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Ultrasonographic and Physical Examination to Investigate the Cause of Painful
Hemiplegic Shoulder

So-Ra Baek, M.D., Se Hee Jung, M.D., Byung-Mo Oh, M.D., Sun Gun Chung, M.D., Young
Joo Sim, M.D.2 and Tai Ryoon Han, M.D.

Department of Rebabilitation Medicine, Seoul National University College of Medicine, 'Boramae Medical
Center, Seoul National University College of Medicine, “Kosin University College of Medicine

Obijective: To investigate the musculoskeletal cause of hemiplegic shoulder pain using ultrasonographic
evaluation of hemiplegic shoulder

Method: Thirty-six hemiplegic patients admitted to rehabilitation department were enrolled. Ultrasono-
graphic investigation of shoulder and physical examinations including range of motion (ROM), muscle
power, spasticity and subluxation of shoulders were performed.

Results: Eighteen (55.6%) patients reported pain in hemiplegic shoulder. The abnormal sonographic
findings, ROM, muscle power, spasticity, and subluxation of hemiplegic shoulder were not significantly
different between subjects with painful hemiplegic shoulder and those without. The presence of
ultrasonographic abnormality combined with focal tenderness, however, was significantly related with the
painfulness of hemiplegic shoulder (p-value = 0.03).

Conclusion: These results suggest that ultrasonographic evaluation is useful to investigate the
musculoskeletal component of painful hemiplegic shoulder, when collaborated with physical examination
of focal tenderness. (Brain & NeuroRehabilitation 2009; 2: 140-145)

Key Words: hemiplegia, shoulder pain, stroke, tenderness, ultrasonography

Ao} 7hsAol Bt M Hs] deA A gk
N E 28T HAe 22EA ARz 9 Aol gloiA 1l
el Bolr} &3 FA} Ao] BobK §88 mo 1

%

¢

dnju] Bpol 4 BrbulS AFL e E8) WS o 28uE ol gste] Wuby] Bxo) AWAL WK
A kol Wujy] Sxo] dho] Ao} Aol AR AFo] 2w AZo] vlste] WululZ olsfelq Ao 7

Ml YL F

Z B! ohul s A% Aozt A @, Az W $o0o] S/ A ge FxA Wkt o

T R, WA BT OGS, Tl A, B Tl BAHALE Dok BBl Uk 2 g 2 A
eSSl AT AR, ¥ gEe 91, BE FA 8, clolHE FoIR Aol BAHA Yseh 2g TN

L2 HE 9 A

7 5ol goloz AZET gtk W BARE Ao T2 Wsks Yo7t BESE B

rloi

ope]7E S 25 =S| HstE ARE ] ofg 3] FEHY, 4 flol= 3] dEET A= 1

7 st 5% s

o olgh

95 A7) 2o gFgo g ABHo| Halsl 2
A Hoj 2L, 7, Aol 24 & 754 olddE u 23T o4 &7o] Holk B ¢E §RE

l..
r

%o 2 3)Rety sl ugs  wuulo] BxEeA AW T2 s U
AET - THo] UL 7I5AE ZAerst g

_ll)l'

!

|

E5HL, ZEAAY YRS R I HupH| S AF H HE2 Zelst= Zo] o F Aol o]A 9 AFEo =
71|IH3?_|?E' 20094 9% 192 % NAAR S E”ﬂl /\lbﬂom °—‘°H‘+

WAL SR, MEA 2T BUs 28U wEtA 2 Ao HupH| ST A9 AREY =

@ 110-744, MSCHSImHY x{Eto|sta} ouf PAFE B8] o 2ou} o[ AF A4S AHuT B

Tel: 02-2072-3218, Fax: 02-743-7473 = AAE B 2 ;L f:ﬂr 14 248 Elj - L]

E-mail: tairyoon@snu.ac.kr e S AEY 7ot 250 ol A #Ed 3

140 »



FES FUG 233 ol 27T BAYS FAF O
2, HohulE ABA 539 9 AGEA B 9
wazel 49 ofulg Aupud et

1) 10

200549 1293¥ 2006 12¥€71A] 1\ 7 ASdista
B9 Alstte] Ut AN F& S o3t @
ohu] S AR ST W ol 4744 ool A
WA Wl BAES GAOR ST, o] o] HEF)
Welo] gl A9 ALl AR & 3610l 3le
G2} 169 (44%) 0] Atk tiAaRFe] ol 62.9 + 14.0
Alolgiet. Wrkule] gl RE wHMo] 251, HEHo]
119o]glth BE 849) SASE $20|9lT, 3 @
Sz} 9%, 345 Aoz} 270] ek Aol S 4
oo whet ABo] Gl (OIS ABD) T BES 5
S re 21 MAEPHOE 28 st

