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Abstract

We report the outcome of a modified Bankart procedure using suture anchors in 31 
patients (31 shoulders) with a mean follow-up of 11 years (10 to 15).

The mean age of the patients was 28 years (16 to 39). At follow-up, the mean Rowe 
score was 90 points (66 to 98) and the Constant score was 96 points (85 to 100). A 
total of 26 shoulders (84%) had a good or excellent result. The rate of recurrence varied 
between 6.7% and 9.7% and depended on how recurrence was defined. Two patients 
had a significant new injury at one and nine years, respectively after operation. The 
overall rate of instability (including subluxations) varied between 12.9% and 22.6%. All 
patients returned to work, with 29 (94%) resuming their pre-operative occupation and 
level of activity. Mild radiological osteoarthritis was seen in nine shoulders (29%) and 
severe osteoarthritis in one. 

We conclude that the open modified Bankart procedure is a reliable surgical technique 
with good mid to long-term results.
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Introduction

The common form of instability of the shoulder is traumatic anterior dislocation,1 and 
operative treatment is classified as anatomical or non-anatomical. The former was first 
described by Bankart2 in 1938 and involves reconstruction of the labrum and/or capsular 
structures. Non-anatomical techniques include the Bristow-Latarjet procedure,3 the Eden-
Hybinette procedure,4 the Magnusson-Stack procedure,5 the Putti-Platt procedure6 and the 
Weber osteotomy procedure.7 More recently, the Bankart procedure has been described in 
association with a capsular shift, and arthroscopic techniques have also been developed.8,9 
However, recent reports have described a higher rate of failure in arthroscopic stabilisation.10–13

Many orthopaedic surgeons favor the open Bankart procedure because it has good long-
term results with few complications.10–17 However, despite its popularity, no long-term 
results in terms of glenohumeral arthritis18–20 have been described. Long-term studies are 
needed because this disorder usually occurs in young patients.

We aimed to analyze the long-term clinical and radiological results of the modified 
Bankart repair in terms of stability and the incidence of glenohumeral osteoarthritis.

Patients and methods

In a retrospective single-surgeon (RTS) study 34 patients who had undergone stabilization 
of the shoulder between November 1989 and December 1993 were reviewed at a mean 
follow-up of 11 years (10 to 15). None had multi-directional instability or previous 
operative procedures on the shoulder. Three patients were lost to follow-up, leaving 31 
for evaluation.

There were 26 males and five females with a mean age at the time of operation of 28 
years (16 to 39). No patient had a bilateral procedure. Their mean age at follow-up 
was 40 years (29 to 50). Nine of the operations were on the dominant side and there 
were no operative complications. A standardized patient questionnaire in combination 
with a standardized physical examination of the shoulder and additional radiological 
examination were carried out.

The outcome was scored using the Rowe score,21 the score of Constant and Murley22 and 
the Dutch simple shoulder test (DSST).23 Pain was scored using a visual analogue scale.24 
Overall patient satisfaction was determined by a four-point ordinal scale (excellent, 
good, moderate and poor) and the patients were asked whether they would undergo the 
same procedure again. Radiological evaluation was performed using the classification of 
Samilson and Prieto.25 True internal and external rotation views, as well as an axillary 
view, were taken of both shoulders. At the final follow-up all assessments were done by 
an independent investigator (TDB).
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Operative technique
The patient is under general anesthesia in a beach-chair position. The subscapularis 
tendon is incised vertically, approximately 1.5 cm medial to its insertion, leaving the 
inferior part intact. The capsule is incised vertically on the lateral side. A T-shaped capsular 
opening is created, raising a superior and an inferior capsular flap. The cortical layer of 
the glenoid rim is roughened with an osteotome to expose parts of bleeding cancellous 
bone. Three to four holes for bone anchors are made on the edge of the glenoid. Mitek 
I and later Mitek II (DePuy Mitek, Raynham, Massachusetts) anchors were used. The 
labrum (or its remnants) and the medial capsular flap are then reattached to the glenoid 
and the rotator interval closed. The two capsular flaps are then shifted, the superior flap 
inferiorly and the inferior flap superiorly, until it is sufficiently tight. The arm is held in 
neutral rotation and in abduction of approximately 30° during this manoeuvre. Finally, 
two additional sutures are placed between the two capsular flaps to close the horizontal 
T incision of the repair. The subscapularis muscle is reattached anatomically to its 
insertion. Post-operatively, the arm is placed in a shoulder immobilizer for six weeks.

