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Abstract

Background: This retrospective study aimed to compare the clinical and radiological results of clavicular hook plate fixation
versus suture-button fixation of acromioclavicular joint (ACJ) dislocations.

Methods: 21 patients are retrospectively evaluated in the present study whom diagnosed as type III-V ACJ dislocations and
treated by two different surgical methods. The hook plate group comprised 9 patients to whom acromioclavicular fixation. The
suture-button group comprised 12 patients to whom coracoclavicular fixation. All patients were evaluated by Constant Murley
Score (CMS) and visual analogue score (VAS). Loss of reduction and radiological results were evaluated with the coracoclavicular
distance (CCD).

Results: The average follow-up was 31 months (range, 15-56 months). There was no significant difference between hook-plate and
suture-button groups in terms of CMS. However, VAS in hook plate group better than suture-button group (p = 0.038). Suture-
button fixation adjusted the CCD more than hook plate fixation compared to the opposite shoulder (p = 0.482).

Conclusions: There was no statistically significant difference between the hook plate and suture-button group in terms of the
clinical outcomes. However, CCD in the suture-button group was better adjusted to the hook plate group. Suture-button fixation
is a good option for the treatment of ACJ dislocations, as implant removal may be required in most cases in which the hook plate
is applied.
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INTRODUCTION

Acromioclavicular joint (AC]) dislocation is one of
the common shoulder injuries(1, 2). ACJ dislocations
associated  with  acromioclavicular (AC) and
coracoclavicular (CC) ligament injuries are radiologically
classified as type I-VI according to the Rockwood
classification system(3, 4). There is no consensus on
which of the several treatment methods reported in
the literature should be applied for which type of
dislocation(5-8). Therefore, the patient’s functional
expectation and the orthopedic surgeon’s preference

guide the choice of treatment.

Good clinical and radiological results have been reported
for hook-plate fixation and suture-button fixation, which
are widely used nowadays(2, 9). Hook plates keep
constant the ACJ for the natural healing of the AC and CC
ligaments in ACJ dislocations (10). With suture-button
fixation, AC and CC bonds are somewhat imitated and
the main advantages of this method are that the implant

does not need to be removed (11).

There are a lot of reports comparing the outcomes and
complications associated with the surgical treatment of
AC(]J dislocations. However, it was thought that different
studies with different patient groups would contribute
to the literature on this subject. Aim of the present study
was to compare short-mid-term clinical and radiological
results of suture-button and hook plate fixation methods

in patients with ACJ dislocation.

MATERIALS AND METHODS

After approval was obtained from Health Sciences
University, Digkap1 Yildirim Beyazit Training and Research
Hospital Ethics Committee (approval number: 100/07, date:
14.12.2020),

This retrospective cohort study was initiated. A retrospective
review was made of all cases of AC] dislocation surgically
treated using either hook plate or suture-button fixation in
our clinic between January 1¢, 2016 and July 30%, 2020. The
electronic documentation system review revealed 24 cases
of AC] dislocation. Patients were excluded from study if
they have chronic (more than two weeks after trauma) ACJ
dislocation, type I, II, VI ACJ dislocation, surgical fixation
other than either hook plate fixation or suture-button fixation,
concomitant injuries to ipsilateral upper limb, and less than
1-year follow-up. Three patients were excluded including
chronicity of ACJ dislocation (n:1), different surgical
technique (n:1), and concomitant proximal humeral fracture
(n:1). Of the 24 patients, 3 patients excluded from the study,
so the study was conducted with evaluation of 21 patients.

Surgical Technique for Hook-Plate Application

All the patients were operated on under general anesthesia in
the beach-chair position by the several different orthopedic
surgeons. The skin over the distal clavicle towards the
acromion was incised. After anatomical reduction in the ACJ,
an anatomical hook plate (Zimed®, Gaziantep, Turkey) was
inserted in the subacromial space (Figure 1). After that, the
hook plate was fixed to the distal clavicle with cortical and /or
locking screws. The position of the hook plate and reduction
of ACJ] were controlled under fluoroscopy. The operated
shoulders were immobilized with an arm sling for 4-6 weeks.

