Technical Note

Arthroscopic Acromioclavicular Joint Reconstruction ®

With TightRope and FiberTape Loop
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Michael Marsalli, M.D., Nicolds Moran, M.D., and Jose 1. Laso, M.D.

Abstract: High-grade acromioclavicular (AC) injuries are frequent in the active population, and their treatment in the
acute setting has reduced sequelae such as chronic pain, functional impairment, and inability to return to sports. Multiple
techniques have been described to achieve reduction and fixation of the AC joint, but still there is no consensus. The
objective of this Technical Note is to describe the reduction and internal fixation under arthroscopic assistance of the AC
joint with the use of a double button implant plus high-strength tape in the acute setting.

Acromioclavicular (AC) dislocations correspond to
more than 40% of shoulder injuries in contact
athletes.' Associated injuries have been described with
rates from 18% to 39.3%, highlighting rotator cuff
injuries (32.3%), chondral defects (30.6%), and
SLAP lesions (22.6%) with 8.6% of additional recon-
structive surgery.”” With arthroscopic advances, there
is currently a trend to manage this type of injury in a
minimally invasive manner through arthroscopic
assistance. Advantages of arthroscopy includes smaller
approaches, less soft tissue dissection, direct
visualization of anatomical landmarks, and intra-
articular differential diagnosis that allows us to treat
associated injuries immediately.”

Multiple implants have been developed with the aim
of maintaining reduction and fixation to allow cor-
acoclavicular (CC) and AC ligaments to heal within
their physiological term.””” However, these constructs
still present complications such as loss of reduction of
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up to 26.8% and residual pain between 25% and
39%, making a case for active research into strong
and stable constructs.”

The primary objective of this Technical Note is to
describe the treatment of acute high-grade AC joint
dislocations with an arthroscopic AC joint reconstruc-
tion with TightRope and FiberTape (Arthrex, Naples,
FL). The advantages and disadvantages of the technique
are outlined in Table 1.

Surgical Technique

Anesthesia and Patient Position

We use general anesthesia plus an interscalene block
for pain management. A 45° beach chair position is
used, which allows glenohumeral arthroscopy and
switch to open surgery if necessary. The radiograph C-
arch is set to come in from the contralateral side of the
injured shoulder when necessary. We do not use an
arm holder, and the arm is let free to rest on the pa-
tient’s belly (Video 1).

Table 1. Advantages and Disadvantages

Advantages Disadvantages

Minimally invasive Risk of neurologic injuries:
musculocutaneous and
suprascapular nerve

Allows direct evaluation and  Risk of conjoint tendon
treatment of intra-articular detachment
injuries

Direct visualization of the
coracoid’s base

Risk of clavicle or coracoid
fracture

Cannot be used if coracoid
fracture is present
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Fig 1. Direct view of left shoulder with patient in beach chair
position. Posterior (P), anterolateral (AL), and anterior (A)
portals are marked. Mini open incision on clavicle marked
with red line.

Diagnostic Arthroscopy and Coracoid Exposure
Three portals are used for this surgery: a standard
posterior portal, an anterolateral working portal, and an
anterior portal (Fig 1). We start with a diagnostic
arthroscopy, looking for associated injuries. With a
spinal needle, the anterior portal is located, always
trying to respect the rotator cuff interval and middle
glenohumeral ligament as much as possible. In this
case, we went medial to the thick middle glenohumeral
ligament and opened the rotator cuff interval just near
the coracoid. With the shaver, the coracoid is carefully
located. Then the anterolateral portal is created with
the help of a spinal needle, going anterior to the joint
capsule. The scope is switched to the anterolateral
portal for better vision, and the debridement is
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continued from the anterior portal until the base of the
coracoid is reached. Then the scope is switched to the
anterior portal to have a clear vision of the base of the
coracoid.

