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Abstract

Acromioclavicular (AC) joint instability is a common
source of pain and disability. The injury is most com-
monly a result of a direct impact to the AC joint. The
AC joint is surrounded by a capsule and has an intra-
articular synovium and an articular cartilage interface.
An articular disc is usually present in the joint, but this
varies in size and shape. The AC joint capsule is quite
thin, but has considerable ligamentous support; there
are four AC ligaments: superior, inferior, anterior and
posterior. The coracoclavicular (CC) ligament complex
consists of the conoid and trapezoid ligaments. They
insert on the posteromedial and anterolateral region of
the undersurface of the distal clavicle, respectively. The
coracoid origin of the trapezoid covers the posterior
half of the coracoid dorsum; the conoid origin is more
posterior on the base of the coracoid. Several biome-
chanical studies showed that horizontal stability of the
AC joint is mediated by the AC ligaments while verti-
cal stability is mediated by the CC ligaments. The radi-
ographic classification of AC joint injuries described by
Rockwood includes six types: in type I injuries the AC
ligaments are sprained, but the joint is intact; in type II
injuries, the AC ligaments are torn, but the CC liga-
ments are intact; in type III injuries both the AC and
the CC ligaments are torn; type IV injuries are charac-
terized by complete dislocation with posterior displace-
ment of the distal clavicle into or through the fascia of

the trapezius; type V injuries are characterized by a
greater degree of soft tissue damage; type VI injuries are
inferior AC joint dislocations into a subacromial or
subcoracoid position. The diagnosis of AC joint insta-
bility can be based on historical data, physical exami-
nation and imaging studies. The cross body adduction
stress test has the greatest sensitivity, followed by the
AC resisted extension test and the O’Brien test. Proper
radiographic evaluation of the AC joint is necessary.
The Zanca view is the most accurate view for examin-
ing the AC joint. The axial view of the shoulder is
important in differentiating a type III AC joint injury
from a type IV injury.
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Anatomy 

The acromioclavicular (AC) joint is a frequent site of
injuries and degenerative pathology. Physicians must
have a good understanding of the anatomy and
mechanics of this joint before treating patients with
AC joint pathology.
The clavicle has been likened to a crank because of its
double curve (1). Its distal, or lateral, end is flattened,
and it has prominent landmarks on its inferior sur-
face. The conoid tubercle is located at the most pos-
terior aspect of the clavicle, at the point where the
middle third of the shaft curves into the lateral third.
The trapezoid ridge extends anteriorly and laterally
across the inferior surface of the lateral third of the
clavicle. These landmarks represent the insertions of
the corresponding ligaments (2, 3). The coracoclavic-
ular (CC) ligament complex consists of the conoid
and trapezoid ligaments. The former is the postero-
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medial portion, and the latter the anterolateral por-
tion of the CC ligament complex. Bursae can exist
between these ligaments. Harris et al. (4) evaluated
the anatomical variance of the CC ligaments. The
clavicular insertion of the conoid ligament was found
to be approximately twice as wide (medial to lateral)
and thick (anterior to posterior) as its coracoid inser-
tion, giving rise to its inverted cone shape. The trape-
zoid ligament was more than three times thicker at its
clavicular end than at its coracoid end, but it showed
less narrowing of its width compared with the conoid
ligament. The coracoid origin of the trapezoid cov-
ered the posterior half of the coracoid dorsum; the
conoid origin was more posterior on the base of the
coracoid, limited anteriorly by the trapezoid inser-
tion. Salter et al. (5) found the trapezoid and conoid
ligaments to vary significantly in length and width.
The trapezoid ligament varied from 0.8 cm to 2.5 cm
both in length and in width, while the conoid liga-
ment varied from 0.7 cm to 2.5 cm in length and
from 0.4 cm to 0.95 cm in width. Several studies (6-
9) have shown the center of the trapezoid and the
conoid ligament insertion to be located 2.5 cm and
4.6 cm from the lateral edge of the clavicle, respec-
tively (Fig. 1). The lateral edges of the trapezoid and
the conoid ligament origins were located 11.8 mm
and 25.3 mm from the distal end of the clavicle,
respectively.
The distal clavicle articulates with the acromion via
the medial facet, which is oriented posteriorly and lat-
erally; the articular surface of the acromion is directed
medially and anteriorly (3, 10). The average size of the

