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ä

Acromioclavicular joint injuries are among the most common shoulder girdle injuries in athletes and most commonly result from a direct force to the acromion with the arm in an adducted position.

ä

Acromioclavicular joint injuries often present with associated injuries to the glenohumeral joint, including an increased
incidence of superior labrum anterior posterior (SLAP) tears that may warrant further evaluation and treatment.

ä

Anteroposterior stability of the acromioclavicular joint is conferred by the capsule and acromioclavicular ligaments,
of which the posterior and superior ligaments are the strongest. Superior-inferior stability is maintained by the
coracoclavicular (conoid and trapezoid) ligaments.

ä

Type-I or type-II acromioclavicular joint injuries have been treated with sling immobilization, early shoulder motion,
and physical therapy, with favorable outcomes. Return to activity can occur when normal shoulder motion and
strength are obtained and the shoulder is asymptomatic as compared with the contralateral normal extremity.

ä

The management of type-III injuries remains controversial and is individualized. While a return to the previous level of
functional activity with nonsurgical treatment has been documented in a number of case series, surgical reduction
and coracoclavicular ligament reconstruction has been associated with a favorable outcome and can be considered
in patients who place high functional demands on their shoulders or in athletes who participate in overhead sports.

ä

Surgical management is indicated for high-grade (‡type IV) acromioclavicular joint injuries to achieve anatomic reduction
of the acromioclavicular joint, reconstruction of the coracoclavicular ligaments, and repair of the deltotrapezial fascia.

ä

Outcomes after surgical reconstruction of the coracoclavicular ligaments have been satisfactory with regard to
achieving pain relief and return to functional activities, but further improvements in the biomechanical strength of
these constructs are necessary to avoid loss of reduction and creep with cyclic loading.

Peer Review: This article was reviewed by the Editor-in-Chief and one Deputy Editor, and it underwent blinded review by two or more outside experts. The Deputy Editor
reviewed each revision of the article, and it underwent a final review by the Editor-in-Chief prior to publication. Final corrections and clarifications occurred during one or
more exchanges between the author(s) and copyeditors.

Acromioclavicular joint injuries can result from multiple causes,
ranging from a simple fall to high-energy trauma. Athletes,
however—particularly those involved in contact sports, skiing,

and cycling—are at an increased risk. Treatment depends on
a variety of factors, including the extent of injury, age, and activity level of the patient. Over the last decade, an improved
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TABLE I Rockwood Classification of Acromioclavicular Injuries

Type

Acromioclavicular
Ligaments

Coracoclavicular
Ligaments

Deltopectoral
Fascia

Coracoclavicular Interspace
Distance*

Radiographic Appearance
of Acromioclavicular Joint

I

Sprained

Intact

Intact

Normal

Normal

II

Disrupted

Sprained

Intact

<25%

Widened

III

Disrupted

Disrupted

Disrupted

25% to 100%

Widened

IV

Disrupted

Disrupted

Disrupted

Increased

Clavicle posteriorly
displaced (axillary)

V

Disrupted

Disrupted

Disrupted

100% to 300%

N/A†

VI

Disrupted

Disrupted

Disrupted

Decreased

Clavicle displaced
inferior to coracoid

*Distance between the superior aspect of the coracoid process and the inferior aspect of the clavicle as measured radiographically.
†N/A = information not available.

understanding of the anatomy and biomechanics of the acromioclavicular joint has led to more anatomical surgical techniques for acromioclavicular joint reconstruction. In this paper,
we discuss the clinical and radiographic evaluation, surgical indications, complications, and the outcomes associated with the
most commonly used treatment options.
Anatomy and Biomechanics
The acromioclavicular joint is a diarthrodial joint between the
medial facet of the acromion and the lateral aspect of the clavicle.
Stability in the anterior-posterior plane is provided by the acromioclavicular ligaments, which are thickenings of the joint capsule,
with the superior ligament being the strongest1. Superior-inferior
stability is maintained by the trapezoid and conoid coracoclavicular ligaments. The trapezoid ligament, located an average of
25.4 mm in males and 22.9 mm in females from the lateral end
of the clavicle, attaches more laterally to the undersurface of the
clavicle and provides resistance to acromioclavicular joint compression2. The conoid ligament insertion is located medially, an
average of 47.2 mm in men and 42.8 mm in females from the lateral
edge of the clavicle. It is responsible for about 60% of the restraint
to anterior and superior clavicular displacement and rotation1.
Epidemiology and Classification
The true incidence of acromioclavicular joint injuries seen by
clinicians is likely underestimated, as many are not diagnosed
or treated3. The spectrum of acromioclavicular joint injury can
range from minor sprains and subluxations to complete dislocations. Rockwood4 developed a classification system for
acromioclavicular joint injuries (Table I). Type I is a sprain of
the acromioclavicular joint without a complete tear of the
acromioclavicular ligaments or coracoclavicular ligaments.
Type II is a tear of the acromioclavicular ligament but not of the
coracoclavicular ligaments. A type-III injury involves tears of
both the acromioclavicular and coracoclavicular ligaments,
with 25% to 100% displacement as compared with that on the
contralateral side. Type IV is an acromioclavicular joint injury
with the distal part of the clavicle impaled posteriorly into the

