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Anchorless Acromioclavicular and Coracoclavicular
Ligament Repair Using a Graft-Passing Instrument to

Pass Suture Under the Coracoid

Shane Rayos Del Sol, M.S., Therese Dela Rueda, B.S., Steven Perinovic, P.A.,

Moyukh O. Chakrabarti, M.B.B.S., Stewart Bryant, M.D., Brandon Gardner, M.D., Ph.D.,
Patrick J. McGahan, M.D., and James L. Chen, M.D., M.P.H.
Abstract: Acromioclavicular joint separation is a common shoulder injury. Grade I and II separation may be treated
nonoperatively, whereas higher grades tend to require surgical intervention. Various repair techniques have been
described in the literature, with no consensus on the gold standard. This Technical Note describes our use of a graft-passing
instrument to pass suture under the coracoid during an anatomic reconstruction of both the acromioclavicular and
coracoclavicular ligaments. Although this approach is technically challenging, it avoids coracoid drilling and requires
smaller-diameter clavicle and acromion drilling. Furthermore, using suture instead of graft material increases the
cost-effectiveness of the procedure.
cromioclavicular joint (ACJ) separation is a com-
Amon shoulder injury. Up to 10% of shoulder in-
juries involve the ACJ, and ACJ injuries account for
40% to 50% of all shoulder injuries in contact sports.1,2

It has been described as early as 400 BC, when Hippo-
crates recognized that ACJ separation was a discrete
injury from glenohumeral joint injury.3 Cadenat,4 in
1917, was the first to classify ACJ separation as either
complete or incomplete and described a progressive
mechanism of ACJ injury. In 1963, Tossy et al.5 classified
ACJ injuries into 3 categories (I, II, and III) based on the
extent of disruption of the acromioclavicular (AC) and
coracoclavicular (CC) ligaments. This was expanded by
Rockwood6 in 1984 to include types IV, V, and VI; this
classification is currently in use today. Although
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consensus exists on conservative versus surgical man-
agement of most ACJ injuries, there is equipoise
regarding type III injuries. Indeed, even experienced
shoulder surgeons show a lack of consensus on radio-
graphic classification and management of ACJ injury.7

There exists greater discord regarding technique, with
over 100 different approaches mentioned in the litera-
ture.8 Current operative treatments can be broadly clas-
sified into 2 groups: those that facilitate primaryhealing of
the CC ligaments by holding the clavicle and coracoid in a
reduced position and those that attempt reconstruction of
the CC ligaments. There is further variation regarding
open versus arthroscopic procedures, anatomic versus
nonanatomic CC ligament repair or reconstruction, and
whether sutures or tissue grafts are used. This article
details our technique of using a suture passer to pass a
shuttle suture under the coracoid during anatomic repair
of the CC ligaments, as well as repair of the AC ligaments.

Surgical Technique

Patient Setup
The patient is positioned in the beach-chair position,

and the bony prominences are well padded. The oper-
ative upper extremity is then prepared and draped in
the usual sterile fashion.

Approach to ACJ
The anatomic landmarks of the ACJ and coracoid are

outlined. A 10-cm curvilinear incision is made over the
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Fig 1. The graft-passing instrument
is loaded with No. 2 FiberWire
suture. This suture will be used as a
passing suture to pass No. 5 Fiber-
Tape under the coracoid.

Fig 2. Knots are tied in the loaded
No. 2 FiberWire to prevent the
suture from retracting back into the
device, as well as to facilitate
grasping the suture once it has been
passed under the coracoid.

Table 1. Pearls and Pitfalls for Technique of Anchorless
Acromioclavicular and Coracoclavicular Ligament Repair

Pearls
Tying knots in the suture after loading it onto the GPI prevents it
from shifting while being passed under the coracoid.

The sutures should be kept organized by clamping them to the side
separately.

Applying downward pressure on the clavicle while tying knots
maintains reduction.

Pitfalls
Failure to repair the acromioclavicular ligaments can lead to
anterior-posterior instability of the ACJ.

The surgeon should take care and protect the neurovascular
structures when drilling the clavicle and acromion.

