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Abstract
Purpose Despite previous studies the management of
Rockwood type III acromioclavicular (AC) dislocations
remains controversial and the debate continues about whether
patients with Rockwood type III AC injuries should be treated
conservatively or operatively. In this study, we will review the
current literature and present an overview of the outcome of
conservative versus operative treatment of Rockwood type III
dislocations.
Methods The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines was used
to conduct this review. A systematic search was performed in
the Pubmed, Cochrane library, Embase, Scopus and
Cumulative Index to Nursing and Allied Health Literature
databases. Titles and abstracts were screened using predefined
criteria and articles were critically appraised on relevance and
validity.
Results After critical appraisal eight articles were included in
the study. The objective and subjective shoulder function
outcomewas better in the operative group, especially in young
adults, though the rate of complications and radiographic
abnormalities were higher. The rehabilitation time was shorter
in the conservative group, however the cosmetic outcome was
worse.
Conclusions This review showed no conclusive evidence for
the treatment of Rockwood type III AC dislocations. Overall,
physically active young adults seem to have a slight advantage
in outcome when treated operatively.
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Introduction

The management of Rockwood grade III acromioclavicular
(AC) dislocations remains controversial. Conservative
treatment shows excellent results and a painless shoulder
function. However, the dislocation is not actively reduced
and will maintain in a prominent position in the majority
of the patients. Furthermore, some patients suffer from
chronic instability and pain [1, 2]. These shortcomings
might be prevented when treated operatively. With surgical
treatment the dislocation, with the upstanding collar bone,
can be actively reduced to achieve anatomical correction
and the best function and shape of the shoulder. However,
this treatment might compromise the function of the
shoulder [1, 3].

In most cases the choice of treatment depends on the
preference of the treating surgeon or the choice of the patients:
young active patients prefer surgery and elderly patients prefer
conservative treatment. Choice of treatment is even
geographically determined. In Germany the majority are
treated surgically in contrast to the United States of America
where conservative treatment is preferred [4].

Also in the literature, there is still no consensus regarding
the treatment of Rockwood type III AC dislocations. The
difficulty lies in the different definitions of grade III AC
dislocations used in the current studies. There are multiple
classifications for the description of AC dislocations.
Common classifications for AC dislocations are the Allman
[5], Tossy et al. [6] and Rockwood et al. [7] classifications.
Allman and Tossy et al. describe three grades of AC
dislocation. The more recent classification of Rockwood
et al. classified the AC dislocations into six types. Allman’s
and Tossy’s classification grades I and II correspond with
Rockwood’s type I and II. Rockwood, however, made a
further subdivision of Allman’s and Tossy’s grade III into
Rockwood type III–VI.

K. Korsten (*) :A. C. Gunning : L. P. H. Leenen
Department of Surgery, University Medical Center Utrecht, Suite
G04.228, Heidelberglaan 100, 3584 CX Utrecht, The Netherlands
e-mail: k.korsten@umcutrecht.nl

International Orthopaedics (SICOT) (2014) 38:831–838
DOI 10.1007/s00264-013-2143-7



Types I and II are widely accepted as best managed
conservatively [3, 8] and there seems to be a consensus that
type IV–VI should be treated operatively [7, 9–11]. The best
treatment for Rockwood type III dislocations is, despite
numerous trials and reviews, still unclear. Some advocate
surgical treatment in young physically active adults to
maintain good power [12, 13], others prefer conservative
treatment because of the lower complication rate and recovery
time [1, 14] and other studies showed no difference in
outcome between the conservatively and operatively treated
patients [9, 15].

Several studies have aimed to investigate the best treatment
for type III AC dislocations, conservative versus operative
treatment [16–19]. However, no distinction was made in these
studies between the different classifications of type III
dislocations. This results in several types of AC dislocations
within a single study group which gives a skewed result of the
outcome of type III dislocations.

