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Background: There is still a disagreement on the postoperative rehabilitation concerning position of
immobilization of the shoulder after arthroscopic anterior shoulder stabilization and its influence on the
clinical outcome. The aim of this study was to evaluate the clinical results and the recurrence rate after
arthroscopic anteroinferior shoulder stabilization and postoperative immobilization in internal rotation
vs. external rotation.
Methods: Twenty-five patients (22 male and 3 female, mean age 28.5 years) were included in this
prospective nonrandomized cohort study. In group I (11 male, 2 female, mean age 28 years), the post-
operative functional immobilization was carried out in internal rotation of 60�, and in group II (11 male, 1
female, mean age 30 years), 15� of external rotation of the arm for 4 weeks in both groups. The clinical
follow-up was performed at 2, 4, and 6 weeks as well as at 3, 6, and 12 months postoperatively including
assessment of range of motion and functional shoulder scores (Subjective Shoulder Value, Constant
score, Rowe score, Walch Duplay score, Melbourne Instability Shoulder Score). Furthermore, shoulder
instability was evaluated using the apprehension, relocation, and surprise tests. Mid-term follow-up data
were additionally assessed after a minimum of 4 years.
Results: Twenty patients (19 male and 1 female) with an average age of 28 years were followed up for 62
(53-72) months after arthroscopic stabilization. The comparison of both groups showed almost equal
results regarding the range of motion without any significant differences (P > .05). The evaluation of the
shoulder function scores also showed no significant differences with an average Subjective Shoulder
Value of 95% vs. 91%, Constant score of 89 vs. 88 points, Rowe score of 96 vs. 94 points, Walch Duplay
score of 86 vs. 89 points, Melbourne Instability Shoulder Score of 96 points, and Western Ontario
Shoulder Instability Index of 88% vs. 84% (P > .05). There was no recurrent dislocation in both groups.
Conclusion: The type of immobilization after arthroscopic shoulder stabilization does not influence the
clinical results after a mid- to long-term follow-up.

© 2021 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/).
The frequency of arthroscopic capsular labral repair for the
treatment of anteroinferior shoulder stabilization has increased
significantly in recent years.20,23 Nevertheless, there is still a
disagreement on the postoperative management after arthroscopic
anteroinferior shoulder stabilization with respect to the immobi-
lization of the arm and its impact on the clinical outcome.20,23
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In the past, the postoperative immobilization was performed
predominantly in adduction and internal rotation with 90� of
elbow flexion.1,3,6,9,10,13,16,21,22 By using this type of immobilization,
satisfying short- and long-term results could be obtained regarding
shoulder stability.1,3,6,9,10,13,16,21,22,20 Furthermore, the immobiliza-
tion in internal rotation (IR) provides a “safe postion” of the
shoulder compared to the “at-risk position” in external rotation
(ER).25 That is why this form of immobilization was accepted
without discussion over many years. However, restriction in range
of motion, particularly the ER, after arthroscopic anteroinferior
shoulder stabilization and immobilization in IR is frequently
observed postoperatively.14 In recent years, various studies for
immobilization in ER as a conservative treatment after primary
traumatic anterior shoulder dislocation were published with
different results concerning the recurrence rate.5,11,12,19,29,33 In a
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Figure 1 Postoperative immobilization in internal rotation.

Figure 2 Postoperative immobilization in external rotation.
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Cochrane analysis regarding immobilization after first-time
traumatic anterior shoulder dislocation, the authors found less
recurrent instability for the immobilization in ER. However, the
difference was overall not significant, and the evidence for the
superiority of immobilization in ER not sufficient.2 Clinical results
of Bankart repair with postoperative immobilization in ER has not
been extensively investigated. Kim et al showed on MR arthrog-
raphy after anterior shoulder stabilization a significantly better
mean labral height and nomedial overhang on the glenoid rimwith
the arm in ER.16

So far, no direct comparison of postoperative immobilization in
IR and ER and its impact on the clinical outcome has been examined
in a clinical study. We hypothesized that immobilization in ER after
arthroscopic shoulder stabilization leads to superior clinical
outcome. The aim of this study was the evaluation of mid- to long-
term results of immobilization in IR vs. ER after arthroscopic ante-
rior shoulder stabilization in terms of range of motion (especially
ER), functional shoulder scores, as well as the subjective and
objective shoulder stability.

