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Abstract

Background: To evaluate clinical and radiological outcomes of Rockwood Type-V Acromioclavicular joint  
(AC-joint) dislocations, surgically treated with a double button device, within 5 days after trauma.

Methods: Eighty-six patients (80 males, 6 females) operated under radiological guidance with the Zip-Tight® 

fixation device were evaluated. The mean age of these patients was 37.9 years old (18-60). Radiological evaluation 
measuring Clavicle-coracoid (CC) distance was performed. Clinical evaluation was made by Acromioclavicular 
Joint Instability score (ACJI) and Simple Shoulder Test (SST).

Results: The average Follow-up (FU) was 24.2 months (12-32). The mean CC distance was 8.5 mm after surgery, 
and at the last FU it was 8.9 mm (not significant). Clinical outcomes at the last FU were; mean ACJI score: 84.7. 
Mean SST score: 11.5. Thirty-six patients (41.9%) present some degree of horizontal displacement of the clavicle 
(mean ACJI score: 73.5) and 50 patients (58.1%) did not present displacement (mean ACJI score: 95.2). This 
difference was statistically significant (p<0.001). There were no significant differences in either subjective (pain, 
tenderness, daily live activities and cosmesis) or in strength parameters between these groups. 

Conclusion: The surgical treatment of high degree AC-joint dislocation using double-button device provides a 
stable fixation and satisfactory clinical and radiological results at intermediate-term FU.
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INTRODUCTION
Traumatic Acromioclavicular (AC) joint dislocations are frequent 

among the young athletic population [1,2]. Nine percent of the shoulder 
girdle lesions affect the AC-joint, and the reported incidence in the 
U.S.A. is 3-4 per 100.000 [3]. The most frequent injury mechanism 
leading to a dislocation of the AC-joint is a direct trauma applied 
over the shoulder region (a fall or a direct blow), with the arm in an 
adducted position. Less frequently AC-joint dislocations result from 
an indirect trauma: by falling over an adducted outstretched hand or 
elbow, causing the humerus to translocate superiorly and driving the 
humeral head into the acromion [2]. 

Biomechanically, AC joint separation involves a sequential injury 
of different shoulder structures: it starts with the acromioclavicular 
ligaments disruption, progressing into the Clavicle-coracoid (CC) 
ligament complex rupture and finally involving the deltoid and 
trapezius muscles and fascia [4]. Rockwood and Green classified the 
AC joint dislocations into 6 types, according to its degree of severity [5]. 
Rockwood types I and II are managed conservatively, whereas in the 
case of Rockwood types IV to VI surgical stabilization is indicated [2,6]. 
However, management of Rockwood type III remains controversial, 
because some authors recommend a conservative treatment and 
others suggest surgical stabilization, particularly for athletes or manual 
workers who perform overhead activities [7-10]. Furthermore, there is 
still controversy about which kind of technique is advisable to use in 
patients with surgical indication. 

More than 70 different surgical procedures have been reported, 
including coracoacromial ligament transfer, plate fixation, wire fixation 
and screw fixation, with no gold standard established until now. Many 
of these techniques are often associated with complications, such 
as coracoid fracture, loosening, breakage and/or migration of the 
hardware, loss of reduction and postoperative osteoarthritis [9,11,12]. 
Recent evidence suggests that an anatomical reconstruction of the AC-
joint would improve the results [13-24]. 

For that purpose, novel anatomical-like techniques of acute AC-
joint dislocation have been introduced [22,23]. One of them is the 
use of 2 flip-button devices with or without biological reinforcement 
to independently augment the conoid and trapezoid ligaments with 
non-absorbable sutures in order to get an anatomical healing of the 
CC ligaments, which would act as a scaffold to permit this process 
while maintaining a stable reduction of the AC-joint [22]. Nonetheless, 
even after anatomical reconstruction of the AC-joint, radiological and 
clinical improvements are still debatable, due mostly to residual pain 
associated with postoperative posterior displacement of the clavicle.

