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Triple fixation for acute acromioclavicular joint dislocation
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Introduction

Acromioclavicular joint (ACJ) dislocation is common in sports medicine. Surgical intervention
is generally indicated for acute dislocation of Rockwood grade Il and more severe injuries.
Various methods of reconstruction and augmentation have been described.

Objective

The aim of this study was to evaluate the results of treatment of acute ACJ dislocation
with coracoacromial ligament transfer combined with coracoclavicular suture loop and
acromioclavicular suture fixation.

Patients and methods

Twenty-five patients with acute ACJ dislocation were treated with the previous technique. All
patients underwent surgery within 2 weeks of injury. Through anterosuperior shoulder incision,
two Ethibond sutures were wrapped under the coracoid and around the clavicle. Moreover, four
drill holes were made in the acromion and clavicle (two in each bone) where another Ethibond
suture was used to pass through these holes to fix the ACJ. Finally, the coracoacromial ligament
was transferred to the under surface of the clavicle.

Results

The mean follow-up was 19 months; the mean Constant score improved to 96 points. All
25 patients returned to normal life at a mean of 2.5 months postoperatively. Radiologically,
22 patients achieved anatomical reduction of ACJ. In three patients, mild sublaxation was
encountered.

Conclusion

Triple fixation technique is a simple, cheap, and reliable procedure for restoring stability in
cases of acute ACJ dislocations. It does not only prevent the superior translation, but it also

prevents the anterior—posterior translation of the clavicle.
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Introduction

Injuries to the acromioclavicular joint (ACJ) are
common, representing about 9% of all shoulder
injuries [1]. Despite the high frequency of
acromioclavicular (AC) separations, there continues to
be substantial controversy about their management [2].

The ACJ is a diarthrodial joint with the distal
clavicle articulating with the medial aspect of the
acromion. Stability to this joint is provided through
two sets of ligaments: the AC and coracoclavicular
(CC) ligaments [3,4]. Although motion at the AC
articulation is minimal, it is important for maintaining
normal shoulder function [5].

AC]J injuries usually occur as a result of a direct force
applied to the top of the shoulder with the arm in
adduction position or through an indirect trauma such
as a fall on the outstretched hand. Rockwood ez al. [6]

classified these injuries into six types.

It is generally accepted that types I and II ACJ injuries
are best managed conservatively, whereas types IV, V, VI,
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and most type III injuries generally require operative
intervention [7,8]. The goal of operative intervention is
to create a stift and strong repair/reconstruction of the
CC ligaments while providing stability in all planes. This

will allow early and more aggressive rehabilitation [9].

Various techniques are described in the literature to
surgically treat the acute dislocation of AC] (types
ITII-VI). Most of these techniques involve the use of
metallic implants including threaded wires [10], hook-
plate fixation [11], and CC screws [12]. The metallic
implants used are usually difficult to place and may be
associated with fixation failure, implant breakage, and
need for removal of hardware [13]. To eliminate the
problems of metal work, several authors have advocated
the use of sutures or synthetic loops of absorbable
or nonabsorbable material to stabilize the clavicle to
the coracoid process with or without excision of the
distal end of the clavicle, thus preventing the superior
translation of the clavicle [14-17].

However, none of the published techniques reported
the AC suturing to prevent the horizontal translation
of the clavicle.
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The purpose of our study was to evaluate the results
of triple fixation of acute ACJ dislocation (type III or
more) with AC suture, combined with CC suture loop
and coracoacromial (CA) ligament transfer.

Patients and methods

The study was conducted in the Department of
Orthopaedic Surgery, El-Hadara Orthopaedic and
Traumatology =~ University ~Hospital, ~Alexandria
University, Egypt from 2008 to 2010. Twenty-five
shoulders in 25 patients, 20 men and five women, with
acute AC]J dislocation (Rockwood grade III or more)
were included in the study. All patients had history of
shoulder trauma and presented within 2 weeks after
the injury. Patients with chronic AC]J dislocation
or with associated ipsilateral shoulder fracture were
excluded from the study. The mean age of the patients
was 32.4 years (range, 2542 years). The right shoulder
was affected in 14 patients.

All patients underwent thorough clinical examination
tollowed by radiological evaluation with plain
radiograph (anteroposterior and with weight). The
Constant score was used in the study to monitor the
state of the shoulder before and after at least 6 months
from the operative intervention. This is a 100-point
score with parameters of pain (15 points), activities of
daily living (20 points), range of motion (40 points),
and power (25 points) [18].

