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INTRODUCTION: Impingement free range of motion (IF-ROM) is an important determinant of functional outcomes after
reverse shoulder arthroplasty (RSA). The purpose of this study was to evaluate the effect of baseplate version on IF-ROM
using a lateralized glenoid and inlay humerus RSA system in shoulders without glenoid wear.

METHODS: 3-dimensional scapulohumeral models of 12 (7 male) patients with massive rotator cuff tears and normal
glenoid morphology were used. Mean age was 72.7 + 6.5 years. Mean glenoid version was -8.2 + 4.1°. The baseplate
was positioned at the inferior edge of the glenoid with neutral inclination and version at -10°, 0°, and +10° relative to native
version. Small shell humeri were used in females and standard shells in males. 32-4 and 32N glenospheres were used.
IF-ROM and impingement points were evaluated in external rotation (ER), internal rotation (IR), flexion, extension,
adduction (ADD), and abduction (ABD) with the humerus in 20° and 60° ABD. Mixed effects models were used to assess
the effect of version.

RESULTS:

IF-ROM

20° ABD: Retroversion was associated with greater ER (p<0.05), and anteversion was associated with greater IR than
native version (p<0.0001) for both glenospheres. For the 32-4 glenosphere, anteversion was associated with greater ADD
than retroversion (p=0.005) but not native version. For the 32-4 glenosphere, native version was associated with greater
ABD than anteversion (p=0.014) and retroversion (p=0.001). For the 32N glenosphere, anteversion was associated with
greater ADD than native (p=0.025) and retroversion (p<0.0001). Anteversion (p=0.046) and native version (p<0.0001)
were associated with greater ABD than retroversion.

60° ABD: Retroversion was associated with greater ER (p<0.0001) for both glenospheres. Anteversion was associated
with greater IR than native version for the 32-4 (p=0.034) but not 32N.

Impingement 32-4 Glenosphere (Table 1)

20° ABD: ER impingement occurred between the humeral component (HC) and inferior or posterior glenoid, regardless of
version. With anteversion and IR, impingement occurred between the greater tuberosity (GT) and coracoid in 2/12 cases.
All other IR impingement for all version positions occurred between the HC and anterior or inferior glenoid. Flexion
resulted in impingement between the humeral calcar and coracoid: 2/12, 3/12, and 3/12 cases in anteversion, native, and
retroversion, respectively. 1/12 impinged between the HC and anterior glenoid in flexion with retroversion. There was no
flexion impingement for 10, 9, and 8 cases for anteversion, native, and retroversion, respectively. ADD impingement
occurred between the HC and anterior or inferior glenoid. ABD with native and retroversion led to 1/12 and 2/12 cases of
impingement between the lesser tuberosity (LT) and superior glenoid, respectively. Impingement in all other cases
occurred between the GT or HC and superior glenoid or acromion.

60° ABD: There was impingement between the HC and inferior or posterior glenoid in ER for all version positions. 2/12
cases had no impingement in ER with retroversion and 1/12 with native version. In IR, there were 5/12 cases of
impingement between the GT and coracoid with anteversion, 4/12 with native version, and 1/12 with retroversion. In 1/12
cases, impingement occurred between the LT and coracoid during IR with anteversion. IR impingement occurred between
the HC and anterior, inferior, or superior glenoid in all other cases.

Impingement 32N Glenosphere (Table 2)

20° of ABD: ER resulted in impingement in 3/12 cases between the HC and inferior glenoid in retroversion. Impingement
only occurred between HC and glenosphere neck in native and anteversion. In IR, all impingement occurred between the
HC and anterior or inferior glenosphere neck. There was 1/12 case of flexion impingement between the medial calcar and
coracoid for each version position, but otherwise, no impingement. There was no extension impingement. ADD
impingement occurred between the HC and glenoid or glenosphere neck. ABD impingement occurred between the GT or
HC and acromion, superior glenoid, or superior glenosphere neck. Impingement between the LT and coracoid occurred in
1/12 cases with anteversion.

60° of ABD: With retroversion and ER, there were 7/12 cases of no impingement and 5/12 between HC and glenoid or
glenosphere neck. With anteversion and IR, 4/12 had impingement between the GT and coracoid, while native and
retroversion each had 1/12. Otherwise, 6, 11, and 11 cases impinged between the HC and glenoid or glenosphere neck
for anteversion, native, and retroversion, respectively. There was no extension or flexion impingement.



