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Purpose: The purpose of this study was to evaluate the outcome of arthroscopic distal clavicle
resection by the direct superior approach for treatment of isolated osteolysis of the distal clavicle.
Type of Study: Case series.Materials and Methods: Forty-one shoulders in 37 patients underwent
arthroscopic resection of the distal clavicle. Thirty-three patients were male and 4 female, with an
average age of 39 years. All patients complained of pain localized to the acromioclavicular joint
region. Symptoms began after a traumatic event in 18 shoulders and were associated with repetitive
stressful activity in 23 shoulders.Results: At an average follow-up of 6.2 years, 22 shoulders had
excellent results, 16 had good results, and 3 were failures. All 3 failures occurred in patients with a
traumatic etiology.Conclusions: Arthroscopic resection for osteolysis of the distal clavicle has
results comparable to open excision with low morbidity. Patients with a traumatic etiology had
slightly worse results compared with patients with a microtraumatic etiology.Key Words: Arthro-
scopy—Clavicle—Osteolysis—Resection—Results.

Osteolysis of the distal clavicle is an uncommon
cause of shoulder pain that can occur after acute

injury or repetitive microtrauma. Open resection of
the distal clavicle, as described independently by
Mumford1 and Gurd2 in 1941, has been shown to be a
reliable treatment for isolated painful acromioclavic-
ular joint pathology refractory to nonoperative treat-
ment.1-11 Arthroscopic resection of the distal clavicle
has been reported to provide pain relief and allow a
return to function comparable to open techniques.12-15

The arthroscopic approach offers the advantages of
decreased morbidity, with fewer postoperative restric-

tions on motion, earlier return to normal activity, and
improved cosmesis.14 However, there have been few
reports on the results of arthroscopic treatment of
isolated osteolysis of the distal clavicle.

Microtraumatic osteolysis has been reported to be
caused by repetitive stressful activity resulting in
cumulative subchondral stress fractures followed by a
subsequent hypervascular response.16-18 Osteolysis
may also follow acute trauma to the acromioclavicular
joint, particularly intra-articular fractures and grade I
or II acromioclavicular separations.15,19

Although arthroscopic treatment of osteolysis of the
distal clavicle has been described,12,20,21 little infor-
mation is available about the results of this tech-
nique.15,16,22,23 We reviewed our experience with
arthroscopic distal clavicle resection as a treatment
for recalcitrant, isolated acromioclavicular joint pain
caused by osteolysis of the distal clavicle.

MATERIALS AND METHODS

The medical records of all patients who underwent
arthroscopic distal clavicle resection between 1989
and 1997 were reviewed retrospectively. Thirty-seven
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consecutive patients with isolated osteolysis of the
distal clavicle were identified. Four patients had
staged bilateral procedures, for a total of 41 shoulders
in the study group that underwent arthroscopic distal
clavicle resection for treatment of isolated osteolysis
of the distal clavicle. Patients with other associated
shoulder pathology were excluded.

All 37 patients were available for follow-up at an
average of 6.2 years (range, 2 to 10 years). There were
33 male and 4 female patients with an average age of
39 years (range, 22 to 54 years). The dominant arm
was affected in 63% of cases. All patients complained
of anterosuperior shoulder pain that localized to the
acromioclavicular joint. The pain often radiated to the
trapezius and base of the neck. Pain was graded as
none, mild, moderate, and severe by the operating
surgeon. Symptoms began after a traumatic event in
18 shoulders; the onset of symptoms was associated
with repetitive stressful activity in the remaining 23
shoulders. Eighteen shoulders had a history of trauma,
with 7 injuries caused by a fall or other direct trauma
to the shoulder, 6 by lifting a heavy object, and 5 the
result of a motor vehicle accident. Twenty-three
shoulders had repetitive microtrauma as the cause,
with 14 cases occurring in weight lifters, 3 in swim-
mers, 3 in basketball players, and 3 in laborers.

