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| Abstract |

Purpose: This study investigated the differences in winged scapula between the symptomatic side and asymptomatic side, the
reliability of the winged scapula test, and the correlation between winged scapula and the stability of the scapula in patients with
subacromial impingement syndrome.

Methods: Twenty-four patients with unilateral subacromial impingement syndrome participated in this study. Winged scapula
was compared between the symptomatic and asymptomatic sides using a scapulometer. The reliability of the scapulometer was
assessed by calculating the intraclass correlation coefficient (ICC), standard error of measurement (SEM), and minimal clinically
important difference (MCID). The correlation between winged scapula and the results of the upper quarter Y-balance test were
also obtained.

Conclusion: Winged scapula was significantly greater on the symptomatic side compared with the asymptomatic side
(p < 0.05). High to excellent ICCs were obtained for the winged scapula test, and SEM and MCID values were obtained
for winged scapula (SEM: 0.2-0.3 cm, MCID: 0.6-0.8 cm); however, winged scapula and the results of the upper quarter
Y-balance test were not correlated.

Conclusion: The scapulometer is useful for measuring winged scapula in patients with subacromial impingement syndrome.

Key Words: Scapulometer, subacrominal impingement syndrome, winged scapula

‘tCorresponding Author : Soo-Yong Kim (gasigogil1@naver.com)



400 | PNF and Movement Vol. 20, No. 3

i
o|N
o
&

= (subacromial impingement
syndrome)-> &-9-2] T F7to] Foba] 9w m2|et
92w Aololq Anzo] 71471 Qheke o
s, o7l £, 75 AR, 75 A 5
G4F8E 4= Qlth(Kachingwe et al., 2008; Neer, 1977).
392 W B0 FolAL el YAy feln
oA Lo s 4= 9k WAIA Blofl 3
2jw Fejo] Halel Ze t’rﬁ AA| o] A7} 27T
o, A& allofl= o L5 LBASt H3l, of7f
W1 2Eaele] Hslel A 54 AN ol
Q2] Wz}r} ZSFEICHMichener et al., 2003). ©] Sof| A
of 7w 2] WMoh= el vlasto] o} 7w 27,
of 7w F 712, E7N ol 7Awi(winged scapula) =
H A} (Lukasiewicz et al., 1999; Waner et al., 1992).

7N ol7fw= of7fm FHILA 2L ofg) Zto] F
Hol s oz HejEo] Z=H AHE ofulst
o, 71 71 A7 Q] eAtolu HEL L] Zo]7} B0
LA WA8SE 4= QITHElders et al., 2001; Martin & Fish,
2008; Oakes & Sherwood, 2004). Noerdlinger 5(2002)->
A5 AHgste] Fuit o ofel 7t Ajole] 7 E
ool ol ofim P42 S5, lom ofst
ol Aglg FAE 4= & A&, 12emE H 3, 2-3em
£ BE, 3em oS Algh G ofm R A ejalct.
7] o ol A<l B4l ofsi ere)
°F$}8 W5 4 rHOh etal, 2016). o] 252 ofshe
o B T o= Jlom, o7 H 7=
o 9% B9 UAE WEo] B
WS 4~ th(Borstad & Ludewig, 2005; Ludewig &
Cool, 2000). 1A Hoa|d=E 234 3zt
Wl oM Thela 4 gl AAR) AAL ol
I a3t}

H2] Z=—(perry tool), Hold A& EA(moiré
topographic analysis) 2 ©] 7]/ #Z2] A|(scapulometer)=
W oiAmE Bkl SlalA e 4 gtk
(Plafcan et al., 1997, Warner et al., 1992; Weon et al.,

=
Eé%% o Ilz‘\":"’é‘

201, 5o} == 340 714 57194 olme) of

Z+e AATI= AT 3 Ajolo] ZAES A5
"l o] chPlafcan et al., 1997). ZF=7} —47]-?5]-1:]___ Ae
DN o7t SRRt A onlskA|Rl A
oj7ijm He o] o] s FFS WA geth
Doty A BHL U7 ojmE AaslA AT

G QA T7ke] Auleba] QAelA AHg ] ol
th= wdo] QJti(Warner et al., 1992). #2] =&
B A THE A7} o 7w =3 A o]t Weon et al.,

2011). o7 7 A= FH ol thet of 7w ofef 7+o]
T Bo2 2H ZAsN= o ARES 2 9l o, 2z}
o] 7hekBITL Qb4 S8 BofollA] AHa}] 4tk Weon
5(2011)2 XA = ™ (biofeedback) 32 a5 %
Rkt AT A G ol Am e sal] o
o] HAE ARSI, A= =W/ TAlg 0.97)7}
o 23tot Hagich o2 Ao s AARIn &
I ol Tty gre] e Ajolg 2Ate) 9l
7 oA E 7HR] DRSSt I ollA o]
ZH|2 AFEFTHOR et al, 2016).

