Arthroscopic resection of the distal clavicle in
osteoarthritis of the acromioclavicular joint
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ABSTRACT

Background: Symptomatic acromioclavicular joint (ACJ) lesions are a common cause of shoulder complaints that can be
treated successfully with both conservative and surgical methods. There are several operative techniques, including both open
and arthroscopic surgery, for excising the distal end of the clavicle. Here, we present a new modified arthroscopic technique for
painful osteoarthritis of the ACJ and evaluate its clinical outcomes. Our hypothesis was that 4- to 7-mm resection of the distal
clavicle in an en bloc fashion would have several advantages, including no bony remnants, maintenance of stability of the ACJ,
and reduced prevalence of heterotopic ossification, in addition to elimination of the pathologic portion of the distal clavicle.
Materials and Methods: 20 shoulders of 20 consecutive patients with painful and isolated osteoarthritis of the ACJ who were
treated by arthroscopic en bloc resection of the distal clavicle were included in the study. There were 10 males and 10 females
with an average age of 56 years (range 42—70 years). The mean duration of followup was 6 years and 2 months (range 4-8 years
10 months). The results were evaluated using the University of California Los Angeles (UCLA) shoulder rating score.

Results: The overall UCLA score was 13.7 preoperatively, which improved to 33.4 postoperatively. All subscores were improved
significantly (P < 0.001). There were no specific complications at the latest followup.

Conclusion: It is critical in this procedure to resect the distal clavicle evenly from superior to inferior in an en bloc fashion without
any small bony remnants and to preserve the capsule and acromioclavicular ligament superoposteriorly. This arthroscopic
procedure is a reliable and reproducible technique for painful osteoarthritis of the ACJ lesions in active patients engaged in
overhead throwing sports and heavy labor.
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INTRODUCTION

ymptomatic acromioclavicular joint (ACJ) lesions
are a common cause of shoulder complaints that can
be treated successfully with both conservative and
surgical methods. Persistence of symptoms even after
repair of the rotator cuff’!® warrants excision of the ACJ.
There are several operative techniques, including both
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open and arthroscopic surgery, for excising the distal end
of the clavicle. Arthroscopic excision of the distal clavicle
has been popular but remains a technically demanding
procedure. The purpose of this study was to present a
new arthroscopic technique for painful osteoarthritis of
the ACJ, either degenerative or posttraumatic, and to
evaluate its clinical outcomes. Our hypothesis was that
4- to 7-mm resection of the distal clavicle in an en bloc
fashion would have several advantages, including no
bony remnants, maintenance of stability of the ACJ,
and reduced prevalence of heterotopic ossification, in
addition to elimination of the pathologic portion of the
distal clavicle.
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MATERIALS AND METHODS

Twenty shoulders of 20 consecutive patients with
isolated osteoarthritis of the ACJ, either degenerative
or posttraumatic, who underwent arthroscopic en bloc
resection of the distal clavicle were evaluated retrospectively.
The patients with other associated pathology of the
shoulder, including rotator cuff tears, were excluded. The
study included 10 males and 10 females with an average
age of 56 years (range 42-70 years). There were 19 cases
of degenerative osteoarthritis and 1 of posttraumatic
osteoarthritis of the ACJ. All patients had pain with passive
horizontal adduction of the arm around the anterosuperior
portion of the ACJ and tenderness on the ACJ.

Radiographic findings showed cystic changes, osteophyte
formation of the distal end of the clavicle, and irregular shape
and destructive changes on the articular surface of the distal
clavicle in degenerative and posttraumatic osteoarthritis of
the distal clavicle. All patients underwent bone scintigraphy
4 h after injection of 20-30 mg of technetium-99 (Tc-99m)
hydroxymethylene diphosphate. Imaging was performed
using a single-headed instrument (General Electric Infinia
H 3000WT GP3, Milwaukee, WI, USA) fitted with a
high-resolution parallel hole collimator and interfaced to
a computer. All images were reported by one experienced
nuclear medicine physician. All bone scintigraphy
images showed increased uptake and hyperemia in
the ACJ [Figure 1]. Injection tests in the ACJ showed
positive findings in all patients. In some cases, magnetic
resonance arthrographic findings showed large fluid
collection around the ACJ and arthritic findings, as well as
integrity of the rotator cuff. The indications for surgery of
ACJ were osteoarthritis of the ACJ, either degenerative or
posttraumatic, osteolysis of the distal clavicle and malunited
distal end fracture of the clavicle, for which conservative
treatment for 4-6 months had failed to return the patient
to the desired level of activities of daily living.