trapezial fascia. In a type-V injury, both the acromioclavicular
and coracoclavicular ligaments are completely torn and the
displacement is >100% compared with the contralateral side. A
type-VI injury is rare; the distal clavicle is displaced inferiorly
into the subcoracoid position.
Sprains and incomplete separations are more common
than complete injuries. In a review of 520 acromioclavicular
joint injuries, more than 300 occurred in the first three decades
of life and most were incomplete sprains4. Often, acromioclavicular joint injuries are associated with other injuries to the
shoulder joint. Tischer et al.5 reported that 18.2% (fourteen of
seventy-seven) of all patients in their study who were treated
for an acute acromioclavicular joint dislocation (Rockwood4
types III through V) had concomitant intra-articular shoulder
pathology. These included superior labrum anterior posterior
(SLAP) lesions in eleven of seventy-seven patients (14%) and
rotator cuff injury in three patients (4%). Additionally, four
patients sustained fractures of the distal part of the radius,
radial head, scapula, and lateral part of the clavicle.
Mechanism of Injury
Typically, acromioclavicular injuries result from direct trauma
to the shoulder from a fall or in contact sports when the arm is
in an adducted position. The force pushes the acromion inferiorly while the clavicle maintains its anatomic position, resulting in a variable disruption of the acromioclavicular and
coracoclavicular ligaments. The downward displacement of the
clavicle is primarily resisted through an interlocking of the
sternoclavicular and coracoclavicular ligaments, while the anteroposterior displacement is resisted by the acromioclavicular
ligaments1,6,7. More severe downward forces may even tear the
deltoid and trapezius muscle attachments from the clavicle. A
fall on an outstretched hand or flexed elbow may transmit
direct forces superiorly to the acromioclavicular joint through
the humeral head into the acromion. A traumatic force by a
substantial inferior pull through the upper extremity or a lateral directed force as the scapula externally rotates are other
uncommon mechanisms for acromioclavicular joint injury.
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Fig. 1

Illustration of the six different types of acromioclavicular joint injuries in the Rockwood classification system. (Reprinted, with permission, from: Beim
GM. Acromioclavicular joint injuries. J Athl Train. 2000:35[3]:261-7).

Clinical Presentation
Injury to the acromioclavicular joint should be suspected in
any patient who has shoulder trauma with pain in the vicinity
of the acromion and clavicle. Most patients with acute acromioclavicular injury will present with the injured upper extremity in an adducted and supported position to alleviate the
pain. Localized pain, swelling, and point tenderness around the
acromioclavicular joint can be expected acutely. The pain can
be accentuated with abduction and cross-body adduction of
the arm, which loads the acromioclavicular joint8. During the
clinical examination, the patient should be in the standing or
sitting position, which increases the deformity due to the
weight of the arm. Depending on the severity of the injury,
tenting of the skin by the distal aspect of the clavicle may occur
in the case of type-III or type-V acromioclavicular injuries.

