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Background: Comorbidities have been shown to affect rotator cuff healing and postoperative out-
comes. The purpose of this study was to analyze the effect of comorbidities on speed of recovery (SOR)
and overall outcomes after arthroscopic rotator cuff repair (RCR).
Methods: We identified 627 patients who underwent primary arthroscopic RCR from 2006 to 2015. Mea-
sured motion and patient-reported outcome measures for pain and function were analyzed for preoperative,
3-month, 6-month, and 1-year intervals. Subgroup analysis of overall outcome and plateau in maximum
improvement was performed for diabetes, smoking, obesity, hypercholesterolemia, and age.
Results: Diabetic patients had worse pain (visual analog scale for pain) and functional outcome (Amer-
ican Shoulder and Elbow Surgeons function, Simple Shoulder Test, visual analog scale for function, and
elevation) scores at 6 months and 1 year (P < .05), with an earlier plateau in recovery (6 months) for nearly
all variables. Smoking had no impact on postoperative outcome scores; however, plateaus occurred earlier
in smokers (6 months). Obese patients had worse American Shoulder and Elbow Surgeons function score
and external rotation at 1 year (P < .05) with similar plateau points. No significant differences were ob-
served in outcomes for patients with hypercholesterolemia; however, plateaus for Single Assessment
Numeric Evaluation and motion occurred earlier (6 months). Outcome scores for patients older than 65
years were not significantly different from those for younger patients.
Conclusion: After arthroscopic RCR, SOR for pain outpaced that for function and motion. Diabetic pa-
tients had worse outcomes and earlier plateau points. Earlier plateaus were seen for smokers and for
motion in patients with obesity or hypercholesterolemia. Obese patients showed lower functional scores
and external rotation. Age did not significantly influence SOR.

© 2017 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Advancements in arthroscopic surgical techniques for rotator cuff
repair (RCR) have led to decreased complication rates with equiv-
alent functional outcomes compared with mini-open techniques,
and biomechanical performance has been shown to be improved.11

An abundance of evidence exists regarding 2-year outcomes after
RCR, but little is known about what patients can expect during the

recovery process. Our institution recently examined the speed of
recovery (SOR) after arthroscopic RCR, and recovery of pain, func-
tion, and range of motion (ROM) was shown to plateau at 1 year.17

This previous work focused on the overall SOR and examined the
impact of tear size and retraction.

Various comorbidities have been shown to be associated with
rotator cuff tear occurrence1,4,14,24,25 and to affect rotator cuff tear size,
degree of rotator cuff healing, and tear recurrence.2,4-6,12,14,15,27 Rotator
cuff healing has been associated with maximal postoperative res-
toration of motion and function in RCR patients,16 and smaller tear
size has been associated with a faster SOR.17 The effect of
comorbidities and body mass index (BMI) on SOR in RCR patients
is largely unknown. It has previously been suggested that the number
of comorbidities should not preclude a patient from undergoing
RCR.26 However, a better understanding of how comorbidities affect
the SOR would be helpful in counseling patients about postoper-
ative expectations. It may also prove useful in guiding a physician’s
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decision to operate on the basis of a patient’s ability to cope with
prolonged recovery periods that may be associated with certain
comorbidities.

The purpose of this study was to analyze the effect of
comorbidities including diabetes, smoking, obesity, hypercholes-
terolemia, and age on the SOR and overall outcomes after RCR. Given
the volume of data required to analyze numerous comorbidities and
patient-reported outcome measures (PROMs), it was thought nec-
essary to perform a separate study focusing on comorbidities using
the same cohort of patients previously examined.17 This would allow
a more concentrated analysis of the impact of comorbidities on both
the SOR and overall outcomes. We hypothesized that the pres-
ence of any of the studied comorbidities will result in a slower SOR
and worse overall outcomes.

Materials and methods

A retrospective analysis of data collected for patients undergo-
ing primary arthroscopic RCR included in our institution’s shoulder
and elbow surgery registry between November 2006 and Decem-
ber 2015 was performed using the same cohort of patients previously
described.17 As part of the standard registry protocol, BMI and the
presence of comorbidities are noted preoperatively, which was the
focus of this study. PROMs and shoulder motion (forward eleva-
tion [FE] and external rotation [ER]) assessments by best-effort
goniometer measurements are collected preoperatively and at 3
months, 6 months, and 1 year and subsequent annual intervals post-
operatively. PROMs included in this study were visual analog scale
(VAS) scores for pain and function, American Shoulder and Elbow
Surgeons (ASES) function score, Simple Shoulder Test (SST) score,
and Single Assessment Numeric Evaluation (SANE) score. Sub-
group analysis was performed on the basis of the presence or absence
of the following preoperative comorbidities: diabetes mellitus,
smoking, obesity, hypercholesterolemia, and older age. Obesity was
defined as having a BMI ≥30 kg/m2. Patients were stratified into 2
age groups—older than 65 years and younger than 65 years.

All patients undergoing an arthroscopic primary repair of a full-
thickness rotator cuff tear were included. Patients undergoing a
partial or revision RCR were excluded. For each outcome variable,
only those patients with minimum 6-month follow-up data were
included in the analysis. Missing data were replaced using specif-
ic time point group means.

The senior author (J.C.L.) performed all operations arthroscopically
in a beach chair position using the surgical technique previously
described.17 Postoperatively, all patients were maintained in a shoul-
der immobilizer for 6 weeks, with rehabilitation protocols
determined on the basis of the tear size and not the presence of
comorbidities. Patients with small tears were started in a physical
therapist–directed protocol that allowed early active assisted and
passive motion. Patients with larger tears were placed in a self-
directed home program for the first 3 months that called for
pendulum exercises only for the first 6 weeks followed by active
assisted stretching exercises for the subsequent 6 weeks. No strength-
ening exercises were prescribed for the first 3 months for all patients.

Plateau in maximal improvement

Using methodology previously described,19 the plateau in
maximal improvement was defined as the follow-up point at which
no subsequent statistically significant improvement was observed
compared with the immediately preceding follow-up interval. Using
the VAS function column in Table I as an example, diabetic pa-
tients improved their mean scores from 4.2 preoperatively to 6.4
at 3 months, 7.1 at 6 months, and 7.3 at 1 year postoperatively.
However, the improvement from 6 months to 1 year was not Ta
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