An Aged-Stratified Outcome Comparison Following Reverse Total Shoulder Arthroplasty for
Cuff Intact Arthritis versus Cuff Tear Arthropathy

John M. Ibrahim, MD'; Jenna Dvorsky, MS?; Albert Lin, MD'

!University of Pittsburgh Medical Center, *University of Pittsburgh School of Medicine

Background: For patients with rotator cuff intact arthritis, reverse total shoulder arthroplasty (RTSA)
may be preferred to total shoulder arthroplasty (TSA), especially in cases with significant glenoid
retroversion, altered glenoid anatomy, or risk of future rotator cuff insufficiency. The objective of this
study was to compare outcomes following RTSA in patients with cuff intact arthritis (CIA) versus those
with cuff tear arthropathy (CTA), stratified by age.

Methods: We retrospectively reviewed consecutive patients >50 years old who underwent RTSA
between 2019 and 2021. Patients were classified into either CIA or CTA, which was confirmed by direct
visualization of the rotator cuff at the time of surgery. Patients were excluded if surgery was done as a
revision arthroplasty, for fracture, or for inadequate data. Pre- and post-operative data were collected
including: shoulder forward flexion (FF), external rotation (ER), internal rotation (IR) [converted to a
numerical value], FF and ER strength; patient outcome scores including: American Shoulder and Elbow
Surgeons (ASES) score, Subjective Shoulder Value (SSV), and Visual Analog Scale (VAS) for pain;
and radiographic data including: Walch classification, glenoid retroversion, and reverse shoulder
arthroplasty (RSA) angle. Patients were stratified into 3 age groups: <65, 65 — 75, and 75+. Paired
samples t tests were done comparing the CIA and CTA cohorts in each age group.

Results: After exclusion, 162 total shoulders (91 female) were reviewed. Mean follow-up was 19
months. In the CIA cohort, 52% had either a B2 or B3 glenoid. In the CTA cohort, 56% had an A1
glenoid. Pre-operative retroversion in the CIA cohort was significantly more than in the CTA cohort in
the <65 (20.4° £ 14.8 vs 5.0°+ 7.7, p <0.001) and 65 — 75 (15.2° £ 9.9 vs 7.9° £ 9.7, p <0.01) age
groups, but not in the 75+ (8.4° + 9.6 vs 5.0° £ 8.4, p = 0.15) group. There was no difference in pre- and
post-operative RSA angle across all age groups. Detailed short term follow up is presented in Tables 1-
4. In both cohorts, all age groups had an increase in FF and ER strength. In the <65 group, an increase in
post-operative FF strength in the CTA cohort was significantly more than in the CIA cohort (1.4 + 0.6 vs
0.1 £0.6, p <0.001), as was ER strength (1.0 +£ 0.6 vs 0.1 + 0.6, p <0.001). This difference was less
pronounced in the older age groups. When all ages were grouped together, the CIA cohort had
significantly more post-operative ER (22 £23 vs 5 £21, p<0.001) and IR (1.1 £2.0 vs -0.5 £ 2.7
p<0.001), compared to the CTA cohort. In both cohorts, all age groups had similar ASES, VAS, and
SSV, although when all ages were grouped together, the post-operative ASES was significantly higher
in the CIA cohort (85.8 + 15.1 vs 77.1 £ 18.2, p <0.01). Post-operative infection was noted in 1 CIA
and 1 CTA patient and dislocation in 1 CIA and 2 CTA patients.

Conclusions: The CIA cohort had more pre-operative glenoid retroversion when compared to the CTA
cohort, with a more pronounced difference in younger patients. Younger patients with CTA have a
greater increase in FF and ER strength after RTSA, when compared to older patients. When all ages are
combined, the CIA cohort had greater post-operative ER and IR, and higher ASES score, when
compared to the CTA cohort.



Table 1. Pre- and Post-Operative Range of Motion

FF ER IR
Pre-Op | Post-Op Pre-Op | Post-Op Pre-Op | Post-Op
Age (yr) <65
ClA(n=13) | 11726 | 142+ 45 28+15 | 4927 45+16(53£15
CTA (n=13) J0=50 | 14827 3325 | 3714 43=20|49=1.7
p-value 0.02 0.61 0.52 0.11 0.75 0.59
Age (yr) 65-75
ClA{n=23) | 102+26 | 15516 2315 | 4520 3.7+1.0 (5616
CTA (n=45) 9448 | 14429 3319 | 3714 4920|4218
p-value 0.49 0.09 0.04 0.06 0.01 <0.01
Age (yr) 75+
ClA (n=24) 99235 | 141+25 2017 | 3913 35+18(43£15
CTA (n=38) 8749 | 13927 28917 | 3511 452214111
p-value 0.27 0.82 0.06 0.22 0.1 0.49
All ages
ClA(n=60) | 104+26 | 147 +29 2316 | 4319 3815 516
CTA(n=102) | 85=49 | 143+ 28 3120 | 3813 4721|4315
p-value 0.03 0.44 0.01 0.01 0.01 0.01

