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Coracoclavicular ligament repair and screw fixation
in acromioclavicular dislocations
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Objectives: We evaluated the long-term results of acromioclavicular dislocations treated with 
coracoclavicular fixation using a cancellous screw.
Methods: Coracoclavicular fixation was performed using the modified Bosworth technique in 32 
patients (24 males, 8 females; mean age 35 years; range 19 to 58 years) with acromioclavicular 
dislocations. According to the Rockwood classification, seven patients had type III, nine patients 
had type IV, 13 patients had type V, and three patients had type VI dislocations. Following repair 
of the coracoclavicular ligament, fixation was performed with a cancellous screw in all but two 
patients in whom a cortical screw was used. These two patients developed redislocation due to 
screw cut out and underwent reoperation with cancellous screw fixation and were not included in 
the final assessments. The screws were removed under local anesthesia after eight weeks postop-
eratively. The patients were evaluated for cosmetic appearance, functional status, pain, localized 
tenderness, articular range of motion, and with the functional Constant scoring system. The mean 
follow up was 3.1 years (range 1 to 8 years). 
Results: The mean Constant score was 98 (range 92 to 100). The results were excellent in 26 
patients (86.7%) and good in four patients (13.3%). There was subluxation of the acromioclavicu-
lar joint in one patient (3.3%). The alignment of the acromioclavicular joint was normal in the 
remaining patients. None of the patients showed joint degeneration. All patients were pain-free 
and achieved full range of motion.
Conclusion: With ease of application, low complication rate, and low rate of acromioclavicular 
joint arthrosis, the modified Bosworth technique is an effective surgical method in providing 
satisfactory shoulder function in acromioclavicular dislocations.
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The acromioclavicular joint is stabilized by two 
ligaments: the acromioclavicular ligaments control 
horizontal stability, and coracoclavicular ligaments 
provide vertical stability.[1,2] Acromioclavicular joint 
dislocations account for 12% of all dislocations about 
the shoulder and are five times more common in 
males than in females. In 1960s, Tossy and Allman 
classified acromioclavicular dislocations into three 
types (I, II and III).[3,4] This classification was modi-
fied in 1984 by Rockwood with addition of types IV, 

V, and VI.[5] In type I dislocations, the acromiocla-
vicular and coracoclavicular ligaments are intact. In 
type II dislocations, the acromioclavicular ligaments 
are completely ruptured, whereas the coracoclavicu-
lar ligaments are intact. Type I and II dislocations 
are treated conservatively.[6] In type III dislocations, 
the coracoclavicular ligaments are also ruptured. Al-
though there is no established treatment method for 
type III injuries, surgical treatment is preferred par-
ticularly in younger, active patients with physically 
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demanding work.[6-9] Type IV dislocations are rare in-
juries, where the distal end of the clavicle is displaced 
posteriorly into the trapezius muscle. Type V injuries 
are more severe than type III and IV injuries. The 
lateral clavicle is detached from the muscles. Pain is 
the prominent symptom. Loss of support to the arm 
may lead to tension in the brachial plexus and neuro-
genic pain. Type VI injuries are also rare. The distal 
end of the clavicle is displaced inferiorly towards the 
subacromial space. Surgery is the treatment of choice 
for type IV, V, and VI injuries.[6] Although more than 
60 procedures have been described for surgical treat-
ment of acromioclavicular joint dislocations, there is 
no gold standard for management of these disloca-
tions.[10-15] These procedures can be grouped in five 
main categories: (1) fixation of the acromioclavicular 
joint with a K-wire or hook plate, (2) dynamic muscle 
transfer, (3) fixation between the clavicle and the cor-
acoid (with the use of a Bosworth screw or synthetic 
augmentation), (4) ligament reconstruction, and (5) 
distal clavicle resection.

Literature review shows that it is unclear what 
type of treatment is recommended for a specific type 
of dislocation, indicating that there is still no estab-
lished method. In this study, we evaluated the long-
term results of patients whose acromioclavicular dis-
locations were treated with coracoclavicular fixation 
using a cancellous screw. 

Patients and methods
Thirty-two patients (24 males, 8 females; mean age 
35 years; range 19 to 58 years) underwent surgery for 
acromioclavicular joint dislocations. According to the 
Rockwood classification, seven patients had type III, 
nine patients had type IV, 13 patients had type V, and 
three patients had type VI dislocations. One patient 
also had a glenoid neck fracture. The injury was on the 
right side in 21 patients, on the left side in 11 patients, 
and in the dominant arm in 23 patients. The disloca-
tions resulted from falls in 16 patients, sports injuries 
in eight patients, and traffic accidents in eight patients.