All patients had tenderness to direct palpation of the
acromioclavicular joint and pain with passive horizon-
tal adduction of the arm. Shoulder extension and in-
ternal rotation also exacerbated symptoms. Preopera-
tive active range of motion was normal in all
shoulders, with an average forward elevation of 171°,
average external rotation of 74°, and average internal
rotation to the T7 vertebral level. All patients had
normal muscle strength.

Standard radiographic evaluation was performed on
all patients. The evaluation included an anteroposte-
rior view of the shoulder in the scapular plane with the
humerus in neutral, internal, and external rotation;
a supraspinatus outlet view; and an axillary view.
Coned-down acromioclavicular joint views were ob-
tained when standard anteroposterior radiographic
views were inconclusive. Radiographic evidence of
osteolysis consisted of cystic changes and resorption
of the distal end of the clavicle (Fig 1). The acromion
remained normal in appearance. Additional studies
such as bone scans or magnetic resonance imaging
scans were not obtained. The diagnosis of osteolysis
of the distal clavicle was made based on the clinical
and plain radiographic findings.

All patients underwent a course of conservative
treatment consisting of nonsteroidal anti-inflammatory

medication, physical therapy, and activity modifica-
tion. Thirty-nine of the 41 patients (95%) had acro-
mioclavicular joint injections with good, temporary
relief of symptoms. Patients were considered candi-
dates for surgery after failing conservative treatment.
The duration of preoperative symptoms averaged 22
months (range, 3 to 120 months).

Results were rated as excellent, good, and poor. The
result was considered excellent if the patient had no
pain, full range of motion, and no functional limita-
tions. The result was considered good if there was
slight or occasional pain with no compromise in func-
tion or activity and no limitation in range of motion. A
poor result did not meet the above criteria.

Operative Technique

The operative technique used at our institution has
been described previously12,15,19 and will be briefly
reviewed here. Regional interscalene anesthesia is
routinely used,24,25 and the patient is placed in the
beach-chair position.26 A direct superior approach to
the acromioclavicular joint was used in all cases. The
portal sites are injected with 1% lidocaine with epi-
nephrine to reduce skin bleeding and provide comfort
while the interscalene block is taking effect. Two
small-bore needles (22 gauge, 1.5 inch) are used to
determine the location and orientation of the joint so
as to allow precise introduction of the instruments.
This is critical because variations in joint inclination
can be difficult to appreciate otherwise. The 4.0-mm

FIGURE 1. A widened acromioclavicular joint space and indistinct
border of the end of the clavicle indicate osteolysis in a 24-year-old
weight lifter.
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30° arthroscope and instruments are placed through
direct anterosuperior and posterosuperior portals into
the acromioclavicular joint (Fig 2). A 2.7-mm arthro-
scope can be placed initially if the joint space is
narrow. The direct superior approach avoids violation
of the glenohumeral joint or subacromial bursa. The
capsule and ligaments of the acromioclavicular joint
are not incised but are subperiosteally elevated to
expose the distal clavicle, allowing direct visualiza-
tion of the bone during the resection. The meniscus
and intra-articular soft tissues are resected with a
5.0-mm motorized full-radius resector (Fig 3). After
this, the distal clavicle is excised with a power burr. If
the joint space allows, a 6.0-mm burr is used. If the
joint space is too tight, bone resection is initiated with
a smaller burr to create room for the larger burr.
Approximately 4 to 7 mm of the distal clavicle are
removed (Fig 4). Care is taken to avoid an uneven
resection, which can lead to persistent pain. After the
instruments have been removed, 0.25% bupivacaine
hydrochloride without epinephrine is injected into the
joint to reduce postoperative pain. The portals are
closed with subcuticular absorbable sutures. Diagnos-
tic glenohumeral and subacromial arthroscopic exam-
inations were not performed in this study because
these patients were diagnosed with isolated acromio-
clavicular pathology. A sling is used for comfort in the
immediate postoperative period, usually for the first
24 hours. Passive exercises are begun on the first
postoperative day, and active motion is usually started
within several days, after the initial operative pain
subsides.

