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AC joint dislocations are common injuries that significantly impact shoulder function. The stability of the AC joint relies on CC

ligaments for vertical stability and AC ligaments and capsular structures for horizontal stability. There are various treatment options

available to repair those lesions, including open, mini-open, and arthroscopically assisted techniques. Damage to AC ligaments may

be overlooked but can result in chronic horizontal instability and pain. Currently, numerous surgical procedures exist for these

injuries, and there is a lack of consensus regarding the optimal technique. This article introduces a mini-open technique to address CC

and AC injuries, utilizing double clavicular tunnels and ultra-high-strength suture tape material for vertical instability, and an anchor

in the acromion to tackle horizontal instability.
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Introduction

Acromioclavicular (AC) joint injuries, particularly Type 2
injuries, represent a significant clinical challenge in orthopedic
sports medicine [1]. Approximately 12% of all acute shoulder
injuries affect the AC joint [2]. In young and active men, even
higher incidences can be found, often due to participation in high-

impact sports [3-5].

The AC joint is a diarthrodial joint surrounded by a capsule,
with an intra-articular synovium and an articular cartilage
interface. The hyaline articular cartilage becomes fibrocartilage on
the acromial side of the joint by the age of 17 and on the clavicular
side by the age of 24 [6]. Stability of the AC joint depends on
contributions from both the coracoclavicular (CC) ligaments and

AC ligament and capsular structures [7].

The AC ligament comprises four components, with the posterior
and superior components being the strongest, providing horizontal
stability to the AC joint. Injuries to this ligament lead to horizontal
instability of the AC joint, potentially causing chronic injuries, pain,
and disability (2). The AC joint provides a crucial link between the
scapula and the clavicle, influencing the coordination of shoulder

girdle movement [8].

Lower grade AC injuries (types I and II) are initially treated
nonoperatively, with sling immobilization, ice, and rest, followed
by shoulder rehabilitation focusing on scapular retraction [9].
However, surgery may be necessary in cases of persistent horizontal
The
horizontal instability is confirmed on physical examination by pain

instability causing pain and functional impairment [2].

over the AC joint, palpable horizontal instability on mobilization,
and crepitus of the AC joint with digital manipulation and during

cross-adduction against resistance [10].
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Classification

The Rockwood
classification for AC joint dislocation but is purely radiographic

classification is the most widely used
[11], and it’s not easy to appreciate horizontal instability of the AC

joint with traditional radiography views.

In a prospective radiographic study by Gastaud., et al. [12]. 15
radiographs of patients with AC joint separations, sourced from the
2014 symposium database of the French Society of Arthroscopy,
were evaluated to assess inter- and intraobserver reproducibility.
The study utilized Zanca, axillary lateral, and dynamic lateral
views. The authors concluded that evaluating horizontal instability
on radiographs, whether static or dynamic, proved challenging.
The Alexander view, as proposed by Tauber, et al. [13], offers an
alternative to the dynamic view. It requires fewer radiographs,

resulting in reduced exposure to radiation.

There are many surgical techniques for AC reconstruction, and
there isn’t a universally accepted gold standard, especially when
it comes to addressing horizontal instability. These techniques
include primary repair of the coracoclavicular ligaments,
augmentation with autogenous tissue (coracoacromial ligament),
augmentation with absorbable and nonabsorbable suture as well as
prosthetic material, additionally, stabilization with metallic screws
and plates, switching between open techniques to arthroscopically

assisted techniques [14,15].

Many procedures focus on reconstructing the CC ligament
rather than the AC ligament [16-20].

This article describes a mini-open technique for reconstruction
of both CC and AC ligaments.

Inclusion criteria

The surgical indications for this procedure, in both sexes,
are those acromioclavicular type II and III lesions in which pain
and scapular dyskinesia persist after 6 weeks of conservative
management [11], as well as acute Type IV - VI lesions, the only
surgical contraindication is that in which the surgical risks are

greater than the benefits.

Surgical technique

Intravenous antibiotic prophylaxis is performed with 1g of

intravenous cephalothin 1hour prior to the procedure and in those
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allergic to cephalosporins/penicillin we indicate vancomycin 1gr

intravenous 2hours before.

The procedure is performed under general anesthesia in
combination with an interscalene block, with the patient in a beach
chair position (Figure 1). We use 26 mL ChloraPrepO for upper
extremity skin asepsis and covered with sterile drapes on a regular
basis. First the vertical stability is repaired and then the horizontal
stability.

