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• Purpose: No literature consensus was found about the best treatment of acute Rockwood type III acromioclavicular
joint (ACJ) dislocation. In particular, the advantages and disadvantages between conservative treatment and surgery
are not sufficiently quantified in the current literature.

• Methods: A systematic literature search was conducted using PubMed, Web of Science and Embase in March 2024. We
selected studies comparing surgical and conservative treatment in acute Rockwood III ACJ dislocations. The two
treatment methods were compared in terms of Constant score; Disabilities of the Arm, Shoulder, and Hand (DASH);
American Shoulder and Elbow Surgeons (ASES) score; Acromioclavicular Joint Instability Score (ACJIS); subjective
shoulder value (SSV); radiographical findings; reported complications; and return to sports activity. The risk of bias and
quality of evidence were assessed using Cochrane guidelines.

• Results: A total of 1844 articles were evaluated, and tenwere included in the study for a total of 397 patients. The results
of the meta-analysis showed no significant differences between the two groups in terms of Constant score (P = 0.31),
DASH (P = 0.52), ASES (P = 0.66) and SSV (P = 0.21), while it highlighted a statistically significant difference in terms of
ACJIS (P = 0.00) and acromioclavicular (P = 0.00) and coracoclavicular distance (P = 0.00).

• Conclusion: The results showed no significant differences in terms of patient-reported or objective functional outcomes
between the two treatment groups. Nonetheless, it highlights a difference in terms of radiographical outcomes and type
of complications. While surgical intervention is able to improve joint reduction, it adds the risk for surgical complications.
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Introduction
Acromioclavicular joint (ACJ) dislocation typically occurs in
young adult athletes and is one of the most common
injuries in the shoulder region, with an incidence
ranging from 4 to 12%. Its absolute incidence is
approximately 3–4 cases per 100,000 people per year (1).

The classification most frequently used to describe this
type of injury is the one proposed by Rockwood in 1984,
which identifies six grades based on the severity of
dislocation, the position of the clavicle and the
ligaments involved in the trauma (2).
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Rockwood type I and II injuries are characterized by the
absence of complete dislocation of the joint and are
therefore treated conservatively yielding excellent
functional outcomes (3).

However, for Rockwood type IV, V and VI injuries, which
involve complete dislocation of the ACJ with marked joint
instability, surgical treatment is generally preferred (4).

Subject to debate is the most appropriate management of
Rockwood type III dislocations. These injuries are
characterized by complete rupture of the
acromioclavicular (AC) and coracoclavicular (CC)
ligament complex, causing instability of the ACJ in the
vertical plane and potentially additionally the
horizontal plane.

To date, the treatment of grade III dislocation is based on
the preferences of the surgeon and the patient, and the
age and level of sporting activity (5).

The scientific literature is controversial and does not
highlight the superiority of one treatment over the
other. Non-surgical approaches reduce postoperative
complications and enable faster recovery and earlier
return to work, but some patients may experience
persistent pain and shoulder deformity with poor
cosmetic results.

Surgery, on the other hand, hasmuch higher complication
rates but may allow for anatomic restoration of
the shoulder girdle and may be more suitable for
patients engaged in heavy manual labor or competitive
sports (1).

The aim of this study was to evaluate and quantify the best
treatment to propose to patients with acute type III ACJ
dislocation, comparing conservative and surgical
approaches in terms of clinical and radiographical
outcomes and the incidence of complications.

Materials and methods
A systematic literature reviewwas conducted following the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-analysis) guidelines (6). The
systematic review was registered and allocated in the
PROSPERO database (CRD42024536006), National
Institute for Health Research, University of York, Center
for Reviews and Dissemination. On March 27, 2024, a
systematic literature search was performed using
PubMed, Web of Science and Embase with the following
search string: (acromioclavicular OR AC dislocation OR
acromioclavicular dislocation) AND (Rockwood type-III
OR Rockwood type 3 OR grade III OR III) AND
(treatment). Duplicates were removed, and all records
were assessed for eligibility based on title and abstract,
followed by full-text analysis if necessary. Inclusion criteria
comprised studies conducted on patients with acute
Rockwood type III ACJ dislocations (surgery performed
within three weeks of the trauma), studies comparing

surgical and conservative treatment, comparative or
randomized-controlled trials (RCTs), studies involving
humans and studies published in English. Exclusion
criteria included studies on subjects with Rockwood type
I, II, IV, V and VI ACJ dislocations, preclinical or ex vivo
studies, level IV evidence, meta-analyses, systematic
literature reviews, articles written in other languages
and paper with less than ten patients. Two independent
authors (LBP and SF) selected articles meeting the
inclusion criteria; in case of disagreement, a third
author (RA) intervened to resolve it.