The clinical results were evaluated using the University
of California Los Angeles (UCLA) shoulder rating score.
The average duration of followup was 6 years and
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Figure 1: Bone scintigraphy showing focal increased uptake in both
acromioclavicular joints

2 months (range 4-8 years 10 months). The Wilcoxon
signed ranks test was used for statistical analysis. Results
were considered significant if the P < 0.05.

This study received approval from the institutional review
board at the first author’s institution.

Operative procedure

Under general or a regional interscalene block anesthesia,
the patient was placed in the beach chair position or in
the lateral decubitus position. From a bursal approach,
the posterior portal in the soft spot just medial and
inferior to the posterolateral corner of the acromion,
and the lateral portal in line with the posterior clavicle
2-3 cm below the tip of the acromion, were alternatively
used as viewing portals, and the anterosuperior portal
just medial and 1.0-1.5 cm directly anterior to the ACJ
was used as a working portal. The ACJ was inspected
with a standard 4.0 mm arthroscopy and almost all
inflammatory and impinging soft tissues were removed
using a tissue ablation device (Arthrocare®, Arthrocare
Corporation, California, USA) and a 3.5-4.0 mm full
radius resector. The distal end of the clavicle was then
exposed antero-infero-superiorly. After exposing the ACJ,
the superoposterior capsule and ligaments of the ACJ
were elevated subperiosteally and preserved, but the
meniscus, if present, and the anteroinferior capsule were
resected. Amount of the bone to be resected, was marked
on the inferior surface of the distal clavicle using a 5-mm
elliptical bur [Figure 2]. This procedure was necessary
when the thickness of the distal clavicle was >10 mm
because the size of the saw blade was limited to 5-6 mm
in width. En bloc resection of distal clavicle was performed
using a reciprocating oscillating saw blade and an
osteotome [Figure 3]. At this time, the distal clavicle was
resected. Any bony remnants that were present, especially
if attached to the superoposterior corner of the ACJ, were
thoroughly removed [Figure 4]. We then checked the
maintenance of the integrity of posterosuperior capular
and ligamentous structures of the ACJ [Figure 5]. The

Figure 2: Arthroscopic views showing determination of the amount of
the bone to be resected (a) This is marked on the inferior surface of the
distal clavicle using a 5-mm elliptical bur (b). Resection of distal clavicle
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length of resection of the distal clavicle ranged from 4 to
7 mm. A roentgenogram showed the spur in the distal
clavicle before the operation [Figure 6 left: Black arrow],
which was removed completely after the operation
[Figure 6 right: White arrow].

Patient controlled analgesia and a Cryo/cuff® (Aircast Inc,
Summit, Nd, USA) were applied for 3-4 days after surgery
for control of pain. The patient began to perform gentle
active and active assisted range of motion (ROM) exercises
on the day after surgery. The level of physical therapy
progressed to full active ROM exercise, isometric exercise,
and strengthening exercise within the patient’s tolerance
level by 1-3 months after surgery.

ResuLts

The overall UCLA shoulder rating score for pain improved
from 2.0 (range 1-4) preoperatively to 9.4 (range 8-10)
postoperatively. Typically, the pain improved within a short
time after the operation. The function score improved
from 4.3 (range 2-6) preoperatively to 9.4 (range 8-10)
postoperatively, active forward flexion improved from

Figure 3: Arthroscopic views showing (a) Resection of the distal
clavicle is performed using a reciprocating saw blade and osteotome.
(b) Resected bone of the distal clavicle is removed in an en bloc fashion.
[C=Distal clavicle]

3.6 (range 3-4) to 4.9 (range 4-5), and strength improved
from 3.8 (range 2-5) to 4.8 (range 4-5). All patients were
satisfied with the results of the operation. All subscores were
improved significantly (P < 0.001). The overall UCLA score
improved from 13.7 preoperatively to 33.4 postoperatively.
The overall results were excellent in 13 patients (65%) and
good in 7 (35%). No patients had poor results. There was
no limitation of motion of the shoulder, no heterotopic
ossification or calcification, no bony remnants of the distal
clavicle, and no superior and horizontal instability of the
clavicle at the latest followup.

