Technical Note

Arthroscopic-Assisted Acromioclavicular Joint ®

Dislocation Repair: A Modified Technique for

Check for
updates.

Horizontal Stabilization Using Suture Anchors

Jorge Teixeira Ramos, M.D., Diogo Silva Gomes, M.D., Pedro Quinaz Neto, M.D.,
Marco Sarmento, M.D., Ph.D., Nuno Moura, M.D., and Anténio Cartucho, M.D.

Abstract: Acromioclavicular (AC) dislocation is a common lesion often resulting from a sports injury. Nowadays,
treatment is still controversial mainly in grade III lesions according to the Rockwood classification. For most surgically
treated AC acute dislocations, treatment is performed with an arthroscopic procedure that anatomically reconstructs the
coracoclavicular ligaments. Increasing knowledge about AC joint biomechanics has underlined the importance of its
horizontal stability through the superior and inferior AC ligaments. Moreover, the pattern of lesion tends to repeat itself,
with the superior AC ligament being torn most frequently from the clavicular side in a peeling fashion. Therefore, the
purpose of this note is to describe the technical aspects of additional horizontal stability through superior AC ligament

repair using suture anchors.

he acromioclavicular (AC) joint is stabilized both

vertically and horizontally by the coracoclavicular
and AC ligaments, respectively. Because the superior
AC ligaments are the main stabilizer against anterior-
posterior forces and their instability is associated with
worse functional outcomes,' > more attention is being
directed toward their repair, with multiple techniques
already described.”*”

Knowledge of the biomechanics and anatomy is a
cornerstone to anatomic repair of these ligaments;
however, only recently have some studies been
published regarding the morphologic patterns of AC
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ligament injury.® The surgical treatment of acute AC
injuries relies on the biological healing potential of the
torn ligaments.” Meanwhile, multiple arthroscopic-
assisted procedures have been described using a
button-suture implant to provide primary cor-
acoclavicular stability.®

Whereas vertical stability was addressed, horizontal
stability remained a concern.' To address this problem,
we describe the technical features of an arthroscopically
assisted procedure that aims to correct both. An addi-
tional incision will offer us better reduction and a direct
approach to the AC joint. At the same time, the surgeon
is able to visualize the torn ligaments and the lesion
pattern to perform repair using multiple techniques.
Our preferred method is to use a suture anchor, as
described later.

Surgical Technique

Anesthesia and Patient Positioning

The patient is placed in the beach-chair position (Fig
1) under an interscalene block with general anes-
thesia. We do not use an arm holder, and the limb is
draped in general fashion retaining enough space for
the surgical approach to the clavicle. Anatomic
landmarks are identified and drawn (Fig 2).

Clavicle and AC Joint Exposure
Before the arthroscopic procedure, an incision
(1.5 cm) is made on the anterior border of the clavicle,
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Fig 1. Setup for shoulder arthroscopy in left shoulder. The
patient is in the beach-chair position.

3.5 cm medial to the AC joint. This incision is purposely
located off the midline to avoid button and suture
irritation of the skin (Table 1). The deltotrapezial fascia
is incised in line with the skin, and the flaps are
elevated subperiosteally. Afterward, by use of a 2.4-mm
drill, the superior cortex is incompletely perforated to
mark and center the definite drilling site, as well as to
guide the final drilling. Then, a 3-cm anteroposterior
incision is performed over the AC joint to evaluate the
AC ligament injury pattern and to excise any tissues
preventing adequate reduction such as the delto-
trapezial fascia.

Arthroscopic Preparation

A diagnostic arthroscopy is performed in a routine
fashion to confirm or exclude any associated lesions.
Then, the coracoid is debrided of any tissues that might
interpose with the suture-button implant or that
interfere with the view (Fig 3). In this process, the

Anterior

Posterior

Fig 2. Beach-chair position. Skin landmarks for left shoulder
arthroscopy. (a, clavicle incision; A, acromion; AC, acromio-
clavicular joint; b, acromioclavicular incision; Cl, clavicle; Ct,
coracoid process tip.)
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Table 1. Pearls and Pitfalls of Technique

Pearls
Clavicle incision on anterior clavicle border
AC joint incision to excise any interposing tissue
Incomplete predrilling of superior clavicle cortex to ensure future
drill site
Switching of camera to anterolateral portal for better visualization
Use of drill guide through anterolateral portal and camera in
anterior portal
Hyper-reduction of AC joint
Understanding superior AC ligament rupture pattern
Pitfalls
Inadequate excision of interposing tissues
Clavicle incision over button location
Inadequate AC joint reduction because of tissue interposition
Eccentric drilling of tunnel—insufficient button placement
Non-recognition of importance of repairing superior AC ligaments

AC, acromioclavicular.

camera can be switched to the anterolateral portal,
giving us a clear lateral view of the coracoid process.

