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Abstract

Background The rotator cuff plays a significant role in
the static and dynamic stability of the glenohumeral joint.
Rotator cuff tears may occur after shoulder dislocations,
whether in younger athletes or older patients with age-
related tendon degeneration. Untreated tears may cause
persistent pain, dysfunction, instability, and degenerative
changes. A thorough understanding of when to look for
rotator cuff tears after shoulder dislocations and how best
to manage them may decrease patients’ pain and improve
function.

Questions/purposes We systematically reviewed the
available literature to better understand (1) when a rotator
cuff tear should be suspected after a dislocation, (2)
whether surgical or nonsurgical approaches result in better
scores for pain and satisfaction in patients with rotator cuff
tears resulting from shoulder dislocations, and (3) whether
intraarticular lesions, rotator cuff tears, or both should be
addressed when surgery is performed.

Methods We systematically searched MEDLINE®, CI-
NAHL, and EMBASE for studies published from 1950 to
2012. We included studies reporting outcomes after treat-
ment in patients with rotator cuff tears and shoulder
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dislocations. We excluded case reports, studies without any
treatment, and studies about patients treated with
arthroplasty. Five Level III and six Level IV studies were
ultimately selected for review.

Results Patients with persistent pain or dysfunction after
a shoulder dislocation often had a concomitant rotator cuff
tear. Surgical repair resulted in improved pain relief and
patient satisfaction compared to nonoperative manage-
ment. Repair of the rotator cuff, along with concomitant
capsulolabral lesions, helped restore shoulder stability.
While these findings are based on Level III and IV evi-
dence, better long-term studies with larger cohorts are
needed to strengthen evidence-based recommendations.
Conclusions Persistent pain and dysfunction after a
shoulder dislocation should prompt evaluation of the rotator
cuff, especially in contact or overhead athletes, patients
older than 40 years, or those with nerve injury. Surgery
should be considered in the appropriately active patient with
a rotator cuff tear after dislocation. While the current lit-
erature suggests improved stability and function after
surgical repair of the rotator cuff, higher-quality prospective
studies are necessary to make definitive conclusions.

Introduction

The shoulder is the most mobile and least constrained joint in
the human body [2]. A complex combination of static and
dynamic stabilizers about the glenohumeral joint balances
this inherent mobility with functional stability. A great deal of
the dynamic restraint of the glenohumeral joint arises from
the concavity-compression mechanism created by the rotator
cuff [15, 18]. This mechanism stabilizes the shoulder at
middle range of motion (ROM) when the capsulolabral
structures are lax and at terminal ROM through muscle
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activity that limits motion and decreases strain on the gle-
nohumeral ligaments [6, 16, 21, 27]. The shoulder muscle
activity balances translational (destabilizing) forces with
compressive (stabilizing) forces to maintain glenohumeral
joint stability throughout its arc of motion [20, 22,23, 25, 31].

When the active and passive restraints of the rotator cuff
are lost, the shoulder may become unstable. In a cadaveric
study, a 50% decrease in rotator cuff muscle activity
resulted in a 50% increase in the occurrence of dislocations
in all positions examined [34]. Additionally, a smaller
capsulolabral (Bankart) lesion was needed to induce
instability in a rotator cuff-deficient model compared to an
intact rotator cuff [33].

There are similar rates of a single dislocation event
among patients older or younger than 45 years [35]. After
an anterior dislocation, McLaughlin [26] postulated that in
younger patients the anterior capsulolabral structures most
commonly fail. In elderly patients, the posterior structures
are more likely to fail secondary to preexisting rotator cuff
weakness. The possibility of a rotator cuff tear after an
anterior dislocation was first discussed by Stevens in 1926
[36]. This posterior mechanism of instability was further
popularized by Craig [7] in a reported series of patients
older than 60 years with rotator cuff failure and recurrent
instability after an anterior dislocation, where failure of the
posterior rotator cuff tendons may account for recurrent
anterior instability. The overall frequency of rotator cuff
tears after an anterior dislocation ranges between 7% and
32% and rises with advancing age [5, 17, 37].

Treatment options have focused on the consequences of
an instability episode. Recurrence is of primary concern
after an anterior dislocation in younger patients [12-14,
36], and thus treatment is directed toward repairing the
damaged capsulolabral structures to restore stability. In
older patients, treatment focuses on preventing both
recurrent instability and the morbidity associated with a
dysfunctional rotator cuff, ranging from pain and loss of
function to disabling degenerative changes [10, 24, 28].

