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History

Acromioclavicular (AC) joint separation is a common
shoulder injury, representing up to 9% of all shoulder injuries
[8, 19]. The majority of AC injuries (44%) occur in people in
their twenties and are five times more common in men than in
women [19]. They are especially numerous in younger
patients participating in contact sports and represent 15%,
20%, and 41% of shoulder injuries in hockey, skiing, and
American football, respectively [10, 15, 20, 27]. The most
common mechanism of injury is by direct contact applied
directly over the superolateral border of the shoulder while
the humerus is in the adducted position.

In 1984, Rockwood first described his six-part classifi-
cation system for AC joint separations [28]. He believed
that previous classification systems by Cadenat [6] and
Tossy et al. [32] did not adequately categorize all the
distinct patterns of injury. Cadenat [6] classified AC
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separations as either incomplete or complete, in which the
joint capsule and the coracoclavicular (CC) ligaments are
disrupted. He characterized a sequential process of acute
AC injury, beginning with trauma to the AC ligaments,
continuing to the CC ligaments, and finally disrupting the
deltotrapezial fascia. Tossy et al. [32] characterized Type I
injuries by sprained but still intact AC and CC ligaments;
Type II by torn AC ligaments and partially torn CC liga-
ments; and Type III injuries by complete dislocations with
complete disruption of the AC and the CC ligaments
resulting in vertical instability of the AC joint. Allman [1]
described a similar classification system as Tossy et al. but
described the CC ligament in Type II injuries as being
sprained without being torn.

Rockwood concurred with previous authors [1, 6, 32]
that a classification system for AC joint separations should
be based on the severity of injury sustained by the capsular
and extracapsular ligaments and supporting musculature.
He suggested, however, that Type III AC separation as
described by Tossy et al. was too broad and did not account
for consistently distinct injury patterns with unique mech-
anisms of injury, radiographic appearance, soft tissue
disturbances, and treatment [28].

Purpose

An ideal classification system groups similar diagnoses,
provides prognostic information, and guides treatment
options with a high degree of reproducibility. Toward this
end, Rockwood sought to provide a better framework to
explain the pathoanatomy, mechanism of injury, and ana-
tomic severity of AC joint separations. His analysis was
based on careful evaluation of radiographs and surgical
findings from patients with AC separations he treated
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Table 1. Rockwood classification of acromioclavicular separations Types I-1I1

Structure 1 11

III

Acromioclavicular ligament Sprained Complete tear

Acromioclavicular Joint Intact Disrupted; widened in the transverse
plane

Coracoclavicular ligaments Intact Sprained; slight widening of interval

Deltoid and trapezius Intact Possible partial detachment

muscles

Complete tear*

Dislocated; clavicle displaced superiorly relative to the
acromion

Disrupted; interval widened up to 100%"
High probability of detachment from distal clavicle

*In a Type III variant, the clavicle ruptures through the periosteal sleeve superiorly, leaving behind, inferiorly, a periosteal tube attached to the
cartilaginous epiphysis that maintains the integrity of the AC joint. The CC ligaments are intact and remain attached to the periosteal sleeve.

Table 2. Rockwood classification of acromioclavicular separations Types IV-VI

Structure v \Y VI

Acromioclavicular Complete disruption Complete disruption Complete disruption
ligaments

Acromioclavicular Dislocated; clavicle displaced posteriorly Dislocated; extreme vertical incongruity  Dislocated; clavicle displaced
joint into or through the trapezius muscle between lateral clavicle and acromion. inferior relative to the

acromion*

Coracoclavicular ~ Partial or complete disruption with change Complete disruption; interval widened Intact; interval is decreased or
ligaments in interval orientation 100% to 300% reversed*

Deltoid and High probability of detachment from High probability of detachment from distal Intact, partial, or complete
trapezius distal clavicle clavicle detachment
muscles

*In a continuation of Type VI, the clavicle is displaced inferior to the coracoid process. In this case the coracoclavicular ligaments are completely

torn, and the coracoclavicular interval no longer anatomically exists.

between 1974 and 1984. He added categories to include the
direction and distance of clavicle displacement and the
degree of soft tissue involvement (integrity of the AC
ligaments, CC ligaments, anterior deltoid, and trapezius).

