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To evaluate the contributions of the superior capsule (SC) and rotator cuff (RC) to normal and pathologic shoulder 
biomechanics by determining their independent effects on superior humeral translation

• Twelve cadaveric shoulders were tested at 0°, 45°, and 90° of 
abduction under 5 conditions: (1)  intact RC/SC (Intact), (2) RC 
sectioned first (RC sectioned), (3) SC sectioned first (SC sectioned), 
(4) both structures sectioned (5) RC repair (Repair) using the 
apparatus demonstrated in Figure 1.

• Matched pairs were randomly assigned to testing condition (2) or 
(3) first. The RC and SC were sectioned in isolation (Figure 2).

• Specimens were tested under two static conditions (40N deltoid 
load [balanced load], 80N deltoid load [superiorly directed load]), 
and one dynamic condition during active abduction. 

• Following initial testing, trans-osseous equivalent double row 
rotator cuff repair was performed in 6 shoulders. 

• A mixed-design two-way repeated-measures analysis of variance 
test (ANOVA) with Bonferroni adjustments were performed to 
compare testing conditions. Paired t-tests were used to compare 
the intact state to the repaired state specimens that underwent 
repair. Significance level was set at p<0.05. 

• During balanced deltoid loading at 0° and 45°, there was 
significantly greater humeral translation when both 
structures were sectioned compared to the intact state and 
compared to both isolated structure sectioned states 
(p<0.05 for all) (Figures 3, 4). 

• No significant differences between or within groups at 90°
abduction at 40N or 80N deltoid loading (p>0.05 for all) 
(Figure 4).

• Dynamic testing of both groups showed significant increase 
in superior translation for specimens in which the RC was 
deficient compared to the intact state (p=0.027), with no 
difference when SC was deficient (Table 1).

• There were no significant differences between both 
structures intact versus repair (p> 0.05 for all) for 
specimens under static and dynamic testing conditions 
(Figure 5). 

In this cadaveric study, both the SC and RC played important roles in preventing superior humeral translation. However, dynamic testing suggests preferential contribution of 
the RC. RC repair was effective in preventing superior humeral translation in the setting of a sectioned SC at the level of the glenohumeral joint.

Figure 1. Cadaveric specimen in custom apparatus at 0⁰ abduction. Infrared-
emitting targets were rigidly attached to the humerus and scapula for motion 

tracking (white arrows). Clamps attached to weights were applied to the 
musculotendinous junction of the rotator cuff to achieve loading (black arrows). 

Figure 2. A. Creation of the SC sectioned cohort. A posterior interval between the 
infraspinatus and teres minor was utilized to expose and section the superior capsule just 
lateral to the joint line (Blue star: sectioned superior capsule) B. Creation of the isolated 
RC sectioned cohort. The same posterior plane was developed, and the superior rotator 

cuff (supraspinatus and infraspinatus) (red star) was independently sectioned at the 
greater tuberosity, leaving the superior capsule (blue star) intact at its humeral insertion. 

Figure 3. 3D CT scan renderings demonstrating: A. Intact state, B. Isolated 
sectioned state, C. Both sectioned. The top row represents the measurement 

between humeral head centroid and undersurface of the acromion.  The bottom 
row provides a reference to the top of the humeral head in an intact state, 

demonstrating increased superior translation at 0⁰ abduction with 80N load.

A B

Figure 4. Glenohumeral superior translation tested at 40N (A) and 80N (B). Data presented as distance between the center of the humeral head 
and the inferior surface of the acromion in mm. Lower numbers represent greater superior translation. Data are presented as mean ± standard 

deviation. Significant values compared to the intact and isolated structure section state denoted with (*). 
Arm 1: Rotator cuff sectioned, Arm 2: Superior capsule sectioned.
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Testing Arm Both Structures 
Intact

Isolated Structure 
Sectioned

p-value

RC deficient (n=6) 1.3 ± 0.97 2.5 ± 1.4* 0.027

SC deficient (n=6) 0.54 ± 0.34 1.31 ± 0.77 0.190
Table 1. Dynamic glenohumeral superior translation. Data presented as net superior 

glenohumeral translation when deltoid force was cycled between 10N and 40N. 
*Indicates post-hoc significance (p< 0.05) compared with the intact state.
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Figure 5. Glenohumeral superior translation in static and dynamic conditions including rotator cuff repair with 
persistent medial superior capsule defect. Static conditions tested at 40 N (A) or 80N (B) deltoid load. Data are 

presented as distance between the center of the humeral head and the inferior surface of the acromion in mm. 
Significant values compared to the intact state denoted with (*).


