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Retrospective Analysis of Patients Undergoing
Arthroscopic Rotator Cuff Repair at a Single
Institution Yields a 0.11% Postoperative

Infection Rate
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Purpose: To establish an infection rate following primary arthroscopic rotator cuff repair (ARCR) from a single institu-
tional database and to ascertain whether there is a relationship between the use of preoperative corticosteroid injection
(CSI) and the risk of postoperative infection. Methods: All medical records at a single institution were retrospectively
reviewed to identify patients who had undergone arthroscopic repair from January 2016 to December 2018. Patient charts
were reviewed for CSI treatment within 6 months of surgery, superficial or deep infection within 2 months post-
operatively, and specific treatment of the infection. Patient characteristics were summarized by descriptive statistics using
means with standard deviations for continuous variables and frequencies with percentages for categorical variables. A c2

correlation analysis was performed to determine the association between receiving an injection and having an infection.
Results: A total of 1773 patients were included for analysis with an average age of 59.24 � 9.4 years. The overall
infection rate was 0.11% (2/1773 patients). Both patients were treated with oral antibiotics. Of the included patients, 616
had a preoperative CSI within 6 months of their surgery, and 102 injections were administered within 1 month of surgery.
None of these patients had a postoperative infection. A c2 correlation analysis showed a negligible relationship between
preoperative injections and postoperative infection (4 ¼ 0.02, c2 ¼ 0.84). Conclusions: Through this single-institution,
large cohort retrospective review, we found an overall 0.11% rate of postoperative infection following primary arthro-
scopic RCR. In addition, we found no correlation between the use of preoperative CSI ahead of elective ARCR at any time
point and risk of developing a postoperative infection. Infection is uncommon following ARCR, and preoperative steroid
injection did not increase infection risk in our study population. Level of Evidence: Level IV, therapeutic case series.
otator cuff tears are estimated to affect 20.7% of
Rthe population, with the prevalence increasing
with age.1 Initially, symptomatic tears are managed
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treatment.2 Historically, RCR was performed in an open
fashion; however, with advancement in technology,
arthroscopic repair has become the standard of care.
Over the last 25 years, the frequency of arthroscopic
rotator cuff repair (ARCR) surgery in the United States
has increased by 600%.3

The most common complications following RCR
include arthrofibrosis, rotator cuff retear, and infec-
tion.4 Multiple risk factors have been linked to the
increased risk of infection after RCR, including corti-
costeroid injections (CSIs).5 A systematic review from
2020 looked into the influence of CSIs before primary
RCR on the risk of revision surgery, retears, and in-
fections.6 Despite finding evidence supporting an
increased risk of revision RCR, the authors could not
find conclusive data to suggest an increased risk of
postoperative infections following preoperative CSI
use.6 As such, evidence needed to determine the in-
fluence of CSI on infection rates following ARCR is
lacking. Further, recent studies using larger Medicare or
private payor databases have reported infection rates
between 1% and 2%.7,8 These reported rates were
much greater than our internal experience and may
reflect limitations in large database studies, prompting
us to formally review our experience.
The purposes of our study were to establish an infec-

tion rate following primary ARCR from a single institu-
tional database and to ascertain whether there is a
relationship between preoperative CSI use and the risk
of postoperative infection. We hypothesized that the
overall rate of postoperative infection following primary
ARCR would be low. In addition, we hypothesized that
no significant association would exist between preoper-
ative CSI use and postoperative infection rate.

Methods
After approval from an institutional review board, all

medical records at a single institution were retrospec-
tively reviewed to identify patients who had undergone
arthroscopic repair from January 2016 to December
2018. The patient records were identified by using
Current Procedural Terminology codes, including 29827
(arthroscopic rotator cuff repair). After we obtained a list
of all these patients undergoing ARCR, an in-depth chart
review was performed. The criterion for inclusion in the
analysis was primary ARCR. Exclusion criteria were (1)
revision RCR; (2) previous or current shoulder infection;
(3) inadequate documentation to confirm the initial
surgery or the subsequent follow-up appointments; and
(4) concurrent use of immunosuppressive therapy.
These ARCRs were performed by 1 of 6 board-certified
sports medicine surgeons at our institution.
Patient charts were reviewed for CSI treatment within