However, several key clinical questions remain and
form the basis for this systematic review of the literature:
(1) When should rotator cuff pathology be suspected in
patients with shoulder instability? (2) If both a cuff tear and
shoulder instability are present, will pain and outcome
scores improve more dramatically with surgical or non-
surgical treatments? And (3) when surgery is performed,
should treatment be directed to intraarticular pathology,
rotator cuff lesions, or both?

Search Strategy and Criteria

We searched MEDLINE@, CINAHL, and EMBASE dat-
abases for studies published in English between January

1950 and December 2012. Keywords used to identify rel-
evant articles included “shoulder instability AND rotator
cuff” or “shoulder dislocation AND rotator cuff” or
“glenohumeral instability AND rotator cuff” or “gleno-
humeral dislocation AND rotator cuff”’. MeSH terms were
also used, including “shoulder dislocation AND rotator
cuff”. The references of relevant review papers and each
included article were also searched. Our initial search
strategy revealed 553 articles for consideration.

We included studies reporting outcomes (eg, pain, ROM,
stability, or functional scores) after treatment for patients
with rotator cuff tears and glenohumeral dislocation/insta-
bility (Fig. 1). Studies reporting two or more patients were
included. Treatment options included both nonoperative
management with physical therapy or operative repair or
reconstruction. We excluded studies in which patients did
not undergo treatment, case reports of one patient, or studies
with outcomes after arthroplasty. We excluded studies of
patient populations with isolated instability without rotator
cuff tears or isolated cuff tears without instability/disloca-
tion. After applying these inclusion and exclusion criteria,
ultimately 11 studies were included in the systematic review
[3,8,10,11,17,27,29,32,37, 38,42] (Table 1). Five of the
studies were Level III evidence [10, 17, 37, 38, 42], and the
remainder represented Level IV evidence [3, 8, 11, 27, 29,
32]. Three of the studies [3, 8, 27] reported entirely on
patients with combined cuff pathology and shoulder insta-
bility, and the remainder included subgroups with combined
pathology. Six of the studies specifically reported on
patients older than 40 years [10, 27, 29, 32, 37, 38].

Data were extracted from each included article and
entered into a spreadsheet for analysis. Pertinent information
extracted included author, date and journal of publication,
study design (and level of evidence), patient demographics
(mean age, mean followup, injury pattern, rotator cuff lesion
size and location, total number of patients, and number of
patients with combined instability and rotator cuff pathol-
ogy), modality for diagnosis, treatment intervention,
outcomes, complications, and redislocation rates. Many
studies reported on outcomes in a heterogeneous population.
For these studies, data for the subgroup of patients with
combined instability and rotator cuff pathology were
extracted. Data were also separately reported among sub-
groups if the patients underwent different treatment options
(eg, nonoperative versus operative repair). Both authors
(MMG, JKS) assessed and discussed the quality of evidence,
including a risk of bias assessment for each study (Table 2).

Results

Patients with persistent pain or dysfunction after a shoulder
dislocation often had a concomitant rotator cuff tear. Three
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Fig. 1 A flowchart shows the selection
process of studies included in the
systematic review.

553 articles initially identified
utilizing the search strategy

525 studies excluded based on

inclusion/exclusion criteria:

l

Lack of treatment
e Arthroplasty treatment
e lack of outcomes

» [ ]

28 unique abstracts remain for
further evaluation

17 studies excluded after full-text
> review based on:

e |[solated cuff tears
e Isolated instability

systematic review

11 studies included for °

Lack of treatment

of the included studies [10, 27, 38] reported on patients
with persistent pain and weakness after shoulder disloca-
tion. These patients remained symptomatic because of a
concomitant rotator cuff tear. Reviewing these findings
helps us understand when rotator cuff pathology should be
suspected after a dislocation. In 1986, Hawkins et al. [10]
reported on 61 patients older than 40 years after an anterior
dislocation. One subgroup of 14 patients was referred to
their institution because of persistent pain and weakness
after a trial of physiotherapy. All patients were subse-
quently diagnosed with a rotator cuff tear. In 1993,
Neviaser et al. [27] reported outcomes on 37 patients older
than 40 years referred to the authors’ institution with a
previously undiagnosed rotator cuff tear after a primary
anterior dislocation. These patients were unable to elevate
the arm after reduction and were unable to regain function
after physiotherapy. This loss of function was mistakenly
attributed to presumed axillary nerve palsy before referral
to the authors. The rotator cuff tears were subsequently
diagnosed after arthrographic evaluation. The mean time
from dislocation to diagnosis of the cuff tear was 7.2
months. Eleven of the patients had recurrent instability at
the time of evaluation, all of whom were diagnosed with a
subscapularis rupture. Similarly, Sonnabend [38] in 1994
reported outcomes after anterior dislocation in patients
older than 40 years. In this study, a subgroup of 13 patients
had persistent pain and weakness 3 weeks after the dislo-
cation. All 13 patients were subsequently diagnosed with
rotator cuff tears. However, the remaining asymptomatic
patients did not undergo further investigation, and it is
unknown whether these patients had rotator cuff tears or