CIA (Curf intact Arthritis); CTA (Cuff Tear Arthropathy); FF (Forward Flexion); ER {External Rotation);

IR (internal Rotation)




Table 2. Pre- and Post-Operative Strength

FF Strength ER Strength
Pre-Op | Post-Op | Difference Pre-Op | Post-Op |Difference
Age (yr) <65
ClA(n=13) |48B:204|459:03| 0.1+0.6 4804 (4903 | 0.1+£0.6
CTA (n=19) 3607|4804 1406 3633|4605 1.0x06
p-value <0.001 0.57 <0.001 <0.001 0.07 <0.001
Age (yr)65-75
ClIA (n=23) 430549203 | 0.5+0.5 45205 (47205 0.1+£0.6
CTA {n=45) 3807|4606 0.7=0.7 39=08|46=05| 0608
p-value 0.01 0.02 0.48 <0.01 0.24 0.05
Age (yr) 75+
ClA (n=24) 4320549203 | 0.56+0.6 4320549202 | 0505
CTA (n=38) 38x09|48£04| 1.1£1.1 38x09 46205 0.7£11
p-value <0.01 0.34 0.04 0.02 <0.01 0.46
All ages
ClA (n=60) 44205 (49203 | 0.4£0.6 4505 | 494 | 0.3+£0.6
CTA(n=102) | 3.8+08 4705|0509 3808|4605 0709
p-value <0.001 0.01 <0.001 <0.001 <0.01 <0.01

CIA (Curf Intact Arthritis); CTA (Cuff Tear Arthropathy): FF (Forward Flexion); ER {External Rotation)




Table 3. Patient Reported Outcomes

ASES VAS 55V
Pre-Op Post-Op Pre-Op | Post-Op Pre-Op Post-Op
Age (yr) <65
ClA(n=13) (43.8+15.4(826+20.1 7118|0817 IB+17 76+ 30
CTA(n=19) |35.8+241|68.1+22.1 68x24|16x21 2318 JBx 25
p-value 0.39 0.09 0.76 0.31 0.06 0.91
Age (yr)65-75
ClA(n=23) |36.4+13.3| 92.0x9.4 79221|056+1.2| (36.2+20.5( 96.2x6.1
CTA(n=45) |35.3+16.3(78.1+17.2 FOx23|11.1=18 33.0x16.6|84.9+19.5
p-value 0.8 0.001 0.13 0.2 0.52 0.01
Age (yr) 7o+
ClA(n=24) [33.8+1B.6(81.2+14.8 B2218|09x186 33+23 g8 +17
CTA(n=38) |35.8+15.0|80.8+x15.9 FHx24|109£13 3023 8320
p-value 0.69 0.24 0.22 0.91 0.74 0.3
All ages
ClA(n=60) |37.0+x16.0(85.8=x15.1 F8219|0.7£15 3421 89+ 20
CTA(n=102) | 35.6+17.2(77.1+18.2 F1x23|11.1=1.7 32+ 20 g83x21
p-value 0.63 <0.01 0.06 0.16 0.36 0.09

ClA (Cuff intact Arthritis): CTA (Cuff Tear Arthropathy); ASES {American Shoulder and Elbow Surgeon

Seora); VAS (Visual Analog Scale for pain); 55V (Subjective Shoulder Value)




Table 4. Radiographic Data

Retroversion RSA
Pre-Op Post-Op Pre-Op | Post-Op
Age (yr) <65
ClA(n=13) | 204148 | 47268 | |21.1=106/-1.0+54
CTA (n=15) 5077 | 4857 212850870
p-value <0.001 0.95 0.97 0.46
Age (yr)865-75
ClA(n=23) | 15.2+9.9 | 71386 19.9+7.0| 06562
CTA (n=45) 7997 5945 19.7+£7.4( 0.3£6.2
p-value <0.01 0.27 0.92 0.84
Age (yr) 75+
ClA (n=24) B4+96 |56=280| 2092145 1.1+£5.1
CTA (n=38) 5.0+E84 8.7x4.7 2001 £85(-0.3x48
p-value 0.15 0.95 0.77 0.28
All ages
ClA(n=60) | 13.6+11.8 |6.0=6.3| |2065=211.1 0.5+5.1
CTA (n=102)| 6.3x8.9 5648 201£8.0(01=59
p-value <0.001 0.69 0.77 0.73

Cld (Cuif Intact Artheitis); CTA {Cuff Tear Arthropathy); RSA (Reverse
Shoulder Arthroplasty angle)