Figure 1. (A) Preoperative radiograph of patient with acute right ACJ dislocation (B) The post-operative radiograph of

patient after hook plate fixation after 3 months of surgery (C) The hook plate was removed after 1 year of surgery
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Surgical Technique for Suture-Button Application

An approximately 5-cm skin incision was made extending
from the distal clavicle towards the coracoid process. The
ACJ was then manually reduced and a smooth K-wire was
drilled from 2 cm medial of the ACJ to the coracoid. The
bony tunnels were done using subsequent over-drilling of
the K-wire with a 4.0 mm cannulated drill in the clavicle
and coracoid. Using a passing wire, the suture-button

device (Aleda, Ankara, Turkey) was passed with the

oblique metal button first through the clavicle and then
through the coracoid (Figure 2). After the coracoid passage
of the button was flipped to the horizontally by pulling
one of two traction sutures. The proximal round button
was advanced until touch with the superior surface of the
distal clavicle. The position of the buttons and reduction
of ACJ were controlled under fluoroscopy. The suture
button device was tensioned and tied with a locking knot.
The operated shoulders were immobilized with an arm

sling for 3-4 weeks.

Figure 2. (A) Preoperative radiograph of patient with acute right ACJ dislocation (B) The post-operative radiograph of

patient after suture-button fixation after 3 months of surgery (C) The loss of reduction of ACJ after 1 years of surgery

l

Postoperative Management

Pendulum exercises were started in the immediate post-
operatively for both hook-plate and suture-button groups.
The exercises progressed gradually, according to the
patient’s pain tolerance, to achieve passive and passive
assisted abduction. Active range of motion was allowed
after 6th weeks. In the postoperative period, the patients
were advised to avoid movements such as heavy lifting that
would cause a significant downward traction in the upper
limb until the fourth month. The rehabilitation protocols
were explained to the patients, the necessary training was
given and they were made to do it on their own at home.
All patients were followed up clinically and radiologically
for a period of 12 months. The clinical and radiological
evaluations were performed immediately postoperatively,
then at 2 and 6 weeks, 3, 6 and 12 months. The hook plates

of 2 patients were removed in the postoperative 1st year.

Evaluations

A total of 21 patients were included in study. Functional
results were evaluated using the Constant Murley Score
(CMS)(12) and the visual analogue scale (VAS) for pain by
two independent orthopedic surgeons post-operatively.
CMS is divided into four subscales, including pain (15
points maximum), activities of daily living (20 points
maximum), range of motion (40 points maximum),
and strength (25 points maximum). A higher score
corresponds to a higher quality of function (minimum 0,
maximum 100). Radiological results were evaluated with

the coracoclavicular distance (CCD).
Statistical Analysis

The sample size was calculated with an open source
online application (http://www.openepi.com/) based

on a 20% difference in functional scores between the 2
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treatment groups with an alpha level of 5% and a power
of 80%. Consequently, Inclusion of five patients for each
group suggested (13). However, all patients who was
appropriate for inclusion and exclusion criteria was
added to analysis. Statistical analysis was performed
using SPSS for Windows, version 19 (SPSS Inc, Chicago,
Illinois). Chi-square test was used for the comparison of
categorical variables. The data does not conform to the
normal distribution due to the limited number of sample
size, thus the non-parametric analysis was performed.
Mann Whitney U was used to compare suture-Button and
hook-plate fixation. The means were compared between
the groups, with 95% confidence intervals and a p value of

less than 0.05 was considered statistically significant.
RESULTS

The mean follow-up period was 31 + 11.2 months (range:
15-56 months). The general characteristics of patients was
given in Table 1. Postoperatively, the mean modified CMS
value was 83.8 + 14.7 (range: 51-98), the mean VAS was
2.0 £ 1.9 (range: 0-6). There were no statistically significant
differences in the preoperative injury-related variables
including the time between trauma and surgery, age,
Rockwood classification of ACJ injury or CCD between
the two groups. At the last final follow-up visit, there were
no significant difference between hook-plate and suture-
button groups in terms of CMS. However, VAS in hook
plate group better than suture-button group (p:0.038)
(Table 2). Suture-button fixation compared to the opposite
shoulder was normalized the CCD more than hook plate
fixation (p:0.482).

Table 1. The general characteristics of patients

Hook plate Suture-button Total

Age 43.4+11.1 44.1+17.4 43.8+14.7
Gender (n)
Female 0 2 2
Male 9 10 19
Trauma Type(n)
Sport 2 3 5
Traffic accident 2 2 4
Fall 5 7 12
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Table 2. The clinical and radiological results of
patients (mean * standard deviation) (CMS: Constant
Murley Score; VAS: Visual Analogue Score; CCD:

Coracoclavicular distance)

Hook plate Suture-button p

CMS 90.5+3.5 78.7+17.8 0.064
VAS 1+1 27+22 0.038
CCD | Pre-operative 19.1+3.6 175+4.1 0.361

Post-operative | 7.7 +3.2 83+25 0.645

At the final follow-up visit, all patients were observed
to have full shoulder joint range of motion. There were
no complications including vascular or nerve damage in
any patient intra-operatively. In follow-up, there were 6
patients with complications including 3 ACJ arthritis in
hook plate group, and 3 reduction loss in suture-button
group. In the present study, the hook plate was removed

due to pain in a patient with ACJ arthritis.
DISCUSSION

In the present study, we compared the clinical and
radiological outcomes of patients who underwent hook
plating and suture-button fixation for type III-V AC]
dislocation. There was no statistically significant difference
between both groups in respect of clinical and radiological
findings.