At this point, the camera is switched to the anterior
portal, and the drilling guide is usually inserted through
the anterolateral portal and centered at the base of the
coracoid process (Fig 4). The previously drilled hole at
the superior aspect of the clavicle comes in handy at this
point because it allows for stabilization of the drill and
correct aiming of the drill guide. The drill is then passed
through the clavicle and the coracoid process (4 cortices
should be felt) under direct visualization (Fig 5). A
shuttle nitinol wire loop is passed through the cannu-
lated drill and retrieved with a grasper through the
anterolateral portal. Then, it is replaced with a
FiberWire shuttle suture (Arthrex, Naples, FL) for the
single purpose of its resistance and our reassurance
while pulling the implant (Fig 6).

Posterior

Anterior

Fig 3. Beach-chair position. Coracoid process view of left
shoulder from anterolateral portal. (Cb, coracoid process base;
Ct, coracoid process tip.)
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Fig 4. Beach-chair position. Anterior portal view of left
shoulder showing drill guide (arrow) inserted through ante-
rolateral portal centered at coracoid process base (Cb).

Two FiberTapes (Arthrex) are mounted on the
button. The 4 ends of the sutures are passed through
the shuttle suture while the button is held with a
grasper, which will aid the placement of the button at
the base of the coracoid process. A combined move-
ment of cranial traction and grasper positioning will
allow the correct setting of the button (Fig 7). The 4 free
strands are then threaded through another button that
will lie on top of the clavicle.

Fig 5. Beach-chair position. Anterior portal view of left
shoulder showing drill (arrow) exiting at coracoid process
base (Cb). This step must be performed under direct visuali-
zation to avoid any iatrogenic injuries. Therefore, it is
important to stop after 4 cortices are felt.
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Fig 6. Beach-chair position. Anterior portal view of left shoul-
der showing FiberWire (black arrow) being shuttled through
drilled hole. After drilling, a nitinol wire loop (white arrow) is
passed through the cannulated drill and is then replaced with a
FiberWire for its resistance while pulling the implant.

AC Joint Reduction

The next step of our procedure consists of hyper-
reduction (we believe this compensates for some loss
of tape tension while tying the knots and over time) of
the AC joint and the coracoclavicular distance by
pressure applied downward on the clavicle and upward

Posterior

Fig 7. Beach-chair position. Anterolateral portal view of left
shoulder showing button placement at coracoid process base
(Cb). When the FiberWire is in place, 2 FiberTapes are
mounted on the button and are shuttled through the drilled
hole with combined cranial traction and grasper positioning.
The arrow indicates the button implant.
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on the elbow. While the assistant performs this, the
surgeon ties the first knots with 2 strands. This is the
time for the first and only intraoperative radiograph to
be taken to confirm adequate AC joint reduction, which
is complemented by direct palpation of the superior AC
joint (Fig 8; Video 1). To achieve anatomic reduction,
any tissues in between (fascia, meniscus, or even liga-
ments) should be removed. If correct reduction is ach-
ieved, the remaining knots and strands are tied and the
ends remain uncut.

Horizontal Stabilization

A direct incision is made—or was already made—over
the AC joint. This step is critical because it allows the
removal of any tissue interposing between the clavicle
and the acromion, usually the deltotrapezial fascia.
Moreover, it gives us the exposure needed to add
horizontal stability to our repair. From our experience,
the longest or largest superior AC ligament remnants
are usually attached to the acromial side, leaving the
clavicular surface footprint naked, as stated in other
studies.®

Two modified Kessler sutures are passed through the
ligament (anterior and posterior) (Fig 9, Video 1) using
SutureTape. Then, the 4 strands are mounted on a
knotless suture anchor (3.5-mm SwiveLock; Arthrex)
(Fig 10; Video 1) that is placed approximately 5 mm
from the lateral clavicle border (Fig 11, Video 1).

