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Abstract
Introduction Traumatic shoulder instability most frequently occurs in young people often during sports events. Currently, 
the arthroscopic Bankart repair is the therapy of choice in the absence of extensive glenoid bone loss and has proved to be a 
safe and effective procedure. Nevertheless, we see recurrence of instability—especially if new trauma happens—and further 
data are needed to guide the right decision-making for these often young patients. The purpose of this study was to determine 
the long-term outcome 10 years after arthroscopic Bankart operation in terms of satisfaction of the patient, functional result, 
complications, recurrent instability, and development of osteoarthritis, and to look after possible risk factors for recurrence 
of instability and statistical proof of these.
Materials and methods Thirty-nine out of 49 patients underwent physical examination of both shoulders. We could perform 
a postoperative shoulder a-p X-ray in 28 patients. According to Samilson, [24] the extent of osteoarthritis was measured. 
The Constant score and the postoperative ROWE score were determined for both shoulders as well as the WOSI Score. In 
25 cases, we calculated the ISIS Score.
Results We could reach out to 89.6% of patients and 79.6% could be physically examined. The vast majority of 95.5% are 
either very satisfied or satisfied with the result at the time we ended the follow-up. The mean Constant score of 95.5 reflects 
this result. In contrast to this, we found at the same time in 15.3% ongoing clinical signs of instability of the concerning 
shoulder, even though 9.1% had to be re-operated for recurrent instability in between the follow-up timeline and we found 
in the X-rays (57.1% of all patients) in 35.7% at least moderate and in 10.7% severe signs of osteoarthritis. The Constant 
score but not the ROWE score differed significantly in patients with no or mild compared to those with moderate-to-severe 
osteoarthritis.
Conclusions The arthroscopic Bankart stabilization procedure showed after 10 years to be a very safe operation and to be 
able to produce a satisfying and functional very good long-term result—reflected by the Constant score. We assume that the 
extent of osteoarthritis seems to be the determining factor of the very good functional result, even though ongoing instability 
was present in 15.3% of the patients.

Keywords Shoulder instability · Shoulder · Glenoid labrum · General sports trauma

Introduction

Dislocation of the shoulder joint following trauma is the 
most common joint dislocation [1]. In most of these cases, 
the humeral head is pressed anteriorly and will injure the 
joint capsule [2]. After reposition, the capsular defect 
remains and leads to a weakening of the stability of the 
shoulder joint [3]. This may lead to recurrence of disloca-
tion at much less traumatic force [4]. The inability to control 
and stabilize the shoulder is affecting not only the ability to 
perform in sports but also the daily life activities and the 
professional life performance as well [5, 6]. These broad 
implications in combination with the often very young age 
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of affected patients lead to urgency in determining the right 
therapeutic measurements to stabilize the shoulder [7]. His-
torically, Perthes and then Bankart [8] were the first to find 
the capsulo-labral complex to be the most crucial stabiliz-
ing structure of the shoulder joint. Bankart performed the 
first series of open transosseous capsulo-labral repair and 
the outstanding results published in 1954 made his operation 
the gold standard of surgical intervention in case of trau-
matically caused shoulder instability. With the introduction 
of arthroscopic devices, the operation could be performed 
arthroscopically with suture anchors and optimal visualiza-
tion without the potentially damaging effects to the deltoid 
muscle, the subscapular tendon, and even the axillary nerve 
[3]. Harris et al. compared the published results of the open 
and the arthroscopic procedure, and could not find signifi-
cant differences in the outcome in respect of recurrent insta-
bility and return to the level of sports [9].

However, recurrent instability after surgical repair does 
happen [10], and in recent history, some authors reported 
studies with a follow-up timeline of 10 years with recurrence 
rates of instability of up to 30% [11].

Since we all try to provide the optimal result for the 
patient when considering surgical repair in terms of sta-
bility and risk of complications [12], especially in recur-
rent traumatic dislocation after a Bankart operation [13], 
the decision-making has to be done very carefully with the 
patient in good knowledge of the results [14].

Retrospectively, using the hospital data system, we con-
tacted all of the 49 patients, which were operated upon in our 
institution between June 2006 and December 2008 with an 
arthroscopic Bankart repair after primary traumatic disloca-
tion of the shoulder, to reveal information about the stability 
of the shoulder, possible complications and their ability to 
perform in sports, daily life, and professionally 10 years after 
the operation.