\

B e N
Figure 1: Patient in beach chair position, there are pointed
out the anatomical structures: clavicle (arrowhead), coracoid
process (short arrow), acromion (long arrow), incision (thick

arrow).

Vertical stability repair

A 4 cm straight incision is made on the upper shoulder (Figure
2), starting 1 cm distal to the acromioclavicular joint and 3 cm

proximal to it, on the anterior border of the acromion and clavicle.

Dissection is performed in layers to the level of the fascia. Full
thickness skin flaps are raised both anterior and posterior to the

clavicle and AC joint.
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Once the tunnels in the clavicle are made, we slide a pre-loaded
ArthrexO Inc. Suture passing device (Figure 4) under the base of
the coracoid process and transport a 2mm x 36-inch FiberTapeO

suture from ArthrexO Inc. below the base of the coracoid.

Figure 2: A 4 cm incision is made over the surgical marking. In

the image we also can see heavy sutures over the clavicle.

Figure 4: ArthrexO suture passing device. With which we slide
The AC joint capsule may show a tear, as well as ligament injury,

the suture under the coracoid process.

confirming a diagnosis of AC joint instability. The distal clavicle and

the tissue are dissected until the base of the coracoid process is

palpated. We first drill the tunnels in the clavicle, from superior to Subsequently, using a suture pass-through cable, we transport
inferior, using a 3.0 mm drill bit (Figure 3). The first tunnel ismade ~ each end of the FiberTapeO over its respective tunnel (in such a
1.5 cm medial to the AC joint, along the course of the trapezoid  way that they remain parallel to each other and not crossing), from
ligament, then we drill our second tunnel, along the course of the inferior to superior across the clavicle (Figure 5). The clavicle is
conoid ligament, 4.5 cm medial to the edge of the AC joint. These — manually hyper-reduced by 2 mm, with contact made at the elbow,
distances correspond to the anatomical landmarks of the CC and the ends of the suture are tied with a sliding locking knot,

ligament complex [21]. creating a low-profile construct.

Figure 5: The clavicle is observed with the sutures transported
through the bone tunnels, then the knot is made between these

sutures, reducing the acromioclavicular joint.

Figure 3: Clavicular tunnels. The distances of the tunnels are
made by simulating the distance of the coracoclavicular

ligaments.
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Horizontal stability repair We take radiographic controls (Figure 8) before closing the
With a 2.4mm drill bit, we drill the anterior wall of the acromion ~ Wound, confirming the acromioclavicular reduction.

towards the posterior wall, up to the laser mark, 1.5 cm distal to the
acromioclavicular joint. We then drill the hole, pass the two ends
of the FiberTapeO suture for vertical fixation through a 3.9mm x
17.9mm SwivelockO Arthrex Inc. biocomposite suture anchor
(Figure 6), we tighten the sutures at the level of the perforation
and mark them with a marker. We then measure the distance to the

laser mark on the SwivelockO and re-mark our suture.

Figure 8: Preoperative (left) and postoperative (right)
anteroposterior shoulder x-rays, in which the reduction of the

CC and AC joints are confirmed.

We cut the excess suture, perform hemostasis, irrigate the
wound with MycrodacinO, and close in layers, resulting in a small
and aesthetically pleasing scar (Figure 9).

Figure 6: Drilling over the acromion from anterior to posterior,
prior to inserting the SwivelockO anchor with the FibertTapeO

sutures already loaded.

We insert the anchor with the sutures under tension in such a

way that they act as a stabilizer for horizontal movement, up to the

previously marked point on the suture to avoid over-tensioning it
(Figure 7).

Figure 9: Final wound length is 4 cm.

Postoperative care

In the postoperative period, the upper extremity is keptin a sling
for 6 weeks, avoiding any tensile forces along the longitudinal axis of
the arm. The first week is dedicated to reducing arm inflammation.
From week 1 to week 6, passive assisted range of motion is started,
including flexion and abduction up to 90° and external rotation
to the neutral position. The patient begins scapular retraction
exercises and posture training, which helps to reduce the AC joint.

