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Arthroscopic Acromioclavicular

Joint Resection

Taku Hatta and Eiji Itoi

12.1 Introduction

The acromioclavicular (AC) joint connects the
scapula and the clavicle, supporting the upper
limb girdle on the thorax. Osteoarthritis of the
AC joint frequently occurs in the adult popula-
tion, especially in the fourth decade. For patients
of AC joint osteoarthritis resistant to conservative
treatment, AC joint resection has been considered
the gold standard. In addition to conventional
open procedure, arthroscopic procedure has
gained popularity due to potential advantages of
quick return to activities and lower rate of
complications.

12.2 Epidemiology
of Acromioclavicular Joint
Osteoarthritis

DePalma [1] described that the degenerative fea-
tures of the AC joint could be a natural conse-
quence of aging, beginning in the second decade.
Needell et al. [2] investigated magnetic resonance
(MR) images of the AC joint in 100 asymptom-
atic volunteers ranging from 19 to 88 years of age
and found osteoarthritic changes with the preva-
lence of 39% in those younger than 40 years,
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89% in those aged 40-60 years, and 90% in those
aged 60 years or over.

Edelson [3] investigated the pattern of degen-
erative changes of AC joints in 280 dry bone skel-
etons. They revealed consistent patterns of
degeneration in the joint: an anteroposterior elon-
gation of the joint on the acromial side, broaden-
ing and rounding of the distal clavicle in the
anteroposterior direction, and inferior projecting
osteophytes during the progression of osteoar-
thritis of the AC joint. Hatta et al. [4] investigated
the histological features of 38 cadaveric AC joints
aged between 69 and 91 years, to evaluate the
localization of arthritic changes in the joints.
They found the consistent findings that the lower
half of the AC joint is more subject to advanced
degeneration of the articular cartilage and the
intra-articular disk than the upper half.

12.3 Symptoms

The most common symptom in patients with AC
joint osteoarthritis is pain on the AC joint.
Especially, the pain can be induced or enhanced
with the arm in forward flexion, cross-body
adduction, and/or internal rotation in abduction. It
is known that these positions provide the narrow-
ing of the AC joint which results in increased
pressure in the joint, whereas, arthroscopic obser-
vation reveals various narrowing patterns among
these positions. Anterior joint space often
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becomes narrow with arm in cross-body adduc-
tion; in contrast, posterior joint space becomes
narrow with forward flexion and internal rotation
in abduction. Accordingly, it is notable that pain-
ful position may change according to the location
of osteoarthritic changes in the AC joint.

12.4 Diagnosis

In addition to characteristic arm positions which
induce the pain as described above, the tender-
ness over the AC joint is helpful to detect pain
from the AC joint. Several provocative tests
which indicate the AC joint pathology have been
advocated, such as the cross-body adduction
stress test, the active compression test, the
Buchberger test, and the Paxinos test. Of these,
some maneuvers have been evaluated for their
sensitivity and specificity (Table 12.1).

The cross-body adduction stress test is a well-
known maneuver to induce AC joint pain, which
was described by McLaughlin [5]. The examiner
passively elevates the arm to 90° forward flexion
and brings the arm in horizontal flexion. This test
is considered positive if it reproduces pain at the
AC joint.

The active compression test comprises two
steps of the maneuver [6]. In the first maneuver,
the examiner asks the patient to elevate the arm
forward with full extension of the elbow and
maximal pronation of the forearm. An inferiorly
directed force is applied to the arm to evaluate the
pain at the AC joint. In the second maneuver, the
force is released, the forearm is fully supinated,
and the force is applied again. The test is consid-
ered positive if the pain is induced during the first

Table 12.1 Accuracy of clinical tests

Sensitivity ~ Specificity
(%) (%)
Tenderness on the 96 10
acromioclavicular joint
Provocative tests
Active compression 16-100 90-97
Cross-body adduction 77 79
Paxinos test 79 50

maneuver and reduced or disappeared during the
second maneuver.

The Buchberger test combines inferiorly
directed force to the lateral clavicle with passive
forward flexion of slightly adducted and exter-
nally rotated arm [7]. For the Paxinos test, the
examiner places a thumb on the posterolateral
acromion and the index and/or the middle finger
on the superior aspect of the mid-clavicle and
then squeezes the thumb and fingers together [8].
Both tests are considered positive if the pain is
induced or intensified at the AC joint.

12.5 Radiologic Assessment

Because of the high prevalence of age-related
changes of the AC joint regardless of symptoms,
radiologic assessment may be very difficult to
make a diagnosis of AC joint osteoarthritis.
Especially in plain radiographs, we should note
degenerative findings including the joint narrow-
ing, spur formation with sclerotic changes rela-
tively consistent patterns of asymptomatic AC
joint by the fourth decades. The primary aim of
computed tomography is to achieve more accu-
rate assessment of the morphology of the distal
clavicle and the acromion. Magnetic resonance
imaging could be helpful to detect fluid collec-
tion or reactive bone edema in the distal clavicle
and acromion. Ultrasonography has been recog-
nized as a useful diagnostic tool for AC joint
pathologies [9, 10]. Especially, a dynamic pro-
vocative maneuver performed with ultrasonogra-
phy can aid in detecting mild pathologies such as
superior capsular bulging due to increased fluid
in the AC joint [11].

