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ABSTRACT
Objective: Our study aimed to compare clinical outcomes and complication rates of hook plate (HP) and suture-button (SB) fixa-
tions for Rockwood types 3 and 5 acromioclavicular (AC) joint dislocation.

Methods: Patients who treated with SB were included in group 1, and patients who treated with HP were included in group 2. 
Functional evaluation of the patients was performed using the Disabilities of the Arm, Shoulder, and Hand (DASH) score and the 
University of California Los Angeles (UCLA) scoring systems. Preoperative, postoperative, and contralateral side coracoclavicular 
distance (CCD) were evaluated on Anterior-Posterior (AP) shoulder radiographs.

Results: All patients included in the study were male. Suture-button fixation was performed for 28 of the patients. Hook plate fixa-
tion was performed for 20 of the patients. There is a significant difference between group 1 and group 2 for first- and sixth-month 
visual analog scale (VAS) scores (P < .001, P = .03, respectively). And a significant difference determined between group 1 and group 
2 for first- and third-month DASH and UCLA scores (P < .001, P < .001, P < .001, P < .001. respectively). Preoperative and postop-
erative CCD difference was 8.43 ± 3.19 mm for group 1 and 7.55 ± 2.14 mm for group 2. No significant difference was determined 
between group 1 and group 2 (P = .291).

Conclusion: Suture-button and HP techniques provide satisfactory results in the treatment of AC joint dislocation. Functional 
scores and VAS score are better in the SB technique in the early postoperative period, but there is no difference between SB and HP 
techniques at the 12-month postoperative results.

Keywords: Acromioclavicular joint dislocation, hook plate, suture button

INTRODUCTION

Acromioclavicular (AC) joint injuries are more common 
in the younger population and in athletes interested in 
contact sports. Twelve percent of all shoulder injuries 
are AC joint injuries.1 Acromioclavicular joint injuries are 
more common in the population aged 20-30 years and 
are 5 times more common in men compared to women.11 
Acromioclavicular joint horizontal stabilization is pro-
vided by the AC capsular ligaments, and vertical stabili-
zation is provided by the coracoclavicular (CC) ligaments. 
Acromioclavicular joint dislocations are classified using 
the Rockwood classification system. Types 1 and 2 inju-
ries are generally treated conservatively. There is no con-
sensus for the treatment of type 3 injuries. Types 4, 5, and 
6 injuries are treated surgically.2

Different surgical techniques can be used in the surgi-
cal treatment of AC joint dislocations. However, a gold 
standard technique has not been determined. The hook 
plate (HP) fixation is one of the common surgical treat-
ment techniques. The learning curve for the HP fixation 
technique is not long, and good clinical outcomes have 
been reported in the literature.3,4 One of the most impor-
tant advantages of HP fixation is that it can provide both 
horizontal and vertical reduction.5 Complications such 
as rotator cuff tear (RCT), impingement, bone erosion, 
and infection have been reported.6,7 Hook plate is usu-
ally removed after adequate healing has been achieved 
within 6 months.12 The suture-button (SB) technique is 
performed with arthroscopic or open surgical technique. 
The SB is located between the coracoid process and the 
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clavicle and provides AC joint and CC ligament stabiliza-
tion. Many studies have reported satisfactory radiological 
and clinical results in the treatment of AC joint dislocation 
with the SB technique.8-10 In patients using SB, a second 
surgery is not required for implant removal.

The aim of the study is to compare clinical results and 
complication rates of HP and SB fixations for Rockwood 
types 3 and 5 AC joint dislocations. The hypothesis of 
the study is that the functional scores of SB fixation are 
higher than HP fixation and the complication rates of HP 
fixation are higher.

MATERIAL AND METHODS

All researchers signed the most recent version of the 
Helsinki Declaration. Informed consent forms were 
obtained from all the patients in the study. After the 
approval of the Ankara Bilkent City Hospital Ethics 
Committee (Date: 06-09-2023, Number: E1-23-3950), 
the study was started. Patients who underwent SB or 
HP fixation for Rockwood Types 3 and 5 AC joint dislo-
cation between January 2017 and December 2022 were 
included in the study.

