
T
m

p

S

J
A
D

1

Primary Repair Versus Conservative Treatment of First-Time
Traumatic Anterior Dislocation of the Shoulder: A Randomized

Study With 10-Year Follow-up

Bent Wulff Jakobsen, M.D., Hans Viggo Johannsen, M.D., Peter Suder, M.D., and
Jens Ole Søjbjerg, M.D.

Purpose: The purpose of this study was to compare long-term results after surgical and conservative
primary treatment of first-time traumatic anterior shoulder dislocation. Methods: Arthroscopic
diagnosis after first-time traumatic anterior shoulder dislocation was performed, and in cases of a
Baker type 1, 2, or 3 lesion, patients were randomized either to conservative treatment with a fixed
sling for 1 week followed by a rehabilitation program or to open repair with a similar rehabilitation
program. Results: In this study 76 patients (14 female and 62 male patients), aged 15 to 39 years,
were randomized to surgical repair (n � 37) or conservative treatment (n � 39). Of the patients, 6.6%
had Baker type 1 lesions, 13.2% had type 2 lesions, and 80.3% had type 3 lesions. After a minimum
of 2 years’ follow-up, 56% had recurrence after conservative treatment and 3% after open repair
(P � .005). Among nondislocators, 39% in the conservative group and 7% in the repair group had
a positive apprehension test. When evaluated after 10 years by use of the Oxford self-assessment
score, 72% of patients in the surgical group had good or excellent results. Of the conservatively
treated patients, 75% had unsatisfactory results because of recurrence, instability, and pain or
stiffness. Conclusions: Arthroscopic evaluation after first-time anterior shoulder dislocation revealed
a Baker type 2 or 3 lesion in 93.5% of patients. At 2 years’ follow-up, 21 (54%) of the conservatively
treated patients had recurrence, as compared with 1 patient with recurrence (3%) after open surgical
repair. After 8 years, a further 3 patients in the conservatively treated group had redislocations, 1 had
subjective instability, and 4 had pain or stiffness, resulting in 74% having unsatisfactory results
according to the Oxford score. Of the patients who had surgical repair, 72% had good or excellent
results after 10 years. Because open repair produces superior results compared with conservative
treatment, we recommend that the surgeon consider performing primary repair in active patients to
reduce the risk of recurrence. Level of Evidence: Level I, high-quality prospective, randomized
controlled trial. Key Words: Primary treatment—Shoulder dislocation—Arthroscopy—Open surgery.
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he shoulder joint is the most frequently dislocated
joint in the body.1-3 In the young patient trau-

atic anterior dislocation is associated with a high
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edislocation risk,1,3-5 and this risk of recurrence is
ssociated with age at the time of trauma, primary
urgical or nonsurgical treatment, and type of le-
ion.4,6-13 In 1990 Baker et al.6 described a classifica-
ion system for the arthroscopic evaluation of the
houlder joint after shoulder dislocation usable for
etermining the relation between lesion and recur-
ence risk.

Until recently, conservative primary treatment has
een advocated, including immobilization and extensive
ehabilitation9,13-17 and even arthroscopic lavage.18

ther recent studies have advocated for immobiliza-
ion of the shoulder in external rotation based on the

ork by Itoi et al.19 Surgical treatment has been re-
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119TRAUMATIC ANTERIOR SHOULDER DISLOCATION
erved for recurrent dislocations20,21 or in selected
atients who are active in sports.22-24

Few prospective randomized studies comparing pri-
ary conservative and surgical treatment of anterior

houlder dislocations have been published, and none
ave long-term follow-up, which stresses the impor-
ance of our study.

The aim of this randomized study was to evaluate
he recurrence risk after primary Bankart repair in
oung female and male patients who sustained an
cute first-time traumatic anterior shoulder disloca-
ion. The hypothesis was that primary repair of arthro-
copically revealed lesions after first-time traumatic
nterior shoulder dislocation would reduce the recur-
ence rate compared with conservative treatment.

METHODS

In this multicenter-designed study 85 consecutive
atients who fulfilled the inclusion criteria, presenting
t the emergency departments of the 13 participating
ospitals, were asked to participate in the study. The
nclusion criteria were age between 15 and 39 years,
nitial dislocation with no history of previous shoulder
roblems, anterior dislocation confirmed by radiogra-
hy, and no fracture of the greater tubercle. The study
as approved by the local ethical committee.
In all patients standard anteroposterior and lateral

adiographs, as well as the West Point view,25 were
btained to evaluate any glenoid fractures. Before the
tudy was begun, all 13 experienced surgeons gath-
red to standardize the arthroscopic diagnostic criteria
nd practice in a cadaver laboratory to ensure equality
n diagnosis and surgical technique.

