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Purpose: To evaluate the incidence of associated pathologic shoulder lesions that were addressed surgically in grade 3
acromioclavicular joint (ACJ) dislocations, as well as to compare this incidence between younger and older patients and
between acute and chronic cases. Methods: In this multicenter nonrandomized retrospective study, 98 patients operated
on for grade 3 ACJ dislocation underwent concomitant arthroscopic evaluation for the identification and treatment of any
associated lesions. The type and treatment of associated lesions were collected in a central database and analyzed. We
classified patients according to age (<45 years and !45 years) and according to the length of time between trauma and
surgical treatment ("30 days and !120 days), obtaining the following stratification: younger acute, older acute, younger
chronic, and older chronic. Results: Of the patients, 42 (42.8%) were diagnosed with at least 1 additional pathologic
lesion, and 29 (29.5%) required a dedicated additional treatment. Rates of treatment on associated lesions were analyzed:
younger versus older groups presented a significant difference, as did younger acute versus older acute groups; SLAP and
posterior rotator cuff tear treatments represented 24 of the 35 additional surgeries (68.5%). Conclusions: The overall
rate of associated pathologic lesions requiring additional surgical treatment in patients with ACJ dislocation was 29.5%.
Patients aged 45 years or older had a greater risk of presenting with associated lesions that needed to be surgically
addressed (odds ratio, 3.01). The overall rates of associated surgical lesions in acute versus chronic cases were not shown to
be significantly different. Level of Evidence: Level IV, prognostic case series.

The acromioclavicular joint (ACJ) is a diarthrodial
articulation between the clavicle and acromial

process of the scapula.1 As 1 of only 2 anchor points of
the shoulder girdle (the other being the scapulothoracic
articulation), the ACJ is logically an important stabilizer
of the shoulder and its appropriate function is impor-
tant in the overall kinematics of the shoulder and arm.1

Stability of the ACJ is provided by its attachments to the
scapula. Specifically, the coracoclavicular ligaments
(conoid and trapezoid) provide the primary static
restraint in the superoinferior plane, whereas the ACJ
capsule provides the majority of restraint in the

anteroposterior directions. The superior ACJ capsule
provides 56% of the static anteroposterior stability.1

Injuries to the ACJ are a relatively common
phenomenon in the active population.2 The overall
incidence is estimated at 3 to 4 per 100,000 in the
United States.3 The male-to-female prevalence is 5:1.1

Typically, a fall directly onto the shoulder with the
arm in adduction is the most common mechanism, and
this is often seen in various sports.1,2 Another mecha-
nism is a fall onto an adducted elbow.1,2

ACJ dislocations are classified into 6 types by the
Rockwood classification system.4 Whereas the treat-
ment of the less severe type 1 and 2 injuries is almost
universally conservative in nature and the treatment of
type 4, 5, and 6 injuries is typically surgical,5 there has
always been and continues to be controversy with type
3 injuries.1 A moderate body of literature has suggested
that patients do well with nonoperative management of
type 3 ACJ dislocations.6-8 However, most of these
studies were not analyzed with reference to modern
shoulder outcome evaluation measures. More recent
studies have elucidated the finding of associated patho-
logic lesions in patients with ACJ dislocations.2,3,9,10
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Our first aim was to evaluate the incidence of asso-
ciated lesions in patients with grade 3 ACJ dislocations
that needed additional surgical treatment. Second, we
wanted to determine whether the incidence distribu-
tion was different for patients in different age groups.
Third, we wished to investigate the variability of asso-
ciated shoulder pathology requiring surgery when
comparing patients with an acute ACJ dislocation
versus patients with a chronic ACJ dislocation. We
hypothesized, in patients with surgically treated Rock-
wood grade 3 ACJ dislocations, that older patients (as
compared with younger patients) and chronic cases (as
compared with acute cases) would present with an
increased incidence of associated pathology requiring
a specific surgical treatment.