Sternoclavicular joint pain may also be present in type-IV injuries, in which posterior displacement of the distal portion of
the clavicle results in concomitant anterior dislocation of the
sternoclavicular joint. Patients may also complain of pain in
the neck or trapezius muscle, which can occur in type-V and
type-VI injuries as a result of soft-tissue injury and stripping
of the deltotrapezial fascia. While vascular compromise in an
isolated acromioclavicular injury has not been reported, transient paresthesia of the injured limb has been described in a
patient with type-VI acromioclavicular injury9.
Imaging
The radiographic classification of acromioclavicular joint injuries as described by Tossy et al.10 and Rockwood4 represents a
continuum of increased soft-tissue injury. Figure 1 provides an
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Fig. 2

True anteroposterior standing radiograph of the acromioclavicular joint bilaterally, with the x-ray beam directed with a 10° to 15° cephalic tilt (the Zanca view)
and with use of 50% of the exposure that is used in making a standard radiograph of a normal shoulder, comparing the injured right acromioclavicular joint
(left side of image) with the normal left acromioclavicular joint (right side of image).

illustration of the Rockwood acromioclavicular joint-injury
classification system4,10,11. Radiographs are the initial imaging
modality of choice for diagnosis and classification of acromioclavicular injuries. In order to enhance visualization of the
acromioclavicular joint, it is necessary to use one-half of the
x-ray exposure that is used in a standard radiograph of the
shoulder. The Zanca view (in which the x-ray beam is directed
with a 10° to 15° cephalic tilt) is the most accurate radiograph
to use in visualizing the acromioclavicular joint12. Due to variations in the anatomy of the acromioclavicular joint, a bilateral
Zanca view is recommended to visualize both acromioclavicular joints on a single cassette (Fig. 2). Bearden et al.13 reported
that the average distance between the superior aspect of the
coracoid process and the inferior aspect of the clavicle varies
from 1.1 cm to 1.3 cm and that a 40% to 50% difference in
coracoclavicular interspace between the normal and affected
shoulders indicates complete disruption of the coracoclavicular
ligaments, whereas Rockwood and Young documented complete disruption with a side-to-side coracoclavicular interspace
difference of just 25%14. Furthermore, an axillary view is essential in diagnosing type-IV acromioclavicular joint separations, in which posterior displacement of the clavicle occurs.
Stress radiographs to differentiate between type-II and type-III
injuries have also been described. This is typically done with

the injured and contralateral, normal extremity holding a 10-lb
(4.5-kg) weight and comparing the weighted and nonweighted
images. Because these radiographs are painful, stress views are
not routinely used for imaging of acute acromioclavicular joint
injuries15,16.
There is a growing interest in utilizing magnetic resonance imaging (MRI) with acromioclavicular injuries. MRI
has the advantage of directly assessing acromioclavicular and
coracoclavicular ligamentous disruptions (Fig. 3), whereas
radiographs infer ligamentous integrity based on osseous relationships. Nemec et al.17 evaluated forty-four patients with
acromioclavicular injuries of types I through IV and found that
the classification system of Sanders et al.11 for acromioclavicular injuries was only concordant in twenty-three (52.2%) of
their patients when radiographs were compared with MR images. In a study utilizing diagnostic arthroscopy to evaluate the
incidence of associated injuries in surgically treated type-III to
type-V acromioclavicular separations, Tischer et al.5 reported
an incidence of 18.2% (fourteen of seventy-seven patients)
with regard to concomitant intra-articular injuries that required additional surgical intervention. Pauly et al.18 similarly
reported an incidence of 15% (six of forty patients) for concomitant injuries following high-grade acromioclavicular injuries, all of which occurred in type-V separations and required

Fig. 3

Magnetic resonance images (MRI) of a patient with type-III acromioclavicular joint injury after direct trauma. Oblique sagittal MRI (A) demonstrates rupture of
the coracoclavicular ligament (arrow), which is confirmed on the coronal MRI (B.)
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arthroscopic surgical intervention. Both author groups concluded that preoperative MRI, particularly in patients with
type-V acromioclavicular injuries, may be helpful in identifying potential associated injuries that may require surgical
intervention.

I or type-II injuries who had been treated nonsurgically and
had follow-up greater than ten years. The mean Constant score
of 70.5, UCLA (University of California, Los Angeles) score30 of
24.1, and simple shoulder score31 of 9.7 were all significantly
lower than the scores of the contralateral, normal shoulder.

