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Research Paper
The Outcomes of Hook Plate Fixation in 
Acromioclavicular Injuries

Background: The acromioclavicular joint (ACJ) connects the clavicle and scapula, ensuring 
shoulder girdle coordination. In subacute injuries, acromioclavicular and coracoclavicular 
ligaments retain healing potential and often require surgical treatment to repair the tissue. The 
clavicular hook plate, fixed to the back of the ACJ after reduction, prevents redislocation.

Objectives: This study aims to investigate the suitability of hook plate surgery without ligament 
reconstruction in patients with subacute ACJ.

Methods: A retrospective cohort study was conducted on 38 patients with subacute ACJ injuries 
treated with a hook plate without reconstruction. Demographic data, injuries, timing of surgery, 
and infection history were collected. Eligible patients were contacted for final assessment.

Results: Most patients were men (86.84%), with a mean age of 41 years. Surgery was 
predominantly on the dominant hand (63.16%). The mean shoulder range of motion (ROM) was 
157.89° for forward flexion, 153.95° for abduction, and 50.79° for external rotation. The highest 
pain was in the first six weeks (70%). Over 80% of the patients had no post-surgery infection, 
and 97% did not require re-surgery. No significant statistical relationship was found between 
pain intensity and other variables (P>0.05). Men reported clinically higher pain levels. Younger 
patients (<45 years) had significantly better ROM (P<0.05). 

Conclusion: The present study showed that hook plate fixation was effective for subacute ACJ 
injuries, with better outcomes in patients ≤45 years old.
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Introduction

he acromioclavicular joint (ACJ) is the ar-
ticulation between the clavicle and scapula 
bone and plays a significant role in the 
functionality of the upper limb. This joint is 
supported by various constraints, including 
ligaments [1]. Given its structure, the ACJ 

is exposed to injuries. Young adult athletes aged 20-30 
have the highest AC injury risk. Previous studies have 
reported >10% of AC injuries in this group [2]. In most 
cases, the shared mechanism of injury is a fall on the 
supralateral side of the joint while the arm is in an ad-
ducted state [3]. 

The first attempt to manage an AC injury dates back to 
the early 20th century [4]. In the coming years, approxi-
mately 150 methods have been attempted to manage an 
AC injury, including open and closed techniques, such as 
hook plates, synthetic ligaments, clavicle osteotomy, or 
excision [5]. Numerous surgical methods are available 
for treating AC injuries, each with a complication risk 
ranging from 5% to 30%. Nevertheless, the diversity of 
surgical techniques and their associated risks have made 
it impossible to reach a consensus on what treatment best 
suits AC injuries [6].

Balser primarily introduced hook plate fixation as a 
treatment [7]. Different designs have used hook plates to 
achieve rigid internal fixation [8, 9]. Hook plates stabi-
lized the coracoclavicular region and ACJ. 

Methods 

Study design

The present study was a retrospective cohort analysis 
conducted on patients with subacute ACJ injuries (one 
four weeks post-injury) who underwent hook plate sur-
gery at Shafayahyaiian Hospital without ligament resto-
ration between 2011 and 2023. Medical data were exam-
ined to identify patients. The inclusion criteria included a 
minimum follow-up of one year and no previous shoul-
der surgery. The exclusion criteria included all patients 
with grade I and II injuries, open injuries, polytrauma, 
neurovascular injury, concurrent shoulder or lower limb 
injury, and unreachable patients for final evaluation. 

A study checklist was used to collect demographic 
data (age and sex), injury time, operation time, history 
of postoperative infection, and hook plate removal time. 
Patients who met the eligibility criteria were contacted 
and invited to the clinic for final evaluation. During the 

final evaluation, a goniometer was used to evaluate the 
active range of motion (ROM), including abduction, ad-
duction, forward flexion, and extension, of the affected 
and unaffected shoulders.

Assessment tools

Functional outcomes were evaluated using the Con-
stant-Murley shoulder outcome score (CSS), a 100-point 
rating system that evaluates ROM (40 points), strength 
(25 points), daily activities (20 points), and discomfort 
(15 points). This questionnaire does not have a validated 
Persian version [10]. Furthermore, the FSS was used 
to assess rotator cuff muscle function. The visual ana-
log scale (VAS), with a score range of 1-10, was used 
to measure pain. Higher scores corresponded to greater 
pain. The following conditions were also assessed: Os-
sification of the coracoclavicular ligaments, osteolysis 
of the lateral clavicle, post-traumatic arthritis, ACJ in-
stability, weakness, discomfort, and loss of anatomical 
reduction.

