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Effectiveness of High Physical Activity after Rotator Cuff Repair

Moon-Young Choi', Jin-Seong Kim'"%, Doo-Hwan Kong"z, Suk-Hwan jang"2

'Department of Orthopedic Surgery and Sports Medical Center, Seoul Paik Hospital, Seoul,
2Sports Medical Research Institute, Inje University, Seoul, Korea

Purpose: This study aims to determine the effectiveness of high physical activity (PA) on shoulder pain, functional
recovery, and structural outcome in the early healing phase after arthroscopic rotator cuff repair (ARCR).
Methods: Forty-two patients were included in this study according to inclusion criteria. Subjects were classified into
high PA (HPA) group (n=22) and low PA (LPA) group (n=20) according to the classification criteria. Differences
between groups according to the PA level were analyzed by comparing visual analogue scale (VAS), range of motion
(ROM), American Shoulder and Elbow Surgeons Shoulder Score (ASES), and isokinetic strength before and 6
weeks, 3, and 6 months after surgery. Structural outcome was analyzed by evaluating magnetic resonance imaging
performed 6 months after ARCR.

Results: VAS, ROM, and ASES were significantly higher in the HPA group at 6 weeks and 3 months after ARCR
with a significant interaction effect between time and group (p<0.05). The isokinetic muscle strength was significantly
higher in the HPA group at 3 months after surgery with a significant interaction effect on forward flexion and external
rotation strength (p<0.05). There was no significant difference in extension and internal rotation strength. In the
structural outcome of 6 months after surgery, the retear rate was lower in the HPA group with a significant trend
(p<0.05).

Conclusion: In this study, higher PA levels in the early healing phase after ARCR were found to result in faster
pain relief and restoration of shoulder function. In addition, higher PA level was associated with lower retear rates
in structural outcomes related to tendon healing.
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From February 2019 to January 2020

Patients underwent arthroscopic rotator cuff repair (n=118)

Excluded (n=76)

- Massive rotator cuff tears (n=5)

« Parital rotator cuff tears (n=5)

- Subscapularis repair (n=36)

- Revision rotator cuff repair (n=2)

- Other combined surgeries (n=5)

- Worker’s compensation claim (n=23)

Subjects included in the study (n=42)
I

High physical activity group (n=22)| | Low physical activity group (n=20) |

Fig. 1. Flow diagram of subject
selection.

Fig. 2. Arthroscopic rotator cuff repair. (A) Subacromial
decompression. (B) Suture bridge technigue.
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Table 1. Rehabilitation exercise program

Period (wk) Rehabilitation exercise

0-5 Adjacent joints AROM
(neck, elbow, wrist, hand)
Scapular positioning (retraction, depression)
6-7 Shoulder PROM (FF, ER)
Shoulder isometric exercises
(FF, Ext., ER, IR)
8-9 Shoulder AAROM (FF, ER)
Table slides (FF, Scaption)
10-11 Shoulder AROM (FF, Ext., ER, IR)
Progress Supported vertical wall
slides —wall walks
Progress pain—free full PROM —full AROM
Active muscle strengthening (elastic
resistance band exercise, etc.)

After 12

AROM: active range of motion, PROM: passive range of
motion, FF: forward flexion, ER: external rotation, Ext.:
extension, IR: internal rotation, AAROM: active assisted
range of motion.
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Table 3. Shoulder pain

VAS score
Time
HPA group LPA group
Preoperative 7.82+0.66 7.75+£0.85
Postoperative
6 wk 3.95+0.72" 6.65+0.88
3 mo 2.91+1.027 4.65+1.53
6 mo 1.32+0.89 1.95+1.23
F-value 22.848
p-value <0.001~

