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The Classification and Treatment
of Acromioclavicular Separations
Steven Klepps, MD

Mechanism of Injury and Classification
The acromioclavicular (AC) joint frequently is injured
in physically active individuals including athletes who
participate in contact sports. The most common mechanism of injury is a direct blow onto the superior aspect
of the shoulder. The most commonly used classification, the Rockwood system, is based on the anatomic
structures injured. Rockwood type I and II injuries involve the AC joint capsule; types III, IV, and V injuries
involve the coracoclavicular (CC) ligaments as well as
the capsule. A type III injury is displaced superiorly,
and a type IV injury is displaced posteriorly. In addition
to the CC ligament and capsular injuries, a type V injury involves deltotrapezial disruption leading to increased separation and often to incarceration of the
clavicle into the deltotrapezial fascia. Type III and V
separations that result in superior displacement of the
clavicle are believed to be caused by drooping (ptosis)
of the arm rather than by he clavicle’s rising superiorly.
Therefore, a sling that bears part of the weight of the
arm often reduces the separation. A type VI injury is
rare and involves clavicular displacement inferiorly in a
subcoracoid position.1,2

Clinical Evaluation

History and Physical Examination
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Imaging
Injury to the AC joint generally can be definitively diagnosed through radiographs. The AC joint view (also
called the Zanca view) typically shows the separation
well (Figure 1, A). This view is obtained with reduced
radiation and the x-ray beam directed 15° cephalad to
avoid overlap between the spine of the scapula and the
AC joint. An axillary view is essential to detect posterior displacement in a type IV injury (Figure 1, B). Radiographs also are important in ruling out the main differential diagnosis, which is a distal clavicle fracture
that can mimic an AC joint separation. In a young adolescent patient, a periosteal sleeve fracture can be
identified if only a thin line of calcification from the
periosteum is noted around a displaced distal clavicle.
Imaging of the entire clavicle and scapula may be indicated to ensure the patient does not have an associated
sternoclavicular injury (a bipolar clavicle) or a fracture
within the clavicle or scapula (a floating shoulder), especially if tenderness or swelling is noted within these
areas.
In a type I injury, there is no evidence of separation
on plain radiographs. In a type II injury, often there is
slight widening or superior elevation that can only be
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The patient often describes a direct injury to the superior aspect of the shoulder, as in forceful contact with
the ground or a fall from a height. There is pain and
swelling in the superior aspect of the shoulder. The pain
usually precludes the patient’s raising the arm or continuing to be involved in sports. There may be associated neck pain or numbness and tingling.
The components of the examination depend on the
level of separation. With a type I or II injury, the pa-

tient has pain with palpation of the AC joint. Crossbody adduction testing also is painful. The only deformity is slight swelling. With a type III or V injury, the
patient has a painful deformity of the AC joint in which
the clavicle sits superior to the acromion because of the
downward force of the arm. A type III injury often can
be reduced when the arm is simply pushed upward
while the distal clavicle is held down or when the patient shrugs the shoulders. A type V injury usually cannot be reduced with this maneuver because the clavicle
is trapped within the trapezius.1,2 This distinction is
helpful in initial surgical decision making: a type V injury is best treated surgically, and a type III injury still
is considered to be best treated nonsurgically.3,4 However, the preferred treatment of type III injuries is controversial. A type IV injury is notable for the posterior
protrusion of the clavicle. Often the protrusion is subtle
and best seen radiographically, but in some patients it
can be seen on physical examination if the patient is
closely evaluated for horizontal instability.
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Figure 1

A, AP (Zanca) radiograph of the AC joint showing a type III separation with 100% displacement of the clavicle superior to the acromion. B, Axillary radiograph of the shoulder showing the clavicle posteriorly displaced relative to
the anterior edge of the acromion.

appreciated by radiographically comparing the injured
and contralateral AC joints. For a thin patient, one radiograph often is sufficient for obtaining an image of
both joints. For a larger patient, bilateral views can be
helpful if a type II separation is suspected. Although bilateral views showing type II separation do not significantly affect management, they can be useful for confirming the diagnosis for the patient. Weighted
radiographs generally are not helpful and have fallen
out of favor. The increase in coracoclavicular distance
(best seen on contralateral radiographs) is 25% to
100% in a type III injury and 100% to 300% in a type
V injury.1 Type IV injuries are best seen on axillary
views with the clavicle sitting posterior to the anterior
edge of the acromion.

