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Is it necessary to use a sling or abduction pillow sling after superior
rotator cuff repair? A preliminary report

fsmail Murad Pepe!®, Yavuz Sahbat(, Emre Calisal*®, Selcuk Yilmaz*(®, Ismet Ash Topcuoglu®®, Ayca Araci®®, Yildiz Erdoganoglu®

'Department of Orthopaedic Surgery and Traumatology, Antalya Bilim University, Antalya, Tiirkiye

"Department of Orthopaedic Surgery and Traumatology, Maresal Cakmak Military Hospital, Erzurum, Tiirkiye
$Department of Orthopaedic Surgery and Traumatology, Amasya University Faculty of Medicine, Amasya, Tiirkiye
“Department of Orthopaedic Surgery and Traumatology, Kiitahya University Faculty of Medicine, Kiitahya, Tirkiye
SDepartment of Physiotherapy and Rehabilitation, Alanya Alaaddin Keykubat University, Antalya, Tirkiye
SDepartment of Physiotherapy and Rehabilitation, Antalya Bilim University, Antalya, Tiirkiye

ABSTRACT

Objectives: The study aimed to evaluate the effects of the use of a shoulder sling, shoulder sling with a pillow, or not using a sling on the
shoulder functional score and pain levels following arthroscopic rotator cuff tear repair.

Patients and methods: This randomized prospective study was performed with 90 patients (49 males, 41 females;
mean age: 56.2+12.2 year; range, 33 to 77 years) with a small-to-mid, full-thickness rotator cuff tear between July 2020 and
October 2022. All patients underwent arthroscopic double-row repair. The nonsling group wore no sling, the sling group wore a
sling, and the abduction pillow sling group wore a sling with an abduction pillow. The same rehabilitation program was performed.
The Visual Analog Scale (VAS) score, Constant-Murley scores, and degrees of flexion and abduction were recorded preoperatively,
on the 15" and 45™ days, and at three months, six months, and one year.

Results: On the 15" postoperative day, the VAS score was found to be significantly lower in the nonsling group. On the 45" day, the
Constant-Murley score was found to be significantly higher in the abduction pillow sling group. There was no significant difference
between the groups regarding the Constant-Murley scores at three weeks, six months, and one year. The shoulder forward flexion angle
was significantly lower in the nonsling group on the 45% day. There was no significant difference between the three groups in respect of the
shoulder forward flexion at three months, six months, and one year.

Conclusion: No difference was determined between the groups at the six-month and one-year functional results. Not using a sling
bandage can be recommended by reducing pain in the early postoperative period.

Keywords: Postoperative rehabilitation, rotator cuff tear, sling bandages, sling bandages with an abduction pillow.

Rotator cuff tears are common causes of shoulder
pain and dysfunction.? The aim of rotator cuff
repair and combined rehabilitation is to reduce
pain and improve quality of life, increase active and
passive range of motion, and increase strength and
endurance.">* Arthroscopic repair of rotator cuff
tears is a very common surgical method. Stiffness,
although less common after open repair, is the most
common complication of arthroscopic rotator cuff
surgery.?

In the first four to six weeks after arthroscopic
surgery, patients are recommended to wear a brace or
sling to refrain from physical activities.*'” However,
immobilization leads to some negative effects on the
shoulder, including muscle atrophy, joint adhesions,
and tendon degradation.!"'? There is still no consensus
on retear rates between immobilization and early
passive motion. Moreover, long-term immobilization
causes more pain, functional restriction, and delayed
recovery and return to work.'”!*1¢ The discussion is
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Use of a sling after rotator cuff repair

still ongoing about immobilizing the shoulder joint for
a certain period or initiating movement in the early
period after arthroscopic repair of a shoulder rotator
cuff tear.

