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Background: Angiotensin-converting enzyme inhibitors (ACEi), angiotensin receptor blockers (ARB), and statins may be able to
modulate postoperative stiffness, a major cause of morbidity after arthroscopic rotator cuff repair (aRCR).

Purpose: To determine whether there is an association between ACEi, ARB, or statin usage and stiffness after aRCR.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients who underwent primary aRCR between January 2016 and December 2019 were categorized into 4 groups
depending on the usage of ACEi (n = 45), ARB (n = 27), statins (n = 53), or none of these medications (controls; n = 113). Range
of motion in flexion, abduction, internal rotation (IR), and external rotation (ER) was recorded preoperatively and at 6 weeks and 3,
6, and 12 months postoperatively. Functional outcomes were assessed with the American Shoulder and Elbow Surgeons (ASES)
score, the Single Assessment Numeric Evaluation (SANE), and the Simple Shoulder Test (SST) preoperatively and at 1 and 2 years
postoperatively. The groups were compared using t test or Mann-Whitney U test for continuous data and chi-square or Fisher
exact test for categorical data.

Results: Preoperatively, compared with controls, the ACEi group had decreased flexion (P = .038), abduction (P = .001), ER (P =
.009), and IR (P = .015); the ARB group had decreased abduction (P = .012) and IR (P = .019); and the statins group had
decreased abduction (P = .015), ER (P = .008), and IR (P = .011). Postoperatively, compared with controls, the ACEi group
had decreased 6-month abduction (P = .034) that resolved by 12 months and 3-month ER (P = .004) that persisted into 6 months,
the ARB group had greater ER at 12 months (P = .006), and the statins group had increased 6-week abduction (P = .017) that
normalized by 3 months. Patients taking ACEi had lower postoperative ASES (30 vs 58.6; P = .001) and SANE scores (28.4 vs
52.3; P = .002) at 1 year and lower SST scores at 2 years (74.7 vs 85.5; P = .002) versus controls.

Conclusion: Patients who used ACEi showed an increased risk of stiffness 6 months postoperatively and had worse SST scores
at 2 years after aRCR, while those who used ARB demonstrated improved postoperative ER and IR, with no changes in functional
outcomes at longer-term follow-ups.

Keywords: angiotensin-converting enzyme inhibitor; angiotensin receptor blocker; range of motion; rotator cuff repair; statin;
stiffness

Postoperative stiffness is a major cause of morbidity after
arthroscopic rotator cuff repair (aRCR), with rates in the
literature reported to be as high as 23%.5,31 Stiffness can
be a source of dissatisfaction after surgery and may require
secondary procedures to alleviate motion loss.20 There is
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a wide variety of studies in the literature attempting to
determine risk factors that contribute to postoperative
stiffness and identify measures that can be used to prevent
postoperative stiffness.12 Some of these risk factors include
preoperative shoulder stiffness, early postoperative pain,
concomitant biceps procedures, diabetes mellitus, female
sex, hypothyroidism, prolonged immobilization, timing of
rehabilitation, and glenohumeral synovitis.7,9,17,35,36 Medi-
cations that have yet to be investigated in the rotator cuff
literature are angiotensin-converting enzyme inhibitors
(ACEi), angiotensin receptor blockers (ARB), and statins.

ACEi and ARB are known to reduce the expression of
transforming growth factor-b (TGF-b).10 TGF-b is theo-
rized to be an important regulator of the inflammatory pro-
cess and tissue healing and has been the subject of
significant research in the nonorthopaedic literature.22,27

In murine models, high levels of TGF-b can lead to failures
in skeletal muscle tissue regeneration.10 In other medical
specialties, such as nephrology and cardiology, investiga-
tions have revealed a connection between TGF-b and tis-
sue fibrosis.14,39 One mechanism of TGF-b expression in
the body is via the renin-angiotensin system.30 Blockade
of this system can be achieved through ACEi and ARB.
The prevalence of using these medications is high and
increasing in the United States population.21 Investiga-
tions in the orthopaedic literature thus far are limited to
knee arthroplasty and have yet to reveal any association
between ACEi/ARB usage and postoperative stiffness.18,23

We are unaware of any published literature pertaining to
any relationship between ACEi/ARB usage and outcomes
after aRCR.