Management of Acromioclavicular Joint Injuries
Types I and II
Nonsurgical management has been recommended for type-I and
type-II acromioclavicular joint injuries10,19,20, with most authors
recommending simple sling immobilization. Other therapeutic
modalities include simple analgesia, anti-inflammatory medications, ice therapy, activity modification, and complete rest.
Typically, one week of immobilization is needed for type-I
acromioclavicular injuries, while type-II injuries may require a
longer period of time. The sling should be discontinued once the
patient is asymptomatic, and physical therapy should then be
started with both passive and active shoulder motion. Contact
sports and heavy lifting should be avoided until the patient is free
of pain and has symmetric shoulder range of motion and
strength relative to the uninjured extremity. Pain in the acromioclavicular joint may persist for as long as six months after the
injury, with up to 33% of patients experiencing continued pain
and acromioclavicular instability at longer-term (i.e., a mean of
6.3 years [range, four to eight years]) follow-up21.
Park et al.22 reported that type-I injuries immobilized for
an average of 19.5 days resulted in six weeks of disability time
and a shoulder rating score of 94 points. Within that series,
type-II injuries required longer immobilization (twenty-seven
days), resulting in a similar period of disability and a shoulder
rating score of 90 points. The shoulder rating score used in this
study was a nonvalidated scoring system based on 100 points,
and it was designed to evaluate the wound, deformity, range
of motion, pain, and any postoperative complications. With
short-term follow-up, Shaw et al.23 reported that up to 40%
(fourteen of thirty-five) of patients had pain at six months
following injury and that this percentage decreased to 14% (five
of thirty-five) at the one-year time point. With midterm followup, several authors reported good-to-excellent functional
outcomes, with an 80% to 90% patient satisfaction rating24,25.
However, in the United States Naval Academy population,
Bergfeld et al.26 found that up to 9% (nine of ninety-seven
patients with type-I injuries) and 23% (seven of thirty-one
patients with type-II injuries) of patients reported severe pain
with limitation of activities at follow-up times that ranged from
six months to 3.5 years. In contrast, Reichkendler et al.27 reported excellent results and an average Constant score of 97 in
nineteen patients with type-II injury who had been treated with
nonsurgical management. In a study with long-term follow-up,
Mouhsine et al.21 reported a Constant score28 of 82 in thirtythree patients at a mean follow-up of 6.2 years, with 48%
(sixteen of thirty-three) having persistent acromioclavicular
joint symptoms and with 27% (nine of thirty-three) requiring
surgical intervention at a mean of more than two years after the
initial injury. Mikek29 also reported impairment of shoulder
function in 52% (twelve of twenty-three) of patients with type-

Type III
The management of type-III acromioclavicular joint injuries
remains controversial. Most studies are case series with LevelIV evidence, and there are very few reports with Level-II
(Table II) or Level-III (Table III) evidence available to guide
treatment decisions 32. While most authors have obtained
good-to-excellent results with nonsurgical management in
patients with type-III injuries24,33-38, others have reported persistent pain and residual symptoms associated with the acromioclavicular joint on final follow-up20,35,39. Thus, to maximize
function, some authors have advocated surgery for acute typeIII acromioclavicular joint injuries in young and active patients40-43. As a result, there is no consensus among orthopaedic
surgeons with regard to the management of type-III acromioclavicular joint injuries. Therefore, individual assessment of
each patient is essential, as the optimal treatment (surgical or
nonsurgical) for an athlete who plays overhead sports and
places high functional demands on the acromioclavicular joint
may be different for older, less active patients.
Nonsurgical Management

Several authors have reported satisfactory outcomes in patients
with type-III acromioclavicular separations that were managed
nonsurgically. Glick et al.25 reported satisfactory outcomes with
no substantial functional disability in thirty-five patients who
had a mean follow-up of three years after nonsurgical treatment.
Dias et al.44 reviewed forty-four patients approximately five years
after nonsurgical management and reported good-to-excellent
results in all patients except one, who had persistent subluxation
of the acromioclavicular joint. In addition, 55% of the patients
had mild symptoms over the acromioclavicular joint, 82% had
obvious deformity, and 11% had a decrease in shoulder abduction of 20°; however, these findings did not limit the overall
function of the patients. The long-term results in this same
cohort of patients were reported by Rawes and Dias45 at an average of 12.5 years after injury. Of the thirty patients reviewed
(fourteen patients were lost to follow-up), the acromioclavicular
joint remained subluxated or dislocated in all patients; however,
97% still had good-to-excellent results according to the classification system of Imatani et al.46. Bjerneld et al.24 also reported
good-to-excellent results in 91% of patients (thirty of thirtythree) whose type-III separations were treated nonsurgically.
The authors also noted that a reduction of the acromioclavicular
joint was not necessary, as there is a potential for healing and the
ability to adapt after injury. Schlegel et al.35 prospectively evaluated twenty-five patients whose type-III injuries had been
managed nonsurgically. In comparing the injured shoulder to
the contralateral, normal shoulder, there was no significant
difference in range of motion and rotational strength. However,
a 17% decrease in bench-press strength was found on the side of
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TABLE II Studies with Level-II Evidence or Less in Which Nonsurgical and Surgical Management of Type-III Acromioclavicular
Joint Injuries Was Compared*