Materials and methods

Study design and patient population

This prospective nonrandomized cohort study has been
approved by the local ethics committee (EA2/043/16). Twenty-five
patients with anterior shoulder instability without hyperlaxity
(type B2 according to Gerber) and glenoid bone loss treated by
arthroscopic soft-tissue stabilization in suture anchor technique
were enrolled in this study. Exclusion criteria were patients with
multidirectional or posterior instability; revision surgery; type B1,
B3, B4, B5, and B6 instabilities according to Gerber; bony Bankart
lesions; and fracture dislocations (including fractures of the greater
tuberosity).7

The average age of the patients (22 male and 3 female) was 28
(15-49) years. In 9 cases, the right shoulder was the affected side,
and in 16 cases, the left shoulder. In 40% (n¼ 10), the dominant side
was affected. None of the patients had undergone a surgery of the
affected shoulder before. All surgeries were performed by the
senior author (M.S.).

Surgical technique

Anterior shoulder stabilization was performed arthroscopically
with refixation of the anterior labrum and capsule in suture anchor
technique (Bio-FASTak suture anchors; Arthrex, Naples, FL) in the
lateral position of the patient. A diagnostic arthroscopy via a
posterior portal was performed. Afterward, anteroinferior and
anterosuperior portals were created, and the arthroscope was
switched to the anterosuperior portal. Two 8.25-mm � 7-cm
translucent twist-in cannulas (Arthrex, Naples, FL) were inserted
in the anteroinferior and posterior portals. Then the capsulolabral
complex was mobilized from the scapular neck. The bony anterior
glenoid rim was debrided with the shaver to enhance healing. A
bioabsorbable FASTak suture anchor was inserted at the 5:00 (right
shoulder) or 7:00 position (left shoulder) on the glenoid surface.
The capsulolabral tissue was penetrated deep anteroinferiorly us-
ing a Suture Lasso (Arthrex, Naples, FL), and the FiberWire (Arthrex,
Naples, FL) sutures of the anchor were passed through the soft
tissue. This creates a mattress-stitch configuration anterior to the
labrum.With a sliding knot, the capsulolabral tissuewas reattached
for the primary refixation, and 3 reversed-post half-hitches locked
the base knot. Two other suture anchors were aimed in the same
way at the 4- and 2-o’clock (right shoulder) or at the 8- and
961
10-o’clock positions (left shoulder) of the glenoid. No remplissage
was necessary or performed among the patients.

Interventions and follow-up examination

Historically patients are immobilized in IR after arthroscopic
shoulder stabilization. Patients were not randomized to either
treatment option but prospectively evaluated. In a historic cohort,
patients were included and treated by immobilization in IR
(group I). In group II, patients were prospectively evaluated and
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Figure 3 Development of the flexion over time from 2-week to 12-month follow-up after immobilization in IR vs. ER after anterior shoulder stabilization. IR, internal rotation; ER,
external rotation.

Figure 4 Development of the ER over time from 2-week to 12-month follow-up after immobilization in IR vs. ER after anterior shoulder stabilization. IR, internal rotation; ER,
external rotation.
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included as they were immobilized in ER after shoulder stabiliza-
tion surgery. Patients in group I (n ¼ 2 female, n ¼ 11 male, mean
age 27 [range 15 - 45] years) were immobilized in 60� of IR (Procare
Shoulder Immobilizer; DJO) (Fig. 1), and patients in group II (n ¼ 1
female, n ¼ 11 male, mean age 30 [16-49] years) in 15� of ER
962
(Donjoy Ultrasling ER; DJO) (Fig. 2) for four weeks in both groups.
From the second postoperative day on, the passive mobilization
began with a flexion and abduction to 60�, ER to 15�, and IR to 60�.
Fromweek four on, the passive range of motion was increased to a
flexion and abduction of 90�, and the ER was still limited to 15�.
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Figure 5 Development of the Constant score over time from 3-months to 12-month
follow-up after immobilization in IR vs. ER after anterior shoulder stabilization. IR,
internal rotation; ER, external rotation.