Despite previous have studies the debate continues whether
patients with Rockwood type III AC injuries should be treated
conservatively or operatively. In this study, we will review the
current literature and present an overview of the outcome of
conservative versus operative treatment of Rockwood type III
dislocations.

Materials and Methods

Search and selection

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines was used to
conduct this review [20]. On the 24th of April 2013 we
conducted an extensive systematic search of the
published literature in the Pubmed, Cochrane library,
Embase, Scopus and Cumulative Index to Nursing and
Allied Health Literature (CINAHL) databases. We used
the search terms ‘acromio’ and ‘clavicular’ for domain
and ‘operative’ and ‘conservative’ for determinant and
all variations and combinations of these terms in the
title and abstract. Furthermore we added the search term
‘III/three/3’ in all text fields to be able to specify the
search without limiting it. All studies meeting the search
terms were included.

Prior to the selection of relevant articles, all double articles
were excluded. Two reviewers (KK, AG) independently
assessed methodological quality and extracted outcome data.
First, title and abstract were screened and articles were
excluded by the exclusion criteria shown in Fig. 1. Second,
full text copies were obtained and screened of all potentially
relevant studies using the criteria shown in Fig. 1.
Discrepancies in this exclusion process between the two
reviewers was resolved by consensus. The references of the

remaining articles were identified using Web of Science and
screened using the same criteria.

The articles were independently appraised by two authors
(KK, AG) on relevance and validity. Appraisal was performed
using the criteria of the Centre for Evidence Based Medicine
of the University of Oxford [21]. Articles including more
types of Rockwood AC dislocations were selected when the
results of the Rockwood type III AC dislocation was
separately presented.

Outcomes of interest

In order to evaluate all published literature we were interested
primarily in all objective clinical outcomes (e.g. Constant-
Murley score [22], Imatani score [23], Poigenfurst score
[15], ULCA score [24], Taft score [25]), radiological
assessments and complication rates and secondly all
subjective outcomes (e.g. health related quality of life, pain,
shoulder function, cosmetic outcome, return to previous work/
sport/activities).

Data analysis

The preferred analysis was to pool the results of the studies.
Homogeneity will be determined with eyeballing. In the case
of incomparable outcomes or study groups we will combine
comparable patients from different study groups in order to
achieve a significant number of patients and perform
subgroup analyses. Statistical analysis was performed using
SPSS version 20.0 (SPSS Inc. Chicago, Illinois, USA) for
Windows. A p-value <0.05 was considered significant.

Results

Search strategy results

Initially 5,815 articles were retrieved from the databases. After
excluding doubles and applying the inclusion and exclusion
criteria 18 articles were relevant for full text screening. After
screening and critically appraising the full text of the
remaining articles (Table 1), eight studies were eligible
for this study (Fig. 1) [1, 9, 12–15, 26, 27]. None of
the ar t ic les were randomised t r ia ls , s ix were
retrospective cohort studies [1, 12–15, 27] and two were
prospective cohort studies [9, 26].

In the absence of homogeneity between the studies,
we were not able to pool all the results of the studies.
However, to be able to make evident assumptions of the
results, we combined patients from different studies with
comparable outcomes.
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Fig. 1 Flowchart

Table 1 Critical appraisal study designs
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Study characteristics

Amalgamated, 142 patients were managed operatively and
105 patients conservatively. Age ranged from 16 to 68 years
in the operative group and 14–69 years in the conservative
group. The mean follow-up time differed between study
groups. With the exception of one study [14], all studies had
a minimum follow-up time of 12 months. The follow-up time
ranged from 6.3 to 122.8 months in the operative group and
5.7–78 months in the conservative group. A wide range of
surgical techniques were described. In three studies the
biodegradable PDS cord was used to stabilise the AC-
junction [9, 26, 27]. In two studies the (modified) Weaver
and Dunn technique was applied [13, 15]. In the remaining
three studies the operative procedure was performed with
Bosworth screw fixation, or Steinmann or Knowles pinning
[14], an AC-hookplate [12] and the modified Phemister
procedure [1]. Postoperative management comprised a sling
or bandage.

