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Background: Although Bankart repair with remplissage is commonly performed to treat anterior shoulder instability, there is
limited information on specific outcomes or patients’ fears regarding return to sports (RTS).

Purpose: To study recurrence rates, pain, shoulder function, active range of motion (ROM), RTS rate, and patients’ fears and
expectations for RTS after arthroscopic Bankart repair with remplissage for anterior shoulder instability. We compared these
outcomes with those after Bankart repair alone.

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

Methods: A retrospective cohort study was carried out between 2007 and 2017 among patients who underwent arthroscopic
Bankart repair with remplissage (group BR) and Bankart repair alone (group B). At the final follow-up, outcomes including
recurrence, pain, shoulder function, active ROM, RTS rate, and fear toward RTS were assessed. The specific outcomes for RTS
were evaluated based on 3 levels: return to normal life, RTS at any level (RTSA), and RTS at previous level (RTSP).

Results: A total of 70 patients were included (29 in group BR and 41 in group B) with a mean 67.2 months of follow-up. Group BR
demonstrated a significantly lower recurrence rate than did group B (0 vs 22.0%, respectively; P = .007) as well as higher post-
operative Rowe score (92.8 + 7.1 vs 83.3 + 16.2, respectively; P = .005). There were no differences between the groups in
postoperative visual analog scale for pain score, American Shoulder and Elbow Surgeons score, Oxford Shoulder Instability Score,
or active ROM. The rates of RTSA (100% vs 84.2%; P = .03) and RTSP (77.8% vs 50.0%; P = .02) were higher in group BR than in
group B, respectively, and significantly fewer patients in group BR reported fear of RTS (40.7% vs 63.2%; P = .04).

Conclusion: In this study, recurrence rate, pain, shoulder function, active ROM, and RTS rate were satisfactory after arthroscopic
Bankart repair with remplissage. Patients who underwent this procedure reported less fear toward RTS and higher rates of RTSA
and RTSP than did those who undergo Bankart repair alone.
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Patients who experience recurrent anterior shoulder
instability usually have difficulty in daily activities and
avoid sports participation. To date, arthroscopic Bankart
repair has been adopted as a major surgical procedure to
treat the “essential lesion” of the anteroinferior glenoid
labrum for shoulder stabilization.® In addition, an extra
procedure called remplissage (“to fill” in French)* can be
conducted when the patient has a Hill-Sachs lesion, which
is a risk factor for recurrent shoulder instability.331-3¢
Previous studies have reported excellent clinical out-
comes for arthroscopic Bankart repair with remplissage,
revealing low recurrence rates (0%-5%) and high
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postoperative functional scores.6816:23:27:35.37 However,
concerns remain regarding loss of range of motion (ROM),
poor healing of tissues, and possible negative effects upon
return to sports (RTS), especially among overhead ath-
letes.!"17 Several studies have shown significant loss of
external rotation after remplissage,!l'!” whereas others
have not found a significant difference. 516

Notably, increasing importance has been attached to
whether patients are capable of returning to sports at their
preinjury level after a relatively short recovery period.??3*
Although high rates of RTS after arthroscopic Bankart
repair with remplissage have been reported,1%6 a control
group is needed with midterm to long-term follow-up was
expected to be further included. Furthermore, most studies
have demonstrated only the rate and time of RTS in gen-
eral, without detailed analysis according to specific
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sports. 81116 Therefore, it is important to carry out a study
assessing sports type, level, and intensity as well as
patients’ fears and expectations after arthroscopic stabili-
zation in order to achieve an overall evaluation of RTS.

The purpose of this study was to investigate the outcomes
after arthroscopic Bankart repair with remplissage, with a
focus on RTS outcomes and patients’ fears and expectations.
We compared the outcomes of these patients with those of a
parallel control group, endeavoring to optimize the treat-
ment of anterior shoulder instability. It was hypothesized
that pain, outcome measures, active ROM, RTS rate, and
ability to overcome fears would be satisfactory after arthro-
scopic Bankart repair with remplissage and would be similar
to outcomes after Bankart repair alone.