ACJ, acromioclavicular joint; GPI, graft-passing instrument.
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ACJ, extending to the distal clavicle and superiorly over
the coracoid. Dissection is performed through the
trapezius and deltopectoral fascia to expose the superior
border of the clavicle. A Cobb elevator and electro-
cautery are used to reflect the trapezius attachments
and periosteum from the distal clavicle and acromion,
revealing the ACJ.

Approach to Coracoid Process
Dissection is continued down proximally until the top

of the coracoid process can be palpated (Video 1). The
conjoint tendon should be palpable at the tip of the
coracoid.



Fig 3. View of the right shoulder
looking downward onto the acro-
mion and clavicle. The graft-passing
instrument is passed under the cora-
coid, and the No. 2 FiberWire passing
suture is retrieved.

Fig 4. View of the right shoulder
looking at the acromion and clavicle
from the side. The No. 5 FiberTape is
loaded and shuttled under the
coracoid using the No. 2 FiberWire
passing suture.

Fig 5. View of the right shoulder
looking at the acromion and clavicle
from the side. A ruler is used to mark
the anatomic attachments of the
trapezoid and conoid ligaments on
the clavicle. The trapezoid is marked
3 cmmedial from the distal end of the
clavicle and slightly more anteriorly.
The conoid is marked 4.5 cm medial
from the distal end of the clavicle and
slightly more posteriorly.
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Fig 6. View of the right shoulder
looking at the acromion and clavicle
from the side. A bicortical hole is
drilled through the clavicle at the
marked attachment site for the trap-
ezoid ligament. This is repeated for
the conoid ligament.
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Sutures Passage Under Coracoid Process
A No. 2 FiberWire suture (Arthrex, Naples, FL) is

loaded into an AC Joint Coracoid Graft Passing Instru-
ment (GPI) (Arthrex) (Fig 1). Knots are tied in the
loaded No. 2 FiberWire to prevent the suture from
retracting back into the device, as well as to facilitate
grasping the suture once it has been passed under the
coracoid (Fig 2, Table 1). The GPI is then hooked around
the coracoid process, and the No. 2 FiberWire is passed
under the coracoid (Fig 3). A suture shuttle knot is tied
with the No. 2 FiberWire, and the 4 strands of No. 5
FiberTape (Arthrex) are placed in the shuttle knot. The
No. 5 FiberTape is shuttled around the coracoid process
with the No. 2 FiberWire, and the free ends of the No. 5
FiberTape are clamped to the side (Fig 4).

Clavicle Drilling
The native attachment points of the conoid and trap-

ezoid CC ligaments are marked on the clavicle (Fig 5).
Fig 7. View of the right shoulder
looking at the acromion and clavicle
from the side. A polydioxanone
(PDS) suture can be passed through
the conoid drill hole and used to
shuttle a No. 2 FiberWire suture. The
No. 2 FiberWire is used to shuttle 2
ends of the No. 5 FiberTape suture
through the conoid drill hole. The
corresponding other 2 ends of the
No. 5 FiberTape are shuttled through
the trapezoid drill hole in a similar
fashion.
The trapezoid drill hole is marked 3 cm proximal to the
distal end of the clavicle and anterior to the conoid drill
hole. The conoid drill hole is marked 4.5 cm proximal to
the distal end of the clavicle and posterior with respect to
the trapezoid drill hole. Bicortical trapezoid and conoid
holes are drilled through the superior border of the
clavicle (Fig 6).

AC Reduction
A looped nitinol wire or polydioxanone suture can be

used to shuttle No. 2 FiberWire suture through the
clavicle drill holes (Fig 7). This FiberWire is then used to
shuttle 2 strands of the No. 5 FiberTape through the
trapezoid drill hole. This is repeated with the 2
remaining strands of the No. 5 FiberTape for the conoid
drill hole, leaving 4 free No. 5 FiberTape strands above
the clavicle 1.5 cm apart and 4 still wrapped around the
coracoid. An assistant then uses a bone tamp to apply a
strong downward force on the distal end of the clavicle,



Fig 8. View of the right shoulder
looking at the acromion and clavicle
from the side. Bicortical holes are
drilled in the acromion and distal
clavicle for acromioclavicular liga-
ment reconstruction. Two of the
remaining No. 5 FiberTape suture
ends are shuttled through the acro-
mial hole (not shown). The corre-
sponding remaining ends are
shuttled through the distal clavicle
hole. These are then tied down to
reconstruct the acromioclavicular
ligaments (not shown).