Reduction and Fixation of the AC Joint

The CC guide is introduced through the anterolateral
portal, and the exit point of the guide is held under the
center of the coracoid’s base (Fig 2A). At this point,
with the help of the guide pin sleeve on the skin, we
make a small incision over the clavicle and find the
center spot on the superior cortex to drill through the
clavicle and, at the same time, the exit point under the
center of the coracoid’s base. Using a power drill, a
2.4-mm drill guide pin is inserted into the guide pin
sleeve and advanced through the clavicle and coracoid.
The tip of the guide pin should be captured by the drill
stop at the base of the coracoid under direct visualiza-
tion (Fig 2B). Remember that the base is like a circle
that flattens lateral, so it always seems that you may be
too medial from the inferior surface. Using a power
drill, the 4-mm cannulated drill is advanced over the
pin through the clavicle and coracoid. The reamer is left
in position, but the inner guide pin must be removed.
Cannulated drilling beyond the coracoid must be
avoided under direct arthroscopic visualization. A
Nitinol suture wire is passed through the cannulated
drill, leaving the loop superiorly, and the tip is grabbed
with the grasper through the anterolateral portal. One
white traction suture from the oblong button of the
TightRope is inserted through the wire loop of the
Nitinol suture-passing wire. The suture-passing wire is
pulled to retrieve the white traction suture. The oblong
button is advanced through the clavicle and the cora-
coid under direct visualization until it exits the

Fig 2. Left shoulder in
beach chair position. (A)
The coracoclavicular guide
is inserted through the
anterolateral (AL) portal
reaching the center of the
clavicle on top (red arrow)
and the center of the cora-
coid’s base on the bottom.
(B) View from the anterior
portal. The guide drill pin
should reach the center of
the coracoid’s base (*) and
should be stopped by the
coracoclavicular guide un-
der direct vision over the
subscapularis (SC).
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Fig 3. Left shoulder in beach chair position. (A) Arthroscopic anterior portal view. The oblong button (OB) of the TightRope is
positioned under direct vision at the base of the coracoid (*). (B) After reduction of the acromioclavicular (AC) joint, AC
reduction and TightRope position is confirmed under fluoroscopy. TightRope buttons should be parallel and the clavicular tunnel
should reach the center of the coracoid’s base (*). (SC, subscapularis.)

Fig 4. Left shoulder in beach chair position. (A) The knot pusher with the FiberTape loop is advanced from the posterior (P) edge
of the clavicle to reach the medial border of the coracoid. (B) Arthroscopic anterior (A) portal view. The knot pusher and the
FiberTape loop (red arrow) reaching the medial border of the coracoid (*). (C) From the anterolateral (AL) portal, the FiberTape
loop is pulled with a grasper (red arrow). (D) From the anterior edge of the clavicle, a grasper is advanced toward the lateral edge
of the coracoid (red arrow). (E) The FiberTape loop is grabbed with a grasper and pulled upward (red arrow) anterior to the
clavicle.
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Fig 5. Left shoulder in beach chair position. (A) Arthroscopic anterior portal view. The FiberTape (FT) should be anterior of the
oblong coracoid button (OB) of the TightRope. (B) A Nice knot is done to secure the FiberTape (red arrow).

coracoid’s base with the help of a grasper (Fig 3A).
Once the security of the oblong button is confirmed, the
clavicle is reduced under fluoroscopy (Fig 3B). Both
blue TightRope suture tails are pulled to advance the
round button down to the surface of the clavicle. Then
the sutures are tied over the top of the TightRope. We
add a FiberTape loop around the clavicle and under the
coracoid to enhance the stability of the repair. First we
do a blunt dissection medial to the coracoid’s base.
From the posterior border of the clavicle, a knot pusher
is advanced with the FiberTape loop to the medial
border of the coracoid (Fig 4 A and B). The FiberTape
loop is grabbed (Fig 4C), and the knot pusher is
removed. From the anterior border of the clavicle, a
grasper is advanced to the lateral border of the coracoid
to grab the FiberTape loop (Fig 4 D and E). The

FiberTape should be anterior to the oblong subcoracoid
button of the TightRope, to prevent posterior sliding of
the FiberTape and the clavicle in relationship to the
acromion. Then the FiberTape is secured on top of the
clavicle with a Nice knot (Fig 5). A final diagram of the
construct can be seen in Figure 6. Pearls and pitfalls of
the procedure are outlined in Table 2.

Rehabilitation

All patients use a standard shoulder immobilization
for 6 weeks. Immediate postoperative active range of
motion is encouraged for the hand. Active motion of
the elbow and passive external rotation of the shoulder
are also encouraged immediately, but with elbow
support to neutralize gravity force on the construct.
Passive glenohumeral elevation up to 90° is allowed

Fig 6. Hllustration of the
relationship between the
TightRope and FiberTape
loop. Top view of the acro-
mioclavicular joint and
coracoid. (A) Space where
the knot pusher is advanced
and the space where it is
pulled up by a grasper to
make the loop under the
coracoid. (B) FiberTape
crossing over the clavicle in
an anterior to posterior di-
rection. The TightRope is
positioned in the center of
the coracoid.
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Table 2. Pearls and Pitfalls of the Surgical Technique
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Pearls

Pitfalls

Use of arthroscopic assistance for 3 portals: posterior to allow
intra-articular diagnosis; anterior to identify and visualize the
coracoid; and anterolateral as a working portal.