METHODS
Study Design

The retrospective and nonrandomized study was approved
by the health sciences institutional review board of our
hospital, and informed consent was obtained from all par-
ticipants. Patients were included between September 2007
and November 2017 if they satisfied the following criteria:
(1) experienced anterior shoulder instability with a Bank-
art lesion or an anterior labrum periosteal sleeve avulsion
lesion in the affected shoulder, (2) underwent arthroscopic
Bankart repair with or without the remplissage procedure,
and (3) could be evaluated at least 2 years after surgery
using postoperative assessments.

The exclusion criteria were as follows: (1) posterior or
multidirectional shoulder instability; (2) previous stabiliza-
tion surgery of the affected shoulder; (3) open surgery,
arthroscopic bone block transplant, or acromioplasty; (4)
rotator cuff tear, frozen shoulder, glenoid bone defect
>25% in size, rupture of the long head of biceps tendon;
and (5) age <13 or >50 years at the time of surgery. Sub-
sequently, the patients were allocated to 2 groups according
to the surgical technique: group BR for arthroscopic Bank-
art repair with remplissage and group B for arthroscopic
Bankart repair alone.

Surgical Technique

All arthroscopic shoulder stabilization procedures were
performed by a senior surgeon (S.C.) with assistants, using
previously established surgical methods; patients were
under general anesthesia and were placed in the lateral
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decubitus position.'®?” A dynamic evaluation of the Hill-
Sachs lesion was performed during arthroscopic surgery
with the affected arm positioned at 90° of abduction and
90° of external rotation. When the Hill-Sachs lesion
engaged with the anterior glenoid rim or had a tendency
to become engaging, it was treated using an additional
remplissage procedure.® No bone grafting was needed when
the glenoid bone loss was <25% in size (calculated on pre-
operative magnetic resonance imaging or 3-dimensional
computed tomography scan and confirmed during arthro-
scopic surgery). In addition, any superior labral anterior
posterior lesion was assessed and repaired if needed.

Postoperative Rehabilitation

Using the same protocol, all patients were instructed to
place the operated arm in a sling (10° of external rotation
and 15° of abduction) for 6 weeks. No arm rise was allowed
for at least 4 weeks. Passive shoulder flexion, external rota-
tion, and isometric strengthening exercises were gradually
assigned. After discharge, patients were required to visit
the clinic and rehabilitation center for follow-up at 2 weeks,
4 weeks, and 8 weeks after surgery. Wall slides, internal
rotation stretching, and abduction-external rotation
stretching were initiated within 3 months. After 6 months,
preinjury activities were permitted.

Data Collection

The preoperative evaluation was performed on admission,
and the operation-related information was reviewed from
medical records. The collected data were double confirmed
with the patients during follow-up. Preoperative assess-
ments included visual analog scale (VAS) for pain; Rowe
score®?; and active ROM including forward flexion, abduc-
tion, external rotation at 90° of abduction, and internal
rotation of both shoulders. Postoperative outcomes
included VAS, Rowe score, American Shoulder and Elbow
Surgeons (ASES) score,?* Oxford Shoulder Instability Score
(0SIS),2 active ROM, and RTS.

Postoperative Outcome Evaluations

At the final follow-up, patients were assessed in detail
through patient-reported outcome surveys (functional scor-
ing and RTS questionnaires) as well as clinical examination
of active ROM. Recurrence was defined as postoperative
shoulder dislocations, with number, time, and causes of
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dislocation events reported by the patients. Subjective pain
was scored by VAS and ranged from 0 (no pain) to 10
(extreme pain). Active shoulder ROM was measured by
blinded assistance (M.C.) using standard criteria. General
postoperative complications such as infection, neurovascu-
lar injury, and anchor displacement were also evaluated. In
the RTS questionnaire, the patients were asked to respond
yes or no to (1) whether they had a sense of fear about
returning to sports after the stabilization surgery and (2)
whether their expectations for RTS were fulfilled by the
stabilization surgery. The number of positive responses
was recorded.

The outcomes for RTS were evaluated based on 3 levels:
(1) return to normal life (RTL; defined as resumption of
daily activities using the operated arm); (2) RTS at any
level (RTSA; defined as RTS at lower, average, or previous
intensity); (3) RTS at previous level (RTSP; defined as RTS
at preoperative or preinjury level). The patients who did not
participate in sports preoperatively were assessed for only
RTL. Time to RTS was counted from the day of surgery to
the day when the patient resumed sports. Sports were clas-
sified into 3 typesZ®: (1) minimal shoulder demands (eg,
cycling, jogging, fishing), (2) moderate shoulder demands
(eg, skiing, swimming, fitness exercise, soccer), and (3) high
shoulder demands (eg, martial arts, tennis, badminton, vol-
leyball, basketball).

