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Abstract

Background: The treatment of acute dislocation of the acromioclavicular joint, specifically types Il to V, involves various
methods, each with its own advantages and disadvantages.

Objectives: This study aims to investigate the treatment outcomes of acromioclavicular joint dislocation after hook plate
removal, focusing on the recurrence of dislocation and pain in the affected area.

Methods: A retrospective statistical study was conducted on 40 patients (18 - 40 years old) who presented with
acromioclavicular joint dislocation and received treatment at Golestan and Imam Khomeini (RA) hospitals in Ahvaz between
2013 and 2021. Among the patients, 28 were male and 12 were female, and all were treated using the hook plate method. A follow-
up was conducted on all patients after an average duration of one year. Patient data were collected through radiographic
analysis and completion of relevant questionnaires to assess the specific objectives of this research.

Results: None of the patients treated with the hook plate method required additional surgery due to reduction loss. All patients
who underwent re-surgery had their hook plates removed after an average of six months. There were no cases of plate breakage
or recurrence after the operation. However, four cases (10% of all patients) reported partial dislocation. The average duration of
the hook plate procedure was estimated to be 45 minutes, with an estimated blood loss of 100 cc. Furthermore, complete
immobilization after the hook plate procedure lasted between three days and one week.

Conclusions: The hook plate method exhibits favorable outcomes, including lower complication rates, reduced postoperative
pain, minimal blood loss, shorter treatment duration, and lower surgical costs. Therefore, it is considered a preferred and
economically viable treatment option.
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1. Background

The acromioclavicular joint, located between the
clavicle and the acromion, is particularly susceptible to
dislocation, especially in athletes such as cyclists,
football players, boxers, and martial arts specialists (1).
Acromioclavicular joint dislocation accounts for
approximately 30% of all shoulder injuries in football
players (2). The severity of this injury can range from
asymptomatic to causing significant pain and
functional  disability (3). The incidence of
acromioclavicular joint dislocation is around 2 - 3 per
100,000 in the general population and higher in
athletes, ranging from 25% to 52% (4). Dislocations can
result from direct trauma to the joint or indirect factors

such as falling on outstretched hands, lifting heavy
objects, or forceful stretching movements (5). These
injuries often occur with high-energy impacts (6, 7).

Reports indicate that the incidence of
acromioclavicular joint injuries is approximately 1.8 per
1,000 person-years, with the majority occurring in
individuals between the ages of 20 and 40, and men
being more prone to such injuries (8). Lifestyle
differences and greater participation in risky activities
may explain the higher incidence among men.
Dislocation types III to V, according to the Rockwood
classification, account for 18% of cases, with superior
labral anterior-posterior (SLAP) lesions being the most
common associated injuries (9).
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The management of acromioclavicular joint
dislocation varies depending on the severity of the
injury. Grades one and two, which involve incomplete
dislocations, can be treated with supportive measures
and immobilization. However, grades three to six, which
involve complete dislocations, typically require surgical
intervention for joint fixation. Various surgical methods
have been proposed, with fixation using pins, screws,
and plates being the commonly used approaches (10-12).
These methods have their own advantages and potential
complications, such as re-dislocation, joint
degeneration, and limited postoperative mobility.

One surgical technique that has gained attention is
the use of a hook plate, which involves fixing a plate
with a hook under the acromion. The plate is secured to
the clavicle with screws, and the hook is positioned
behind the acromioclavicular joint. Hook plates have
shown success in treating distal clavicle fractures and
acromioclavicular joint dislocations (13). However, this
technique is not without its drawbacks, including
subacromial impingement, partial acromioclavicular
joint dislocation, plate migration, and potential rotator
cuff complications (14). The presence of the plate can
cause discomfort and may necessitate its removal after
several months, requiring a second operation (15, 16).
Although the side effects of using hook plates have been
discussed in various studies, there is a lack of
comprehensive research on the incidence, severity, and
long-term performance-related complications following
plate removal.

2. Objectives

Therefore, this study aims to evaluate the treatment
outcomes of acromioclavicular joint dislocation after
hook plate removal, specifically focusing on the
recurrence of dislocation and pain in the area.

3. Methods

3.1. Study Design and Setting

This retrospective cross-sectional study was
conducted with the necessary permits from the research
council and the research ethics committee. The study
population consisted of patients with acromioclavicular
joint dislocation who underwent hook plate surgery
and were referred to Imam Khomeini and Golestan
hospitals in Ahvaz.