The conservative treatments consisted of immobilisation
management with a sling or bandage. In both groups the
treatment was extended with analgesics and physiotherapy
when indicated. All these findings are presented in Table 2.

Subgroup analysis

Shoulder function

In four studies [1, 9, 12, 15] the objective shoulder function
was assessed using an objective scoring system, the Constant
score [22], Imatani score [23], Poigenfurst score [15], and Taft
score [25]. With the scoring systems patients were scored for
pain, function, movement, strength and radiological findings.
Because different scoring systems were used we were not able
to combine the results and statistically analyse the summarised
outcomes in the operatively and conservatively treated
patients. The majority of the studies [1, 9, 15] showed
comparable results, i.e. no significant difference between the
treatment groups. Gstettner et al. [12] presented a significant
difference in Constant score in favour of the operative group,
i.e. excellent versus good shoulder function (Table 3).

In three studies [13, 14, 26] a subjective shoulder
function was assessed using a questionnaire, with the items
pain, function, stiffness, and cosmetic outcome. The
minimum score was one (poor outcomes) and the
maximum score was four (excellent outcome). The
surgically treated patients scored a higher mean average
(3.13) in comparison with the conservative group (2.77;
p =0.406). The difference in subjective shoulder function
is mainly caused by the scores of the cosmetic outcome
and deformity, which were better in the operative group in
the individual studies.

Complications

The complication rate was presented in seven studies [1, 9, 12,
13–15, 27]. Altogether, 49 complications were reported, 32 in
the operative and 17 in the conservative group. The most
frequently observed complications were deformities, pin
migration and a keloid or unattractive scar (Fig. 2). Obviously,
infections, pin migration and scar or keloid were only present
in the surgical patient group.

A complication was considered clinically relevant when a
surgical revision or other additional treatment was indicated.
All six patients with this indication were first managed
surgically, which suggests that almost 19 % of the
complications in the surgical treatment group are considered
clinically relevant.

Radiological outcomes

The radiological outcomes, degree of reduction, osteoarthritis,
and calcifications, were examined in three studies [1, 12, 27].
The incidence of osteoarthritis and calcification of the
ligament, was higher in the operative group, however not
significant (1.412, p =0.312; 1.966, p =0.161). In the
individual studies, Calvo et al. [1] described a significantly
higher incidence of AC osteoarthritis and CC-ligament
ossification and a higher number of complete reduction of
the dislocation in the operative treatment group. This
corresponds with the results of the studies of Gstettner et al.
[12] and Fremerey et al. [27], which both showed better
anatomical recovery in the operative treatment group.

Cosmetic outcome

Four studies reported the deformities and cosmetic outcomes
[1, 13, 14, 25]. The overall evident deformities and the
cosmetic complaints about deformities were significantly
higher in the conservative treatment group than operative
treatment group, respectively, 84 % and 18 % (p <0.001).

Rehabilitation time

Various outcomes, such as time to return to work, to sports,
and recreational activities, were used in the studies to measure
the rehabilitation time. In order to evaluate the rehabilitation
time we aimed to combine the outcomes into time to return to
the normal daily activities. However, all studies used different
outcome measurements. Cardone et al. [26] showed that the
time to return to the pre-injury sports level was in favour of the
surgical group (18.8 versus 26.2 weeks), despite the fact that
these patients had a longer rehabilitation time before they were
able to return to their sports training at all (6.3 versus
2.4 weeks). Gstettner et al. [12] demonstrated that 4/19
(21 %) patients in the operative treatment group versus 4/15
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(27 %) patients in the conservative treatment group were not
able to return to their previous sports level. Furthermore, 1/24
(4.1 %) of the surgically managed patients and 3/17 (17.6 %)
of the conservatively managed patients were not able to return
to their former level of activity at work. In the study of Press
et al. [13] a significantly longer rehabilitation time for work
and recreational activities was seen in the surgical group,
respectively, 2.6 versus 0.8 months (p =0.04) and 6.4 versus
3.5 months (p =0.02).

