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Abstract

Introduction The primary objective of this study was to assess the incidence of recurrent glenohumeral instability in patients
over 40 years with isolated rotator cuff (RC) repair for traumatic shoulder dislocation. The secondary objectives were to
identify risk factors for glenohumeral recurrence after RC repair and to describe the causes and incidences of re-intervention.
Materials and methods In this retrospective cohort study, data of consecutive patients at a single trauma center between
January 2014 and July 2019 were reviewed, and 84 patients with a mean age of 57 (range: 40-75) years and follow-up dura-
tion of 3.9 (2-6) years were included. The inclusion criteria were as follows: first traumatic anterior shoulder dislocation,
reparable RC tear, primary arthroscopic RC repair, no labral or bony Bankart lesion repair, and at least 2 years of follow-up.
Patients less than 40 years of age were excluded. Shoulder instability recurrences and surgical reinterventions were reviewed
with medical records. Statistical analysis was performed for qualitative variables using the Chi-squared test. Statistical sig-
nificance was set at P <0.05.

Results There was one patient with a redislocation episode (1.2%) at 2.5 years after surgery, who was surgically treated.
Age, subscapular tears, bony Bankart injuries, humeral defects, and associated neurological injuries were not risk factors for
recurrence in this study. Ten patients (11.9%) required reintervention. Nine patients (10.7%) re-tore their RCs.
Conclusions Recurrent glenohumeral instability in active patients over 40 years with isolated RC repair after traumatic
shoulder dislocation was infrequent, despite the incidence of significant Hill-Sachs defects, anterior glenoid defects, bipolar
bone defects, size of the RC injury, and tendon re-tears. The incidence of re-interventions was 11.9%, with symptomatic RC
retear as the main cause.
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Introduction

Rotator cuff (RC) tears after a shoulder dislocation are fre-
quent in patients over 40 years of age [1]. The incidence of
full-thickness tears increased with age over 40 years, while
the risk of a Bankart lesion decreased [2, 3], which might
be explained by the reduced tendon elasticity of the RC due
to age-related collagen degeneration [4].
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Shoulder dislocation and concomitant RC tear may cause
loss of function and pain. Redislocation risk should also be
a key criterion during the discussion of surgical treatment.
It is well-known that redislocation risk after a first-time
traumatic dislocation increased in younger patients [5]. The
association between age and redislocation was stronger in
patients under 40 years of age. However, for older patients,
associated injury patterns were primarily relevant. In this
regard, concomitant injuries associated with an increased
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redislocation rate were full-thickness RC tears [6-8], par-
ticularly complete subscapularis tears [9], anterior glenoid
rim fractures [10], and neurologic deficits [6]. While the
functional advantages of RC repair are well-known in these
cases [10], no standard treatment algorithm could be gen-
erated from the current literature regarding the fixation of
the capsulolabral complex. Refixation of the capsulolabral
complex along with RC repair has been recommended in
active patients under 60 years of age [4, 11].

The recurrence rate after isolated arthroscopic soft tissue
repair has been described in approximately 18% of patients
without a RC tear [12]. On the contrary, the rate of recur-
rence decreased to 5.7% in patients without a RC tear that
underwent open bone reconstruction [12]. However, the
incidence of shoulder instability recurrence after isolated
RC repair in active patients over 40 years with an anterior
traumatic shoulder dislocation remains unknown.

The primary objective of this study was to assess the
incidence of recurrent glenohumeral instability in patients
over 40 years with isolated RC repair for traumatic shoulder
dislocation. The secondary objectives were to identify risk
factors for glenohumeral recurrence after RC repair and to
describe the causes and incidences of re-intervention. We
hypothesized that isolated RC repair after a traumatic shoul-
der dislocation would prevent future instability recurrence.

Materials and methods
Patients

In this observational retrospective cohort study, we reviewed
medical records of all patients who underwent RC repair
surgery between 2014 and 2019 in a single trauma center
database. All included patients were admitted due to occu-
pational accidents and were treated under our national work-
ers’ accident insurance law. The inclusion criteria were as
follows: (1) presence of first traumatic anterior shoulder
dislocation; (2) presence of preoperative evaluation as a
repairable RC tear; (3) presence of a primary arthroscopic
RC repair; (4) absence of a labral or bony Bankart repair;
(5) presence of at least 2 years of follow-up. We excluded
patients younger than 40 years of age, patients with prior
shoulder surgery, concomitant proximal humerus frac-
tures, and anterior glenoid fractures with fragments greater
than 20% of the glenoid surface area. The evaluation and
approval of the hospital ethics committee on which none of
the authors of the investigation participated, was requested.