2) B3
#7944 ) 2

g 2ARHAL A AR ol F5e &
S} o] 47H 2 el Al ks 1)
o] 8 AEE ARl oI5, 2) BEA|] 348
W X2 B Soll AH B S A9t 2
B3, 3) B T8 AGSAT Hage] Hagle] Wa

2 S AL 15A 99, 4 Dol gl e
7179 Aol Rt g 9L SY4 nyos
Tustit Geol frE TosEc

3) Z&M HAt

233} FAAE 98 AR g ojxo] 2 e
ez AT 223 GAre] SUE YAt FAE A
stk 22ul AAF= SonoAce 8800% (Medison Co.,
Ltd., Seoul, Korea)Z ©]|&3}o Fut4 5 MHz~9 MHz2]
A% E““X}(linear probe) 2} Al ARE-Sto] A|FYSHA AL,
Hop| S A5S 25 FABHAT Aol 52 AT
A, skt d, 342 4, S5 d € A5 TES
7&’40}71 fAsto] SRS siFE o] o= A A

T SR A a3 AAE FFHLeE FHEHA sk
ﬂao}—:a 242, 352 7o) pEnd ge A3nde)
S, Aol 52 AR By 9
2 o) ol 27) 47, ARHITA N4 wnE
&3 FAZ 5T 7|2 Ag 2

]_ul-xq

Pue BN

HiAE} 9] 5O : A2} AIN|ZKIS O[St HOtH|E 7HE0| Yol HA

q
= !

27 GO ALY B TLgo] A9 AR T
Hol QA Aol BEel Feol YA, AL
3 159G BHLFL Holk B9 Festgon], A

2 ulg e zoul gato|A] Aol njddido] Aol Mo
AA YA, AY BAR A oA ZHEE A= o]
Aol Holx &L wz A olstAct 113 2 o051 A X} A

olfadoe] WEEE -, I FHER T4 ol st

He AE sk

0.9.

%WEWE} A2 21U T FFE A4
z}om Al o/ UE 47T :
elelA Zgsisteh. 912 0) AT BASI wY
4 it H42) exE Aot HOM Yelde A

rC*'
ﬂ rr

AL 90° BT Aol A SAskA o oaHe ABAL
0° 97, & A BEY Fofl 1 Aeel N Z4stgc

AnEe) o7 29, A4l AE, ofgT AEE Aot
H| S Ao Ant AstEh Adde] ol 282 &
A7E k2 AAA =aeEE S H (Medical Research
Council scale, MRC)S 7|&2. 2 0dA|oA SHAZ L&
ste] Brlelolc. AVAe] A HEE Aol Eel
AR H =5 Modified Ashoworth ScaleZ 7|22 155

o4R 798 Fo] 9 Ao Helsisich. AR

ot A== finger breadthZ 7|3}t
5) TAEN

ST HEFT Alelof BE, AoE AN A &
7:‘ 3 HuH S AREY 259 FAF 28 fovdt
Zpolo] AR E HFY Hae 7IolAlE, d&5% Hye =
HEL ¢ gAY o= FUSIAL, Hopn| S A5 AR
7Felfle HeiEE t dF2E st FAEA
L SPSS 17.0 (SPSS, Chicago, USA)S o] -£3}4itt.

_I

o)
it

b

2 1

= B

WyURRE 29 FAA7AL VIZhe 430
25.4Uol3ith HAMY FA| HutH| S0 HFo] = tAd
A= 207(55.600)01 4T 0] F 4T HBF WA o]
B As°] AU °ol5sH
o]%=, 137
MEHOI AL, = Ho| 7Tt A=

I+

9] &2z0 2L 121o] Ao
Ho] X232 R3Y, 8Wo| 7|52 H3Yo] 7}53t
30|t

« 141



Brain & NeuroRehabilitation : 2009; 2: 140~145
T 1075(27.8%)0 4 F/dol it

Hopu| 23 A% APde) 280 A4 ol AR

Table 1. Ultrasonographic Findings Comparing Hemiplegic and
Contralateral Shoulders

Hemiplegic Contralateral

Table 1] 71&=lo] gie.
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Aol

4

Exal.rtuned USG findings shoulder shoulder Table 2. Passive Range of Motion of Hemiplegic and Non-
stie n (%) n (%) hemiplegic Shoulder Groups

LHBT Swelling of tendon sheath 8 (22.2%) 6 (16.7%) o PHSG NHSG

. i ROM
Subl.uxatu.)n of tendon 1 @28%) ©) Hemiplegic Contralateral Hemiplegic ~Contralateral

SSc Partial thickness tear 1 (2.8%) 3 (8.3%)