Statistical Analysis

A sample size estimation was performed before patient
involvement, and the RTSA rate was selected as the end-
point using an established formula using data from 2 pre-
viously published studies.!’?® The ratio (7:8) of patient
number between groups was based on the proportion of
patients who underwent the 2 procedures during the study
period. As calculated, the minimum number of patients was
29 in group BR and 33 in group B for the difference to reach
alevel of statistical significance (P < .05) under a statistical
power of 0.9 and an o level of .05. Statistical analyses were
performed using SPSS Statistical Software (Version 23;
IBM Corp) and Excel Office 365 (Microsoft Corp), with a
95% confidence level. Continuous variables were compared
using 2-tailed ¢ tests and are reported as means and SDs.
Categorical variables were compared using x? tests and are
reported as counts and frequencies. P < .05 was regarded as
statistically significant.

RESULTS
Patient Characteristics

A total of 92 patients met the inclusion criteria, and
70 patients were available for the final follow-up (29 in
group BR and 41 in group B), with a 24% loss to follow-
up. The mean age at surgery of all patients was 26.3 years,
and the mean follow-up time was 67.2 months. No general
complications were found at the final follow-up. Patient
characteristics are shown in Table 1.
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TABLE 1
Patient Characteristics®
Group BR Group B
(n =29) (n =41) P

273+6.6 255+6.6 .28
58.6+26.6 73.3+39.3 .09

Age at surgery, y
Follow-up time, mo

Sex, male/female, n 23/6 35/6 .51
Body mass index 240+32 242+33 .79
Arm dominance, n (%) 15 (51.7) 29 (70.7) .10
No. of preoperative dislocations 7.2+3.0 6.6+51 .61

222+56 21.3+64 .54
60.4+49.5 49.2+57.6 .47

Age at initial instability, y
Duration of symptoms, mo
Reason for initial instability, n (%)

Competitive sports 16 (55.2) 18 (43.9) .35
Noncompetitive sports 4 (13.8) 5(12.2) .84
Falling 3(10.3) 8(19.5) .30
Other causes 6 (20.7) 10 (24.4) .72
No. of anchors for Bankart repair 3.3+£04 3.3+0.7 .78

Operative time, min 104.0 £ 36.6 94.8+30.6 .28

“Data are presented as mean + SD unless otherwise indicated.
B, Bankart repair alone; BR, Bankart repair with remplissage.

Intraoperative Findings

During arthroscopic surgery, Hill-Sachs lesions were found
in 29 patients in group BR and 16 patients in group B. In
group BR, 2 patients had glenoid bony defects, although they
were <25% in size. A total of 2 to 5 suture anchors were used
for Bankart repair according to the size of Bankart lesion.
Furthermore, 1 or 2 additional suture anchors were
implanted for the remplissage procedure, in which 2 anchors
were used in 13 patients and 1 anchor was used in 16
patients, based on the size and degree of Hill-Sachs lesion.

Clinical Outcomes

Comparison of clinical outcomes including recurrence,
functional scores, and active ROM between groups is shown
in Table 2.

Recurrence. At the final follow-up, the recurrence rate in
group B was significantly higher than that in group BR
(22.0% vs 0, respectively; P = .007). A total of 9 patients
experienced postoperative shoulder dislocation, all in group
B. Among the 9 cases of dislocation, 7 were caused by
trauma (5 in sports and 2 in accidents), and 2 occurred
without traumatic events. The average duration from sur-
gery to the first postoperative dislocation event was 2 years
(range, 0.25-4 years).

Functional Scores. A significant pre- to postoperative
improvement in Rowe scores was found for both groups
(group BR: 60.5 £ 15.7 vs 92.8 £ 7.1, P < .001; group B:
56.6+17.7vs 83.3+16.2, P < .001). The postoperative Rowe
score in group BR was significantly higher than that in
group B (P = .005). There were no significant differences
in VAS for pain score, ASES score, or OSIS within or
between groups.