Similarly, statin medications are a class of 3-hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors with
widespread use in the United States.28 Statin use has
thus far been investigated in the orthopaedic literature
for associations with tendinopathy and surgical revision
rates. Statin therapy, through downstream cytokine
actions, is thought to impact bone formation and resorp-
tion. It is associated with decreased revision rates after
total knee arthroplasty (TKA).11 In rotator cuff disease,
via its effect on reduction of hyperlipidemia,6 statin use
has shown to be associated with a decreased rate of revi-
sion after RCR and may decrease the development of rota-
tor cuff disease altogether.40 Conversely, statin therapy
may also cause tendinopathy via downstream actions on
matrix metalloproteinases.15 While there have been some
publications in the orthopaedic literature on statin usage
and patient outcomes,25,26,41 there are no studies on their

association with range of motion (ROM) outcomes. In ani-
mal models, statins have been shown to be effective in pre-
venting postoperative adhesions.8 Thus, an investigation
into their impact on postoperative ROM outcomes in
patients after aRCR is also merited.

This study aimed to determine whether there is an asso-
ciation between ACEi, ARB, or statin usage and postoper-
ative ROM, postoperative patient-reported outcome
measures (PROMs), and the need for additional procedures
after primary aRCR. We hypothesized that there would be
no association between the use of these medications and
postoperative outcomes.

METHODS

Inclusion/Exclusion Criteria

A retrospective review was conducted examining all
patients at a single institution who underwent primary
arthroscopic RCR between January 1, 2016, and December
31, 2019. Patients were identified using Current Proce-
dural Terminology code 29827 and were included in the
study if they had a minimum of 2-year postoperative
follow-up data and documented ROM data. The exclusion
criteria were as follows: concomitant adhesive capsulitis,
calcific tendinosis, glenohumeral arthritis, and concomi-
tant labrum repair; a history of previous shoulder surgery;
a history of humeral fractures; workers’ compensation
claims; age \18 years; an irreparable rotator cuff tear;
a history of substance abuse; or dialysis. Patients were
then categorized into 4 groups based on taking ACEi,
ARB, statins, or none of these medications (controls).
This study was considered exempt from approval by an
institutional review board.

Data Collection

A chart review was performed on all eligible patients.
Demographic information—such as age, sex, race, ethnic-
ity, body mass index (BMI), surgical history, concomitant
procedures, rotator cuff tear size, physical therapy proto-
col, preoperative ROM, medication usage as well as dosage,
concurrent medical diagnoses (eg, diabetes, hypothyroid-
ism, hyperlipidemia, and hypertension)—and follow-up
procedures were collected via chart review. Physician and
physical therapy notes were examined to determine
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ROM—flexion, abduction, internal rotation (IR), and exter-
nal rotation (ER)— preoperatively and at 6 weeks, 3
months, 6 months, and 12 months postoperatively. IR
was initially measured as the nearest vertebral level that
patients could reach using their thumb with the arm
behind their back and was then converted into an ordinal
classification, as has been similarly performed in previous
studies33 (Figure 1). PROMs were assessed using the
American Shoulder and Elbow Surgeons (ASES) score,
the Single Assessment Numeric Evaluation (SANE), and

the Simple Shoulder Test (SST) preoperatively and 1 and
2 years postoperatively.