Data extraction

Two independent authors (LBP and SF) extracted data
from full-text versions or supplementary data.
Information on study methodology, including study
type, level of evidence and year of publication, was
collected. Patient characteristics and treatment
outcomes were also collected, including the number of
patients included and evaluated at follow-up, gender, age,
Rockwood classification of the dislocation, type of
intervention received by patients, duration of follow-up,
postsurgical clinical scores (Constant score, Disabilities of
the Arm, Shoulder, and Hand (DASH); American Shoulder
and Elbow Surgeons (ASES) score; Acromioclavicular Joint
Instability Score (ACJIS); and subjective shoulder value
(SSV)), radiographical findings (AC distance and CC
distance), reported complications and return to sports
activity. The collected outcomes were included if
acquired at least 12 months of follow-up, considering
this time frame as sufficient for stabilizing postoperative
results. Missing or unextractable data due to
heterogeneity among clinical studies and the population
sample analyzed in the various studies were considered in
the presentation of results. In cases where data were only
available graphically, extraction was performed using the
WebPlotDigitizer tool, which has been shown in previous
studies to accurately extract numerical data from
graphical representations (7, 8).

Quality and risk of bias evaluation

Risk of bias and quality assessment were performed by
two separate authors (LBP and SF), and discrepancies were
resolved through discussion and consensus with a third
author (RA). Reviewers evaluated the studies considered in
the meta-analysis using the revised tool for Risk of Bias in
randomized trials (RoB 2.0) for randomized studies and the
Risk of Bias In Non-randomized Studies of Interventions
(ROBINS) tool for non-randomized clinical studies, as
recommended by Cochrane (9).

The overall quality of evidence for each outcome was
classified as high, moderate, low or very low according
to GRADE (Grading of Recommendations Assessment,
Development, and Evaluation) guidelines (10).
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Statistical analysis

A meta-analysis was conducted on clinical and
radiographical postoperative outcomes and
complication rate regarding conservative versus surgical
treatment of acute Rockwood III ACJ dislocation. Variables
including Constant score, DASH, ASES, ACJIS, SSV, AC
distance and CC distance were assessed using the
inverse variance method and expressed as mean
differences (MD) for continuous variables. Statistical
analysis was performed using the PythonMeta package
(version 1.26; https://pypi.org/project/PythonMeta/) in
Python (version 3.9; https://www.python.org/downloads/
release/python-390/). The I2 metric was used to
assess heterogeneity and was considered significant
when I2 > 25% (11).

According to the proposal by Borenstein et al. (12) the
meta-analysis was conducted implementing a random-
effects model based on the assumption that significant
differences between studies could not justify a fixed-
effects model. When a value of I2 < 25% was observed,
the meta-analysis was re-implemented using a fixed-
effects model. A P value of 0.05 was set as the
significance level for two-tailed tests. For calculating
standard deviations (SDs) not available from full-text
articles, the sample interval was used in accordance
with Walter and Yao’s recommendation (13).

Article selection

The PRISMA flowchart for article selection is presented in
Fig. 1. The literature search yielded 702 articles from
PubMed, 785 articles from Embase and 375 articles

from Web of Science. After removing 470 duplicates,
1344 articles were eliminated following screening of
titles and abstracts. Among the remaining 30 articles, a
further 20 articles were excluded as they did not meet the
inclusion criteria. At the end of the process, ten articles
remained for the final analysis (14, 15, 16, 17, 18, 19, 20, 21,
22, 23).

Among the analyzed studies, seven were retrospective
comparative studies and three were randomized-
controlled trials. In total, a population of 397 patients
with Rockwood type III ACJ dislocation was analyzed,
with 180 undergoing conservative treatment and the
remaining 217 undergoing surgical intervention. The
analyzed sample consisted of 7.3% females and
92.7% males.

Results
The surgically treated patients had a mean age of
35.6 years (range: 19–68 years), while conservatively
treated patients had a mean age of 36.5 years (range:
18–72 years). Conservative treatment involved the use of a
sling for a variable period ranging from 2 to 4 weeks or
until pain subsided, followed bymuscle strengthening and
range of motion (ROM) recovery physiotherapy.

Surgical treatment involved the implantation of a hook
plate in 69 patients, reduction and fixation with Kirschner
wires in 36 patients, Bosworth screw implantation in 16
patients, suture–button system implantation in 76 patients
and reduction and implantation of absorbable sutures or
synthetic ligaments in 20 patients. Postoperative
management included the use of a brace for a period
ranging from aminimumof one week to amaximum of six
weeks, followed by muscle strengthening and ROM
recovery physiotherapy.