Active ROM. Significant improvements were noted in
both groups regarding pre- to postoperative forward flexion
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TABLE 2
Preoperative and Postoperative Comparisons Between the 2 Groups®
Group BR Group B
Preoperative  Postoperative P Preoperative  Postoperative P P (Postoperative, BR vs B)

Recurrence, n (%) — 0 — — 9 (22.0) — .007
VAS for pain score 1.3+24 0.6+0.9 .10 1.3+24 0.7+1.3 .09 .54
Rowe score 60.5 £ 15.7 92.8+7.1 <.001 56.6 £ 17.7 83.3+16.2 <.001 .005
ASES score — 94.1+5.6 — — 93.2+8.1 — .58
OSIS — 39.9+6.8 — — 39.6+8.1 — .89
Forward flexion, deg

Symp 170.3 £ 16.5 179.7+ 1.8 004 170.7+17.6 179.3 £ 4.6 .004 .67

Diff,,n¢ -9.7+£16.5 -0.3+1.8 .004 -93+17.6 -0.7+4.6 .004 .67
Abduction, deg

Symp 164.1+24.1 179.7+ 1.8 001 164.6 +29.0 179.0 + 4.8 .003 51

Diff ¢ 159+24.1 -0.3+1.8 .001 15.4+29.0 -1.0+4.8 .003 51
External rotation, deg

Symp 74.1+24.5 83.3+12.3 .08 74.3 £ 20.5 81.7+11.8 .05 .60

Diff ont -13.6 £ 26.7 —45+74 .09 -14.8 £ 20.4 -7.3£10.5 .04 22
Internal rotation, median

Symp T9 T9 .52 T8 T10 .08 .52

Diff, ¢ 2T _oT .88 1T 3T 07 27

“Data are presented as mean + SD unless otherwise indicated. Dashes indicate not reported for preoperative ASES score/OSIS and not
applicable for recurrence. Bolded P values indicate statistically significant difference between groups (P < .05). ASES, American Shoulder and
Elbow Surgeons; B, Bankart repair alone; BR, Bankart repair with remplissage; Diff,,;, difference between symptomatic and contralateral
shoulder; OSIS, Oxford Shoulder Instability Score; Symp, symptomatic shoulder; T, thoracic vertebra; VAS, visual analog scale.

and abduction; in addition, the difference between the
symptomatic and contralateral shoulders was significantly
reduced for these directions. For external rotation, a signif-
icant reduction was seen in the difference between the
symptomatic and contralateral shoulder in group B. No sig-
nificant differences between the 2 groups were found in
postoperative ROM in any direction.

Return to Sports

The outcomes for RTS regarding sports type, level, rate,
and time were evaluated. Furthermore, correlation analy-
sis of possible factors that might affect RTS was conducted.

Sports Type and Level. Figure 1 shows the types of
sports played preoperatively by participants in the 2 study
groups. No significant differences in specific sports were
found between the 2 groups. However, the number of
patients involved in competitive, overhead, and high
shoulder demands sports postoperatively was reduced in
both groups (Table 3).

Rate and Time of RTS. In total, 92.9% of the included
patients (n = 65) were involved in different types and levels
of sports preoperatively. As shown in Table 4, 90.8% of the
patients (n = 59) RTSA postoperatively (100% in group BR
vs 84.2% in group B; P = .03). In group BR, 77.8% of the
patients RTSP compared with 50.0% in group B (P = .02).
Notably, 40.7% of the patients in group BR showed a sense
of fear postoperatively, significantly less than that (63.2%)
in group B (P = .04). No significant differences were found
regarding time to RTL, time to RTSA, rate of RTSP in com-
petitive and overhead sports, or rate of expectation fulfill-
ment between the 2 groups.

Correlation Analysis. Significantly negative correlations
were found between sense of fear and the rates of RTSA,
RTSP, and expectation fulfillment in both groups. For the
listed outcomes for RTS, no significant associations were
found regarding age at surgery, age at initial instability,
symptom duration, and number of preoperative disloca-
tions (Table 5).

DISCUSSION

The principal findings of this study were that arthroscopic
Bankart repair with remplissage resulted in satisfactory
outcomes for recurrence, pain, shoulder function, active
ROM, RTS, and sense of fear in the treatment of anterior
shoulder instability. Specifically, both RTSA and RTSP
were better after Bankart repair with remplissage than
after Bankart repair alone, with less sense of fear.