Abduction pillow sling is the presence of a pillow
between the patient's arm and thorax and keeps the
shoulder in an abduction position of 30 to 45° relative
to the normal arm sling. Some authors advocate using
the shoulder abduction brace since it reduces tension
and gap formation in the supraspinatus repair area,
increases blood supply, and thus causes less pain
and faster tendon-bone union.'”® However, there are
also studies mentioning that an abduction brace has
no effect on clinical score, pain level, and healing."!
During the immobilization period, while surgeons
from the USA commonly use an abduction pillow
sling, European surgeons prefer a simple sling to ensure
immobilization of the shoulder.?” There are very
few randomized controlled studies in the literature
comparing pain and function between immobilization
or early passive motion with an arm sling, and there
are no studies comparing the use of an abduction
pillow sling with immobilization." Hence, this study
aimed to evaluate the effect of using a shoulder sling,
using a shoulder sling with a pillow, or not using a

Figure 1. (a) Sﬁngd bandages with no pillow. (b) Sling bandages with an abduction pillow.
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sling effect the shoulder functional score and pain
levels following arthroscopic rotator cuff tear repair.

PATIENTS AND METHODS

This prospective randomized clinical trial was
conducted with 90 patients (49 males, 41 females;
mean age: 56.2+12.2 years; range, 33 to 77 years)
at the Alanya Training and Research Hospital and
Antalya Bilim University between July 2020 and
October 2022. Patients with a small-to-mid (<3 cm),
full-thickness superior rotator cuff tear based on the
DeOrio and Cofield?! classification were included
in the study. All patients underwent arthroscopic
double-row repair in the beach chair position,
performed by an expert surgeon. Exclusion criteria
were as follows: (i) large, massive, and Patte type 2
and 3 retracted tears,?? (ii) Goutallier type 3 or 4 fatty
atrophy,®! (iii) previous trauma, infection, or surgery
of the same upper extremity, and (iv) those who
could not adapt to the postoperative rehabilitation
program. A written informed consent was obtained
from each patient. The study protocol was approved
by the Alanya Alaaddin Keykubat University Faculty
of Medicine Clinical Research Ethics Committee
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(date: 18.06.2020, no: 18.06.2020/20-6). The study
was conducted in accordance with the principles of
the Declaration of Helsinki.

Patients were randomly separated into three
groups using an online randomization software
(http://www.graphpad.com/quickcalcs/index.cfm).
The patients in the nonsling group (n=28) wore no
sling, those in the sling group (n=32) wore sling
bandages, and those in the abduction pillow sling
group (n=30) wore sling bandages with an abduction
pillow (Figure 1).

Surgical technique

All arthroscopic surgeries were performed by an
experienced surgeon with the patient in the beach
chair position under general anesthesia. The greater
tuberosity was debrided, and a suture anchor (3.5 mm)
was placed at the bone-cartilage junction. Medial
row sutures were passed through the rotator cuff
tendon and knotted. The lateral row fixation was
performed using a peek anchor. Acromioplasty was
performed in cases with a positive impingement test
and radiographic sign; the presence of spur formation
was determined intraoperatively. A biceps tenotomy
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was performed if the long head of the biceps tendon
was detached from the superior labrum.

It was recorded if the biceps procedure (tenotomy)
and acromioplasty were applied.?*! Peripheral block
was not applied to any patient before or after the
operation. At the end of the operation, the arm
sling and abduction pillow sling were applied to
the patients in the sling and abduction pillow sling
groups while the patient was still in the beach chair
position.