Statistical analysis
This was performed using SPSS version 12.0.1 for Windows (SPSS Inc., Chicago, 
Illinois). Simple (fourfold) cross-table analysis was used to quantify the relationship 
between discrete outcome variables, such as instability and osteoarthritis, and various 
discrete risk factors, including age, gender, number of subluxations, function etc. We 
used the chi-squared test or Fisher’s exact test for the binary variables. In cases of paired 
binary data (outcome variables) we used the McNemar test and a paired t-test for mean 
differences. In the case of a statistically significant association (p ≤ 0.05), we used logistic 
regression to model the probability/odds of an outcome.

Results

Stability
At the final follow-up three patients (9.7%), all male, had encountered a re-dislocation, 
two after further trauma. One had fallen at high speed whilst water-skiing nine years 
after the initial operation. A further four patients (12.9%) complained of episodes of 
subluxation or had pain. Two of these described a sensation of subluxation during the 
first two years post-operatively, which then disappeared. The rate of instability varied 
between 12.9% and 22.6% depending on the definition (Table 1). Further reference to 
the instability group later in the text, relates to patients still experiencing instability at 
final follow-up (group B).

Three patients (9.7%) had a positive apprehension test during follow-up. All belonged 
to the instability group (B) and one had a further dislocation.
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When using the (binary) multivariable logistic regression model with instability as the 
dependent variable, no significant correlation/regression was found for the covariates 
present, i.e. age (regression coefficient −1.240, p = 0.291), gender (regression coefficient 
0.686, p = 0.699), length of follow-up (regression coefficient 0.197, p = 0.665), number 
of dislocations pre-operatively (regression coefficient 0.627, p = 0.674), presence of 
osteoarthritis at the time of follow-up (regression coefficient 1.360, p = 0.289) and 
external rotation at the time of follow-up (regression coefficient 0.601, p = 0.696).

Table 1: Summary of rate of instability at final follow-up vs during follow-up

Instability group*

Instability rate (%) (number 
of patients with dislocation 
+ subluxation + pain)

Recurrence rate (%) 
(number of patients 
with dislocation)

Number of 
patients with 
subluxation + pain

Group A (n = 7) 22.6 (7) 9.7 (3) 4

Group B (n = 5) 16.1 (5) 9.7 (3) 2†

Group C (n = 4) 12.9 (4) 6.4 (2)‡ 2†

* A, all patients with any episode of post-operative instability during follow-up; B, all patients with 
instability symptoms at the time of final review; C, as group B with the one late trauma patient excluded 
at the time of final review.
† Minus the 2 patients with no complaints of subluxation at final follow-up.
‡ Minus 1 trauma patient at 108 months after surgery.

Rowe score, Constant score and Dutch simple shoulder test
The mean Rowe score at final follow-up was 90 (66 to 98) and the mean Constant score 
for the operated side was 96 (85 to 100) and for the non-operated side 99 (82.5 to 100). 
The mean DSST was 12 of 13 (9 to 13). The mean results for each of the instability 
groups are presented in Table 2.

Table 2: Summary of mean (range) Rowe, Constant and Dutch simple shoulder test (DSST) scores for 
the different instability groups

Instability group* Rowe score
Constant score 
(affected shoulder)

Constant score 
(unaffected shoulder)

DSST 
(maximum 13)

Group A (n = 7) 90 (66 to 98) 96 (85 to 100) 99 (82,5 to 100) 12 (9 to 13)

Group B (n = 5) 76 (66 to 89) 90 (85 to 95) 97 (89 to 100) 11 (9 to 13)

Group C (n = 4) 72 (66 to 78) 90 (85 to 95) 96 (89 to 100) 11 (9 to 13)

* A, all patients with any episode of post-operative instability during follow-up; B, all patients with 
instability symptoms at the time of final review; C, as group B with the one late trauma patient excluded 
at the time of final review.
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Overall patient satisfaction / confidence / visual analogue score – pain
At the time of follow-up, 26 (84%) of the patients had excellent or good results. Two 
(6%) had poor results. Both belonged to the instability group. A total of 28 (90%) had 
no limitations in function. The mean visual analogue pain score was 0.5 (0 to 3) for 
the operated side compared with 0.2 (0 to 6) for the non-operated side. A total of 27 
patients (87%) stated that they would have the operation again.

Functional results
The mean external rotation (in 0° of abduction) was 47° (10° to 75°) for the operated 
side compared with 53° (30° to 80°) for the non-operated side. Four patients (13%) had 
a difference of more than 15° of external rotation (5° to 35°) in 0° of abduction in the 
operated arm compared with the non-operated arm at follow-up. The mean external 
rotation in 90° of abduction was 89° in each arm (80° to 90°). All patients had a full 
range of flexion and abduction on the operated side. One showed minor restrictions 
(160° of flexion and abduction) on the non-operated side. In this patient, however, 
at the time of follow-up, radiographs showed severe signs of osteoarthritis (Samilson-
Prieto25 class III) on the non-operated side. We found a mean difference of 6° of external 
rotation (0° to 35°) in 0° of abduction in favor of the non-operated side (paired t-test, 
p = 0.001). No patient had signs of diminished strength or atrophy of the shoulder 
musculature on the non-operated side.

