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The purpose of this study was to assess the results of
acute grade I and II acromioclavicular (AC) joint
sprains treated by conservative measures. Between
1993 and 1997, 37 consecutive patients were treated
conservatively for AC joint sprains, grade I and II in
the Tossy classification. Of these patients, 4 were ex-
cluded (three lost to follow-up and one sustained a fur-
ther AC injury), leaving a series of 33 patients.
Among them, in 9 (27%), chronic AC joint pathology
that required subsequent surgery developed at a mean
of 26 months after injury. The remaining 24 were re-
viewed clinically and radiologically at a mean of 6.3
years (range, 4-8 years) after injury. At the latest fol-
low-up, 17 of the 33 patients (52%) remained asymp-
tomatic. Of the 24 patients reviewed, 7 complained of
activity-related pain. Eight patients presented with re-
sidual anteroposterior instability. Tenderness at the AC
joint as well as a positive cross-body test was ob-
served in 12 patients. The mean Constant score at fol-
low-up was 82 points. The x-ray films showed degen-
erative changes in 13 patients, ossification of the
coracoclavicular ligaments in 2, an association of de-
generative changes with ossification of the coracocla-
vicular ligaments in 3, and distal clavicular osteolysis
in 3. Only 4 cases had no radiographic changes after
this kind of AC injury. On the basis of these results,
we conclude that the severity of the consequences af-
ter grade I and II AC sprains is underestimated. (J
Shoulder Elbow Surg 2003;12:599-602.)

Acromioclavicular (AC) joint injuries are common
lesions, especially in athletes. They represent 12% of
dislocations at the shoulder girdle and 8% of all joint
dislocations in the human body.5,19 The AC joint is
noncongruent, and its stability relies on capsular and

extracapsular ligamentous constraints. The capsular
ligaments are composed of AC ligaments that sur-
round the joint anteriorly, posteriorly, superiorly, and
inferiorly. The superior AC ligament is the strongest
and is reinforced by fascial attachments of the deltoid
and trapezius muscles.14 The AC ligaments are the
main stabilizers in the horizontal (anteroposterior)
plane.22,26 The coracoclavicular (CC) ligaments, in-
cluding the conoid and trapezoid ligaments, are ex-
tracapsular and are the main vertical restraints.9,26

The classification of AC injuries is based on the
type and on the anatomic level of the lesions. Tossy et
al25 and Allmann1 introduced a 3-grade classifica-
tion. Grade I is a microscopic or partial rupture of the
AC ligaments, without complete disruption of the lig-
aments. The clinical examination usually reveals no
increased laxity of the AC joint. Grade II is a com-
plete macroscopic rupture of the AC ligaments. The
CC ligaments are sprained but still in continuity. The
clinical examination reveals mainly an increased an-
teroposterior laxity. In grade III, the AC and CC liga-
ments are macroscopically ruptured. Both anteroposte-
rior AC laxity and superoinferior AC laxity are noted.
Rockwood20 completed this classification adding three
further grades (IV, V, and VI) of injury, on the basis of the
direction and amount of clavicular displacement. Most
authors concur that grade I and II sprains are benign
lesions1,15 and may be successfully managed with con-
servative treatment.12,14-17,21,24,28

The purpose of this study was to evaluate the
midterm evolution of acute grade I and II AC joint
sprains treated conservatively.

MATERIALS AND METHODS

Thirty-seven consecutive patients were treated at our
institution between 1993 and 1997 for an acute grade I
and II AC joint sprain. Of these patients, 4 were excluded
(3 were lost to follow-up and 1 sustained a further AC
injury), leaving a series of 33 patients (16 patients with
grade I AC sprain and 17 patients with grade II). The mean
age at the time of trauma was 25 years (range, 23-32
years). Of the patients, 29 (85%) were athletes, and trauma
occurred in 29 (of the 33) (85%) during athletic activities.
None of the 33 patients had pre-existing shoulder pathol-
ogy, and none sustained another significant shoulder injury

From the Orthopedic and Traumatology Department, University
Hospital of Lausanne, Lausanne, Switzerland.

Reprint requests: Elyazid Mouhsine, MD, OTR-BH 14, CHUV-1011 Lau-
sanne, Switzerland (E-mail: elyazid.mouhsine@ hosr.hospvd.ch).

Copyright © 2003 by Journal of Shoulder and Elbow Surgery
Board of Trustees.

1058-2746/2003/$35.00 � 0
doi:10.1016/S1058-2746(03)00215-5

599



after the AC injury. The patient characteristics are summa-
rized in Table I.