Materials and methods

Between June 2006 and December 2008, we performed 54 
consecutive arthroscopic Bankart procedures at 54 patients 
in the hand of two surgeons. The inclusion criteria were 
primary traumatic shoulder instability and operative inter-
vention in the above described time interval with the aim of 
a 10-year follow-up period and the exclusion criterion was 
recurrent instability with prior stabilizing operation (n = 5) 
of the concerning shoulder. 49 patients met the inclusion 
criteria and those were part of this study.

We started after the approval of the ethics committee of 
the medical faculty of the University of Heidelberg in May 
30th 2017.

It turned out that five patients were not accessible because 
of change of address and phone number. Therefore, in 
10.2%, we cannot provide with follow-up data.

The study was closed in February 15th 2019.

Records

The preoperative records of all 49 patients were reviewed 
and the date and cause of the initial trauma was determined. 
We classified the initial trauma in three classes: massive 
accident, direct hit, and distorsion trauma. The age at initial 
trauma and the age at the time of operation and all findings 
of the initial examination were collected including the num-
ber of dislocations prior operation, physical data like height 
and weight, the sports, and professional activities.

Operation

The arthroscopic operation was performed mostly in an 
ambulant setting in beach-chair position and general anes-
thesia in our institution. To re-fixate the capsulo-labral com-
plex, we used Lupine loop anchors (DePuy, Mitek, Rayn-
ham, MA, United States). We would see all patients the next 
day. The shoulder was strictly immobilized in a Gilchrist 
shoulder-immobilizer for 3 weeks, and after that, the patient 
started physiotherapy according to our treatment regimen: 
week 4–6: passive shoulder mobilization with limitation in 
abduction 90° and external rotation 20°. Week 7–12: active 
and passive mobilization without limitation and begin with 
isometric strengthening of the scapula-stabilizing muscles 
as well as the rotator cuff. Since week 13: begin of dynamic 
strengthening of the scapulothoacic system and the rotator 
cuff with sport-specific training.

The operative records were checked for the width of the 
Hill–Sachs lesion [15] modified after the Callandra [16] 
classification and the width of glenoidal defects modified 
after the Itoi classification [16]. We looked after lesions of 
the long head of the biceps tendon and the rotator cuff. The 
intraoperative findings of gleno-humeral translation as a sign 
for hyperlaxity were classified after the Hawkins classifica-
tion as well as the finding of a sulcus sign.

Physical examination

Forty-four patients were contacted and invited to the hospi-
tal. As stated above, we did not reach out to 5 of the patients 
because of change of address and phone number (10.2%). 
Thirty-three patients complied with our invitation (67.85%), 
and we asked about recurrence of instability, the sports 
activity, and the influence of the operated shoulder at the 
professional activity. Then, a thorough physical examination 
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was performed by two observers with emphasis on insta-
bility. Both shoulders were examined. In case the patients 
had no time to come to the hospital, we fixed a date and 
made the physical exam and the interview at their place. In 
these six cases (12.24%), we could not perform the shoulder 
X-ray. Put together, 39 patients were physically examined 
and questioned (79.59%). Five of the contacted patients were 
not comfortable to be examined at all but would do the tel-
ephone interview and would fill out the questionnaire and 
send it back to us (10.2%)—so in 44 of 49 patients (89.6%), 
we know how they do and what happened to them in the 
follow-up time period.

X‑rays of the shoulder

The preoperative shoulder X-rays could be collected of 
25 patients (51.02%) and they were re-examined by two 
examinors after signs of osteoarthritis after Samilson [17] 
measuring Osteophytes in mm after standardizing with refer-
ence body and the bony lesions at the time of the operation 
including the presence of bony lesions of the glenoid rim 
and the extent of the Hill–Sachs lesion. At the hospital visit 
of the 33 patients, we performed a shoulder a-p X-ray in 
28 patients (57.14%) to look after signs of osteoarthritis in 
similar fashion and measured cystic formations in the gle-
noid rim.

