4 B2 33 88 3 #9 TEAH BRI - 2R 17 38 R M
AMEAIERE > ENAEE LR A EREENR
2 o M b SR8 A 5 B9 SC A E SR BT B ThR A B
NMAEREERMARRE AT ELERMAT
B -RENFHEMRBEESRRZE  RK
BMFEESLS R EFEMEFERNEEZMATR
B > FRERAB M UE R E G EBREIA
&~ BEEHIIEE o

BEVNRR

HEARBWMF S XBMERREDRRERENAR
B WEHEIENSE SR » RS LWk RER
BER At R AT Y = S R S 1R DAHEER PR R ¥ R © i
W BEREVRGEREERS—WEIER  Rikd
A& ENEERGAFEREDN AIBRTE
BELHWHRRE - UTRIEE—BEREMESHID
TERY AT B RREEY) :

4.1 2 [ F (testosterone)
£ [ i (testosterone) 2 A BE N YA B E »
EBFRE MR R ORI > AT LUREE

FVE & Bk B L P S B O 58 2 - 36 LISV B B LB
ISR BG4 - PE R EEERIEE B
T 15 55 45l 6 S W R - T IL PSS B th 2 BRI
MR o PP pgeiad » FRBEEMOHET -
RENERZHORBRBETENIRNE
BT EFERE R S E - PO SRS EN AN
B4 B o POV R R B 8 72 T LU L
NEELBVIEHER  EHOWES T » SHEE
F) S [ R 75 T LA sk ik o (L BT A Sk I L P
St o PUOUgR T o 52 B W FE @ S R E 1O A
B o BE LI B  BEIE - RS S
B o PRI - BB TRIE Y - BEAR S T B 2
G EREETURENNER - IABHE
ERE  RERIRRAESEAEE NG LR
(3547 2 fo 52 R P 1R b L& LA R B I 1R
TR BB Z R o

4.2 i 4 3% 52 B8 98 & 7 (selective androgen receptor
modulator)

1 5 57 B8 A A0 8 ET DA ) S R E AR
BIE R » (ELB LA B R SR AT 5 2 B K LR
JeAREB o TR o T SRS R SR R
HRSELERDINE R - ICEBEEES ~ 17288
FIENATHEE » (EmERENA S E o PBEIRT
T e 5 S A T 5 S L I AR
FEIVEF 34 o B3 gk mmresn » it R 2R
S 7 3k SR L ) A 16 34 S 1B 1 B LR
whFe » PV LA A AE o R R 6 35 L RO B
HhZ R o

4.3 A4 £ #3% (growth hormone)

BWREE A BMENGE TG INER
()R 88 5 (lean body weight) ; =4 EEEBE
S22 R £ P\ B WY LU RO AR R L
& o VIRE R F £ B R TR AT B R i g
ERE R ~ MR ~ B Bs UL PR I B K Y B8
A o B s A i (6 I ZE o R 35 O LV E
Z R B S BRER 4 o

3 ]

[] s

o JE A& B LA E & B B A R AL oP R R AT TS
By EAEEME - RENT AR A RE L —EEE
A o BNTANGRAES | MRt — RN A E R E —
8 B 17 B i A B 15 B 7 Bt 0 AR T 9 A0 B b JR R T
B EER — B E Y L o IR SRR %
BAFT AT DA %€ 58 & HIRH 3k B A S FIMR - B E A



HBEERMT > UGB AENDERRRE o RKE
BHE L HITRTE » JR15 B B 2R 5L o R F 2 WL fiE R A

i}

2 WA AR T B DURARYE - 5] IRB BEH H E IR R A

BT > DAR B o 8 A fF 28 LA A8 Y 1 RRIK

. Ajmo CT, Jr., Collier LA, Leonardo CC, et al.

10.

. Bobos P, Nazari G, Lu Z, et al

2E M

\

Blockade of adrenoreceptors inhibits the splenic
response to stroke. Exp Neurol 2009;218:47-55.