Data Analysis

After data were split into their respective groups based on
their medication, descriptive analyses were performed by
comparing each group to the control group. Continuous
data were reported as means with standard deviations or
medians with interquartile ranges, and categorical data
were reported as counts with percentages. After assessing
normality, continuous data were compared using either
the t test or the Mann-Whitney U test. Categorical data
were assessed by either running a chi-square test or
a Fisher exact test. Then, a set of regressions were per-
formed looking at how ROM was affected at various time
points looking at the primary variable of the control group
to the various medications while controlling for diabetes.
All regression models underwent thorough assumption
checks to ensure the validity of their results for reporting
and interpretation. Significance was determined at P \
.05. All statistical analyses were done using R Version
4.1.2 (RStudio).

RESULTS

A total of 304 patients who underwent aRCR met the inclu-
sion criteria for this study. After applying the exclusion cri-
teria and removing 37 patients for not having a 2-year
postoperative follow-up, 125 patients were included in
the case group (ACEi group: n = 45 patients; ARB group:
n = 27 patients; statins group: n = 53 patients) and 113
in the control group. The breakdown of the number of
patients in each group and the number of patients lost to
follow-up in each group is presented in Figure 2. Patients
in the ACEi and statin groups had more diagnoses of dia-
betes when compared with controls (P = .017 and

Figure 1. Ordinal classification for internal rotation.
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Figure 2. CONSORT diagram of patient inclusion in the study. ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin
receptor blockers; CONSORT, Consolidated Standards of Reporting Trials.

The Orthopaedic Journal of Sports Medicine Postoperative Stiffness After Antihypertensives and Statins 3



P = .001, respectively). No significant differences were
found between groups with regard to demographic

characteristics (age, sex, BMI), hypothyroidism, and cuff
tear size (full/partial thickness) (Table 1).

TABLE 1
Patient Characteristicsa

Study Group P

Control ACEi ARB Statin
Control vs ACEi Control vs ARB Control vs Statin(n = 113) (n = 45) (n = 27) (n = 53)

Sex .224 .913 .981
Male 75 (66.4) 35 (77.8) 17 (63) 35 (66)
Female 38 (33.6) 10 (22.2) 10 (37) 18 (34)

Age, y 63.8 6 8.79 62.6 6 7.91 64.6 6 6.40 65 [59-69.2] .286 .751 .403
BMI, kg/m2 31 6 6.97 31.4 6 6.49 29.3 6 4.85 30.9 (5.57) .458 .597 .946
Hypothyroid 7 (6.19) 2 (4.44) 3 (11.1) 2 (3.77) �.999 .406 �.999
Diabetes 15 (13.3) 14 (31.1)b 0 (0) 16 (30.2)b .017 .076 .001
RC tear �.999 .569 .878

Partial 10 (14.3) 7 (16.3) 3 (11.1) 6 (13)
Full 60 (85.7) 36 (83.7) 24 (88.9) 40 (87)

aData are presented as mean 6 SD, median [IQR], or n (%). Bold P values indicate a statistically significant difference between groups (P
� .05). ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; IQR, interquartile range;
RC, rotator cuff.

bStatistically significant difference compared with the control group.

TABLE 2
Preoperative and Postoperative ROM in the ACEi and ARB Groupsa

ROM

Study Group P

Control ACEi ARB
Control vs ACEi Control vs ARB ACEi vs ARB(n = 113) (n = 45) (n = 27)

Flexion, deg
Preop 139 119b 133 .038 .143 .369
6 weeks postop 103 89 104 .262 .838 .377
3 months postop 138 128 133 .156 .480 .732
6 months postop 154 151 150 .108 .430 .781
12 months postop 144 155 158 .736 .323 .462

Abduction, deg
Preop 139 92b 110b .001 .012 .296
6 weeks postop 69.7 60 97 .956 .414 .251
3 months postop 117 102 122 .153 .632 .270
6 months postop 146 127b 141 .034 .426 .199
12 months postop 135 154 162 .330 .268 .853

External rotation, deg
Preop 50 43b 55 .009 .836 .075
6 weeks postop 41 37 28 .530 .146 .260
3 months postop 53 39b,d 53d .004 .959 .038
6 months postop 56 43b,d 56d \.001 .978 .003
12 months postop 42 52 68b .178 .006 .076