Methods
Nine surgeons from 4 countries (United States, Italy,

France, and Argentina) with similar shoulder training
(all were trained in the same shoulder fellowship
program) independently reviewed and submitted data
to the primary author regarding their patients who
underwent surgical management of grade 3 ACJ
dislocations between January 2006 and October 2011.
Patients were classified as having either acute ACJ

dislocations if the time between their trauma and
surgical procedure was less than or equal to 30 days or
chronic ACJ dislocations if the time frame was greater
than 120 days. Those patients who underwent surgical
treatment at between 31 and 119 days were deemed
subacute cases and were excluded from further data
analysis. The collected data are outlined in Table 1,
including patient demographic characteristics and
associated findings.
Patients were also categorized as either younger or

older, and the age cutoff for this categorization was
arbitrarily set at 45 years. Patients aged younger than
45 years at the time of surgery were classified as
younger, whereas those aged 45 years or older were
placed in the older group. Each age group (younger and
older) was then divided into subgroups based on the
acute or chronic nature of the ACJ dislocation. Thus
there were 4 subgroups: younger acute (YA), younger
chronic (YC), older acute (OA), and older chronic (OC).
All patients underwent a complete shoulder arthros-

copy in addition to primary treatment of the ACJ
dislocation. In most cases the ACJ dislocation was then
treated by arthroscopic ACJ reconstruction. However,
in a few cases a diagnostic arthroscopy was followed by
an open procedure for ACJ reconstruction. Operative
notes were thoroughly reviewed to determine the
presence of any additional significant associated
pathology that required specific operative treatment in
addition to the surgical treatment of the ACJ. Signifi-
cant associated lesions that could be recognized and
treated arthroscopically consisted of labral or SLAP

lesions that required repair, biceps tendon lesions that
required tenodesis or tenotomy, articular cartilage
lesions that required microfracture, and rotator cuff
tears that required repair. All the lesions that were
recognized but eventually left untreated or that
underwent simple debridement were not considered to
be significant lesions. Furthermore, acromioplasty or
distal clavicle excision was considered part of the
primary treatment for ACJ dislocation. During data
collection, associated significant shoulder lesions that
required specific additional surgical procedures were
categorized as follows:

1. Chondral lesions of the humeral head or the glenoid
that were significant enough to require microfracture

2. Labral lesions (i.e., Bankart or posterior Bankart
lesions) from the 2-o’clock to 10-o’clock position

3. SLAP lesionsdtype 2, 3, or 4 according to Snyder
et al.11

4. Intra-articular biceps degeneration
5. Pulley lesions and/or biceps instability
6. Subscapularis lesions
7. Posterosuperior rotator cuff lesions (supraspinatus,

infraspinatus, and/or teres minor), including partial-
or full-thickness rotator cuff tears

The information from the combined patient database
was then analyzed, and groups were compared with
one another. Patients in the overall acute group were
compared with patients in the overall chronic group
with regard to the presence of associated pathology that
had to be addressed surgically. The same comparison
was performed between patients in the overall younger
and overall older groups. We then further explored the
data by comparing the YA patients with the YC patients

Table 1. Demographic Data of Patients

Data All Patients
Acute
Group

Chronic
Group

No. of patients 98 64 (65.3%) 34 (34.7%)
Sex
M 86 56 30
F 12 8 4

Age (yr)
Range 15-75 15-70 19-75
Mean 39.1 37.1 42.8

Age category
<45 yr 62 (63.2%) 46 (72.5%) 16 (47.0%)
!45 yr 36 (36.8%) 18 (27.5%) 18 (53.0%)

Time between trauma
and surgery (d)
Range 0-3,268 0-29 135-3,628
Mean 218.7 14.1 603.7

Side
R 64 (65.3%) 45 (70.3%) 19 (54.6%)
L 34 (34.7%) 19 (29.7%) 15 (45.4%)