Figure 6 Development of the Rowe score over time from3-months to 12-month follow-
up after immobilization in IR vs. ER after anterior shoulder stabilization. IR, internal
rotation; ER, external rotation.
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Fromweek seven on, free flexion and abduction and the beginning
of mobilization in ER were allowed.

The clinical follow-up was performed at 2, 4, and 6 weeks as
well as at 3, 6, and 12 months postoperatively and after a minimum
follow-up of 4 years. Mid- to long-term follow-up was evaluated
after a mean duration of 62 (range 53-72) months postoperatively.
Numerical analog pain scale score and passive range of motion
were evaluated until the 6-week follow-up examination. At 3 and 6
months postoperatively, the passive and active range of motion
were measured using a goniometer and documented, as well as the
Constant score (CS) and the Rowe score (RS). In addition, the
apprehension, relocation, and surprise test were evaluated.4,27

Long-term follow-up with a mean duration of 62 (53-72)
months included the evaluation of the range of motion, the
apprehension test, as well as the subjective shoulder function
scores (Western Ontario Shoulder Instability Index, Subjective
Shoulder Value, Melbourne Instability Shoulder Score) and partly
objective and partly subjective scores (RS, CS, Walch-Duplay
score).4,8,17,27,31,32 Follow-up examinations were performed by an
independent examiner, who was not the surgeon.

Statistical analysis

The statistical analysis was performed using SPSS Statistics (IBM
Corp., Armonk, NY, USA). The statistical analysis of differences in
the extent of movement and the shoulder function scores
comparing the immobilization in IR vs. ER was performed using the
Wilcoxon test. The significance level was set at P < .05. Data were
tested for normal distribution using the Kolmogrov-Smirnov test.

Results

Between 2 and 6 weeks after arthroscopic shoulder stabiliza-
tion, the patients showed an average decrease of the numerical
analog pain scale score from 2.3 to 0.3 in group I and an increase
from 1.3 to 1.5 in group II. However, this differencewas not found to
be statistically significant (P > .05).

The flexion showed no significant difference between both
groups at any time point (P > .05). The range of motion increased
significantly over time. In group I, the average flexion increased
from 81� to 180� from the 2-week follow-up to the 12-month
follow-up, and in group II, from 66� to 180� (Fig. 3). The abduc-
tion was not significantly different in both groups (P > .05) at any
time point. The average abduction increased from 66� to 180� in
group I and from 64� to 178� in group II.

ER with the arm in adduction showed a significant difference
between the two groups. The average ER was 5� in group I vs. 15� in
group II at 2-week follow-up (P ¼ .005), 12� vs. 22� at 4-week
follow-up (P ¼ .032), and 15� vs. 27� at 6-week follow-up
(P ¼ .025). However, these results were nullified over time, and
no significant differences were observed at the latest follow-up
visit (Fig. 4).

The evaluation of the functional shoulder scores also showed no
significant difference in the short-term results (2 weeks to 12
months). The average CS was 71 vs. 74 points at the 3-month
follow-up, 79 vs. 84 points at 6-month follow-up, and 89 vs. 86
points at 12-month follow-up (P > .05). The RS achieved an average
of 71 vs. 81 points at three-month follow-up, 95 vs. 97 points at six-
month follow-up, and 100 vs. 96 points at 12-month follow-up
(P > .05) (Figs. 5 and 6).