Surgical Versus Nonsurgical Treatment

6: Trauma

Type I and II separations are treated nonsurgically to
achieve symptom relief and a gradual return to activity.
Generally these injuries heal well with a short course of
rehabilitation. However, type II separations have been
associated with persistent pain, and degenerative
changes that have been reported to develop 5 to 10
years after injury.5 The patient should be made aware
of these possible outcomes, but generally they do not
affect the initial treatment. Distal clavicle resection can
be considered for a patient with a type II separation
who remains symptomatic. If instability is noted at
time of surgery, AC joint reconstruction also may be
necessary; distal clavicle resection alone has been associated with persistent pain believed to result from the
underlying instability.5 For this reason, open resection
should be considered for distal clavicle resection following type II separations because it allows manual
evaluation for subtle instability.
Although type III separations are controversial, in
2
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the United States they are usually treated nonsurgically,
with some exceptions.4 For instance, patients who are
overhead athletes or do heavy manual labor have been
considered for early repair, but studies have reported
good results with nonsurgical treatment even in these
patients.4,6-8 In some countries including Germany and
Spain, type III separations generally receive initial surgical treatment.6,7 There is still no definitive study to
show better results after surgical or nonsurgical treatment. A recent meta-analysis did find that surgical
treatment led to better cosmesis but not to better results
related to throwing, pain, or function.9 Another attempted meta-analysis did not find sufficient randomized controlled studies to form an outcome-based conclusion.10 One of the six studies examined within this
study found that nonsurgical treatment led to an earlier
return to sport or work and lower rates of complications such as infection or hardware failure, but that
surgical treatment led to higher Constant scores. Unfortunately, the studies in this meta-analysis involved
treatment using Kirschner wires (five studies) and hook
plates (one study), neither of which is currently considered the best reconstructive option. The question remains as to whether a more modern reconstruction
method would outperform nonsurgical treatment for
type III injuries.
Nonsurgically treated patients with a type III injury
generally require a longer time for complete recovery
than those with a type I or II injury; as long as 3
months may be needed for return to full function and
return to sport or work. For this reason, there is some
question about the advisability of acute repair in athletes injured near the end of the season because a full
course of nonsurgical treatment followed by surgery
might not provide adequate time for recovery before
the next season begins. Arthroscopic surgery and repair
options such as the use of cerclage sutures or hook
plates are less invasive than the typical reconstruction
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Figure 2

Schematic drawing of the Weaver-Dunn reconstruction, showing the CA ligament transferred to the
distal end of the clavicle, with suture augmentation beneath the coracoid and through drill
holes in the clavicle (arrows).

and have led to more early repairs being performed.
These methods have replaced fixation with Kirschner
wires or Bosworth screws, although they work on the
same principle. In general, type IV and V separations
are initially treated surgically in a healthy patient because these injuries tend to remain symptomatic if
treated nonsurgically.