3.2. Participant Selection

Simple random sampling was used to select 40
patients with acromioclavicular joint dislocation for
inclusion in the study. The average follow-up period was
four months, during which the clinical and
radiographic results of the patients were evaluated.

3.3.Inclusion and Exclusion Criteria

The inclusion criteria encompassed patients who had
undergone hook plate surgery within the past 4 to 6
months and provided their consent to participate. The
exclusion criteria involved patients who did not consent
to be part of the study.

3.4. Data Collection

The medical records of patients hospitalized for
acute acromioclavicular dislocation and subsequent
hook plate surgery at Imam Khomeini and Golestan
hospitals were examined. Out of a total of 63 patients
who underwent surgery during the specified period, 40
accessible and willing patients were selected for the
study. These patients were contacted, and physical
examinations were conducted.

3.5. Variables and Measurements

Data collection involved obtaining relevant
information from patients using a checklist form, which
included variables such as age, sex, surgical method,
postoperative infections, gap presence after hook plate
removal, pain levels during rest and activity, and time to
return to daily activities. X-rays were taken every two
weeks during the first month after plate removal,
followed by monthly X-rays for up to three months.
Another orthopedist, who was not involved in the
surgery, reviewed the X-rays to assess joint redislocation.

3.6. Evaluation of Shoulder Function

Shoulder function evaluation was performed using
the constant score, a system introduced by the European
Surgery Association. The score comprises both
subjective and objective factors. Subjective factors
include performance (maximum score of 20 points) and
pain (maximum score of 15 points), while objective
factors include range of motion (maximum score of 15
points) and strength (maximum score of 25 points).

4. Results

The study included a total of 40 patients, with 28
(70%) being male and 12 (30%) being female. The average
age of the patients was 30.63 years (£6.07). The majority
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of patients (70%) had the right side affected, while the
remaining 30% had the left side affected.

Before the operation, the patients' pain scores were
evaluated. The distribution of pain scores was as follows:
10 individuals (25%) reported a score of 0, 7 individuals
(17.5%) reported a score of 1,10 individuals (25%) reported
a score of 2, 8 individuals (20%) reported a score of 3, 3
individuals (7.5%) reported a score of 4, and 2 individuals
(5%) reported a score of 7. Four months after the
operation, the pain scores changed as follows: 13
individuals (32.5%) reported a score of 0, 7 individuals
(17.5%) reported a score of 1, 9 individuals (22.5%)
reported a score of 2, 6 individuals (15%) reported a score
of 3, 3 individuals (7.5%) reported a score of 4, and 2
individuals (5%) reported a score of 6.

The average Constant score for the patients increased
from 90.8 before the operation to 92.82 after the
operation, indicating an improvement in shoulder
function. Similarly, the average DASH score decreased
from 25.9 before the operation to 23.7 after the
operation, indicating a reduction in disability.

Regarding the classification of acromioclavicular
dislocation, 18 patients (45%) had type III, 12 patients
(30%) had type IV, and 10 patients (25%) had type V.
During the four-month follow-up, 38 patients (95%)
showed no dislocation, while 2 patients (5%)
experienced partial dislocation.

Table 1 provides the distribution of studied variables
and their percentage frequencies, including
information on gender, side involved, preoperative pain
score, pain score four months after surgery,
classification, and partial dislocation after removing the
plate.

Table 1. Distribution of Studied Variables and their Percentage Frequencies

Variables No. (%)
Gender
Male 28(70)
Female 12(30)
Side involved
Right 28(70)
Left 12(30)
Preoperative pain score
0 10 (25)
1 7(17.50)
2 10 (25)
3 8(20)
-4 3(7.50)
7 2(5)
Pain score 4 months after surgery
0 13 (32.50)
1 7(17.50)
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Variables No. (%)
2 9(22.50)
3 6(15)
4 3(7.50)
6 2(5)
Classification
Type III 18 (45)
Type IV 12(30)
TypeV 10 (25)
Half torn after removing the plate
Stable 38(95)
Subluxation 2(5)

Table 2 presents the descriptive statistics of constant
and DASH scores before and after the operation,
including the average and standard deviation for each
variable. It provides a summary of the changes in
constant and DASH scores.