Measuring the scores

We measured the ROWE score for signs of recurrent insta-
bility, the Constant score for shoulder function for both 
shoulders and assessed the satisfaction of the patient. The 
force in N was measured as the average of three trials put-
ting maximal force in holding the arm in 90° abduction in 
place while pulling upward with a Newton-meter. This was 
done for both shoulders. Retrospectively we calculated the 
ISIS score [18] for the 25 patients (51.02%) when preopera-
tive X-rays were still available. The patient had to fill out a 
questionnaire to assess the subjective shoulder-related daily 
life and professional impairment with the Western Ontario 
Score-Index form.

Statistical analysis

For descriptive statistics, we summarized results for discrete 
variables in absolute and relative frequencies, while for con-
tinuous variables, we provided means, standard deviations, 
medians, and minimum and maximum values. For the com-
parison of continuous or ordinal variables (e.g., Constant 
score in patients with no-to-mild vs. moderate-to-severe 
osteoarthritis), descriptive p values of Mann–Whitney U 
tests were provided. Spearman correlation tests were applied 

to investigate potential correlations between continuous and/
or ordinal variables. The conducted analyses and derived 
p values are purely exploratory and have no confirmatory 
value. Statistical analysis was performed using SAS Ver-
sion 9.4.

Results

Of all 49 patients, the preoperative and the operative 
records were collected. We had 44 male (89.8%) and 5 
female patients (10.2%). The mean age at the time of the 
initial dislocation was 26.1 years (median: 23 years, range: 
15–65 years). The initial accident occurred at sports activi-
ties in 26 cases (53.06%) (Table 1).

The kind of trauma was classified as follows: massive 
accident: 2 cases (4.08%), direct hit to the shoulder: 25 
cases (51.02%) and distorsion trauma: 22 cases (44.9%). 
21 (42.86%) dislocations occurred at the right shoulder 
and 28 at the left (57.14%). In the median, two disloca-
tions occurred till the operation took place (mean 16.2, 
range 1– > 200). After the initial dislocation, the median 
time-frame to operation was 5 months (mean 28.2, range 
1–252 months).

We could recollect preoperative shoulder X-rays of 25 
patients. Only in 1 case (4%), we found mild signs of gle-
noidal osteoarthritis. In one other case, there was a non-
dislocated fracture of the greater tuberosity, which was 
treated conservatively. Four of the X-rays showed a small 
bony Bankart lesion (16%).

The mean age at time of the operation was 28.4 years 
(median: 27 years, range 16–65 years). All operations were 
performed under general anesthesia in beach-chair posi-
tion arthroscopically. In any case, we used Lupine Loop 
anchors (DePuy Mitek). 45 patients received 2 anchors 
(91.83%), 1 only 1 anchor (2.04%), and 3 patients 3 

Table 1  Sports events leading to shoulder dislocation

Sports Number of 
patients

% Of these 
competitive

%

American football 2 7.7 1 16.7
BMX 1 3.8 0 0
Mountain climbing 2 7.7 0 0
Handball 3 11.5 2 33.3
Motocross 1 3.8 0 0
Roll-hockey 1 3.8 0 0
Snowboard 4 15.4 0 0
Soccer 8 30.8 2 33.3
Ski 3 11.5 0 0
Volleyball 1 3.8 1 16.7
Total 26 100 6 100
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anchors (6.12%). The reconstruction could be performed 
anatomical in 44 cases (89.8%); in 5 cases (10.2%), a neo-
labrum out of the ruptured capsule had to be constructed. 
In addition to the labral repair, an interval closure was 
performed in 5 patients (10.2%). Refixation of the biceps 
anchor was done in 1 case (2.04%).

The intraoperative findings concerning capsular stabil-
ity were as follows: the Shift Test according to Hawkins: 
37 cases grade 1 (75.51%), 8 cases grade 2 (16.33%), and 
4 cases grade 3 (8.2%). A positive sulcus sign was found in 
15 patients (30.6%). Therefore, all-together signs of hyper-
laxity were intraoperatively found in 18 patients (36.7%). 
Concerning the gleno-humeral pathway [19, 20], we looked 

after the Hill–Sachs lesion modified after Callandra [16] and 
found no obvious lesion in two patients (4.08%), Type 1 
with a small lesion loco typico in 44 cases (89.8%), and a 
large but nonengaging lesion was found in 3 cases (Type 2) 
(6.12%). There was no case with an engaging lesion (25). 
A small bony Bankart fragment could be found in 4 cases 
(8.2%) (Itoi modified Type II) (11). The remaining findings 
are shown in Table 2.

