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Abstract: Pathology of the acromioclavicular joint is common and often resistant to conservative treatment, requiring
distal clavicle excision for definitive relief. First described as an open technique by Mumford and Gurd in 1941, distal
clavicle excision has evolved greatly, with arthroscopic techniques currently predominating. No significant difference has
been found in patient satisfaction or rate of complication between the techniques in a recent meta-analysis. Indeed, open
excisions are still performed at a high rate, owing to the difficulty in technique and visualization with arthroscopic
methods. One major critique of arthroscopic distal clavicle excision is difficulty safeguarding against under- and over-
excision of the distal clavicle due to the lack of depth perception and visual reference points of the arthroscopic
perspective. This Technical Note and accompanying video describe an indirect subacromial arthroscopic distal clavicle
excision using a fluoroscopic Kirschner wire guide placed at the proximal border prior to resection to serve as a visual and

mechanical reference to overexcision.

Acromioclavicular (AC) joint osteoarthritis is the
most common source of shoulder pain, most
prevalent among weightlifters, former athletes, and
elderly patients.'” Evaluation of the AC joint involves a
thorough history and physical examination in addition
to radiography.” Initial treatment of AC joint osteoar-
thritis involves anti-inflammatory medications, physical
therapy, activity modification, and injections. Only after
failure of conservative treatment are suitable candidates
recommended surgical intervention."”” Open distal
clavicle excision (DCE), first described by Mumford
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and Gurd in 1941, remains the traditional gold
standard of treatment.®® However, reports of residual
pain, stiffness, infection, and unsatisfactory cosmesis in
open procedures have been reported and contribute to

Distal Clavicle

Acromion

Fig 1. Preoperative magnetic resonance imaging (ante-
roposterior view) of the right shoulder confirming osteoar-
thritis of the acromioclavicular joint.
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Electrocautery

Fig 2. Patient positioned in the beach chair position.
Arthroscopic photograph of the right shoulder through the
anterior portal of the debridement of the AC joint using an
electrocautery until the 18-gauge spinal needle and AC joint
are visible. The 18-gauge spinal needle is inserted in a vertical
fashion to be used as a landmark.

the increasing popularity of the arthroscopic
approach.”'! Biomechanical studies also have found
0.5 cm to 1.0 cm of resection with the arthroscopic
approach is sufficient for maintaining AC joint space
and eliminating bony contact, which is less than the
recommended 1.5 cm to 2.0 cm for open
resections.'”

Arthroscopic DCE has increased in the past decade,
with data suggesting a faster recovery and return to
sport compared with the open technique."””'® No
significant quantitative difference in clavicular

Fig 3. Patient positioned in the beach chair position.
Arthroscopic photograph of the right shoulder through the
anterior portal of a mobile distal clavicle after debridement of
the AC joint and prior to resection.
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Fig 4. Patient positioned in the beach chair position. Intra-
operative image of a 1.5-mm Kirschner (K) wire being fired
vertically into the distal clavicle with a wire guide tool. The
K-wire is inserted 7 mm medially from the 18-gauge spinal
needle that was inserted just lateral to the distal clavicle. Image
has been altered to protect identification of the patient.

stability, strength, or complication rate has been
found between the techniques in both functional and
cadaveric studies.””'” Two primary arthroscopic ap-
proaches to DCE exist, the indirect and direct approach.
A direct approach uses an anterior superior and post-
erosuperior portal for resection. In comparison, the
indirect approach uses a bursal approach through
standard arthroscopic portals.'”'” Both arthroscopic
techniques are challenged by limited visualization in
addition to increased difficulty judging the depth of
resection compared with the open technique.'”?° Our
technique and accompanying Video 1 aims to use a
Kirschner (K) wire placed at the proximal resection
border to be used as a visual reference to guard against
over-resection of the distal clavicle.