Surgical Treatment
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The Modified Weaver-Dunn Reconstruction
The modified Weaver-Dunn reconstruction has become
the standard surgical option, although many variations
of AC reconstruction have been proposed over the
years. This method involves transferring the coracoacromial (CA) ligament from the acromion to the distal
clavicle, with supplementation placed between the
coracoid and the clavicle using heavy sutures or suture
tapes (Figure 2). The modified Weaver-Dunn reconstruction has performed well, but its association with
postoperative loosening has led to the development of
multiple modifications, such as the Chuinard reconstruction (transfer of the acromion bone fragment with
the CA ligament), conjoined tendon transfer, and anatomic reconstruction (free graft transfer).15
There are many potential advantages to performing
reconstructions using local tissue. For instance, the use
of local tissue with its vascular supply for the graft may
maximize the healing potential. The sacrifice is minimal; the CA ligament often is taken down to treat impingement without significant effect. The conjoined
tendon is transferred in shoulder stabilization procedures such as the Latarjet, with minimal effect. The use
of local tissue also avoids the risk of reaction and the
cost of using foreign material.
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Hundreds of surgical techniques have been described,
and it can be difficult to determine which surgical option is best. Surgeons should be aware of the various
techniques so as to make an informed decision on the
best option for an individual patient. Regardless of the
surgical technique, the surgeon must decide whether
the distal clavicle needs to be resected as part of the reconstruction. In general, the distal clavicle can be left in
place during an acute repair because it has not developed significant hypertrophy or irregularity. Some authors describe removing the intra-articular disk, especially if it is torn.11 There is some risk of long-term pain
or osteoarthritis at the AC joint if the distal clavicle is
not resected, but in the short term, patients appear to
do well regardless of whether distal clavicle resection is
done with the reconstruction. Removing the distal clavicle is believed to add to horizontal instability after repair.6,11 For chronic separations, the distal clavicle typically is resected, especially if significant irregularity or
hypertrophic changes are present.
Several important technical points apply to all AC
joint reconstruction techniques; these were developed
in part from recent biomechanic and clinical studies. To

avoid slippage, it is important to place the sutures or
grafts that wrap around the coracoid at the base of the
coracoid rather than at the tip. Placing suture anchors
into the coracoid or a hole through the coracoid has
been proposed as a means of avoiding slippage, but this
technique is associated with an added cost for anchor
placement and a risk of coracoid fracture because the
hole weakens the coracoid.12,13 When placing sutures or
graft around the coracoid it is important to pass them
from medial to lateral to reduce the risk of neurologic
injury.14 Augmentation with tape (rather than suture
fixation) has become common but can lead to coracoid
or clavicle fracture because tape is stronger than suture
and can cut through bone. The risk of suture failure has
led to the use of multiple sutures; a 91% success rate
was reported in suture-only acute repairs in which the
suture was placed both in a cerclage fashion beneath
the coracoid and either over or through the distal
clavicle.11The clavicle holes for suture augmentation
should not be placed too distally within the clavicle because doing so can lead to widening of the AC joint
space as it pulls the clavicle medially. Essentially the
same clavicle drill hole location should be used for a
Weaver-Dunn and an anatomic reconstruction. Overreduction of the clavicle is useful in compensating for
stretching of the reconstruction.2 Wide stripping of the
clavicle periosteum with débridement of any scar tissue
below the clavicle is essential to allow mobilization and
anatomic reduction before the repair.2 Oversewing the
deltotrapezial fascia at the end of the procedure is important for stability, and therefore large, thick flaps of
tissue should be mobilized during the exposure.
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Figure 3

Schematic drawing of the anatomic reconstruction,
showing the tendon graft and sutures passed
beneath the coracoid and transferred through
drill holes in the distal clavicle. Fixation is accomplished with interference screws (inset).