Total Number
of Patients

Study
46

49

Outcome

Complications

(1975)

30

>12 months
(12 NS and 11 S)

Shoulder Scoring Scale
(nonvalidated 100-point scale)
d NS = 58%
(good to excellent)
d S = 45%
(good to excellent)
Note: Return to work
or activities was not
assessed.

In the surgical group:
d Screw pullout and
loss of reduction (2)
Note: Surgical
group had more
calcification in
coracoclavicular
interval, but this
finding did not correlate
with outcome.

(1986)

84

13 months
(40 NS and 39 S)

Shoulder Scoring Scale
(nonvalidated 12-point scale)

In the surgical group:
d Reoperation
due to residual
pain (excision of distal
portion of clavicle) (2)
d Migration
of Kirschner wire (1)
d Broken
Kirschner wire (1)
d Superficial infections (6)
In the nonsurgical group:
d Three patients
also had operation
(persistent pain)

Imatani et al.

Larsen et al.

Follow-up Period
(Number of Patients
Who Completed
Follow-up)

NS = 98%
(good to excellent)
d S = 98%
(good to excellent)
Note: Surgically
treated patients took
longer time off from
work (p = 0.067).
d

20

Bannister et al.

(1989)

60

1 and 4 years
(33 NS and 27 S;
[2 lost to follow-up at
1 year and 6 lost
to follow-up at 4 years])

Shoulder Scoring Scale
(nonvalidated 100-point scale)
At 1 year:
d NS = 88%
(good to excellent)
d S = 77%
(good to excellent)
At 4 years:
d NS = 100%
(good to excellent)
d S = 74%
(good to excellent)
Note: Surgically
treated patients returned
to work later
than patients managed
nonsurgically (p < 0.05)

In the surgical group:
Reoperation (total of
5 patients)
d Screw cut out (2)
d Screw broken (1)
d Painful subluxation (2)
Note: Loss of
reduction in 35% of
patients when
coracoclavicular
screw was removed.
In the nonsurgical group:
Reoperation (total of four
patients)
d Shoulder weakness (1)
d Appearance (1)
d Painful subluxation (2)

*NS = nonsurgically treated patients, and S = surgically treated patients.

the injured shoulder, and 16% of the patients believed that
their outcome was suboptimal, with one patient electing
surgical intervention. Furthermore, Gumina et al.47 reported
that 70.6% (twenty-four of thirty-four) and 58.3% (fourteen
of the twenty-four) of patients treated nonsurgically after type-III
acromioclavicular joint injury developed scapular dyskinesis
and SICK scapula syndrome (scapular malposition, inferior
medial border prominence, coracoid pain and malposition,
and dyskinesis of scapular movement), respectively48.

Nonsurgical Versus Surgical Management

Surgical management of type-III acromioclavicular joint
separation remains controversial. While most patients have
good-to-excellent functional outcomes after nonsurgical
management and can return to their previous level of activity24,36, some authors recommend early surgical intervention
in patients with higher functional demands 20,44. There are
three randomized prospective trials20,46,49 (Table II) and seven
nonrandomized studies33,34,41,50-53 (Table III) that have directly
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TABLE III Studies with Level-III Evidence or Less in Which Nonsurgical and Surgical Management of Type-III Acromioclavicular
Joint Injuries Were Compared*

Total Number
of Patients

Study
33

127

Taft et al.
(1987)

52

Press et al.
(1997)

41

Gstettner et al.
(2008)

Follow-up Period
(Number of Patients
Who Completed
Follow-up)

Outcome

9.5 yrs (75 NS,
including 12 who
remained untreated)
10.8 yrs (52 S)

12-point system based
on subjective, objective,
and radiographic ratings.
d NS = 8.4
d S = 9.4
d NT = 8.2
d Poor results (<6 of
12 points) seen in NS
(10%), S (6%), and NT (8%)

26

32.9 months
(10 NS and 16 S)

In the nonsurgical group:
d Return to work and
sports was quicker and
patients spent less time
in immobilization (p < 0.05).
In the surgical group:
d Quicker pain-free status and
better subjective impression
of range of motion, functional
limitations, cosmesis, and
long-term satisfaction (p < 0.05).
Note: No difference between the
2 groups with regard to objective
shoulder range of motion,
muscle strength, and
neurovascular findings.