Discussion

Despite the fact that many studies have been published
regarding the treatment of type III AC dislocations no
consensus has yet been reached. A major flaw in the published

studies is the lack of use of the Rockwood classification of AC
joint injuries [12]. Furthermore, the majority of the studies
investigating Rockwood type III include several types of
Rockwood injuries or incompatible types of other
classifications. This might decrease the informative value of
the results in these studies considerably.

In this study we reviewed the current literature and aimed
to outline the outcome of conservative versus operative
treatment of solely Rockwood type III AC dislocations.

We have performed a broad search on domain and
determinant in the title and abstract and have extended the
search by adding the search term 'three' and its synonyms in
all text fields. We are convinced that adding this search
term will not compromise or narrow the search, but
decrease the number of articles in any way. In contrast
to previous meta-analyses and reviews [16–19, 28] we

Table 2 Study characteristics

Study Design Population
(n)

Gender
(♂/♀)

Mean age
(years)

Mean follow-up
(months)

Surgical technique Conservative technique

Surg Cons Surg Cons Surg Cons Surg Cons

Calvo et al. [1] Retro 32 11 27/5 11/0 39.6 34.5 122.8 40.5 Modified Phemister Sling 2 wks, physio
afterwards

Cardone et al. [26] Prosp 8 6 8/0 6/0 26.7 29 44.8 29.5 Open reduction,
PDS banding

Sling until comfortable,
physio

Esen et al. [15] Retro 17 17 12/5 12/5 46.9 40.4 36.1 29.6 Modified Weaver
& Dunn

AC-bandage, physio
from start

Fremerey et al. [27] Retro 32 31 UK UK 35.9 33.7 6.1 yrs 6.5 yrs PDS banding Link bandage 4–6 wks/
sling 6–12 days, physio
when comfortable

Gstettner et al. [12] Retro 24 17 UK UK 37.2 36.2 32.1 36.8 AC Hook plate Sling, physio when
comfortable

Macdonald et al. [14] Retro 10 10 10/0 10/0 25 31.7 6.3 5.7 Bosworth screw,
Steinmann/Knowles pin

Sling immobilisation

Press et al. [13] Retro 16 10 12/4 9/1 30.7 49.6 32.3 33.4 Weaver & Dunn Sling, physio when
comfortable

Prokop et al. [9] Prosp 3 3 2/1 3 37 30.3 16 19.3 PDS banding Gilchrist bandage, physio
when comfortable

retro retrospective, prosp prospective, surg surgical, cons conservative, UK unknown, physio physiotherapy

Table 3 Objective shoulder scoring systems

Study Scoring
system

Max.
points

Operative
score (SD)

Operative
mean outcome

Conservative
score (SD)

Conservative
mean outcome

P-value

Calvo et al. [1] Imatani score 100 93.7 (±9.9) Excellent 94.1 (±12) Excellent 0.71

Esen et al. [15] Poigenfurst score Excellent 7 Excellent, 10 good Good 9 Excellent, 8 good Excellent 0.492

Gstettner et al. [12] Constant score 100 90.4 (12.9) Excellent 80.7 (17.4) Good 0.029*

Prokop et al. [9] Taft score 12 10.7 Excellent 10.3 Excellent NA

NA not available, SD standard deviation

*Statistically significant (p <0.05)
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also included German articles. The management of AC
injuries has been investigated thoroughly inGermany, therefore
including these studies provides a more valid reflection of the
current literature.

The most important outcome is the objective shoulder
function. In order to evaluate the objective shoulder function
multiple objective scoring tools have been developed:
Constant-Murley score [22], Imatani score [23], Poigenfurst
score [15], ULCA score [24], Taft score [25]. Unfortunately,
none of these scoring systems are comparable for analysis
because the scores of the different elements in the categories
between the scoring system do not match. The majority of the
studies showed no difference in the objective shoulder
function between the two treatment groups, this is in line with
the results of previous reviews [16, 18]. One study [12]
showed a significant difference in the objective shoulder
function in favour of the operative treatment group, i.e.
excellent versus good. However it is unclear what the clinical
relevance is in outcome between good and excellent and this is
relevant in order to draw conclusions based on this result.