The Anatomic Reconstruction

6: Trauma

The anatomic reconstruction has become popular during the past 5 to 10 years primarily as a reaction to the
risk of loosening after the Weaver-Dunn reconstruction.
Anatomic reconstruction involves transferring a tendinous graft such as the semitendinosus or gracilis
around or through the coracoid and through drill holes
in the clavicle (Figure 3). The main advantages of graft
placement below the coracoid is that it provides a
stronger construct than a coracoacromial (CA) ligament transfer and is technically easier than the Weaver
Dunn reconstruction because mobilizing the CA ligament often leaves inadequate tissue for the reconstruction. Autograft or allograft can be used. The graft can
be fixed with sutures or with interference screws in the
clavicle. Often the graft is woven onto itself to avoid
screw placement. Screws have been shown to provide
the biomechanically strongest fixation, but the use of
absorbable screws can lead to a reaction (osteolysis)
and subsequent fracture. This factor has lead some surgeons to use only sutures for fixation.12,16
Often the tendon is extended over the AC joint and
attached to the acromion to further strengthen the construct, especially in the anterior-posterior plane. The reconstruction of coracoclavicular ligaments has been
shown to provide good superior-inferior stability but to
4
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leave anterior-posterior instability, which has been considered a limitation of standard reconstructions. In one
new concept, intramedullary graft placed between the
acromion and the clavicle is combined with the anatomic reconstruction; this technique has been shown to
provide better anterior-posterior stabilization than the
anatomic and Weaver-Dunn reconstructions.16 In cadaver studies, the AC joint capsule has been shown to
provide most of the anterior-posterior stability, and superior or intramedullary placement of the AC joint
graft is designed to make up for this capsular insufficiency.
As with the Weaver-Dunn reconstruction, it is important to avoid too-distal placement of the clavicle
screw holes, which can lead to a widened AC joint.
Based on anatomic study, the entire clavicle length is
measured as a straight line to determine drill hole
placement. The holes are placed at 20% and 30% of
the clavicle length from the distal end of the clavicle.17
Keeping the tunnels at least 15 mm apart also is believed to be useful for decreasing the risk of fracture.12
Some authors promote a single-tunnel or no-tunnel reconstruction as a means of further decreasing the risk
of fracture, but this technique could lead to sawing
through or loosening of the tendon.2,18 Decreasing the
size of the clavicle holes, with suture fixation only, also
has been recommended.12 Although several biomechanical cadaver studies have compared the anatomic reconstruction with the Weaver-Dunn reconstruction,1,2,16,19
these have been time-zero studies using a variety of
techniques, and they have not resolved the question of
whether the anatomic reconstruction is clinically better
than the Weaver-Dunn reconstruction.
One prospective clinical study directly compared the
Weaver-Dunn and anatomic reconstructions in 24 patients.20 The 12 anatomically treated patients had better
American Shoulder and Elbow Surgeons Shoulder Index and Constant scores as well as a reduced CC interval. However, patients in both treatment groups had
excellent results. Despite these positive results, the
question remains as to whether the clinical benefit of
anatomic reconstruction justifies the cost of graft and
screws, the donor site morbidity, and a possible foreign
tissue reaction. Further studies are warranted before
the anatomic reconstruction can be strongly recommended over the classic Weaver-Dunn reconstruction.

Arthroscopic Reconstruction
Arthroscopic techniques have been developed for AC
joint repair and reconstruction. Acute repair fixation is
performed using heavy sutures and locking metal clips,
such as the Tightrope device (Arthrex, Naples, FL),
placed between the clavicle and the coracoid. This fixation device allows motion through the sutures; unlike
screw fixation, it is not rigid, and device removal therefore is not required. The principle is to place the clavicle in its native position in the hope that the CC ligaments will reconstitute themselves. This concept is
similar to that of Bosworth screw or Kirschner wire fix-
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ation, which is left in place for 6 weeks before removal,
but with the advantage of not requiring a second surgery. The Bosworth screw and Kirschner wire fixation
methods also carried a risk of screw failure, pin migration, infection, or pullout. Unfortunately, disruption of
Tightrope-like devices has occurred.14 As a result, these
fixation devices have been modified by changing the
shape or size of the button (for example, to a dog bone
shape) or increasing the amount of fixation (as with the
double-tunnel technique).21 Some manufacturers have
added tendon to a flip-button device, which can still be
placed arthroscopically.22
Arthroscopic methods for reconstructing chronic
separations also have been developed. These techniques
include the GraftRope system and tendon or CA ligament transfer technique (with or without a fleck of
acromion).22,23 A study of 10 patients treated with an
arthroscopic Weaver-Dunn procedure for chronic instability reported a 90% success rate.23 However, no studies have shown a significant advantage to any of the
various arthroscopic techniques. There is concern that
arthroscopic surgery is inferior to open surgery in the
ability to mobilize the distal clavicle or oversew the deltotrapezial fascia; these are believed to be key surgical
components, especially for chronic instability. The technical challenges of the arthroscopic techniques have
probably prevented them from being more widely used.
One advantage of the arthroscopic technique is that
it allows the shoulder to be evaluated for intra-articular
pathology at the time of the AC joint repair and reconstruction. One study found a 15% rate of pathology,
such as rotator cuff and labral tearing, that can be corrected at the time of AC joint surgery.24

