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TABLE E-1 Preoperative Subgroup Comparisons 

 Preoperative Subgroup Comparisons* 

 No. ASES Total ASES Pain 
ASES 

Function SST VAS Pain 
VAS 

Function 
Abduction 

(deg) 
Forward 

Flexion (deg) 
Sex          

Male 50 43.2 (0-80) 20.9 (0-50) 22.4 (0-38) 2.4 (0-6) 5.8 (0-10) 3.4 (0-10) 68.4 (15-160) 75.8 (20-165) 
Female 93 36.3 (2-87) 18.1 (0-50) 18.2 (0-43) 1.5 (0-7) 6.4 (0-10) 2.9 (0-10) 64.5 (0-160) 64.8 (0-170) 
P value  0.046 0.160 0.053 0.002† 0.267 0.293 0.971 0.023 

Glenoid morphology          
Normal glenoid 87 40.8 (0-87) 21 (0-50) 19.8 (0-43) 1.9 (0-7) 5.9 (0-10) 2.9 (0-9) 66.3 (0-160) 68.3 (0-170) 
Glenoid bone loss 56 36.5 (0-73) 18.3 (0-40) 18.9 (0-43) 1.8 (0-7) 6.4 (2-10) 3.5 (0-10) 63.1 (0-110) 65.5 (0-145) 
P value  0.1991 0.191 0.604 0.786 0.209 0.191 0.509 0.583 

Operative technique          
Bone loss with bone 
graft 

22 37.1 (2-68) 17.2 (0-35) 19.8 (2-43) 1.9 (0-6) 6.6 (3-10) 3.8 (0-10) 64.8 (40-101) 67.2 (20-100) 

Bone loss with no 
bone graft 

34 33.7 (0-73) 15.5 (0-40) 18.2 (0-35) 1.4 (0-7) 6.9 (2-10) 3.0 (0-10) 62.9 (0-110) 66.7 (0-145) 

P value  0.929 0.899 0.781 0.759 0.849 0.374 0.442 0.385 
*All results are reported as means and ranges for consistency; however, nonparametric analyses were used where appropriate. ASES = American Shoulder and 
Elbow Surgeons, SST = Simple Shoulder Test, and VAS = visual analog scale. †Bonferroni correction for multiple comparisons in the subgroup analyses yielded 
an adjusted alpha level of 0.003. Preoperative SST was the only variable to reach significance with the adjusted alpha level.  
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TABLE E-2 Preoperative and Postoperative Outcomes for All 143 Shoulders and Two Morphology 
Groups* 

 Preoperative Postoperative P Value 
Standard 
Deviation 

Mean total ASES 
score (range) 

    

All patients 39.1 (0-87) 75.1 (17-100) <0.0001 24.1 
Normal 40.8 (0-87) 75.5 (17-100) <0.0001 25 
Abnormal 36.5 (0-73) 74.3 (25-100) <0.0001 22.6 
P value 0.1991 0.6048   

Mean ASES pain 
score (range) 

    

All patients 19.9 (0-50) 42.5 (5-50) <0.0001 15.5 
Normal 21 (0-50) 42.8 (5-50) <0.0001 15.7 
Abnormal 18.3 (0-40) 42 (10-50) <0.0001 15.2 
P value 0.1906 0.7469   

Mean ASES 
function score 
(range) 

    

All patients 19.4 (0-43) 32.5 (0-50) <0.0001 14.1 
Normal 19.8 (0-43) 32.7 (2-50) <0.0001 14.5 
Abnormal 18.9 (0-43) 32.3 (0-50) <0.0001 13.7 
P value 0.6043 0.5963   

Mean VAS pain 
score (range) 

    

All patients 6.1 (0-10) 1.5 (0-9) <0.0001 3 
Normal 5.9 (0-10) 1.4 (0-9) <0.0001 3 
Abnormal 6.4 (2-10) 1.6 (0-8) <0.0001 3.1 
P value 0.2094 0.6938   

Mean VAS 
function score 
(range) 

    

All patients 3.1 (0-10) 7 (0-10) <0.0001 3.3 
Normal 2.9 (0-9) 7 (0-10) <0.0001 3.2 
Abnormal 3.5 (0-10) 6.9 (0-10) <0.0001 3.5 
P value 0.1909 0.5922   

Mean Simple 
Shoulder Test 
score (range) 

    