Surgically treated patients had amean± SD Constant score
of 90 ± 8.3, a DASH score of 9.6 ± 3.9, a ASES of 93.6 ± 3.2, a
ACJIS of 89.7 ± 3.7, and a SSV of 86.9 ± 11. Regarding
radiographical evaluations, surgically treated patients
had a mean postoperative AC distance of 4.3±2.6 mm,
and a mean postoperative coracoacromial distance of
10.9± 2.3 mm. Surgically treated patients reported
complications such as wound infection, hardware
intolerance or mobilization and hematoma with a
percentage of 9.2% and took an average of nine weeks
to return to sports activity.

Conservatively treated patients had a mean ± SD Constant
score of 89.5 ± 8.1, a DASH score of 11.8 ± 8.4, a ASES of
92.8 ±4.8, a ACJIS of 78.2 ± 4.6, and a SSV of 77.8 ± 22.3.
Regarding radiographical evaluations, conservatively
treated patients had a mean post-treatment AC distance
of 9.4 ± 3.8mm, and amean postoperative coracoacromial
distance of 15 ± 1.5 mm. In six studies, the number of
patients treated conservatively who required subsequent
surgical intervention was reported. 22.3% of patients

Figure 1

PRISMA flowchart of the article selection process.
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initially treated conservatively were later subjected to
surgical intervention.

Conservatively treated patients took an average of
7.7 weeks to return to sports activity. All study details
are further reported in Table 1.

Meta-analysis outcomes: Constant score,
DASH, ASES, ACJIS and SSV

The Constant scores were reported in seven studies. The
analysis found no statistically significant difference
between the two groups, with an MD of �0.87 (95% CI:
�2.54, 0.8; P = 0.31).

The DASH score was reported in two studies. The analysis
of DASH score did not find a statistically significant
difference between the two types of management with
MD 1.65 (95% CI: �3.45, 6.75; P = 0.52).The ASES was
reported in four studies. The analysis found no
statistically significant difference between the two
groups, with a MD 1.29 (95% CI: �4.57, 7.15; P = 0.66).
The SSV was reported in two studies. The analysis of SSV
did not find a statistically significant difference between
the two types of management with MD �4.84 (95% CI:
�12.38, 2.70; P = 0.21).

The ACJIS was reported in three studies. A statistically
significant difference was found between the
conservative and surgical treatment (MD: �11.93; 95%
CI: �15.65, �8.20; P = 0.00), with surgery management
demonstrating better result compared to conservative
treatment (see Fig. 2).

Meta-analysis radiological outcomes

In four studies, postoperative CC distance was reported,
while AC distance was reported in three studies.

A statistically significant difference was observed between
conservative and surgical treatments in terms of CC
distance (MD: 5.37; 95% confidence interval (CI): 4.76,
5.97; P = 0.00) and AC distance (MD: 5.77, 95% CI: 4.89,
6.65; P = 0.00); surgical management showed lower AC
and CC distances compared to conservative treatment
(see Fig. 3).

Risk of bias and quality of evidence

The evaluation using the RoB 2.0 tool showed an overall
heterogeneous quality of the studies, with three papers
falling in the ‘Some concerns’ category, while the
evaluation using the ROBINS-I tool showed an overall
heterogeneous quality of the studies, with five papers
falling in the ‘Moderate’ category and two papers falling
in the ‘serious’ category.

Detailed results are shown in Figs 4 and 5.

Discussion
This systematic literature review and meta-analysis
compared the outcomes of surgical management with
those of conservative management for Rockwood type
III ACJ dislocations. It did not demonstrate significant
relevant differences in patient-reported outcomes,
functional outcomes and the incidence of postoperative
complications. However, significant differences were
identified in terms of radiographical outcomes.

Currently, the treatment of Rockwood type III ACJ
dislocation is subject to controversies in the literature.
In the past, conservative treatment was the main
approach; although it results in incomplete restoration
of AC joint anatomy, it allows for reasonably good
functional recovery. Surgical treatment may be used to
achieve complete anatomical restoration, minimize the
risk of shoulder deformity and prevent the occurrence
of inadequate shoulder kinematics, such as scapular
dyskinesis and malposition, due to chronic dislocation,
as highlighted by Gumina et al. (24).

