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Abstract

Purpose : Scapular dyskinesis, it have been shown to be common in overhead athletes and has been associated with RC muscle
strength. Posterior shoulder tightness (PST) has been suggested as an important factor causing scapular dyskinesis. Therefore,
rehabilitation programs should focus on a posterior shoulder stretch combined with scapular stabilization exercise (PSSE)
intervention. Determine the effects of posterior shoulder stretch combined with scapular stabilization exercise on the rotator cuff
(RC) muscles strength, functional strength ratio (FSR), range of motion (ROM), and pain.

Methods : 30 adolescent baseball players participated and subjects were allocated PSSE group (n=15) or the SSE group (n=15).
Both group performed a 6-weeks intervention and measured of isokinetic peak torque/body weight (PT/BW) of concentric external
rotator (CER), eccentric external rotator (EER), concentric internal rotator (CIR), eccentric internal rotator (EIR), FSR, ROM, and pain.

Results : After 6 weeks PSSE, significant increase CER PT/BW (+6.02+4.76 %), EER PT/BW (+5.39+4.22 %), EER to CIR ratio
(+.17+.16), and internal rotation ROM (+15.08+3.57 ©). Whereas, significant decrease EIR to CER ratio (-.14+.18), external rotation
ROM (-12.00+6.94 °), and GIRD (-17.41+2.84 °) compared with pre-intervention. No significant difference of isokinetic PT/BW of
CIR and EER post-intervention. In the SSE group showed no significant difference all measurements for isokinetic PT/BW, FSR,
and ROM post-intervention. The pain was significant improve both PSSE group (-3.25+1.60) and SSE group (-2.83£1.85)
post-intervention.

Conclusion : Both the PSSE and SSE interventions led to more pain relief. However, only the PSSE group showed ROM, CER,
EER PT/BW, and FSR improvements. These results might suggest that the PSSE intervention is a more effective program for
improving RC muscle strength and balance, in particular, concentric and eccentric ER muscle strength, FSR and can expect to

prevent shoulder injuries in adolescent baseball players with scapular dyskinesis.

Key Waords : adolescent baseball players, osterior shoulder stretch, isokinetic strength,, posterior shoulder tightness, scapular

dyskinesis
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Table 1. Classification of the main patterns of scapular dyskinesis

Pattern Description
Pattern 1 The inferior medial angle of the scapula is displaced posteriorly from the thorax and prominent
attern . . . .
during dynamic observation and palpation
Pattern 11 The entire medial border of the scapula is displaced posteriorly from the posterior thorax and
attern . . . . .
prominent during dynamic observation and palpation
Pattern III Early scapular elevation or excessive or insufficient scapular upward rotation during dynamic
attern . . L
observation and palpation compared to the asymptomatic side
1. No evidence of posterior displacement in the medial border/inferior angle of the scapula
and excessive or insufficient scapular movement
Pattern IV
(Normal) 2. Minimal motion during the initial 30—60 ° of scapulohumeral elevation, then smooth and
continuous upward and downward rotation during humeral elevation and lowering,
respectively
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Table 2. 4 types of scapular stabilization exercises

Type

Description

The punch exercise was performed to improve the subject's serratus anterior muscle

Punch exercise

strength. The subjects were instructed to assume a supine position with the shoulder

resting at 90 ° of forward flexion and then reach up as far as possible toward the

ceiling.

The Forward flexion in the side-lying position was performed to improve the lower

trapezius and middle trapezius muscles. Side-lying forward flexion is effective for the

Forward flexion optimal restoration of upper trapezius muscle to lower trapezius muscle ratio balance

in the sidelying position

and upper trapezius muscle to middle trapezius muscle ratio balance. While in the

side-lying position, with the shoulder in a neutral position, the subjects performed

Forward flexion in a horizontal plane to 135 °.

The Prone horizontal abduction was performed to improve the lower trapezius muscle

Prone horizontal abduction

and for the optimal restoration of upper trapezius muscle to lower trapezius muscle

ratio balance. In the prone position with the shoulder resting at 90 ° abduction, the

subjects performed horizontal abduction to a horizontal position.

The Prone extension was performed to improve the middle trapezius muscle and for

Prone extension

the optimal restoration of upper trapezius muscle to middle trapezius muscle ratio

balance. In the prone position with the shoulder resting at 0°, the subjects performed

extension to a neutral position with the shoulder in a neutral rotation position.