All patients 1.9 (0-7) 6.4 (0-12) <0.0001 3.1 
Normal 1.9 (0-7) 6.2 (0-12) <0.0001 3 
Abnormal 1.8 (0-7) 6.9 (0-12) <0.0001 3.3 
P value 0.7862 0.3943   
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Mean forward 
flexion (range) 
(deg) 

    

All patients 67.2 (0-170) 140 (0-180) <0.0001 44.7 
Normal 68.3 (0-170) 139.8 (20-180) <0.0001 47 
Abnormal 65.5 (0-130) 141.3 (0-180) <0.0001 41 
P value 0.5825 0.8258   

Mean abduction 
(range) (deg) 

    

All patients 65.1 (0-160) 126.2 (0-180) <0.0001 48 
Normal 66.3 (0-160) 125.3 (20-180) <0.0001 51 
Abnormal 63.1 (0-110) 127.7 (0-180) <0.0001 43 
P value 0.5093 0.7111   

Mean external 
rotation (range) 
(deg) 

    

All patients 19.8 (–60-90) 49.3 (–60-90) <0.0001 41 
Normal 19 (–35-90) 52.6 (–30-90) <0.0001 42 
Abnormal 21.2 (–60-70) 43.9 (–60-90) 0.0001 38.8 
P value 0.6135 0.2622   

Mean internal 
rotation† (range)  

    

All patients 2.2 (S1) (1-8) 4.2 (L2) (1-8) <0.0001 2.5 
Normal 2.3 (S1) (1-8) 3.9 (L2) (1-8) <0.0001 2.5 
Abnormal 2 (S1) (1-5) 4.6 (T12) (1-8) <0.0001 2.4 
P value 0.21 0.0918   

*ASES = American Shoulder and Elbow Surgeons, and VAS = visual analog scale. †Given as number 
of vertebral levels.  
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TABLE E-3 Postoperative Subgroup Comparisons 

 

Postoperative Scores Subgroup Comparisons* 
No
. ASES Total ASES Pain 

ASES 
Function SST 

VAS 
Pain 

VAS 
Function 

Abduction 
(deg) 

Forward 
Flexion (deg) 

Sex          
Male 50 80.1 (33-100) 43.2 (10-50) 36.9 (12-50) 7.5 (0-12) 1.4 (0-8) 7.6 (1-10) 130.4 (60-180) 146.3 (30-180) 
Female 93 72.9 (17-100) 42.5 (5-50) 30.4 (0-50) 5.9 (0-12) 1.5 (0-9) 6.7 (0-10) 123.3 (0-180) 136.0 (0-180) 
P value  0.023 0.929 0.007 0.004 0.886 0.058 0.358 0.150 

Glenoid morphology          
Normal glenoid 87 75.5 (17-100) 42.8 (5-50) 32.7 (2-50) 6.2 (0-12) 1.4 (0-9) 7 (0-10) 125.3 (20-180) 139.8 (20-180) 
Glenoid bone loss 56 74.3 (25-100) 42 (10-50) 32.3 (0-50) 6.9 (0-12) 1.6 (0-8) 6.9 (0-10) 127.7 (0-180) 141.3 (0-180) 
P value  0.605 0.747 0.596 0.394 0.694 0.592 0.711 0.826 

Operative technique          
Bone loss with bone graft 22 75.4 (25-98) 44.1 (15-50) 31.4 (0-48) 6.7 (1-12) 1.2 (0-7) 6.8 (0-10) 124.3 (0-180) 132.4 (0-180) 
Bone loss with no bone 
graft 

34 73.6 (32-100) 40.9 (10-50) 32.7 (0-50) 6.9 (0-12) 1.8 (0-8) 7.0 (0-10) 129.5 (60-180) 144.5 (30-180) 

P value  0.900 0.337 0.880 0.893 0.405 0.598 0.749 0.557 
*All results are reported as means and ranges for consistency; however, nonparametric analyses were used where appropriate. ASES = American Shoulder 
and Elbow Surgeons, SST = Simple Shoulder Test, and VAS = visual analog scale. 
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TABLE E-4A Anatomic Measurements of Abnormal Glenoids* 
 

Height 
(mm) 

Width 
(mm) 

Version 
(deg) 

Inclinat
ion 

(deg) 

C-G 
Distance 

(mm) 

A-G 
Distance 

(mm) 

Standard 
Centerline 

(mm) 

