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Introduction

We investigated whether patients who received an arthroscopic rotator cuff repair (RCR)
in January-March 2020 had a difference in outcomes compared to patients who received
it the previous year.

Materials and Methods

Institutional records were queried to identify patients who underwent an arthroscopic
RCR between 1/1/19 to 3/17/19 and 1/1/20 to 3/17/20. The 2020 patients were contacted
by phone in October 2022 for follow-up. Patients were divided into cohorts based on year
of surgery. Demographic information, range of motion (ROM), and physical therapy were
analyzed using inferential statistics.

Results

This study identified 50 and 51 patients in 2020 and 2019, who had a minimum of 1 year
follow-up. Rotator cuff repairs done in 2019 had improvements in forward elevation (FE)
(135° to 161°; p<0.01) and internal rotation (IR) (L4 to L1; p-value<0.01) whereas those
done in 2020 did not improve their forward elevation (146° to 151°; p=0.42) or internal
rotation (L3 to L2; p=0.29). Patients in 2019 completed more physical therapy sessions
(2019: 25.0; 2020: 16.7; p<0.01). Patients in 2020 also experienced a significant delay
from date of surgery to date of first physical therapy session (2019: 28.5 # 11.9 days;
2020: 35.0 + 16.5 days; p-value=0.03). Of the 2020 patients, 8% (4/50) patients did not
initiate physical therapy after RCR, 16% (8/50) reported a delay in physical therapy while
44% (22/50) reported that the COVID-19 pandemic affected their recovery following RCR.
At final follow up, patients reported a SANE score of 78.2 + 12.1 on the affected shoulder,

91.3 # 10.4 on the unaffected shoulder, a mean VAS pain score of 2.3 # 1.8.

Discussion

Patients who underwent arthroscopic RCR in early 2020 had a longer delay to starting PT,
did less PT overall, but still had comparable range of motion and strength at final

follow-up.
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INTRODUCTION

The incidence of arthroscopic rotator cuff repair has risen
significantly over the last two decades (Colvin et al. 2012).
This is in part due to an aging population in addition to
previous studies demonstrating the benefit of treating
small rotator cuff tears early (Kim et al. 2009; Yamaguchi et
al. 2006; Fu et al. 2020; Yamamoto et al. 2010). The large
rise in the number of RCRs performed annually has led
to significant research on postoperative management fol-
lowing surgery (Thigpen et al. 2016; Gallagher et al. 2015;
Longo et al. 2020). Current rehabilitation protocols recom-
mend early immobilization, followed by the reintroduction

Reflect Now!

of passive ROM, and then the restoration of active ROM and
emphasis on strength (Thigpen et al. 2016). Physical ther-
apy is utilized to help patients attain sufficient rotator cuff
strength and active ROM following RCR.

The COVID-19 pandemic led to unprecedented changes
in postoperative management for patients undergoing
arthroscopic RCR. Due to a shift towards emergent ortho-
pedic care, many patients were unable to be seen for their
routine follow-up visits following surgery. There is a
paucity of literature that evaluates the effect of COVID-19
on postoperative care following arthroscopic RCR. Previous
studies have demonstrated that patients who underwent
shoulder surgery after March 2020 had delays in postoper-
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ative visits compared to historical controls, but there were
no other differences in postoperative range of motion and
complication rates (Wang et al. 2022, 2023). In a prospec-
tive study conducted during the pandemic, Smith et al did
not find a significant difference in patient-reported out-
come scores between patients who experienced a two-
month delay in arthroscopic RCR versus patients who had
no delay (Smith et al. 2022). Thus, the literature to date
suggests that the limited availability of care due to the pan-
demic did not adversely affect outcomes in rotator cuff pa-
tients.

The objective of this study is to investigate whether
arthroscopic RCR outcomes were affected at a tertiary care
medical center during the pandemic. We hypothesize that
patients completed less physical therapy following surgery,
and consequently, had lower range of motion and worse
strength at final follow-up.

METHODS
PATIENT COHORT

The institutional review board approved this study. Current
Procedural Terminology (CPT) code 29827 was queried to
identify patients who had undergone arthroscopic rotator
cuff repair between 1/1/19-3/17/19 and 1/1/20-3/17/20.
These procedures were performed at a single tertiary care
medical center by four fellowship-trained orthopedic sur-
geons. All rotator cuff repairs were performed using a dou-
ble row technique.