At the time of surgery, open suture reconstruction and
CC ligament transfer were applied to all patients. The
patients were operated upon under general anesthesia
and in semisitting position. A 4 cm anterosuperior
longitudinal skin incision was applied from the AC]
to the coracoids process. Following splitting of the
anterior deltoid fibers, the CA ligament was exposed.
A stay suture was applied to the medial half of the
ligament, which was then released from its acromial
attachment and prepared to be sutured later to the
lateral end of the clavicle. Two Ethibond sutures
(no. 5) were then wrapped under the coracoid process
and around the clavicle (two threads anterior and
two posterior to the clavicle). Moreover, four drill
holes were made in the acromion and clavicle, two in
the lateral clavicular and two in the medial acromial
ends, where another Ethibond suture was used to pass
through these holes (from the clavicle to the acromion
and back to the clavicle). The AC]J dislocation was then
reduced, followed by tying the two CC loops then the
AC suture. Finally, the CA ligament was transferred
and sutured to the under surface of the clavicle. The
stability of the reconstruction was intraoperatively
assessed by moving the shoulder in different planes.
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Approximating stitches were applied to the deltoid
muscle followed by subcutaneous and skin closure.
Figure 1 shows a schematic diagram for the triple
fixation technique used in the study.

Postoperatively, all patients immobilized
in a broad arm sling for 4 weeks. A three-phase
rehabilitation program was then initiated: 3-week
passive exercises, 3-week active assisted exercises, and
4-week strengthening exercises.

were

Results

'The follow-up period ranged from 15 to 22 months,
with a mean of 19 months. The mean Constant score
improved significantly from 20.4 points (range, 13-25
points) preoperatively to 96.01 points postoperatively
(range, 85-99 points) (P < 0.01).

The mean score of pain improved from 0.80 point
(range, 0-5 points) preoperatively to 13.10 points
(range, 10-15 points) postoperatively. The mean range
of motion improved from 14.44 points (range, 8-18
points) preoperatively to 34.79 points (range, 28-38
points) postoperatively. The differences between the
preoperative and postoperative pain and range of
motion were statistically significant (P < 0.001).

All 25 patients were satisfied and returned to normal
life at a mean of 2.5 months postoperatively (range,
2-3.5 months).

Radiologically, 22 patients achieved anatomical
reduction of ACJ. In three patients, mild sublaxation
was encountered; however, this did not affect the

Figure 1

Triple fixation of acromioclavicular joint dislocation, coracoclavicular
cerclage, coracoacromial ligament transfer, and acromioclavicular
suture.
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overall results. No intraoperative or postoperative
complications were encountered.

Figure 2 shows the preoperative and postoperative
radiographs of one of the cases with acute AC]
dislocation.

Discussion

AC]J injuries and, more specifically, dislocations are
common both in everyday activities and during athletic
participation [1].

Surgical treatment for acute ACJ injuries remains
controversial; it is indicated in types IV, V, VI, and in
most cases of type III injuries. More than 75 surgical
procedures have been described for the treatment
of AC injuries, but none have established a gold
standard [19,20].

Many of the described surgical procedures involve the
use of metallic hardware such as Kirschner (K) wires
[21], pins [22], screws [23], and hook plates [24].
These metallic implants are usually difficult to place
and are associated with high incidence of failure
and complications, such as loss of reduction, pin
migration [25,26], plate bending, plate dislocation,
and surgical-site infection [27]. Moreover, such
implants have to be removed before returning back to
normal activities, with the increased risk for another
surgical intervention.

Other surgical procedures involve CA ligament transfer,
and, despite various modifications, they are generally
referred to as the Weaver-Dunn procedure [28]. A
cadaveric study has shown that the CA ligament
transfer alone was found to be the weakest, and it
was recommended that this type of repair should be
augmented with another form of CC fixation [29].
Some other techniques reconstructed the CC and
AC ligaments for both acute and chronic cases using
tendon grafts; however, these techniques required

Figure 2

Preoperative and postoperative radiographs of one of the cases with
acute acromioclavicular joint dislocation.

temporary hardware fixation such as K- wires with its

hazards and need for removal [25,30].

Semitendinosus allograft was also used to reinforce
reduction and healing, either open or arthroscopically,
sometimes with temporary fixation with K-wires with
good results [31]. Jiang e# a/. [32] transferred the lateral
half of the conjoined tendon to be fixed to the lateral
third of the clavicle with 11% failure.

'The use of sutures, synthetic loops, or suture anchors of
absorbable or nonabsorbable material to stabilize the
clavicle to the coracoid process was reported by several
authors [14,15,33]. Tienen ez a/. [16] used absorbable
braided sutures to transfer the CA ligament to the
under surface of the clavicle; this technique failed to
reduce the ACJ in three (14.4%) of 21 patients.