Spine  
Centerline 

(mm) 
 48.2 38.5 7 20.5 –7.7 12.6 15.8 29.1 
 38.3 36.3 –9.4 15.8 –1.1 14.7 23.3 24.4 
 37.3 33 –11.2 25.8 –2.1 20.1 19.3 31.6 
 37.9 32.8 –14.9 5.3 1.2 24.7 28.1 32.5 
 41.1 31.8 –15.9 15.9 0.5 20.2 26.5 37 
 43.8 34.8 –34.7 –12.4 –12.3 15 16.4 27.8 
 45.5 34 –4.4 18.7 8.3 23.2 33.7 84.6 
 38.2 27.4 –5 19 3.1 23.7 30.5 45.7 
 43.9 36.4 –14.8 12.2 –0.7 27.1 26.7 77 
 48.3 38.4 9.4 17.7 –2.4 14.3 24.6 27.4 
 44 33 –41.5 19.7 –3.5 20.6 12.3 57.9 
 39.5 36.6 –10.2 8.8 4.2 20.8 30.2 28.8 
 37.2 34.2 –11.7 14 0.7 21.4 25.9 39.1 
 53.7 51.7 –43.5 1.2 –7.9 12.3 14.9 24.3 
 41.9 34.1 –24 42.1 –1.5 16 12 20.8 
 46.5 38.4 –6.3 12.1 3 19.2 22 28.6 
 50.9 55 –11.4 9.6 6.8 23.5 24.1 60 
 42.5 42 –21.3 12.9 –5.3 15.4 17.2 28.9 
 37 32.9 –1.1 27.3 7.3 21.1 33.6 42.2 
 33.1 27.8 –6.9 23.9 7.7 22 21.5 28 
 33.1 27.5 –18 –0.4 –0.6 19.6 20.3 37 
 34.1 26.6 –0.8 23.2 3.9 19.6 30 28.6 
 36.2 28.8 –23.1 16.1 2.7 16.9 17.9 54.4 
 45 40.2 –10.4 10.6 –6.6 19 17.3 21 
 31 28.3 –6.2 16.5 2.6 20.6 26.7 34.2 
 36.5 33.9 2.3 9.2 –4.3 9.3 27.8 87.3 
 37.6 32.1 8.2 19 –6.9 13.8 22.1 24 
 49.3 51.3 –3.2 14.7 –8.6 10 25.7 23.3 
 26 22.5 1.4 6.6 2.9 21.9 33.6 35 
 36.2 28.3 –16.2 13.3 4.4 24 22.2 30.6 
 31.9 25.4 –30.6 9 –0.8 17.8 12.9 34.2 
 29.7 26.4 –10.8 32.1 3 20.6 38.1 54.2 
 35.1 28 –3.7 15.9 1 16.9 23 23.1 
 33.6 31.6 –14.8 21.7 –2.7 15.5 13.6 53.4 
 39.6 35.3 –13 13.9 0.1 22.8 27.6 38.7 
 39.6 32.8 3.7 29 –6.8 11.8 11.5 11.7 
 33.1 28.7 –6.8 16.6 –3.3 15.6 18.9 22 
 38.5 21.6 –12.7 25.7 3.9 22.3 22.6 31.5 
 48 43.7 –19.9 18.6 –8.4 15.7 20.8 69.6 
 46.5 37.3 24.1 5.1 –12.5 11 14.6 18.1 
 31.4 28.3 24 25.3 –2.5 6 15.6 16.6 
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 34.1 28.5 –15.6 22.7 4.1 21.6 24.8 33.2 
 33.2 27.4 –12.8 25.4 1.1 22 26.4 65.8 
 33.6 30 –2.2 25 6.4 21 29.6 31.6 
 34.5 31 6.2 18.6 –4.5 5.9 24.8 21.4 
 40 38.8 –31.5 3.6 –12.3 13.6 13 46.1 
 31.8 27.4 –8.2 6.3 1.7 19.6 29.4 54.2 
 42.3 31.7 –4.1 17.1 –0.7 16.1 24.4 23.4 
 47.6 33.9 11 14.7 –6.4 12.5 22.1 19.3 
 43.9 39.1 9.2 12.4 4.3 19.4 10.9 34.1 
 36.3 28.3 –16.2 17 1.1 17.6 17.5 25 
 43.1 28.1 37.9 5.8 0.9 18.9 13.5 29.5 
 40.5 31.2 0 20.5 1.3 22.9 16.6 26.4 
 32.6 32.8 –18.8 15.3 –7 14.3 18.5 28.8 
 36.1 30.1 –8 16.5 2.3 17.2 20 25.6 
 39.2 33.5 –7.9 17.7 –14.1 11.8 19.8 17.6 
Avg. 39.10 33.21 –8.20 15.90 –1.13 17.73 22.01 35.83 
Min. 26.0 21.6 –43.5 –12.4 –14.1 5.9 10.9 11.7 
Max. 53.7 55.0 37.9 42.1 8.3 27.1 38.1 87.3 