All studies observed a higher complication rate in the
operative treatment group, which is an obvious consequence
of the invasive procedure. In six surgically treated patients a
surgical revision or additional treatment was indicated, and
therefore clinically relevant. However, the indication for this
decision is not mentioned in the studies. These reoperations
might prolong the rehabilitation period and enhance the
medical costs.

The radiographic assessments in the studies showed more
radiographic abnormalities, e.g. osteophytes, arthrosis/
arthritis and calcifications, after surgical treatment. Though
Gstettner et al. [12] reported that the radiographic
abnormalities were only clinically symptomatic in one out of
the 41 patients. This suggests that a higher number of
radiographic abnormalities in the surgical group might not
be a valid argument for conservative treatment. This is in
accordance with previous studies, which demonstrated that
radiological abnormalities after surgery were often not
clinically relevant in patients [2, 23, 28–31].

Nowadays, the cosmetic outcome is becoming more
and more an important factor. As presented in the
results above the cosmetic outcome, defined as a
permanent prominent dislocation of the shoulder, is
worse in the conservative treatment group. However,
complete anatomical correction is not always achieved
with surgery [1, 27]. One should consider the preference
of a better cosmetic outcome against the higher
complication rate in surgically treated patients.

As in previous reviews [32, 33], the studies were not
consistent regarding the rehabilitation time. Cardone et al.
[26] and Gstettner et al. [12] presented a better rehabilitation
time in the surgically treated patients, especially in the young
and physically active adults [26]. Press et al. [13] showed a
significantly longer rehabilitation time for the surgical patients.
This was also associated with a longer immobilisation period
which is according to protocol after the surgical procedure.

There are several open surgical techniques for the treatment
of AC dislocations [11, 16–18, 25, 32, 34]. The studies
included in this review all used open surgical procedures [1,
9, 12–15, 26, 27]. A novel minimally-invasive technique,
presented by Gille et al. [35], showed good results without
any complications. Because the outcome after surgery might
depend on the chosen surgical treatment, it is important to
evaluate the influence of the different surgical treatment on
the outcome. Therefore a study which evaluates solely the
outcome after different surgical procedures in patients with
AC dislocations would be justified.

Furthermore, we have to remark that the follow-up time in
the included studies might be too short to evaluate the long-
term outcomes of the function of the shoulder or long-term
complications. Moreover, the studies do not present any data
of the time between the start of physiotherapy or exercises to
strengthen the shoulder and the follow-up measurement of the
function of the shoulder. These activities are meant to improve
the shoulder function and therefore adjustment for the period
that a patient received the therapy would be appropriate.

There are a couple of limitations in our study. No
randomised trials regarding the treatment of Rockwood type
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III have been published yet. The critical appraisal showed a
poor internal validity of the studies and the results of this
review are based on level three and four studies. Though we
have to bear in mind that these studies are the best available
evidence. We only included studies which reported the results
of the Rockwood type III AC dislocation separately. Studies
which included patients with Rockwood type III, but did not
describe the results of type III solely, were not evaluated; this
might limit the results of our study.

Furthermore, due to the different scoring systems, we were
not able to compare the outcomes of the objective shoulder
function in the studies, which we consider as the most
important outcome of AC joint injuries.

Moreover, different surgical techniques and conservative
treatments were used in the studies. These treatments might
also have an influence on the outcome; this should be
investigated in an evidence-based manner.

In conclusion, this review showed no conclusive evidence
for the treatment of Rockwood type III AC dislocations.
Physically active young adults seem to have a slight
advantage in outcome when treated operatively. In order to
provide evidence for the best treatment in patients with
Rockwood type III AC dislocations a randomised trial should
be performed with a generalised study population and a long-
term follow-up.
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