Internal rotationc

Preop 5.9 4.5b 4.5b .015 .019 .921
6 weeks postop 4 5.8 3 .192 .419 .102
3 months postop 5.1 4.5 4.3 .446 .234 .807
6 months postop 6 5 5.5 .061 .272 .490
12 months postop 4.7 4d 6.6d .370 .052 .023

aBold P values indicate statistically significant differences between groups (P � .05). ACEi, angiotensin-converting enzyme inhibitor;
ARB, angiotensin receptor blocker; postop, postoperative; Preop, preoperative; ROM, range of motion.

bSignificant difference compared with the control group.
cSee Figure 1 for the key to ordinal classifications.
dSignificant differences between ACEi and ARB.
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Patients taking ACEi had significantly decreased preop-
erative flexion (P = .038), abduction (P = .001), ER (P =
.009), and IR (P = .015) compared with the control
group. Those on ARB showed significantly decreased pre-
operative abduction (P = .012) and IR (P = .019) when com-
pared with controls (Table 2). Patients on statins had
significantly decreased preoperative active abduction (P =
.015), ER (P = .008), and IR (P = .011) compared with the
control group (Table 3).

Postoperatively, patients on ACEi had significantly
decreased 6-month active abduction (P = .034) that
resolved by 12 months and 3-month active ER (P = .004)
that persisted into the 6 months when compared with the
control group. Patients taking ARB had significantly
greater ER at 12 months (P = .006) when compared with
the control group (Table 2). Patients taking statin had sig-
nificantly increased 6-week active abduction (P = .017) that
normalized to the control group by 3 months (Table 3). All
other ROM measurements were not significant at different
time points. When comparing ACEi to ARB directly, ER at
3 months postoperatively (P = .038) was significantly lower
in the ACEi group, and this difference persisted at 6
months (P = .003) before resolving at the 12 months. In
addition, IR was significantly lower in the ACEi group
compared with the ARB group at 12 months (P = .023)
postoperatively (Table 2).

Multivariate Regression Analysis

When adjusting for diabetes between both cohorts and
comparing them to controls (Table 4), patients on ACEi
had significantly decreased 6-month abduction (P = .017),
3- and 6-month ER (P = .010 and P \ .001, respectively),
and 6-month IR (P = .039). Patients on ARB had signifi-
cantly increased 12-month ER (P = .006) and 12-month
IR (P = .05). Patients on statin medication had signifi-
cantly decreased 6-month abduction (P = .034).

Patients taking ACEi were found to have significant
decreases in postoperative ASES scores at 1 year (P =
.001), SANE scores at 1 year (P = .002), and SST scores
at 2 years (P = .002) compared with the control
group. When comparing ACEi against ARB, the ACEi
group was found to have significantly lower postoperative
SANE scores at 1 year (P = .015). No significant differences
were found in ARB or statins (Table 5). No significant dif-
ferences were found when looking at postoperative compli-
cations, secondary procedures (ie, capsular release), or
revision surgery between all cohorts (Table 6).

DISCUSSION

We hypothesized that there would be no association
between ACEi, ARB, or statin usage and postoperative
ROM, the need for additional procedures, or PROMs after
aRCR. ER and abduction were found to be affected the
most in the patients taking ACEi, ARB, or statins. ER
was increased in patients taking ARB while decreased in
those taking ACEi. Abduction was increased in those tak-
ing statins and decreased in those taking ACEi, while IR

was also increased postoperatively in those taking statins.
When adjusting for diabetes between all groups, ER was
similarly decreased in ACEi and increased in ARB, while
IR was decreased in those taking ACEi and increased in
those taking ARB. Interestingly, while patients on ACEi
had a similar decrease in abduction, patients on statin
medication had decreased abduction. ASES and SANE
scores were decreased in patients taking ACEi at the 1-
year mark, while SST scores at 2 years were decreased in
those taking ACEi compared with controls.