In this retrospective study, patients who were treated 
with SB fixation were included in group 1, and patients 
who were treated with HP fixation were included in group 
2. All patients were over 18 years old, and there was no 
neurovascular injury or additional trauma. Patients with 
simultaneous trauma with acromioclavicular dislocation, 
dislocations combined with neurovascular injury, AC joint 
arthritis, scapular girdle fracture, history of shoulder sur-
gery, shoulder stiffness, less than 12 months follow-up, 
and patients under 18 years old were excluded from the 
study. All patients underwent surgery within 1 month 
after trauma.

The surgeon of the case decided on the surgical tech-
nique. All surgeries were performed in the beach chair 
position and under general anesthesia. All patients under-
went open surgery. For HP fixation, an approximately 6-7 

cm incision was made over the clavicle, starting from the 
dislocated AC joint. After the incision, soft tissue dissec-
tion was performed and the AC joint was reached. After 
AC joint reduction, the hook of the HP was placed poste-
rior of the joint as possible. The subcutaneous tissue and 
skin were then closed (Figure 1). All patients underwent 
implant removal. For SB fixation, an approximately 6 cm 
incision was made, starting from 2 cm medial to the AC 
joint and extending to the coracoid process. After soft tis-
sue dissection, the coracoid process and the clavicle were 
reached. First, the clavicle bony tunnel was determined 
with a guide pin to be at the center of the borders of the 
clavicle, and then it was checked with fluoroscopy. The 
bone tunnel was drilled with a cannulated drill. Afterward, 
the coracoid process bone tunnel was determined with 
a guide pin close to the coracoid neck and checked with 
fluoroscopy. The bone tunnel was drilled with a cannu-
lated drill. After passing the endobutton through the tun-
nels, the endobutton was placed on the inferior surface 
of the coracoid process. Acromioclavicular joint reduction 
was checked by fluoroscopy, and the round button was 
placed on the superior surface of the clavicle. The subcu-
taneous tissue and skin were then closed (Figure 2). After 
surgery, a shoulder sling was used for 4 weeks. All patients 
were included in the standard rehabilitation program.

Age, gender, mechanism of injury, hand dominance, time 
from trauma to surgery, visual analog scale (VAS) score, 
and HP removal time were evaluated. Functional evalua-
tion of the patients was performed using the University of 
California Los Angeles (UCLA) score and the Disabilities 
of the Arm, Shoulder, and Hand (DASH) scoring sys-
tems at postoperative first, third, sixth, and 12th months. 
Standard anterior–posterior (AP) shoulder radiographs 
were used for radiological evaluation. Preoperative, post-
operative, and contralateral side coracoclavicular dis-
tance (CCD) were evaluated on AP shoulder radiographs. 
Implant-related complications, surgical-site infection, AC 
joint arthritis, and osteolysis were evaluated.

Statistical Analysis
Research data were evaluated via Statistical Package 
for Social Sciences for Windows 26.0 (IBM SPSS Corp.; 
Armonk, NY, USA). Continuous variables were presented 
with mean and standard deviation values, and categori-
cal variables were presented with frequency and percent-
age values. Categorical variables were compared between 
groups using the chi-square test. The suitability of con-
tinuous variables to normal distribution was examined by 
calculating skewness and kurtosis values. Normally dis-
tributed continuous variables were analyzed using inde-
pendent samples t-test. Preoperative and postoperative 
CCD measurements were analyzed using a dependent 
samples t-test. An ANOVA test was used to compare the 

MAIN POINTS

• Suture-button fixation and HP fixation provide satisfac-
tory outcomes in the treatment of AC joint dislocations.

• Preoperative and postoperative CCD difference was 8.43 
± 3.19 mm for the SB group and 7.55 ± 2.14 mm for the HB 
group. No significant difference was determined between 
the groups (P = .291).