The recurrence rate of arthroscopic Bankart repair with
or without remplissage ranges from 0 to about
20%.%6:8:10,16.21,298037 1y the current study, the patients who
underwent remplissage maintained shoulder stability with
no postoperative recurrence, whereas patients who had
Bankart repair alone had a significantly higher recurrence
rate of 22%. The result could be ascribed to the remplissage
procedure not only treating the Hill-Sachs lesion, preventing
further engagement, but also restoring stability and mobility
via a well-healed Bankart lesion.® Moreover, significant
improvements were seen in overall shoulder function in
terms of the Rowe score and active ROM.

Previous studies have raised concerns about restriction
of postoperative shoulder ROM, particularly the loss of



The Orthopaedic Journal of Sports Medicine

Swimming
1/27
4%

Basketball
10/27
37%

Running

- Badminton Fitness
3127 Training

1% 5/27

18%

Group BR

Swimming

Return to Sports After Bankart Repair 5

Wrestling Marfll/a;BArts
1/38 39,
3% °

Basketball
16/38
42%

Badminton
6/38
16%

Fitness
Training

Group B

Figure 1. Sports played preoperatively by study group. B, Bankart repair alone; BR, Bankart repair with remplissage.

TABLE 3
Changes in Sports Level From Preoperative to
Postoperative®
Group BR Group B
Pre Post Pre Post

n=27 =27 (=38 @n=32)

18 (66.7) 9 (33.3) 26 (68.4) 13 (40.6)
13 (48.1) 6(22.2) 22(57.9) 10(31.3)
3(11.1) 8(29.6) 3(7.9  5(15.6)

Competitive sports

Overhead sports

Minimal shoulder
demands sports

Moderate shoulder
demands sports

High shoulder demands 13 (48.1) 6(22.2) 24(63.2) 11 (34.3)
sports

11(40.7) 13 (48.1) 11(28.9) 16 (50.0)

“Data are presented as n (%). B, Bankart repair alone; BR, Bank-
art repair with remplissage; Post, postoperative; Pre, preoperative.

external rotation due to excessive tension on the posterior
capsule from the remplissage procedure.?%152537 The
average postoperative external rotation deficit at 90° of
abduction in previous studies has ranged from 2° to
90 6-8,10,15,16,25.26.37 AJthough most of the reported deficits
were not statistically significant, negative effects on
patients’ shoulder function during daily activities and
sports have been reported.!*?3 In the current study, an
average deficit of 5° in external rotation in the symptomatic
shoulder compared with the contralateral shoulder was
found in patients who underwent Bankart repair with
remplissage, which was not significantly different from
that in patients with Bankart repair alone. Furthermore,
desirable outcomes for RTS also indicated a functional

TABLE 4
Rate and Time of RTS*

Group BR Group B P Value
RTL, n (%) 29/29 (100) 41/41 (100) —
Time to RTL, mo 20+15 1.7+1.6 .50
RTSA, n (%) 27/27 (100) 32/38(84.2) .03
Time to RTSA (lower level), 42+41 3.3+2.0 .26
mo
Time to RTSA (average level), 91+146 83178 .84
mo
RTSP, n (%) 21/27 (77.8) 19/38 (50.0) .02
RTSP of competitive sports, 14/18 (77.8) 13/26 (50) .06
n (%)
RTSP of overhead sports, 10/13 (76.9) 12/22 (54.5) .19
n (%)

Sense of fear, n (%) 11/27 (40.7) 24/38 (63.2) .04
Expectation fulfillment, n (%) 20/27 (74.1) 19/38 (50.0) .05

“Data are presented as mean + SD unless otherwise indicated.
Dash indicates not applicable. Bolded P values indicate statisti-
cally significant difference between groups (P < .05). B, Bankart
repair alone; BR, Bankart repair with remplissage; RTL, return to
normal life; RTS, return to sports; RTSA, return to sports at any
level; RTSP, return to sports at previous level.

recovery of shoulder ROM. Therefore, worries about possi-
ble failure to RTS because of loss of shoulder ROM are not
warranted.