DATA COLLECTION

Patients’ medical records were reviewed for demographic,
range of motion, strength testing, and physical therapy
data. Range of motion included preoperative and postoper-
ative forward elevation, external rotation, and internal ro-
tation. Strength testing was investigated for each rotator
cuff muscle. Physical therapy (PT) data was evaluated both
preoperatively and postoperatively. Charts were reviewed
to see if patients had undergone PT before surgery,

Patient operative reports were reviewed to document the
specific rotator cuff muscle affected, type of rotator cuff
repair performed, and to confirm a rotator cuff repair was
performed. Patients who were originally coded for a rotator
cuff repair but were deemed to have an intact rotator cuff
were excluded from the study.

In addition to reviewing medical records, all patients
who received surgery in 2020 were contacted by phone in
October 2022. Patients were surveyed about their VAS pain
score, SANE score, and whether the COVID-19 pandemic
led to unanticipated delays in their postoperative physical
therapy, and whether it adversely affected their recovery.
The decision to use the SANE score was made based on its
previously reported inter-rater reliability with the ASES and
WORC scores (Wickman et al. 2020).

STATISTICAL ANALYSIS

Data were compared between 2019 and 2020 cohorts. De-
scriptive and comparative statistics for patient demograph-
ics as well as preoperative, perioperative, and postoperative
data were analyzed for all patients. Univariate analysis of
categorical data was performed using a Chi-square test or
Fisher’s Exact test when appropriate. Continuous data was
analyzed using a 2-sample t-test or a Mann Whitney U test
dependent on normality of sample. Normality was deter-
mined using a Kolmogorov-Smirnov test. To compare vari-
ance between the two groups, an F-test for equality of vari-
ance was used.

RESULTS
PATIENT DEMOGRAPHIC DATA

There were 101 patients included in the study who had a
minimum of 1 year follow-up. All patients had received a
double row arthroscopic RCR. There was no significance
difference in follow-up between the groups: (2020: 1.0
0.59 years; 2019: 1.10 £ 0.73 years; p-value = 0.38). 51 pa-
tients in 2020 and 50 patients in 2019 underwent arthro-
scopic rotator cuff repair between 1/1-3/17 of each respec-
tive year. 48.0% of the 2020 cohort was male while 56.8%
of the 2019 cohort was male (p-value=0.54). There was no
significant difference in mean age at surgery (2020: 56.8 +
8.6 years; 2019: 57.7 £ 10.3 years; p-value=0.79), ratio of
traumatic to nontraumatic tears (2020: 43%; 2019: 54%; p-
value=0.27). However, there was a significant decrease of
time from onset of pain to surgery in the 2020 cohort (2020:
236 + 225 days; 2019: 475 days * 671 days; p-value=0.05)
(Table 1). There was a similar distribution of surgeries per-
formed by the four surgeons in 2019 and 2020. In 2019, sur-
geon one performed 15 surgeries, surgeon two performed
14 surgeries, surgeon three performed 11 surgeries, and
surgeon four performed 10 surgeries. In 2020, surgeon one
performed 16 surgeries, surgeon two performed 14 surg-
eries, surgeon three performed 11 surgeries, and surgeon
four performed 10 surgeries.

68.0% of patients in 2020 received surgery on their right
shoulder while 69.7% did so in 2019 (p-value=0.97). 9 pa-
tients (18.0%) in 2020 had a history of prior shoulder
surgery on the affected shoulder while only 3 (5.9%) pa-
tients in 2019 had prior shoulder surgery (p-value=0.08).
82.0% of patients had a full thickness supraspinatus tendon
tear in 2020 while 82.3% reported the same finding in 2019
(p-value=0.98).

CLINICAL CHARACTERISTICS

Patients in 2019 had significant changes in range of motion
following arthroscopic RCR. Forward elevation improved
from 135° £ 43° to 161° + 16° (p-value<0.01), while external
rotation increased from 54° + 17 to 56° + 12° (p-value=0.40)
and internal rotation improved significantly from L4 to L1
(p-value<0.01). Patients experienced significant improve-
ments in strength for forward elevation (4+/5 to 5/5; p-
value<0.01), external rotation (5-/5 to 5/5; p-value<0.01)
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Table 1. Comparison of Patient Demographic Information

Cohort 2019 (n=51) 2020 (n=50) p-value
Age (years) 56.8+8.6 57.7+10.3 0.79
Follow-Up (years) 1.10+0.73 1.0+0.59 0.38
% Male 56.8% 48.0% 0.54
% Traumatic RC tears 54% 43% 0.27
Time from Onset of Pain to RCR (days) 475+ 671 236+ 225 0.05

All significant p-values (p<0.05) are bolded.