This meta-analysis provided important insights into which
therapeutic option is more suitable between surgical and
conservative treatment. Regarding functional indices of
the operated limb, there was conflicting evidence. In
particular, regarding Constant score results, no
statistically significant difference was found in favor of
either approach. Similarly, DASH, ASES and SSV did not
show significant differences. However, the analysis
concerning ACJIS showed a statistically significant
difference in favor of surgical approach with an average
of 11.93 points higher for the latter technique. This
difference could be attributed to the different aspects
evaluated by the different clinical scores. While Constant
score, DASH, ASES and SSV mainly consider pain and limb
functionality, (25, 26), ACJIS is a scorewhere radiographical
evaluation accounts for 35% and cosmetic evaluation
accounts for 10% (27) variables that are worse in
patients treated conservatively.

Therefore, this result should be interpreted critically,
stating that there is no definite superiority between the
two treatment methods in terms of functionality but that
both techniques produce good outcomes in terms of
functional outcomes. However, it must be underlined
that only the ACJIS is specific to the ACJ, unlike the
others which analyze the function of the shoulder in a
more transversal manner.

Another interesting aspect that emerged from this meta-
analysis is the data regarding radiological outcomes,
particularly regarding AC and coracoacromial distances.
The conducted analyses demonstrated a statistically
significant difference in both AC and CC distance values,
with significantly lower values favoring surgical treatment.
In the literature, there is no certainty about the role of the
AC joint anatomy restoration in terms of clinical results. In
fact, several studies demonstrated that restoring normal
ACJ anatomy results in better shoulder kinematics,
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Table 1 Characteristics of the articles included in the study.

Study
Patients,

n Mean age Treatment Complications
Constant
scores ASES AJIS

Postoperative
CC distance

Postoperative
AC distance

Calvo et al. (14) 43 34.5 (18–63) 11 conservative 11 ACJ deformity - - - - -
5 osteolysis of lateral
clavicle

39.6 (18–68) 32 Kirschner wires 1 wound infection - - - - -
7 pin migration
14 osteolysis of lateral
clavicle

Cardone et al. (15) 14 29 (22–41) 6 conservative - - - - - -
26.7 (21–35) 8 open reduction and

stabilization with
absorbable suture

- - - - - -

De Carli et al. (16) 55 28.5 25 conservative 12 poor cosmetic results 98 (3.2) 89.5 (1.6) 72.4 (1.8) 16.1 (0.5) 10.2 (2.2)
29.2 30 suture–button systems 1 dislocation of

TightRope
98.2 (2.8) 100 (0) 87.9 (2.2) 10.4 (0.2) 4.2 (4.2)

1 superficial wound
infection
2 osteolysis

Saade et al. (17) 19 42.8 7 conservative - 89 (3.8) 100 (3.2) - - -
37.1 12 synthetic ligament - 90.4 (3.5) 90 (0.8) - - -

Gstettner et al. (18) 50 36.2 (12.6) 22 conservative 0 80.7 (17.4) - - 15.9 (4.9) 9.9 (4.9)
37.2 (10.6) 28 hook plate 1 hematoma 90.4 (12.9) - - 12.1 (4.6) 5.3 (3.7)

2 superficial wound
infection
1 plate mobilization

Boström Windhamre et al. (19) 61 40 (18–63) 31 conservative 0 88.1 (11.1) - - - -
39 (21–57) 30 hook plate 1 deep infection 91.1 (5.9) - - - -

Joukainen et al. (20) 11 - 7 conservative - 87 (6.5) - - 13 (5.1) 8.1 (4.3)
- 4 Kirschner wires - 78 (21) - - 11 (3.4) 3.4 (2.9)

Tauber et al. (21) 78 36 (14) 31 conservative 8 persistent pain poor
cosmetic results

92 (6) 91.5 (5) 83.2 (9) 15.2 (12.2–18.2) -

2 posttraumatic ACJ
osteoarthritis or distal
clavicle osteolysis

40 (14) 11 hock plate 1 superficial wound
infection

92.8 (6) 96.5 (4) 90.1 (8) 10 (8–12) -

36 suture–button systems 8 posttraumatic ACJ
osteoarthritis or distal
clavicle osteolysis

Feichtinger et al. (22) 29 49 (21–72) 19 conservative - 92 (8.8) 90 (9.5) 79 (3) - -
43 (19–55) 10 suture–button systems - 89 (6) 88 (8) 91 (1) - -

Galpin et al. (23) 37 36.7 (16–66) 21 conservative - - - - - -
28.9 (19–59) 16 Bosworth screw 2 deep infection - - - - -

2 screw mobilization

DASH, Disabilities of the Arm, Shoulder and Hand; ASES score, American Shoulder and Elbow Surgeons score; ACJIS, Acromioclavicular Joint Instability score; SSV, subjective shoulder value;
AC, acromioclavicular; CC, coracoclavicular, - missing data. We report, when available, standard deviations or range, expressed between the bracket (14, 15, 16, 17, 18, 19, 20, 21, 22, 23).
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Figure 2

Forest plots for Constant score, DASH, ASES and ACJIS; CI, confidence interval; MD, mean difference; p, P value (16, 17, 18, 19, 20, 21, 22).
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reducing the risk of scapular dyskinesis (28, 29) but, at the
same time, articles showed how patients that underwent
surgery developed a progressive loss of reduction without
worsening of clinical and functional results reached
immediately after surgery (30, 31).