Postoperative rehabilitation and follow-up

In all patients who were followed up with a sling
or abduction pillow sling, the arm was immobilized
by fixation to the body with a sling for the first
four weeks. In the nonsling group, the arm was not
immobilized with a sling for the first four weeks,
but active mobilization and weight-bearing were not
allowed. A similar pendulum (passive range of motion)
exercise program was organized for all three groups
in the first four weeks.?® All the patients performed
the self-mobilization pendulum exercises four times a
day for 10 min. It was confirmed that all the patients
followed the surgeon's recommendations during the

Randomized 90 patients

No-sling (n=28)
Preoperative documentation

(Full-thickness rotator cuff tears
small-middle range <3 cm)

Age, sex, side and dominant side, VAS,
Constant-Murrey scores

7

Surgical technique
(Arthroscopic double-row repair)

Acromioplasty, biceps long head tenotomy

7

Postoperative evaluation
15" day: VAS

45% day: VAS, Constant-Murrey scores,
active flexion and abduction degree

3" month: VAS, Constant-Murrey scores,
active flexion and abduction degree

6™ month: VAS, Constant-Murrey scores,
active flexion and abduction degree

1* year: VAS, Constant-Murrey scores,
active flexion and abduction degree

Sling with pillow (n=32)
v
Preoperative documentation

(Full-thickness rotator cuff tears
small-middle range <3 cm)

Age, sex, side and dominant side, VAS,
Constant-Murrey scores

7

Surgical technique
(Arthroscopic double-row repair)

Acromioplasty, biceps long head tenotomy

7

Postoperative evaluation
15" day: VAS

45% day: VAS, Constant- Murrey scores,
active flexion and abduction degree

3" month: VAS, Constant- Murrey scores,
active flexion and abduction degree

6™ month: VAS, Constant- Murrey scores,
active flexion and abduction degree

1* year: VAS, Constant- Murrey scores,
active flexion and abduction degree

Sling without pillow (n=30)
v
Preoperative documentation

(Full-thickness rotator cuff tears
small-middle range <3 cm)

Age, sex, side and dominant side, VAS,
Constant-Murrey scores

7

Surgical technique
(Arthroscopic double-row repair)

Acromioplasty, biceps long head tenotomy

7

Postoperative evaluation
15" day: VAS

45% day: VAS, Constant-Murrey scores,
active flexion and abduction degree

3" month: VAS, Constant-Murrey scores,
active flexion and abduction degree

6" month: VAS, Constant-Murrey scores,
active flexion and abduction degree

1* year: VAS, Constant-Murrey scores,
active flexion and abduction degree

Figure 2. Consolidated standards of reporting trials flow diagram.

VAS: Visual Analog Scale.
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ambulatory clinic controls. After the patients were
discharged from the hospital, they were reminded
of the exercises with a weekly telephone call. The
arm slings were terminated at the end of the fourth
postoperative week.

Active motion was started after the fourth
postoperative week, and the same rehabilitation
program was applied to all the groups from fourth to
10*" postoperative weeks.?”! Continuous passive ROM
and active assisted ROM exercises were performed
for all groups in this period.*®! All three groups were
permitted to return to daily living activities and light
sports after two months.

The strengthening program was started by the
same physiotherapist team within the same program
for all patients between weeks 10 and 16.29 The
advanced strengthening program (abduction utilizing
elastic resistance bands) was started for all patients
after the 16" week.?*!

Age, sex, affected side, dominant side, whether
a biceps procedure was performed, or if an
acromioplasty was undertaken was recorded. The
Visual Analog Scale (VAS) pain scores were recorded
preoperatively, on the postoperative 15" and 45%
days, and at the end of the third month, sixth month,
and first year. The VAS scale ranges from 0 to 10.
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A score of 0 indicates no pain, and 10 indicates the
worst possible pain.?® Shoulder Constant-Murley
scores and degrees of anterior forward flexion and
abduction were recorded preoperatively, on the 45
day, at three months, six months, and one year
postoperatively. Constant-Murley score is a 100-point
scale that consists of four parameters: shoulder pain,
range of motion, shoulder strength, and activities of
daily living. A higher score indicates better results
(Figure 2).?! Shoulder anterior forward flexion and
abduction degrees were measured with a 12-inch

goniometer while the patient's back was against the
wall.Bo

Statistical analysis

Power analyses were performed using the G*power
version 3.9.1 (Heinrich-Heine-Universitit Diisseldorf,
Disseldorf, Germany). The primary hypothesis for
sample size calculation was detecting the difference
between groups. The required sample size was
estimated with an effect size of 0.5, an alpha of 0.05,
and a power of 0.8.°"3 The required sample size for
one group was calculated as 27 for 80% actual power.