EA B4 A3t 38 710 A, Ag g AR AE A ]_,-, Values are presented as meanzstandard deviation.
= = VAS: visual analogue scale, HPA: high physical activity,
}\}\ i ERy! 37]0]] e il 7\}0]7} 04qu LPA: low physical activity.
ﬂxﬂ%%aokq]/ﬂlﬂ 003} x}o]7} AATHp<0.05) (Table 2). *p<0.05, statistically significant: Tp<0.05, significant
difference from LPA group.
Table 2. Characteristics of subjects
Characteristic HPA group LPA group p-value
No. of patients 22 20
Age (yr) 60.32+8.71 61.15+7.07 0.737*
Sex 0.768"
Male 12 (54.5) 10 (50.0)
Female 10 (45.5) 10 (50.0)
Height (cm) 162.27+£9.15 160.46+9.32 0.529*
Weight (kg) 65.96+9.65 64.49+8.84 0.611*
Body mass index (kg/m?) 24.94+2.15 24.96+1.87 0.970*
Side of involvement 0.588"
Right 16 (72.7) 13 (65.0
Left 6 (27.3) 7 (35.0
Tear size >0.999¢
Small 2 (9.1) 1 (5.0)
Medium 9 (40.9) 8 (40.0)
Large 11 (50.0) 11 (55.0)
Physical activity volume (MET-min/wk) 1,036.55+230.11 376.00+£93.40 <0.001"7T

Values are presented as number only, meantstandard deviation, or number (%).

HPA: high physical activity, LPA: low physical activity.

TAnalyzed with the independent samples t-test; *analyzed with the chi-square test.

*p<0.05.
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Table 5. Shoulder function score

ASES score
Time
HPA group LPA group

Preoperative 39.42+9.16 38.80+8.29
Postoperative

6 wk 44.70+8.63" 34.89+8.53

3 mo 65.31+8.38" 54.16+8.31

6 mo 79.0049.41 75.36+7.86
F-value 4.04
p-value 0.009*

Values are presented as meanzxstandard deviation.
ASES: American Shoulder and Elbow Surgeons, HPA: high
physical activity, LPA: low physical activity.

*p<(0.05, statistically significant; Tp<0.05, significant
difference from LPA group.

Forward flexion (°)

External rotation (°)

Abduction (°)

Time HPA group LPA group HPA group LPA group HPA group LPA group
Preoperative 136.14+11.95 134.50+10.99 37.50+7.83 37.00+8.65 115.45+11.43 113.5049.33
Postoperative

6 wk 88.18+11.817 762541266  15.91+7.017  7.00+6.57 75.9149.59" 64.00+8.83
3 mo 135.23+13.84" 116.00+13.14 40.68+10.277  27.50+9.67 115.91+7.967 103.004+9.79
6 mo 156.59+11.48 153.50+15.48 57.27+10.32  55.50+11.46  145.00+£10.58 142.50+10.70
F-value 4.995 5.876 4.657
p-value 0.003+ 0.001+ 0.005%

Values are presented as meanzstandard deviation.
HPA: high physical activity, LPA: lowphysical activity.

*p<0.05, statistically significant; Tp<0.05, significant difference from LPA group.
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Table 7. Structural outcome at 6 months

Retear rate (%)

Outcome HPA group LPA group
(n=22) (n=20)
Intact healing 18 (81.8) 10 (50.0)
Insufficient thickness healing 3 (13.6) 7 (35.0)
Retear 1 (4.5) 3 (15.0)
p-value 0.040*

Values are presented as number (%).
HPA: high physical activity, LPA: lowphysical activity.
*p<0.05, statistically significant.

Rate of uninvolved side (%)

Time Forward flexion

Extension

External rotation Internal rotation

HPA group LPA group

HPA group LPA group

HPA group LPA group HPA group LPA group

Preoperative
Postoperative

59.09+7.11 58.95+7.76 77.41+£5.89 77.30£5.30 49.91+£5.82 49.40+6.12 70.91+7.02 71.70£5.77

3 mo 70.73+4.04" 63.7545.25 82.45+5.36 80.30+5.90 68.41+597" 60.45+7.32 78.55+5.73 77.50+4.61
6 mo 78.18+4.92 76.70+5.63 95.68+3.91 94.95+3.38 79.18+5.79 78.75+7.59 86.64+5.19 86.05+£4.50
F-value 4.006 0.619 7.732 0.397
p-value 0.022x 0.541 0.002* 0.625

Values are presented as meanzstandard deviation.
HPA: high physical activity, LPA: lowphysical activity.
*p<0.05, statistically significant:

Tp<0.05, significant difference from LPA group.
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