As stated above, 39 patients (79.59%) were contacted and 
were open for physical examination. Five patients (10.2%) 
were only willing to give answers via telephone but were 
willing to fill out the questionnaire. Five (10.2%) patients 
could not be reached at all because of change of address and 
telephone number.

The mean follow-up time was 122.9 months (median: 
124.5 months, range 105–141 months).

A re-dislocation after the operation took place in 7 
patients of 44 we contacted (15.9%) (Fig. 1).

Only in one patient, the re-dislocation occurred in 
between the first 2 years after operation; all others appeared 
at or after 24 months postoperatively. Three of them (42.9%) 
were atraumatic and treated conservatively. Four had been 
traumatic (57.1%) and had to be re-operated. In three of 
these, a second arthroscopic Bankart operation, and in one 

Table 2  Intraoperative findings

Operative records Found % Not found %

Sulcus sign 15 30.6 34 69.4
Bony Bankart lesion 4 8.1 45 91.9
Significant SLAP lesion 1 2 48 98
Significant rotator cuff lesion 0 0 49 100
Anatomical labral reconstruction 44 90 5 10
Additional interval closure 5 10.2 44 89.8

Fig. 1  Recurrence of shoulder instability in the follow-up period
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case, an open Latarjet procedure was performed in our 
institution.

The physical examination in 39 patients revealed a 
reduction in passive external rotation of 74.7° (median: 
80°) in comparison to the non-operated shoulder with 
81.3° (median: 80°). All other findings of the physical 
examination are presented in Table 3.

A positive anterior apprehension sign was to be found 
in 6 patients (15.3%). Two of them did have a second 
arthroscopic Bankart operation during the follow-up inter-
val and still experienced atraumatic instability (2 and 3 
atraumatic re-dislocations, respectively). Three of the 
remaining four patients had either one or two atraumatic 
re-dislocations and one patient had no re-dislocation at 
all and did very well besides experiencing apprehension 
when tested. Therefore, all-together in 8 out of 39 patients 
(20.51%)—including the remaining 2 patients who were 
re-operated but showing no signs of recurrent instability at 
the time of the examination and doing very well so far—
we found objective signs of recurrent instability after the 
initial Bankart operation.

Statistically, we could not find any of the clinical signs, 
including age, force of initial trauma, or number of disloca-
tions prior to the operation as well as signs of hyperlaxity, to 
be significantly different in patients who experienced recur-
rent shoulder instability compared to patients without recur-
rent shoulder instability in the follow-up interval (Table 4).

The mean postoperative ROWE score [2] was 84.6 Points 
(median: 100 range 15–100) for the operated shoulder and 
95.8 Points (median: 100 range 30–100) for the opposite 
side. The mean functional Constant score showed for the 

operated shoulder 95.5 Points (median: 100, range 88–100 
Points) and for the opposite side 99.0 Points (median 100, 
range 88–100).

The good functional results being shown by the Constant 
score may reflect the high overall satisfaction rate of 30 
patients very satisfied (68.2%), and 12 satisfied (27.3%) and 
only two were not satisfied with the result (4.5%).

The WOSI Scores of 44 Patients are shown in Table 5.
We used and summarized the raw points given by the 

patient to each questioned symptom ranging from 1 (no felt 
symptoms) to 10 (massive felt symptoms) for all 21 items. 
Therefore, the minimum summarized complaints are 21 
points and the maximal are 210 for the 21 items. The sub-
jective perception of the described signs and symptoms did 
inversely very well correlate to the postoperative ROWE 
Score as is to be expected (p = 0.0002, correlation coeffi-
cient = − 0.57). Interestingly it did also significantly cor-
relate to the Constant score (p = 0.0007, correlation coef-
ficient = − 0.52), as well. This was also the case for either 
the physical symptoms (Section A) (ROWE p = 0.0016, cor-
relation coefficient = − 0.49, Constant score p = 0.0001, and 
correlation coefficient = − 0.57), the recreational and occu-
pational activities (Section B) (ROWE p = 0.0005, correla-
tion coefficient = − 0.53, Constant score p = 0.045, and cor-
relation coefficient = − 0.32), the daily life activities (Section 
C) (ROWE p = 0.0005, correlation coefficient = − 0.53, Con-
stant score p = 0.0008, correlation coefficient = − 0.51) and 
the allover perception of the concerning Shoulder (Section 
D) (ROWE p = 0.0006, correlation coefficient = − 0.53, Con-
stant score p = 0.0095, and correlation coefficient = − 0.41). 