While it is indisputable that ACEi and ARB offer bene-
ficial antihypertensive effects for those who require blood
pressure control, minimal research has been conducted
regarding their effect on postoperative ROM after aRCR.
A recent study conducted by Bi et al3 found that taking
ARB or ACEi did not significantly affect the rate of postop-
erative arthrofibrosis after shoulder arthroscopy. This
study in particular defined postoperative arthrofibrosis
as requiring manipulation under anesthesia or a new diag-
nosis of adhesive capsulitis after shoulder arthroscopy.
While our study drew similar conclusions with regard to
postoperative complications, our study introduced ROM
monitoring at multiple time points throughout the pre-
and postoperative periods that gave a more detailed view
of ROM progression. For example, our results showed
that the ACEi cohort had decreased ER at 3 and 6 months
after surgery before normalizing at 12 months, a result
that end-point variables—such as manipulation under
anesthesia or adhesive capsulitis—would not be able to
bring to light. In our study, we were able to gather ROM

TABLE 3
Preoperative and Postoperative ROM in the Statin Groupa

Control Statin
P(n = 104) (n = 57)

Flexion, deg
Preop 150 145 .109
6 weeks postop 86 89 .783
3 months postop 145 140 .822
6 months postop 160 152 .891

Abduction, deg
Preop 130 85 .015
6 weeks postop 58 95 .017
3 months postop 119 120 .414
6 months postop 150 120 .066

External rotation, deg
Preop 50 40 .008
6 weeks postop 34 34 .966
3 months postop 50 50 .189
6 months postop 54 63 .174

Internal rotationb

Preop 5 4 .011
6 weeks postop 3.2 4 .546
3 months postop 5 5.5 .350
6 months postop 6 7 .056

aBold P values indicate a statistically significant difference
between groups (P � .05). postop, postoperative; Preop, preopera-
tive; ROM, range of motion.

bSee Figure 1 for the key to ordinal classifications.
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data at different postoperative intervals to determine dif-
ferences between cohorts in the immediate and midterm
postoperative period.

While it was evident that these patients had decreased
ROM preoperatively, the incidence of continued decreased
ROM at certain time points is interesting, as ACEi is
widely known to have antifibrotic properties through its
anti-TGF-b1 effects, which decrease fibrosis and promote
the healing of articular cartilage19,24,38 Despite these char-
acteristics of ACEi, patients taking ACEi had decreased
ROM postoperatively compared with the control
group. On the other hand, patients taking ARB had
increased postoperative ROM. Similarly, a recent study
by Arraut et al2 found increased ROM in patients undergo-
ing TKA that were prescribed losartan, although this find-
ing was not statistically significant, as it is in our study.
While ACEi and ARB both operate through the renin-

angiotensin-aldosterone system, the point at which each
medication acts in the pathway differs. This perhaps
affects the antifibrotic potential of each medication.16,42

The effect of statins on decreasing the rate of RCR revi-
sion has been studied by Cancienne et al.6 More recently,
Amit et al1 reported no differences in PROMs, retear rate,
and fatty infiltration on magnetic resonance imaging at 12
months after RCR in patients with hyperlipidemia treated
with statins compared with controls. While our study found
similar results in PROMs and complication rates, there was
an increase in active abduction at the 6-week postoperative
period followed by a decrease in abduction when adjusting
for diabetes. This increase in ROM may be due to the per-
ceived reduction in proinflammatory compounds such as iso-
prenoids and matrix metalloproteinase 3 and 9.4 It is
possible that when adjusting for diabetes and effectively
removing a set of patients who have a condition known to

TABLE 4
Multivariate Regression Adjusting for Diabetes Within Cohortsa

Control vs ACEi Control vs ARB Control vs Statin

Flexion
6 weeks postop 219.63 (245.68 to 6.42);

P = .146
4.64 (220.73 to 30.01);

P = .722
215.93 (238.31 to 6.46);

P = .168
3 months postop 28.86 (221.62 to 3.91);