In search of a more significant outcome for the AC-joint dislocated 
patient, we introduced an early intervention scheme for these types 
of lesions in our center by performing surgery within 5 days after 
the trauma occurs. We found that, by introducing this scheme, joint 
stabilization was significantly improved in terms of clinical and 
radiological outcomes.

MATERIALS AND METHODS
All surgical procedures, clinical Follow-up (FU), and data analyses 

were in accordance with the Institutional Review Board of the hospital. 
Between September 2014 and June 2017, 123 consecutive patients (108 
males, 15 females) with an acute AC-joint dislocation were operated on 
using an open and radiological guided technique. For this prospective 
cohort study, 95 patients were included under the following criteria: 
Rockwood Type-V AC-joint dislocations and surgery performed within 
5 days after trauma. Exclusion criteria were previous shoulder surgery 
and concomitant presence of acromial, coracoid or clavicular fracture. 
Preoperative evaluation was performed with panorama (bilateral) 
AP view (Fig. 1). Postoperatively bilateral AP view and Alexander 
view were performed at 1 month, 6 months and at last FU. Clinical 
evaluation was performed with the Simple Shoulder Test (SST) and the 
Acromioclavicular Instability Score (ACJI) [23,25].

SURGICAL TECHNIQUE

General anesthesia and interscalene brachial plexus block were used 
for all the patients along with perioperative antibiotics. The patient was 
placed in the supine decubitus position, with 20° of thoracic elevation. 
The shoulder and ipsilateral arm were prepared and draped in a sterile 
fashion. A vertical 5 cm incision was done, taking care of preserving the 
clavipectoral fascia adequately. To perform the AC-joint stabilization, 
the X ray image intensifier was positioned anteriorly showing an AP 
view of the AC-joint. 

A 2.5 mm tunnel was subsequently drilled 4 cm medial to the AC-
joint. Keeping the drill in this position, this tunnel was overdrilled with 
a cannulated 4.5 drill, and the AC-joint was considered reduced. Under 
X-ray inspection, a 2.5 mm tunnel was drilled through the center of 
the coracoid, followed by a 4.5 cannulated drill. While keeping the 
joint reduced, a Zip-Tight® fixation system (Biomet, Warsaw, USA), 
consisting on a self-retained round clavicular (6.5 mm diameter) and 
an oblong coracoid titanium button (10 mm × 3.5 mm), connected 
by high resistance non-absorbable Nº 5 super-suture, was inserted 
under radiological view. The position of the devices and the reduction 
of the AC-joint were then observed under an image intensifier. The 
deltotrapezoidal fascia was then closed. The sub-dermic tissue and skin 
were stitched separately.

A sling was postoperatively used to protect the shoulder for 6 weeks. 
During that time, a passive range of motion exercises were allowed up 
to 45° of abduction and flexion during the first 3 weeks and up to 90° 
in following 3 weeks. After 6 weeks, an active range of motion exercises 
were allowed. Weight-bearing exercises were allowed when the patient 
achieved full range of motion (not before 7 weeks). 

POSTOPERATIVE EVALUATION

Postoperative clinical and radiological evaluations were performed 
by two examiners, different from the surgeons. Complete physical 
examination of both shoulders was done. Two tests or scores were 
used to evaluate the outcomes: SST (maximum 12 points) and ACJI 
(maximum 100 points).

ACJI score was described and published in detail by Scheibel 
et al. [23]. Abduction strength was measured with an isometric 
dynamometer (Isobex TM dynamometer, Medical Devices Solutions 
AG, Burgdorf, Switzerland) in 90° of abduction in the scapular plane 
of both shoulders. Postoperative AP radiographic view with 10 kg load 
and Alexander view of both shoulders were performed to evaluate 
the presence of AC-joint osteoarthritis, and to evaluate vertical and 
horizontal displacement of the clavicle.

The displacement of the clavicle was measured in the bilateral AP 
stress view with 10 kg load. The Coracoclavicular (CC) distance of both 
sides was measured, as the distance between the inferior cortex of the 
clavicle and superior cortex of the coracoid process. The horizontal 
position of the joint was evaluated in the Alexander view. The position 
of the clavicle regarding the acromion was evaluated. A stable joint was 
defined as the clavicle in line with the acromion. A subluxated joint was 
described when the joint was incongruent, with a displacement of the 

 
Fig. 1. Preoperative panoramic radiograph of a Rockwood Type-V right 
acromioclavicular dislocation
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clavicle less than one clavicle shaft width. A dislocated joint was defined 
when the displacement of the clavicle was more than one width.