A cadaveric study has shown that similar stability can
be achieved for CC fixation with suture anchors or with
sutures of similar material, placed around the base of the
coracoid for the treatment of ACJ dislocation [34].

Another cadaveric study has shown that suture
anchors can provide strength similar to that of intact
CC ligament [29]. Shin e al. [35] used CC ligament
reconstruction for AC dislocation using two suture
anchors and CA ligament transfer. With a follow-up of
28 months, the mean Constant score was 97, but there
were three patients with complete loss of reduction.
Although the use of anchors is easier and quicker, it is
obviously more expensive and has the risk for loss of
reduction due to the pulling out of the anchors.

In our study, acute AC dislocations (type III or more)
were treated with CA ligament transfer combined with
CC suture loop to prevent the superior translation of
the clavicle. Moreover, additional AC suture fixation
was performed to add stability and to prevent the
horizontal clavicular translation. No complete failures
or redislocation of the ACJ were encountered. Three
patients had mild subluxation with no effect on the daily
activities, and the overall Constant score improved to
a mean of 96. We did not encounter any neurovascular
injuries from the sutures passed around the coracoid.

The technique is easy with a small incision (4 cm) and is
cheap, without anchors (using only sutures) and metal
implants, which need later removal. The CC cerclage
and AC transosseous sutures make AC]J stable in both
vertical and horizontal planes. The association of CA
ligament transfer improves the fixation and further
reinforces the repair.

This triple fixation is rigid, and it also allows the
remnant fibers of the torn CC ligament to be more
closely aligned, and thus heal together in a more



anatomical position without the need for the difhicult
handling of the torn, unreliable tissues of the CC
ligaments.

Conclusion

Triple fixation technique is a simple, cheap, and
reliable procedure for restoring stability in cases of
acute ACJ dislocations. It does not only prevent the
superior translation, but also prevents the horizontal
translation of the clavicle with neither redislocations
nor postoperative stiffness. It also encourages early
postoperative mobilization.

Acknowledgements
Conflicts of interest
There are no conflicts of interest.

References
1 Mazzocca AD, Arciero RA, Bicos J. Evaluation and treatment of
acromioclavicular joint injuries. Am J Sports Med 2007; 35:316-329.

2 Johansen JA, Grutter PW, McFarland EG, Petersen SA. Acromioclavicular
joint injuries: indications for treatment and treatment options. J Shoulder
Elbow Surg 2011; 20:70-82.

3 Salter EG Jr, Nasca RJ, Shelley BS. Anatomical observations of the
acromioclavicular joint and supporting ligaments. Am J Sports Med 1987;
15:199-206.

4 Urist MR. Complete dislocations of the acromioclavicular joint: the nature
of the traumatic lesion and effective methods of treatment with analysis
forty-one cases. J Bone Joint Surg Am 1946; 28:813-837.

5 Ludewig PM, Behrens SA, Meyer SM, Spoden SM, Wilson LA. Three-
dimensional clavicular motion during arm elevation: reliability and
descriptive data. J Orthop Sports Phys Ther 2004; 34:140-149.

6 Rockwood CA Jr, Williams GR Jr, Young DC. In: Rockwood CA Jr, Matsen
FA 3rd editors. Disorders of the acromioclavicular joint. The shoulder.
Philadelphia: WB Saunders; 1998. 483-553.

7 Hoffmeyer P. In: Duparc Jeditor. Luxation acromio-claviculaire. Cahiers
d’enseignement de la SOFCOT. Conferences d’enseignement 2001.
Elsevier; 2001. 193—-224.

8 Riand N, Sadowski C, Hoffmeyer P. Acute acromioclavicular dislocations.
Acta Orthop Belg 1999; 65:393-403.

9 Bishop JY, Kaeding C. Treatment of the acute traumatic acromioclavicular
separation. Sports Med Arthrosc 2006; 14:237-245.

10 De Tullio V, Orsi R, Celenza M. Surgical treatment of Allman type Il
acromio-clavicular dislocation. A long-term follow-up study. Acta Orthop
Belg 1994; 60:300-302.

11 Ryhéanen J, Leminen A, Jamsa T, Tuukkanen J, Pramila A, Raatikainen T.
A novel treatment of grade Il acromio-clavicular joint dislocation with a
C-hook implant. Arch Orthop Trauma Surg 2006; 126:22-27.

12 Tsou PM. Percutaneous cannulated screw coracoclavicular fixation

for acute acromioclavicular dislocations. Clin Orthop Relat Res 1989;
243:112-121.

