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ABSTRACT
OBJECTIVE: In this study, it was compared the clinical results of the Bosworth technique and hook plating in
acromioclavicular (AC) dislocations.
METHODS: 44 patients are retrospectively evaluated in this study whom diagnosed as type III AC dislocations
and treated by two different surgical methods in two different clinics. The patients were 30 males and 14 females
with a mean age of 44 years (range, 18-80 years). The patients were divided into 2 groups according to the applied surgical technique. Group I comprised 25 patients to whom coracoclavicular fixation was applied by using
the Bosworth technique. Group II comprised 19 patients to whom acromioclavicular fixation was applied by using
hook plate. All patients are evaulated by The University of California at Los Angeles Shoulder Score (UCLA) and
The disabilities of the arm, shoulder and hand (DASH) scoring system.
RESULTS: The mean follow-up period was 23 months (range, 12-42 months). A statistically significant diffference
was determined between the surgical groups in respect of the modified UCLA scale (p=0.012) and Quick DASH
score (p=0.008). Hook plating group had better clinical results according to Bosworth group in terms of both
UCLA and DASH score. A statistically highly significant negative correlation was determined between the UCLA
and DASH scores (r=0.677, p=0.000).
CONCLUSION: Although hook plating had better clinic outcomes compared to Bosworth technique, there is not
seen difference between two groups in terms of the time of return to work. Treatment of the AC dislocation should
perform early reconstruction for better reduction, fewer complications and higher levels of patient satisfaction.
Keywords: Acromioclavicular dislocation; bosworth technique; fixation; hook plating; results.

A

s one of the most important joints around the
shoulder, injuries to the acromioclavicular
joint (AC) are very important, as depending on the
degree of injury, they cause restrictions to the daily

life of the patient and workforce losses. Although
several treatment methods have been described in
literature, it has not been fully clarified which type of
treatment is recommended for which type of disloca-
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tion [1-6]. The degree of injury and the functional
expectations of the patient are the primary indicators. In type III AC joint injuries, there is a severe
trauma with joint dislocation from tears of the AC
ligament and capsule and tears of the coracoclavicular (CC) ligament. If evaluation is only made radiologically without making a thorough physical examination, there is a high possibility that these types of
injuries will be overlooked [2, 6-8].
In radiological comparison with the contralateral
side, the CC ligament may be displaced by a distance
of between 25%-100% [7, 9]. If adequate treatment
is not applied to patients with type III AC injuries, it
may be seen undesirable results such as pain, restricted movement of the shoulder joint, weakness around
the shoulder, arthrosis in the AC joint, subluxation
and re-dislocation, restriction of daily activities and
sporting activities of the patient in the future. Therefore, it must be obtained stability of the AC joint
without disrupting the movements and strenght of
the shoulder in the ideal treatment [7].
In this study, we retrospectively evaluated the clinical results of Bosworth technique and hook plating
in acromioclavicular (AC) dislocations.

Table 1.
		

MATERIALS AND METHODS
In this study, a retrospective examination was made
of a total of 44 patients who were surgically treated
for type III acromioclavicular joint dislocation. All
patients were given detailed information about this
surgery, and approval was obtained. The patients
were 30 males and 14 females with a mean age of 44
years (range, 18-80 years). Group I comprised 25 patients to whom coracoclavicular fixation was applied
using malleolar screw in the Bosworth technique [6,
10]. Group II comprised 19 patients to whom acromioclavicular fixation was applied using hook plate
with the AO technique [11]. The mechanism of injury was a fall in 25 cases, a sports injury in 10 and a
traffic accident in 9. The injury was on the right side
in 29 patients and on the left in 15 and the mean time
to surgery was 4 days (range, 1-8 days). Exclusion
criterias were conservative treatment, concomitant
clavicular fractures, chronic cases and those who had
less than 1 year of follow-up (Table 1).
Postoperative functional evaluation was made
using modified The University of California at
Los Angeles Shoulder Score (UCLA) scale [12]