Table 3  Clinical findings of all 
patients

Variable n Mean Std. deviation Minimum Median Maximum

Age Dislocation in a 49 26.1 10.5 15 23 65
Age Operation in a 49 28.4 10.1 16 27 65
Height In cm 39 180 6.9 163 182 190
Weight In Kg 39 82.2 11.3 62 80 115
Follow-up In months 44 122.9 9.6 105 124.5 141
Number Dislocations 44 2.8 15.3 1 2  > 100
Elevation Active in ° 39 171.4 2.3 170 170 175
Elevation (o) Active in ° 39 171.5 2.3 170 170 175
Abduction Active in ° 39 164.1 14.9 100 170 175
Abduction (o) Active in ° 39 168.2 9.0 120 170 175
External rotation Passive in ° 39 74.7 13.4 30 80 90
External rotation (o) Passive in ° 39 81.3 7.8 50 80 90
Force In N in 90° abd 39 66.33 16.47 31.16 62.31 89.01
Force (o) In lbs. In 90° abd 39 67.23 15.58 44.52 62.31 89.01
ROWE score Postoperative 39 84.6 24.2 15 100 100
ROWE score (o) Postoperative 39 95.8 15.2 30 100 100
Constant score Postoperative 39 95.5 5.9 78 98 100
Constant score (o) Postoperative 39 99.0 2.2 88 100 100



3372 Archives of Orthopaedic and Trauma Surgery (2022) 142:3367–3377

1 3

Figure 2 gives insight to the summarized WOSI Score points 
and the respecting constant scores of the patients.

The postoperative X-ray of the operated shoulder could 
be obtained from 28 patients (57.14%). After Samilson 
[17], we measured the osteophytes in mm and found no 
signs of osteoarthritis in 3 patients (10.7%), mild arthritis 
in 12 patients (42.9%), moderate arthritis in 10 patients 
(35.7%), and severe arthritis in 3 cases (10.7%). Cystic 
formations in the glenoid rim were found in 3 patients 
(10.7%) ranging from 2 to 6 mm (Table 6).

The extent of the osteoarthritis 10 years after arthro-
scopic stabilization did not show differences in the ROWE 
score, or the WOSI scores.

When relating the functional status measured by the 
constant score of the shoulder to the extent of osteoarthri-
tis, we found that the patients with high constant scores 
had less osteoarthritis (Fig. 3).

To receive larger group sizes to apply U tests for group 
comparisons, we divided osteoarthritis into two groups. 

The first were patients with no or mild signs of osteoarthri-
tis (n = 15) and the second group with moderate and severe 
osteoarthritis (n = 13). We could find that the patients with 
no or mild signs of osteoarthritis did show a significantly 
better Constant score compared to those with moderate or 
severe osteoarthritis (p = 0.038) (Fig. 4).

We measured the ISIS score (2) in case the preoperative 
X-ray could be collected (n = 25) and we found only 1 patient 
(4%) to be >  = 7. This patient luckily did very well and had 
no signs of recurrent instability and was very satisfied.

Concerning peri-operative complications, we found no 
infection or nerve lesions. Two patients complained about 
partial postoperative shoulder stiffness and were treated con-
servatively (4.5%).

Table 4  Clinical findings of 
patients with recurrent shoulder 
dislocation (n = 7) compared 
to those without (n = 36) 
dislocation in the follow-up 
period