Surgical intervention and follow-up

After the initial trauma, all patients were treated in the
emergency department during the same day. All patients
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had a shoulder reduction under conscious sedation and were
referred to the shoulder department for outpatient follow-up.
Shoulder radiographs were obtained before and after close
reduction.

Further imaging studies included magnetic resonance
imaging (MRI) for RC injuries, which were suspected in
patients, who, upon their first visit to the shoulder specialist,
experienced persistent pain at 90° of elevation or exhibited
positive Jobe’s sign, belly press, lag signs, pseudoparesia,
or pseudoparalysis [13, 14]. A computed tomography (CT)
scan was performed in patients with bony Bankart injury
observed on shoulder radiographs. Patients with bony frag-
ments greater than 20% of the glenoid surface area were
treated with bone fixation and excluded from this study.
Neurological lesions were suspected during physical
examination if any sensory or motor deficits of the brachial
plexus terminal branches were observed. All patients with
suspected nerve injury were examined using electromyo-
graphy (EMG) between the fourth and sixth weeks after the
initial injury.

A team of five shoulder surgeons performed all arthro-
scopic RC surgeries using suture anchors. Each surgeon
decided the specific suture anchor configuration during
surgery. A single row technique was performed in 79.7%
and a double-row transosseous equivalent repair was used
in 20.3% of the cases. The mean number of anchors used
was 2.3 (range: 1-4). Biceps tenotomy or tenodesis was per-
formed in 85.7% of the patients. No capsulolabral or bony
Bankart repair was performed as an associated procedure in
the included patients.

At the end of the surgery, the following variables were
recorded: sex, age, type of RC injury, and surgical technique.
According to the International Society of Arthroscopy, Knee
Surgery, and Orthopedic Sports Medicine consensus [15],
RC injuries were classified based on the size and retraction,
according to Snyder [16] and Patte [17], respectively. The
Goutallier [18, 19] classification was used for fatty degen-
eration. Subscapular injuries were classified according to
Lafosse et al. [20], and nerve injuries based on the initial
EMG findings were described and classified according to
Seddon [21]. Bone defects were measured using an anter-
oposterior X-ray after shoulder reduction with the patient’s
shoulder internally rotated and in a brace. Hill-Sachs lesions
were considered significant if the defect/radius ratio was
greater than 15% [22], while anterior glenoid bone injury
was considered positive in the presence of a bony Bankart
lesion or in the absence of the anterior glenoid rim line [23].
The presence of labral injuries was also registered after
arthroscopic examination.

All patients were placed in a shoulder immobilization
device for the first 3 weeks. Hand and elbow exercises were
allowed and encouraged. Passive-assisted mobilization was
initiated by a physiotherapist between the third and sixth
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weeks. The shoulder immobilization device was used until
6 weeks, and active scapular balance exercises were initi-
ated. Strength exercises were performed from the 12th week
onward. Additional MRI scans were performed if pain per-
sisted at 90° of elevation or there was a positive Jobe’s sign,
belly press, or lag sign, pseudoparesia, or pseudoparalysis
at the sixth month of follow-up [13, 14].

Shoulder instability recurrences and surgical reinterven-
tions were reviewed based on the medical records of each
patient. Shoulder instability recurrence was defined as any
reported episode during follow-up, of subluxation or dislo-
cation who consulted in the emergency department or on
an outpatient basis and was validated by a shoulder team
specialist.

Statistical analysis

A descriptive analysis of all the variables was conducted. A
Chi-squared test was performed to determine associations
between known variables and recurrence of dislocation. Sta-
tistical significance was set at P <0.05.

Results
Cohort demographics

Data from 350 consecutive patients with arthroscopic RC
repair were found in our surgical database during the study
period. Of these, 106 patients had an isolated RC repair
after a traumatic shoulder dislocation. Five patients were
younger than 40 years of age, and 17 had less than 2 years
of follow-up. There were 84 (24%) patients that fulfilled the
inclusion criteria. The average age of the patients was 57
[range: 40-75, standard deviation (SD): 8.8] years, and 51
(60.7%) were men. The dominant arm was affected in 61
patients (73.5%). The average time from injury to surgery
was 2.9 (SD: 1.05) months. The mean follow-up period was
3.9 (range: 2—-6) years.

Injury description

Of the RC injuries included in this study, 66.2% were iso-
lated tears of the posterosuperior cuff, and 93.1% had a
Goutallier score <2. The incidence of subscapular tendon
tears was 33.7%, and 42.3% of the cases were Lafosse type 2.
A descriptive analysis of RC injuries is presented in Table 1.

