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Abstract

Shoulder subluxation is one of the most common problem in hemiplegic stroke,
especially in the flaccid stage. Shoulder sling are often applied in order to support paralyzed
upper limb and prevent further complication. However, the efficacy of shoulder sling on shoulder
subluxation prevention and treatment are not clear.

The purpose of this review was to summarize the evidence on corrective function of
shoulder sling on shoulder subluxation in stroke patients. A comprehensive search of the English
literatures published between 2011- 2021 was conducted using CENTRAL, PubMed and Scopus
databases. Only randomized controlled trials (RCTs) regarding shoulder sling in stroke patients
were included. The Cochrane Collaboration’s tool for assessing risk of bias has been used to
evaluate the quality of included studies.

A total of 3 randomized controlled trials (RCTs) involving 124 stroke patients were
included and analyzed. From the review. Heterogeneity in the baseline severity of subluxation,
different design of shoulder sling as well as different measurement methods used across
studies were barriers to conduct meta-analysis. This review, however, provided some useful
data regarding shoulder sling implementation. These findings can be used as guidelines for

selection and provision of the shoulder sling for stroke patients.

Keywords: shoulder subluxation, stroke patient, shoulder sling
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® | ® | ® |otherbias

=)

Adaetal (2017)

2]
-~
L]

Moghe et al (20200
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percentages across all included studies
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- 915 UIN 50-85 U | nguAIuAN 23 AU | Wlvid Secondary |- N5k S U lap tray
- ANEIU150n15 | 19 hemisling veug | outcomes AU triangular sling
AAOULNIVDITYNA | UalazBu vivaey - ameztn Usediusie | dasanniizUanvialu
dauuu nnsUssdiu | ngulasunisgua visual analogue scale | qpeainuaanmiedonlin
¥ = Tuyinin uwazluyin Mo SN
PBMUUUIEIU motor | LUy usual care welaiiusz@nsnalu
- external rotation - N
assessment scale | LAZA1TUITUIT NSILANENNNTOA Y
B - N11% contracture
dAZLUUUBENI 4 SHMgLduULIan - upper limb activity
Tagn13UszLiiy ROM
10 um Ao YoIUUNALAE
\neUNARBBN PIUBDULTI Y
- 1AUUNNIBIVDY Inclinometer wag
STAUAIINAAAINY goniometer lui
o shoulder external
Wnlaguuse wasg/
o . rotation, forearm
%39 AANUUNNT O o _
supination, wrist
NATUAIY U3 0 . y
extension LLAEIN
msuadureiilug hand web space
MNEANYNS BU 9 - Upper limb activity
17 uuuUszLiiu motor
assessment scale
(19 6,7,8)
van Bladel | - fihelsavaeniiion | nguvaaes 1 war  |MsUssidiu wa 2 59 | lunisussilluniszey
et al auodsvezlduunau | nauveaes 2 ild | 1. neunisveaes LA 6 dUavi wudn
(2017) P | PflesasawIniag | aunsalnedlva Tu | 2. videnimaaes - dAuuangneYes
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. Outcome
Author Participant Method Result
measurement
- Naslile deltoideus Uszillugng TunusgenguaIuRL
8 g supraspinatus sonography ﬁmwﬁﬂ%ﬁuqmaﬂm

TIAZLUUL > 3 ASWUY
TaR8wUUUSTLAY
medical research

council scale

nauauAu: Lty
gunsaingslnd
(no sling) 1uIU 9 AU

918Lady 56 U

naunnass 1: oy
gunsaingslnd

34 actimove 31U
9 AU D1Y1ARY 62
NguNAaDY 2: lAsy
gunsaingslva

3U shoulderlift
U 10 AY

P18y 47 U

LNEUNARBeN

TANEAUNA VDY
walua wiedany
UNNT DIUDITEAU
AUANAINLT 1T

FULSY

- pain Uszidiusme

visual analogue scale

Secondary outcomes:
- ROM Tuwin supine,
shoulder flexion,
abduction, external
rotation way elbow
extension Usgliiuagy
goniometer

