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ekl 5 BA e AHgIRATh Bebd FolF S Arjg
o 845 Aol Bolrka 42 4 sk BE @
A e A WA SP7 F 91842 S

AdAelA A Bl eAlg 1 =
o7 YGlth= =o] ofv] v v ;szraoa 910] $-4|49} 1]
Aol OIE B AN SRTF . 3w
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Fig. 1. Testing apparatus and neutral position used for proprio-
ception measurement
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%7 SPSS 19.0(SPSS Inc, Chicago, IL, USA) & A&
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et 0.1 oJskd A& Kol ZoR T&%é}‘}i‘:}.

dole 7} A F2F o] FA] o} v RS #
v 7} Q1o A g AT} ghdo] Q= AT
Wilcoxon signed rank test® AFESIITH 3| A2/ 949
7], Aztate] #449 §5, 59 4%, ASES H
A &5 Wl wet 255 Wi 4 a5 119 vl
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58E AAIR F TR U "/} A4 5 A= 99
]—.—01] e} Qo) Agko] Q= +(stiffness, 22T I
Qe Lo 2 Yo 157874758 v wsksith
2 1

1. 8X HE

@27} 287 o477} 481 ol on Ha thol= 61.741(38
Al~T76A) ATk, 1578 (19.7%) oA 274+ Aol Aot
WEek dou @] BAY L §ISITh $-5o] o] 3hEl -
7} 568 (73.7%), =0 o]k 397k 202 (26.3%) .07
FAF7E o13kE AT T4% T B S ol 34
ML 1.571E5H 350.5/ME= chaFstsict sld2 ot
F 9 2 Ik HdS Bl A 748 Ao 2d=
Azrslnke] 914 (isolated subscapularis tear)©] #H2HE 9]

RS gdo] 224, A9 49, F3+4 324, W94 11

g, Adigtdo] st Aztst FLE 61 el FEES
31 o] 52 =2 SLAP lesion 628 (80.5%) ol A ##5]
Jot. = i& B4 pain VASE 5.0E£2.2(range, 1~10)°]%1
1L ASES H4+= ¥+ 53.5118.2(range, 10~86) o] 31 th.

A4 HS FA 4.9 +30 (range 0.3~19° )O]‘HO
Sl ATEE TA vhEA] ool Hat 4.9° 2.9
)AL ol FAHCE FstA okt

24 247t 75 22X 7159 o 21 31

(p=0.87 by Wilcoxon singed rank test, Fig. 2). W3]z 2] 7-$-
AN Ao AL FE 4.0° £2.7° (range, 0.3~12°) 9 01} 3
A7) gdo] Q= ABEe B Fo 4.8 £3.7° (range,
1.3~28.7°) 2 F7kEo] il om o= BAF & {23 Ao]
= BtH(p=0.043 by Wilcoxon singed rank test). = o]gel
A YA a8zl Aske AdE Halth
ztol & Kol UFd e IR sel diste] thekst
SR -G e gk 2ol QA AF-EAS A EES
t}h 9t A7) wet o] EH A o' vrol A Hlwstazt a3l
I olw) Azt R YAV F2F 9t 9 A5EE Ho
T TS AT, T, Eﬂf}"ﬂ 74EH§}°L°“ gsto] AT o E
o] BIRshl A Al 284, A2 48Folqith +
o] o]y ABHE ] F_Toréz} % 7159 Aol & vl Al FA
Hog Fogt Aol BEHA Lodrt(4.4° vs. 5.0°
[p=0.897] by Mann—Whitney test, Fig. 2). thit g o] 4¢
gdo g Zd A2welE L8372 7% Afol7h B A
ol vlste] o]ge ﬁL oAt Aate Aol = Ao

2 A2 AH4.0° vs. 5.0° [p=0.061] by Wilcoxon singed
rank test, Fig. 3).

Azste] ol gle AeE 618, Fdo] e 4%

15#19lom = T o g o] o|3E A 1fA )5S
H & Al 3ol e TolM e airlsel ¥ F
gl AeFS B o (3.5 vs. 5.1° [p=0.
Whitney test, Fig. 4), 3+€o] ¢l 1ol ﬂ
wato] o) AWA L IFFEAHo]
A 3= o] AR Fpot AzFsE FAo] 9}% oA E o]
B Aol A4 Ao vaste] Jeo] AslE A3
S HAY(5B.1° vs. 4.2° [p=0.065] b
test, Fig. 4).
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Fig. 2. Joint position sense in direction of external rotation and
internal rotation. Asterisk denotes p<0.05.