After informed consent to randomization was ob-
ained from 80 patients, all underwent standard arthros-
opy within the first week after injury. After lesions, as
reviously standardized by Baker,4 were described
hrough arthroscopy, the patients were randomized via a
ealed-envelope technique to either open Bankart repair
r nonsurgical treatment.

urgical Treatment

Patients randomized to surgery were redressed, and
he subscapularis tendon was exposed through a del-
opectoral split. The capsule and tendon were cut and
he Bankart lesion repaired anatomically by use of

itek anchors (DePuy Mitek, Raynham, MA). The
apsule and subscapularis tendon were closed end to
nd, and the shoulder was immobilized in a fixed sling

or 2 days.
onsurgical Treatment

After randomization to conservative treatment, only
rthroscopy was performed; the arthroscope was re-
racted from the joint, and the shoulder was immobi-
ized in a fixed sling for 2 days.

ehabilitation Protocol

All patients had a nonfixed sling for 1 week, after
hich both groups underwent an identical rehabilita-

ion program consisting of passive movement imme-
iately postoperatively without rotating, lifting, and
ushing. At 3 weeks postoperatively, active internal
otation and abduction were permitted, and after 8
eeks, external rotation exercises were introduced.
wimming and light sports were allowed after 12
eeks and overhead sports after 6 months.
During the study period, any recurrent dislocation
as recorded and follow-up treatment registered.
At follow-up 24 months after arthroscopy, the pa-

ients were examined to evaluate any objective insta-
ility or apprehension and scored according to the
onstant shoulder evaluation system.7 At follow-up
0 years postoperatively, all were contacted by tele-
hone for an interview, at which time a questionnaire
as filled out and the Oxford self-assessment shoulder

core was determined. If relevant, medical records
ere checked, and if there were shoulder problems, a

linical examination was performed.26

Statistics comparing the 2 � 2 tables, a nonparametric
earson test was used with a threshold of .05 for the P
alue. For comparison of the Constant score, a Student
test was performed via the SPSS statistical package

SPSS, Chicago, IL).

aterial

In 4 patients no Bankart lesion27 could be diag-
osed, and they were excluded, resulting in 76 patients
n the trial. Of these, 37 were treated with open Ban-
art repair and 39 had conservative nonsurgical treat-
ent (Table 1).
Of the patients, 37 (49%) were injured while partici-

ating in sports, mainly from a fall on the extended arm
r while in contact with an opponent. Injuries occurred as
result of a road traffic accident in 8 cases.
Of the patients, 74% had no abnormal findings on

5° craniocaudal-view radiographs, whereas 19%
ere diagnosed with a Hill-Sachs lesion and 4% had a
inor osseous Bankart lesion. No difference was

ound when the 2 groups were compared.

At arthroscopy, the capsular and labral lesions were
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120 B. W. JAKOBSEN ET AL.
lassified according to Baker.4 We found a capsular
ear with no labral lesion (type 1 lesion) in 6.6% of
atients, a capsular tear and partial labral detachment
type 2 lesion) in 13.2%, and complete detachment of
he anterior glenohumeral ligaments and complete la-
ral disruption (type 3 lesion) in 80.3%.

RESULTS

ollow-up at 24 Months

At 24 months’ follow-up, 22 patients had sustained
recurrent anterior dislocation: 21 of 39 (53.8%) who
ad primary nonsurgical treatment and 1 of 37 (2.7%)
ho had primary open Bankart repair (P � .0011)

Fig 1). The recurrence was sustained within the first
1 months after surgery in 64% (Fig 2). All redislo-
ators had a Baker type 2 or 3 lesion.

When the nondislocators in the 2 groups were com-
ared, no significant difference could be found ac-
ording to the Constant score.

Surgical group: The 1 redislocator in the surgery
roup had an episode of recurrence while practicing
wimming 8 months after surgery. Of the 36 patients
ho had no recurrence, 7% had a positive apprehen-

ion test and 4% had a grade 1 load-and-shift test
Table 2).

Conservative group: In the nonsurgically treated
roup the reason for redislocation was a new trau-
atic event in 18 cases (12 had sports injuries and
were injured during activities of daily living),

ith atraumatic redislocation in 3 cases. Of the
onsurgically treated patients who did not sustain a
ecurrent dislocation, 39% had a positive apprehen-
ion test and 39% had a grade 1 or 2 load-and-shift
est.