6 months of surgery at the current or an outside facility,
superficial or deep infection within 90 days post-
operatively, emergency department or urgent care visits,
and specific treatment of the infection. Superficial in-
fections were defined as infections surrounding portals
that resolved with antibiotics and did not require surgical
intervention.9 Deep or complex infections were those
that involved the deep subacromial space and/or
required surgical debridement. Superficial and deep in-
fections were delineated based on magnetic resonance
imaging reviewed by the treating surgeon. For patients
receiving subacromial injection for attempted nonoper-
ative care of symptomatic rotator cuff tears, 80 mg of
methylprednisolone acetate injections was the standard
of care for CSIs at our institution. Standard of care for
perioperative (within 1 hour of incision) antibiotic
prophylaxis included weight-based cefazolin or clinda-
mycin if the patient was allergic to penicillin.
All patients underwent arthroscopic repair using

suture anchor fixation. Procedures were performed at
an ambulatory surgery center or hospital outpatient
setting. Our standard wound care protocol includes
dressing for 3 days, followed by dressing removal, and
simple bandages over each portal site changed daily
after a shower. Sutures are removed between 7 and 14
days after surgery.

Statistical Analysis
A statistical power analysis was performed to identify

the patient sample size needed to find a 1% infection
rate. Using a previously reported infection rate of
0.44%,8 1453 patients were needed in the analysis to
find a 1% infection rate. All statistical analyses were
performed with Stata, version 16.1 (StataCorp., College
Station, TX). Patient characteristics were summarized
by descriptive statistics using means with standard de-
viations for continuous variables and frequencies with
percentages for categorical variables. A c2 correlation
analysis was performed to determine the association
between receiving an injection and having an infection.
With one degree of freedom, a phi coefficient (4) was
calculated, and statistical significance was defined when
the c2 > 3.841.

Results
A total of 1793 patients had ARCR surgery between

2016 and 2018. In total, 20 patients were excluded from
our analysis for the following reasons: inadequate
documentation to confirm postoperative follow-up (n ¼
11), revision rotator cuff surgery (n¼ 6), and concurrent
use of immunosuppressive therapy (n ¼ 3). In total,
1773 (1134 male, 639 female) patients who underwent
ARCR were included for final statistical evaluation.
Average age of the included patients was 59.24 � 9.4
years. The overall infection rate was 0.11% (2/1773
patients). Both patients were diagnosed with a superfi-
cial infection surrounding the portals that resolved with
a short course of oral Clindamycin. The first patient
presented 1 month after their surgery with delayed
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wound healing, minimal serosanguinous discharge, and
an area of warmth and redness around the incisions. The
second patient presented 14 days after surgery with pain
and minimal serosanguinous drainage from the lateral
aspect of all incisions used. Both patients responded well
with oral antibiotic therapy, with noted complete reso-
lution of their symptoms.
Of the included patients, 616 had a preoperative CSI

within 6 months of their surgery. In total, 378 of these
injections were administered in the subacromial space,
164 in the glenohumeral joint, and 74 in the bicipital
sheath. In total, 102 injections were administered within
1 month preoperatively and 326 between 1 and 3
months preoperatively. None of these patients had a
postoperative infection. A c2 correlation analysis showed
a negligible relationship between preoperative injections
and postoperative infection (4 ¼ 0.02, c2 ¼ 0.84).

Discussion
At our institution, infection after arthroscopic RCR

surgery is rare. Our reported infection rate of 0.11%
following primary ARCR is similar to previous reports
in the literature.4,9,10 Brislin et al.4 retrospectively
reviewed a small single institution cohort following
ARCR over a 6-month period looking at 90-day com-
plications. They included a total of 263 patients and
reported an all-complication rate of 10.6% with 1 deep
postoperative infection reported, lending to a 0.38%
infection rate.4 This required formal operative
debridement and antibiotic therapy.4 Randelli et al.11

completed a large survey-based study involving 59
surgeons and 9385 arthroscopic shoulder surgeries.
They reported an overall infection rate of 0.12%
following ARCR.11 They further analyzed their results
based on the use of antibiotic prophylaxis and reported
a lower infection rate of 0.095% when perioperative
antibiotic prophylaxis was used.11 Herrera et al.12

reported a 1.9% postoperative infection rate following
arthroscopically assisted mini-open RCR over a 9-year
period (7/360) across 2 institutions. They performed a
subacromial decompression arthroscopically followed
by a mini-open RCR.12 When performing a second
surgical scrub and separate draping before the mini-
open procedure, they reported no infections in more
than 200 consecutive cases.12 These previous studies
either involve a small cohort, are multi-institutional, or
encompass open RCR in their analysis.10-12 Through
this study, we establish a postoperative infection risk of
0.11% involving a large cohort of consecutive patients
over a 2-year period at a single institution.
We found no significant correlation between preop-

erative CSI at any time point or any location within the
shoulder and subsequent postoperative infection
following primary ARCR. Both patients who sustained a
superficial infection postoperatively did not undergo a
preoperative injection. Previous literature has evaluated
the effects of preoperative CSI on RCR surgery.5,13