- Spasticity Uszidiunae
modified ashworth
scale

- NIAIUANEIN
Usziliuaie Trunk
impairment scale

- ANEINNsalung
muAuiAd Ul
druuu Useliiume
fugl meyer assessment

(upper limb)

unfianfe 37.59%

- NAUNARBY 1 81113
Urnnuginifuty

- ROM Tuvin shoulder
abduction wag
external rotation
anaslungunnasd 1
uaznguAIUAY weliny
mswasunvaslung

NAADI 2
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. Outcome
Author Participant Method Result
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Moghe et al | dihelsavaandon | nauaiuau tasu - STAUNSIARUTIAN | NHUATUANIITEAY
(2020)"? | aweanieglu szewn 2 | conventional vasilva Useluy NMsUINanAILAY
¥84 Brunnstrom treatment 131 A8 NaNITeNTLSY | IAuEINIsaly

recovery Lagdln1iy
Valviavan 91uIu

50 Ay buaduy

- NGNAIUAN T1UIU
25 AU 9ERdY 46 U
POULTWNG Y 10 AU

1 IS]
2DULLIYNVIN 15 AU

- NAUNARBITIUIUY
25 AU angwde 45 U
BOULTITNYY 8 AU

1 =
DRULLIYNVIN 17 AU

education,
positioning, orthotic
devices, exercises,
and conventional
transcutaneous
electrical nerve

stimulation (TENS)

nNguvAaed w5y
Therapeutic
shoulder sling Loy
proximal control

exercises

Maeangulesumsiin

5 Jusiadun

UNIEAU 3 dUA

Wilua (AP Lat X-ray)
- Azl Uszidiuniag
visual analogue scale
- ANSVINUVDILVULAY
HoUszidiusny Motor
assessment scale:

(Upper arm function)

ANV UVD IV ULLAL

ERIRTEVGIAY

nauveaasinIzdelng
naaaznEUInanag
wazdauausaly

A5YINNTRSUSEANTU

AS5ANWIVBY ADA wazAase'

14)

Dums@nuUseavsuaresnsld lap-tray $3uAU triangular sling

(nn?l 4) Wieuiisuiunisty hemisting (A9 5) Tngvins@nwilugdrelsavaoniionauessses

a v aa | a = ~ ] = ~ P Y
Laﬂuwauwmmmﬂmﬂu 319U HNANNYDDULTIATIFNLALUALZLUUIINAITUTELUUAIY Motor

1

assessment scale #1n11 4 Aziu {UrglsavaenlianaueiiinsiunsIde dunananituiu

a1uuns Usenausie anduiuylussimaseamsiiediuiy 2 wis wazaarduiuyludseine

[ YY)
v

WS 1 uie TIUNEUTINIU 46 Au wialuaenay nguas 23 au dUlenguvnaedlasy

¥ '
a o v A

triangular sling lngldvauzBuuasiau naallegUlsegluvintauayly lap-tray Bedasatuniinuauves




1S

o
Y o

sadspuiinsvseiaiesesukIULaERnR I sInsEUend miudavindedUasluvini dugdae
nauAIuANlATY hemi-sling lnsaiuvardu Iukazds JUlensanangulasunisusnissine
Weliufdsnduilowazanduiusiduna 10 wiiinedu

v

nsinnavimdaduganisilndiszezinan 4 §ansi lneTanadnsluassiundnuszneuse
1) nglvangausediusienisionasd 2) seauanuulanluauseduiie 10-cm visual analogue
scale 3) AMsLAAN1IETaRn (contracture) Tun1 shoulder external rotation, forearm supination,
wrist extension wag hand web space Usziiiunig goniometer Way 4) upper limb activity Usziiiu
AuwUUUTEIIY Motor assessment scale for stroke (‘151”36(7@'171' 6-8) NAN13ANYN LUNUAIULANGIS
vosnmlvangalufinesiaaengy Tusumunlndnuinfihongunnassfissduanuuanlg
mnnguaruANsluTeiLaz TN shoulder external rotation nansUszdunIEafn

o w d‘

Ldnuanuwanaisiueg1elidudAgnieads wigUienguneassdivuilduiiasiaymdednlumin
shoulder external rotation Wauni1 @aunan U upper limb activity lunuauLanA19 U1
Hodn ”@maaﬁmuﬁgﬂaaaﬂduLszj'ulﬁmﬁ’u wonaninuIn1sld lap-tray sauiu triangular sling
Lufinasion1stesiunisiinteafnlusi forearm supination, wrist extension ay hand web space
wronaUesnudefnlurin shoulder external rotation wazann1zUnla 21ANaAINETT ADA Uag
A 39331519 lap-tray S0 triangular sling kag hemi-sling HUseansualunistesiu

o w

amgdelravaaunlidianuunndiuegididedidny wazliivszansualunisduasuauainse
A1 upper limb activity Tugthelsavaanienases