The statistical analysis was performed using IBM
SPSS version 26.0 software (IBM Corp., Armonk,
NY, USA). The Kolmogorov-Smirnov test was used to
determine the normality of the variables. Descriptive
data were expressed in mean + standard deviation (SD)

TABLE 1
Characteristic of participants and surgical procedure

No-sling Sling with pillow Sling without pillow
n % Mean+SD n % Mean+SD n % Mean+SD p
Age (year) 56.4+11.5 57.0£13.4 55.5%12.2 0.895¢
Sex 0.850¢
Male 14 50 18 56.3 17 56.7
Female 14 50 14 43.8 13 43.3
Side 0.660*
Right 19 67.9 20 62.5 22 73.3
Left 9 32.1 12 37.5 8 26.7
Dominant side 1.000°
Right 24 85.7 27 84.4 26 86.7
Left 4 14.3 5 15.6 4 13.3
Biceps long 0.660*
head procedure 12 429 17 53.1 16 53.3
None 16 57.1 15 46.9 14 46.7
Tenotomy
Acromioplasty 0.591°
None 14 50 18 56.3 19 63.3
Yes 14 50 14 43.8 11 36.7
SD: Standard deviation; a: Pearson chi-square; b: Fisher exact test; c: Independent sample t-test.
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for continuous variables and in number and frequency
for categorical variables. The Pearson chi-square
test and Fisher exact test were used to compare
categorical data between groups. The Kruskal-
Wallis H test (Mann-Whitney U test with post hoc
Bonferroni correction) or one-way analysis of variance
(post hoc Bonferroni) were used, depending on the
distribution pattern. The level of statistical significance
was accepted as p<0.05.

RESULTS

There was no statistical difference between the
groups in terms of age, sex, affected side, dominant
side, biceps procedure, or acromioplasty (Table 1I).
There was no significant difference between the groups
in the VAS scores before and after the operation on the
45" day and at three months, six months, and one
year. On the 15" postoperative day, the VAS score was
found to be significantly lower in the nonsling group
(7.6£1.3) compared to the groups using a sling (8.4+1.1)
and abduction pillow sling (8.5+1.2; p=0.023, Table 2).
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In the Bonferroni-corrected Mann-Whitney U test
conducted to determine the origin of the differences
among groups, the VAS scores on the 15" day for
the nonsling group were found to be statistically
significantly different from those of the other groups
(p<0.0167).

There was no significant difference between the
groups in the shoulder Constant-Murley scores before
and after the operation at three and six months. On
the 45" day, the shoulder Constant-Murley score was
found to be significantly higher in the abduction
pillow sling group (54.4%14.7) than in the nonsling
group (44.1+15.5; p=0.035, Table 3).

In the Bonferroni-corrected Mann-Whitney
U analysis performed to determine the source of
differences among groups, the nonsling group
showed statistically significant differences compared
to the sling and abduction pillow sling groups in
the Constant-Murley (CS) score on the 45% day
(p<0.0167).

TABLE 2
Evaluation of VAS scores between groups

No sling Sling with pillow  Sling without pillow

VAS pain score Mean+SD Mean+SD Mean+SD p Difference
Preoperative 8.1+1.5 8.7£1.6 8.8+1.2 0.265*
Postoperative

15" day 7.6x1.3 8.5x1.2 8.4%1.1 0.008* 1<2,3*

45" day 6.5+1.5 5.8£1.9 6.6+0.8 0.183*

3 month 4.2+1 3.9+1.3 4.6+1 0.064*

6" month 2.1+1.2 1.9+1.3 2.7£1.3 0.077%

1* year 1.9£1.3 1.8£1.1 2.2+1.1 0.092°
VAS: Visual Analog Scale; SD: Standard deviation; a: Kruskal Wallis H-test; * In the Bonferroni-corrected Mann-Whitney U analysis conducted
to determine the origin of the differences among groups, the VAS scores on the 15" day for the nonsling group was found to be statistically sig-
nificantly different from those of the other groups (p<0.0167).