This lack of reduction is generally affecting around 20–25%
of surgically treated patients, according to the literature.

Therefore, it is not possible to state that AC and CC distance
restoration directly improves the clinical outcomes.

In addition to the functional level, another crucial aspect
should be consideredwhen deciding themost appropriate
therapeutic option for each patient: the risk of adverse
events. This review provided important insights on this
topic. We decided not to perform a quantitative analysis,
as the complications that arise in one or the other method
are not easily comparable. In particular, in surgically
treated patients, complications appear related to the
mobilization of the implanted devices such as their
intolerance or their mobilization or linked to surgical

Figure 3

Forest plots for radiological outcomes, CI, confidence interval; MD, mean difference; p, P value (16, 18, 20, 21).

Figure 4

Risk of bias assessments according to RoB 2.0 tool (19, 20, 21).
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site infections with a percentage of these complications
that was 9.2%. On the other hand, it could be considered
that the conservative treatment is free from
complications, but if the persistence of painful
symptoms or the deformity of the ACJ which required
surgery are considered as such, then the percentage
found is 17.2%. From this, we can deduce how difficult
it is to interpret the results, also in light of what is
considered compliance and what is not. However, both
procedures exhibit complications: on the one hand,
the surgery, with the complication more closely related
to the procedure itself such as infections or problems
related to the implanted hardware, and on the other
hand, the conservative treatment which, although
does not expose the patient to a direct risk of
complications, exposes it to the risk of unsatisfactory
cosmetic or functional results requiring subsequent
surgery.

Several analyzed studies highlighted the occurrence of CC
ligament ossifications in the postoperative period. As
reported in the literature, ossifications are more
common in patients with good outcomes (32). The
ossifications between the clavicle and the coracoid
provide greater rigidity without altering shoulder
kinematics and function (33).

In the meta-analysis conducted by Tang et al. (34), similar
results to those of this study were reported in terms of
clinical outcomes, but no radiographical parameter was
analyzed, while in the meta-analysis conducted by Giai
Via et al. (35), nonsignificance of the Constant score
was reported, and a significant reduction in AC
distance in favor of surgery was reported;

however, the meta-analysis analyzed only three studies,
making the considerations made weak.

The available literature presented numerous limitations that
inevitably reflected in this meta-analysis. Not only did we
identify published RCTs comparing these two treatment
modalities; most of the literature consisted of studies with
amoderate risk of bias and low-quality evidence. In this light,
future research efforts should focus on randomized studies
comparing different treatment approaches, in order to
provide higher quality evidence and minimize the risk of
bias. Another limitation of this work is the heterogeneity of
the surgical procedure implemented in the studies analyzed.
Quantitative analysis of different surgical procedures was
not possible because treatment protocols differed among
the analyzed studies. In addition, different postoperative
rehabilitation protocols and postoperative indications were
employed in the various studies analyzed. In addition, the
literature analyzed did not accurately report the number of
patients who, after conservative treatment, presented
symptoms of instability or residual pain requiring surgical
intervention. This would be an interesting aspect to compare
between the two treatment modalities.

However, the included patient group was homogeneous
in terms of age and treatment, which strengthens the
results and allows this meta-analysis to provide an
effective and comprehensive overview of the subject.
Although further high-level studies must be conducted,
the results of this meta-analysis quantified the strengths
and limitations of the current literature, highlighted areas
for future research and provided important elements to
guide surgeons and patients in choosing themost suitable
treatment for Rockwood type III AC dislocation.

Figure 5

Risk of bias assessments according to ROBINS tool (14, 15, 16, 17, 18, 22, 23).
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Conclusions
This systematic literature review and meta-analysis
compared the outcomes of surgical management with
those of conservative management of acute Rockwood
III ACJ dislocations, showing no significant differences in
patient-reported outcomes and functional outcomes. This
meta-analysis highlights a significant difference in terms of
radiographical outcomes with the AC distance and CC
distance values smaller in the surgical group than in the
conservative group. The surgical approach presents some
complications, particularly wound infections and hardware
mobilization/intolerance, with a rate of 9.2%; on the other
hand, the conservative group presented a rate of failure of
22%, with risks of persistent instability and pain.
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