SUTURE PASSAGE WITH GRAFT-PASSING INSTRUMENT e57
reducing the ACJ. As this is performed, 4 suture ends
are tied down at both the conoid and trapezoid liga-
ment attachment sites. This secures the reduction. A
large C-arm is used to confirm that the distal clavicle
and acromion cortices are congruent in the anterior-
posterior plane.

Anterior-Posterior Stability
A bicortical hole is drilled in the acromion and the

distal clavicle (Fig 8). The remaining 2 strands of No. 5
FiberTape are shuttled through each hole. Surgeon
knots are tied over the top of the ACJ to prevent
anterior and posterior translation of the distal clavicle,
completing the open ACJ repair. Final radiographs are
taken to confirm appropriate reduction (Fig 9). Fig 10
shows the final position of the sutures and shows the
course of the sutures under the coracoid and through
the clavicle and acromion, establishing ACJ stability and
CC ligament repair.

Postoperative Protocol
The patient is placed in an immobilizer sling for

6 weeks. A follow-up appointment is scheduled for
repeated films. Physical therapy begins at 6 weeks to
regain full range of motion. The patient returns to full
activities by 12 to 18 weeks.

Discussion
TheACJ is a diarthrodial joint that rotates and translates

in the anterior-posterior and superior-inferior planes. It is
surrounded by a synovium and joint capsule and is sta-
bilized by static and dynamic stabilizers. Static stabilizers
include the AC ligaments, the CC ligaments (conoid and
trapezoid), and the coracoacromial ligament.9 Fukada
Fig 9. Intraoperative C-arm radiog-
raphy is performed to confirm
appropriate reduction. The acromion
and clavicle are congruent.



Fig 10. Anchorless acromioclavicular and coracoclavicular
ligament repair. The final position of the reduction shows
sutures passed under the coracoid, which acts as an anchor for
the repair. Coracoclavicular ligament repair is performed by
passing suture through the clavicle at the native attachments
of the trapezoid and conoid ligaments, 3 cm and 4.5 cm away
from the distal clavicle, respectively. The final reduction re-
establishes the coracoclavicular distance and acromiocla-
vicular joint stability.

Table 2. Advantages and Disadvantages of Technique of
Anchorless Acromioclavicular and Coracoclavicular Ligament
Repair

Advantages
Coracoid drilling is avoided.
The technique results in anatomic reconstruction.
Using suture instead of graft allows for smaller-diameter tunnels.
The GPI has a blunt end and allows for greater precision when
passing suture.

The technique is cost-effective.
Disadvantages

The approach is technically challenging.
Passing material under the coracoid threatens the
musculocutaneous nerve.

There exists a theoretical risk of suture eroding through the base of
the coracoid.

GPI, graft-passing instrument.
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et al.10 reported that the AC ligaments serve as primary
restraints to posterior and superior translation of the
clavicle whereas the conoid ligament is the primary re-
straint to larger superior displacements. They concluded
that reconstruction or repair of these ligaments should be
anatomic. Lee et al.11 and Klimkiewicz et al.12 corrobo-
rated these findings, supporting anatomic reconstruction.
Debski et al.13 furthered this idea by recommending that
the conoid and trapezoid ligaments should be repaired
separately. Furthermore, their findings indicated that
intactCC ligaments cannot compensate for lossof capsular
function during anterior-posterior loading, supporting
our technique of AC ligament repair.13

No consensus on the gold-standard technique for ACJ
repair exists. As mentioned previously, current operative
treatments can be broadly classified into 2 groups: those
that facilitate primary healing of the CC ligaments by
holding the clavicle and coracoid in a reduced position
and those that attempt reconstruction of the CC
ligaments.
Previously, early ACJ fixation with Kirschner wires,
Steinmann pins, or cerclage wires was used to reduce
the ACJ and allow for CC and AC ligament healing.1