Each exercise was performed 3 times per week, with 3 sets of 10 repetitions, for 6 weeks.
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, EAIA 2= SPSS for windows

Table 3. General characteristics of subjects in each group (n=30)
Variables PSSE group (n=15) SSE group (n=15) P
Age (years) 17.25+1.35° 17.00+1.53 892
Height (cm) 176.01+7.79 176.74+7.64 731
Weight (kg) 75.08+10.14 77.2349.75 608
Career (years) 6.41+.99 5.91+1.37 178

"Mean =+ standard deviation, PSSE; posterior shoulder stretch combined with scapular stabilization exercise, SSE; scapular stabilization

exercise
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Table 4. Changes in rotator cuff muscle strength and functional strength ratio
. . . . . Post-Pre
Variables Group Pre intervention Post intervention . . P
intervention
PSSE (n=15) 40.81+6.25° 46.83+5.16 6.02+4.76 (2.99, .000°
CER 9.04)
120 °/s (% -
C6) SSE (n=15) 35.3847.83 36.98+8.08 ! 60i540872)( 1.61, 297
PSSE (n=15) 44.00+4.78 49.40+3.54 3:39+4.22 (271, .000°
EER 8.07)
120 °/s (% _
) SSE (n=15) 39.3245.14 41.07+5.32 174%2‘7‘)( 8, 570
PSSE (n=15) 37.73+£6.34 36.66+4.69 -1.06+5.08 (-4.29, 438
CIR 2.16)
120 °/s (%
C6) SSE (n=15) 35.49+6.31 35.65+4.21 16 i43'8287)( 2.94, 910
_ .20+3.88
EIR PSSE (n=15) 42.26+£5.24 42.47+4.77 (:2.25, 2.67) .855
120 °/s (% _
) SSE (n=15) 37.58+4.06 39.5642.27 198%;(3))( 36, 090
PSSE (n=15) 1.06+.22 91+£.13 -.14+.18 (.26, .24) .022°
EIR:CER
ratio B 00+.11
SSE (n=15) 1.11+.30 1.11+£.23 (-07, 07) 938
17+.16 b
PSSE (n=15 1.19+.21 1.36£1.72 .005
EER:CIR ( ) (.06, .27)
ratio
SSE (n=15) 1.13+.19 1.16£.19 03+.14 (-.05,.112) 419
"Mean =+ standard deviation except for Post — Pre intervention, where values are mean difference =+ standard error (95 % confidence
interval), PSSE; posterior shoulder stretch combined with scapular stabilization exercise, SSE; Scapular stabilization exercise, CER:
concentric external rotator, EER; eccentric external rotator, CIR; concentric internal rotator, EIR; eccentric internal rotator. “Indicates
significant difference Post — Pre intervention (time by group interaction effect)
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Table 5. Changes in range of motion and pain intensity of the glenohumeral joint

Variables Group Pre intervention Post intervention . Post-Pr‘e P
intervention
, PSSE (n=15) 59.16+7.81 7425+ 25 15.08+3.57 (12.82, 000°
Internal Rotation 17.02)
© SSE (n=15) 60.83+5.89 61.58+5.51 '75i1'6107é;1'0'26 133
PSSE (n=15) 103.00+9.64 91.00+5.67 -12.00+6.94 (-16.41, .000°
External Rotation -7.58)
© SSE (n=15) 101.66+9.07 100.41+4.50 '1'25i§'z)96)('5 -6, 537
PSSE (n=15) 17.25+.96 16£2.62 '17'41%58215'19'22’ .000°
GIRD (°) '
SSE (n=15) 16.50+1.24 15.58+2.81 - 1942.15 (-2.20, .45) 168
PSSE (n=15) 5.33+£1.87 2.08+1.31 -3.25112.3(;)(-4.26, .000°
Pain (VAS) '
SSE (n=15) 6.41£1.92 3.58+1.92 '2'8&_11'8655)('4'00’ .000°

"Mean =+ standard deviation except for Post — Pre intervention, where values are mean difference =+ standard error (95 % confidence
interval), PSSE; posterior shoulder stretch combined with scapular stabilization exercise, SSE; Scapular stabilization exercise, GIRD;
glenohumeral internal rotation deficit, VAS; visual analog scale, *Indicates significant difference Post — Pre intervention (time by group
interaction effect). “Indicates significant difference Post — Pre (main effect: time)
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