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Hypothesis and background: The classification and treatment of acromioclavicular (AC) joint disloca-
tions remain controversial. The purpose of this study was to determine the interobserver and intraobserver
reliability of the Rockwood classification system. We hypothesized poor interobserver and intraobserver
reliability, limiting the role of the Rockwood classification system in determining severity of AC joint dis-
locations and accurately guiding treatment decisions.

Methods: We identified 200 patients with AC joint injuries using the International Classification of Dis-
eases, Ninth Revision code 831.04. Fifty patients met inclusion criteria. Deidentified radiographs were compiled
and presented to 6 fellowship-trained upper extremity orthopedic surgeons. The surgeons classified each
patient into 1 of the 6 classification types described by Rockwood. A second review was performed several
months later by 2 surgeons. A k value was calculated to determine the interobserver and intraobserver reliability.
Results: The interobserver and intraobserver K values were fair (k = 0.278) and moderate (K = 0.468),
respectively. Interobserver results showed that 4 of the 50 radiographic images had a unanimous classi-
fication. Intraobserver results for the 2 surgeons showed that 18 of the 50 images were rated the same on
second review by the first surgeon and 38 of the 50 images were rated the same on second review by the
second surgeon.

Conclusion: We found that the Rockwood classification system has limited interobserver and intraobserver
reliability. We believe that unreliable classification may account for some of the inconsistent treatment
outcomes among patients with similarly classified injuries. We suggest that a better classification system
is needed to use radiographic imaging for diagnosis and treatment of AC joint dislocations.

Level of evidence: Basic Science Study; Validation of Classification System

© 2017 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

Keywords: Acromioclavicular joint; dislocations; interobserver reliability; intraobserver reliability;
radiographic reliability; Rockwood classification

This study was determined to be exempt from review by the Western Institutional Review Board: Work Order No. 1-814704-1.
*Reprint requests: Jonathan D. Ringenberg, BS, Indiana University School of Medicine, 1325 N Walker Ave, #244, Oklahoma City, OK 73103, USA.
E-mail address: jon.ringenberg @ gmail.com (J.D. Ringenberg).

1058-2746/$ - see front matter © 2017 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.
https://doi.org/10.1016/j.jse.2017.09.021


mailto:jon.ringenberg@gmail.com
http://www.elsevier.com/locate/YMSE

J.D. Ringenberg et al.

The acromioclavicular (AC) joint is a common site for
shoulder injury. AC joint dislocations represent up to 12%
of all shoulder dislocations and 8% of all joint dislocations.®
Treatment and classification of AC joint dislocations remain
controversial. The most common classification in clinical use
today remains the Rockwood classification, which identi-
fies 6 types of AC joint injury. Among these, types III and
V are the most controversial in regard to recommending op-
erative vs. conservative treatment. Recent publications have
advocated more for conservative treatment of type III
injuries™®!>1819222427 and surgical treatment of types IV and
V.13:182528 However, other authors have called into question
the reliability of radiographic classification of AC injuries,
particularly Rockwood types III, IV, and V.'=3711.17:21

Differences between studies on the treatment of AC dis-
locations, particularly the controversy about treatment for
Rockwood type III, may be due to the difficulty in accurate-
ly classifying types III, IV, and V on radiographic imaging.
Rockwood types III and V both involve superior displace-
ment of the distal clavicle, and Rockwood type IV dislocations
involve a posterior displacement of the clavicle.® Distinguish-
ing types III, IV, and V on radiographic imaging can be
difficult. Viewing posterior displacement in type IV disloca-
tions requires adequate axillary views.'#7!114162026 Qbtaining
adequate axillary images may be impossible in patients with
acute pain, making radiographic imaging insufficient in ac-
curately differentiating type IV dislocations from types III

Figure 1
diographs showing a Rockwood type V dislocation.

and V.7?** In addition, a lack of consensus on the exact amount
of posterior displacement required to be type IV may con-
tribute to the inconsistency in accurate grading.”!' Rockwood
types III and V, both involving superior displacement of the
clavicle, are differentiated only by a coracoclavicular dis-
tance being 25%-100% greater than the normal side in type
IIT and 100%-300% greater than the normal side in type V
(Fig. 1).8

The ability to diagnose and to treat AC joint injuries using
radiographic imaging requires a classification system that is
accurate, reliable, and reproducible.” The purpose of this study
was to determine the interobserver and intraobserver relia-
bility in using the Rockwood system to classify AC joint
dislocations. We hypothesized that there would be poor
interobserver and intraobserver reliability, limiting the role
of the Rockwood classification system in determining the se-
verity of injury and accurately guiding decisions for operative
Vs. nonoperative treatment.

Materials and methods

This was an evaluation study looking at the interobserver and
intraobserver reliability of the Rockwood classification system. A
member of the coding department retrospectively identified 200 pa-
tients with AC joint injuries using the International Classification
of Diseases, Ninth Revision code 831.04. Once a patient was iden-
tified, a member of our radiology staff reviewed the radiographs to

Anteroposterior (A) and axial (B) radiographs showing a Rockwood type III dislocation. Anteroposterior (C) and axial (D) ra-
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