Table 2. Comparison of Postoperative Clinical Outcomes
Cohort 2019 (n=51) 2020 (n=50) p-value
Forward Elevation (°) 161°+ 16° 151°+29° 0.05
External Rotation (°) 56°+12° 48° + 18° 0.01
Internal Rotation L1 L2 0.38
Strength - Forward Elevation 5/5 5/5 0.21
Strength - External Rotation 5/5 5/5 0.20
Strength - Internal Rotation 5/5 5/5 0.09

All significant p-values (p<0.05) are bolded.

and internal rotation (5-/5 to 5/5; p-value<0.01). The inter-
val from date of MRI to date of surgery was 116.0 * 181.7
days. The mean time from date of surgery to date of first
postoperative visit was 15.4 * 8.3 days.

Patients in 2020 did not have significant improvements
in range of motion. Forward elevation improved 146° *
37° to 151° # 29° (p-value=0.42), while external rotation
decreased (51° * 16° to 48° + 18°; p-value=0.44) and in-
ternal rotation (L3 to L2; p-value=0.29) did not improve
significantly following surgery. Patients experience signifi-
cant improvements in strength for forward elevation (4+/5
to 5/5; p-value<0.01), external rotation (5-/5 to 5/5; p-
value<0.01) and internal rotation (5-/5 to 5/5; p-
value<0.01). The interval from date of MRI to date of
surgery was 57.7 £ 72.1 days. The mean time from date of
surgery to date of first postoperative visit was 13.7 = 9.8
days.

There were significant differences in postoperative for-
ward elevation and external rotation between the two co-
horts, while there was no significant difference in internal
rotation and strength (Table 2).

Patients in 2020 experienced a significant delay in start-
ing physical therapy after RCR (2019: 28.5 = 11.9 days;
2020: 35.0 £ 16.5 days; p-value=0.03). Patients in 2019
completed more physical therapy sessions (2019: 25.0;
2020: 16.7; p<0.01). Patients in 2020 also terminated phys-
ical therapy more quickly (2019: 139.2 days; 2020: 128.7
days; p-value=0.62).

PATIENT REPORTED OUTCOMES AND COVID-RELATED
DELAYS

8% (4/50) patients did not initiate physical therapy after
RCR. 16% (8/50) of patients reported a delay in physical
therapy while 44% (22/50) reported that the COVID-19 pan-

demic affected their recovery following RCR. By phone in
October 2022, patients reported a SANE score of 78.2 *
12.1 on the affected shoulder, 91.3 + 10.4 on the unaffected
shoulder, a mean VAS pain score of 2.3 # 1.8.

COMPLICATIONS AND REVISIONS

There were zero complications in the 2019 cohort, and two
surgically revised complications in the 2020 cohort (p-
value=0.11). One patient had a broken anchor and under-
went revision RCR 6.5 months after the index procedure.
One patient re-tore his rotator cuff 1.7 years after the initial
surgery, and underwent a revision rotator cuff repair.

DISCUSSION

Postoperative management and expected outcomes follow-
ing rotator cuff repair have been well-documented previ-
ously (Thigpen et al. 2016; Keener et al. 2014; Sheps et
al. 2019). Patients who follow the standard of care proto-
col for their respective cuff tear size can have predictable
outcomes after RCR. This often involves a combination of
immobilization followed by physical therapy. In 2020, the
standard of care protocol following RCR was interrupted for
many patients due to the COVID-19 pandemic. Due to a
shift in focus on emergent care, physical therapy became
much less accessible for many patients. Previous studies re-
porting on this have suggested that the delays in care did
not lead to significant differences in range of motion or
patient-reported outcomes (Wang et al. 2022; Smith et al.
2022). We sought to investigate delays or interruptions in
physical therapy that led to adverse outcomes at our ter-
tiary care medical center.