Description of the Rockwood Classification

Rockwood described Type I through Type III separations
as a sequential displacement of the AC joint and subse-
quent detachment of the AC ligament and CC ligaments
(Table 1). In his expanded classifications, Type IV through
Type VI, he included the direction of the displaced clavicle
with relation to the acromion (Table 2). Integrity of the
deltotrapezial fascia is affected in more severe patterns of
injury (Fig. 1).

Validation
Radiographs

Rockwood’s original classification was based on findings
observed on plain radiographs, and studies have shown fair
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reliability in classifying injury and in its use for surgical
decision making. Kraeutler et al. [16], using AP and axial
radiographs of 28 patients with diagnoses of Type III, IV,
or V AC joint separations, tested the inter- and intraob-
server reliability by eight shoulder surgeons who classified
each injury according to the Rockwood classification and
stated whether they recommended operative or nonopera-
tive treatment for each patient. Interobserver reliability was
moderate among surgeons for classification (intraclass
correlation coefficient [ICC], 0.602) and decision to oper-
ate (ICC, 0.469). Using Spearman’s rank correlation
coefficient (p), intraobserver reliability among these sur-
geons was found to be moderate (p = 0.694). The kappa
statistic (k) was used to determine intraobserver reliability
for the decision to operate based on a two-by-two contin-
gency table comparing initial clinical decisions with a later
decision with use of radiographs alone. The researchers
found only slight agreement (k = 0.366) between these two
decision-making processes.

Similarly, Cho et al. [9] found fair to moderate relia-
bility when using plain radiographs alone. Notably,
because level of experience is expected to improve relia-
bility, they recruited 10 shoulder surgeons with an average
of 11.2 years of practice. Using the « correlation
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Type IV

Fig. 1 Rockwood’s classification of acromioclavicular separations
Types I to VI is shown. A Type I injury is a mild sprain of the AC
ligament, Type II is a ruptured AC ligament and sprained CC
ligaments, Type III is a superior dislocation of the AC joint with
ruptured AC ligament, CC ligament, and joint capsule, Type IV is a
posterior dislocation of the AC joint with ruptured AC ligament, CC
ligament, and joint capsule, Type V is a gross superior dislocation of
the AC joint with ruptured AC ligament, CC ligament, and joint

coefficient, interobserver and intraobserver reliability of
the Rockwood classification was found to be fair (x =
0.214) and moderate (x = 0.474), respectively [9]. Inter-
observer and intraobserver reliability of treatment was fair
(x = 0.213 and 0.399, respectively) [9].

Ng et al. [22] assessed reliability among 19 British
shoulder surgeons using 24 patients with Zanca-view
radiographs alone. Using the weighted « for the Rockwood
classification, they found interobserver and intraobserver
agreement to be fair (x = 0.253) and slight (x = 0.150),
respectively [22].

Pifer et al. [24] distributed 50 radiographs of AC dis-
locations to orthopaedic surgeons, musculoskeletal
radiologists, and emergency medicine physicians. Using
the multirater « statistic, they found moderate classification
agreement among orthopaedic surgeons (k = 0.515);
however, agreement was much lower for musculoskeletal
radiologists (kK = 0.363) and emergency medicine physi-
cians (x = 0.189) [24]. Experience appeared to make
minimal difference; agreement was only slightly higher
among attending orthopaedic surgeons (kx = 0.516) than
orthopaedic residents (x = 0.492) [24].

Type V

Type lll

conjoined tendon
of coracobrachialis
and short head of
biceps

Type VI

capsule, and Type VI is an inferior dislocation of the AC joint with
rupture of the AC ligament, CC ligament, and joint capsule.
(Reprinted with permission from Lasanianos NG, Panteli M.
Acromioclavicular (AC) joint dislocation. In: Lasanianos NG,
Kanakaris NK, Giannoudis PV, eds. Trauma and Orthopaedic
Classifications. London, UK: Springer-Verlag London; 2015:3-6.)