*C-G = coracoid to glenoid, and A-G = acromion to glenoid. 
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Table E-4B Anatomic Measurements of Normal Glenoids* 

 
Height 
(mm) 

Width 
(mm) 

Version 
(deg) 

Inclination 
(deg) 

C-G 
Distance 

(mm) 

A-G 
Distance 

(mm) 

Standard 
Centerline 

(mm) 

Spine  
Centerline 

(mm) 
 40.9 33.5 –11.9 5.5 5 24.6 24.9 32.6 
 38 30.3 –10.7 15.7 1.3 20.1 29.2 36.6 
 43.9 30.5 –3.4 5.9 3.8 19.3 26 32.3 
 39.7 30.4 –8.4 20.9 3.4 20.8 24.6 69.4 
 39.6 31.5 –7.7 3.5 –2.4 20 29.5 32.8 
 27.4 22.5 –4.6 19 2.9 17.4 32.2 58.4 
 42.2 33 –3.4 10.6 0.4 22.4 26.7 33.8 
 38.9 30.2 –5.9 15.5 3.5 23.9 36.7 33.8 
 34.5 28.7 –11.4 20.5 2.4 22.6 27.8 39.3 
 40.3 32.7 –22.4 22.7 8.5 25.3 27.8 37 
 37.3 34.2 –12.2 8 0.2 22.2 37.1 104.7 
 34.9 30.8 –12 12.3 0.7 20.6 33.3 73.3 
 38.9 31.2 –4.8 19.3 7.8 23.5 31.5 40.4 
 35.5 29.8 –16.4 12.9 2.1 21.5 31.8 66.4 
 39.2 34.2 –1.9 15.6 2.4 21 31.8 42.5 
 42 32.9 –4.4 12.4 1.7 20.3 25 32.5 
 35.6 29.1 –6.6 15.9 4.8 20.2 28.3 37.7 
 36.3 31.7 –14.2 23.7 2.7 25 36.8 87.3 
 34.9 30.7 –11.3 11 1.5 22.1 31.5 34.8 
 37.4 32.9 –8.7 16.3 2.2 22.4 27.2 46 
 35.4 32.4 –2.8 7.1 3.1 21.1 37.3 32.4 
 43 32.7 –12.9 0.7 0.5 22.4 23.3 32.7 
 34.4 33.2 –9.2 2.8 –0.7 22 28.6 34.8 
 38.8 34.6 –10.7 20.2 4.7 21.1 31.3 34.6 
 37.3 35.6 –13.9 18.3 7.1 26.6 27 67.3 
 37.9 33.9 –14.9 12.2 1.7 20.6 27.6 40 
 40 31.8 –15.2 7.6 2.9 24.9 35.5 91.8 
 35.7 32.8 –1.7 18.8 5.7 22.8 39.5 42.8 
 40.2 29.1 –7 6.7 0.7 21.7 29 34 
 37.1 30.5 0 12.9 2.1 22.1 26.7 25.4 
 40.5 34 –7.3 17.1 5.6 24.6 30.1 44.8 
 32.3 26.3 –7.9 15.8 5.4 21.6 26.2 29.3 
 37.8 30.5 –3.5 14.1 5.6 23.1 25 29.9 
 31.7 24.7 –2.1 20.2 6.1 20.5 27.1 27.7 
 32.2 30.8 –1.6 14.7 6.1 19.3 27 29.1 
 29 23.9 –12.8 16.6 5.1 21 21.1 71.6 
 37.9 29.3 –9.1 8.2 0.4 19.7 20.7 21.7 
 35.7 29.3 –12.2 11.1 2.7 20 31.1 38.2 
 33 30.9 –4.2 14.1 6.4 21.7 31.7 45.9 
 34.5 24.6 –0.2 11.2 1.5 22.2 30.3 29.7 
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 36.9 34.6 –9.1 10.7 –1.1 20.6 23.7 33.2 
 35.2 29.7 –10.2 13.8 2.1 21 27 32.5 