Typically, AC] injuries result from direct trauma
from a fall or in contact sports when the arm is in an
adducted position. There are acromioclavicular fixation,
coracoclavicular fixation, and dynamic muscle transfer
methods for management of ACJ dislocations. Of course,
conservative approach may be preferred for type III ACJ
dislocations according to some authors (14, 15). On the
other hand, the superiority of surgical treatment for ACJ
dislocations has also been reported (2, 8). The debate
about the choice of conservative and surgical treatment for
A(] dislocations and which surgical treatment to choose

still continues.

Some complications are encountered in both conservative
and surgical treatment including implant failure,
superficial wound infection, ACJ arthrosis and persistent
pain (2, 5, 10, 16). In the present study, the patients who
have Type III-V ACJ dislocations, hook plate group had
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3 arthritis and suture-button group had reduction loss.
Among the patients in the study, the worst clinical results
in terms of VAS and CMS evaluations were seen in these

patients.

It has been reported that early surgical treatment is
associated with low complication rate and high patient
satisfaction in AC] dislocations (17, 18). In the present
study, on the other hand, we did not have the opportunity
to compare the early and late surgical interventions,
as there were no patients who underwent late surgical

treatment.

It is known that there is an inverse relationship between
ACJ reduction and arthritis (19, 20). Although degenerative
changes of ACJ are generally seen radiologically, poor
reduction of ACJ does not affect the clinical outcomes
(21). The fact that the reduction loss observed in 3 patients
in the suture-button group in the present study did not

significantly affect the clinical results confirms this finding.

The hook-plate is a useful and easy applicable device
for the treatment of AC] dislocations. Although the
main concerns in the application of hook plates are
subacromial impingement, acromial osteolysis or needing
implant removal, there were no significant differences
in complications between the two techniques (22, 23).
Because of such complications, implant removal is
recommended. Implant removal was performed in only
one of the patients in the present study. Other patients did
not want a second surgical intervention, but this did not

negatively affect the clinical results.

Bin Abd Razak et al. stated that suture-button had a
significantly better CMS than hook plate fixation in
short-term outcomes (2). Furthermore, they also found a
significantly better shoulder abduction of suture-button
than hook plate fixation at 6th months. The authors stated
that the superiority of suture-button over hook plate
fixation might be explained by the necessity of secondary
surgical intervention for removal of hook plate. The
current literature presented superior clinical results about
suture button fixation unlike the present study (2, 10). The
suture-button used in the patients in the present study
was of UHMWPE structure which had higher failure load
(24). Therefore, the better clinical results in the hook plate
group compared to suture-button group in this study may

be due to a surgical technique rather than the implant used.
However, the retrospective nature of the study prevents

us from reaching more information on this subject.

Biomechanical complications have been reported for both
techniques in the literature. In the hook plate technique,
the most common complication was reported as re-
dislocation of ACJ after removal of the implant (25). Sun et
al. reported that it was developed loss of reduction in 30
(23.1%) of 130 patients in suture-button technique (26). In
the present study, there was not enough data in the hook
plate group for comparison. In addition, loss of reduction
was detected in 3 of 12 patients in the suture-button
group. Although not statistically significant, suture-button
fixation, except 3 patients with loss of reduction, shortened
the CCD more than hook plate fixation compared to the
opposite shoulder.

There were several limitations of this present study. There
was retrospective design, limited number of patients,
and no long-term results. Another limitation was that
the patients in the present study was operated by more
than one surgeon. Also, due to the retrospective nature
of the study, no evaluation has been made on type 3 ACJ

subgroups.

In conclusion, there was no statistically significant
difference between the hook plate and suture-button
group in terms of the clinical outcomes. However, the
suture-button technique was normalized CCD more than
hook plate, as implant removal may be required in most
cases in which the hook plate was applied. Although
both techniques have positive and negative aspects, the
orthopedic surgeon can determine which technique to use

by considering them.
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