P = .177
27.184 (222.07 to 7.70);

P = .346
2.53 (27.83 to 12.88);

P = .634
6 months postop 21.55 (210.89 to 27.79);

P = .746
26.14 (218.00 to 5.72);

P = .313
0.64 (210.67 to 11.95);

P = .912
12 months postop 10.93 (210.92 to 32.78);

P = .335
13.79 (212.95 to 40.53);

P = .321
28.09 (227.05 to 83.23);

P = .331
Abduction

6 weeks postop 216.21 (–76.44 to 44.02);
P = .604

29.39 (212.78 to 71.56);
P = .185

35.21 (22.44 to 72.86);
P = .079

3 months postop 214.87 (238.59 to 8.86);
P = .226

4.727 (222.52 to 31.98);
P = .735

21.77 (221.95 to 18.41);
P = .864

6 months postop 223.92 (242.82 to 25.02);
P = .017

–5.07 (229.21 to 19.07);
P = .683

229.31 (255.27 to 23.34);
P = .034

12 months postop 16.61 (222.61 to 55.84);
P = .424

23.57 (210.21 to 57.35);
P = .201

—b

External rotation
6 weeks postop 24.96 (226.27 to 16.35);

P = .651
212.78 (231.22 to 5.66);

P = .183
27.29 (223.79 to 9.22);

P = .392
3 months postop 213.37 (223.31 to 3.44);

P = .010
20.88 (213.10 to 11.34);

P = .888
3.90 (25.26 to 13.07);

P = .407
6 months postop 213.36 (220.13 to 26.58);

P \ .001
20.36 (28.37 to 7.65);

P = .930
6.43 (23.78 to 16.64);

P = .222
12 months postop 12.05 (23.33 to 27.43);

P = .141
27.25 (10.68 to 44.02);

P = .006
4.78 (231.36 to 40.91);

P = .801
Internal rotation

6 weeks postop 1.73 (20.41 to 3.87);
P = .133

20.67 (22.67 to 1.34);
P = .523

0.33 (21.75 to 2.42);
P = .758

3 months postop 20.59 (21.89 to 0.71);
P = .380

20.67 (22.09 to 0.76);
P = .363

0.65 (20.61 to 1.90);
P = .317

6 months postop 21.34 (22.57 to 21.00);
P = .039

20.50 (21.77 to 0.77);
P = .442

0.92 (20.65 to 2.49);
P = .255

12 months postop 20.64 (22.46 to 1.19);
P = .504

1.94 (0.09 to 3.78);
P = .050

20.64 (24.47 to 3.20);
P = .751

aData are reported as SE (95% CI). Bold P values indicate statistical significance (P � .05). ACEi, angiotensin-converting enzyme inhib-
itor; ARB, angiotensin receptor blocker; postop, postoperative; ROM, range of motion.

bNo patients with diabetes reported 12-month ROM data.
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increase proinflammatory markers, the impact potential
that statins may have had in those without diabetes was
not profound enough to reach significance.13,37

While current evidence may recommend discontinuing
ACEi and ARB before surgery because of the risks of hypo-
tensive episodes intraoperatively32,34 and continuing sta-
tins in the perioperative period,29 our results report that
in the postoperative period, patients taking ACEi may be
at a disadvantage when trying to regain active ROM while
ARB and statins may offer an advantage of achieving
greater ROM more quickly. Future studies where these
medications can be safely introduced in the postoperative
population and be further stratified into medication sub-
classes may offer more insight into whether an objective
advantage or disadvantage is noticed when it comes to
redeveloping ROM.