. Arnal MA, Mosoni L, Boirie Y, et al. Protein pulse

feeding improves protein retention in elderly women.
Am J Clin Nutr 1999;69:1202-8.

. Baumgartner RN, Waters DL, Gallagher D, et al.

Predictors of skeletal muscle mass in elderly men and
women. Mech Ageing Dev 1999;107:123-36.

. Blackman MR, Sorkin JD, Miinzer T, et al. Growth

hormone and sex steroid administration in healthy
aged women and men: a randomized controlled trial.
Jama 2002;288:2282-92.

Measurement
Properties of the Hand Grip Strength Assessment: A
Systematic Review With Meta-analysis. Arch Phys
Med Rehabil 2020;101:553-65.

. Caminiti G, Wolterrani M, lellamo F, et al. Effect of

long-acting testosterone treatment on functional
exercise capacity, skeletal muscle performance, insulin
resistance, and baroreflex sensitivity in elderly patients
with double-blind,
placebo-controlled, randomized study. J Am Coll
Cardiol 2009;54:919-27.

chronic heart failure a

. Campbell WW. Synergistic use of higher-protein diets

or nutritional supplements with resistance training to
counter sarcopenia. Nutr Rev 2007;65:416-22.

. Chang KV, Wu WT, Huang KC, et al. Segmental body

composition transitions in stroke patients: Trunks are
different from extremities and strokes are as important
as hemiparesis. Clin Nutr 2020;39:1968-73.

. Chen LK, Liu LK, Woo J, et al. Sarcopenia in Asia:

consensus report of the Asian Working Group for
Sarcopenia. J Am Med Dir Assoc 2014;15:95-101.

Chen LK, Woo J, Assantachai P, et al. Asian Working
Group for Sarcopenia: 2019 Consensus Update on
Sarcopenia Diagnosis and Treatment. J Am Med Dir

1L

12

13.

4

15.

I6.

17.

18.

19.

20.

Fiéioh R\ B BRI AE 2 B2 B ERIR R 99

Assoc 2020;21:300-7.e2.

De Deyne PG, Hafer-Macko CE, Ivey FM, et al.
Muscle molecular phenotype after stroke is associated
with gait speed. Muscle Nerve 2004;30:209-15.

Drey M, Krieger B, Sieber CC, et al. Motoneuron loss
is associated with sarcopenia. J Am Med Dir Assoc
2014;15:435-9.

Frisoli A, Jr., Chaves PH, Pinheiro MM, et al. The
effect of nandrolone decanoate on bone mineral
density, muscle mass, and hemoglobin levels in elderly
women with osteoporosis: a double-blind, randomized,
placebo-controlled clinical trial. J Gerontol A Biol Sci
Med Sci 2005;60:648-53.

Hafer-Macko CE, Ryan AS, Ivey FM, et al. Skeletal
muscle changes after hemiparetic stroke and potential
beneficial effects of exercise intervention strategies. J
Rehabil Res Dev 2008;45:261-72.

Haren MT, Siddiqui AM, Armbrecht HJ, et al.
Testosterone modulates gene expression pathways
regulating nutrient accumulation, glucose metabolism
and protein turnover in mouse skeletal muscle. Int J
Androl 2011;34:55-68.

Hortobagyi T, Dempsey L, Fraser D, et al. Changes in
muscle strength, muscle fibre size and myofibrillar
gene expression after immobilization and retraining in
humans. J Physiol 2000;524 Pt 1:293-304.

Ikeda T, Morotomi N, Kamono A, et al. The Effects of
Timing of a Leucine-Enriched Amino Acid
Supplement on Body Composition and Physical
Function in Stroke Patients: A Randomized Controlled
Trial. Nutrients 2020;12.

Jung HJ, Lee YM, Kim M, et al. Suggested
Assessments for Sarcopenia in Patients With Stroke
Who Can Walk Independently. Ann Rehabil Med
2020;44:20-37.

Kilgour RD, Vigano A, Trutschnigg B, et al.
Cancer-related fatigue: the impact of skeletal muscle
mass and strength in patients with advanced cancer. J
Cachexia Sarcopenia Muscle 2010;1:177-85.