The grading of the lesion was done at the time of injury
on the basis of the clinical evaluation. The examinations
were done for each patient by 2 physicians (1 resident and
1 registrar). We looked for AC joint swelling, tenderness on
palpation, and increased AC joint laxity. To evaluate AC
joint laxity, the examiner is behind the sitting patient and
holds the acromion firmly between the thumb and index
finger. The distal end of the clavicle is held with the other
hand. Anteroposterior (AP) laxity and superoinferior (SI)
laxity of the AC joint are assessed by pushing the distal end
of the clavicle in all directions. The laxity is estimated by
measuring the amount of clavicular displacement relative to
the acromion and by comparing the opposite, intact side.
We considered laxity as pathologic when the clinical test-
ing revealed an increased total AP and SI displacement of
1 cm or more, relative to the intact side. We found the
clinical evaluation of laxity to be reliable and feasible, even
in painful shoulders at the time of the injury, as there are few
ways for the patient to prevent AC displacement by muscu-
lar contraction. We obtained plain radiographs (shoulder
AP and Neer views) only to exclude an associated fracture.
We did not routinely obtain AC joint views, with or without
weights in the hands.

We considered an AC joint injury as grade I when the
patient presented with pain and swelling of the joint, with-
out any pathologic AC laxity. If pain and swelling were
associated with pathologic AP laxity but with normal SI
laxity, the lesion was graded as II. The cases with patho-
logic SI laxity were considered to have a grade III injury
and were excluded from the study.

All of the injuries were treated conservatively. Patients
with a grade I lesion were treated with ice application,
analgesics, and an arm sling for 1 week (range, 5-8 days).
Patients with a grade II injury were treated in the same way,
but the sling was worn for a mean period of 18 days
(range, 16-21 days). Subsequently, the patients started a
rehabilitation program. Between the initial injury and the
final follow-up evaluation, 9 patients (7 with a grade II
sprain and 2 with a grade I sprain) required surgery for late

AC joint symptoms (chronic pain resulting from degenera-
tive change) after a mean period of 26 months (range, 8-36
months). In these patients the conservative treatment was
considered a failure. Therefore, these patients were not
followed up, because operative results were not the aim of
this study. The remaining 24 patients (22 athletes) were
reviewed at a mean follow-up of 6.3 years (range, 4-8
years) and were interviewed about activities of daily living,
change in occupation, and athletic activities.

Shoulder function, according to the score of Constant
and Murley,7 clinical residual laxity, tenderness to palpa-
tion, and cross-body test were evaluated. A radiograph
(Zanca view) was obtained,6 and any deformity of the
distal end of the clavicle (such as enlargement or osteolysis),
ossification of the CC ligaments, or AC degenerative
changes were noted (Figures 1 and 2).

RESULTS

The results are summarized in Table II. Between the
accident and the last follow-up, 9 of 33 patients
(27%) (7 grade II and 2 grade I) required surgery.
Isolated open distal clavicle resection was performed
in 6 cases, 4 times for osteoarthrosis (1 grade I and 3
grade II AC joint sprains) and 2 times for a painful
osteolysis of the distal clavicle (1 grade I and 1 grade

Table I Patient characteristics

Characteristic Data

No. of patients 33
Gender (men/women) 28/5
Mean age (y) (range) 25 (23–32)
Type of lesion (Tossy)

I 16
II 17

Dominant extremity 21
Mechanism of injury

Sports injury 28
Soccer 5
Hockey 10
Basketball 4
Skiing 2
Rugby 3
Other 4

Road traffic accident 3
Working accident 2

Figure 1 CC ligament ossification.

Figure 2 Clavicular osteolysis.
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II AC joint sprains). In 3 cases a transposition of the
medial half of the coracoacromial ligaments on the
distal clavicle was added to the clavicular resection to
increase stability (3 grade II AC joint sprains).

Seventeen patients reviewed at follow-up gave a
subjective global assessment of their shoulder that was
good or excellent, whereas seven judged the result to be
fair or poor because of pain and discomfort in the AC
joint area during physical effort. Four patients had mod-
ified their athletic activities. Clinical assessment of AC
joint laxity showed a pathologic anteroposterior AC
laxity in 8 patients, but the SI laxity was normal in all
patients. The mean Constant score was 82 points
(range, 75-88 points) for the injured side and 94 points
(range, 92-100 points) for the contralateral, intact side.
Palpation of the AC joint was painful in 10 patients (7
grade II and 3 grade I). The cross-body test was positive
in 8 patients (6 grade II and 2 grade I).

Degenerative changes of the AC joint were visible
on the radiographs in 13 patients. Asymptomatic
ossification in the region of the CC ligaments was
seen in 2 patients. Degenerative changes associated
with ossification of the CC ligaments appeared in 2
patients. Osteolysis of the distal clavicle occurred in 3
patients. There were no radiographic changes in 4
patients (3 grade I and 1 grade II).

Increased AP laxity was detectable only in the pa-

tients with grade II injury, and 50% of them complained
of shoulder pain. We have noted a tendency in the
patients having had a grade II injury to have a positive
cross-body test associated with painful palpation. The
Constant score did not correlate with the type of lesion,
and no difference was found between the two groups.
The lowest scores (range, 75-83 points) were found in
the 7 patients who complained of discomfort in the AC
joint region. The overall radiologic AC alterations did
not correlate with the type of injury. Nevertheless, a
tendency of grade II sprain to develop CC ligament
ossification was noted. This may be a result of micro-
scopic tears in the CC ligaments.