Procedure for surgery

Surgically, a skin incision was created, subcutaneous 
tissue was freed, and an ACJ needle was inserted to 
guide the insertion of a hook beneath the acromion. The 
joint was made smaller by first placing a screw in the 
hole on the plate closest to the joint and then adding oth-
er screws. Hook plates were purchased from Urmia Atra 
Orthoped. Following appropriate reduction confirmed 
by radiographic examination, the incision was sealed, 
and the shoulder was immobilized in a sling.

Statistical analysis

Stata software, version 17 was used for statistical 
analysis. Mean±SD, frequencies, and percentages are 
included in the descriptive statistics. Analytical statis-
tics were performed to evaluate shoulder ROM and pain 
scores based on other variables with a significance level 
(P<0.05).

Results

In the current study, 38 patients were examined to 
evaluate the hook plate fixation results in subacute ACJ 
injury. As shown in Table 1, most participants were 
men (86.84%). The mean age of the participants was 
41.42±11.48 years. Furthermore, hand surgery was per-
formed mainly on the dominant hand (63.16%).

T
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Shoulder ROM following hook plate fixation in treating 
subacute ACJ injury was evaluated using different move-
ments. The mean ROM of forward flexion was 157.89°, 
the mean ROM of abduction was 153.95°, and the mean 
ROM of external rotation was 50.79°, respectively (Table 
2). The functional shoulder score (FSS) and CSS ques-
tionnaires averaged 80.92 and 81.84, respectively (Table 
2). The mean VAS was 5.55±1.03 and 2.26±1.43 in the 
first six weeks and six months, respectively (Table 2).

Furthermore, we evaluated complications in the study 
subjects. Thirty-two (84.21%) did not have post-surgical 
infections, and 37 patients (97.37%) did not require a 
second surgery.

The relationship between pain and other variables dur-
ing the first six weeks was assessed. None of the vari-
ables showed significant relationships. Detailed num-
bers are listed in Table 3.

Assessment of the relationship between forward flex-
ion, abduction, and external rotation ROM and different 
variables showed that only abduction and external rota-
tion ROMs were significantly different between those 
aged ≤45 and >45 years. The other variables showed no 
significant differences in shoulder ROM (Table 4).

Table 1. The baseline characteristics of study participants

Variables No. (%)/Mean±SD

Gender
Male 33(86.84)

Female 5(13.16)

Age (y) 41.42±11.48

Dominant hand
Yes 24(64.16)

No 14(36.84)

Table 2. The outcomes of hook plate fixation in shoulder ROM and FSS, CSS, and VAS scores

Variables No. (%)/Mean±SD

Forward flexion (°) 157.89±16.43

Abduction (°) 153.95±20.21

External rotation (°) 50.79±8.82

Internal rotation

B 2(5.26)

L1 3(7.89)

T10 6(15.79)

T12 3(7.89)

T6 9(23.68)

T8 15(39.47)

Assessment tools

FSS 80.92±12.29

CSS 81.84±10.81

VAS
1st six weeks 5.55±1.03

1st six months 2.26±1.43

Abbreviations: CSS: Constant-Murley shoulder outcome score; VAS: Visual analog scale; FSS: Functional shoulder score; 
ROM: Range of motion.
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Table 3. The relationship between the pain level in the First 6 weeks and different variables

Variables
Mean±SD

P
Pain Level in the 1st Six Weeks

Gender
Male 5.64±1.06

0.125
Female 5±0.71

Age (y)
≤45 5.35±0.98

0.069
>45 6±1.04

Dominant hand surgery
Yes 5.42±1.06

0.294
No 5.79±0.97

History of infection post-surgery

No 5.56±1.08

0.708Superficial, oral antibiotics 5.75±0.96

Non-superficial, oral antibiotics 5±0

Need for reoperation
No 5.57±1.04

-
Yes 5±0

Time of plate removal (d)
≤7 5.62±0.97

0.665
>7 5.47±1.12

Table 4. The relationship between forward flexion, abduction, external rotation, and other variables after hook fixation

Variables
Forward Flexion (°) Abduction (°) External Rotation (°)