• Functional scores and VAS scores are better in the SB 
group in the early postoperative period, but there is no dif-
ference between the SB and HP groups in the late post-
operative period.
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measurements made in the first, third, sixth, and 12th 
months after the operation. The amount of change in the 
variables was analyzed using the independent samples 
t-test between groups. G*Power program (Hein rich- Heine 
-Univ ersit ät Düsseldorf, Düsseldorf, Germany) was used 
for power analysis. P < .05 was determined as the statisti-
cal significance level.

RESULTS

Fifty one patients were operated for AC joint disloca-
tion. Three patients whose follow-up data could not 
be obtained were excluded from the study. All patients 
included in the study were male. Suture-button fixation 
was performed for 28 patients, and they were included 
in group 1. Hook plate fixation was performed for 20 
patients, and they were included in group 2. The average 
age of group 1 was 39.29 ± 13.93 (21-75). The average 
age of group 2 was 45.30 ± 11.96 (26-66). No signifi-
cant difference was determined between group 1 and 
group 2 for age (P = .125). In group 1, 11 left sides and 17 

right sides were operated. In group 2, 13 left sides and 7 
right sides were operated. There was no significant dif-
ference between groups for side (P = .079). The domi-
nant side was operated on in 16 patients in group 1 and 
8 patients in group 2. There was no significant difference 
between group 1 and group 2 for dominant side (P = .242). 
In group 1, 13 of the patients were Rockwood type 3, and 
15 were Rockwood type 5. In group 2, 9 of the patients 
were Rockwood type 3, and 11 were Rockwood type 
5. The mean HP removal time was 9.75 ± 2.31 months. 
The average follow-up time was 18.2 ± 4.65 months for 
group 1 and 19.4 ± 5.25 months for group 2 (Table 1). The 
power of the study was calculated as 85% with an effect 
size of 0.8 and a standard error of 0.05 with the G*Power 
program.

For group 1, preoperative CCD was 19 ± 2.58 mm, and 
postoperative CCD was 10.57 ± 1.68 mm. For group 2, pre-
operative CCD was 17.95 ± 2.23 mm, and postoperative 
CCD was 10.4 ± 1.05 mm. There was a significant differ-
ence between preoperative CCD and postoperative CCD 

Figure 1. Hook plate fixation.

Figure 2. Suture-button fixation.
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for group 1 and group 2 (P < .001, P < .001 respectively). 
Preoperative and postoperative CCD difference was 8.43 
± 3.19 mm for group 1 and 7.55 ± 2.14 mm for group 2. 
No significant difference was determined between group 
1 and group 2 (P = .291) (Table 2).

For group 1 and group 2, there was a significant difference 
between postoperative first-third months, third-sixth 
months VAS, and sixth-12th months VAS, DASH, and 
UCLA scores (Figure 3). Additionally, there is a significant 
difference between group 1 and group 2 for first- and 
sixth-month VAS scores (P < .001, P = .03, respectively). 
A significant difference was also determined between 
group 1 and group 2 for first- and third-month DASH and 

Table 1. Characteristics of the Patients

 

Suture 
Button 
(n = 28)

Hook  
Plate  

(n = 20) P
Age   .125 
 <30 years 9 2
 30-39 years 9 7
 40-49 years 3 1
 >50 years 7 10
 Average 39.29 ± 13.93 45.30 ± 11.96
Limb   .079 
 Right 17 7
 Left 11 13
Dominant side   .242 
 Dominant 16 8
 Non-dominant 12 12
Rockwood 
classification

  .922 

 Type 3 13 9
 Type 5 15 11
Follow up (months) 18.2 ± 4.65 19.4 ± 5.25 >.05
Hook plate removal 
time (months)

 9.75 ± 2.31  

Table 2. Comparison of Preoperative and Postoperative 
Coracoclavicular Distance in Hook Plate and Suture-Button 
Groups

 
Suture Button 

(n = 28)
Hook Plate 

(n = 20) P
Preoperative 
CCD

19 ± 2.58 mm 17,95 ± 2.23 mm > .05

Postoperative 
CCD

10.57 ± 1.68 mm 10.4 ± 1.05 mm > .05

P .001 .001  
ΔCCD 8.43 ± 3.19 mm 7.55 ± 2.14 mm =.291
CCD, coracoclavicular distance.