@ Springer

not. The authors concluded that persistent pain and weak-
ness after primary dislocation in this age group are
indications for further evaluation. Similar presentations
were noted by Goldberg et al. [8] in a series of elite young
rugby players. Five of the six participants had symptoms
before a catastrophic injury, including difficulty with
abduction and a sensation of a “dead arm” with forceful
overhead muscular activity. After the catastrophic dislo-
cation event, all six patients presented with signs and
symptoms of a rotator cuff tear, which was confirmed by
either MRI with arthrography or CT arthrography. In these
studies, a rotator cuff tear was diagnosed when a patient
experienced persistent pain and weakness after a shoulder
dislocation. The majority of these studies involved signif-
icant selection bias and did not account for potential
confounding variables, and so their results should be
interpreted with some caution.

Patients with a rotator cuff tear after a dislocation
showed decreased pain and improved function after surgery
compared to patients treated nonoperatively. Four of the
studies [10, 29, 37, 38] compared outcomes in this patient
population after treatment with physical therapy or surgery.
In the series presented by Hawkins et al. [10], 30 of the 39
patients in the subgroup treated nonoperatively remained
symptomatic. Two-thirds of these patients had persistently
impaired motion. The same study compared a subgroup of
14 patients referred to their institution, one half of whom
were treated nonoperatively and the other half with rotator
cuff repair. None of the patients in the nonoperative group
had adequate pain relief or restoration of function. Four of
the seven patients undergoing surgery reported acceptable
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Table 2. Risk of bias assessment for included studies

Sonnabend Voos

Goldberg  Hawkins Hawkins Imhoff Neviaser Pevny Porcellini Simank
et al. et al. [32] [38]

et al. [8]

Banerjee
et al. [3]

Risk of bias criterion

et al. [37] et al. [42]

et al. [17] etal. [27] et al. [29]

et al. [11]

[10]

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes

(1) Is the outcome absent at the start of the

study?

No No No No No No No No No No

No

(2) Did analyses account for clustering at the

group level?

No No No No No No No No No

No

(3a) Were the outcome assessors (for the primary No

outcome) blind to the intervention?

Yes Yes Yes Yes Yes Yes

Not known Yes Yes

Yes

(3b) Was the outcome measurement performed Yes

in the same manner with similar intensity in

the groups being compared?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes

(4) Did similarly trained individuals administer

the intervention across groups?

Yes No No Yes No No Yes No No Yes

Yes

(5) Were the groups similar at baseline?

No Yes No No No Yes No No

No

No

(6) Did the authors perform analyses adjusting No

for known confounders?

pain relief. Pevny et al. [29] similarly reported a subgroup
of 12 patients with rotator cuff tears after a dislocation, one
half of whom were treated nonoperatively and the other
half with rotator cuff repair. After surgery, 84% of patients
reported good-to-excellent results per the Rowe shoulder
scale, compared to 50% in the nonoperatively managed
group. Simank et al. [37] reported on 33 patients older than
40 years with rotator cuff tear after dislocation; 18 elected
nonoperative management with physical therapy and 15
underwent mini-open rotator cuff repair. Instability recur-
red in three patients treated nonoperatively but in none
after surgery. Subjective stability, adapted Constant-Mur-
ley scores, and satisfaction were significantly higher in
patients receiving surgery than for patients receiving
physical therapy alone. Sonnabend [38] presented a sub-
group of 11 patients with rotator cuff tears after anterior
dislocations; six patients were treated with physiotherapy
and five underwent rotator cuff repair. All of the patients
treated with physiotherapy had persistent weakness, while
80% of patients regained strong forward flexion and
abduction after surgery. While many of these studies are
small and retrospective in nature, the overall results sug-
gested that patients undergoing surgery fared better than
those treated nonoperatively.

