Glenohumeral Joint Internal Rotation and Scapular Kinematics in Elite Wheelchair Tennis Players
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Aim
Deficits in glenohumeral internal rotation have shown to be related to shoulder pain in able-bodied tennis players (1, 2), however, this has not been examined in wheelchair tennis players. The aim of the study was to determine whether limb dominance influenced the range of active glenohumeral joint internal rotation and end-of-range scapular orientation, and the presence of shoulder pain in elite wheelchair tennis players.

Method
Ten elite wheelchair tennis players completed a maximal active glenohumeral internal rotation movement. Starting with their arm abducted to 90° and elbow flexed to 90°, participants internally rotated the glenohumeral joint until they reached their maximum. A passive-marker motion capture system was used to determine glenohumeral and scapular kinematics (3). Participants completed the Wheelchair Users Shoulder Disability Index (WUSPI) questionnaire and were assessed for signs of shoulder impingement. A paired samples T-test was used to compare kinematics between the dominant and non-dominant sides.

Results
The glenohumeral joint was significantly less internally rotated at the end-of-range on the dominant side compared the non-dominant (Table 1), this resulted in a significantly smaller (11.2°) range of motion on the dominant side compared to the non-dominant (Table 1). End-of-range scapular orientation showed no significant differences between the dominant and non-dominant sides (Table 1). None of the players demonstrated signs of shoulder impingement and the average WUSPI score was low (28±13.8).









	Table 1: Glenohumeral joint and scapular kinematics during active glenohumeral internal rotation.

	
	Glenohumeral joint internal rotation range-of-motion**
	Glenohumeral joint internal rotation at end-of-range*
	Scapular internal rotation at end-of-range
	Scapular upward rotation at end-of-range
	Scapular posterior tilt at end-of-range

	Dominant
	120.6° ± 15.8
	-34.6° ± 14.0
	27.2° ± 9.2
	10.3° ± 6.9
	-9.6° ± 6.0

	
	
	
	
	
	

	Non-dominant
	131.8° ± 19.6
	-43.9° ± 18.5
	31.4° ± 5.2
	11.9° ± 7.5
	-13.2° ± 10.2

	*Significant difference between sides at 0.05 level.
**Significant difference between sides at 0.01 level. 



Conclusion	
Elite wheelchair tennis players demonstrated less active glenohumeral joint internal rotation on their dominant side, consistent with other overhead and throwing sports, which could be a result of posterior capsule or soft tissue tightness. However, the differences in glenohumeral joint internal range of motion were not accompanied by significant differences in end-of-range scapular orientation, nor associated with pain or signs of impingement. Further work is required to understand the role of shoulder function in athletic wheelchair populations.
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