Dominant side 48 (48.9%) 31 (48.4%) 18 (54.6%)
No. of patients with
treated lesions

29 (29.5%) 15 (23.4%) 14 (41.1%)

F, female; L, left; M, male; R, right.
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and comparing the OA patients with the OC patients.
Lastly, we compared the YA group with the OA group
and compared the YC group with the OC group.
Statistical analysis was performed with SPSS software

(version 17; SPSS, Chicago, IL). Descriptive data were
analyzed by use of frequency tables. We used the c2 test
to evaluate for statistically significant differences in the
incidence of associated pathologic lesions between the
groups outlined earlier. The level of statistical signifi-
cance was set at .05. Odds ratio analysis was performed
to define the relative risk of associated lesions between
the subgroups.

Results
The 9 surgeons performed 109 surgical ACJ recon-

structions between January 2006 and October 2011.
Eleven patients were categorized as having subacute
injuries and thus were excluded from our data analysis,
leaving 98 patients for the study. Among those 98
patients, 64 (65.3%) were categorized in the acute
group and 34 (34.7%) in the chronic group. Moreover,
36 patients (36.7%) were categorized in the older
group (mean age, 53.8 years) whereas 62 (63.3%) were
in the younger group (mean age, 30.6 years). In the
acute group, 18 patients (28.1%) were older whereas
46 (71.9%) were younger; in the chronic group, 18
patients (52.9%) were older and 16 (47.1%) were
younger. Thus, on the basis of the group classifications,

there were 46 YA, 16 YC, 18 OA, and 18 OC patients
(Table 1).
Overall, 42 of 98 patients (42.8%) were diagnosed (by

arthroscopy) with at least 1 additional pathologic lesion.
A significant associated lesion that required a dedicated
surgical treatment was found in 29 of 98 patients
(29.5%). Concerning only operated lesions, the break-
down in each subgroup was 7 of 46 (15.2%) in the YA
group, 6 of 16 (37.5%) in the YC group, 8 of 18 (44.4%)
in the OA group, and 8 of 18 (44.4%) in the OC group.
Comparisons and statistical analysis results between the
main groups and the subgroups are shown in Table 2.
Concomitant surgical treatment was required for 35

associated lesions; SLAP and posterior rotator cuff
repairs together represented 24 (68.5%) of all addi-
tional surgeries. Additional details are presented in
Table 3.

Discussion
Grade 3 ACJ dislocation can be a significant shoulder

problem and can cause persistent shoulder pain and
dysfunction in some patients.10,12,13 The uniqueness of
our study is its focus on associated lesions that were
surgically addressed during arthroscopy for grade 3 ACJ
dislocations, attempting to stratify the risk of sustaining
these additional pathologic lesions between acute
injuries and chronic injuries, as well as between
younger patients and older patients.

Table 2. Comparison of Groups

No. of Patients P Value Significance Odds Ratio (95% CI)
A v C 15 of 64 (23.4) v 14 of 34 (41.1%) >.05 No
Y v O 13 of 62 (20.9%) v 16 of 36 (44.4%) .014 Yes 3.01 (1.12-8.18)
YA v OA 7 of 46 (15.2%) v 8 of 18 (44.4%) .013 Yes 4.45 (1.11-18.36)
YC v OC 6 of 16 (37.5%) v 8 of 18 (44.4%) >.05 No
YA v YC 7 of 46 (15.2%) v 6 of 16 (37.5%) >.05 No
OA v OC 8 of 18 (44.4%) v 8 of 18 (44.4%) >.05 No

A, acute; C, chronic; CI, confidence interval; O, older; Y, younger.