Regarding bone defects, 26.2% had a significant
Hill-Sachs lesion, while 14.3% had an absence of the
anterior glenoid line or a bony Bankart lesion upon preop-
erative X-ray examination. A descriptive analysis of bone
defects in the different age groups is shown in Table 2. An
anteroinferior labral tear was present in 52% of patients
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Table 1 Descriptive analysis of rotator cuff injuries
Rotator cuff injury %
Tendons

Posterosuperior 66.2

Posterosuperior + anterior 27.7

Anterior 6
Fatty degeneration

Goutallier 0 31.9

Goutallier 1 375

Goutallier 2 23.6

Goutallier 3 6.9

Goutallier 4 0
Posterosuperior extension

Cl 134

Cc2 40.2

C3 20.7

c4 25.6
Posterosuperior retraction

Patte 1 40.7

Patte 2 45.7

Patte 3 13.6
Anterior injury extension

Lafosse 1 384

Lafosse 2 423

Lafosse 3 19.2

Table 2 Descriptive analysis of bone defects in different age groups

Bone defect 40-60 years > 60 years Total (%)

Isolated Hill-Sachs 8 8 16 (19)
(D/R>15%)

Isolated Glenoid defect 4 2 6(7.1)

Bipolar defect 3 3 6(7.1)

No bone defect 45 11 56 (66.7)

Total (%) 60 (71.4) 24 (28.6) 84

D/R defect/radius ratio

between 40 and 65 years of age, and in 38.4% of those
older than 65 years of age.

Nerve injuries were found in 30 patients (35.7%).
According to EMG findings, isolated damage to the axil-
lary nerve was the most frequent injury (82.9%). Accord-
ing to the Seddon classification [14, 20], 40% [11] of cases
had neuropraxia and 60% [17] had axonotmesis. All neu-
rological injuries were post-ganglionic and were initially
managed without surgery. All nerve injuries showed at
least partial recovery on sensory and motor clinical exami-
nation during follow-up without the need of further surgi-
cal treatment.
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Outcome measures

Ten patients (11.9%) underwent reintervention. Nine patients
(10.7%) had a RC re-tear. The mean time from initial trauma
to surgery in patients who had a re-tear was 2.2 (SD: 0.4)
months, the mean age of these patients was 55 (SD: 8.85)
years. These re-tear patients initially had a repaired postero-
superior RC tear and three associated repaired subscapular
tendon tears [12]. The posterosuperior extension was C4
[9] in six patients, and retraction was Patte 3 in four patients
[24]. Six patients underwent re-operation with a new RC
repair, while three underwent surgery for a reverse shoulder
arthroplasty.

Only one patient (1.2%), who was a horse breaker, expe-
rienced instability recurrence during follow-up. The patient
experienced new trauma on his shoulder due to falling off
during horse riding, which occurred 2.5 years after the sur-
gery. Upon initial trauma, he was 58 years, injured his non-
dominant arm, had a C1 posterosuperior RC tear, a signifi-
cant Hill-Sachs lesion, and no bone injury at the anterior
glenoid. MRI after recurrence did not show a tendon re-tear.
He was treated surgically with arthroscopic capsulolabral
fixation, and a Remplisagge was added to fill the humeral
bone defect [23]. Postoperatively, he was able to return to
his occupational duties. He completed 3 years of follow-
up after recurrence, with no further shoulder dislocation or
subluxation.

Discussion

The main objective of this study was to describe the inci-
dence of recurrent glenohumeral instability in patients
40 years and over, who underwent isolated RC repair after
a traumatic shoulder dislocation. Shoulder stability was
restored in all but one patient, and the main cause of rein-
tervention was RC re-tear.

A traumatic shoulder dislocation can cause a RC injury,
which may be previously weakened by repetitive micro-
trauma in younger athletes or from physiologic degenera-
tion as a person ages [10]. The risk of a full-thickness RC
tear after shoulder dislocation significantly increased with
increasing age, with an incidence as high as 70% in patients
aged over 60 years [1-3]. Risk factors for recurrence have
been described. A full-thickness tear of the RC increased the
relative risk of re-dislocation by 30% [6]. Walch et al. Found
that 77% of patients > 40 years of age, who presented with a
recurrent dislocation, had prior RC tears [8]. Furthermore,
Porcellini et al. revealed a strong correlation between the
number of dislocations and full-thickness posterosuperior
tendon tears [7].

Persistent pain and weakness 2—3 weeks after a traumatic
anterior shoulder dislocation should prompt further RC
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evaluation with imaging techniques, such as MRI [10]. Early
diagnosis of RC pathology is important for faster functional
restoration and better outcomes in these patients. The litera-
ture has also addressed whether operative or non-operative
treatment is more likely to result in a painless, functional
shoulder. In symptomatic patients, surgery is more likely to
improve function, result in less pain, decreased recurrence,
and higher patient satisfaction than non-operative treatment
[2, 25, 26].