To our knowledge, this is the first study to report specific
outcomes for RTS after arthroscopic Bankart repair with
remplissage in comparison with Bankart repair alone. In
this study, the general rate and time of RTS in patients who
underwent additional remplissage procedure were compa-
rable with findings of previous studies.®'"!® Significantly
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TABLE 5
P Values for Correlation Between Factors and RTS Outcomes®

RTSA RTSP

Time to RTSA (lower level) Time to RTSA (average level) Expectation Fulfillment

BR B BR B BR B BR B BR B
Age at surgery — .23 39 >.99 .34 .06 .63 .69 .98 .38
Age at initial instability — .23 .69 .59 .26 13 74 .78 .61 94
Symptom duration — .84 .36 .43 .85 .25 .75 .33 42 11
No. of preoperative dislocations — .86 .07 .87 .22 .36 .61 .54 .09 .62
Sense of fear — .04 .006 <.001 .64 .03 .37 .78 .001 <.001

“Dashes indicate not applicable. Bolded P values indicate statistical significance (P < .05). B, Bankart repair alone; BR, Bankart repair
with remplissage; RTS, return to sports; RTSA, return to sports at any level; RTSP, return to sports at previous level.

higher rates of RTSA and RTSP indicated desirable out-
comes of arthroscopic Bankart repair with remplissage.
Furthermore, several studies revealed a negative effect of
remplissage in patients who were involved in competitive
sports, especially overhead and throwing sports.'*® How-
ever, in the present study, no significant differences of
RTSP rate were shown among the patients who played com-
petitive and overhead sports after remplissage compared
with Bankart repair alone. This might have been caused
by different sports played by our population (eg, no patients
played rugby in this cohort).

Interestingly, it has been suggested that patients who
present a sense of fear have worse outcomes for RTS. Phys-
iologic factors such as loss of ROM and postoperative pain
have been blamed for unsatisfactory RTS outcomes.!'!®
However, the present study revealed that fear might act
as a crucial psychological barrier to RTS after shoulder
stabilization surgery. At the final follow-up, half of the
patients in group B did not RTS at their previous level,
although there were no obvious abnormalities in their
physical function regarding functional scores and active
ROM.

Although sense of fear after shoulder stabilization sur-
gery has not been formally defined, kinesiophobia, known
as fear of movement due to a feeling of vulnerability to a
painful injury or reinjury,'® might describe the situation to
some extent. Similar to kinesiophobia, a sense of fear could
possibly alter how patients move during sports in order to
avoid shoulder dislocations. People with fear could overre-
act in response to actual or potential threats, developing
avoidance behaviors that aim to reduce fear.?® These avoid-
ance behaviors could gradually progress to physical inac-
tivity in the long term, leading to undesirable outcomes for
RTS. Even if some patients do RTS postoperatively, they
might be unable to RTSP due to distorted movements. Fur-
thermore, sense of fear might negatively affect therapeutic
effectiveness of rehabilitation when exercise is prescribed,
resulting in unsatisfactory sports level and intensity after
surgery. In this study, patients with remplissage showed
less sense of fear than did those with Bankart repair alone,
which might explain the higher rates of RTSA and RTSP.
Moreover, less sense of fear could be brought on by a feeling
of security resulting from remplissage.

There are several limitations in the present study. First,
the outcomes for RTS were reported by the patients, which

could result in inaccuracy due to the retrospective nature of
this study. Second, given the epidemiologic features of ante-
rior shoulder instability in our region, a relatively small
sample size was achieved, and the patients’ sports types
in this cohort were slightly different from those reported
in previous studies. Third, inability to measure an engag-
ing Hill-Sachs lesion and the amount of glenoid bone loss
may have impaired our understanding for indications. For
example, we may have missed lesions that needed to be
better addressed. Because the indications for Bankart
repair with or without remplissage were different, any com-
parison of the outcomes should be interpreted with caution.
Fourth, further quantitative evaluation of outcomes for
RTS is needed because standard criteria for RTS after
shoulder stabilization surgery are not widely established.

CONCLUSION

Recurrence, pain, shoulder function, active ROM, RTS, and
sense of fear were satisfactory after arthroscopic Bankart
repair with remplissage. Specifically, along with less sense
of fear, the rates of RT'SA and RTSP after remplissage were
better than those after Bankart repair alone. Consideration
should be given to the psychological state of patients who
have a sense of fear, which might act as a risk factor for
unsatisfactory outcomes for RTS.
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