A2 F TR WS Al 5F0] A2 I(pain VAS < 5)&
339, &%°] & +(pain VA S > 5)& 43%olqit}. F%ol 4
T3 F 1kl oldhE AwEe] W ufgATsels

o
o3t Afol= glslo Ur(4.1 vs. 5.2° [p=0.542] by Mann—
Whitney test, Fig. 5) E%0] & oA BAZCE -931A

o]t Aykd I A Avrd e Y3 de] tie 177271 2+

o7} A ATH5.2° vs. 4.0° [p=0.04] by Wilcoxon singed
rank test, Fig. 5).

ASES H8] F7HakRl 555 7108 s A 7150l
Hl W& £ 7 (ASES score > 55) F4] 92 1 (ASES score
<BB)E W vlw A £& 71 367 FA4 &2 72 409

o]tk ASES A7t & 7 R & |
o W] de) gt 1532752 AR 7)e ATt e #At
oA Y Astd Ao #FEG e 3]
AH3.6° vs. 6.1° [p=0.002] by Mann—Whitney test, Fig. 6).
H3 ASES HF7h #E wETRE W oA o) ghe Avbd )
A AR /747 Apol7F ¥ FEHAA YEFg L
w ol FAZCE fost MANTH(6.1° vs. 4.2° [p=0.04]
by Wilcoxon singed rank test, Fig. 6).

ARG 5 WA Astel] mpe} v o) 24
rlon Zhz) 519, 259 0]Qitt, o] gke #Ad o
iR Ao b o Sl A et A AT P I
3l ajo]l = EOIZ] ?Q‘?&O‘Jr(4.5° vs. 5.3° [p=0.

2 r

kg Avdn A 7447«44,]

T

AAA bk o o] =

7&7—}7]% atel7t ¥ 7=
BAHCRE Fe AT (3.7° vs. 5.3°

6.0 ® Uninvolved arm
Involved arm

5.0 -

40 -

3.0

2.0

0.0 . |
Group | Group Il

Fig. 3. Joint position sense in direction of internal rotation
according to the size of rotator cuff tear. Group |
includes smaller tear patients and group Il includes larg-
er tear patients. Dagger denotes p<0.1.
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[p=0.041] by Wilcoxon singed rank test, Fig. 7).
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Joint position sense in direction of internal rotation
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pain and group Il includes patients with more severe
pain. Asterisk denotes p<0.05.
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=ABSTRACT =

The Proprioceptive Function of Rotator Cuff Tear
Patients: Preliminary Report of Pre-operative Function

Hyunil Lee, M.D., Jaewon Heo, M.D., Jae Chul Yoo, M.D.

Department of Orthopaedic Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Proprioceptive function has been known to be important to shoulder stability. However, the
function in rotator cuff tear patientsis rarely investigated. The purpose of current study isto report the
proprioceptive function in rotator cuff tear patients and to analyze the proprioceptive function regard-
ing the tear size and the presence of subscapularis tear.

Materials and Methods: Between 2011 and 2012, total 76 patients (male 28 and female 48) were
recruited and average age was 61.7 years old (range, 38~76). Preoperatively, joint position senses in
internal and external rotation were measured for proprioceptive function testing by method of active
re-positioning technique. The absolute difference from set point was measured. Proprioceptive func-
tion was further analyzed according to tear size of rotator cuff, the presence of subscapularis tear,
visual analogue scale of pain, shoulder functional score (American society of elbow and shoulder
score), and ranges of motion in shoulder.

Results: The absolute difference for external rotation was 4.9° =2.9° in normal joint and 4.9° £3.0°
for involved joint in rotator cuff tear patients. This difference was not significant statistically
(p=0.87). The absolute difference for internal rotation was 4.0° =2.7° in normal joint whereas 4.8° =
3.7° for involved joint showing statistically significant difference (p=0.043). There was some trend
that the proprioceptive function of internal rotation was more impaired in the bigger tear size group
(more than medium tear) compared to the smaller tear size group (partial thickness and small tear, 5.0
vs. 4.0, p=0.061). The impairment of internal rotation proprioception was also accentuated in patients
with subscapularis tear (4.8 vs. 4.0, p=0.065). The proprioceptive function of internal rotation was
decreased when the pain visua analogue scale was increased (5.2 vs. 4.0 p=0.04), shoulder functional
score was decreased (6.1 vs. 4.2, p=0.005), or range of motion in shoulder joint was restricted (5.3 vs.
3.7, p=0.041).

Conclusion: The deficit of proprioceptive function was observed in rotator cuff tear patients.
Proprioception for interna rotation was impaired in patients with the bigger tear size and subscapu-
laris tear. Pain, shoulder function score, and range of motion were aso shown to be related with the
deficit in proprioceptive function.

Key Words: Shoulder, Rotator cuff tear, Proprioception
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