Knops M, Werner CG, Scherbakov N, et al.
Investigation of changes in body composition,
metabolic profile and skeletal muscle functional
capacity in ischemic stroke patients: the rationale and
design of the Body Size in Stroke Study (BoSSS). J
Cachexia Sarcopenia Muscle 2013;4:199-207.



100 HEEMEEE 2022; 50(2): 95 - 102

21

22.

23

25.

26.

2.

28

29,

30.

3L

32.

3.

.

Kovacheva EL, Hikim AP, Shen R, et al. Testosterone
supplementation reverses sarcopenia in aging through
regulation of myostatin, c-Jun NH2-terminal kinase,
Notch, and Akt signaling pathways. Endocrinology
2010;151:628-38.

Kurl S, Laukkanen JA, Rauramaa R, et al.

Cardiorespiratory fitness and the risk for stroke in men.

Arch Intern Med 2003;163:1682-8.
Lee J, Stone AJ. Combined Aerobic and Resistance
Training for Cardiorespiratory Fitness, Muscle
Strength, and Walking Capacity after Stroke: A
Systematic Review and Meta-Analysis. J Stroke
Cerebrovasc Dis 2020;29:104498.

Li W, Yue T, Liu Y. New understanding of the

pathogenesis and treatment of stroke-related
sarcopenia. Biomed Pharmacother 2020;131:110721.
Lu LF, Yang SS, Wang CP, Elevated
visfatin/pre-B-cell colony-enhancing factor plasma
concentration in ischemic stroke. J Stroke Cerebrovasc
Dis 2009;18:354-9.

Macko RF, Katzel LI, Yataco A, et al. Low-velocity
graded treadmill stress testing in hemiparetic stroke
patients. Stroke 1997;28:988-92.

Martinez-Arnau FM, Fonfria-Vivas R, Cauli O.
Beneficial Effects of Leucine Supplementation on
Criteria for Sarcopenia: A Systematic Review.
Nutrients 2019;11.

Mathiowetz V, Weber K, Volland G, et al. Reliability
and validity of grip and pinch strength evaluations. J
Hand Surg Am 1984;9:222-6.

Morley JE, Kaiser FE, Perry HM, 3rd, et al.
Longitudinal changes in testosterone, luteinizing
hormone, and follicle-stimulating hormone in healthy
older men. Metabolism 1997;46:410-3.

Morley JE, Perry HM, 3rd. Androgens and women at
the menopause and beyond. J Gerontol A Biol Sci Med
Sci 2003;58:M409-16.

Morley JE, Argiles JM, Evans WJ, et al. Nutritional
recommendations for the management of sarcopenia. J
Am Med Dir Assoc 2010;11:391-6.

Morley JE. Should frailty be treated with testosterone?
Aging Male 2011;14:1-3.

Morley JE. Pharmacologic Options for the Treatment
of Sarcopenia. Calcif Tissue Int 2016;98:319-33.
Norman K, Stobdus N, Gonzalez MC, et al. Hand grip

et al.

36.

strength: outcome predictor and marker of nutritional
status. Clin Nutr 2011;30:135-42.

. O'Connell MD, Roberts SA, Srinivas-Shankar U, et al.

Do the effects of testosterone on muscle strength,
physical function, body composition, and quality of
life  persist six months after treatment in
intermediate-frail and frail elderly men? J Clin
Endocrinol Metab 2011;96:454-8.

Papanicolaou DA, Ather SN, Zhu H, et al. A phase I1A
randomized, placebo-controlled clinical trial to study
the efficacy and safety of the selective androgen
receptor modulator (SARM), MK-0773 in female
participants with sarcopenia. J Nutr Health Aging
2013;17:533-43.

37. Reid MB, Li YP. Tumor necrosis factor-alpha and

39,

40

41

A

43

4

. Rieu |,

muscle wasting: a cellular perspective. Respir Res
2001;2:269-72.