Limitations

Our study is not without limitations. One limitation is the
retrospective nature of this study. Randomization of the
participants is not something that can be achieved with
this type of analysis since the medical history of hyperten-
sion and hyperlipidemia dictates medical therapy for these
conditions. Second, we did not document compliance with
medication usage of either statin therapy or angiotensin
blockers/inhibitors. Simply being on the medication was
a determinant of inclusion, regardless of dosage. Third,
there is inherent variability in the ROM measurements
documented by providers. While all included patients had
ROM documented in their charts from our single institu-
tion, different physicians and physical therapists may con-
duct measurements differently. Our study only gathered

TABLE 5
Preoperative and Postoperative Patient-Reported Outcomesa

Study Group P

Control ACEi ARB Statin
Control vs

ACEi
Control vs

ARB
Control vs

Statin
ACEi vs

ARB

ASES score
Preop 50.1 6 20.8 43.7 6 17.7 49.5 6 14.2 50.7 6 17.8 .099 .871 .612 .183
1-year postop 58.6 6 47.5 30 6 25.1b 52.8 6 37.2 48.2 [47.7-56.1] .001 .711 .147 .055
2-year postop 84.1 6 19.7 82.9 6 18.7 80.8 6 19.4 87.5 [70.5-96.7] .570 .320 .679 .675

SANE
Preop 38.8 6 20.8 35.1 6 23 45.7 6 22.6 40.8 6 20.9 .463 .265 .162 .112
1-year postop 52.3 6 31.6 28.4 6 25.6b,c 58.5 6 37.6c 47.9 [29.8-56.1] .002 .435 .619 .015
2-year postop 80.7 6 24.8 75 6 23.5 85.7 6 15.8 87.7 [74.3-93.2] .157 .811 .952 .135

SST
Preop 41.6 6 25.3 34.9 6 21.7 42.1 6 21.7 41.7 [16.7-58.3] .269 .795 .586 .275
1-year postop 52 6 30.4 50 6 27.5 65.8 6 40.7 48.1 [34.9-56] .982 .213 .253 .213
2-year postop 85.5 6 22.1 74.7 6 21.2b 81.5 6 20.1 91.7 [75-100] .002 .126 .117 .189

aData are presented as mean 6 SD or median [IQR]. Bold P values indicate a statistically significant difference between groups (P \ .05).
ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ASES, American Shoulder and Elbow Surgeons; IQR,
interquartile range; postop, postoperative; Preop, preoperative; SANE, Single Assessment Numeric Evaluation; SST, Simple Shoulder Test.

bSignificant difference compared with controls.
cSignificant difference between ACEi and ARB.

TABLE 6
Postoperative Complicationsa

Control ACEi ARB Statin

Revision surgery
No 106 (93.80) 42 (93.30) 24 (88.90) 48 (90.60)
Yes 7 (6.20) 3 (6.70) 3 (11.10) 5 (9.40)

Postop complications
None 106 (93.80) 43 (95.60) 25 (92.60) 48 (90.60)
Recurrent RC tear 5 (4.42) 2 (4.44) 2 (7.40) 5 (9.40)
Infection 1 (0.88) 0 (0) 0 (0) 0 (0)
Nerve injury 1 (0.88) 0 (0) 0 (0) 0 (0)
Vessel injury 0 (0) 0 (0) 0 (0) 0 (0)

aData are presented as n (%). ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; Postop, postoperative;
RC, rotator cuff.
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ROM data for patients taking ACEi or ARB up to the 12-
month postoperative period and statins up until the 6-
month postoperative period. Having longer ROM follow-
up data for these cohorts can allow us to see whether
ROM stabilizes between groups or if 1 medication cohort
consistently has greater or worse ROM measurements.
We do believe, however, that we would capture the impact
of ROM on the outcome as we did track functional outcome
scores for all patients at the final follow-up.

CONCLUSION

Patients on ACEi therapy are at an increased risk of stiff-
ness in the early postoperative (6 months) period and are
at risk for worse functional outcomes (SST) at the 2-year
follow-up after aRCR. Meanwhile, patients on ARB ther-
apy demonstrated improved postoperative motion in ER
and IR with no changes in functional outcomes at longer-
term follow-ups. Surgeons should use this information to
guide patient education and rehabilitation perioperatively
after aRCR.
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