41

34 months
(17 NS and 24 S)

In the nonsurgical group:
d Oxford shoulder
score = 18.7
d Simple shoulder
score = 9.9
d Constant score = 80.7
d Good to excellent results
seen in 58.8% of patients
In the surgical group:
d Oxford shoulder
score = 16.0
d Simple shoulder
score = 11.3
d Constant
score = 90.4
d Good
to excellent results
seen in 87.5% of patients
Note: Constant scores were
significantly better in the
surgical group. Other scores
showed no significant difference.

Complications
In the surgical group:
52 (100% of surgical patients)
d Migration of pin (12)
d Hardware breakage (6)
d Bone erosions (10)
d Hematoma (5)
d Infection (4)
d Arthritis (13)
d Miscellaneous (2)
In the nonsurgical group: 33
(52% of the 63 treated patients)
d Skin necrosis (4)
d Arthritis (27)
d Miscellaneous (2)
N/A

In the nonsurgical group:
d All patients had
osteophytes on the caudal
side of the lateral end of
the clavicle, but these were
not symptomatic.
In the surgical group:
d Radiographic
arthrosis in 54% (13 of 24)
d Complications in 12.5%
(3 of 24) (2 required
revision surgery)
Note: Authors recommended
surgery (hook plate) in
younger and active patients
for type-III AC joint injury due
to better functional results
compared with nonsurgical
management.
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TABLE III (continued)

Total Number
of Patients

Study
51

Galpin et al.
(1985)

34

Calvo et al.
(2006)

53

Fraschini et al.
(2010)

Follow-up Period
(Number of Patients
Who Completed
Follow-up)

Outcome

Complications

37

33.7 months (21 NS)
35.0 months (16 S)

In the nonsurgical group:
d Pain-free at 2.8 months
d Time missed from
sports = 1.7 months
d Return to work at 2.6 weeks
d Subjective pain-free
status in 71% (15 of 21)
d Normal strength in 71%
(15 of 21)
In the surgical group:
d Pain-free status (4.5 months)
d Time missed from sports
(2.2 months)
d Return to work (6.8 weeks)
d Subjective pain-free status
in 75% (12 of 16)
d Normal strength in 75%
(12 of 16)

In the nonsurgical group:
d N/A
In the surgical group:
Reoperation in 13% (2 of 16)
d screw pull out (1)
d hardware irritation (1)

43

40.5 months (11 NS)
122.8 months (32 S)

In the nonsurgical group:
d Imatani shoulder
score = 94.1, good to
excellent in 82% (9 of 11)
In the surgical group:
d Imatani shoulder
score = 93.7, good to excellent
in 97% (31 of 32)

In the nonsurgical group:
d Posttraumatic
coracoclavicular ligament
ossification in 2 of 11.
d Osteoarthritis of the AC
joint in 27% (3 of 11).
In the surgical group:
d Posttraumatic CC ligament
ossification in 19 of 32.
d Unattractive scar (7)
d Superficial infection (1)
d Pin migration (7)
d Osteoarthritis of the AC
joint in 81% (26 of 32).

90

1 month (30 NS)
6 months
(30 S [Dacron graft])
15 months
(30 S [LARS])

In the nonsurgical group:
d Good to excellent (0%)
d UCLA (16.2)
d SPADI (65)
In the surgical group (Dacron):
d Good to excellent (53%)
d UCLA (27.9)
d SPADI (18)
In the surgical group (LARS):
d Good to excellent (93.3%)
d UCLA (28.4)

In the nonsurgical group:
d N/A
In the surgical group (Dacron):
d Rupture of Dacron (7)
d Foreign body reaction (4)
d Clavicular fracture (1)
d Coracoid fracture (1)
d Total = 43%
In the surgical group (LARS):
d Rupture of ligament (1)
d Total = 3.3%

d

SPADI (16)
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TABLE III (continued)

Total Number
of Patients

Study
50

Fremerey et al.
(2005)

97

Follow-up Period
(Number of Patients
Who Completed
Follow-up)
6.5 years
(46 NS; 38 achieved
full follow-up)
6.1 years
(51 S; 42 achieved
full follow-up)