DiscussioN

One of the most common causes of shoulder complaints is
ACJ lesions with or without pain that are associated with
impingement and rotator cuff tendinopathy.'® The frequency
of ACJ abnormalities in impingement syndrome of the

Figure 5: Arthroscopic view showing that the preservation of
supporting posterosuperior capular and ligamentous structures () of
acromioclavicular joint is important. [C=Distal clavicle]

Figure 4: Arthroscopic view showing that any remnants of bone pieces
that are present, especially those attached to the superoposterior corner
of the acromioclavicular joint, are thoroughly removed

Figure 6: Roentgenogram shows the spur in the distal clavicle before
the operation (left: Black arrow), which is completely removed after the
operation (right: White arrow)
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shoulder is variable.'*1¢ In advanced cases of ACJ lesions,
destruction of the inferior joint capsule in degenerative
arthropathy of the ACJ may be associated with a large to
massive full-thickness rotator cuff tear. Rotator cuff repair is
a common surgical procedure performed on the shoulder,
but there are relatively few reports of ACJ resection. One
of the most common causes of failure following rotator cuff
repair is persistent painful ACJ lesions.!” Bone scintigraphy
is an effective modality for early diagnosis of ACJ lesions,
including osteoarthritis. Tc-99m-labeled phosphate esters
are commonly used in bone scintigraphy. In this study,
bone scintigraphy was used to confirm the early diagnosis
of osteoarthritis and osteolysis of the distal clavicle with
positive findings of tenderness, cross body adduction test,
and injection test before radiographic changes. All cases
showed increased uptake and hyperemia in the ACJ, which
represented a single increase in bone turnover of the bone
metabolism!® or increased blood flow. Although the role of
scintigraphy in the diagnosis of osteoarthritis is not clear,
scintigraphy has high sensitivity in detecting bony reaction
to the pathology of osteoarthritis.’*?? Symptoms may be
related to motion of the arthritic joint, either degenerative
or posttraumatic, or outlet impingement between inferior
projecting spurs and the underlying rotator cuff, causing
narrowing of the subacromial space.

The pain originating from osteoarthritis of the ACJ can
often be treated by conservative management; however,
surgical methods are considered in cases where this fails.
Excision of the distal clavicle is recognized as the treatment
of choice. The surgical indications of arthroscopic en bloc
resection of the distal clavicle include osteoarthritis of the
ACJ (either degenerative or posttraumatic), osteolysis
of the distal end of the clavicle, and malunion of the
distal end fracture of the clavicle that fail to respond to
conservative treatment for 4-6 months. In the literature, it

procedures. It is also important to preserve the capsule
and AC ligament superoposteriorly. However, even though
these structures may be disrupted partially during operative
procedures, clinical results, including horizontal instability
of the clavicle, are not influenced because of healing
of damaged structures. At the latest followup, specific
complications, including bony remnants, heterotopic
ossification or calcification, and superior and horizontal
instability of the clavicle, were not observed in this study.
As the length of clavicle to be resected varies, ranging from
4 mm to 15 mm,3?-% the optimal amount of resection is still
controversial. In this study, it was 4-7 mm which has been
shown to be adequate to prevent bone-to-bone contact
with rotation of the scapula®” and to preserve the insertion
of the superior AC ligament. The sample size in this study
was small because it was restricted to isolated ACJ lesions
without rotator cuff injuries.

To conclude, arthroscopic en bloc resection of the distal
clavicle resulted in no or mild pain and good to excellent
results in all patients at the latest followup. The results of
this procedure were reproducible and well documented

hence this procedure is acceptable option for treating painful
ACJ lesions.
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