Notably, Forsythe et al.5 performed a large retrospec-
tive study using a private payor database involving more
than 60,000 patients and stratified their analysis based
on timing of preoperative CSI ahead of arthroscopic RCR
surgery.5 They found a significantly greater rate of
postoperative surgical-site infection (SSI) in patients
who received a CSI within 1 month of surgery (1.3%)
versus those that did not (0.8%).5 Further, through
multivariate analysis, they concluded that preoperative
CSI within 1 month of surgery is an independent risk
factor for postoperative SSI.5 Similarly, Werner et al.13

also performed a large-scale retrospective study using
the Medicare database to report an increase in post-
operative SSI when ipsilateral intra-articular CSIs were
administered within 3 months of arthroscopic shoulder
surgery They included patients undergoing all-
arthroscopic shoulder surgery rather than isolating just
arthroscopic RCR.13 There are several important limita-
tions to consider with these large-scale database studies
that could explain differences in findings from our study.
First, results hinge on accuracy of coding across multiple
institutions. Second, specifics of injections including
corticosteroid mixtures, injection location, and tech-
niques can differ drastically across institutions. Lastly,
patient comorbidities, surgical indications, and surgeon
skill levels can vary across institutions. Single-institution
studies, such as our study, have the benefit of mitigating
many of these aforementioned variables that can skew
effects of interventions. In addition, we include a large
cohort of patients in our analysis, which can often be a
limitation of single-institution studies. We are unable to
explain the large disparity in infection rate between the
institutional studies and our current experience. In our
opinion, the differences reflect the difficulty in
abstracting complex data from databases that rely on
accurate physician International Classification of Diseases,
Ninth Revision, or Tenth Revision coding. Improper coding
likely overestimates the incidence of infection. In addi-
tion, these databases are unlikely to capture superficial
infections that are treated without further surgery.
Another reason for the discrepancy may be that a large
portion of these infections are seen in the emergency
department setting or via a phone call, and, therefore,
not by an orthopaedic surgeon. Therefore, to achieve an
accurate representation of clinical experience, using
actual clinical data is best, but of course achieving
adequate sample size is challenging. Because of the na-
ture of our institution, and the numbers of procedures
performed by a large number of sports medicine and
shoulder fellowship-trained surgeons, we are uniquely
able to report these results.

Limitations
There are several limitations to note when interpret-

ing the results of this study. First, this is a retrospective
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chart review study, which could introduce bias. Second,
we did not include patient demographic variables such
as diabetes, obesity, or smoking status or the American
Society of Anesthesiologists’ class and surgical time,
which may be potential confounders and, therefore,
influence infection rate. However, given the small
number of infections identified in this study, it would
have been impossible to draw any meaningful conclu-
sions regarding infection risk and preoperative risk
factors. In addition, it is possible some patients who
received an injection at an outside facility were missed
during chart review. Third, given the rate of infection is
extremely low (0.11%), increasing the cohort size
could help better determine the correlation between
preoperative CSI and development of a postoperative
infection. Lastly, it is possible that some “indolent”
shoulder infections may have been missed by the
treating surgeon or were addressed in the emergency
department or urgent care setting. Low-grade infections
have been suggested as a potential cause of persistent
shoulder pain, stiffness, or failure of healing following
rotator cuff surgery and are controversial and difficult
to diagnose. Therefore, it is possible that these in-
fections existed within our patient population but were
unrecognized.

Conclusions
Through this single-institution, large cohort retro-

spective review, we found an overall 0.11% rate of
postoperative infection following primary arthroscopic
RCR. In addition, we found no correlation between the
use of preoperative CSI ahead of elective ARCR at any
time point and risk of developing a postoperative
infection. Infection is uncommon following ARCR, and
preoperative steroid injection at our institution did not
increase infection risk in our study population.
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