Outcome

Complications

In the nonsurgical group at time
of final follow-up (n = 38):
d Pain-free status in 89%
(34 of 38)
d UCLA score good to excellent
in 95% (36 of 38)
d Constant-Murley shoulder
outcome score good to excellent
in 97% (37 of 38)
d No loss of strength in 92%
(35 of 38)
In the surgical group at time of
final follow-up (n = 42):
d Pain-free
status in 86% (36 of 42)
d UCLA score
good to excellent
in 98% (41 of 42)
d Constant-Murley
Shoulder Outcome score
excellent in 98% (41 of 42)
d No loss of strength
in 90% (38 of 42)

In the nonsurgical group:
d Posttraumatic arthritis in
the AC joint in 12% (4 of 33
evaluated patients)
d Reoperation for pain at the
AC joint (AC resection) (1)
d Moderate pain with work
(in 1 of 5 in the hard-working
laborer group)
d Calcification in the CC
ligament in 37% (14 of 38)
In the surgical group:
d Posttraumatic arthritis in
the AC joint in 15% (5 of 34
evaluated patients)
d Reoperation for pain at the
AC joint (1)
d Severe pain at rest (in 1 of
7 in the hard-working laborer
group)
d Calcification in the CC
ligament
in 55% (23 of 42)

*NS = nonsurgically treated patients, S = surgically treated patients, NT = untreated patients, N/A = information not available, AC = acromioclavicular, LARS = ligament augmentation and reconstruction system, UCLA = University of California, Los Angeles shoulder scale score,
SPADI = Shoulder Pain and Disability Index score, and CC = coracoclavicular.

compared the outcomes of nonsurgical versus surgical intervention in the management of type-III acromioclavicular
separations. Two additional prospective randomized clinical
trials are ongoing, with no results published54. A total of 174
patients were evaluated in the three prospective studies in
which patients were randomized to either nonsurgical or
surgical treatment. Nonsurgical management involved either
placing the arm in a broad sling20, Velpeau bandage46, or arm
sling plus a swathe49. Surgical intervention involved reduction
of the displaced acromioclavicular joint, fixation of the clavicle to the coracoid with an Arbeitsgemeinschaft für Osteosynthesefragen (AO) cancellous or malleolar screw (with or
without a washer), and then pinning the acromioclavicular
joint with two Kirschner wires (Tables II and III)20,36,46,49,55.
Smith et al.56 performed a meta-analysis of six nonrandomized
studies (380 patients) comparing surgical and nonsurgical
treatment of acute type-III acromioclavicular joint injuries
and found no difference in strength, pain, throwing ability,
and incidence of acromioclavicular joint osteoarthritis between the two groups (p > 0.05). However, the surgical group
had significantly better cosmetic appearance (p < 0.0001)
and significantly greater duration of sick leave (p < 0.001),
with one study reporting significantly better Constant scores
at the time of final follow-up (p = 0.003). Furthermore, there

was no difference in the maintenance of anatomical reduction between the two groups; thus, complete anatomical
reduction was not a requirement for optimal functional
outcome.
In summary, there is currently a lack of studies with a
high level of evidence that evaluate nonsurgical compared with
surgical management of type-III acromioclavicular joint injuries. The three prospective randomized studies are over
twenty years old and involve surgical fixation methods that are
not currently utilized. More recent studies are limited by retrospective study design, patient heterogeneity, and lack of
standardized outcome measurements22,33,34,41,50,52,56. On the basis
of the available literature, the current consensus is that no
functional difference is demonstrated between the two groups;
however, a higher overall complication rate and longer time
before return to previous level of activity or work is seen in the
surgical group. Hence, the recommendation for treatment of
uncomplicated type-III acromioclavicular joint injury is to
start with an initial trial of nonsurgical treatment for three to
four months. Surgical management should be considered in
patients who have significant acromioclavicular deformity, tenting of the skin, or persistent pain despite nonsurgical management, or in patients who place a higher functional demand
(work or sports) on the injured shoulder.
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Types IV, V, and VI
Surgical Management—Techniques and Outcomes