Table 2. Descriptive Statistics of Constant and Dash Scores Before and After
Operation

Variable Name Before Operation After Operation
Constant 90.8+9.41 92.82+9.46
Dash 25.9+10.64 23.7+9.76

5. Discussion

Acromioclavicular joint dislocation is a relatively
common injury, accounting for approximately 4 to 8
percent of shoulder injuries (17, 18). It is often caused by
sports-related activities, particularly high-impact sports,
or accidents such as falls or road incidents (17, 18).
Surgical intervention is the preferred treatment for
fractures and distal clavicle instability, particularly for
type II injuries (19, 20). However, the optimal treatment
approach for type Il injuries remains controversial,
with conservative treatment according to the Rockwood
III classification still being debated (17, 20). Hence, this
study aimed to investigate the treatment outcomes of
acromioclavicular joint dislocation after hook plate
removal in terms of recurrence and pain.

The study found that the Constant score improved
from 90.8 before the operation to 92.82 after the
operation, indicating positive outcomes. The average
DASH score also decreased from 259 before the
operation to 23.7 after the operation, suggesting
reduced disability. Among the patients, 18 had type III
acromioclavicular joint dislocation, 12 had type IV, and
10 had type V. During the four-month follow-up, 38
patients did not experience any dislocation, while two
patients had partial dislocation.

A study conducted by Alhamam et al. in 2015, which
examined 12 patients with type III acromioclavicular
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findings. The average follow-up time was approximately
20 months, and the patients' Constant score after
surgery was 91.3, indicating satisfactory outcomes (21).
Another study by Lee et al. examined 16 patients with
acute type III acromioclavicular dislocation treated with
open shoulder surgery using hook plates. The results
demonstrated improved physical activity levels and
minimal side effects associated with hook plate
application (22).

Soomro et al. conducted a study in 2022 on the
management of acute acromioclavicular dislocation
with hook plates. The average constant score at the final
follow-up, one year after surgery, was 92.17, which was
statistically significant (P < 0.05) and consistent with
the findings of the present study (23). However, their
study did not report complications such as dislocation
recurrence, wound infection, skin irritation, implant
prominence, or incision-related issues, differing from
the two cases of partial dislocation observed in the
present study.

Kumar and Sharma published a study in 2014
involving 33 patients with acromioclavicular dislocation
treated with hook clavicle plates. Their findings showed
an average Constant score of 91.3 at the final follow-up,
aligning with the results of the present study (24). In
2018, Mohamed and Fahmy conducted a prospective
study on 20 patients with acromioclavicular dislocation
treated with hook plate fixation. They reported an
average constant Murley score (CMS) of 92.9 at the final
follow-up, consistent with the findings of the present
study (25).

Rao et al. conducted a comprehensive study in 2018,
introducing a modified surgery involving a Weaver-
Dunn procedure and clavicular hook plate for acute
acromioclavicular joint injuries. They reported
satisfactory outcomes for most patients, with only a few
cases of deep and superficial infections (26). Hemmann
et al. conducted a study in 2020 involving 99 patients
with acromioclavicular dislocation treated with hook
plates. The results showed excellent outcomes, with an
average DASH score of 5.6 + 1 and a CMS score of 90.4 +
1.4 at the final follow-up (27), which aligned with the
findings of the present study.

Despite the overall positive outcomes observed in
our study, it is essential to acknowledge certain
limitations. Firstly, this study utilized a retrospective
cross-sectional design, which may have inherent biases
and limitations, such as selection bias and reliance on
medical records. Additionally, the relatively small
sample size and short follow-up period of four months
may limit the generalizability and long-term assessment
of treatment outcomes. Furthermore, the absence of a

control group or comparison with alternative treatment
modalities may limit the interpretation of our findings.

Future research should aim to address these
limitations by employing prospective study designs
with larger sample sizes and longer follow-up periods.
Comparative studies evaluating different surgical
techniques and rehabilitation protocols could provide
valuable insights into optimizing treatment strategies
for acromioclavicular joint dislocation. Moreover,
incorporating patient-reported outcomes and objective
measures of shoulder function would enhance the
comprehensiveness of outcome assessments.

In conclusion, open reduction and internal fixation
with a hook plate have proven to be effective treatments
for acromioclavicular joint dislocation, leading to
patient satisfaction and a return to daily activities.
Furthermore, after the removal of the hook plate and a
return to pre-dislocation activity levels, favorable
outcomes in terms of pain and joint mobility can be
achieved. Ligament repair does not appear to
significantly affect treatment outcomes, as evidenced by
the minimal occurrence of partial dislocation in only
two out of 38 patients.
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