However, intra-articular hardware can lead to early
degenerative changes.1,8 Furthermore, pins have been
reported to break and migrate into the eyes, spinal ca-
nal, heart, and lungs.1 Hook plates initially designed for
lateral clavicle fractures have also been used but are
associated with numerous complications including
infection, arthritis, plate bending, symptomatic hard-
ware, and bone erosion.1,8 Bosworth screws can be
placed between the coracoid and clavicle for CC stabi-
lization; however, this technique reduces joint motion
and increases contact pressures, which may fatigue the
implant.1,8 Dynamic muscle transfers involving transfer
and fixation of the coracoid process and its muscular
attachments to the clavicle have been attempted but are
limited by technical complexity and complications.1

Reconstruction of the CC ligaments can be achieved
through various methods. Perhaps the most well-
known technique is the Weaver-Dunn procedure.
First described in 1972, this technique resects the distal
clavicle and transfers the coracoacromial ligament to
the remaining clavicle to augment the torn CC liga-
ments.14 The modified Weaver-Dunn procedure
further strengthens the repair by adding cerclage wires,
screws, grafts, and/or other materials.15 However,
studies have shown inferior results with both of these
techniques when compared with anatomic reconstruc-
tion of the CC ligaments.15-19

Technique variation exists even within CC ligament
anatomic reconstruction. Various methods detailing the
use of suture, surgical tape, and tendon autograft and
allograft have been described.20-23 Variations on
fixation techniques exist, such as drilling through the
base of the coracoid to pass grafts and/or sutures or
looping grafts and/or sutures under the coracoid.24-26

There are considerations regarding CC ligament
reconstruction. Drilling through the coracoid carries an
intraoperative risk to the neurovascular structures.
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Furthermore, poor drilling technique and/or multiple
drill attempts increase the risk of postoperative coracoid
and/or clavicle fracture.27-29 In their 2019 meta-
analysis, Gowd et al.30 reported that graft re-
constructions had a significantly higher fracture rate
when compared with suture-only techniques. They
hypothesized that this was because of the larger-
diameter bone tunnels for graft reconstructions
compared with suture-only techniques.30 Grafts in-
crease the cost of the operation and may not lead to
better outcomes according to a 2019 randomized
controlled trial by Lee et al.31 Lädermann et al.32 re-
ported no significant difference in patient-reported
outcomes between early and late intervention for ACJ
separations. Although grafts are typically used for
chronic ACJ injuries, an all-suture technique may be a
viable option for most ACJ repairs. Our technique
avoids drilling of the coracoid, which can be chal-
lenging. Furthermore, using suture instead of graft
material results in smaller-diameter tunnels and im-
proves the cost-effectiveness of the procedure (Table 2).
A similar suture-only technique by Youn et al.33 uses

a tensioning cerclage system to apply a precise amount
of force on the superior clavicle but requires additional
instrumentation, potentially adding complexity and
increasing cost. Similarly to our technique, passing
material under the coracoid carries inherent risks. The
brachial plexus, particularly the musculocutaneous
nerve, passes inferior to the distal tip of the coracoid
process and is at risk of injury if care is not taken when
passing sutures or grafts. Our use of the GPI allows for
greater precision when passing the No. 2 FiberWire
under the coracoid. Furthermore, the GPI has a blunt
end, which minimizes the potential of iatrogenic neu-
rovascular trauma during placement.
References
1. Mazzocca AD, Arciero RA, Bicos J. Evaluation and treat-

ment of acromioclavicular joint injuries. Am J Sports Med
2007;35:316-329.

2. Sirin E, Aydin N, Topkar OM. Acromioclavicular joint
injuries: Diagnosis, classification and ligamentoplasty
procedures. EFORT Open Rev 2018;3:426-433.

3. Rockwood CA Jr, Young DC. Disorders of the acromio-
clavicular joint. In: Rockwood Jr CA, Matsen FA, eds. The
shoulder. Philadelphia, PA: WB Saunders, 1990;413-476.

4. Cadenat F. The treatment of dislocations and fractures of
the outer end of the clavicle. Int Clin 1917;1:145-169.

5. Tossy JD, Mead NC, Sigmond NC. Acromioclavicular
separations: Useful and practical classification for treat-
ment. Clin Orthop Relat Res 1963;28:111-119.