General characteristics of the patients according to the surgical group
Hook

Bosworth

p

Age
46.05±7.28
40.80±9.09
0.053
Gender 				
Female
10 (52.6)
4 (16)
0.01*
Male
9 (47.4)
21 (84)		
Side 				
Left
4 (21.1)
11 (44)
0.11
Right
15 (78.9)
14 (56)		
Dominant side				
Left
2 (10.5)
5 (20)
0.68
Right
17 (89.5)
20 (80)		
Trauma type 				
Sport
4 (21.1)
6 (24)		
Traffic accident
5 (26.3)
4 (16)
0.70
Fall
10 (52.6)
15 (60)		
Preoperative period (days)
2.57±1.01
4.32±1.49
0.001*
Hospitalization (days)
4.68±1.15
5.36±1.49
0.11
Follow-up (months)
20.84±7.04
25.12±9.72
0.16
*p<0.05

Total
43.06±8.67
14 (31.8)
30 (68.2)
15 (34.1)
29 (65.9)
7 (15.9)
37 (84.1)
10 (22.7)
9 (20.5)
25 (56.8)
3.56±1.56
5.06±1.38
23.27±8.84
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Figure 1. Bosworth technique radiography.
and The disabilities of the arm, shoulder and hand
(Quick DASH) scoring system [13]. In the modified UCLA scale 18-20 points was evaluated as very
good, 15-17 points as good, 12-14 points as fair and
<11 points as poor.
The patients in group I were operated on under
general anaesthesia in the semi-seated position by
the same orthopaedic surgeon (SAG). The skin layers over the clavicle were entered with a parallel incision. After reduction of the AC joint, the clavicle
and coracoid were drilled with a 3.2mm drill. Only
the superior cortex of the clavicle was hollowed
with a 4.5mm drill. Fixation was applied with one
semi-cannulated spongeous screw (malleolar screw)
of appropriate size and a washer (Figure 1). In 3 patients, as there was a torn or subluxated disc which
was preventing reduction of the AC joınt, the disc
was excised by extending the incision. It was not applied the CC ligament repair in any patient.
The patients in group II were operated on under general anaesthesia by another orthopaedic surgeon (İY). Entry was made with a straight incision
of 5-6cm starting from the distal of the clavicle and
extending to the AC joint. After reduction of the
joint by excision of the meniscus, fixation was ap-

plied with placement of a hook plate of appropriate
size (Figure 2).
Postoperative rehabilition protocols were not
applied the same for each groups and patients. A
shoulder-arm sling was used the all patients in the
both groups for postoperative 3 weeks, but it was
allowed to remove the sling 4 or 5 times a day to do
pendulum exercises. All patients were referred for
physical therapy and passive and active joint range
of movement exercises were started. It was not allowed to weight lift any objects over 1-2 pounds and
to elevate of operated arm above 90 degrees in any
plane for a period of first 6 weeks. However, it was
not allowed to elevate of operated arm above 90 degrees in any plane for patients in hook plate groups.
The patients applied hook plate in contrast to Bosworth technique are not recommended the arm abduction over 90 degrees till implant removal. After
3 months, activities requiring strength were permitted. Complaints of excessive pain in the shoulder or
restricted movement were considered to be due to
the implant or insufficient material and after at least
6 months, all of the implants were removed.
Statistical analysis of the data was made using
SPSS 17.5 statistics software program. In the com-
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Figure 2. Hook plate technique.
parison of categorical variables, the Chi-square test
was used. Continuous variables with normal distribution were compared with the T-test and those not
with normal distribution with the Mann Whitney
U-test. A value of p<0.05 was considered statistically
significant.
RESULTS
The mean follow-up period was 23 months (range,
12-42 months). The general distribution and accord-

ing to the surgical groups is shown in Table 1. Postoperatively, the mean modified UCLA scale value
was 16.6 (range, 14-19), the mean Quick DASH
score was 14.5 (range, 2.2-26.8). According to the
modified UCLA scale, 17 (38.6%) patients were
evaluated as very good, 22 (50.0%) patients as good
and 5 (11.4%) patients as moderate (Table 2). No
poor results were obtained in any patient. A statistically significant diffference was determined between
the surgical groups in respect of the modified UCLA

Table 2. Comparison of modified UCLA scala in Group I and Group II
			
UCLA
Very Good
Count
% within
Good
Count
% within
Moderate
Count
% within
Total
Count
% within

Group

Hook

Bosworth

Total

Group

10
52.6%

7
28.0%

17
38.6%

Group

6
31.6%

16
64.0%

22
50.0%

Group

3
15.8%

2
8.0%

5
11.4%

Group

19
100.0%

25
100.0%

44
100.0%
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Table 3. Comparison between both groups of functional outcomes and time of return to work
		