SnuilsnsAnwudunsAnuves van Bladel uazanz™ 1Wunisdnwiuisuiiieulugiae
Tsavaenidonaussssezdeunduiiioinisafausnuasiinnydounsenisn S 28 au wlady
3 nauUsEnauiy nauAuANIIwIL 9 au lilasuaunsaingdlva (no sling) ngumaass 1 9113w
9 auldsugunsaingsluagu actimove (Ml 6) wazngumaass 2 S1udu 10 Au ldsugunsal
weylyasu shoulderlift (Ml 7) TnegUaelsaviasnidenaussngaumaaed 1 wazngunaaes 2 Aesld
punsaingsluaguuuuildsuognsaianeludinusedriu snfunaiueunasumeyiinisiuy
y3auTinTinnie msvssiunadndvindensussesiian 6 dUani nsnadnindnusznoudae
1) nazdalvangn Ussiduene sonography 2) sauaiuUanvialng Uszidueie visual analogue

[y

scale NAANTIBIUTENBUAIY 1) Neuvasdalunn shoulder flexion, abduction, external rotation

and elbow extension Usglilua18 goniometer 2) AznS sUseLiiun8 modified ashworth scale




16

3) MIAUANAFIUSEEIUAIY Trunk impaiment scale Uag 4) AUESAlUNISAUANMTAG BN
seAdIUULUIZIUMY fugl Meyer assessment (upper limb)

Han1sUseLliuidevesde nuindUienguaivauuazUignquilasuaunsalngluagu

9

o

actimove fifduvaavalunaluv abduction kag external rotation anad weanIzNdgvastalna

Tuvi1 abduction wintunfiauduiusivszauvennzdinlug dunnziniweinaiuiisegly

(%
[y Y

sEAUAausinaunIsnastiazlidsunlasiiaUseliugifssuziian 6 dUav uonaniliny
ANNANHUS TN NzInSwaInduliedunnziinlnauasseaureinztalnangn nan1s

UsziluanuanunsalunismivaunisindeulmsensddiuvunuidUisnauauauwasUienaud

a o

lasugunsalngslvasu shoulderlift Isgauauanuisasiuduag1elited

LY

5 (p<0.05) welainy
ANFUNUS 521I19A1UAI1150TUN1TAIVANNITLAG BULNITEIAAIUVUAUTTAUVDINIY

o w a

dolnanan nsUszdiunzvining linunswdsunUasegefideddgvneada ogelshnudiae

o

=

nauflasugunsaingslnasu actimove d51891u81n15UInvsnuINNIRUsludnasng
(p=0.036) uonanigUeisaunguiinmzanlvaunruimssanis wdoudreduazungyi
Aadnsuszdniu egalsianulinuanuduiusvesnnziinluaiusziuresnnizdeluange
nsussifiunzdelnanaavesiihesanunguiiszesiian 6 &Uavi lus internal rotation
wuANuUAnseE s RamMean (p=0.025) Taegthenguiilssugunsalngdlug fu shoulderlift
fameilvavaaiuiuiesay 12.44 (103 fadiuns) fthenduiilésugunsaingslva Ju actimove
fnnehlvangaanandntiesiifesas 2.77 (0.27 fadiuns) luvazdifiionguauguiinneiilg
vananasiisovar 37.59 (330 fladuns) drunisuseidiuniiztelnanaaluvii neutral Twa
nsUsziiiuluiiansdunslifidedAgn9ada (p=0.154) 3nuANISANEIT9AU 913na121A91
nsldgunsaingalvaliannsadestunnglvanaald egrslsfimumniSeuiisuseninsgunsal
nyslvaviaeaiu gunsaingslvau actimove fusvAvinanasdimumnzalunsldinumnn
Moghe Lagauy (2020)'? 1/?'1miﬁﬂwﬂu@fﬂaEJIiwaamﬁamamaaﬁaqiuiwzﬁ 2 U3
Brunnstrom recovery stage kazila1zdaluanan 911U 50 au wUndunquatuquuazngy
naaeenguay 25 au HUslungualuAnlasy conventional treatment gUaelungunaasslasy

therapeutic shoulder sling wag proximal control exercises Wuszeziian 5 Tusedunsi seiilea