Surgical procedure
A parallel incision was made through the skin folds 
under general anaesthesia with the patient in the 
beach-chair position. The disrupted coracoclavicular 
ligaments were identified and marked with a No 2 
Ethibond suture (Ethicon). After placing the clavicle 
to its anatomic position, the clavicle and the coracoid 

were drilled with a 3.2 mm drill, and the place of 
the screw was prepared with a taper. Then, only the 
clavicle was drilled at the same place with a 4.5 mm 
drill. The fixation was made with a short-threaded 
cancellous screw (Bosworth screw) of appropriate 
size and a scale (Fig. 1a, b). A cortical fixation screw 

(a)

(b)
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Fig. 1. (a) Radiograph showing a type III acromioclavicular 
dislocation. Radiographs obtained (b) following 
screw fixation and (c) screw removal after eight 
weeks. Complete reduction is seen.
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was used in the first two patients due to unavailabil-
ity of a Bosworth screw. Subsequently, the Ethibond 
sutures which were previously inserted through the 
coracoclavicular ligaments were tied. Following sur-
gery, the patients were allowed to use their operated 
upper extremities for daily requirements. A shoulder 
sling was used in obese and portly patients for three 
weeks. For each patient, any shoulder flexion and ab-
duction beyond 90 degrees were restricted for eight 
weeks (until the removal of screw). The screw was 
removed under local anesthesia in the operation room 
after eight weeks (Fig. 1c).

The patients were evaluated for cosmetic appear-
ance, functional status, pain, localized tenderness, ar-
ticular range of motion, and with the Constant func-
tional scoring system. The mean follow-up was 3.1 
years (range 1 to 8 years). 

Results
Postoperative recurrence of dislocation was ob-
served in two patients (6.3%). Both patients were 
treated with a cortical fixation screw, which resulted 
in screw cut out. One of the patients was reoperated 
and the fixation was made with a cancellous screw. 
The shoulder was held in a shoulder sling for four 
weeks after surgery. The patient developed a 3-mm 
loss of reduction during follow-up; there was no sign 
of acromioclavicular joint arthrosis and the patient 
had pain-free and full range of motion. The other 
patient underwent ligament repair using the palmar-
is longus tendon. Fixation was made with a cancel-
lous screw and reinforced by suture hooks. The re-
sults of these two patients were excluded in the final 
examinations. 

Although no elevations above the shoulder level 
were allowed for the first eight weeks, none of the 
patients had any restriction in shoulder movements, 
and all achieved full range of motion within a short 
period of time. All patients were pain-free. The mean 
Constant score was 98 (range 92 to 100). The results 
were excellent in 26 patients (86.7%) and good in four 
patients (13.3%). None had a poor result.

A reduction loss of 3 mm occurred in one patient 
(3.3%). Although the fixation was made with a can-
cellous screw, this patient had an almost osteoporotic 
bone structure. No shoulder complication or pain 
were observed in this patient despite acromioclavicu-
lar joint subluxation.

Radiographically, the alignment of the acromio-
clavicular joint was normal in all but one patient with 
subluxation. None of the patients showed joint degen-
eration or notable ossification. Cosmetically, no pa-
tient had a poor scar tissue and the acromioclavicular 
joint was barely visible. Each patient had pain-free 
and full shoulder movements. All the patients re-
turned to preinjury jobs or sports activities. 

Discussion
Although there are more than 60 procedures de-
scribed for surgical treatment of acromioclavicular 
joint dislocations, there is still no gold standard.[6,16-19] 
When overall surgical options are considered, there 
are two groups of surgical treatment: primary repair 
or reconstruction of the coracoclavicular ligament.[16] 

Acromioclavicular joint fixation has been made 
with the use of a screw, K-wire, or plate. However, 
these techniques are associated with the development 
of infection, acromioclavicular joint arthritis, implant 
failure or migration, resulting in high rates of fail-
ure.[12,20-22] Another technique is the dynamic muscle 
transfer; however, static stability cannot be assured 
in dynamic muscle transfers, and it is associated with 
risks for nonunion and nerve damage.[2,23,24] Coraco-
clavicular stabilization can also be performed with the 
use of screws, synthetic material, or cerclage wires. 
The stability of anatomical acromioclavicular joint 
reconstructions with the use of graft implantation is 
highly associated with the graft used.[17] Coracocla-
vicular stabilization with a lag screw was described 
by Bosworth in 1940s. No repair or reconstruction of 
the ligament were described in the original technique. 
In 1990s, Rockwood and Young recommended repair 
of the ligament in acute cases, and reconstruction of 
the ligament in chronic cases, along with the use of a 
Bosworth screw.[6] Arthroscopy-aided fixation with a 
coracoclavicular screw described by Rolla et al.[25] in 
2004 improved this treatment method one step fur-
ther, minimizing surgical trauma.