o1 Aol W Wl ol mi BT uEE
Z=5 3 3lxjo] o= o] oFsle} T1g 01t of 7w
$719)0] wisje} o Qo] 74 4 ol InE
o FFHEFTESITT FAIA SAE A8 A
o A o= Wl o] %25 thBorstad et
al,, 2005). o7 S A= Gl oM E F7kske Al
2 5 Qe ETOINT B UFELTE TA
A ANMESHAE AHESH] BN oM E AR
A7 7o) glos, Azlge] diet dehael 1w
Ao H 4 YA 29 % }o|(minimal clinical important
difference, MCID)o|] 2762 =31 9z u} o} 7w =4
AS A o) o AelA o] ghe 2AR

+ itk ERL G of 7w )R] 7} = o 7w
FE A E7E FHol thef e HeEHA ¢t
A o] ZrAFItHDidesch & Tang, 2019). A AHE 9]
A Y-o+% 7 AHupper quarter Y-balance test)= % =2
o= ojm SFEAL Bk 4 o WA ol
THGorman et al., 2012), G7) o 7w} AR AR Q]



KO 0 OfMN SO0l et

NE|T ZA SN OMMEHSt OiitH QPSSO LR &y 37 | 401

U V-7 A ke AT 2

weby o] AT YA HHL B
T2 BN FA ST HEA Z Ao]
W] o] ZAHE S|, - WA B4
w Ao A== Ak Aotk
m20.2 Wl olfwlet ojhm) ok Aet
2ApsHs Zelt.

2

77} gict.
E] ul

=3
37

o
olN

=
{74

o7

a1 upx]af
A

&

o

Ay

O
:::ﬁo{)ll

2

=

r_m

Erloﬁ

o

o)
o
o

umo] B4 B UFESTE A7) o
ol ik tidate] A 7152 Yol 4 S(neer
sign), W1 745 73 AKempty can test), 12|l o7l 9
W/ES W Hobe] 1EAS ofSpainful arch) 7
Abol] thgh oFg Whg-o] yehd Z9-0]ar, A9 7]
o7l S ollo] Sz A9, Bw T SA| A=
A, 52A A g4 (adhesive capsulitis)©] A= 7

9, emSBmAAY HPY BIGo] 9k B9oltt
w T+

(Lewis et al., 2005). 91410 ¢4 2= Z7 A= o
uhelah Ao 8] 58] AHE 5L 5 EolAf
A At om, padea 71%%94%%011

A £:91(1041386-202209-HR-68-

O
%
yisd
rlo
ot
>
o
_C?lg

D) &7 oj7im =74

B Q1o M o] M= AS o] gate] Y of
wE 24519es Yo oM E 247 Hoj 2
AR of7m o] ol 2t} o7]o] sfeksls Sw 7}
A 712 gelekgc. ”7H ol 7mle] %42 Weon
SQ011)9] A7 WS Fselct Bt ol

T A, 2EA EE 900 w9, ofEE T

S 4] GLOR, ZARHE A A5 el ol
she Sle] B FUS B4 £5 W & it
9THFig. 14). T12)31 oM A Y Zetolq 1

Fig. 1. Evaluation of winged scapula. A: starting position, B: measurement of winged scapula.
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Fig. 2. Upper quarter Y-balance test. A: starting position, B: superolateral reach, C: inferolateral reach, D: medial reach.
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(Table 1).

Table 1. Demographic characteristics of the participants

(n=24)
Age (years) Height (cm) Weight (kg)
46.26+£6.91 165.86+8.91 60.80+13.23
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Table 2. The difference of winged scapula and YBT-UQ between symptomatic and asymptomatic side

Symptomatic Asymptomatic p t
Winged scapula (cm) 1.25+0.44 0.82+0.38 0.001" 3.52
YBT-UQ (% arm length) 51.96+4.77 55.32+6.15 0.07 -1.88

* p <0.05
YBT-UQ: Y-balance test upper quarter.
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Table 3. The reliability of measurement of winged scapula using scapulometer

ICC SEM MCID
Symptomatic side (cm) 0.89 0.2 0.6
Asymptomatic side (cm) 0.93 0.3 0.8

ICC: Intraclass correlation coefficients, MCID: Minimal clinical important difference, SEM: Standard error of measurement.
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Fig. 3. The Bland-Altman plots for winged scapula.
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Table 4. Correlation between winged scapula and Y-balance test upper quarter

Y-balance test upper-quarter

Symptomatic side Asymptomatic side

Winged scapula in symptomatic side

Winged scapula in asymptomatic side
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