At the time of surgery, RC repair with or without a
capsulolabral or bony Bankart repair, if present, must be
decided. Bone defects should also be considered. Several
factors might affect the decisions of the physicians. Com-
bined RC repair and stabilization surgery has been recom-
mended for patients with either chronic instability or those
aged < 60 years [4]. Like younger patients, some patients
older than 40 years of age might have an anterior cap-
sulolabral detachment as a cause of an anterior shoulder dis-
location [27]. In these patients, anterior stabilization and RC
repair have been advocated to improve function and restore
stability [7, 28-30].

In our study, an active population aged between 40 and
75 years of age was included, with 64.3% of these patients
under the age of 60 years. A recurrent dislocation occurred
only in one patient, who fell while riding a horse during his
duties as a horse-breaker. Due to its mechanism, whether
this event resulted from treatment complication or repre-
sented an independent new complication remained debat-
able. Although almost half of the patients had an anteroin-
ferior labral lesion, there was no increase in the incidence of
recurrences in this group compared to those without labral
lesions, regardless of age.

Theoretically, repairing the concavity compression of
the RC will restore shoulder stability in these patients. Sev-
eral factors might have contributed to our results. First, all
patients underwent a strict follow-up that allowed early diag-
nosis of symptomatic RC pathology and surgical treatment
to prevent the development of recurrent dislocation and fur-
ther articular damage. Second, patients over 40 years were
associated with a lower rate of recurrent dislocation in the
absence of a RC injury [6].

Although shoulder stability might be restored with an iso-
lated RC repair, whether labral or bony Bankart injuries as
a concomitant procedure would further increase functional
results compared to isolated RC repairs remained unknown.
Porcellini et al. repaired both capsular and RC lesions in
a series of 50 patients, whose postoperative outcomes
improved significantly [7]. Shields et al. reported a case
series of 13 patients who underwent arthroscopic simultane-
ous RC repair and Bankart repair with a minimum of 2 years
of follow-up. At the final follow-up, the affected extrem-
ity had similar ASES shoulder score and Constant scores
compared to the noninjured, asymptomatic side [31]. Gomes
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et al. analyzed 33 patients that underwent arthroscopic repair
of complete RC tears associated with a traumatic anterior
dislocation and classified them into patients with fixed
Bankart lesions or those without a Bankart lesion. The post-
operative UCLA score of the group with a Bankart injury
repair was 33.96%, while the score of the group without
Bankart injury was 33.7% (P =0.743) [32]. Ro et al. reported
a case series of 50 patients aged over 40 years, who were
treated with arthroscopic capsulolabral repair (only 4 with
concomitant RC repair) for chronic anterior shoulder insta-
bility. These patients reportedly showed significant improve-
ment in clinical outcomes. However, their range of motion
(ROM) decreased at the final follow-up in terms of forward
flexion, external rotation at the side, internal rotation to pos-
terior, and cross-body adduction [33]. Xiaoxi et al. described
a cohort of 11 patients who underwent RC repair with an
intact glenoid labrum after an anterior shoulder dislocation.
No patients in this study had recurrent dislocations after RC
repair, with improved functional outcome scores and ROM
at a mean follow-up of 26.0+ 10.7 months [34]. Accord-
ing to our study, there was no increased risk of redisloca-
tion in patients with an unfix labral or bony Bankart injury
compared to patients with no capsulolabral injury. The
requirement for capsulolabral repair to improve functional
outcomes must be further analyzed. Future studies should
include patients with a RC repair associated with Bankart
repair and a control group of unfixed Bankart injuries.

Of the 10 patients who required re-intervention, 9 were
due to a RC re-tear. Since only symptomatic patients were
studied using MRI during follow-up after surgery, the actual
incidence of RC tears might be underestimated. While ten-
don re-tears might be a risk factor for recurrent shoulder
dislocation, none of our patients presented with recurrent
shoulder dislocation associated with a tendon re-tear.

The main limitation of this study was its retrospective
design and the lack of a control group. Other limitations
included a heterogeneous patient cohort, small sample size,
selection biases, involvement of multiple surgeons in the
treatment of these patients and no functional scores were
reported. In addition, all patients in our series were under
a workers’ compensation insurance law, which has been
described as a prognostic factor or poorer results in RC
repairs [35]. Larger comparative well-controlled studies
should be conducted in the future to evaluate functional and
prognostic results in the treatment of patients with traumatic
anterior dislocation and RC repair.

Conclusions

The incidence of recurrent glenohumeral instability in active
patients over 40 years of age with isolated RC repair after
traumatic shoulder dislocation was infrequent, despite the

incidence of significant Hill-Sachs defects, anterior glenoid
defects, bipolar bone defects, size of the RC injury, and ten-
don re-tears. The incidence of re-interventions was 11.9%,
with symptomatic RC retear as the main cause.
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