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INTRODUCTION:

As the incidence of reverse total shoulder arthroplasty (rTSA) has grown with expanding indications, the challenge of
managing variations in patient size has become more appreciated. This has spurred innovations in implant design and
available sizing options. However, it is unclear whether the current implant systems offer options most appropriate for
patients with smaller stature, even with recent design line-expansions with smaller implant sizes. The difficult placement of
standard-sized components has been reported in smaller anatomy, historically associated with particular racial and ethnic
backgrounds Female patients of small stature represent the cohort of patients where implant size limitations may be most
impactful. The purpose of this study was to evaluate the impact small female stature has on reverse shoulder arthroplasty
outcomes.

METHODS:

A retrospective query of our institution’s shoulder and elbow surgery repository identified patients treated with an inlay
design rTSA by a single fellowship trained shoulder and elbow surgeon between 11/2006 and 3/2022. Patients were
included if they were female and had a minimum two-year follow-up. Patients were stratified by stature according to height
utilizing age-based CDC percentile thresholds into either small (less than 15th percentile of height, for their respective
age range), normal (between 25th and 75th percentile of height, for their respective age range), or large (greater than
85th percentile of height, for their respective age range). Patients with small stature were matched (1:2) to patients with
normal stature by age (within + 1 year) and indication for surgery. A cohort analysis was conducted evaluating:
demographics, patient reported outcome measures (PROMs), satisfaction, range of motion (ROM), strength, and
complications. Additionally, differences in implants such as humeral component shell diameter were investigated between
cohorts.

RESULTS:

A total of 61 small-stature female patients were included, matched 1:2 to average-stature female patients. At most recent
follow-up, patients of small stature demonstrated a lower SANE (P = 0.011), SST (P = 0.041), and VAS Function (P =
0.015), but no difference in ASES and VAS Pain scores. Small-stature patients also demonstrated lower forward elevation
at the most recent follow-up (128 vs. 140; P = 0.29), but no other differences in shoulder ROM or strength were found.
The small stature cohort sustained a higher complication rate (11.5% versus 9.0%; P=0.585), all being acromion-scapular
spine fractures. Within the small stature cohort, those who received small-sized rather standard-sized humeral shell rTSA
implants reported a higher SANE score (92 vs. 79, P = 0.051) but also a higher acromion fracture rate (20% vs. 7.3%; P =
0.203), and were otherwise unremarkably different in outcomes. All acromion fractures in both cohorts occurred in
patients 5’4”or shorter.

DISCUSSION AND CONCLUSION:

Female patients of small stature experience inferior outcomes in several PROMs, despite similar shoulder ROM/strength
as average-stature females following rTSA. Notably, small-stature patients experienced a higher rate of acromion-
scapular spine fracture when compared to those of average stature. Further innovation and line expansion of rTSA design
may be needed to match smaller patient size, maximize outcomes, and avoid complications.
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