RESULTS

The overall results for the 41 shoulders were excel-
lent in 22 (54%), good in 16 (39%), and poor in 3
shoulders (7%). Therefore, 93% had a good or excel-
lent result, with no significant compromise in function
and either slight or no postoperative pain (Table 1).
Postoperative active range of motion was essentially
unchanged in all shoulders, with an average forward

FIGURE 2. Skin markings outlining the distal clavicle, acromion,
acromioclavicular joint, and coracoid process are made. The ante-
rior portal is made 3 to 5 mm anterior and in line with the
acromioclavicular joint. The posterior portal is made posterior to
and in line with the acromioclavicular joint in the notch formed by
the acromion and distal clavicle.

FIGURE 3. After debridement of the joint with the motorized soft
tissue resector, the distal clavicle and medial acromion are clearly
visualized.

FIGURE 4. The postoperative radiograph from the patient in Fig 1
shows an even resection of 7 mm of bone from the distal clavicle.
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elevation of 174°, average external rotation of 73°,
and average internal rotation to the T8 vertebral level.

Pain decreased considerably after surgery. Preoper-
atively, 11 shoulders (27%) had severe pain, 29 (71%)
had moderate pain, and 1 (2%) had mild pain. Post-
operatively, there were 22 shoulders (54%) with no
pain, 16 (39%) with mild pain, and 3 (7%) with
moderate pain and continued compromise of function.
Thus, while 98% had moderate to severe pain before
surgery, 93% had mild or no pain at latest follow-up.

In the repetitive microtrauma group that included 23
shoulders, preoperative pain levels were mild in 1
shoulder (4%), moderate in 16 (70%), and severe in 6
(26%). Postoperatively, 16 shoulders had no pain and
7 had mild pain. No patient reported a significant
compromise in function. In the traumatic group of 18
shoulders, 13 shoulders (72%) had moderate and 5
(28%) had severe pain preoperatively. Postopera-
tively, 6 shoulders had no pain, 9 had mild pain, and
3 had moderate pain.

The 3 patients with moderate pain also reported
continued compromise in shoulder function, and they
constituted the failures. All 3 shoulders with poor
results had a history of trauma to the acromioclavic-
ular joint. Two of the 3 shoulders sustained direct
trauma in a fall, and the other was the result of a motor

vehicle accident. All 3 of these shoulders with con-
tinued postoperative pain and compromise of function
ultimately required an open acromioclavicular joint
stabilization with a modified Weaver Dunn tech-
nique.27 One shoulder had a simultaneous subacromial
decompression procedure. There was no evidence of
an uneven resection or bony regrowth noted at the
second procedure. After the stabilization procedure, 1
patient had no pain and 2 patients had mild pain. All
3 patients reported no significant compromise in
shoulder function.

DISCUSSION

Osteolysis of the distal clavicle can be managed
nonoperatively in most cases.7-9 However, in those
cases that are refractory to conservative measures,
excision of the distal clavicle has proven to be a
reliable treatment.1-6,8,10-11Arthroscopic resection of
the distal clavicle was initially described as part of a
larger reconstructive procedure to debride the infe-
rior osteophytes that contribute to impingement
pathology.15,28,29The superior arthroscopic approach
initially described by Johnson30 allows for direct vi-
sualization of the acromioclavicular joint without dis-
ruption of the ligamentous capsule. This preserves
joint stability and prevents excessive posterior trans-
lation and painful abutment of the distal clavicle
against the acromion.12,15,31We believe that in cases
of shoulder pathology isolated to the acromioclavicu-
lar joint, such as post-traumatic arthritis and osteoly-
sis, a direct superior approach is useful as it avoids
violation of the uninvolved subacromial bursa and
glenohumeral joint.12,15,19Because of this, it is essen-
tial that other diagnoses be excluded. Careful physical
examination and diagnostic injection of the acromio-
clavicular joint with local anesthetic is extremely
helpful in evaluating patients for surgery.18