Acute acromioclavicular joint dislocation Morsy and Waly 111

13 Nadarajah R, Mahaluxmivala J, Amin A, Goodier DW. Clavicular hook-
plate: complications of retaining the implant. Injury 2005; 36:681-683.

14 Clayer M, Slavotinek J, Krishnan J. The results of coraco-clavicular slings
for acromio-clavicular dislocation. Aust N Z J Surg 1997; 67:343-346.

15 Su EP, Vargas JH, Boynton MD. Using suture anchors for coraco-
clavicular fixation in treatment of complete acromio-clavicular separation.
Am J Orthop 2004; 33:256-257.

16 Tienen TG, Oyen JF, Eggen PJ. A modified technique of reconstruction for
complete acromioclavicular dislocation: a prospective study. Am J Sports
Med 2003; 31:655-659.

17 Rokito AS, Oh YH, Zuckerman JD. Modified Weaver—Dunn procedure for
acromioclavicular joint dislocations. Orthopedics 2004; 27:21-28.

18 Constant CR, Murley AH. A clinical method of functional assessment of
the shoulder. Clin Orthop Relat Res 1987; 214:160-164.

19 Collins DN. In: Rockwood CA, Matsen FA, Wirth MA, Lippitt SBeditors.
Disorders of the acromioclavicular joint. The shoulder. Philadelphia:
Saunders (Elsevier); 2009. 453-526.

20 Simovitch R, Sanders B, Ozbaydar M, Lavery K, Warner JJ.
Acromioclavicular joint injuries: diagnosis and management. J Am Acad
Orthop Surg 2009; 17:207-219.

21 Lizaur A, Maro L, Cebrian R. Acute dislocation of acromio-clavicular joint.
J Bone Joint Surg Am 1994; 76:602—-606.

22 Wang SJ, Wong CS. Transacromial extra-articular Knowles pin fixation
treatment of acute type V acromioclavicular joint injuries. J Trauma 2008;
65:424-429.

23 Paavolainen P, Bjérkenheim JM, Paukku P, Slatis P. Surgical treatment
of acromioclavicular dislocation. A review of 39 patients. Injury 1983;
14:415-420.

24 Schindler A, Schmid JP, Heyse C. Hookplate fixation for repair of
acute complete acromioclavicular separation. Review of 41 patients.
Unfallchirurg 1985; 88:533-540.

25 Lyons FA, Rockwood CA. Migration of pins used in operations on the
shoulder. J Bone Joint Surg Am 1990; 72:1262-1267.

26 Norrell H, Llewellyn RC. Migration of a threaded Steinmann pin from an
acromioclavicular joint into the spinal canal: a case report. J Bone Joint
Surg Am 1965; 47:1024-1026.

27 Sim E, Schwarz N, Hocker K, Berzlanovich A. Repair of complete
acromioclavicular separations using the acromioclavicular-hook plate. Clin
Orthop Relat Res 1995; 314:134—-142.

28 White B, Epstein D, Sanders S, Rokito A. Acute acromioclavicular injuries
in adults. Orthopedics 2008; 31:1219-1226.

29 Harris RI, Wallace AL, Harper GD, Goldberg JA, Sonnabend DH, Walsh
WR. Structural properties of the intact and the reconstructed coraco-
clavicular ligament complex. Am J Sports Med 2000; 28:103-108.

30 Law KY, Yung SH, Ho PY, Chang HT, Chan KM. Coraco-clavicular
ligament reconstruction using a gracilis tendon graft for acute type-lil
acromioclavicular dislocation. J Orthop Surg (Hong Kong) 2007; 15:
315-318.

31 Baumgarten KM, Altchek DW, Cordasco FA. Arthroscopically assisted
acromioclavicular joint reconstruction. Arthroscopy 2006; 22:228.

32 Jiang C, Wang M, Rong G. Proximally based conjoined tendon transfer
for coracoclavicular reconstruction in the treatment of acromioclavicular
dislocation. J Bone Joint Surg Am 2007; 89:2408-2412.

33 Dimakopoulos P, Panagopoulos A, Syggelos SA, Panagiotopoulos E,
Lambiris E. Double-loop suture repair for acute acromio-clavicular joint
disruption. Am J Sports Med 2006; 34:1112-1119.

34 Breslow MJ, Jazrawi LM, Bernstein AD, Kummer FJ, Rokito AS. Treatment
of acromio-clavicular joint separation: suture or suture anchors?
J Shoulder Elbow Surg 2002; 11:225-229.

35 Shin SJ, Yun YH, Yoo JD. Coracoclavicular ligament reconstruction for
acromioclavicular dislocation using 2 suture anchors and coracoacromial
ligament transfer. Am J Sports Med 2009; 37:346-351.