Post-operative glenohumeral osteoarthritis
At the time of follow-up, 30 (97%) of the contralateral shoulders had no signs of 
osteoarthritis according to the Samilson-Prieto25 classification. As described, the 
remaining patient had severe unilateral osteoarthritis (Samilson-Prieto25-III). On the 
operated side, 21 shoulders (68%) had no signs of osteoarthritis (Samilson-Prieto25-0), 
nine (29%) had mild (Samilson-Prieto25-I) and one (3%) severe osteoarthritis 
(Samilson-Prieto25-III). The shoulders with signs of severe osteoarthritis occurred in 
separate patients. The incidence of osteoarthritis (Samilson-Prieto25 class I to III) on the 
operated side compared with that on the non-operated side was statistically significant 
(McNemartest, p = 0.012). No statistically significant covariates were found regarding 
glenohumeral osteoarthritis on the operated side as the dependent variable (e.g. gender 
(p = 0.522), age at time of operation (p = 0.958), time until operation (p = 0.686), 
patient satisfaction (p = 0.313), instability (p = 0.147), number of dislocations pre-
operatively (p = 0.109), external rotation at time of follow-up (p = 0.525)).

Work participation
Of the 31 patients, 29 (94%) returned to their former work or reached the same level 
of activity. Two (6%) changed occupation. However, these changes were not shoulder-
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related. Post-operative restrictions during work were scored on a five-point ordinal scale 
(no problems, occasional problems, and minor, moderate and severe problems). A total 
of 22 patients (71%) had no restrictions at all at the time of follow-up and six (19%) 
had occasional problems, mainly during overhead work activities. One of these patients 
continued to experience instability and two showed minor signs of osteoarthritis 
(Samilson-Prieto25 class I) on the operated side. Two patients (6%) had minor problems 
during work activities, one of whom had instability symptoms. Another patient with 
instability reported moderate problems during work. None of our patients described 
their problems as severe. In the logistic regression model no significant covariates were 
found with resumption of work as the dependent variable (gender p = 0.178, age at time 
of operation p = 0.563, time until operation p = 0.521, patient satisfaction p = 0.701, 
instability p = 0.178, number of dislocations pre-operatively p = 0.338, external rotation 
at time of follow-up p = 0.579, respectively).

Sports participation
Regarding the restrictions in sport activities the same ordinal scale was used. Pre-
operatively, 28 patients (90%) participated in some form of sports activity, of whom 15 
did contact and 13 non-contact sports. At the final follow-up, 22 (71%) participated 
in some form of sports activities, of whom 18 (82%) regained their pre-operative level 
of activity and eight (36%) resumed contact sports. Comparison of these groups (sport 
versus no sport) showed no major differences in regard to the age and the Rowe, DSST 
and Constant scores (Table 3).

At follow-up, one patient had severe difficulties during overhead sport activities such as 
tennis. This patient had no functional restrictions (external rotation > 45°), no instability 
or a positive apprehension test and no signs of osteoarthritis. Eight patients (26%) 
mentioned minor or moderate difficulties during overhead sport activities, five (16%) 
of whom described symptoms of instability and of these, one (3%) had severe signs of 
osteoarthritis (Samilson-Prieto25 III) and three (10%) minor signs on the operated side.

Table 3: Sport vs no-sport group

Sport (n = 22) Non-sport (n = 9)

Mean age at time of follow-up (range) 41 (31 to 52) 42 (34 to 57)

Number of patients with instability complaints at time of 
follow-up

5 2

Mean Rowe score (range) 90 (67 to 98) 89 (67 to 97)

Mean DSST* (range) 12.5 (10 to 13) 11.9 (9 to 13)

Mean Constant score (range) 96 (85 to 100) 95 (86 to 100)

* DSST, Dutch Simple Shoulder test.
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Discussion

Our study has shown that the rate of recurrent dislocation was 9.7%, all occurring after 
further trauma. The total rate of instability (dislocations and subluxations) was 22.6% 
at any stage post-operatively but by the time final review had reduced to 16.7% with 
inclusion of all patients.