3 dUanii MndudseiiuseRunsndoungauesiluameunisionasdialug Ussiiunistinlg

7728 visual analogue scale LagUsziiUNITVNIUYDILIULALIDATE Motor assessment scale
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IS [

(Upper arm function) #an1s@nwinuingUaglunguaivauiissaunisuinanadiazianuanunse
Tunmsvinuresususasiiodiutu duftaslunduvasesdinsanasesnmedelnanqauazamsian
wardienuannsolunsvifaTnsusssriufiud uegrsifudidy Moghe uagame™? Feaguin
n15lASU therapeutic shoulder sling $auAUNNSHA proximal control exercises fUsz@nsunalu
nsannnedeluangn annzUinlnduazfinanuannsolunsviisiasuszariulugdae
Tsanasnidenauosfiiinnzdolvavanls
uenanil linussnudsnmsunandeusulifissrassanmsldgunsaingsindlugiaelse
vaoadonavadluitanunisinm oglsinu msldgunsaingsvaiifsunuultvangay wagnsld
Tuszeznanfunuiuluenaviligisegluvinilivmzauuas avnsmsiedoulmuni® gee1e

Ulugnaiinn1ie leared non-use Aan1sidUaelifinsiadeulmidunannuaninanuaedy

wazldgauindaaulmnseldiusaunss wiazin1snusveeszuussaniainnute

]

”
.
e
-

A1l 5 hemi-sling




il 7 gunsalngslyasu shoulderlift

39190

A1SNUNIUD 1T UTLUUAS ITNUNITANEIN ATIATULN TN NI AUAIIUIUL 08 ABLieIay

1 Y

n13Anw wagliduudlinsnddeduintesiguiu lnen1sAnunddidnsinddeduiuunigane

A v o v/

50 Au? sp9a91Ae 46 ALY waznsAnufiTiidrsuAdedauleniian Ae 28 au® siufielsa
nasaidenauoslumanunuegaiusruuadsiswiuiedu 124 au msfinswes Ada uasaus”
Lazn13Ane1va van Bladel wazamz™ Wunis@inuiludvae lsanasadenaussszuzdeundy
dunsfnyIves Moghe wagane™? lallfszysvoznanisifalea lufumsianadns fnsldiaiesile

UssillufivainvatguaznnnsAnwianasnsuinnimvilaniu lnganunsasesdinunisusedud

wuanuniddes lawn nisusefiuanuuinaeluuyseldiy visual analogue scale (WU 3 A15ANYI)
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a a

nsUssdiuseRvveinsdelvangn lnegainwa xray Milva (wu 2 n1sAnwn) nsuszdiuiidevesde
Tuirnesing 9 Iaely goniometer (WU 2 N15@AN®1) N1sUTZIIUNITVINIUTRLVULAz LAY Motor
assessment scale (WU 2 M3Anw) wonantudedmsusefiuguiu q fndlunisnsine Ussneudae
nMaUssiuseRuauRsiveand unilese modified ashworth scale N15UsELINNIAIUANEFIR Y
Trunk impairment scale uagn1sUsziduANamIsalunsaIuaunsind eulmsssddIuuuf e
fugl meyer assessment (upper limb)
n1sfnwlsvansuavesguniaingslualunissnwnnetelvavanluguelsavasnidon
auoanuiieslun1sAnyires Moghe uazauz? lnanan1sfinwinuinnisldgunsalngaluasiudu