Migration of the implants between the clavicle and the coracoid 
process were classified as: none, up to the superior cortex of the 
clavicle, up to the clavicle or the coracoid process, and full migration, 
as described by Scheibel et al. [23]. Ossifications between the clavicle 
and the coracoid were evaluated and differentiated into none, mild, 
moderate and severe. 

STATISTICS

Descriptive and univariate statistics analysis were performed using 
SSPS 13.0. Groups were compared using the Mann-Whitney U test. 
Comparison of metric data within one group was performed with 
Wilcoxon Signed Ranks Test. Statistical differences were defined with 
a P value<0.05.

RESULTS
Ninety-five patients with Rockwood Type-V AC-joint dislocation 

were surgically treated with a double button technique, using a Zip-
Tight® fixation device. There was a mean of 2.3 days (range, 0-5 days) 
delay between the trauma and the surgery for this group of patients. 

After a mean of 24.2 months (range, 12-32 months) 86 patients 
were available for clinical and radiological evaluation. Six patients were 
women and 80 were men. The mean age of this group was 37.9 years 
(range, 18-60 years). The dominant side was affected in 47 cases (54.7%) 
and the nondominant side in 39 patients (45.3%). Of the 9 patients 
lost to FU, one case had presented a skin infection that recovered after 
antibiotic treatment. 

Radiological assessment was performed at 1 month, 6 months 
and at last FU (Fig. 2). The mean CC distance was 8.5 mm (4-13.3) 
after surgery and at the last FU was 8.9 mm (4.3-13.4). This difference 
was not significant. The mean CC distance in the non-affected side 
was 8.1 mm (5-12.6). Compared to the mean CC distance of the 
injured shoulder with non-affected side at last FU, this difference was 
not significant. Three patients (9.3%) showed moderate ossification 
between the clavicle and the coracoid in the area of the CC ligaments. 

At the last FU mean SST score was 11.5 points (range, 9-12 points) 
and mean ACJI score was 84.7 points (range, 62-98 points) for the 
entire group. For pain items patients reached 17.1 points (range, 0-20 
points), for Activities of Daily Living (ADL) 9.6 points (range, 5-10 
points), for cosmesis 7.6 points (range, 0-10 points), for function 23.1 
points (range, 10-25 points) and for radiological assessment, 24.5 points 
(range, 4-25 points). Return to contact sports was allowed 6 months 
after the surgical procedure. One patient showed an elongation of the 
sutures, with a stable but dislocated joint. In this case, a new surgery of 
the AC-joint was not required. There was no migration or dislocation 
of the implants at the last FU (Fig. 3).

Fifty patients (58.1%) did not show postoperative horizontal 
displacement in the Alexander view and had a mean ACJI score of 
92.2 points (range, 68-98 points). Thirty-six patients (41.9%) presented 
some degree of horizontal postoperative displacement (subluxation or 
dislocation) of the AC-joint in the Alexander view. They had a mean 
ACJI score of 73.5 points (range, 61-85 points). This difference was 

statistically significant (p<0.001). The subcategories of the ACJI scoring 
system for these two groups are compared in Fig. 4.

DISCUSSION
Surgical treatment of acute AC-joint dislocation has a large number 

of techniques and normally all of them can achieve a satisfactory rate, 
but until now there is no reported gold standard. Many techniques 
result in difficulties, e.g. fracture of the coracoid, loosening of the 
implants, breakage and/or migration of the hardware, loss of reduction 
and postoperative osteoarthritis [11,12,26,27]. 