Closure
Before closure, the button strands that remain uncut
are retrieved subcutaneously from the AC joint incision

Fig 8. Beach-chair position. Anterior-posterior view of left
shoulder. Intraoperative fluoroscopy reveals adequate acro-
mioclavicular joint reduction and button placement.
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Posterio
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Fig 9. Beach-chair position. Anterolateral view of left shoul-
der showing 2 modified Kessler sutures passed on acromial
side of superior acromioclavicular ligaments (ACsl, arrow).
(Cl, clavicle.)

and cut midway from both incisions to avoid knot
volume—related complications. The deltotrapezial fascia
is closed in both places with Vicryl interrupted sutures
(Ethicon, Somerville, NJ), and the skin is closed with a
No. 3-0 interrupted nylon suture or surgical staples
(Fig 12).

Rehabilitation Protocol

After surgery, the patient is instructed to keep the
shoulder in a sling for 5 weeks and is allowed shoulder
pendular and external rotation exercises, as well as
unrestricted elbow, wristt and hand movements.
Physiotherapy is initiated at 4 or 5 weeks with the
initial focus on range-of-motion exercises and
strengthening exercises toward scapular stabilization

Posterio

Fig 10. Beach-chair position. Anterolateral view of left
shoulder showing 4 strands of FiberTape through SwiveLock
(arrow) providing delta configuration. (ACsl, superior acro-
mioclavicular ligaments; Cl, clavicle.)
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Anterior

Fig 11. Beach-chair position. Anterolateral view of left
shoulder showing anchor inserted in clavicle (Cl), pulling
superior acromioclavicular ligaments (ACsl) and providing
adequate horizontal stability. The SwiveLock is inserted in a
previously drilled hole 5 mm from the lateral clavicle border.
The arrow indicates the anchor insertion site.

afterward. Noncontact sports are acceptable from
3 months after surgery, and contact sports are only
allowed after 6 months.

Posterior

Anterior LS

Fig 12. Beach-chair position. Anterolateral view of left
shoulder showing cosmetic result at end of procedure.
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Discussion

More than 50 procedures for treating AC joint injuries
have been published in the literature. Their emphasis is
mainly on vertical rather than horizontal instability." A
growing number of publications regarding horizontal
AC joint stabilization are being published. By itself,
this reveals the rising knowledge about shoulder
biomechanics and anatomic structures previously
overlooked.®”'” Incorporation of AC ligament repair or
reconstruction showed improved patient outcomes."’

With a focus on that improvement, we do provide
horizontal stability in all our patients undergoing AC
joint instability repair. In our experience, there is a
repetitive pattern of superior AC ligament injury that is
more prevalent. Usually, the ligament stays attached to
the acromion and detaches from the clavicle border.
Hessmann et al.'” also found the previous pattern to be
the most frequent. According to Maier et al.,’ who
described, to our knowledge, the first morphologic
classification of acute AC ligament tears, there are 4
distinct patterns: AC-1 is a clavicle-sided detachment
and was found in approximately 70% of cases, which is
similar to our data. The remaining patterns are AC-2,
-3, and -4, corresponding to an oblique tear, mid-
portion tear, and acromial detachment, respectively.

Our approach aims to repair AC-1 tears although it
may also be used in a reverse way to repair AC-4 tears.
This classification is also useful to understand one of the
large limitations of this technique. Oblique (AC-2) or
midportion (AC-3) tears are not suitable for our suture
anchor repair because the length of the remaining
ligament may not be enough to provide an anatomic
repair. Chronic tears also should not be repaired ac-
cording to this technique owing to the limited biological
healing potential.

Using 2 modified Kessler sutures instead of 1 seems to
improve repair strength, although biomechanical
studies need to be undertaken to prove this statement.
In summary, to restore optimal biomechanics to the AC
ligaments, we must provide both anatomic AC joint
and/or AC ligament reduction and physiological AC
joint stabilization, which will ultimately determine the
quality of AC ligament biological healing.”
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