a o

n15l@5u proximal control exercises au1saann1iztolnangalaegradidedidry agelsiniuly
eumsfnulifiseazidonvesgunsaingslug way proximal control exercises 7 l4uaz
lififeyadiuszoziiatluninialsavesivislsanasndenauasiiidrsanlunis Ainw Snviaann
MsUsELAMAINASANYINUIINIANYIVES Moghe wazany"? fianuidsvesonilusyiugdly
AUNTEIEWUVRII19I1lATINTT (Random sequence generation) kagN153ARLUNTINLATINAG
TngmsduagnaUnTin (Allocation concealment) fatfudsasfiansamanisfinudeauseiase s

n13fnwiUsedninavesnisidaunsaingsinalunisdesiunetolnananlugUaslsn
VROALE OAANBINUTILIUADINITANY ABN15ANYIVDY Ada kazane" Lazn15An¥1ved van Bladel
waanz™ Tngnadnsiladanuuandieiu nanfe Ada wazame™ wuinnisld lap-tray $aufu
triangular sling uag hemi-sling fiusgansnalunislesiunnetalvanaauslainuunndaiueens
deuidyneadf asad1uiy van Bladel uazamy? inuingUnsaing sluavisaosyudild
luns@nwd lawn §u actimove wagsu shoulderlift liinalunisdesiunizdeluavan nwua

nsAnwndandeiudang ilvlianusoasuusednsnavesgunsaingslnalunisdesiuniieg

Tolvangaludiielsavasnionausals

P2INAVDIUIY

¥ Y
v A =2

AsNUNINeg 1R TusTUUASIT TN1SANEINATINIUNUN T AINUATIUIUL DY ADLNE

a

A1UNSANYY LagNIAN¥ILARziiisN15AnYY JUwuuTetgUnsaingluanaanaun1TIANAa NS

wanenaiu ilnldanunsadrdeyailauninsieieduu (Meta - analysis) la
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N739eUTEANITNAaRUUNLAEInguAIUAL (Randomized controlled trials: RCT)

Risk of bias assessment (Cochrane Collaboration’s tool for assessing risk for bias)

Sequence Allocation Incomplete Selective Other sources
Study Blinding
generation concealment outcome data | outcome report of bias
Lap-tray and LUH LUH LUH LUH LUH LUH
triangular sling
are no more Randomization | Participants Outcomes were | - Data analysis | Outcomes were The authors certify

effective than

a hemi-sling in
preventing
shoulder
subluxation in
those at risk
early after stroke:
a randomized

trial

Ada, et al (2017)

was stratified
according to
severity since it
has been found
to affect

outcome.

were randomly
allocated into
a control or

experimental

group.

measured at
baseline

(0 weeks) and
immediately
after the
cessation of
intervention

(4 weeks) by

a measurer
blinded to group

allocation.

was performed
using intention-
to-treat

analysis.

- The amount
of subluxation
was determined
by subtracting
the distance in
the affected
shoulder from
that in the
unaffected
shoulder, by

a radiographer
blinded to group

allocation.

collected for 100%

of participants,
except for
subluxation
where measures
were collected
for 96% of the

experimental

group and 96% of

the control group.

that there is no
conflict of interest
with any financial
organization

regarding the

material
discussed in the

manuscript.
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Sequence Allocation Incomplete Selective Other sources
Study Blinding
generation concealment outcome data | outcome report of bias

A randomized LUH LUH LUH LUH LUH LUH
controlled trial | randomization | to assure the Not stated No missing of All outcomes The authors
on the was performed | blinding outcome data were reported certify that
immediate and | by extractinga | procedure there is no
long-term number 1, 2 or 3| envelopes were conflict of
effects of arm (that prepared before interest with
slings on corresponded to| the intervention. any financial
shoulder the 3 groups) for| An independent organization
subluxation in each patient. person, who was regarding the
stroke patients not informed material

about the discussed in
van Bladel et al meaning of the the manuscript.
(2017) numbers, was

asked to draw

the envelopes.
Effect of LUH LUH LUH LUH LUH LUH
therapeutic Randomization | The subjects Not stated No missing of not enough The authors
shoulder sling is done and the | were selected outcome data explanation certify that there

and proximal
control
exercises on
shoulder
subluxation in

stroke survivors

Moghe et al

(2020)

subjects was
divided in two

groups.

according to the
inclusion and

exclusion criteria

is no conflict of
interest with any
financial
organization
regarding the
material
discussed in the

manuscript.