Patients who underwent rotator cuff repair showed
improved shoulder stability and function. All of the studies
in our review included a subgroup of patients who under-
went surgery. In five of these studies, a rotator cuff repair
alone with or without a subacromial decompression was
performed on the included patients [3, 10, 27, 29, 38].
Mean outcomes (pain relief, Rowe shoulder scores, and
Constant-Murley scores) improved in all studies. In two of
the studies, the absence of a capsulolabral lesion was
specifically noted in all patients [3, 27]. Four of the studies
specifically included patients with a capsulolabral lesion
and rotator cuff tear who underwent both an anterior sta-
bilization and rotator cuff repair [8, 11, 32, 42]. Mean
outcomes (pain relief, Rowe shoulder scores, or American
Shoulder and Elbow Society scores) improved in all
studies, and redislocation was reported in only one study
where two patients had irreparable cuff tears [32]. One
study [28] included a subgroup of patients with recurrent
instability before presentation and subscapularis rupture.
These patients had restored stability after subscapularis
repair to the lesser tuberosity. The surgeries were per-
formed in a staged fashion in a study by Goldberg et al.
[8]; open anterior stabilization was performed at a mean of
9.5 weeks after the open rotator cuff repair in all patients.
Imbhoff et al. [17] presented a subgroup of 15 patients with
anterior capsulolabral injury and rotator cuff tears; 11
patients underwent only arthroscopic capsulorraphy and
four patients underwent anterior stabilization and mini-
open rotator cuff repair. They concluded that the presence

@ Springer
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of a rotator cuff tear did not influence redislocation. In all
studies, pain was relieved, shoulder function was
improved, and stability was restored in the majority of
patients who underwent rotator cuff repair. Where a cap-
sulolabral lesion was noted, repair of the lesion improved
pain and functional outcomes. These studies, however,
were retrospective and many did not include a comparison
group; thus, it is difficult to draw definitive conclusions
regarding treatment.

Discussion

The rotator cuff significantly contributes to the active and
passive stability of the glenohumeral joint [6, 16, 20-23,
25, 27, 31]. The rotator cuff may become susceptible to
injury in younger athletes who endure repetitive micro-
trauma to the shoulder either during overhead throwing
motions or while engaging in contact sports [8, 31]. Older
patients undergo age-related degenerative changes of the
rotator cuff tendons [39, 40]. In either population, a single
dislocation event may damage the already-weakened
rotator cuff. The torn rotator cuff may cause continued
dysfunction and recurrent instability after a traumatic epi-
sode; thus, prompt evaluation and appropriate treatment are
necessary to ensure the best clinical outcome. To appro-
priately address this challenging scenario, the treating
surgeon must answer several questions. We performed a
systematic review of the available evidence to better
understand (1) when a rotator cuff tear should be suspected
after a dislocation, (2) whether nonoperative or operative
treatment is more likely to restore a painless, functional
shoulder, and (3) whether intraarticular lesions, rotator cuff
tears, or both should be addressed when surgery is
performed.

There are several limitations to our review. First, the
included studies were all Level III or IV, which tend to
suffer from an important component of selection bias, as
surgeons may modify treatments based on patient factors or
personal experience. It is difficult to draw definitive con-
clusions and offer concrete indications based on findings
from studies of this sort alone. Additionally, the studies had
relatively small sample sizes, thus limiting the statistical
power. Prospective studies with larger sample sizes, ideally
randomized studies further evaluating whether surgery
should be performed or which surgical approach should be
taken, would allow for higher-evidence-based recommen-
dations. Further, there was a relatively large range of
patient demographics, indications, treatment types, and
outcomes tools utilized, which all represent sources of
potential confounding. The method for diagnosing the
rotator cuff tear was not standardized, which may also
confound the results. Although general trends may be
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suggested from the outcomes of this review, it is difficult to
establish definitive guidelines without a homogeneous
patient population and randomization of treatment options.