The long-term results with an average follow-up duration of 62
(53-72) months could be obtained in 20 patients and showed no
significant differences in range of motion and functional shoulder
scores. The average flexion was 180� in both groups, the abduction
was 178� in group I vs. 178� in group II, the ER was 48� vs. 46�, the
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high ER (in 90� abduction) was 78� vs. 74�, and the high IR achieved
85� vs. 84� (P > .05) (Fig. 7). The CS reached an average of 90 vs. 88
points, the RS 97 vs. 96 points, Walch-Duplay score of 91 vs. 93
points, Melbourne Instability Shoulder Score 97 vs. 97 points,
Western Ontario Shoulder Instability Index 91% vs. 89%, and the
Subjective Shoulder Value achieved 94% vs. 92% (P > .05) (Fig. 8).
None of the patients reported any recurrent dislocation or sub-
luxation, nor a subjective feeling of instability. The apprehension
sign was positive in one patient of group II.

Discussion

The immobilization after arthroscopic anterior shoulder stabi-
lization is traditionally performed in IR. Hereby, satisfying results in
terms of stability with recurrence rates between 4% and 10% could
be achieved.6,18,28,30 However, a restriction of mobility, especially
ER, can often be observed.14,15,25,26

Several decades ago, Rowe et al already questioned the role of
the immobilization position for the clinical outcome after anterior
shoulder instability.27 They saw an advantage of the IR immobi-
lization because of the “safe position,” whereas they suspected a
potential disadvantage of the ER immobilization because of the
“at-risk position” of the arm.25 However, in our opinion, immo-
bilization in ER of 15� is far away from a true “at-risk” position for
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Figure 7 Range of motion at long-term follow-up after immobilization in IR vs. ER after anterior shoulder stabilization. IR, internal rotation; ER, external rotation.

Figure 8 Functional shoulder scores at long-term follow-up after immobilization in IR vs. ER after anterior shoulder stabilization. IR, internal rotation; ER, external rotation.
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recurrent dislocation, which is more likely in ER of more than 60�

and additional abduction.
Kim et al performed magnetic resonance imaging studies to

compare the position of the labrum after Bankart repair and sub-
sequent immobilization in internal vs. ER immediately after surgery
in 22 patients.16 They found a significantly higher increase of the
labrum and height of the labrum in favour of immobilization in ER.
In addition, a significantly lower medial overhang of the labrum
with postoperative immobilization in ER was observed.16 However,
964
the study did not allow any conclusions on the impact of these
results on the clinical outcome in terms of stability, range of
motion, or shoulder function.

Yin et al first evaluated the influence of external immobilization
on the postoperative range of motion and shoulder-specific func-
tion scores after arthroscopic stabilization surgery.34 They studied
33 patients with amean follow-up duration of 16months and could
show that the preoperative level of ER was achieved at 3 months
postoperatively and showed an increase in the mean ER from 62�
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preoperatively to 72� postoperatively at the mean follow-up. The
authors reported a recurrence rate of 3%. As a limitation, they
mentioned the lack of a control group of patients with internal
immobilization to make a statement regarding the effectiveness
of two different immobilization positions and to make a
recommendation for the future.31

Our study compares the influence of postoperative immobili-
zation in internal vs. ER with respect to the range of motion,
stability, and shoulder-specific function scores. The results of our
study could not prove a significant influence of the selected
immobilization on the postoperative long-term results after
arthroscopic anterior shoulder stabilization. There was no signifi-
cant difference in recurrence rate and shoulder function scores
comparing the immobilization in internal vs. ER. A suspected
advantage of better ER due to postoperative immobilization in ER,
while reported restriction with immobilization in IR, could not be
detected.24,34 Although a significantly better ER in the group of
immobilization in ER appeared in the early postoperative period
(up to the sixth postoperative week), the results nullified over time,
so that therewas no significant difference in terms of ER at the time
of long-term follow-up.

As a limitation of our study, the small patient population must
be mentioned. In addition, the loss to the long-term follow-up of
20% must be considered. Further studies with greater patient
population are needed to prove and underline the results of our
study.

Conclusion

According to themid- to long-term results of this study, it can be
concluded that postoperative immobilization in internal or ER after
arthroscopic anteroinferior shoulder stabilization does not make
any significant difference in terms of postoperative range of motion,
clinical and subjective shoulder stability, or functional shoulder
scores.
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