TABLE 3
Evaluation of Shoulder constant scores between groups

No sling Sling with pillow  Sling without pillow

Shoulder constant score Mean+SD Mean+SD Mean+SD p Difference
Preoperative 40.54+14.24 39.75%15 38.77+11.06 0.883°
Postoperative

45" day 44.11£15.54 54.41+14.72 52.2+12.97 0.012% 1<2*

3" month 75.25%13.14 75.75+13.99 72.33+12.87 0.563*

6" month 88.25+9.08 89 +£7.88 86.17+8.65 0.390%

1* year 90.34+1.03 91+9.92 90.20+4.28 0.321*
SD: Standard deviation; a: One way ANOVA; # Kruskal Wallis H-test; * In the Bonferroni-corrected Mann-Whitney U analysis performed to
determine the source of differences among groups, the nonsling group showed statistically significant differences from the sling and abduction
pillow sling groups in the Constant-Murley score on the 45" day (p<0.0167).
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TABLE 4
Evaluation of shoulder forward flexion angles between groups

No sling Sling with pillow  Sling without pillow

Shoulder forward flexion Mean+SD Mean+SD Mean+SD p Difference
Preoperative 105.93+24.58 117.47+37.65 122.4+22.67 0.098*
Postoperative

45% day 103.25£26.21 131.44+28.53 135.27+20.61 <0.001% 1<2,3*

3" month 135.07£25.46 148.88+22.43 153.4£15.93 0.005% 1<3*

6" month 160.39+19.85 166.28+12.67 167.07+£12.62 0.198%

1* year 165.91+17.43 167.55+14.59 167.5+14.79 0.175%
SD: Standard deviation; a: One way ANOVA, # Kruskal-Wallis H test; * The Bonferroni-corrected Mann-Whitney U analysis revealed statistically
significant differences in the nonsling group compared to the other groups on the 45" day, as well as between the nonsling group and the sling group
at three months (p<0.0167).

TABLE 5
Evaluation of shoulder abduction angles between groups

No sling Sling with pillow  Sling without pillow
Shoulder abduction Mean+SD Mean+SD Mean+SD p
Preoperative 85.86+24.8 82.34+26.7 81.23+£22.84 0.900%
Postoperative
45 day 85+20.29 92.03+20.03 91.07+18.19 0.408%
3" month 120.46+21.94 121+21.07 114.7+19.42 0.430°
6" month 141.07£19.31 148.66+13.97 139.37+20.31 0.079%
1" year 151.09+17.11 152.68+11.7 149.4+12.98 0.301*
SD: Standard deviation; a: One-way analysis of variance; + Kruskal-Wallis H test.

The shoulder anterior forward flexion angle was
significantly lower in the nonsling group (103.25+26.21)
on the 45" day compared to the sling (135.27+20.61)
and abduction pillow sling groups (131.44+28.53;
p<0.000).

There was no significant difference between the
three groups in respect of shoulder anterior forward
flexion at three months, six months, and one year
(Table 4). There was no significant difference between
the groups in respect of shoulder abduction (Table 5).

DISCUSSION

The most important findings of the current study
were that no difference was determined between the
groups with respect to the pain scores and functional
results at the six-month follow-up examination.
There was also no significant difference in the
clinical results of nonsling, immobilization with
a sling, and immobilization with an abduction
pillow sling in patients who underwent arthroscopic
double-row repair. No significant difference was
determined between the groups in the VAS scores
before and after the operation on the 45" day and at

three months, six months, and one year. According
to our data, suggesting the use of an arm sling to
alleviate pain might be considered incorrect since
arm slings are not proven to reduce pain. This may be
due to glenohumeral capsular contracture or elbow
immobility; however, further studies are needed.
The present study is the first to have compared
the use of an abduction pillow sling with other
immobilization or early movement techniques.
Since the functional outcome will be similar by the
sixth month and first year postoperatively, nonsling
rehabilitation can be recommended only to reduce
pain in the early postoperative period. Physicians
can use all three rehabilitation protocols with
confidence.