Table 3. Type and Distribution of Associated Lesions Addressed Surgically

Type of Associated Shoulder Lesion Global

Acute Group Chronic Group

<45 yr !45 yr Total <45 yr !45 yr Total
Chondral lesion 3 (8.5%) 0 2 (5.7%) 2 (5.7%) 0 1 (2.8%) 1 (2.8%)

Humeral 1 (2.8%) 0 1 (2.8%) 1 (2.8%) 0 0 0
Glenoid 2 (5.7%) 0 1 (2.8%) 1 (2.8%) 0 1 (2.8%) 1 (2.8%)

Type 2 SLAP lesion 15 (42.8%) 6 (17.1%) 3 (8.5%) 9 (25.7%) 3 (8.5%) 3 (8.5%) 6 (17.1%)
Labral lesion (2- to 10-o’clock position) 2 (5.7%) 0 1 (2.8%) 1 (2.8%) 1 (2.8%) 0 1 (2.8%)
Intra-articular biceps degeneration 4 (11.4%) 0 2 (5.7%) 2 (5.7%) 0 2 (5.7%) 2 (5.7%)
Pulley lesion/biceps instability 0 0 0 0 0 0 0
Subscapularis lesion 2 (5.7%) 0 0 0 1 (2.8%) 1 (2.8%) 2 (5.7%)
Posterosuperior cuff (SS/IS/TM) lesion 9 (25.7%) 1 (2.8%) 4 (11.4%) 5 (14.2%) 1 (2.8%) 3 (8.5%) 4 (11.4%)

Partial 2 (5.7%) 0 0 0 1 (2.8%) 1 (2.8%) 2 (5.7%)
Complete 7 (20.0%) 1 (2.8%) 4 (11.4%) 5 (14.2%) 0 2 (5.7%) 2 (5.7%)

Total 35 7 (20.0%) 12 (34.3%) 19 (54.3%) 6 (17.1%) 10 (28.5%) 16 (45.7%)

IS, infraspinatus; SS, supraspinatus; TM, teres minor.
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The general rate of associated lesions observed (42.8%
[42 of 98 patients]) is greater than has been previously
reported in grade 3 ACJ dislocations. Previous studies
included all high-grade ACJ dislocations (grade 3
through 6),2,3,9,10 creating difficulties for a proper
comparative discussion. The reported rates of associated
pathologic lesions range from 0% (0 of 9 patients)9 to
30.4% (38 of 125 patients).10 However, most of these
studies considered only acute injuries (with a maximum
of 21 days from injury to surgery)3; only 1 article
described in detail the Rockwood grade 3 patient group
(6 of 125 patients), in which no concomitant shoulder
lesions were observed.10 Tischer et al.2 reported 11 SLAP
lesions (14.3%), 3 supraspinatus tears (3.95%), and 1
scapular fracture (not seen in this study). Elser et al.14

found 2 SLAP lesions (16.6%).
The inclusion of chronic ACJ dislocations in our study

may partially explain the higher incidence of associated
pathology that was treated in comparison with the
previously reported literature. In the chronic setting,
patients generally presentwith symptoms of chronic pain
and discomfort and the surgeon may be more likely to
surgically address potential pain-generating concomitant
lesions than in the acute setting. Moreover, previous
studies did not report some categories of shoulder path-
ologic lesions for which we specifically looked, such as
intra-articular biceps degeneration, pulley lesions, and
chondral lesions. This could be another reason for
a greater incidence of associated pathology in our series.
Furthermore, the increased identification of intra-
articular shoulder lesions might be explained by the use
of diagnostic arthroscopy as a standard procedure in the
treatment of ACJ dislocation. Open procedures allow
a much more limited inspection of the shoulder joint.
Breaking down the incidence of associated pathologic

lesions by age group and by chronicity of the injury
adds an interesting element for discussion. Clearly,
patients aged 45 years or older with an ACJ dislocation
are significantly more likely to have an additional
pathologic lesion requiring surgery, with a 3.01 odds
ratio (Table 2). This suggests that patients in the older
group are approximately 3 times more likely to be
treated for associated pathologic findings at the time of
arthroscopy than patients in the younger group. This
difference is even more striking when one considers
only acute cases because OA patients were 4.45 times
more likely to receive a specific surgical treatment for
an associated lesion compared with YA patients.
There are many potential reasons for the increase in

associated lesions in the older population. First, these
older patients might have had more pre-existing patho-
logic conditions, thus making it more likely that
associated pathology would be found at the time of
surgery. Another factor could be the greater suscepti-
bility to injury in an older patient’s shoulder compared
with a younger patient’s shoulder.

