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TABLE E-1 Results of Two-Way Analysis of Variance of Moment Arms of the Deltoid, Pectoralis Major, and Subscapularis Subregions During Coronal-Plane Abduction and
Flexion in the Anatomical Shoulders and Those with the Reverse Total Shoulder Prosthesis*

Moment Arm in Abduction (mm) Moment Arm in Flexion (mm)
Muscle Anatomical Shoulder Reconstructed Shoulder Anatomical Shoulder Reconstructed Shoulder

Subregion 2.5° 1 30° | 60° | 90° | 120°| 2.5°| 30° | 60° | 90° | 120° 2.5° | 30° | 60° | 90° | 120° | 2.5° | 30° | 60° | 90° | 120°

Anterior ¢y | Mean | 2.0 |109[19.9 [27.1|30.3 |15.6[25.2|325(358|33.3 |yy |Mean |11.6|27.4|35.6|39.1|40.0 |259|34.2|358]|357|327

deltoid Stand. | 1.3 [ 3.6 [4.9 59 |59 |23 |25 |18 |34 |27 Stand. |54 |59 |75 |68 |60 |51 |29 |44 |53 |56
dev. dev.

Middle ¢y | Mean |83 [215[27.6 [29.1|284 |30.2|33.9|42.2|46.2|398 |¢y [Mean |00 |28 |72 108|122 142|186 |20.1|228|27.0

deltoid Stand. | 35 |83 | 6.4 59 |38 |66 |55 |55 |42 |58 Stand. |41 |56 |68 |6.7 |32 |64 |71 |49 |66 |6.1
dev. dev.

Posterior éy | Mean | - -64|-17 |10 |20 |13 |35 |73 |114]|14.1 | ¢yy | Mean |- - - - - - - - - -

deltoid 17.0 30.8133.0(30.0|225|16.3 |146|176|16.3|13.8|13.1
Stand. | 74 | 6.0 |74 58 |75 |14 |10 |14 |25 |36 Stand. |60 |78 (68 |63 |79 (55 |70 |51 |28 |24
dev. dev.

Superior ¢y | Mean | -3.0 | -0.6]29 79 |112 |26 |76 |124|158|18.4 |yy [Mean | 9.6 |358 525|509 |44.9 |39.9 449|439 417|424

pec_toralis Stand. | 26 | 3.2 |6.1 6.2 |65 |22 |34 |38 (27 |47 Stand. | 7.3 |51 (80 |38 |6.2 (44 |28 |55 |7.7 |10.2

major dev. dev.

Middle dyy | Mean | - - -31.2 | - - - - - - - ¢y |Mean |44 |153|148/89 |59 |-98|-80|-81|-6.1|-0.7

pectoralis 20.2 | 32.0 245 |17.7 | 36.5|36.4 | 327|258 |20.9

major Stand. | 5.3 | 3.8 [4.2 25 |20 |45 |42 |41 |74 |6.1 Stand. | 5.0 |35 |54 |49 |43 |61 |67 |67 |68 |42
dev. dev.

Inferior dyy | Mean | - - -33.6 | - - - - - - - oyy |Mean |19 |-03|-5.7|-92|-72 |- - - - -

pectoralis 19.6 | 29.9 29.1|16.2 | 44.7 | 45.7 | 44.6 | 35.7 | 25.6 20.7 |1 23.9123.0| 222|196

major Stand. | 4.7 |78 |7.3 71 |70 |70 [6.9 |61 (47 |55 Stand. [ 5.6 |42 (40 |24 |21 |56 |74 |49 |48 |70
dev. dev.

Superior ¢y |Mean |72 |09 |50 |[-93|-62|-23[24 |35 |45 |13 |¢yy|[Mean |353]192|91 |02 |-54|-11]-09|-11]|-13|-13

subscapularis Stand. | 5.0 |52 |74 56 |36 |19 [33 |41 (47 |27 Stand. |29 |6.7 |48 |31 |30 |26 |23 |18 |16 |15
dev. dev.