Adequate bone resection can be obtained arthro-
scopically as shown in both clinical and cadaveric
studies.12,15,19,31-33Care should be taken to avoid an
uneven resection of bone, which is associated with
continued pain after surgery.12,15,19,31The amount of
bone that needs to be resected has been an area of
controversy. At our institution, we routinely resect 4
to 7 mm of distal clavicle and have previously re-
ported satisfactory results with this technique.12,15,19,31

Auge and Fischer16 reported satisfactory results with a
similar amount of resection in cases of atraumatic
osteolysis. In the present study, satisfactory results
were obtained with this technique in 93% of the shoul-
ders. In cases of atraumatic osteolysis, all results were

TABLE 1. Patient Data

Traumatic Microtraumatic

No. of patients 18 23
Male:female 15:3 22:1
Preoperative pain

None 0 0
Mild 0 1
Moderate 13 16
Severe 5 6

Postoperative pain
None 6 16
Mild 9 7
Moderate 3 0
Severe 0 0

Etiology
Fall/direct trauma 7
Lifting object 6
Motor vehicle accident 5
Weight lifting 14
Swimming 3
Basketball 3
Manual labor 3

Results
Excellent 6 16
Good 9 7
Poor 3 0
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good or excellent. Of the traumatic cases, 83% had
good or excellent results. These results compare fa-
vorably with those reported for open resections, which
range from 68% to 74% in 3 large studies.4,6,10

Snyder et al.23 and Petersson6 have independently
reported that calcifications appear in follow-up radio-
graphs after distal clavicle resection in two thirds of
patients at 9-year follow-up.6,23 These calcifications
had no adverse effect on outcome. We did not perform
routine radiographs at follow-up visits unless war-
ranted by clinical examination. In our study, there did
not appear to be any degradation of operative results
with respect to pain relief at latest follow-up, averag-
ing 6.2 years.

All 3 patients with a poor result had a history of
trauma to the acromioclavicular joint and preoperative
instability. Previous work has shown that patients with
prior grade II acromioclavicular separations and subtle
acromioclavicular instability have a high failure rate
when treated with arthroscopic distal clavicle resec-
tion.12,14,31Cadaveric studies by Matthews et al.33 and
Branch et al.32 show that a 5-mm resection is adequate
to prevent bony abutment in both rotationally and
axially loaded shoulders if the coracoclavicular and
acromioclavicular ligaments are intact. That all 3 pa-
tients in the current study obtained satisfactory results
after an open stabilization procedure suggests that
instability was a major contributor to symptoms. As
suggested by Branch et al.,32 instability may cause
postoperative symptoms by means of increased ten-
sion on the soft tissues of the acromioclavicular joint
and trapezius attachment, not by continued bony abut-
ment. This is supported by the fact that the presence
of instability can also produce unsatisfactory results
in open procedures where a larger resection is per-
formed.12,14,31

It can be difficult to determine whether pain after a
history of trauma to the acromioclavicular joint is
caused by osteolysis of the distal clavicle or by subtle
instability. Therefore, a careful assessment of acromi-
oclavicular stability is mandatory before recommend-
ing surgery. This should include translation testing of
the distal clavicle in the anteroposterior and supero-
inferior planes, as well as careful scrutiny of pre-
operative radiographs for evidence of prior low-grade
acromioclavicular separation. In this setting, arthroscopic
distal clavicle resection is a reasonable initial treatment
option with low morbidity. However, the patient
should be warned that open stabilization of the acro-
mioclavicular joint may be necessary should pain con-
tinue after arthroscopic resection of the distal clavicle.

CONCLUSIONS

Arthroscopic distal clavicle resection using a direct
superior approach resulted in no or mild pain at long-
term follow-up and good to excellent results in 93% of
shoulders in our study. This is compared with 98% of
shoulders that had moderate or severe pain before
surgery. This procedure is an effective treatment for
symptomatic osteolysis of the distal clavicle.
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