Hook Plating

Bosworth Technique

p

UCLA
DASH
Return to work (month)

17.42±1.80
9.22±8.61
3.42±1.26

16.12±1.26
18.58±4.30
3.24±0.72

0.012*
0.008*
0.58

*p<0.05
A highly significant negative correlation was determined between the UCLA and DASH scores (r=-0.677, p=0.000).

scale (p=0.012) and Quick DASH score (p=0.008).
Hook plating group had better clinical results according to Bosworth group in terms of both modified UCLA and DASH score. A statistically highly
significant negative correlation was determined
between the UCLA and DASH scores (r=0.677,
p=0.000) (Table 3).
Mean time for return to work of all the patients
was 3.3 months (range, 2-6 months). No statistically
significant difference was determined between the
two groups in respect of the return to work (p=0.58).
Removal of the fixation material was applied at mean
4.6 months (4.2 months for Bosworth technique,
5.1 months for Hook plating). At the final physical
examination, all patients were observed to have full
shoulder joint range of movement. During surgery,
no complications such as vascular or nerve damage
were encountered in any patient. A change in working or sporting activities had to be made in 3 (6.8%)
patients. We observe 1 hook plate breaking and 1 superficial wound infection that treated by antibiotherapy. We observe 5 AC arthritis (4 was in hook plate
group) and 3 reduction loss (2 in Bosworth group).
DISCUSSION
In this study, we compared the clinical outcomes of
patients who underwent hook plating and Bosworth
technique for type III AC dislocation. Hook plating group had better clinical results according to
Bosworth group in terms of both modified UCLA
(p=0.012) and DASH score (p=0.008). No statistically significant difference was determined between both groups in respect of the return to work
(p=0.58). At the final physical examination after re-

moval of implant, all patients were observed to have
full shoulder joint range of movement.
Typically, acromioclavicular injuries result from
direct trauma to the shoulder from a fall or in contact sports when the arm is in an adducted position.
The force pushes the acromion inferiorly while the
clavicle maintains its anatomic position, resulting
in a variable disruption of the acromioclavicular
and coracoclavicular ligaments [12]. Treatments
are based on one of three types of fixation: acromioclavicular, coracoclavicular, and dynamic muscle
transfer. These procedures can all be combined with
ligament augmentation and/or resection of the distal
clavicle [4]. Some authors have advocated conservative treatment in cases of acute Type III dislocations
and recommend 2-8 weeks immobilization following reduction in these patients [14, 15].
There are some studies reported that results of
conservative treatment were better than those of
surgical treatment [16, 17]. However, in young active patients with severe AC displacement of >2cm,
surgical treatment was recommended [6]. Galpin et
al.[18] compared the conservative treatment method
with surgical treatment using the Bosworth technique. They reported that the results of both techniques were reported to be similar even though there
was a slight delay in return to work, sports and activity in the patients of the conservative treatment
group [18]. Inadequate treatment results have been
reported from conservative treatment characterized
by pain, loss of strength and restricted movement in
20% of conservatively-treated patients with difficulties in tolerance and the development of cosmetic
problems [6, 7, 15, 19, 20]. Therefore, many authors
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have advocated surgery in the treatment of acute AC
dislocations [5-8]. Previous studies have shown the
superiority of surgical treatment according to conservative treatment [14]. The basic aim of surgery
is to obtain anatomic reduction and stable fixation.
The disadvantages of surgery are the requirement
for anaesthesia, the risk of infection and the possibility of degenerative arthritis [7, 20]. Superficial
wound site infection following AC joint luxation has
been reported in literature at rates of 0%-53% [1-3].
In our study, we carried out surgery for all Type III
dislocations and observed one superficial infection
whom healing by antibiotherapy.
When patients with AC dislocation are performed early reconstruction, it will be obtained better reduction, fewer complications and higher levels
of patient satisfaction [21]. Weinstein et al. reported
that worse results were obtained in cases where a
period of more than 3 months had elapsed before
surgery [22]. In our study, surgical treatment was
applied to patients who presented within 10 days
of the trauma and were evaluated as an acute injury.
We carried out surgery for acute dislocations when
patients applied to us and we exclude the patients
whom undergone for late surgery.
Fukuda et al. emphasized that it is important
the effects on stabilization and clinical outcomes of
the ligament repair [23]. Ligament repair with the
Bosworth technique is an effective technique in obtaining adequate shoulder functions with ease of
application, a low complication rate and low rates
of acromioclavicular joint arthritis [2, 3, 24]. The
most common complication of surgical treatment
is loss of reduction in the joint because of problems
such as breakage or loosening of the screw [3, 6, 25].
Bektaşer et al. [2] reported that it is seen recurrence
of dislocation in only 8.8% of patients treated with
the modified Bosworth technique [2]. Although it
has been reported that there may be mild pain and
discomfort in the follow-up of cases with subluxation, the results of most of these cases have been
good, and no relationship has been determined between the amount of subluxation and the outcome
[3, 26]. In our study, we didn’t apply coracoclavicular
ligament repair to any patient. We observed reduction loss in 2 patients who was performed Bosworth