Variable n Mean Std. deviation Minimum Median Maximum

Age Dislocation in a 36
7

27.1
20.0

11.6
3.3

15
15

24
21

65
25

Age Operation in a 36
7

29.1
21.7

11.1
3.5

16
18

26.5
21

65
27

Number Dislocations 36
7

8.8
2.4

33.1
1.6

1
1

1
2

 > 100
5

Elevation Active in ° 32
7

171.2
172.9

2.1
2.7

170
170

170
175

175
175

Abduction Active in ° 32
7

165.5
157.5

10.9
27.2

120
100

170
170

175
175

External rotation Passive in ° 32
7

75.3
72.1

11.6
20.6

40
30

80
80

90
90

Force In N in 90° abd 32
7

66.31
66.31

16.91
16.02

31.15
51.18

62.31
57.86

89.01
89.01

Force (o) In N In 90° abd 32
7

67.20
67.65

15.58
17.36

44.51
51.18

62.31
57.86

89.01
89.01

ROWE score Postoperative 32
7

94.8
37.9

9.1
13.2

65
15

100
45

100
50

Constant score Postoperative 32
7

96
93.3

5.5
7.8

78
80

98
94

100
100

Constant score (o) Postoperative 32
7

98.9
99.1

2.3
1.6

88
96

100
100

100
100

Table 5  Western Ontario 
shoulder instability score

Variable n Mean Std. deviation Minimum Median Maximum

WOSI score A Sum in points 44 24.3 17 10 17 63
WOSI score B Sum in points 44 9.2 6.9 4 5.5 27
WOSI score C Sum in points 44 9.5 7.3 4 6 30
WOSI score D Sum in points 44 8.0 6.9 3 4.5 27
Total WOSI score Sum in points 44 50.9 35.2 21 32 136
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Discussion

Instability of the shoulder joint is the most common cause 
of dysfunctional complaints in young people [1]. Either 
they experience a traumatic event, frequently during 
sports activities with a forceful dislocation or, especially 
in the developmental phase, there may be a dysbalance 
between the capsular strength and the forces put upon the 
shoulder, even without apparent trauma, causing pain and 
unwillingly dislocation of the joint [21]. Both cases lead to 
physical impairment and inability to perform in sports or 
in professional life [7]. After traumatic events, the arthro-
scopic Bankart repair is in most cases shown to restore 
stability of the shoulder with a low risk of operative com-
plications [22]. This could be confirmed in our study. As 

in other publications [22, 23], we found 10 years after the 
operation at least one recurrent dislocation in 7 patients 
(16.3%) and recurrent instability in 8 patients we are aware 
of (20.3%). Patients who experienced a postoperative re-
dislocation were in the median 21 years of age at the time 
of the operation compared to 26.5 years (median) to those 
who did not—although this was not statistically signifi-
cant. In 4 of the 7 patients, the re-dislocations resulted 
from another traumatic event. Since these 4 patients did 
undergo a second operative stabilization, we could find 
at the time of the clinical assessment 10 years after the 
first operation 6 patients to still showing clinical signs of 
shoulder instability (15.4%). Three of these 6 nevertheless 
were very satisfied with the overall result—they have no 
shoulder pain and mostly adapted their sports activities, 
two were fairly satisfied, and only one was not satisfied 

Fig. 2  Correlation between the WOSI scores and the Constant score

Table 6  Postoperative 
osteoarthritis after Samilson 
[17]

Osteophytes Grade Humeral Glenoidal Joint-space 
narrowing

Glenoid cysts Total

None 14 9 25 25 3
 < 3 mm Mild 9 13 0 1 12
3-7 mm Moderate 5 5 1 2 10
 > 7 mm Severe 0 1 2 0 3
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because of ongoing signs of instability after having 
received 2 arthroscopic Bankart stabilization procedures.

Comparable long-term studies using the arthroscopic 
Bankart repair found a re-dislocation rate of 18.8% [24, 25] 
in a 13-year follow-up, in 8–10-year follow-up 35% [26], 
and others report a rate of 25% [27], 12% [28], and 5% 
[29], respectively. Lowering the follow-up time, of cause, 
reduces the reported re-dislocation rate to 8.2% [30] in a 
3.5-year follow-up and 6.4% [31] in a 4.3-year follow-up. 
These results were also confirmed by our study, since the 
first re-dislocation was found taking place not earlier than 
24 months after the initial operation (Fig. 1).

The physical examination revealed a mean postoperative 
ROWE score of 84.6 of the concerning shoulder and 95.8 
of the opposite side. The mean Constant score was 95.5 and 
99, respectively; in 39 patients, we were able to perform a 
physical examination on. In other studies, the postoperative 
ROWE-score ranged from 84.3 to 92 [11, 30–32]—mostly 
depending of the follow-up time. These scores are mostly a 
reflection of the recurrence of shoulder instability over time 
after the operation and are in line with our findings.