6. Rockwood CA Jr. Fractures and dislocations of the
shoulder. In: Rockwood Jr CA, Green DP, eds. Fractures in
adults. Philadelphia, PA: Lippincott, 1984;860-910.

7. Cho CH, Hwang I, Seo JS, et al. Reliability of the classi-
fication and treatment of dislocations of the acromiocla-
vicular joint. J Shoulder Elbow Surg 2014;23:665-670.
8. Farber AJ, Cascio BM, Wilckens JH. Type III acromiocla-
vicular separation: Rationale for anatomical reconstruc-
tion. Am J Orthop 2008;37:349-355.

9. Babhulkar A, Pawaskar A. Acromioclavicular joint dislo-
cations. Curr Rev Musculoskelet Med 2014;7:33-39.

10. Fukada K, Craig EV, An KN, et al. Biomechanical study of
the ligamentous system of the acromioclavicular joint.
J Bone Joint Surg Am 1986;68:434-440.

11. Lee KW, Debski RE, Chen CH, et al. Functional evaluation
of the ligaments at the acromioclavicular joint during
anteroposterior and superoinferior translation. Am J Sports
Med 1997;25:858-862.

12. Klimkiewicz JJ, Williams GR, Sher JS, et al. The acro-
mioclavicular capsule as a restraint to posterior translation
of the clavicle: A biomechanical analysis. J Shoulder Elbow
Surg 1999;8:119-124.

13. Debski RE, Parsons IMIV, Woo SL, Fu FH. Effect of
capsular injury on acromioclavicular joint mechanics.
J Bone Joint Surg Am 2001;83:1344-1351.

14. Weaver L, Dunn H. Treatment of acromioclavicular in-
juries, especially complete acromioclavicular separation.
J Bone Joint Surg Am 1972;54:1187-1194.

15. Hegazy G, Hesham S, Mahmoud S, et al. Modified
Weaver-Dunn procedure versus the use of semite-
ndinosus autogenous tendon graft for acromioclavicular
joint reconstruction. Open Orthop J 2016;10:166-178.

16. Mazzocca AD, Santangelo SA, Johnson S, et al.
A biomechanical evaluation of an anatomical cor-
acoclavicular ligament reconstruction. Am J Sports Med
2006;34:236-246.

17. Kumar V, Garg S, Elzein I, et al. Modified Weaver-Dunn
procedure versus the use of a synthetic ligament for
acromioclavicular joint reconstruction. J Orthop Surg (Hong
Kong) 2014;22:199-203.

18. Lee SJ, Nicholas SJ, Akizuki KH, et al. Reconstruction of
the coracoclavicular ligaments with tendon grafts: A
comparative biomechanical study. Am J Sports Med
2003;31:648-655.

19. Deshmukh AV, Wilson DR, Zilberfarb JL, Perlmutter GS.
Stability of acromioclavicular joint reconstruction:
Biomechanical testing of various surgical techniques in a
cadaveric model. Am J Sports Med 2004;32:1492-1498.

20. Frank RM, Bernardoni ED, Cotter EJ, Verma NN.
Anatomic acromioclavicular joint reconstruction with
semitendinosus allograft: Surgical technique. Arthrosc Tech
2017;6:e1721-e1726.

21. Li MK, Woods D. Ligament augmentation and recon-
struction system failures in repair of grade V acromiocla-
vicular joint dislocation. Case Rep Orthop 2017;2017:
3792610.

22. Naziri Q, Williams N, Hayes W, et al. Acromioclavicular
joint reconstruction using a tendon graft: A biomechanical
study comparing a novel “sutured throughout” tendon
graft to a standard tendon graft. SICOT J 2016;2:17.

23. Frank RM, Trenhaile SW. Arthroscopic-assisted acromio-
clavicular joint reconstruction using the TightRope device
with allograft augmentation: Surgical technique. Arthrosc
Tech 2015;4:e293-e297.