In the conservatively treated group, 80% of patients
ith type 2 lesions and 53% of patients with type 3

esions had recurrence within 2 years after primary
rauma. Of the youngest patients (aged 15 to 24 years),

TABLE 1. Randomization of Included Patients and
Demographic Data

Repair Group Conservative Group

37 39
ge (y) [mean (range)] 23 (15-39) 20 (15-31)
emale/male ratio 7:30 7:32

No significant difference was found in age distribution or fe-
ale/male ratio (Fisher exact test, P � .05).
6% sustained a recurrence (Fig 3).
t
s

ollow-up at 10 Years

At 10 years’ follow-up, all but one patient (in the
epair group) could be tracked. The remaining 75
atients completed the telephone interview and filled
ut the questionnaire; in 20 patients who had further
urgery, the records were checked, and 12 patients
6 in each group) had clinical examination.

Repair group: A further 2 patients from the repair
roup had had a recurrent dislocation (9%) at 10
ears’ follow-up. All 3 had significant trauma, and all
ere aged below 25 years. One underwent further

urgical repair, which resulted in a poor outcome, and
e still had instability. Four patients from the repair
roup complained of pain or stiffness.
When graded according to the Oxford shoulder

core, 53% of patients in the repair group (19/36) had
n excellent result and 17% (6/36) had good results.

Conservative group: Of the patients primarily
reated conservatively, 24 (62%) had sustained a re-
urrent anterior dislocation of the shoulder joint. In 19
80%) the shoulder was fixed with either an open (17)
r arthroscopic (2) Bankart repair. Of those undergo-
ng a secondary repair, 63% had a good or excellent
ubjective result (Oxford score), whereas 4 had re-
edislocation. The 5 patients who did not undergo
urther surgical treatment were satisfied with their
houlder function and did not complain of instability
t follow-up.

Of the remaining 15 patients who had no recur-
ence, 1 (3%) still had subjective instability and 4
10%) complained of pain or stiffness of the shoulder.

Altogether, 29 of 39 conservatively treated pa-
ients had had a recurrence, subjective instability, or
ain 10 years after primary arthroscopy, resulting in
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IGURE 1. At 24 months and at 10 years after inclusion of patients
nto the study, the recurrence rate after open Bankart repair for

raumatic primary anterior shoulder dislocation was found to be
ignificantly lower than that after conservative treatment.
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121TRAUMATIC ANTERIOR SHOULDER DISLOCATION
rate of unsatisfactory results on the Oxford scale
f 74%.

DISCUSSION

Anterior shoulder dislocation has been shown to
ccur mainly in younger active men and to have a
urther peak in elderly women.2 In this consecutive
eries the age was restricted to 15 to 39 years, and a
eak was found in male patients ranging in age from
5 to 24 years, supporting previous findings.9 In 49%
f patients the injury happened while they were par-
icipating in sports.

In 4 patients no lesion of the anterior labrum or
lenohumeral ligaments could be found. The explana-
ion for this might be that the anterior capsule and
lenohumeral ligaments were stretched and did not
esult in a complete rupture or that these patients had
houlders with prior laxity. These 4 patients were
xcluded from the material and thereby did not influ-
nce the results. When our results are compared with
hose of Baker et al.,6 the lesions described in our trial
ere more severe, with more patients who had grade
lesions. As would be expected, the patients with type
and 3 lesions had a worse outcome than those with
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IGURE 2. Survival curve of nonrecurrence after conservative and
urgical treatment of anterior shoulder dislocation showing a sig-
ificant difference in recurrence between the 2 treatment modali-
ies. Recurrence was sustained in 64% of patients within the first 11
onths after primary treatment.

TABLE 2. Comparison of Objective Stability 24 Months
Postoperatively in Cases of Nonrecurrence

Conservative
Group

Repair
Group Statistics

ositive apprehension test 39% 7% P � .014
oad-and-shift test
Grade 1 33% 4% P � .009
s
Grade 2 6%
ype 1 lesions; all redislocators in the conservatively
reated group had type 2 or 3 lesions. Unfortunately,
his trial could not show any prognostic value when
ype 2 and 3 lesions were compared; however, we did
nd a slightly higher risk of redislocation in patients
ith type 2 lesions than in patients with type 3 lesions.
Recurrent instability can impair the performance of

oung and active athletes, and recurrence rates of 79%
o 94% in young and adolescent male patients seem
nacceptable.3,5,14,28

Aronen and Regan14 found a recurrence rate of 25%
fter intensified rehabilitation in young soldiers at the
S Naval Academy followed up for a mean of 35
onths, but to our knowledge, this effect of rehabili-

ation on the risk of recurrence has not been reported
n other publications. Although Wintzell et al.18,29

ound a beneficial effect of arthroscopic lavage on the
ecurrence rate, with a reduction from 60% to 20%,
his could not be confirmed in our trial, because the
onservatively treated patients, despite arthroscopic
avage, had a recurrence rate of 54% at 2 years.