The exercise programs given after arthroscopic
rotator cuff repair are mostly based on surgical
and clinical experience.'” There is no consensus
on the optimal rehabilitation after rotator cuff
repair.””! Some authors advocate six to eight weeks
of immobilization to accelerate tissue healing and
reduce retear, while others have stated that early
mobilization is associated with greater range of
motion and better functional outcomes.!!133334
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Tirefortetal." reported that no immobilization after
superior rotator cuff repair is associated with better
early mobility and functional scores in comparison
with sling immobilization. However, Tirefort et
al.ll reported that while there was a difference in
anterior forward flexion and abduction in the first
month, this difference disappeared in the following
months. In contrast, although no difference in pain
was observed during the initial months, a variation
was identified in the sixth month in Tirefort et al.'s
study. Therefore, we considered whether the use of
an arm sling in the fourth week affected pain in
the sixth month. In the current study, no difference
was determined between the groups in terms of
pain and function after the third month. Nonsling
rehabilitation was effective in reducing pain only
in the first months. In addition, the sling bandages
with an abduction pillow had the same results as the
simple arm sling.

It is believed that partial rotator cuff tears create
a predisposition to full-thickness rotator cuff tears
by causing damage to the surrounding tissues.
Gimbel et al.®™ reported that tendon and bone healing
increased after movement restriction in the shoulders
of rats, and it contributed positively to collagen fiber
resistance and organization. Similarly, in another
rat model study, Peltz et al.’® reported that early
movement is harmful to shoulder biomechanics
and tissue healing. In contrast, Klintberg et al.””
argued that exercise and movement are necessary for
adequate recovery of tendons after surgery and that it
is necessary to initiate movement in the proliferative
phase of recovery. However, in the current study, retear
was not investigated as a routine protocol.

One of the most important purposes of surgical
repair of a rotator cuff tear is to enable patients
to perform their daily activities painlessly and
comfortably and to return to their work life with
the desired performance.’” Therefore, for selected
suitable patients, some authors have suggested
intensive early rehabilitation by increasing the range
of motion of the joint to improve quality of life.l*8-40
Some authors have argued that early immobilization
may cause delayed recovery, more pain, and
functional limitations.'>!>!®1 A strong aspect that
differentiates this study from previous research is
that it was a randomized study in which three
groups were homogeneously separated, and all the
operations were performed by a single surgeon. There
have been developments in rehabilitation protocols,
and the combined surgical repair techniques and
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rehabilitation protocols have increased, which has led
to increased implementation of early rehabilitation,
particularly in the treatment of Achilles tendon
ruptures, flexor tendon injuries, and shoulder rotator
cuff tears.[*42

The main limitation of this study, as well as
previous studies!""*! in this field, is that only small-
and medium-sized rotator cuff tears have been
evaluated. The probable reason why no studies have
examined large tears is that doctors still believe
large tears need stabilization after repair. Therefore,
this can be considered a substantial bias. The other
limitation of this study was that tendon healing was
not evaluated radiologically.

In conclusion, no significant difference in range
of motion or functional difference was observed
at six-month and one-year follow-ups of patients
with four weeks of immobilization with a sling,
immobilization with an abduction pillow sling, or
no use of a sling. Therefore, immobilization with a
sling or abduction pillow sling may not be necessary
after arthroscopic repair of small or moderate tears.
According to our data, mobilization without a sling
has shown better pain reduction. Therefore, the
authors recommend nonsling mobilization as the first
option for small or moderate tears.
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