Cross-body adduction is avoided during the first 6 weeks. Active

range of motion exercises start at 6 weeks, with a gradual initiation

Figure 7: The SwivelockO anchor is placed by tensioning both assisted by a physical therapist, focusing initially on isometric
ends of the FiberTapeO suture in such a way that once the muscle strengthening. By 3 months, full active shoulder movement
anchor is in place, it restricts the horizontal movement of the
AC joint.
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should be achieved, and isokinetic muscle strengthening should
be started gradually. Return to sports requiring overhead arm

movements is permitted after 6 to 8 months.

Results and Discussion

Currently, there is no consensus on the optimal approach to
address horizontal instability of the AC joint. Many procedures
for AC joint reconstruction focus on vertical instability rather than

horizontal instability.

In this article, we present a mini-open technique for the
reconstruction of both the AC and CC ligaments, with attention to
horizontal stabilization of the AC joint, using a preloaded Swivelock

0 anchor with FiberTapeO suture.

The importance of the AC joint capsular ligaments in
anteroposterior stability was evaluated by Limkiewicz., et al. [22],
who found that after resection of the capsular ligaments and joint
capsule, there was increased anteroposterior movement with
minimal vertical movement. Tauber et al. [23], compared isolated
CCligamentreconstruction versus CC + AC ligament reconstruction,
finding that the CC + AC reconstruction produced better clinical
and radiological outcomes in Taft scores [24] and ACJI scores [25].
Aliberti., et al. [10] highlighted that horizontal instability-related
injuries are often overlooked, leading to diagnostic challenges
and potential failure of surgical stabilization. There is consistent
that

influences clinical outcomes [26]. Scheibel., et al. suggest that

evidence indicating horizontal stability significantly
unresolved horizontal instability is the only factor contributing to

an unfavorable clinical outcome [25].

Saier, et al. [27]. conducted a study to evaluate whether isolated
CC ligament reconstruction using two-button devices provided
horizontal stability comparable to CC reconstruction combined
with supplemental AC joint cerclage using suture tape. After 5000
cycles of dynamic anteroposterior loading, only the combined AC
and CC reconstruction effectively maintained horizontal stability
of the AC joint, emphasizing the importance of both AC and CC

reconstruction in individuals with AC joint separation.

Regarding suture placement, Mohsen., et al. [28]. showed greater

horizontal AC stability with the double clavicular tunnel technique
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compared to the loop technique one year postoperatively; however,
shoulder function changes reported in Constant and Taft scores

were similar with both techniques.

In this study, we maintained the reduction of the AC joint
using FiberTapeO suture. This procedure has advantages and

disadvantages:

Advantages

e The biomechanical strength of FiberTapeO (805.5 + 36.1 N)
[29]. provides sufficient biomechanical strength to support
the native CC ligament complex (589 N) [30].

e The 3 mm diameter clavicular tunnels reduce the risk of
fractures compared to CC reconstruction techniques with
allograft/autograft, which require drilling 6 mm diameter

bone tunnels with a high risk of clavicle fracture [20].

e  The use of minimal material results in lower cost and greater
reproducibility.

e Primary stabilization of both joints provides better clinical
outcomes in Taft and AC]JI scores [24,25].

e  The suture-only construct for coracoclavicular joint reduction
has demonstrated good results compared to other techniques
[31].

e  Asingle small 4 cm incision for the entire procedure.

Disadvantages

e The construct resulting from tying the FiberTapeQ sutures

may cause skin discomfort immediately above.

In our study, we reduced the AC joint and secured it with a
SwivelockO anchor inserted into the acromion with two heavy
FiberTapeO sutures, acting as a safety belt against horizontal
displacement of the joint. This method not only ensures horizontal
stability but also enhances and protects vertical stability of the CC

fixation.

Limitations

This study has several limitations, including its retrospective
nature, small sample size, lack of a comparative cohort, and the
arbitrary standard of 2 mm displacement quantification. Therefore,
further research, including randomized controlled trials with

larger sample sizes, is needed.
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Conclusion

Currently, no surgical technique has demonstrated superior
results over others. However, the authors suggest that the low-
profile fixation method for the CC ligament combined with primary
augmentation of the AC joint presents a reliable, reproducible,
and cost-effective alternative for the surgical treatment of acute
and chronic AC joint dislocations. This technique restores both
vertical and horizontal stability, providing the necessary strength
for ligament healing and creating a “safety belt” effect to prevent
horizontal displacement of the AC joint, reducing residual pain in

some patients where only CC fixation is performed.
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