 36.9 27.5 –0.7 9.9 4.2 18.9 27.6 24 
 31.4 25 –1.4 8.4 2.9 19.3 26.4 29.9 
 34.4 29.1 –6 13.8 6.7 24.8 30.2 33.8 
 34.5 29 –5.6 16.8 3.5 19 29.4 31.5 
 33.8 27.3 –4.3 8.4 –0.4 17.3 27.2 33.9 
 39.7 34.7 –7.4 3.6 1.4 23.5 34.4 37.2 
 30.7 24.6 –5.7 21.1 2.1 19.1 34.1 96 
 36.6 27.6 –11.4 6.4 0.3 18.6 22.9 27.1 
 31.9 28.3 –6.6 16.9 5.9 21.1 27.2 36 
 31.7 28.5 –12.3 17.6 4.8 17.6 27.5 30.2 
 37.2 29.7 –5.4 12.1 1.7 18.8 26.9 30.1 
 30.9 27.8 –9.1 22.4 5.5 24.9 24.8 35.4 
 29.8 23.6 –9.2 10.3 0.1 17.1 24.7 85.5 
 35.4 29.2 –6.2 21.3 7.1 23.4 33.2 84.7 
 34.2 26.1 –4.7 14.1 4.2 15.6 23.2 32.4 
 32.5 26 –4.6 20.3 3.1 21.6 26.5 67.8 
 33.7 25.9 –13.6 17 –0.1 19.9 23 32.1 
 28.9 22.5 –2.2 17.9 4.3 17.6 29.4 37.2 
 32.8 24.4 –11.7 6.8 3.2 21.8 28.6 35.1 
 35.2 30.9 –11 4.5 0.3 18.5 26.5 67.2 
 31.6 26.8 –4.6 16.6 5 22.5 26.6 31.4 
 32.9 25.8 –8.4 5.9 0.2 18.9 22.6 21 
 35.7 25.3 –7.2 19.9 6.5 23.8 26.8 35 
 29.7 24.5 –2.8 –6.5 –2.4 19.2 32.6 32.8 
 33.4 25.9 –9.8 17.3 2.6 16.4 23.8 25.6 
 32.4 24.5 –7.1 9.6 2.4 17.6 29.7 31.6 
 29.9 27.1 –2.9 13.3 3.2 24 27.9 29.7 
 31.7 25.7 –3.2 8.2 5.6 21.4 26.2 28.1 
 32.1 25.2 –15.3 13.8 –0.2 18.8 25.2 31.9 
 33.6 28 –4.6 6.6 1.5 23.7 31.5 36.2 
 27.9 26.4 –11.1 11.7 0.6 21.1 24.5 28.7 
 33.6 26.4 –4.1 6.1 6.5 19.7 33.5 27.8 
 31.1 23.7 –4.8 13.8 2 18 23.8 84.6 
 30.2 27.4 –7.6 20.6 8.1 20.7 29.8 29.5 
 34.3 24.9 –10.1 9.4 0 19.8 30 38.8 
 30.4 26.1 –3.6 22.1 4.1 19.1 28.2 74.2 
 32.7 26.1 –8.7 17 3.8 19.1 22.2 29.6 
 29.1 24.7 –1.1 13 3.4 19.9 25.4 27.2 
 34.3 28.5 –7.2 22 4.8 23.1 33.6 33.6 
 35.4 28.7 –1.1 6.8 7.7 22.1 35.4 28.7 
 34.8 29.2 –9.6 1.8 1.1 20.5 29.8 95.9 
 32.6 26 –12.4 12.1 4.7 23 24.3 34.1 
 34.5 26.5 –7.5 12.7 3.1 20.2 32.8 35.9 
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 34.1 25.8 –8.4 15.7 2.5 22.9 25.6 31.4 
 35.7 29.8 –8.2 11.3 7.7 24.8 31.3 74.4 
Avg. 34.94 28.77 –7.60 13.02 3.15 21.09 28.54 42.60 
Min. 27.4 22.5 –22.4 –6.5 –2.4 15.6 20.7 21.0 
Max. 43.9 35.6 0 23.7 8.5 26.6 39.5 104.7 

*C-G = coracoid to glenoid, and A-G = acromion to glenoid. 
 
 