Ackland eAppendix Page 2 of 5

Middle ¢y |Mean |13 |-17|-71 |- —76 | - - - -8.1|- dyy | Mean | 24217411235 |06 |- - - -88|-7.1
subscapularis 12.6 13.711.1| 104 10.3 11.7 | 13.1 | 10.9
Stand. | 2.7 | 3.4 |58 6.7 |46 |79 |46 |53 |57 |6.1 Stand. [ 3.1 |69 |6.0 |30 |29 |80 |46 |36 |37 |40
dev. dev.
Inferior ) Mean | -3.0 | -44|-11.2 | - - -95 | - - - -9.2 | ¢y |Mean 10484 |47 |-12|-3.0 |- - - - -
subscapularis 16.6 | 10.2 15.2 | 16.7 | 14.6 28.5|233]19.2 153|121
Stand. |48 |75 |54 69 (42 |96 |79 |94 |92 |108 Stand. |45 | 7.0 |6.0 |3.7 |41 |54 (49 |46 |32 |35
dev. dev.

*The mean moment arm and standard deviation are shown for abduction and flexion angles of 2.5°, 30°, 60°, 90°, and 120°. ¢ denotes a significant difference in the mean muscle
moment arm over the joint range of motion due to reverse total shoulder arthroplasty (reconstructed shoulder), y denotes a significant difference in the mean muscle moment arm
due to joint angle effects, and y denotes a significant interaction between joint angle effects and shoulder anatomy.
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TABLE E-2 Results of Two-Way Analysis of VVariance of Moment Arms of the Latissimus Dorsi Subregions and the Teres Major During Coronal-Plane Abduction and Flexion in
the Anatomical Shoulders and Those with the Reverse Total Shoulder Prosthesis*

Muscle/Muscle

Moment Arm in Abduction (mm)

Anatomical Shoulder

Reconstructed Shoulder

Moment Arm in Flexion (mm)

Anatomical Shoulder

Reconstructed Shoulder

Subregion 10° | 30° | 60° | 90° | 120° | 10° | 30° | 60° | 90° | 120° 10° | 30° | 60° | 90° | 120° | 10° | 30° | 60° | 90° | 120°
Superior dyy | Mean | 4.4 | - - - - - - - - - dyy | Mean | - - - -8.7|-0.1 |- - - - -4.3
latissimus 175|282 269|152 | 36.5|45.9 | 48.7 | 37.4 | 16.6 12.7120.3 | 19.3 30.7 | 39.7 | 28.3 | 13.8
dorsi Stand. | 5.0 |6.7 |59 |49 |38 |60 |59 |65 |73 |95 Stand. | 43 |49 |38 |35 |10 |48 |52 |68 |35 |44
dev. dev.

Middle ¢y | Mean | - - - - - - - - - - dyy | Mean | -43|-78|-4.7|-09|-15 |- - - -6.9 | 8.1

latissimus 16.9 | 26.3 [ 38.3 319|194 | 20.3 | 46.4 | 49.2 | 38.0 | 24.3 25.0| 271|155

dorsi Stand. | 7.3 |82 |71 |38 (34 |86 |60 |75 |7.0 |87 Stand. |74 |52 |22 |11 (25 |89 |82 |65 (48 |51
dev. dev.

Inferior ¢y | Mean | -3.3 |- - - - - - - - - dyy | Mean | -3.2 | -8.6 | - -6.0 | -29 | - - - - -

latissimus 21.0 | 36.3|35.7 |19.6 | 16.6 | 36.5| 46.8 | 39.5| 22.3 10.5 229|288 ]225| 136|119

dorsi Stand. | 7.3 |55 (40 |52 (63 |45 |68 |76 |58 |64 Stand. (|23 |61 |32 |18 |23 |52 |56 |51 |47 |58
dev. dev.

Teres major éy | Mean |- - - - - - - - - - dyy | Mean | - - - - - - - - - -

13.926.1 | 40.4 | 45.8 | 27.6 | 38.0 | 47.9 | 57.1 | 58.6 | 46.9 325|50.2 | 54.4|445|19.7 | 55.9 | 673|584 | 472|415

Stand. |74 |82 (96 |85 [93 |51 |61 |57 |61 |84 Stand. ({40 |85 |78 |92 |90 |70 |91 |73 |60 |6.2
dev. dev.