. shoulder shoulder shoulder shoulder
Calcification 1 2.8%) -

ACJ Swelling 2 (5.6%) 1 2.8%) Abd 1065 £ 142 1170 = 8.0 1103 * 16.6 118.8 + 6.2
Degeneration 3 8.3%) 2 (5.6%) Flex 13725 £ 245 1470 + 9.0 1400 £ 23.1 1475 + 154
Subluxation 1 (2.8%) - ER 715 £250 833 <151 738 £ 196 81.6 = 13.1

SST Partial thickness tear 16 (44.4%) 9 (25.0%) IR 755 £ 199 840 + 147¢ 763 £ 255 800 * 18.6
Full. thlc@ess tear 2 5.6%) 3 33%) Values are mean * standard deviation. ROM: range of motion,

IST Partial thickness tear - 1 2.8%)

USG: ultrasonography, LHBT: long head of biceps tendon, SSc:
subscapularis tendon, ACJ: acromioclavicular joint, SST: supra-
spinatus tendon, IST: infraspinatus tendon.

PHSG: painful hemiplegic shoulder group, NHSG: non-painful
hemiplegic shoulder group, Abd: abduction, Flex: flexion, ER:
external rotation, IR: internal rotation. *p<0.05: comparison
between paretic and non-paretic shoulder by paired t-test.

Table 3. Demographic and Physical Findings Comparing Painful and Non-painful Hemiplegic Shoulder Groups

PHSG NHSG

Clinical findings n ( = 20) @ = 16) p-value

Gender Male 16 9 (45.0%) 7 (43.7%) 0.94
Female 20 11 (55.0%) 9 (56.3%)

DM Yes 10 5 (25.0%) 5 (31.3%) 0.68
No 26 15 (75.0%) 11 (68.89%)

Previous history of shoulder pain Yes 5 4 (20.0%) 2 (12.5%) 0.24
No 31 16 (80.0%) 14 (87.5%)

Physical activity Wheel chair 12 7 (35.0%) 5 (31.3%) 0.85
Therapeutic gait 13 6 (30.0%) 7 (43.8%)
Functional gait 8 5 (25.0%) 3 (18.8%)
Self gait 3 2 (10.0%) 1 (6.3%)

Power of shoulder Nil 8 5 (25.0%) 3 (18.8%) 0.85
Trace 5 3 (15.0%) 2 (12.5%)
Poor 6 3 (15.0%) 3 (18.8%)
Fair 7 5 (25.0%) 2 (12.5%)
Good 5 2 (10.0%) 3 (18.8%)
Normal 5 2 (10.0%) 3 (18.8%)

Spasticity of biceps brachii Yes 5 3 (15.8%) 2 (12.5%) 0.78
No 30 16 (84.2%) 14 (87.5%)

Subluxation (FB) 0 12 6 (30.0%) 6 (37.5%) 0.28
0.5 9 6 (30.0%) 3 (18.8%)
1 7 5 (25.0%) 2 (12.5%)
1.5 3 - 3 (18.8%)
2 5 3 (15.0%) 2 (12.5%)

PHSG: painful hemiplegic shoulder group, NHSG: non-painful hemiplegic shoulder group, DM: diabetes mellitus, FB: finger breadth.
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Table 4. Ultrasonographic Abnormality Comparing Painful and
Non-painful Hemiplegic Shoulder Groups
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Table 5. Presence of Both Ultrasonographic Abnormality and Focal
Tenderness in Painful and Non-painful Hemiplegic Shoulder Groups

Examined site* PHSG (n = 20) NHSG (n = 16) p-value

Examined site* PHSG (n = 20) NHSG (n = 16) p-value

LHBT 5 (25.0%) 3 (18.8%) 0.65
SSc - 2 (12.5%) 0.10
ACT 3 (15.0%) 3 (18.8%) 0.76
SST 11 (55.0%) 7 (43.7%) 0.50
Total 14 (70.0%) 11 (68.8%) 0.94

PHSG: painful hemiplegic shoulder group, NHSG: non-painful
hemiplegic shoulder group, LHBT: long head of biceps tendon,
SSc: subscapularis tendon, ACJ: acromioclavicular joint, SST:
supraspinatus tendon. *No definite ultrasonographic abnormality
was found in infraspinatus tendon of hemiplegic shoulders.
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LHBT 2 (10.0%) - 0.19
ACT 2 (10.0%) 1 (6.3%) 0.69
SST 5 (25.0%) - 0.03
Total 7 (35.5%) 1 (6.3%) 0.04

PHSG: painful hemiplegic shoulder group, NHSG: non-painful
hemiplegic shoulder group, LHBT: long head of biceps tendon,
ACJ: acromioclavicular joint, SST: supraspinatus tendon. *Ultraso-
nographic abnormality combined with focal tenderenss was not
found in subscapularis and infraspinatus tendon of hemiplegic
shoulders.
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