When we examined chronic versus acute ACJ dislo-
cations, chronic cases did show an increased incidence
of additional surgery for associated lesions (41.1% v
23.4%). This difference was very close to the signifi-
cance threshold, although it did not meet it (P ¼ .067).
When further breaking down these data, we found that
in the older population, the chronic cases had an equal
incidence of cases requiring additional surgery when
compared with the acute cases (44.4% v 44.4%, P >
.5). In the younger patients the difference was wider:
YA patients presented an incidence of surgically treated
associated lesions of 15.2% versus 37% in YC patients
(Table 2). Even so, this difference was not significant
(P ¼ .079).
This study should not be interpreted as indicating that

ACJ dislocations cause additional pathology in patients’
shoulders. Although it is a distinct possibility that the
trauma associated with an ACJ dislocation,10 as well as
altered shoulder kinematics, could contribute to asso-
ciated shoulder pathology, our study design does not
allow for that conclusion to be drawn. Further
prospective studies would be necessary to definitively
answer that question.
The results of this study have led us to be more

thorough in our evaluation and treatment of grade 3
ACJ dislocations. Patients should be informed of the
potential that their dislocated ACJ may not be their
only shoulder problem. We typically use magnetic
resonance imaging or other diagnostic imaging modali-
ties relatively early in the evaluation of these patients.
In particular, in the older population, we believe that
surgical indications should be based on symptoms and
associated pathology diagnosed by physical examina-
tions and imaging modalities. Early surgical interven-
tion in these patients does not appear to be
particularly important because we could not show
a progression in the rate of additional surgery between
the acute and chronic groups.
When surgical intervention and ACJ reconstruction

are deemed necessary for ACJ dislocation, the results of
this study suggest that the surgeon must have a high
index of suspicion for associated pathology. In our
practices this means that we always perform a diag-
nostic arthroscopy before proceeding to the ACJ
reconstruction. Failure to diagnose and then appropri-
ately treat these associated lesions could lead to inferior
clinical results in patients. An arthroscopic approach for
ACJ stabilization allows for the accurate diagnosis and
arthroscopic treatment of associated intra-articular
pathologies.

Limitations
This study comprises a multicenter retrospective case

series. Thus the study groups are limited and not
internally balanced. Second, the multicenter design
including multiple surgeons adds some confounding
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variables. Different surgeons may have a different
threshold for making the diagnosis of an associated
lesion and may have different indications regarding
when to perform operative intervention in patients
with ACJ dislocations. Because of the design of this
study, it is impossible to know what percentage of
lesions were present before the trauma and what
percentage occurred at the moment of the trauma.
Furthermore, we cannot know the possible clinical
results of treating these cases conservatively. Another
important limitation, created by the design of the study,
is that the conclusions may be not applicable to patients
with subacute ACJ dislocations between 31 and 119
days after injury. The age cutoff of 45 years between the
younger and older groups was established arbitrarily,
and a difference in the cutoff point might have
produced different results. However, 45 years is
a commonly accepted divide between younger and
older age groups, so that is what we chose.

Conclusions
The overall rate of associated pathologic lesions

requiring additional surgical treatment in patients with
grade 3 ACJ dislocation was 29.5% (29 of 98 patients).
Patients aged 45 years or older presented with a higher
risk of associated lesions requiring surgery compared
with patients aged younger than 45 years (odds ratio,
3.01). The overall rates of additional surgical lesions in
acute versus chronic cases were not shown to be
significantly different.
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