*The mean moment arm and standard deviation are shown for abduction and flexion angles of 10°, 30°, 60°, 90°, and 120°. ¢ denotes a significant difference in the mean muscle
moment arm over the joint range of motion due to reverse total shoulder arthroplasty (reconstructed shoulder), v denotes a significant difference in the mean muscle moment arm

due to joint angle effects, and y denotes a significant interaction between joint angle effects and shoulder anatomy.
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Scapular-Plane Abduction Coronal-Plane Abduction Flexion
Max. Min. Max. Min. Max. Min.
Moment | Joint | Moment | Joint | Moment | Joint | Moment | Joint | Moment | Joint | Moment | Joint
Arm Angle Arm Angle Arm Angle Arm Angle Arm Angle Arm Angle
Muscle/Muscle Subregion (mm) (deg) (mm) (deg) (mm) (deg) (mm) (deg) (mm) (deg) (mm) (deg)
Anterior deltoid Anatomical 39.3 120 2.1 2.5 30.2 120 2.0 25 40.0 120 11.6 2.5
Reconstructed shoulder | 38.6 97.5 7.4 2.5 35.8 90 15.6 2.5 36.0 75 25.9 2.5
Middle deltoid Anatomical 33.1 120 6.7 2.5 29.1 86.3 8.3 25 12.2 120 0 2.5
Reconstructed shoulder | 42.9 82.5 22.5 2.5 46.3 86.3 30.2 25 27.0 120 14.2 2.5
Posterior deltoid Anatomical -14.9 34 3.0 120 -15.9 5 2.0 120 -33.0 30 -16.3 120
Reconstructed shoulder | -12.4 2.5 5.2 120 14.1 120 1.3 2.5 -17.6 27.5 -13.1 108.8
Superior pectoralis major | Anatomical 30.2 120 3.1 2.5 11.2 120 -3.0 2.5 53.7 71 9.6 2.5
Reconstructed shoulder | 30.2 90 9.4 2.5 18.4 120 2.6 25 45.0 37.5 39.9 2.5
Middle pectoralis major Anatomical -12.7 38 -2.9 120 -32.9 41.3 -17.7 120 15.9 45 4.4 2.5
Reconstructed shoulder | -21.5 22.5 -10.9 120 -37.1 175 -20.9 120 -9.8 2.5 -0.7 120
Inferior pectoralis major Anatomical -22.2 68 -12.4 120 -33.6 63.8 -16.2 120 -9.3 98 1.9 2.5
Reconstructed shoulder | -39.2 52.5 -21.6 120 -45.8 41.3 -25.6 120 -24.4 22.5 -19.6 120
Superior latissimus dorsi | Anatomical -31.5 71 -7.8 10 -29.9 71.3 -4.4 10 -22.1 45 -0.1 120
Reconstructed shoulder | -50.2 60 -18.9 120 49, 52.5 -16.6 120 -40.0 27.5 -4.3 120
Middle latissimus dorsi Anatomical -21.0 10 -6.4 120 -38.6 63.8 -16.9 10 -7.8 30 -0.7 98
Reconstructed shoulder | -31.0 25 -11.8 120 -50.0 48.8 -3.7 2.5 -28.3 22.5 -6.6 97.5
Inferior latissimus dorsi Anatomical -28.9 10 -9.9 120 -38.1 71.3 -3.3 10 -10.8 53 -2.9 120
Reconstructed shoulder | -31.9 37.5 -17.2 120 -47.0 63.8 -7.1 2.5 -28.8 30 -11.8 112.5
Superior subscapularis Anatomical 9.8 2.5 2.2 120 -9.5 93.8 7.2 2.5 35.3 2.5 -5.4 120
Reconstructed shoulder | 9.4 78.8 4.3 2.5 4.6 86.3 -2.3 25 -4.0 2.5 -0.9 48.8
Middle subscapularis Anatomical -2.4 120 1.8 30 -12.7 94 1.3 2.5 24.2 2.5 -0.6 120
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Reconstructed shoulder | -5.8 2.5 2.2 108.8 | -13.7 2.5 -8.1 93.8 -13.5 22.5 -7.1 120
Inferior subscapularis Anatomical -95 94 -15 15 -16.6 90 2.2 15 10.4 2.5 -3.4 109
Reconstructed shoulder | -15.7 52.5 -6.7 2.5 -16.7 60 -9.2 120 -28.5 25 -12.1 120
Teres major Anatomical -47.3 87 -18.6 15 -46.1 82.5 -12.1 10 -54.4 56 -19.7 120
Reconstructed shoulder | -61.7 78.8 -40.4 2.5 -33.9 2.5 -59.8 78.8 —67.4 27.5 -41.5 120

*Positive values signify either abductor or flexor muscle action; negative values signify adductor or extensor muscle action.