Biomechanical studies on the coracoacromial liga-
ment have shown that the strength and stiffness of the 
coracoacromial ligament are only about half of the 
coracoclavicular ligament. Repair by polyester slings 
and suture hooks has similar strength, but 30% less 
stiffness.[26] Despite satisfactory clinical outcomes, 
coracoid and clavicular erosions and infections have 
been reported following surgeries using nonabsorb-
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able materials.[27,28] The mechanical performance of 
the coracoclavicular screw is closest to that of the 
original ligament. The strength of the coracoclavic-
ular screw is 80% greater than that of the original 
ligament when it is placed bicortically, compared to 
only half in unicortical placement,[26] which indicates 
the critical importance of correct screw placement. In 
our cases, the screws were placed bicortically and ef-
ficiency of the fixation was always verified by fluoros-
copy following the procedure. Since no original Bos-
worth screw was available, cortical screws were used 
in the first two patients. However, as both cases devel-
oped screw cut out, subsequent fixation procedures 
were carried out with cancellous screws. Only one of 
the patients treated with a cancellous screw developed 
subluxation. Loosening of the screw and recurrence 
of dislocation are among the most common compli-
cations of this treatment.[29] Bektaşer et al.[30] reported 
a recurrence rate of 8.8% in patients treated with the 
Bosworth technique. In addition, loss of coracoac-
romial fixation has been reported to be 16%.[18,31,32] 
Only 60-87% of the cases with recurrent dislocations 
had satisfactory results.[33] In cases with subluxation, 
no relationship has not been reported between the 
amount of subluxation and the outcome. Although 
some patients with subluxation may have complaints 
of mild pain and discomfort during follow-up,[9] most 
patients have been reported to have good results with-
out any adverse effect of subluxation.[9,21,22] Similarly, 
no pain and restriction in movements were observed 
during the follow-up of our patients with subluxation. 

Drilling the clavicle and the coracoid through the 
disrupted coracoclavicular ligaments enhances the bi-
ological response, i.e. biological fixation. It has been 
reported that residual bone dust which is produced 
during drilling of the clavicle and deposits between 
the clavicle and the coracoid during the placement of 
the screw contributes to bone healing. Furthermore, 
approximation of the ends of ruptured acromiocla-
vicular ligaments enhances healing of these liga-
ments.[34,35] Clayer et al.[36] demonstrated the develop-
ment of fibrosis in the coracoclavicular distance by 
magnetic resonance studies. In our cases, we inserted 
the screws after repair of the ruptured coracoclavicu-
lar ligaments with nonabsorbable sutures. The sutures 
were then tied following reduction of the acromiocla-
vicular joint and fixation with a screw.

Despite biomechanical advantages, screw cut out, 
infection, and irritation under the head of the screw 

have been reported with coracoclavicular screw fixa-
tion.[18] However, no infection and irritation were ob-
served in our series.

One limitation of the modified Bosworth tech-
nique is the need for a second surgical procedure for 
screw removal. Early removal of the screw to avoid 
breakage and the risk for recurrent deformity due to 
early removal should be very well balanced; other-
wise, deformity may recur, which has been reported 
as high as 35%. Recommended screw removal is at 
eight weeks.[15] In our series, all screws were removed 
at postoperative eight weeks under local anesthesia 
and no screw breakage was observed.

In conclusion, fixation with a cancellous screw 
in the surgical treatment of acromioclavicular joint 
dislocations is an effective method in achieving sat-
isfactory shoulder functions, with ease of use, lower 
complication rate, and lower rate of acromioclavicu-
lar joint arthritis. The following recommendations 
can be put forward: (1) the disrupted ends of the liga-
ments should be identified and fixed with nonabsorb-
able sutures; (2) a cancellous screw should be used 
and it must be placed bicortically in the coracoid; (3) 
the screw should be removed at week 8; (4) a shoulder 
sling should be used in overweight and portly patients 
for a period of three weeks, while slim patients can be 
allowed to move their arms up to the shoulder level.
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