12.6 Treatment

Symptomatic AC joint osteoarthritis may require
conservative treatment including anti-inflammatory
medications, physiotherapy, and intra-articular cor-
ticosteroid injection or surgical treatment for cases
with failed conservative treatment. Since the initial
reports by Mumford [12] and Gurd [13], open
resection of the distal clavicle has been an
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established technique for the treatment of symp-
tomatic AC joint osteoarthritis. Arthroscopic distal
clavicle resection has been recognized to provide
similar results in terms of pain relief [14, 15]. A
systematic review including 17 studies published
from 1966 to 2008 demonstrated the arthroscopic
distal clavicle resection would provide faster return
to activities than the open procedure; in contrast,
both procedures might result in similar long-term
outcomes [16]. More recently, a database-based
analysis described that the number of open proce-
dures for the AC joint osteoarthritis had decreased
among newly trained, board-eligible orthopedic
surgeons [17]. They indicated that open resection
could be associated with an overall higher surgical
complication rate when compared with arthroscopic
procedure (9.4% vs 7.6%, P < 0.001). Gaillard
et al. [18] introduced a modified technique, bipolar
AC joint resection, to gain a better visualization of
the superoposterior part of the distal clavicle from
the mid-lateral portal by extending a resection of
the inferomedial part of the acromion.

12.7 Arthroscopic
Acromioclavicular Joint
Resection: Authors’
Preferred Technique

The patient is in the beach chair position. In addi-
tion to the standard arthroscopic equipment, an
electrical tissue ablator, a motorized burr, and a
full-radius soft tissue resectors are prepared.
Arthroscopic AC joint resection can be per-
formed through two approaches; the lateral sub-
acromial (indirect) approach and the superior
(direct) approach. Because of minimal damages
to the AC ligaments and the coracoacromial arch,
we prefer to use the superior (direct) approach.
First, an anterior portal is created just in front of
the AC joint (Fig. 12.1). Through this portal, a
needle is inserted into the joint to confirm the ori-
entation of the joint space. Then, a Wissinger rod
is inserted into the AC joint from the anterior por-
tal and passed through the joint to create a poste-
rior portal at the exit point of the rod. Through the
posterior portal, an arthroscopy cannula is
inserted into the AC joint along the Wissinger

—

Fig. 12.1 Anterior and posterior portals. The anterior
portal (A) is directly anterior to the AC joint, and the pos-
terior portal (P) is directly posterior to the AC joint

rod. Once the cannula is inside the joint, a stan-
dard 4.5-mm arthroscope is inserted through this
cannula into the joint. The degenerated disk and
proliferated synovia inside the AC joint are
removed with use of the soft tissue resector
inserted through the anterior portal. The electri-
cal ablation device is also useful to remove the
soft tissues and visualize the distal clavicle and
the medial aspect of the acromion. Next, chang-
ing the arthroscope to the anterior portal and the
soft tissue resector to the posterior portal, the
debridement is continued until all the soft tissues
inside the joint are removed (Fig. 12.2). It should
be noted that the superior and inferior capsulo-
ligamentous structures are completely kept intact
during this procedure. After the debridement, the
presence/absence of contact between the clavicle
and the acromion is carefully observed both
through the anterior and posterior views by mov-
ing the arm toward the three directions: forward
elevation, cross-body adduction, and internal
rotation in abduction. This “dynamic assess-
ment” is considered important to determine the
optimal amount and area to be resected.
Excision of the distal clavicle and the acro-
mion begins with the burr through the posterior
portal because this is the narrowest part of the
joint. To date, several studies investigated to
address the optimal amount of resection without
damaging capsuloligamentous structures of the
AC joint. Renfree et al. [19] investigated the
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Fig. 12.2 Anterior portal view of the AC joint. (a) After
the soft tissues were removed, the posterior joint space
was measured using the probe tip (5 mm). The posterior
joint space was about 3 mm. C clavicle, A acromion. (b)
Dynamic examination with the arm in abduction and
internal rotation demonstrated the narrowing of the poste-

rior joint space. (¢) Mechanical burr was used for bone
resection on both the clavicular side and the acromion
side. (d) As the posterior joint space was about 7 mm, the
amount of bone resection was about 4 mm. (e) The same
dynamic examination as in (b) showed sufficient clear-
ance between the two bones



12 Arthroscopic Acromioclavicular Joint Resection

m

insertion of the superior AC ligament and sug-
gested a safety amount of the resection on the
distal clavicle less than 5.2 mm in female and
7.6 mm in male and on the acromion less than
4.7 mm in female and 8.0 mm in male. Stine and
Vangsness [20] investigate the AC joint capsular
insertion on the anterior, posterior, superior, and
inferior edges and concluded that a safe amount
of resection should be 2-3 mm of the medial
acromion and 3—4 mm of the distal clavicle to
avoid damaging the capsular attachments. Our
goal is to achieve the loss of abutment; therefore,
we gradually increase the amount of bone resec-
tion from both the clavicle and acromion until the
dynamic examination revealed no more abutment
between these two bones. At this point, the
amount of resection is usually 3—4 mm on the cla-
vicular side and 1-2 mm on the acromion side.

Postoperatively, the arm is kept in a sling for a
week. Active motion is allowed within the range
of comfort. As the pain decreases, active and pas-
sive range of motion exercise is started. After
3 weeks, muscle strengthening exercises are
started.
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