technique. For this reason, we think ligaments repair
is important at stability and re-dislocation.
The rates of arthritis in the Bosworth technique
are extremely low [3], but AC arthritis has been
reported to be seen more often in cases where reduction could not be achieved [27]. Taft et al. [19]
reported that in patients where anatomic reduction
could not be achieved, although degenerative changes
are generally seen radiographically, insufficient anatomic restoration did not effect the clinical results or
patient satisfaction [19]. In our study, as there were
complaints of excessive pain in one patients who developed arthritis following the Bosworth procedure,
the material was removed. At 3 months postoperatively, the complaints of these patients were seen to
have completely recovered. We observed AC arthritis in five patients but we did not perform acromioplasty to any patient.
A limitation of the modified Bosworth technique
is the need for a second intervention to remove the
screw [28]. A good balance must be struck between
early removal of the screw to prevent breakage and
the risk of deformity developing again. Otherwise,
the recurrence of deformity may see at the high rate
of 35% in literature (3/3). It is usually recommended
that the screw is removed in the 8th week [6]. In our
study, the screw was removed after the 3rd month
(3-7 months).
The hook-plate is a useful device for the treatment of unstable injuries in the acromioclavicular
region. Although the main concern in the application of hook plate is subacromial impingement, good
results have been obtained in many studies without
this complication [29]. Koukakis et al. [30] suggested
that extraction of the osteosynthetic material within
3 months because of the possibility of subacromial
impingement. In our study, the plate was removed in
one patient with pain due to the development of AC
arthritis after hook plating, and the complaints were
seen to recover.
Biomechanical complications can be observed in
both techniques. Kienast et al. [31] reported that it
was developed complications in 24 (10.6%) of 225
patients, and the most common complication was reported to be redislocation after removal of the hook
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plate. Baets et al. [11] reported that despite AC joint
changes and an increased CC distance compared to
the healthy side, excellent and good clinical results after surgery were obtained. The clinical results of their
study were reported to be better than the radiological
results.
Kezunović et al. [5] have compared these two
techniques in 28 patients with AC dislocation. They
reported that postoperative complications were seen
in 8 of the 16 patients in the Bosworth group and seen
in only 2 of the 12 patients in hook plate group, but
it was not statistically significant difference. However,
the patient satisfaction and Constant scores of the
hook plate group were determined to be statistically
significantly high. Broos et al. [27] reported that it
was no statistically significant difference between the
Bosworth technique and hook plating in a long-term
study of 87 patients with AC dislocation. In their
study, high complication rates (16% implant failure,
25% redislocation, 39% calcification, 41% arthritis)
and low success rates (60% very good and good results) were obtained. In our study, better functional
results were obtained in the hook plate group without additional soft tissue interventions.
Previous studies have been generally recommended the application of a shoulder-arm sling for 1-4
weeks, but early functional motion is important and
must avoid from limitations of shoulder motion [1, 3,
24]. In our study, a shoulder-arm sling was routinely
applied for a period of 3 weeks postoperatively. During this period, shoulder pendulum exercises and
wrist and elbow active exercises were permitted.
Limitations of this study are lack of long-term results and there is no control group of conservative.
Also, the groups were not randomised and the design
of the study was retrospective.
In conclusion, although hook plating had better
clinic outcomes compared to Bosworth technique,
there is no statistically significant difference between
two groups in terms of the time of return to work.
Treatment of the AC dislocation should perform
early reconstruction for better reduction, fewer complications and higher levels of patient satisfaction. A
good balance should be struck between the time of
removal of the implants to prevent breakage of implant and recurrence of deformity.
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