Since we could not reach out to physically examine all of 
the patients, we were happy to be delivered the completed 
WOSI Questionnaire and being able to add the subjectively 
felt symptoms to the medical history of the interview via 

telephone. We had an overall average WOSI score of 50.9 
points ranging from 21 to 136 Points. This score had a sig-
nificant inverse correlation with the ROWE score and the 
Constant score, as well [Fig. 2]. Patients with high ROWE 
and Constant scores showed significantly low WOSI scores 
points throughout almost every single item of the Question-
naire. These results may give proof of the quality of the data 
in our physical examination, but it suggests at the other side 
even only having the data of the Questionnaire without hav-
ing the possibility to perform a physical examination to be 
able to have a very good insight to the concerning shoulder 
problem.

In 28 patients (57.14%), we were able to perform a shoul-
der X-ray at the time of the visit in our clinic. We found, 
measuring the osteophytes after Samilson [17] in mm by 
two observers, no or only mild signs of osteoarthritis in 15 
patients (53.6%). Moderate osteoarthritis was present in 10 
(35.7%) and severe osteoarthritis in 3 cases (10.7%). Adding 
the moderate and the severe cases, 46.6% showed explicit 
signs of osteoarthritis. In other long-term studies, moderate-
to-severe osteoarthritis was present in 10–40% [11, 27, 33]. 
The high percentage of explicit osteoarthritis in our study 
may be due to the fact that of the 39 patients we saw and 
could perform a physical examination on; only 28 were able 
and willing to do the X-ray. Six patients were visited at their 

Fig. 3  Extent of osteoarthritis in relation to the Constant score of the patients
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place and we could not perform the X-ray—all of those were 
very satisfied with the result of the operation. The remaining 
5 patients in the clinical setting mostly denied it, because 
they had no problems with the shoulder and claimed to still 
be very young and therefore did not want to get exposed to 
radiation. It is reasonable to assume that in these 11 patients, 
we would have found no or only mild signs of osteoarthritis.

Finally, we looked after the clinical effect of the measured 
osteoarthritis. We divided into two groups—one with no or 
mild and one with moderate and severe osteoarthritis and 
applied a U test for group comparison of the ROWE and 
the Constant score data. No difference was observed for the 
ROWE score, but for the Constant score (Fig. 3)—divided 
into 2 subgroups—patients with no-to-mild osteoarthritis 
showed significantly higher Constant scores compared to 
patients with moderate-to-severe osteoarthritis (Fig. 4). 
These results may show that the functional status of the 
shoulder—represented by the Constant score—10 years after 
stabilization operation—is more dependent of the osteoar-
thritis than still on instability.

Conclusion

This is a retrospective long-term study of the outcome of a 
series of 49 consecutive arthroscopic Bankart operations on 
49 patients. In the interval of a median 124.5 months later, 
we found 7 cases with at least one recurrent dislocation of 
the shoulder—4 of these caused by new severe trauma. Only 
3 have been atraumatic. Overall, there is a high satisfac-
tion rate confirmed by the median Constant score of 98. We 
found no case of infection or nerve lesion or any major com-
plication. This result confirms that this operation is very safe 
and very effective. Nevertheless, digging deeper, we found at 
the reexamination after 10 years in 6 patients clinical signs 
of ongoing instability and in 13 patients moderate or severe 
signs of osteoarthritis.

Limitations

The biggest limitation of this study is the incomplete data 
set. Most of the patients with traumatic shoulder instability 
are young people. Reaching out to them 10 years after the 
operation is a really difficult task and not in all cases pos-
sible. But even after having contact by mail or telephone—
they may live far away now—they may feel well with the 

Fig. 4  Correlation between the Constant score and osteoarthritis after dividing in two subgroups
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shoulder and so do not see the need to come to the hospital 
for scientific reasons. The more symptomatic they are, the 
easier it is to move them back to the hospital for examina-
tion and make an X-ray of the shoulder. Furthermore, we did 
not have a control group. There are only 5 women, and in 
about half of all patients, it was a sports accident causing the 
instability. This is a very heterogeneous group. There is a big 
variation of the age when the accident took place. In addi-
tion to this, there is a big variation in the timeline between 
first traumatic shoulder dislocation and the operation, and 
there is a large variety of number of dislocations until the 
operation took place.
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