DISCUSSION

Our study revealed a surprisingly high rate of
complications (need for further surgery, pain, radio-
graphic changes) after grade I and II AC joint sprain
treated conservatively. This is in contradiction with the
current literature, which suggests that grade I and II
AC sprains have a good prognosis, although percent-
ages are not reported, and are not associated with
joint instability.1,15 Many authors advise conservative
treatment12,14-17,21,24,28 with nonsteroidal antiinflam-
matory drugs and short-term shoulder immobilization.
In grade II injuries the aim of immobilization is not
only pain relief but also to reduce subluxation and
promote healing of the deltoid/trapezius muscle apo-
neurosis8 and ligaments.19 Some authors note that
immobilization is required to reduce the pain after
grade II injuries.4,8 In contrast to these reports, resid-
ual laxity was found after conservative treatment in
33% in our series. Furthermore, there is evidence in
the literature that grade I and II injuries may cause
persistent pain as well as late radiographic chang-
es.3,8 These studies suggest that degenerative
changes of the AC joint in athletes are frequently the
result of old grade I and II AC joint sprains. The
reported percentage of major symptoms, such as
severe pain and instability forcing the individual to
give up sports or diminish performance, was up to 9%
for grade I injury and up to 42% for grade II injury.
Moreover, radiographic changes were noted in 70%
of patients with grade I AC joint sprains and in 75%
of patients with grade II sprains.8 Another study eval-
uating grade II injuries confirmed a significant in-
crease in degenerative changes,18 and an incidence
of distal clavicular osteolysis of 6% after an AC joint
separation (grade I-III) has been reported.30 Our re-
sults are similar to these findings. Recent studies dem-
onstrated that despite the healing of the AC ligaments
in patients who sustained a grade II sprain, the AC
joint often remains symptomatic after conservative
management because of lesions and/or osteolysis of
the lateral end of the clavicle13,23 or residual instabil-

Table II Results at follow-up

Total
Tossy

I
Tossy

II

No. of patients 33 16 17
No. of patients who needed

subsequent surgery 9 (27%) 2 7
Patients reviewed at 6.3 y (mean

follow-up time) 24 14 10
Subjective evaluation of shoulder

(n � 24)
Good or excellent 17 (70%) 11 6
Fair or bad 7 (29%) 3 4

Modification of athletic activity
(n � 24) 4 (16%) 1 3

Constant score (points) (n � 24)
Intact side 94 (88–100)
Injury side 82 (75–88) 82 80

Pain at local pressure (n � 24) 10 (41%) 3 7
Painful cross-body test (n � 24) 8 (31%) 2 6
Increased anteroposterior laxity

(n � 24) 8 (31%) 0 8
Radiographic findings (n � 24)

Degenerative changes 13 (54%) 9 4
Ossification of CC ligaments
(Figure 1) 2 (8%) 2
Degenerative changes plus

ossification of CC ligaments 2 (8%) 2
Distal clavicular osteolysis
(Figure 2) 3 (12%) 2 1
Normal 4 (16%) 3 1
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ity.11 Some patients may also have significant weak-
ness in horizontal abduction.27

A sprain may cause not only tears of the capsular
ligaments but also lesions of the meniscus and the
articular cartilage. Therefore, degenerative changes
due to repetitive trauma may occur.15,29 There is
evidence in the literature that after AC joint sprain, the
torn capsular ligaments can be trapped within the
joint and loose pieces of articular cartilage can be
released.2 Other authors report incongruity in the AC
joint after grade II injuries as a cause for late symp-
toms.8 The presence of 8 cases with a residual laxity
in our series suggests that the painful symptoms may
be related to instability of the AC joint, which may
lead to articular degeneration after repetitive use.
Another explanation for the number of fair midterm
results in our series, as well as in other reports,3,8 may
be related to the patients analyzed in whom athletic
activity was a common factor. Microtrauma related to
activity probably plays a role in causing pain and
radiographic changes at the AC joint after a sprain.

Despite these problems, the current literature does not
support operative management or alternative methods
of investigation and treatment of grade I and II AC joint
injuries. Some authors have emphasized the importance
of rehabilitation of the injured musculature to avoid
residual symptoms.10 The possibility of performing a
secondary operation with good results when conserva-
tive management fails is a further argument in favor of
primary conservative therapy in acute injury,19 and the
surgical treatment is considered a valid option in pa-
tients with chronic late symptoms.6

On the basis of these results, we maintain that the
severity of grade I and II AC joint injuries is underes-
timated in the current literature and may lead to more
chronic disability than previously recognized, espe-
cially in athletes and heavy laborers who stress their
shoulder daily. However, we do not recommend pri-
mary operative treatment, as more than 50% of the
patients reported having a good or excellent shoulder
6 years after the injury. Furthermore, in cases of
unfavorable outcomes, secondary surgical options
still exist, with reliable results.
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