Hook Plates
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Rehabilitation
In patients who are nonsurgically treated, the higher
grade type III, IV, and V injuries typically require more
time for recovery than the lower grade type I and II injuries. A type I or II injury typically requires 2 to 3
weeks of nonsurgical treatment followed by a gradual
return to sport, and a type III injury typically requires 4
to 6 weeks. Return to sport requires full range of motion and full strength as well as a nontender AC joint.
Nonsurgical treatment is considered unsuccessful if the
patient is unable to return to sport or work at 3
months, and surgery should be considered.28
A recently developed program of progressive rehabilitation is organized into four phases.29,30 In phase I,
ice, NSAIDs, and minimal immobilization are used in
an effort to reduce pain and swelling. Scapula stabilization treatment and lower extremity strengthening are
begun. A sling is used for comfort only; patients having
a type III injury typically require a longer period of
sling use than those with a lower grade injury. Patients
advance to phase II when they are at 75% of normal
range of motion. Phase II treatment consists of restoring full range of motion, and early strengthening exercises are allowed. Patients proceed to phase III when
75% of strength returns. The goal of phase III is to regain full strength; power and endurance are emphasized. Patients advance to phase IV when the strength
of the injured arm equals that of the contralateral arm.
Phase IV involves sport-specific training. Patients who
do not fully recover after 6 weeks of nonsurgical treatment are more likely to require surgery than patients
who do recover.
Many different postoperative rehabilitation protocols have been proposed. Typically, the shoulder is immobilized for the first 6 weeks. During the next 6
weeks, full active and passive range of motion is pursued, with limited lifting. Strengthening is initiated at 3
months, with moderate lifting. Full activity and throwing begins at 4 months, with return to contact sports at
6 months.

6: Trauma

Hook plates have been used for the treatment of AC
separations, although in general they are more commonly used for distal clavicle fractures. As with Bosworth screw fixation, short-term placement allows the
CC ligaments and other structures to stabilize.25 However, hook plates did not improve outcomes when compared with suture augmentation, and they required removal. The role of hook plate placement in primary AC
joint separations was further called into question by a
report of hook plate–specific complications in a study
of 313 patients. These complications included hook
plate erosion into the acromion with possible acromial
fracture (1 patient), hook plate fracture (4 patients), infection (6 patients), and redislocation after hook plate
removal (7 patients).25,26 Hook plates were found to
perform best when used with a soft-tissue graft, but
this method appears to defeat the purpose of minimally
invasive plate placement. A comparison study found
better results after Weaver-Dunn reconstruction than
after hook plate treatment, including less pain at rest
and better Constant scores.27
Although hook plates do not appear to have a major
role in acute, isolated AC joint injuries, they may have
a role in specific patients. For instance, hook plates

may be useful for AC separations associated with coracoid or scapula fracture, in which fixation cannot be
placed between the coracoid and clavicle (Figure 4).
The hook plate is placed along the distal clavicle and
under the spine of the acromion, with the acromion
rather than coracoid relied on for stability. Hook plates
also have been used for revision AC reconstruction, especially if excess distal clavicle was resected and poor
soft-tissue quality remains.

Summary
AC joint injuries are common among physically active
individuals. Most patients recover well with nonsurgical management and regain full function. A stepwise
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Figure 4

AP (A) and outlet (B) radiographs of a type III AC separation with a displaced coracoid fracture. AP (C) and axillary (D)
radiographs of the hook plate placed for stabilizing the AC joint and a single screw placed into the coracoid for
fixation. Interval healing of the fracture can be seen.

approach to rehabilitation appears to best restore patient function. However, certain injury patterns, such as
types IV, V, and VI, are best treated surgically. In addition, patients who do not recover after 3 months of
nonsurgical treatment also are best treated surgically.
Controversy still exists as to the best surgical option,
6
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but good outcomes can be expected as long as principles including adequate mobilization, augmented fixation with appropriately placed screw holes and suturing
or taping, and appropriate rehabilitation are adhered
to. Anatomic reconstruction provides a biomechanically strong reconstruction. Some surgeons have re-
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ported the use of less invasive techniques, which may
become more popular as better fixation devices are developed or midterm results are reported. Hook plates
have become more popular as a method of fixation, but
their role in the treatment of AC joint injuries still is being developed.
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