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INTRODUCTION: The classic deltopectoral approach to the shoulder for arthroplasty consists of a subscapularis
takedown to access the joint. For the purpose of anatomic total shoulder arthroplasty, the subscapularis is often repaired
following implantation of the prosthesis. Following surgery, patients undergo a period of immobilization followed by
passive range of motion and eventually progressing to a traditional rehabilitation protocol at our institution. Given the
attention paid to the subscapularis tendon during surgey, the purpose of this study was to assess whether the addition of
a subscapularis specific exercises added to the traditional physical therapy rehabilitation protocol would result in improved
subscapularis strength, range of motion and function following anatomic total shoulder arthroplasty.

METHODS: Patients aged 18 or older undergoing anatomic total shoulder arthroplasty for the treatment of primary
glenohumeral osteoarthritis were recruited for participation in the study. Patients were excluded if they had an insufficient
subscapularis or rotator cuff tendon, were undergoing a revision surgery or had an ipsilateral shoulder surgery in the past,
or had a contralateral shoulder surgery within a year, or if the etiology of their ipsilateral shoulder osteoarthritis was
secondary to infection, inflammatory arthropathy or rotator cuff deficiency. After patient-informed consent, patients were
randomized into either the traditional rehabilitation (TR) control group or the subscapularis rehabilitation group (SR), which
consisted of the traditional therapy along with additional subscapularis exercises. Randomization and de-identification of
data was performed by an independent member of the research team who did not participate in administering therapy or
collecting data. All other members of the surgical and rehabilitation team were blinded to therapy allocation. Baseline
demographics, patient reported outcome metrics, range of motion (ROM), functional tests, and subscapularis strength
using a handheld dynamometer were measured preoperatively at the initial clinic visit (ICV) as well as 3 months, 6
months, and one year post-operatively. The primary outcome of interest was a comparison of subscapularis strength
between cohorts, while secondary outcomes of interest were functional, ROM and patient reported outcomes (PROs).
RESULTS:

Results: Sixty-six patients were included in final analysis (32 TR vs 34 SR). There was no statistically significant
difference when evaluating demographic characteristics such as, age (p=0.153), body mass index (p=0.183), sex
(p=0.836), laterality of injury (p=0.952), and dominant hand (p=0.444), between cohorts at the ICV (Table 1). There was
also no significant difference in subscapularis strength testing at the ICV, including peak subscapularis strength (74% =+
21% vs 81% = 28%, p=0.275) and average subscapularis strength (45% + 29% vs 81% + 17%, p=0.594). There was
similar ROM, subscapularis provocative testing, and PROs between groups at the ICV (Table 2). Subscapularis strength
testing was similar between TR and SR groups at 3-months, 6-months, and 12-months postoperatively (p>0.05, Table 3).
Additionally, peak and average subscapularis strength testing at 3-months, 6-months, and 12-months postoperatively
were similar to baseline ICV testing in both groups, without any significant changes in strength between groups during
postoperative rehabilitation. Patients in both groups returned to baseline ICV strength in similar fashion (Figure 1). ROM
measurements in both the TR and SR groups improved postoperatively at the 3-month, 6-month, and 12-month
postoperative measurements as compared to baseline ICV testing (Table 4). When comparing ROM of the operative
shoulder as a percentage of the contralateral shoulder at each timepoint, there were no significant differences between
TR and SR groups (Table 5). When evaluating PROs, there were significant improvements in PROMIS upper extremity
function and pain, QUICKDASH disability, and ASES scores at every postoperative timepoint in both the TR and SR
groups, as compared to baseline ICV values (Table 6).

DISCUSSION AND CONCLUSION:

Patients undergoing anatomic total shoulder arthroplasty return to baseline internal rotation strength by 3-months
postoperatively and demonstrate significant improvements in function, range of motion, and several patient reported
outcome measures. The addition of subscapularis strengthening exercises to traditional rehabilitation programs does not
appear to improve internal rotation strength, shoulder range of motion, or patient reported outcomes.



“Table . Subscapalaris Strength Between Coborts at each tmepoiat
Group. Mean + SD

PNue _beasio
[ o] o an
B o a0 4n
™ ot iaim O s
ol i 0 on
™ot iwaam 0% a
ol eaie oss 019
il e 00 ax
BTl et oo om
P with ignifccs 05 e i by Bl s
Abreviions: 1Y, il il prop, e

Average Subscapularis Srength
guo
ie
s

G om T ro 7 opersine e
o o TimePum KoM Co_pvae
e waams wosna sommeor B o swansear o
oa s wsimo o o i @z am
" wain e oo o wominm wonszen asss
or woamo  w3ema oromres kR ameam omies asn
ey wsime  serima omanos BB mocme enan b
-~ ER B28%2276%  B3O%2567% 0840
o waem wreue osmouen a ity e
e e e arieos e mawizon  Tomt ose
AbIR 2842210 4502238 0000498101 R 20%2365 66% 2 58.0% osez
AbER. 4392284 7998117 199211 AER S0 £220%. 22064 o528
o ) mosanen e o o
e B3se 0000293508 o [opirporpin £aa, et
- waem oumson o st mousaien ast
= pevireed — MR s comesan o
on ey prsieiont MER i wenseen am
dam aama pyet 5 soonrnam  fesnsma o
v ™ stz mansme os
e s e - e 0wz ass
™ ey ooz MR seam e oz
" sy oarsrsis e sasm  remasn oss
on 202207 oomrsrn
ey i i
o
e s sameos
" ey cor
" ey serseos
on 20107 prisveses
o wrima  marus s
o e
e wresr  srass rasaseor
oo wein s srmieos
" wains e omorsoe
ow moior  sovina oaouss
e anm:  mam oot

Vi