Open Bankart repair with end-to-end suturing of the
ubscapularis tendon and capsule resulted in signifi-
antly reduced recurrence rates. At a minimum of 2
ears’ follow-up, 54% of patients had redislocation
fter arthroscopic lavage and rehabilitation alone, as
ompared with 3% after open surgical repair. In ad-
ition, among the nondislocators, the conservatively
reated patients had significantly more instability as
valuated by the load-and-shift test and apprehension
est. No complications were found in the repair group,
nd the mean Constant score was comparable. Never-
heless, one surgically treated patient had a fairly low
core because of reduced external rotation and
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IGURE 3. Recurrence at 24 months after traumatic anterior
houlder dislocation was treated conservatively in relation to pa-
ient age at time of injury. The number of recurrences was closely
elated to age, with the highest risk of recurrence in the younger
ge groups.
trength.
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122 B. W. JAKOBSEN ET AL.
When evaluated after 10 years, 62% of conserva-
ively treated patients had had a recurrence compared
ith 9% in the repair group. On the basis of objective

nd subjective evaluation of nondislocators, we could
emonstrate unsatisfactory results in 74% of conser-
atively treated patients, with good or excellent results
n 72% of patients after open surgical repair (based on
he Oxford shoulder score).

One of the weaknesses of the study is that it was
erformed as a multicenter study with several sur-
eons. We tried to reduce the disadvantages by gath-
ring all experienced surgeons before the study was
egun and teaching everyone the arthroscopic evalu-
tion system, the Constant score measures, and the
urgical technique in a cadaver laboratory. The 10-
ear evaluation was performed as a telephone inter-
iew, which did not give us the opportunity to exam-
ne range of motion or any signs of osteoarthritis.30

Magnetic resonance imaging was not used in the
valuation of intra-articular lesions before inclusion in
his study. We have previously shown that conven-
ional magnetic resonance imaging was only moder-
tely reliable in the preoperative evaluation of labral
ears and Hill-Sachs lesions and that it failed to pro-
ide an accurate, differentiated preoperative diagnosis
f capsulolabral lesions.31

Results similar to ours were found by Kirkley
t al.32 in a randomized study, who found recurrence
n 16% of patients after arthroscopic repair in those
ith a first-time anterior dislocation compared with
7% after a rehabilitation program. In a nonrandom-
zed study Arciero et al.33 reported a recurrence rate of
0% after immobilization for 1 month compared with
recurrence rate of 14% after arthroscopic repair. In

his study open repair was done secondary to arthro-
copic evaluation and lavage, because at the time of
nclusion, we found the arthroscopic repair to be in-
erior and unsuitable for a multicenter study with
everal surgeons. Although we found even better re-
ults after open repair compared with Kirkley et al.,
he surgical risk might be higher with open repair
ompared with arthroscopic repair. Comparing arthro-
copic and open repair in chronic cases, Jorgensen
t al.34 found equivalent results after 36 months.

Of the redislocators in the conservative group who
nderwent a secondary Bankart procedure, 63% had
ood or excellent results; however, 4 who had sec-
ndary repairs still sustained a re-redislocation, and all
f the remaining patients who did not undergo further

urgery had instability, pain, or stiffness.
CONCLUSIONS

Arthroscopic evaluation after a first-time anterior
houlder dislocation revealed a Baker type 2 or 3
esion in 93.5%. This study found significantly more
edislocators after conservative treatment than after
epair. At 2 years’ follow-up, 21 (54%) of the conser-
atively treated patients had recurrence, as compared
ith 1 (3%) after open surgical repair. After 8 years,
further 3 patients in the conservatively treated group
ad a redislocation, 1 had subjective instability, and 4
ad pain or stiffness, resulting in 74% having unsat-
sfactory results according to the Oxford score. Of the
atients who had surgical repair, 72% had good or
xcellent results after 10 years.

Because open repair yields superior results com-
ared with conservative treatment, we recommend
hat the surgeon consider primary repair in active
atients to reduce the risk of recurrence.
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