Achieve an adequate visualization of the base of the coracoid,
bluntly debriding the more medial adhesions of the base that
come from the subscapularis muscle.

Correct knowledge of the coracoid’s base anatomy to identify the
center from an inferior view and achieve the right positioning
of the guidewire. This step can be assisted with fluoroscopy.

Achieve direct vision of the anterior and posterior border of the
clavicle to position the guidewire at the center.

An anterolateral portal very close to the anterior portal that may
hinder the use of instruments.

Excessive soft tissues on the medial border of the coracoid do not
allow visualization of the FiberTape on the knot pusher medial
to the coracoid.

A guidewire outside the center of the base, usually more lateral,
can be a risk factor for failure owing to a fracture of the base of
the coracoid.

A clavicular tunnel near the bony rim can cause a fracture and
failure of the fixation.

under supervision from week 4, and unrestrictive active
motion is started after week 6. Strengthening is allowed
between weeks 8 and 12.

Discussion

In this surgical technique, we described how to in-
crease the TightRope stability by adding a FiberTape
loop around the coracoid and clavicle for the acute
setting. In recent years, there have been a significant
number of publications describing a variety of implants
with similar goals, with the TightRope being one of the
most studied. Vulliet et al.” retrospectively compared
the use of TightRope versus Dog Bone (Arthrex) in 40
patients at 1 year of follow-up. Functional results were
similar between both groups, however, loss of reduc-
tion (displacement > 5 mm) was higher in the Dog
Bone group (55% vs 22%; P < .0001).” Zhang et al.”
reviewed the clinical and radiological results of 24
patients treated only with TightRope; 25% presented
radiological failure associated with worse functional
results at 2 years of follow-up, suggesting that it still
needs to be modified. Hann et al.° retrospectively
evaluated 59 patients with double TightRope associated
with a percutaneous AC cerclage for type V lesions,
with 2 years of follow-up. The average Constant score
was 90 points with a subjective shoulder value score of
90%. The modified Alexander radiological evaluation
showed a partial dynamic posterior translation in
41.1% of cases and a complete posterior translation at
the end of follow-up in 5.8% of cases. Although the
revision rate was 11.7%, only 1 patient required revi-
sion owing to recurrent instability.

In a recent systematic review, suspensory devices
showed the postoperative Constant score ranged from
82.6 to 97.8 at a minimum 2 years follow-up with the
lowest rates of complications, compared with hook
plates and K-wires.”

Concern about proximity of neurovascular structures
during arthroscopically assisted AC joint surgery has
been raised. Banaszek et al.” showed that the neuro-
vascular structures of closest proximity to the implanted

materials with a similar arthroscopic technique were
the suprascapular nerve and the suprascapular artery.
The location of closest proximity occurred adjacent to
the medial border of the coracoid, anterior to the
suprascapular notch. The suprascapular nerve was
measured to pass as close as 2.2 mm to the tape, with a
mean of 8.2 mm. The nerve was closer than 5.0 mm to
implanted material in 1 of 6 specimens. The supra-
scapular artery appeared to be in contact with the tape
in 1 specimen (no damage to artery), with a mean of
5.6 mm.”

In general, we believe that isolated use of TightRope
for high-grade AC joint dislocations has been insuffi-
cient for this type of injuries and the use of an
augmentation method is necessary to increase the
stability. Adding a FiberTape loop according to our
described technique could be a valid and reproducible
method to increase the stability of the AC joint allowing
adequate healing of AC and CC ligaments in the acute
setting. Acquiring the ability to arthroscopically pass a
loop around the coracoid and the clavicle gives the
advantage of adding a tendon graft in the same manner
in chronic cases without changing the technique.'’ This
has been validated in a large retrospective cohort study
comparing different surgical techniques for chronic AC
reconstruction, which found CC ligament reconstruc-
tion with cortical button combined with loop fixation of
allograft around the coracoid to have the lowest
radiographic failure and rates of reoperation.
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