Recent biomechanical studies have described that an anatomical 
reconstruction of the CC ligaments could lead to better clinical 
outcomes [10,28]. Beitzel et al. found a significantly higher load to 
failure for superior translation, less translation in all 3 directions 
and higher superior stability when comparing reconstruction of the 
AC-joint with single or double clavicular tunnels using suture pulley 
and 2 or 3 buttons versus modified Weaver Dunn reconstruction 
[28]. Therefore, new surgical techniques have been described using 
biological [3,20,29,30] and non-biological [10,19,22-24] materials to 
anatomically reconstruct the CC ligaments. However, it is not yet clear 
if these techniques will have any clinical advantage [30].  

Fig. 2. Postoperative radiographs 6 months after the procedure shows 
anatomical reduction of the AC-Joint

 
Fig. 3. A, B: Patients with AC-joint dislocation; A’, B’: Radiological results 12 
months after reduction and fixation with Zip-Tight® in situ
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rate of success after surgical reconstruction of the AC-joint. In fact, this 
score seems to be a more specific tool to evaluate AC-joint dislocation 
outcomes than the previously reported Taft score, because it considers 
different categories such as subjective degree of satisfaction, clinical 
objective parameters and radiological measurements [23]. 

The ACJI score is currently being validated but could be a more 
comprehensive and specific tool than other shoulder scores used in 
the literature. The mean ACJI score for Scheibel et al. series was 79.9 
points (84-100 points). In their study, the CC distance at the last FU was 
13.6 mm (5 mm-27 mm) on the operated side, versus 9.4 mm (4 mm-
15 mm) on the contralateral side (p<0.05). They found postoperative 
posterior displacement of the clavicle in the Alexander view in 42.9% 
of cases. These patients had significantly inferior results in the Taft and 
ACJI scores (p<0.05). Unlike these patients, they did not find significant 
differences between patients with some degree of vertical displacement 
versus those without displacement in the AP view. Twenty-five 
(89.3%) patients had implant migration. Seventeen (60.7%) had a mild 
migration to the level of the superior cortex of the clavicle; 8 patients 
presented migration of both buttons, one at least migrated completely 
into the clavicle or into the coracoid. They did not find a significant 
difference between migration of the medial and lateral buttons, neither 
a correlation between implant migration and CC distance [23].

In our study, the mean ACJI score was 84.7 points (range 62-98 
points) for the entire group at a mean of 24.2 months (12-32 months) of 
FU. The mean SST was 11.5 points. 

These clinical outcomes are comparable with the results from both 
of the studies previously described [22,23]. We did not find a significant 
loss of reduction in the vertical plane when we compared the CC 
distance in the immediate postoperative radiographies with the last FU 
radiographies. On the other hand, we found that 41.9% of our patients 
had some degree of displacement of the clavicle in the horizontal plane 

in the radiological evaluation, who displayed a significantly lower 
ACJI score. These results were also reported by Scheibel et al. [23]. 
There were no statistic differences between all other parameters from 
both groups of patients, with and without horizontal displacement of 
the clavicle. Although horizontal postoperative instability is relevant, 
all of our patients pointed good and excellent in the subjective and 
objective items (e.g. strength and range of motion). No patients showed 
dislocation or migration of the implants [31].

Our study suggests that the ACJI score may overestimate horizontal 
displacement of the clavicle under stress, in the postoperative 
Alexander view, misleading the interpretation of the specialist. This 
study also suggests that attention should be emphasized on the function 
and strength of patients, as well as on subjective outcomes rather than 
on radiological FU. Among the strengths of this study we highlight 
the evaluation of a homogeneous cohort of patients with high degree 
(Rockwood V) AC-joint dislocations, operated on within 5 days 
after trauma as part of a prospective study with an adequate number 
of patients and FU. We are conscious that our study does not have a 
control group and that the FU period is relatively short.

CONCLUSION
The surgical management of patients with an acute high degree 

of AC-joint dislocation using double-button device provides a stable 
fixation and the hardware does not need to be removed. This technique 
shows satisfactory subjective results, such as cosmesis and activities of 
daily living, as well as objective parameters like the strength and range 
of motion at the intermediate-term FU. The future studies regarding 
AC-joint dislocation will need to focus on diagnosis, evaluation and 
management of horizontal instability considering there is no consensus 
in surgical treatment strategies for this group of patients.
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