Balage M, Sornet C, et al. Leucine
supplementation improves muscle protein synthesis in
elderly men independently of hyperaminoacidaemia. J
Physiol 2006;575:305-15.

Ryan AS, Dobrovolny CL, Smith GV, et al.
Hemiparetic  muscle atrophy and increased
intramuscular fat in stroke patients. Arch Phys Med
Rehabil 2002;83:1703-7.

Ryan AS, Ivey FM, Serra MC, et al. Sarcopenia and
Physical Function in Middle-Aged and Older Stroke
Survivors. Arch Phys Med Rehabil 2017;98:495-9.
Sarabon N, Kozinc Z, Lofler S, et al. Resistance
Exercise, Electrical Muscle Stimulation, and
Whole-Body Vibration in Older Adults: Systematic
Review and Meta-Analysis of Randomized Controlled
Trials. J Clin Med 2020;9.

Schefold JC, Bierbrauer J, Weber-Carstens S.
Intensive care unit-acquired weakness (ICUAW) and
muscle wasting in critically ill patients with severe
sepsis and septic shock. J Cachexia Sarcopenia Muscle
2010;1:147-57.

Scherbakov N, Dirnagl U, Doehner W. Body weight
after stroke: lessons from the obesity paradox. Stroke
2011;42:3646-50.

Shimazu S, Yoshimura Y, Kudo M, et al. Frequent and
personalized nutritional support leads to improved
nutritional status, activities of daily living, and
dysphagia after stroke. Nutrition 2021;83:111091.



45 Springer J, Schust S, Peske K, et al. Catabolic

signaling and muscle wasting after acute ischemic
stroke in mice: indication for a stroke-specific
sarcopenia. Stroke 2014;45:3675-83.

46. Srinivas-Shankar U, Roberts SA, Connolly MJ, et al.

Effects of testosterone on muscle strength, physical
function, body composition, and quality of life in
intermediate-frail and frail elderly men: a randomized,
double-blind, placebo-controlled study. J Clin
Endocrinol Metab 2010;95:639-50.

47. Stout M, Tew GA, Doll H, et al. Testosterone therapy

during exercise rehabilitation in male patients with
chronic heart failure who have low testosterone status:
a double-blind randomized controlled feasibility study.
Am Heart J 2012;164:893-901.

48

49

50.

5L

Béirh B #EINANE 2 B EE R 101

Su'Y, Yuki M, Otsuki M. Prevalence of stroke-related
sarcopenia: A systematic review and meta-analysis. J
Stroke Cerebrovasc Dis 2020;29:105092.

Ticinesi A, Meschi T, Narici MV, et al. Muscle
Ultrasound and Sarcopenia in Older Individuals: A
Clinical Perspective. J Am Med Dir Assoc
2017;18:290-300.

Travison TG, Basaria S, Storer TW, et al. Clinical
meaningfulness of the changes in muscle performance
and physical function associated with testosterone
administration in older men with mobility limitation. J
Gerontol A Biol Sci Med Sci 2011;66:1090-9.

Wolfe R, Ferrando A, Sheffield-Moore M, et al.
Testosterone and muscle protein metabolism. Mayo
Clin Proc 2000;75 Suppl:S55-9; discussion S9-60.



102 HEEMEEE 2022; 50(2): 95 - 102

Diagnosis and Treatment of Stroke-related Sarcopenia:
A Narrative Review

Szu-Han Chen, Tieh-Cheng Fu

Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Keelung.

Stroke patients have a high prevalence of sarcopenia due to the presence of several risk factors,
including immobilization, impaired feeding, sympathetic activation, inflammation, and denervation. The
occurrence of sarcopenia further exacerbates the disability caused by the stroke. Thus, appropriate
diagnosis and intervention for sarcopenia is an important health issue for the stroke population. The article
discusses the dilemma in diagnostic tests and potential treatment for stroke-related sarcopenia based on
the currently available literature evidence. ( Tw J Phys Med Rehabil 2022; 50(2): 95 - 102)
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