Surgical Technique (With Video lllustration)

Preoperative Considerations

The preoperative assessment consists of physical ex-
amination and radiographs to make a diagnosis of AC
joint pathology and evaluate the degree of osteoarthritis
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Fig 5. Patient positioned in the
beach chair position. Intra-
operative photograph (anterior
view) displaying Kirschner (K)
wire and 18-gauge spinal needle
placement 7 mm apart from one
another before resection. The
image has been altered to protect
the identity of the patient.

or osteolysis. Further imaging with magnetic resonance
imaging is recommended before surgery to assess liga-
mentous and soft tissue anatomy (Fig 1).*

K- Wire
Spinal Needle

S

Distal Clavicle

Fig 6. Diagram of the intraoperative radiograph used to
confirm the location and trajectory of the Kirschner (K) wire
is perpendicular to the distal clavicle and parallel to the 18-
gauge spinal needle. The 18-gauge spinal needle is placed in
the acromioclavicular joint, closer to the distal clavicle and the
K-wire is approximately 7 mm medial from the spinal needle
along the distal clavicle.
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Patient Positioning

The patient is positioned in the beach chair position.
The head and bony prominences of the patient are
well-padded, and care is taken to ensure proper align-
ment of the C-spine. The right upper extremity is then
prepped and draped in the usual sterile fashion.

Subacromial Decompression

A blunt trocar and scope sheath enter the subacromial
space through the standard posterior portal. An #11
blade is used to create a lateral percutaneous portal
under needle localization. A combination of the shaver
and electrocautery debride the bursal tissue and dissect
down to the inferior border of the acromion. A 5-mm
burr is used to resect approximately 4 mm of bone
from the acromion.

Preparation and Placement of K-Wire Into the Distal
Clavicle

The AC joint is first palpated, and an 18-gauge spinal
needle is inserted into the joint in a vertical fashion to
be used as a landmark. The shaver and electrocautery
enter through the anterior portal and are used to
debride until the needle and AC joint are visible (Fig 2).
The distal portion of the clavicle is pressed down to
confirm localization of the AC joint (Fig 3). The spinal
needle is reinserted to confirm arthroscopically that it
was passed just lateral to the distal end of the clavicle
(Fig 4). A ruler is placed on the skin overlying the AC
joint to measure 7 mm medially from the spinal needle
along the clavicle. The 1.5-mm K-wire is then fired
vertically into the clavicle at this spot measured by the
rule (Fig 5). The location and trajectory of the K-wire is
confirmed with a radiograph (Fig 6). The pin is placed
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Lateral Portal

perpendicular to the clavicle. The spinal needle is then
removed.

Subacromial DCE

A 5-mm burr is then introduced to resect the distal
clavicle (Fig 7). Bone is evenly resected until the burr
encounters the tip of the K-wire (Fig 8). Resection
continues vertically along the K-wire to ensure an even
resection of both the inferior and superior borders of
the clavicle (Fig 9). A 70° scope is then used to gain

Fig 8. Patient positioned in the beach chair position.
Arthroscopic photograph of the right shoulder through the
anterior portal of the distal clavicle midway through excision
showing the initial view of the K-Wire.
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Fig 7. Patient positioned in the
beach chair position. Intra-
operative image of distal clavicle
excision using a 5-mm burr
through the anterior portal until
reaching the Kirschner wire. Im-
age has been altered to protect the
identity of the patient.

better visualization of the superior clavicle and AC
capsule. Next, the K-wire is removed, and resection
continues to ensure a smooth even surface to the distal
clavicle (Fig 10). A total of 7 mm of bone is resected.

Final Examination and Postoperative Care
Fluoroscopic imaging of the AC joint is obtained to
confirm an even resection and smooth vertical surface
of the distal clavicle and intact superior AC joint capsule
and coracoclavicular ligaments (Fig 11). The arthro-
scopic incisions are closed with 3-0 nylon. The patient is
placed in an abductor sling for 1 week with formal
physical therapy to commence thereafter. Pearls and
pitfalls of the procedure are described in Table 1.

Discussion

Both open and arthroscopic methods for DCE provide
effective treatment for AC joint osteoarthritis." Open
resections provide improved visualization of the acro-
mion and distal clavicle, allowing for more precise ex-
cisions but carry increased risk for scar formation,
infection, and damage to the deltoid muscles, as well as
surrounding capsular and ligamentous structures.””"°
The different arthroscopic approaches also come with
varied results with the direct approach, allowing for
faster return to activity and better visualization while
the indirect approach avoids possible damage of the
surrounding ligaments.'®'72!22

Flatow et al. describe the direct arthroscopic resection
using a superior approach, which allows for more
precise localization of the AC joint and faster recovery
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Fig 9. Patient positioned in the beach chair position. Arthro-
scopicimage of the right shoulder through the anterior portal of
the 5 mm Burr resecting vertically along the K-Wire. The burr is
shown to be coming into contact with the K-Wire.