Figure 3. First-, Third-, Sixth-, and 12th-Month Visual Analog Scale, Disabilities of the Arm, Shoulder, and Hand Score, and 
University of California Los Angeles Score Follow-up Graphics of Hook Plate and Suture-Button Groups.
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UCLA scores (P < .001, P < .001, P < .001, P < .001, respec-
tively) (Table 3).

In the SB group, there were 6 implant failures, 2 wound 
infections, and 1 AC arthrosis. Patients with implant 
failure underwent revision with HPs or allografts. One 
of the patients with a wound infection underwent 
debridement, and the other was treated with antibiot-
ics. The patient with AC arthrosis was followed up with 
medical treatment and physiotherapy. In the HP group, 
there were 3 cases of AC arthrosis, 2 cases of sub-
acromial osteolysis, 1 wound infection, and 1 implant 
failure. The patients with AC arthrosis and osteolysis 
were followed up with medical treatment and phys-
iotherapy. The patient with implant failure underwent 
implant removal. There was no statistically significant 

difference between group 1 and group 2 for complica-
tions (P = .836).

DISCUSSION

In the current study, VAS, UCLA, and DASH scores were 
better in the SB group in the early postoperative period. 
Preop erati ve–po stope rativ e CCD differences were simi-
lar for groups. Complication rates were similar. Suture-
button and HP techniques provide satisfactory results in 
the treatment of AC joint injury. Functional scores and 
VAS scores are better with the SB technique in the early 
postoperative period, but there is no difference between 
the SB and HP techniques at the 12th-month postoper-
ative results.

There are different SB fixation techniques such as Tight 
Rope, Twin Tail Tight Rope, and Double Tight Rope.15,16 In 
these techniques, non-physiological AC joint fixation is 
provided with fiber cables. It has been stated that vertical 
and horizontal stability is better in the double SB tech-
nique compared to the single SB technique. However, 
there is no difference between the 2 techniques for clini-
cal scores and CCD.17 In our study, the single SB technique 
was preferred.

Hook plate acts as a leverage arm between the acromion 
and the clavicle. It provides dynamic fixation. This tech-
nique is mostly used in the treatment of acute injuries. 
However, it can be used with ligament reconstruction 
in the treatment of chronic injuries.18 Although HP pro-
vides satisfactory results in AC joint injuries, some of the 
HP complications are postoperative RCT, impingement 
syndrome, acromial fracture, and subacromial osteoly-
sis.19-21 Patients treated with HP require a second surgery 
to remove the implant. Implant removal is not required 
in patients treated with SB. Some of the complications 
that can be seen with SB fixation are loss of reduction, 
implant failure, coracoid fracture, and overcorrection. 
Arirachakaran et al.22 reported that functional scores 
were better, postoperative pain was less, but the compli-
cation rate of the SB technique was higher than the HP 
technique. Complication rate of SB was 1.7 times higher. 
In the current study, complications for the SB group 
were implant failure, wound infection, and AC arthrosis. 
Complications for the HP group were AC arthrosis, sub-
acromial osteolysis, wound infection, and implant fail-
ure. The complication rate was 32.14% for the SB group 
and 35% for the HP group. The complication rates of the 
groups were similar.

Biomechanical studies have shown that the SB technique 
provides greater horizontal and vertical stability and stiff-
ness than the HP technique. Nüchtern et al.23 showed in 
their study that external and internal rotational stability 

Table 3. Comparison of VAS, DASH, and UCLA at First-, 
Third-, Sixth-, and 12th-Month Follow-Up Between Hook 
Plate and Suture-Button Groups

 

Suture 
Button 
(n = 28)