Surgical intervention is indicated for patients with type-III
acromioclavicular injuries for which nonsurgical treatment has
been unsuccessful as well as for medically stable patients with
type-IV, type-V, or type-VI acromioclavicular joint injuries.
Type-IV and type-VI injuries are extremely rare, and most reported outcome data are presented either as part of a small case
series or as a case report57-59. Numerous surgical techniques have
been described in the treatment of type-III or type-V acromioclavicular joint injuries, but not one technique has been shown
to be clinically superior to another36,42,43,60-71. Historically, surgical
management includes open reduction, direct repair of the
acromioclavicular capsule, and rigid internal fixation of the
acromioclavicular joint72,73. Complications and residual pain can
be attributed to the implants and progression of arthritis in the
acromioclavicular joint. Weaver and Dunn initially described
their classic technique, which included resecting the distal portion of the clavicle and transferring the coracoacromial ligament
from the acromion to the clavicle without internal fixation74.
Since their initial study, a myriad of surgical techniques for the
management of acromioclavicular joint injuries have been reported. Despite all of the surgical modifications to the original
operation, five key elements remain essential to a successful
outcome with surgical management of acromioclavicular joint
injuries: (1) anatomic and accurate reduction of the acromioclavicular joint to correct superior displacement and anterior-toposterior translation; (2) direct repair (in patients with acute
injury) or reconstruction (in patients with chronic injury) of the
coracoclavicular ligament, depending on the clinical setting; (3)
supplementation or protection of the coracoclavicular ligament
repair or reconstruction with synthetic material (suture or tape)
or a rigid implant to maintain acromioclavicular joint stability
during the acute phases of healing; (4) repair of the deltoid and
trapezial fascia; and (5) distal clavicular resection in patients with
chronic acromioclavicular injuries for which there is radiographic or clinical evidence of acromioclavicular osteoarthritis.
With recent advancements in instrumentation and arthroscopic techniques, there has been a recent increased use of
arthroscopically assisted or all-arthroscopic reconstruction of
the coracoclavicular ligament with graft or synthetic material71.
The purported advantage is to evaluate and treat concomitant
intra-articular shoulder pathology, minimize soft-tissue dissection, reduce skin or wound complications, and facilitate
rehabilitation and earlier return to work or sports activities61,63,64. However, the disadvantage may be with regard to the
technical difficulty and the increased surgical costs that are
associated with arthroscopic reconstructive techniques. Given
the heterogeneity among study populations and surgical
techniques, it is difficult, on the basis of the current available
evidence, to state a superiority of a particular repair and reconstruction technique.
Depending on the type of operation performed, overall
complications after surgery may include superficial infection,
implant irritation and/or migration, loss of acromioclavicular
reduction, and persistent pain and instability. Aseptic foreign-

body reactions and erosion of the clavicle have also been associated with synthetic polyester fiber (Dacron; DuPont, Kinston,
North Carolina) graft or cerclage material, respectively75,76. Distal
clavicular osteolysis or osteoarthritis has also been associated
with acromioclavicular joint fixation77. Neurologic injuries range
from local skin dysesthesias to arm weakness due to nerve root
traction or injury to the suprascapular nerve secondary to aggressive acromioclavicular resection78.
Summary
Acromioclavicular joint injuries are common shoulder injuries
that often result from direct trauma sustained during participation in contact sports. Anterior-to-posterior stability is provided by the acromioclavicular ligaments, while superior
stability is provided by the coracoclavicular ligaments. Clinicians
should be cognizant of concomitant shoulder injuries (SLAP or
rotator cuff tears) that may be associated with more severe
acromioclavicular injuries. A bilateral acromioclavicular joint
radiograph (the Zanca view) is the initial imaging modality of
choice for management of acromioclavicular injuries. When
appropriate, MRI may be useful to further assess the degree of
injury to acromioclavicular joint stabilizers while evaluating for
concomitant intra-articular glenohumeral injuries. Nonsurgical
management should be employed for type-I and type-II injuries;
however, patients may have persistent symptoms at the acromioclavicular joint that require surgical intervention. Management of type-III acromioclavicular joint injury remains
controversial. The majority of patients do well with nonsurgical
management; however, individual assessment of each patient is
essential because the optimal treatment may differ depending on
an individual’s functional goals. Surgical repair or reconstruction
is recommended in patients with type-III injuries for which
nonsurgical management has failed and for type-IV, type-V, and
type-VI acromioclavicular joint injuries. Outcomes after surgical
reconstruction of the coracoclavicular ligaments have been
largely satisfactory, despite some loss of reduction over time. n
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