24. Hashiguchi H, Iwashita S, Abe K, et al. Arthroscopic cor-
acoclavicular ligament reconstruction for acromioclavicular
joint dislocation. J Nippon Med Sch 2018;85:166-171.

http://refhub.elsevier.com/S2212-6287(21)00272-3/sref1
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref1
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref1
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref2
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref2
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref2
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref3
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref3
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref3
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref4
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref4
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref5
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref5
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref5
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref6
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref6
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref6
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref7
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref7
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref7
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref8
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref8
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref8
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref9
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref9
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref10
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref10
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref10
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref11
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref11
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref11
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref11
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref12
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref12
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref12
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref12
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref13
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref13
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref13
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref14
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref14
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref14
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref15
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref15
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref15
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref15
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref16
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref16
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref16
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref16
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref17
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref17
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref17
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref17
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref18
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref18
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref18
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref18
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref19
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref19
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref19
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref19
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref20
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref20
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref20
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref20
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref21
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref21
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref21
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref21
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref22
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref22
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref22
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref22
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref23
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref23
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref23
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref23
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref24
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref24
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref24


e60 S. R. DEL SOL ET AL.
25. LaMartina JA II, LauBC,Miller L, et al.Acutefixationof type
IV and V acromioclavicular separations: An internal splint
technique. Orthop J Sports Med 2018;6:2325967118783752.

26. Aslani H, Mirzaee F, Zafarani Z, Salehi S. Modified in-
ternal fixation technique for acromio-clavicular (AC) joint
dislocation: The “hidden knot technique. Arch Bone Jt Surg
2018;6:81-84.

27. Bindra J, VanDenBogaerde J, Hunter JC. Coracoid frac-
ture with recurrent AC joint separation after Tightrope
repair of AC joint dislocation. Radiol Case Rep 2015;6:624.

28. Martetschläger F, Horan MP, Warth RJ, Millett PJ. Com-
plications after anatomic fixation and reconstruction of
the coracoclavicular ligaments. Am J Sports Med 2013;41:
2896-2903.

29. Clavert P, Meyer A, Boyer P, et al. Complication rates and
types of failure after arthroscopic acute acromioclavicular
dislocation fixation. Prospective multicenter study of 116
cases. Orthop Traumatol Surg Res 2015;101:S313-S316
(suppl).

30. Gowd AK, Liu JN, Cabarcas BC, et al. Current concepts in
the operative management of acromioclavicular disloca-
tions: A systematic review and meta-analysis of operative
techniques. Am J Sports Med 2019;47:2745-2758.

31. Lee BK, Jamgochian GC, Syed UAM, et al. Reconstruction
of acute acromioclavicular (AC) joint dislocations with or
without tendon graft: A retrospective comparative study.
Arch Bone Jt Surg 2019;7:239-245.

32. Lädermann A, Denard PJ, Collin P, Cau JBC, Van Rooij F,
Piotton S. Early and delayed acromioclavicular joint
reconstruction provide equivalent outcomes. J Shoulder
Elbow Surg 2021;30:635-640.

33. Youn GM, Chakrabarti MO, McGahan PJ, Chen JL.
Acromioclavicular joint repair using a suture cerclage
tensioning system. Arthrosc Tech 2019;8:e1555-e1560.

http://refhub.elsevier.com/S2212-6287(21)00272-3/sref25
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref25
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref25
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref26
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref26
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref26
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref26
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref27
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref27
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref27
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref28
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref28
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref28
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref28
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref29
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref29
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref29
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref29
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref30
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref30
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref30
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref30
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref31
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref31
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref31
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref31
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref32
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref32
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref32
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref32
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref33
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref33
http://refhub.elsevier.com/S2212-6287(21)00272-3/sref33

	Anchorless Acromioclavicular and Coracoclavicular Ligament Repair Using a Graft-Passing Instrument to Pass Suture Under the ...
	Surgical Technique
	Patient Setup
	Approach to ACJ
	Approach to Coracoid Process
	Sutures Passage Under Coracoid Process
	Clavicle Drilling
	AC Reduction
	Anterior-Posterior Stability
	Postoperative Protocol

	Discussion
	References