joint surfaces in the adult AC joint has been found to
be 9 mm (vertical) by 19 mm (anteroposterior) (3,
11). The average width of the AC joint ranges from 1
mm to 3 mm, and decreases with advancing age,
regardless of gender (12, 13).
The AC joint is a diarthrodial joint: it is surrounded
by a capsule and has an intra-articular synovium and
an articular cartilage interface. The hyaline articular
cartilage becomes fibrocartilage on the acromial side of
the joint by the age of 17 and on the clavicular side by
the age of 24 (14, 15). 
The AC joint capsule is quite thin, but has consider-
able ligamentous support; there are four AC liga-
ments: superior, inferior, anterior and posterior. Salter
et al. (5), in a cadaveric study, found that the superior
AC ligament was more substantial and thicker (2.0
mm-5.5 mm) than the inferior AC ligament, and had
a more defined insertion into the distal clavicle. Stine
et al. (16) reported that the AC joint capsular insertion
on the acromion begins, on average, 2.8 mm (range,
2.3 to 3.3 mm) from the medial acromion and begins
on the lateral clavicle a mean of 3.5 mm (range, 2.9 to
3.9 mm) from the distal clavicle. The mean capsular
width ranged from 1.6 to 2.9 mm. The mean distance
from the medial acromion to the AC ligament inser-
tion was 3.5 mm.
An articular disc is usually present in the joint, but this
varies in size and shape (3, 10). In anatomical studies,
De Palma (17) and Salter et al. (5) observed two types
of disk: a complete disk (very rare) and a meniscoid-
like disk. Recently, Heers et al. (18), in a cadaveric
model, identified a superior and inferior wedge-
shaped meniscoid disk consisting of fibrocartilaginous
tissue. The thickness of this disk varied, ranging from
1.5 to 4 mm. Beginning in the second decade of life,
this structure undergoes rapid degeneration; by the
fourth decade this degeneration is significant.
The deltoid, trapezius and pectoralis major also have
important attachments to the clavicle. The deltoid
inserts into the anterior surface of the lateral third of the
clavicle, and the trapezius inserts into its posterior
aspect. The pectoralis major inserts into the anterior
surface of the medial two thirds (2). The acromion has
a roughened surface at its anterior tip where the cora-
coacromial ligament inserts, after giving off fibers that
blend medially with the inferior AC ligament (3, 5, 19). 

Fig. 1. Clavicular insertions of conoid (blu circle) and trapezoid (red
circle) ligaments.
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Biomechanics

Awareness of the functional importance of the liga-
ments surrounding the distal clavicle and AC joint has
grown over time. 
Several biomechanical studies (20-30) involving
sequential ligament sectioning in cadaveric specimens
have documented the strength, stiffness, and relative
contribution of these supporting structures to joint
constraint under displacement. Fukuda et al. (20)
found that the conoid and trapezoid ligaments resisted
50 and 65% of the forces applied, respectively. At larg-
er displacements, though, the conoid and trapezoid lig-
aments contributed 70 and 60%, respectively. They
also found that the AC ligaments acted as a primary
restraint to posterior displacement of the clavicle and
posterior axial rotation, regardless of the degree of dis-
placement. Debski et al. (21) confirmed this latter
observation, noting a 100% displacement in both ante-
rior and posterior directions after transecting the AC
joint capsule. Transection of the capsule resulted in a
significant increase (>200%) in the mean in situ force
in the conoid ligament (to 49 ± 23 N). The mean force
in the conoid ligament was also significantly greater
than that in the trapezoid (25 ± 19 N) after transection
of the capsule. The mean in situ force in the trapezoid
increased significantly from 23 ± 15 N to 38 ± 23 N,
or 66%, in response to posterior loading. The resultant
force in the trapezoid was also found to be significant-
ly (approximately 50%) greater than that in the conoid
(24 ± 22 N), which had increased only 9%. Thus,
conoid and trapezoid function differently in resisting
applied loads, depending on the direction of the
applied load. After transection of the capsule, the
conoid served as the primary restraint against anterior
and superior loading, while the trapezoid functioned as
the primary restraint against posterior loading. The rel-
ative orientation of these two ligaments has been sug-
gested to account for their different functions (20-23).
Dawson et al. (24) showed that the AC ligaments offer
three times more stability in the anteroposterior plane
than in the supero-inferior plane.
This finding agrees with the generally accepted princi-
ple that horizontal stability is mediated by the AC lig-
aments while vertical stability is mediated by the CC
ligaments.

Several studies (25-28) evaluating the structural prop-
erties of the CC ligaments found no significant differ-
ences between them. 
Load-to-failure test results confirmed that the conoid
ligament fails first when a load is applied to the CC
complex in a superior direction (28, 29). The most
common site of rupture was the midsubstance region,
followed by rupture about the origin for all three liga-
ments (3, 30). Isolated, or pure, ruptures from the
insertion of origin were unusual and, when seen, were
usually ‘‘mixed’’ ruptures, i.e. associated with midsub-
stance rupture (3).
Recently, Sahara et al. (31), in an in vivo study, ana-
lyzed the 3D kinematics of the AC joint during arm
abduction using 3D MR images obtained during ver-
tically open MRI. They found that in the anteroposte-
rior direction, the clavicle translated most posteriorly
(-1.9+1.3 mm) at 90° of abduction and most anterior-
ly (1.6+2.7 mm) at maximum abduction. This may be
due to the influence, on translation, of the muscles
around the AC joint. The anterior fibers of the deltoid
muscle and the superior trapezius muscle attach to the
anterior and posterior aspect of the distal end of the
clavicle, respectively. At 90° of abduction, the humer-
al insertion of the deltoid muscle was located in the
lateral side of the clavicle, and the traction force of this
muscle was directed laterally. Thus the anterior com-
ponent of the traction force of this muscle may have
become smaller than the posterior component of the
traction force of the superior trapezius, causing the
clavicle to translate posteriorly. At maximum abduc-
tion, the humeral deltoid insertion was located in the
anterolateral side of the clavicle. Thus the anterior
component of the traction force of this muscle may
have become larger than the posterior component of
the superior trapezius, causing the clavicle to translate
anteriorly.