Our results may help the treating surgeon understand
when to evaluate the rotator cuff after a dislocation. Our
findings suggest that persistent pain and weakness 2 to 3
weeks after an anterior dislocation should prompt further
evaluation of the rotator cuff. Advanced imaging such as
ultrasonography or MRI may be indicated to better evalu-
ate the rotator cuff. The persistent dysfunction was often
mistakenly attributed to presumed nerve palsy, resulting in
delayed diagnosis of the cuff tear. Both lesions may be
present after dislocation in the older patient, which Groh
and Rockwood [9] described as the “terrible triad of the
shoulder”. Pevny et al. [29] suggested that a rotator cuff
tear should be suspected in all patients with a nerve palsy
after dislocation.

Once the diagnosis of a combined instability and rotator
cuff lesion is made, treatment options must be considered.
Four studies in this review [10, 29, 37, 38] showed better
results and improved outcomes after surgery, including
better pain relief, increased function, decreased recurrence,
and higher patient satisfaction. However, the decision for
an individual patient to undergo surgery must be weighed
against the risks of an operation. In certain patients with a
balanced cuff lesion and minimal pain and without recur-
rent instability, nonoperative management may be
considered [31]. However, in patients with persistent pain,
dysfunction, and/or recurrent dislocations, surgery may
improve function and result in less pain. Similarly, Bassett
and Cofield [4] reported improved results with surgical
repair after acute dislocations. In acute rotator cuff tears,
Lahteenmaki et al. [19] reported better outcomes after early
surgery compared to nonoperative management or delayed
repair. Loew et al. [24] highlighted the importance of
addressing rotator cuff tears after dislocations in older
patients to prevent the development of persistent symptoms
and secondary degenerative changes.

At the time of surgery, there often are several kinds of
pathology present, and the surgeon must decide whether
capsulolabral repair, rotator cuff repair, or both should be
performed in patients with a rotator cuff tear after a
shoulder dislocation. Before selecting a surgical treatment
option, the surgeon must assess the patient’s age, func-
tional status, time since first dislocation, capsular status,
and degree of bone loss. In the majority of patients in the
included studies, stability was restored and outcomes were
improved with rotator cuff repair. Theoretically, restoring
the concavity compression of the rotator cuff and repairing
the damaged structures involved in the posterior mecha-
nism of instability should improve outcomes. Similar to the
younger population, a proportion of patients older than 40
years may have anterior capsulolabral detachment as a
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cause of the shoulder dislocation [1]. Thus, the anterior
mechanism must also be appropriately recognized and
addressed. In these cases, the rotator cuff tear may be the
result of instability rather than the cause [30, 32]. Anterior
stabilization and a rotator cuff repair improved outcomes in
patients in whom both a capsulolabral lesion and cuff tear
were present [8, 11, 32, 42]. These findings suggest that the
torn rotator cuff should be repaired, and a capsulolabral
lesion should be corrected where present. Although stron-
ger evidence would be beneficial in definitively guiding
treatment, this recommendation mirrors the conclusions of
studies previously reported. Hawkins et al. [11] suggested
combined repair of the rotator cuff tear and capsuloliga-
mentous complex in patients younger than 40 years. Voigt
and Lill [41] similarly proposed combined capsular liga-
ment reconstruction and rotator cuff repair in patients
younger than 60 years. In patients older than 60 years or
with low functional demands, rotator cuff repair alone may
restore stability. In a study by Goldberg et al. [8], a com-
bined two-stage surgical approach in young elite rugby
players restored stability and improved outcomes. Porcel-
lini et al. [31, 32] utilized a combined arthroscopic anterior
stabilization and rotator cuff repair to address coexisting
lesions after a dislocation. In that study, the authors sug-
gested that, whether arthroscopic or open procedures may
be appropriate, the treatment for instability should guide
the surgical choice.

In conclusion, the tendons of the rotator cuff play both
active and passive roles in preventing glenohumeral instabil-
ity. A single dislocation event can disrupt an already-
weakened rotator cuff, which may be damaged from repetitive
microtrauma in younger athletes or from degeneration in the
elderly. A rotator cuff lesion after a dislocation must be
promptly diagnosed and appropriately addressed to prevent
recurrent instability and detrimental outcomes. In cases of
persistent pain, loss of function, or a nerve injury after a dis-
location, evaluation of the rotator cuff is warranted. If a
symptomatic lesion is diagnosed, the treating surgeon should
consider operative repair. Should the patient undergo surgery,
addressing the rotator cuff tear and capsulolabral lesion, when
present, may restore stability and improve outcomes. Further
investigation, including randomized trials, should be directed
toward better defining surgical indications and repair tech-
niques for patients with a rotator cuff tear and shoulder
instability.
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