There is always debate concerning recurrent dislocation after significant trauma 
regardless of timespan. Whether a dislocation after severe trauma without any foregoing 
shoulder complaints occurring years after stabilization should be classed as a failure is 
questionable. In two of the three patients with recurrence, this resulted from a new 
significant traumatic event and was probably not related to the stabilization procedure. 
One patient had a full functional shoulder without any complaints before the new 
injury nine years later. We believe that this patient should be classed as a recurrence, but 
not a failure of the operative technique.

If the rate of recurrence alone was used as an outcome of shoulder stabilization, then 
the success of the procedure is likely to be overestimated. Subluxation, pain and 
apprehension are also symptoms of instability and Kirkley et al.26 have suggested that 
disease-specific measurement of quality of life should also be used. During follow-up, 
two patients reported feelings of instability during the first two years post-operatively, 
but these subsequently resolved. If we use the stringent definition of any form of post-
operative instability then the outcome of the open Bankart procedure after ten years was 
good (12.9% (excluding high speed traumatic redislocation) to 22.6% instability), but 
if we use only recurrence, then the long-term results of the open Bankart procedure are 
excellent (6.7% (excluding high speed traumatic redislocation) to 9.7%).

Until now only short-term results of arthroscopic stabilization have been available.27 
Relatively high rates of instability (14% to 38%) are reported for arthroscopic Bankart 
repair with follow-up of more than five years compared with our ten-year results.26,28

The influence of shoulder surgery on the development of osteoarthritis is not well 
understood or well described in the literature.20,25,29–34 It is unclear whether chondral 
injuries sustained during the episodes of instability contribute to the osteoarthritis or 
whether they are primarily caused by the stabilization procedure itself.29 Generally, it 
is assumed that overtightening of the capsule and subscapularis lead to loss of external 
rotation and subsequent loss of cartilage. Stabilization techniques with a high risk of 
secondary glenohumeral osteoarthritis include the Putti-Platt, the Latarjet and the open 
Bankart procedures.20,25,30–34 In 2004, Buscayret et al.35 suggested that surgery did not 
influence the risk factors for arthritis. However, they did show a correlation between 
decreased external rotation after operation and glenohumeral arthritis. In their study, 
decreased external rotation correlated with arthritis, but this may have been secondary 
to glenohumeral osteoarthritis rather than a cause of it.
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Our study showed that the incidence of radiological glenohumeral osteoarthritis after an 
open modified Bankart operation for traumatic unidirectional instability was 32% (10) 
for the operated side. However, nine shoulders showed mild (Samilson-Prieto25-I) and 
one severe signs of glenohumeral osteoarthritis (Samilson-Prieto25-III). The prevalence 
of osteoarthritis on the operated side after dislocation of the shoulder compared with 
that on the contralateral, was significantly different (10 vs 1, respectively, McNemar-
test, p = 0.012). However, long-term follow-up (> 20 years) is needed to establish the 
degree of this mild osteoarthritis.

Van der Zwaag et al.36 showed an increased rate of glenohumeral osteoarthritis after the 
Putti-Platt procedure and a positive correlation with the length of time after surgery. The 
number of dislocations before operation correlated with the severity of osteoarthritis but 
not with its incidence.36 Our findings suggest that episodes of glenohumeral instability 
contribute to osteoarthritis, although the mechanism is unclear.

In our study, patients fully regained their work activities between three and six months 
after surgery. The general tendency is that most people can resume their pre-operative 
occupation and level of activity relatively quickly post-operatively.37

In one of the first reports concerning return to sports activities after a Bankart operation, 
Kjeldsen, Tordrup and Hvidt38 found no differences in the range of movement, degree 
of disability or stability of the operated shoulders in two groups of patients who returned 
or did not return to sports activities. Of the reasons for not resuming sport, 71% gave 
sociopsychological causes such as anxiety or lack of time.

The results of the modified Bankart technique are rarely described in the literature,19 
but seem to show better results compared with the original Bankart or arthroscopic 
techniques (5% to 9% rate of recurrence, follow-up time two to five years). We found 
only three studies with a minimum follow-up period of ten years and these were reports 
of the original open Bankart procedure12,20,39 in which the rate of recurrent dislocation 
varied between 0% and 10%. Our study has shown that the rate of recurrence varied 
between 6.7% and 9.7%, depending on how recurrence was defined.

We are aware of the limitations of the study. It is a retrospective study of a small series 
and there is no control group. However, we believe that our findings have shown that 
the modified open Bankart procedure for traumatic anterior glenohumeral dislocations 
is safe and effective with good objective and subjective long-term results and a high 
degree of patient satisfaction. As with the original procedure,19 the modified open 
Bankart operation did not seem to prevent the onset of mild, asymptomatic radiological 
glenohumeral osteoarthritis.
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