Mean±SD P Mean±SD P Mean±SD P

Gender
Male 159.24±14.15

0.196
155.45±16.79

0.532
52.00±8.37

Female 149.00±27.48 144.00±37.15 50.61±8.99

Age (y)
≤45 162.69±10.12

0.041
161.15±12.43

< 0.001
54.62±7.06

<0.001
>45 147.50±22.21 138.33±25.17 42.50±6.22

Dominant hand 
Surgery

Yes 155.00±19.39
0.084

151.67±23.71
0.370

48.75±9.47
0.061

No 162.86±7.26 157.86±11.88 54.29±6.46

History of infection 
Post-Surgery

No 158.13±16.79

0.468

154.69±20.63

0.393

50.63±8.78

0.421
Superficial, oral 

antibiotics 162.50±9.57 157.50±15.00 55.00±10.0

Non-superficial, 
oral antibiotics 145.00±21.21 135.00±21.21 45.00±7.07

Need for reoperation
No 159.46±13.37

-
155.95±16.24

-
51.08±8.75

-
Yes 100.00±0.00 80.00±0.00 40.00±0.00

Time of plate 
removal (d)

≤7 157.62±16.09
0.910

153.33±20.82
0.838

50.00±9.49
0.547

>7 158.24±17.13 154.71±20.04 51.76±8.09
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Discussion

This study investigated the clinical outcomes of hook 
plate fixation without ligament reconstruction in patients 
with subacute ACJ injuries. Most patients were men with 
a mean age of 41 years. The results of this study showed 
that pain was highest in the first six weeks post-surgery, 
with a mean of 70%. The pain decreased over time, with 
<33% reported in the first six months. None of the vari-
ables studied showed a significant relationship with the 
pain scale in the first six weeks. Furthermore, this study 
showed that age >45 is significantly associated with de-
creased shoulder ROM. The mean age in this study was 
41 years, a few years older than anticipated [11, 12]. 

Despite different options to treat ACJ injuries, physi-
cians must contemplate the best option. Some of these 
options are the AO technique with two Kirschner wires 
and a wire binder of the Zuggurtung type and transcla-
vicular screw. The first is associated with the risk of 
Kirschner wire migration, while the second method pos-
es a risk of clavicle fracture. Furthermore, in the case of 
clavicle fracture, the screw should be removed at an early 
stage, leading to further dislocation and instability of the 
ACJ. Another method, hook plate fixation, has been used 
for decades. This method provides optimal joint stabil-
ity and inserts the plate above the clavicle and the hook 
underneath the acromion. Nevertheless, this method is 
also associated with some risks, including subacromial 
impingement [13].

The VAS score was assessed at six weeks and six 
months, and the CCS score was at six months in this 
study. Compared to a previous survey of Yan in 2017, 
our study showed lower numbers [14]. Some reasons are 
considered for the pain and reduced mobility. The inser-
tion of the hook plate reduced the width of the subacro-
mial space, leading to a decrease in shoulder function 
and elevation in bursa pressure. The presence of a hook 
plate restricts rotation of the humeral greater tuberosity. 
Direct collision with the greater tuberosity may stimulate 
and damage the supraspinatus muscle, leading to pain 
and weakness. Furthermore, the escalation of tension 
and stimulation originated from the hook plate and was 
directed toward the subacromial surface. In addition, 
significant subacromial surface tension may arise during 
procedures due to variations in shoulder thickness across 
patients and in insertion angle and position.

Furthermore, regarding the complications in the present 
study, few patients showed signs of infection or required 
a second surgery. Two in the hook plate group showed 
complications in another study of 28 patients grouped in 

terms of treatment method. The rate of complications in 
this study was comparable to that in our study; however, 
this study also showed that the complications that oc-
curred in the hook plate group were not significantly dif-
ferent from those in the AO technique and transclavicular 
screw groups [13]. Another study showed that hook plate 
fixation did not significantly reduce complications [15].

Conclusion

Hook plate fixation surgery is effective in patients with 
subacute injuries of different ages. This operation sig-
nificantly improves ROM in patients under or equal to 
45 years of age than in those over 45, and the results do 
not differ based on the patient’s sex.

This study has both strengths and limitations. This 
study achieved a high follow-up rate, ensuring that 
most of the initial cohort was evaluated for outcomes. 
Furthermore, this study had an acceptable sample size 
compared to similar studies. However, the retrospective 
nature of this study limits its ability to control for con-
founding variables. Also, we conducted the study at a 
single hospital, which may have limited the applicability 
of our results to other settings or populations. However, 
the absence of a comparison group limits the ability to 
directly compare the effectiveness of different treatment 
approaches.
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