DISCUSSION AND CONCLUSION:

In this RSA model without glenoid deformity, baseplate version had significant effects on IF-ROM. Impingement on the LT
occurs more frequently with baseplate retroversion, and impingement on the coracoid occurs more frequently at higher
ABD angles and with anteversion, which may be a source of postoperative anterior shoulder pain. A more lateralized
glenosphere reduced coracoid impingement but in clinical practice, especially in smaller patients, may lead to excess
deltoid tension and increased acromial and scapular stress. Avoiding relative anteversion may be a better option to
reduce anterior impingement. Preoperative planning and surgical execution should attempt to optimize baseplate position
impingement points.
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Humeral || External Rotation | Tnternal Rotation Flexion “Adduction ‘Abduction
Position Tocation | # Tocation 7 Tocation 7 Tocation ¥ Tocation 7
TICTGlenoid | 10_| GT-Coracoid | 2_| MC-Coracoid 7| ACT Glenoid 12 | GT-Acromion T
1° HC-PGlenoid | 2| HC-A Glenoid 6| None 0 GT-S Glenoid 3
Anteversion HC1Glenoid | 4 HC-S Glenoid N
TCT Glenoid | 11| HC-AGlenoid | 11 | MC-Coracoid | 3| IC-A Glenoid T GT-Acromion 7
TIC-PGlenoid | 1| HCI Glenoid T [None 9| HCT Glenoid 1T [ GTSS Glenoid T
20 Native TIC-A Glenoid T
Abdiction TICS Glenoid T
LTS Glenoid T
TICT Glenoid | 10| HC-AGlenoid | 12 | AC-AGlenoid T [ AC-AGlenold T | GT-Acromion
10° TC-PGlenoid | 2 MC-Coracoid 3 [ HCIGlenold T [ GT-S Glenoid
Retroversion None s HCSS Glenoid
LTS Glenoid 2|
TICTGlenoid | 8| GT-Coracoid | §_| None 7
o FCPGlenod | 4| HC-AGlenod | 4
Anteversion TCT Glenoid T
TT-Coracoid T
P None T
. TCTGlenoid | 10| GT-Coracoid | 4| Non ) NA
Abduction | Native TICPGlenod [ 1| HC-AGlenod | 8
None T
0 FCTGlenoid |9 | GT-Coracoid | 2| None 7
Retroversion TIC-PGlenoid | 1| HC-AGlenoid | 9
None 7 [ ACSGlenod | 1
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Humeral [y oo S Internal Rotation Flexion Adduction Abduction
Position Tocation | # | Location | # | Loeation 7 Tocation [ Location [
ACIGSP | 4 | HC-AGSP 12 | MC-Coracold |1 __| HC-IGlenoid GTAcromion | 2
ACPGSP |8 None T [HCIGSP 10 | GESGlenoid | 6
Anteversion FCS Glenoid [ 2
FCS GSP T
LT- Coracoid T
TICTGSP |8 | ACTGSP 7| MC-Coracoid |1 | HCIGSP T2 | GTS Glenoid | 5
200 Native TICPGSP | 4 | AC-AGSP T0_| None T GT-Acromion |4
Abduction FCS Glenoid T
HCS GSP 7
HeT 3 | HC1GSP 2 | Mccoracoia |1 | FCAGSP '
Glenoid GT-Acromion 4
Raroversion | ICTGSP_| & [ ICAGSP T0_ | None T [HCIGinod |1 | GS Glenoid | 5
ACPGSP | 1 ACTGSP 0| HCS Glenoid 1
HCS GSP 7
HCT
10° Glenoid | 1 | GT-Coracoid | 4 | None 12
Anteversion [ ACTGSP |3 | HC-AGSP, 3
HC-PGSP_| 8 | None 2
HCT |
60° Native Glenoid | 1 | GT-Coracoid | 1| Non 12 NA
Abduction ACTGSP_| 8 | HC-AGlenoid | 3
HCPGSP |3 | HCAGSP g
HCT
10° Glenoid | 2 | GT-Coracoid | 1| None 12
Retroversion [ HCTGSP | 3| HC-AGlenoid | T
None 7 [HCAGSP 10