Hook  
Plate 

(n = 20) P
VAS score    
 Postoperative first 

month
5.00 ± 0.92 3.93 ± 0.60 <.001

 Postoperative third 
month

3.45 ± 0.89 3.04 ± 0.64 .08

 Postoperative sixth 
month

2.05 ± 0.61 1.68 ± 0.55 .03

 Postoperative 12th 
month

0.65 ± 0.49 0.75 ± 0.59 .54

UCLA score    
 Postoperative first 

month
18.25 ± 3.93 26.86 ± 2.42 <.001

 Postoperative third 
month

25.00 ± 2.75 27.75 ± 2.05 <.001

 Postoperative sixth 
month

28.00 ± 2.56 28.76 ± 1.78 .24

 Postoperative 12th 
month

30.20 ± 2.17 29.82 ± 1.70 .50

DASH score    
 Postoperative first 

month
78.40 ± 6.55 56.07 ± 8.92 <.001

 Postoperative third 
month

51.95 ± 5.41 42.11 ± 6.49 <.001

 Postoperative sixth 
month

31.90 ± 5.31 29.04 ± 4.49 .05

 Postoperative 12th 
month

16.80 ± 3.65 16.54 ± 3.91 .81–

DASH, Disabilities of the Arm, Shoulder, and Hand Score; UCLA, 
University of California Los Angeles Score; VAS, visual analog scale. 
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were better in SB group than in the HP group. Walz et al.24 
reported that the SB technique has greater durability 
than natural ligaments and facilitates healing by providing 
greater stability to the AC joint. Although the SB tech-
nique is considered biomechanically superior to the HP 
technique, many studies have shown that the results are 
similar. In the current study, the functional results of the 
SB group were better in the early postoperative period. 
But, there was no difference in the results after the 12th 
postoperative month.

Satisfactory functional scores are obtained in AC joint 
injuries treated with both SB and HP techniques. The 
SB technique is less invasive. For the best results, surgi-
cal treatment of AC joint injury must be performed within 
the first 3 weeks. The outcomes of patients who undergo 
acute surgery are better than those who undergo late sur-
gery.5 In our study, all patients were operated on in the first 
month. Qi et al.25 reported that better functional results 
were obtained with the SB technique than the HP tech-
nique. Wang et al.26 reported that the SB technique has 
better functional results compared to the HP technique. 
Additionally, there is no difference between the 2 tech-
niques for CCD and complications. Jensen et al.14 reported 
that although implant removal is required in the HP tech-
nique, the results of the HP technique are similar to the 
arthroscopic SB technique for acute AC injuries.Yuan 
et al.27 compared the SB and HP groups in their study. 
Visual analog scale improvement was better in the SB 
group. Patients in the SB group reached normal shoulder 
range of motion in the postoperative first month. Yapici 
et al.28 reported that postoperative pain, complication, 
and reoperation rates are lower, and functional scores are 
higher in the SB technique compared to the HP technique. 
In the current study, functional scores were better in the 
SB group in the early postoperative period. However, there 
was no difference between the SB group and the HP group 
for functional scores at the 12th-month follow-up. The 
SB technique has advantages such as faster rehabilitation 
and early mobilization and no need for implant removal.10

In SB fixation, we use bicortical clavicle and coracoid pro-
cess holes. Holes may cause iatrogenic fracture.29,30 In 
arthroscopic SB procedures, the risk of iatrogenic frac-
ture and neurovascular injury can be reduced by correct 
tunnel placement with direct visualization.23 In different 
studies, 20-24.1% of patients with AC joint injuries are 
accompanied by intra-articular pathologies.14,20,31 In our 
study, the open SB technique was used, and implant fail-
ure occurred in 6 patients. The rate of implant failure can 
be reduced with the arthroscopic technique. Additionally, 
diagnosis and treatment of accompanying intra-articular 
pathologies can be performed in the same session using 
the arthroscopic technique.

There were some limitations to the study. Firstly, our 
study had a retrospective design. Secondly, all of the 
patients were male. Thirdly, the patient group was not 
large enough. More valuable results can be obtained with 
larger patient groups.

Suture-button and HP techniques provide satisfactory 
results in the treatment of AC joint injury. Functional 
scores and VAS scores are better with the SB technique in 
the early postoperative period, but there is no difference 
between the SB and HP techniques at the 12th-month 
postoperative results.
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