Evaluation

Acromioclavicular joint instability is a common source
of pain and disability, and it occurs both in athletes
and in inactive patients. The diagnosis of AC joint
instability can be based on historical data, physical
examination and imaging studies.
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Two common mechanisms account for AC joint
injury: direct and indirect. The injury is most com-
monly a result of a direct impact to the AC joint. A
direct injury occurs when a person falls onto the AC
joint with their arm at their side in an adducted posi-
tion, as is commonly seen in collision sports such as
hockey, football, rugby and karate. An indirect injury
to the AC joint can also occur as the result of a fall on
an outstretched hand. The fall typically drives the
humeral head superiorly into the acromion (15).
The radiographic classification of AC joint injuries, as
described by Rockwood et al. (14), represents a con-
tinuum of increasingly severe soft tissue injury (Fig.
2). In type I the AC ligaments are sprained, but the
joint is intact. Radiographically, there is no widening,
separation, or deformity at the AC joint. With type II
injuries, the AC ligaments are torn, but the CC liga-
ments are intact. A bilateral X-ray may demonstrate
that the distal clavicle is slightly elevated, but the CC
interspace is the same in both the injured and the
uninjured shoulder. In type III injuries both the AC
and the CC ligaments are torn, but the deltoid and
trapezial fascia are intact. X-rays reveal that the distal
clavicle is 100% displaced superiorly in relation to the
acromion. Type IV injuries are characterised by com-
plete dislocation with posterior displacement of the

distal clavicle into or through the fascia of the trapez-
ius. Type V injuries are characterised by a greater
degree of soft tissue damage, with the deltotrapezial
fascia stripped off the acromion and the clavicle. On
bilateral X-ray there is a 100-300% increase in the CC
interspace. Type VI injuries are inferior AC joint dis-
locations into a subacromial or subcoracoid position.
The patient with AC lesions typically complains of
pain on the top of the shoulder near the AC joint. The
distribution of pain in the presence of pathological
lesions of the AC joint can be into the trapezius or
anterior shoulder (32, 33).
On physical examination, the patient with AC joint
pathological lesions may have swelling or deformity
and may have tenderness locally at the AC joint.
Several other physical examination signs have been
described as provocative for AC joint abnormalities.
Chronopoulos et al. (33) found that the cross body
adduction stress test showed the greatest sensitivity
(77%), followed by the AC resisted extension test
(72%) and the O’Brien test (41%). A shrug test has
been described to differentiate a type III injury from a
type V injury. If the joint reduces when the patient
shrugs his or her shoulders, then the deltotrapezial fas-
cia is intact and a type V injury can be ruled out.
When the history and physical examination indicate

M.F. Saccomanno et al.

Fig. 2. Classification of AC joint injuries according to Rockwood et al. (14).
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possible AC joint injury, imaging studies are necessary.
Proper radiographic evaluation of the AC joint
requires 1/3 to 1/2 of the X-ray penetration needed for
glenohumeral joint exposure. Specific directions must
be given to the radiology technician in order to obtain
the appropriate view. Anteroposterior, lateral and axial
views are standard views taken for the shoulder; how-
ever, a Zanca view is the most accurate view for exam-
ining the AC joint (Fig. 3). This view is performed by
tilting the X-ray beam 10° to 15° towards the cephal-
ic direction and using only 50% of the standard shoul-
der anteroposterior penetration strength.
The axial view of the shoulder is important in differ-
entiating a type III AC joint injury from a type IV
injury. Visualization of the scapula anterior to the clav-
icle will indicate a type IV lesion. When there is a nor-
mal CC interspace but a complete dislocation of the
AC joint, a coracoid fracture should be suspected. A
Stryker notch view is helpful for diagnosing this con-
dition (34). Tauber et al. (35) recently proposed
supine dynamic axillary lateral shoulder views, in
order to detect horizontal instability of the distal clav-
icle in patients with acute AC joint dislocations.
The configuration of the AC joint on anteroposterior
radiographs varies significantly. Zanca (36) reported
that the AC joint width is normally between 1 and 3
mm. Petersson (37) reported that the AC joint space
diminishes with increasing age, thus a joint space of 0.5
mm is normal in 60-year-old patients. The CC inter-
space can also exhibit variability. Bosworth (11) stated
that the average distance between the clavicle and cora-
coid process is usually between 1.1 and 1.3 cm.

Although the role of ultrasound in imaging AC joint
injuries remains unclear, a recent study (38) using this
modality identified abnormal movements of the injured
AC joint with cross-arm adduction which were not
identified with plain resting or stress radiographs (39).
MRI allows excellent anatomical display of AC joint
structures and can give clinically relevant information
on the type and extension of AC joint trauma, which
may influence treatment; however it not feasible for
use on a routine basis because of its costs and limited
local availability (40).
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