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| Abstract |

PURPOSE: This study aimed to examine the pain, range
of motion (ROM), upper extremity task performance, and
functional levels of patients after rotator cuff repair according
to the timing of a closed chain exercise thereby presenting
basic data for an effective rehabilitation program.

METHODS: The intervention was applied three times per
week, one hour per day, for four weeks to 40 participants, 78
of whom had undergone rotator cuff repair. The participants
were divided into four groups and assigned to usual general
physical therapy and an open chain exercise. Group I
consisted of the open chain exercise only. The closed chain
exercise was applied to group II after the 4 times, group II1
after the 7 times, group IV after the 10 times. Measurement
were used ROM, visual analogue scale (VAS), box and block
test (BBT), and shoulder pain and disability index (SPADI).A
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one-way analysis of variance was conducted to test
differences.

RESULTS: There were significant differences in the
internal/external rotation between group I and group II. The
VAS significantly differed between group II and group I,
group I11, and group IV. The BBT results of group II and group
I were significantly different compared to those of group IV.
The SPADI significantly differed between group II and group
I and between group II and group IV.

CONCLUSION: The closed chain exercise was effective
for patients following rotator cuff repair from the second week
after active exercise was prescribed, verifying its applicability

in rehabilitation programs.

Key Words: Close chain exercise, Rotator cuff repair,
Rehabilitation
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Table 1. Application period to exercise between groups
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. Open chain exercise applied

. Closed chain exercise applied

EXP 1: Open chain exercise applied group

EXP 2: Closed chain exercise applied group from 4 times
EXP 3: Closed chain exercise applied group from 7 times
EXP 4: Closed chain exercise applied group from 10 times
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Classification

Methods

Warming up
(5 min)

1. Stretching the shoulder joint front section and rear portion in a standing position
2. Walking in place moving arms
3. Deep breathing

Resting time (5 min)

Main Exercises

Open chain exercise

Closed chain exercise

. External rotation muscle strengthening exercise 1. External rotation strengthening exercises in a

with a dumbbell in the side-lying position. standing position using the wall

2. Scapular protraction and distraction, upward 2. Push-up plus exercise using wall

rotation and downward rotation, elevation and 3. Push-up plus exercise in quadri position

(40 min) ) ' - - ) : o

depression exercise using dumbbell. 4. Lifting buttock with both hands in a sitting

. Flexion and abduction, extension, internal rotation, position in chair
external rotation exercises using dumbbells and
elastic band (performed with isotonic).

Resting time (5 min)
1. Stretching the shoulder joint front section and rear portion in a standing position
Cool down . .
. . Walking in place moving arms
(5 min)

3. Deep breathing




488 | J Korean Soc Phys Med Vol.

9, No.

Table 3. General characteristics of subjects

Exp 1 (n=10) Exp 2 (n=10) Exp 3 (n=10) Exp 4 (n=10) F

Sex (Male/Female) 6/4 7/3 5/5 5/5 38
Age (yrs) 46.30+7.042 54.00+8.29 54.70+13.04 57.30£11.25 2.16

Weight (kg) 64.60+13.04 65.40+11.54 68.80+14.82 56.70+8.55 1.61

Height (cm) 164.80+9.47 165.90+6.87 163.00+£10.55 163.10£6.15 28
Transitional Period (weeks) 7.00+1.05 7.10+.74 7.10+1.20 6.60+.97 .56
Surgery Side (Left/Right) 4/6 4/6 3/7 7/3 1.20

aMean+SD

Expl: Open chain exercise applied group
Exp2: Closed chain exercise applied group from 4 times
Exp3: Closed chain exercise applied group from 7 times
Exp4: Closed chain exercise applied group from 10 times

Table 4. Comparison of range of motion change between groups in accordance with the applicable time of closed

chain exercise

Exp 1 (n=10) Exp 2 (n=10) Exp 3 (n=10) Exp 4 (n=10) F Post Hoc
. pre 107.8712.80*  11233+16.33 112.33£13.59 103.86:+15.58 77
Flexon/ et 122.6012.13 128.83415.39 128.73413.02 119.80£12.97 1.1
Extension
Dif 14.74+4.09 16.50+4.65 16.39:4.96 15.94+3 81 80
pre 107.90+11.03 110.64+12.05 107.83+12.60 107.0712.25 17
Abduction/
) post 117.7011.59 126.1049.45 122.60+13.13 118.50£10.02  1.22
Adduction
Dif 9.79+7.37 15.45531 14.77+10.48 11.43+4.48 137
pre 91.70+4.62 98.30+8.73 91.60+4.14 92.70+4.95 2.84
Rotaion  post 99.60+5.64 111.2549.41 101.7543.27 101.58+5.39 6.84
Dif 7.5045.59 12.95+5.12 10.1522.70 8.8842.72 299 21

"Mean+SD, *p<.05

Expl: Open chain exercise applied group

Exp2: Closed chain exercise applied group from 4 times
Exp3: Closed chain exercise applied group from 7 times
Exp4: Closed chain exercise applied group from 10 times
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Table 5. Comparison of VAS and BBT, SPADI change between groups in accordance with the applicable time of

closed chain exercises

Exp 1 (n=10) Exp 2 (n=10) Exp 3 (n=10) Exp 4 (n=10) F Post hoc
pre 6.00+0.75° 6.10+1.10 5.80+1.23 5.50+.53 19
VAS®  post 3.01+1.04 1.60+0.70 2.70+.82 2.50+.53 6.36
Dif 2.90+1.14 4.50+0.85 3.10£1.20 3.00+.67 5.84  2>1** 3% 4%
pre 20.30+6.64 19.10£2.28 21.60£6.02 21.20+4.54 34
BBT¢  post 23.43+5.84 24.4745.62 25.37+£5.17 24.20+4.25 23
Dif 3.10+1.52 5.30+1.83 3.80+1.23 3.00£0.67 5.91 2>1%, 4%
pre 109.60+4.09 108.60+4.53 107.30+2.45 110.10+4.68 94
SPADIY  post 73.90+3.00 64.50+4.20 66.80+8.60 73.70+£5.83 6.85
Dif 35.70£5.14 44.10+6.12 40.50+8.18 36.40+4.50 4.04 2>1%, 4%

aMean+SD, "Visual analogue scale, “Box & black test, 4Shoulder pain and disability index

Expl: Open chain exercise applied group

Exp2: Closed chain exercise applied group from 4 times
Exp3: Closed chain exercise applied group from 7 times
Exp4: Closed chain exercise applied group from 10 times
*p<.05, **p<.01
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