Many patients were unable to complete physical therapy
due to suspension of elective care on March 17th, 2020
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(Commins 2020). Wang et al. reported that 90.4% of pa-
tients in 2020 and 98.5% of 2019 patients underwent phys-
ical therapy after an arthroscopic RCR (Wang et al. 2022).
While the trend did not approach significance, it is still
noteworthy that approximately 10% of patients did not pur-
sue the standard of care protocol following an arthroscopic
RCR. Despite this difference, Wang et al. did not report a
significant difference in the incidence of complications, un-
planned readmissions, or revisions between their 2020 and
2019 cohorts (Wang et al. 2022). Similarly to Wang et. al, 8%
of our patients did not initiate physical therapy after rota-
tor cuff repair. In our study, patients in 2020 had significant
delays in initiating physical therapy after surgery (2019:
28.5 = 11.9 days; 2020: 35.0 = 16.5 days; p-value=0.03). Ad-
ditionally, patients in 2020 completed less physical therapy
sessions overall (2019: 25.0; 2020: 16.7; p<0.01). Despite
the delay and decreased physical therapy, our patients in
2020 had comparable range of motion and strength to his-
torical controls.

Previous studies have documented the importance of
physical therapy in restoration of strength and range of
motion following rotator cuff repair (Colvin et al. 2012;
Thigpen et al. 2016; Vo et al. 2013; Stillson et al. 2022). De-
spite significant differences in usage of physical therapy be-
tween the 2019 and 2020 cohorts, both groups had mean
postoperative strength of 5/5 for forward elevation, exter-
nal rotation, and internal rotation. However, the 2020 pa-
tients also did not report a significant improvement in
range of motion; 5° improvement in forward elevation, 3°
decrease in external rotation, and one vertebral level im-
provement in internal rotation. However, we suspect this
may be due to a high ceiling effect in our 2020 cohort. The
2020 patients reported a mean preoperative forward eleva-
tion of 146° while it was 135° in the 2019 group. Thus, there
was limited opportunity for significant improvement be-
cause of the higher baseline forward elevation in our 2020
cohort. Additionally, the average patient had full strength
in forward elevation, external rotation, and internal rota-
tion at final follow-up. Despite the challenges associated
with COVID-19, our patients still had excellent postopera-
tive range of motion and strength.

In this study, we also investigated patient perceptions of
COVID-19 related delays in postoperative care. We found
that 8% of patients did not do any physical therapy, 16%
were delayed in starting PT, and 44% of patients felt the
pandemic affected their recovery after RCR. Quantitatively,
this corresponded with a 78.2 + 12.1 SANE score on the
affected shoulder. In a previous study, Cvetanovich et al.
reported the patient acceptable symptomatic state SANE
score following rotator cuff repair was 82.5 at 1 year follow-
up (Cvetanovich et al. 2019). This suggests that our patients
were almost at the previously established guideline for an
acceptable symptomatic state SANE score. Despite 44% of
patients reporting a subjective delay in postoperative care,
the cohort still achieved satisfactory outcomes when con-
tacted by phone 2.5 years later. While patients in the 2020
cohort did not have as many in-person physical therapy

sessions as those in the 2019 cohort, these patients were
all given a comprehensive home exercise program to follow
postoperatively which may have resulted in patients
achieving comparable outcomes. A randomized control
study by Okoro et al demonstrated no difference between a
traditional physical therapy regimen compared to a home-
based physical therapy regimen following hip surgery over
a two-year time period (Okoro et al. 2016). A study by
Mannion et al. further reinforces the idea that home based
physical therapy can yield similar results to formalized
physical therapy (Mannion et al. 2007). Their study saw no
differences in post-operative outcomes between random-
ized cohorts undergoing supervised physical therapy and
those who had a home-based program. Overall, while there
may have been a subjective delay and fewer in person phys-
ical therapy sessions for the 2020 cohort, patients undergo-
ing home based physical therapy after RCR.

There are several limitations to consider with this study.
The retrospective nature of the project created a bias in pa-
tient selection. Additionally, the sample sizes were small,
and thus, many of the differences in results did not ap-
proach statistical significance. The main hypothesis of this
study would benefit from being conducted in a multi-center
study. Additionally, a randomized controlled trial evaluat-
ing the effectiveness of home physical therapy compared
to traditional physical therapy should be performed before
any definitive conclusions regarding postoperative rehabil-
itation protocols are made. Future studies could evaluate
the impact of physical therapy in patients who had a trau-
matic tear compared to non-traumatic tears.

CONCLUSION

The COVID-19 pandemic led to unanticipated changes in
patients’ postoperative management of rotator cuff repair.
44% of patients reported the pandemic affected their re-
covery, but patients still had satisfactory outcomes. Our
patients performed less physical therapy sessions over a
longer period of time, but still had comparable postopera-
tive strength, range of motion, and SANE scores when com-
pared to historical controls. This suggests that patients who
have decreased physical therapy usage rates may still go on
to do well after arthroscopic rotator cuff repair.
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