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Intro
• Posterior capsule tightness is very common among athletes

• Overhead throwing athlete
• Internal impingement
• Glenohumeral internal rotation deficit
• Posterior shoulder tightness

• Management 
• Stretching

• Restore flexibility to the posterior shoulder
• Usually successful

• Improvements in ROM
• Internal rotation
• Total arc of motion
• Horizontal adduction



• Many well described posterior capsule shoulder stretches
• “Sleeper-stretch”
• “Cross-body/Swimmer stretch”



• At our institution
• “Forehead-stretch”

• Places the effected sides hand on the forehead with 
the shoulder at 90° of forward flexion

• Opposite arm is used to place an adduction force on 
the elbow across the body  



Clinical Outcomes

• Significant improvements are seen in internal rotation ROM using cross-body stretch 
and sleeper stretch when compared to a control group

• In addition, patients show a significant improvement in pain assessment scores, and a 
significant increase in Modified Rowe Score 



Purpose
• To our knowledge

• Biomechanical application of common stretching positions has not been 
performed

• Our goal
• Combine biomechanics to clinical application

• Quantify the stretch on the posterior capsule in 3 stretching positions
• Sleeper Stretch
• Swimmer Stretch
• Forehead Stretch

• Determine the maximum load and maximum displacement before failure
• Sleeper stretch  



Methods
• 9 cadaver specimens

• Upper extremity

• Posterior approach to glenohumeral joint

• Displacement Variable Reluctance Transducer (DVRT)
• Superior capsule 
• Middle capsule
• Inferior capsule



• Scapula mounted to scapular mount for 
stretch positioning

• Handheld dynamometer
• Place at distal extremity to measure 

amount of force to complete stretch 
(N)



• Upper extremity specimen manually positioned and taken through 
stretching motion to complete stretch
• Sleeper stretch
• Adduction stretch
• Forehead stretch

• No literature describing final position of stretch
• “stretch is performed until the patient feels a pull against the 

shoulder tightness, but not to the point of pain”



• Each stretch completed at 45° from starting position

45°

45°



45°



• Upper extremity/shoulder taken through each stretching motion
• Data collected

• Handheld Dynamometer 
• Force needed to complete stretch

• DVRT
• Amount of displacement (stretch) of posterior capsule

• Superior
• Middle 
• Inferior



• Upper extremity mounted in Instron®
• Sleeper stretch

• From starting position
• Arm continually internally 

rotated until failure of capsule 



Results
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Results

• Marginal difference in stretch 
displacement (excursion) 
between inferior and middle 
portion of posterior capsule

• Significant difference between 
the stretch of the superior 
capsule compared to inferior and 
middle capsule



Results – Maximum Failure

• Maximum Torque (mean) = 16.5 Nm
• Statistically significant

• Based on K-S analysis
• Normal Distribution

• Based on S-W data

• Maximum Rotation (mean) = 156°



Journal of Experimental Medicine, 1993
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• Each portion of capsule removed from 
specimen

• Tested Axial Strain
• In line tension



Results

• No previous study has evaluated maximum failure of the posterior capsule 
in the sleeper position

• No data to compare to (no control)



Results
• Forehead stretch consistently 

required the most force to complete 
the stretch

• 60N = approx. 13.5 lbs of force
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Discussion

• Our Study design
• Sleeper and swimmer stretch had same starting 

position (90° FF + 90° IR)
• Sleeper: IR force

• Inferior capsule
• Swimmer: Adduction force

• Middle Capsule
• Forehead stretch starting position (90° FF, No IR)

• Adduction Force
• Middle capsule



Discussion
• Suggests Internal Rotation at starting position effects both middle and inferior 

portion of posterior capsule
• Ability to stretch

• Anatomic 
• Biomechanic

• May affect the redundancy of the capsule at the starting position 
of the stretch



Conclusion
• Of the 3 stretching positions tested

• Sleeper stretch is best for
• Inferior Capsule

• Internal Rotation
• Swimmer Stretch is best for

• Middle Capsule 
• Adduction

• Internal rotation has an anatomic or biomechanical effect on the shoulder
• Allow for increased stretch displacement of the inferior and middle portion of the 

posterior capsule
• Less force to complete stretch

• Further studies are needed to investigate   

• Maximum Failure Torque of the Sleeper Stretch is 16.5 Nm
• Further studies are needed to compare maximum failure torque of sleeper stretch to 

other stretching positions
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Thank you!