compared with the indirect method.'”*' However,
similar to the open procedure, this method poses a
potential risk to the surrounding AC capsular ligaments
and specifically to the superior capsular ligament due to
the portals introduced through the ligament.'®?#?> This
is concerning because the AC ligaments and joint
capsule are the primary restraints to horizontal trans-
lation.”'” Damage to the AC capsular ligaments with

Acromion

r Distal Clavicle
Arthroscope

Fig 10. Patient positioned in the beach chair position. Intra-
operative radiograph displaying Kirschner (K) wire placement
and remaining clavicle after complete resection of the distal
clavicle. Approximately 7 mm of distal clavicle is excised as
shown by the space in the acromioclavicular joint from the
acromion to the K-wire.
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Distal Clavicle
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Fig 11. Patient positioned in the beach chair position. Post-
operative radiograph of the right acromioclavicular joint,
anterior view, showing a complete 7-mm resection of the
distal clavicle.

subsequent joint instability can lead to increased post-
operative pain.”*** ¢

The indirect arthroscopic resection instead uses stan-
dard arthroscopic portals and resects the inferior distal
clavicle cortex through the subacromial space, reducing
the risk of damaging AC capsular ligaments.'” Although
the indirect approach theoretically allows for the best
preservation of the AC capsule and its ligaments, no
significant difference has been found in postoperative
strength or clavicular stability between the arthroscopic
techniques.'”?'-** In addition, Amirtharaj et al. report a
7.6% complication rate for arthroscopic methods
derived from incomplete resections.”’*”*® Under- and
over-resection (<5 mm and >15 mm) have been
identified as the most common errors leading to DCE

Table 1. Pearls and Pitfalls of Arthroscopic Distal Clavicle
Excision for AC-Joint Osteoarthritis Using a Fluoroscopic
K-Wire Guide

Pearls

e FEarly needle localization of the AC interval is key to accurate
arthroscopic portal placement

e Care should be taken during K-wire placement to avoid dangerous
trajectory and depth

e Frequent and multiplanar fluoroscopic images should be taken
during K-wire placement to confirm positioning

Pitfalls

e If K-wire is not placed securely through both cortices of the clav-
icle, it may displace during powered resection

e Portal placement before proper AC localization may require
increased capsular manipulation and trauma during resection

e Clavicular K-wire placement should not go beyond inferior border
of distal clavicle

AC, acromioclavicular; K, Kirschner.
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Table 2. Advantages and Disadvantages of Arthroscopic
Distal Clavicle Excision for AC Joint Osteoarthritis Using a
Fluoroscopic K-Wire Guide

Advantages

e Allows for increased confidence and accuracy of complete distal
clavicle excision

e Reduced likelihood of over-resection injury due to a visual and
mechanical reference point

e Improved visualization and depth perception of distal clavicle
resection

Disadvantages

e Subacromial decompression is necessary with the indirect approach

e K-wire placement into the clavicle can be dangerous if inexperi-
enced with technique

e Additional radiation burden necessary for accurate and safe K-wire
placement

AC, acromioclavicular; K, Kirschner.
failure and revision surgery.'*?® Inaccurate resection
from lack of depth perception and inadequate visuali-
zation has been reported to be more common among
arthroscopic procedures.*®

The described technique in this Technical Note at-
tempts to remedy the challenges of indirect arthroscopic
resection while avoiding the risk of a superior arthro-
scopic approach. K-wire placement allows for direct
guidance during resection and helps avoid under- and
over-resection. In addition, the benefits of indirect
arthroscopic resection in avoiding the AC capsular lig-
aments still hold. However, a subacromial decompres-
sion must be performed before the indirect DCE to
provide the visualization necessary to access the inferior
distal clavicle. Another disadvantage of the described
technique is the potential risk of iatrogenic injury to
structures during K-Wire placement. This risk is
reduced by clearly marking out bony landmarks before
the case and careful advancement of the K-wire during
the procedure. Advantages and disadvantages of the
procedures are listed in Table 2.

The purpose of this Technical Note and accompanying
video is to show how to implement a fluoroscopic K-wire
guide for an arthroscopic DCE using an indirect sub-
acromial approach. Once K-wire placement is successful,
the procedure is far more likely to accomplish an accu-
rate resection. This is especially useful for new ortho-
paedic surgeons adjusting to arthroscopic procedures for
an otherwise technically demanding procedure.?”**
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