Computed Tomography

Attempts have been made using other imaging modalities
to further define Rockwood’s classification system, but
there has yet to be evidence that CT improves reliability.
Cho et al. [9] investigated the effect on reliability of
classification and treatment choice when radiographs are
viewed with the addition of three-dimensional (3-D) CT.
Regarding classification, the combination of 3-D CT and
plain films yielded poor interobserver (x = 0.177) and
moderate intraobserver reliability (x = 0.474). Regarding
the decision for treatment, interobserver and intraobserver
reliability were fair (x = 0.253) and moderate (x = 0.554),
respectively [9].

Ultrasound
Heers and Hedtmann [12] assessed whether ultrasound
could be useful in evaluation of high-grade AC separations

when examining the condition of the deltoid and trapezoid
muscles. When they compared sonographic and

@ Springer



286  Gorbaty et al.

Clinical Orthopaedics and Related Research®

intraoperative findings of patients classified as having
Types III to V injuries, they found good sensitivity (80%)
and excellent specificity (100%) for detecting disruption of
the deltoid and trapezius muscles and excellent specificity
and sensitivity (100%) for detecting disruption of their
common fascia.

Magnetic Resonance Imaging

Owing to diagnostic variability among surgeons, several
authors have proposed use of MRI to better evaluate
adjacent soft tissues. Alyas et al. [2] proposed that a
coronal oblique plane MRI parallel to the CC ligament
allows adequate observation of the acromioclavicular
ligaments and accessory structures, which may be espe-
cially useful in excluding higher-grade injuries and
identifying additional disease if surgery is considered.
Other authors have suggested that the use of MRI to
evaluate the coracoclavicular ligament may aid in dis-
cerning Type III from Type II and in the decision to operate
[3, 29].

Limitations

Limitations to Rockwood’s classification system include
moderate to poor interobserver and intraobserver reliabil-
ity. The unsatisfactory ability of a standard AP Zanca view
to discern soft tissue injury may be responsible for limited
reliability, primarily in cases of low-grade AC separations
(Types I, 11, and sometimes III) in which clear radiographic
measurement criteria are not present. Advanced imaging
modalities, such as MRI, that clarify the status of the AC
and CC ligaments are not typically used in evaluation of
AC separations [22]. In addition, an axial view is obtained
only by a minority of orthopaedic surgeons [22], and Type
IV AC separations, described as posterior displacement of
the distal clavicle in relation to the acromion, may be
missed without this view.

A successful radiographic classification can help sur-
geons determine whether surgical intervention 1is
appropriate. Controversy regarding the surgical indications
for AC joint separations was present long before Rock-
wood’s classification [25, 26, 33]. When Rockwood
expanded the three-part classifications of Allman [1] and
Tossy et al. [32], it was accepted among surgeons that
Types I and II were treated nonoperatively, that Types IV,
V, and VI might best be treated by surgery, and that
management of Type III injuries was controversial. This
consensus holds today [4, 5, 13, 18, 21, 28, 31], and the
controversy regarding treatment of Type III persists. His-
torically, studies have shown good clinical results with
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nonoperative  treatment of Type III  injuries
[4, 7, 17, 23, 30], whereas others have shown greater
success with surgical treatment [11, 14]. Lack of agreement
may be partly attributable to the lack of clinical examina-
tion in such a radiographic classification. Clinical
examination of the affected shoulder often can suggest the
need for operative intervention, such as the inability to
reduce the distal clavicle suggesting buttonholing through
the deltotrapezial fascia.

Various surgical techniques, anatomic and nonanatomic,
and recommendations regarding timing of surgical inter-
vention have been described, but no consensus on optimal
treatment exists [5, 13]. Treatment for Type III injuries also
must be individualized based on factors like the patient’s
activity level, functional impairment, occupational
demands, type of sport, level of play, and the patient’s
aesthetic preferences regarding the injured shoulder.

Conclusions

The Rockwood classification of AC joint separations uses
plain radiographs to describe varying degrees of soft tissue
involvement and joint displacement. Rockwood expanded
on previous classification systems of AC joint separations
to provide a more-detailed description based on pathoa-
natomy of the injury. Reproducibility and interobserver
reliability of the classification is only moderate and is
likely limited by the inability of a classification based on
plain radiographs to fully assess a soft tissue injury.
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