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Abstract Purpose:
To synthesise the evidence on the prevalence of associated intraarticular lesions in subjects with acute
acromioclavicular joint (ACJ) dislocations.
Methods:
A search in two electronic databases (PUMBMED and EMBASE) was performed from 1985 to 2019. Two
independent reviewers selected studies that complied with the following inclusion criteria: (1) the study
included data on surgically treated ACJ dislocation grade III–V in the Rockwood classification, (2) the
ACJ injuries were acute (the surgery was performed less than 6 weeks after injury), (3) an arthroscopic
evaluation of the glenohumeral joint was performed during surgery. The quality of the studies included
was assessed using the tool of the Joanna Briggs Institute.
Results:
A total of 47 studies with acute ACJ injuries met the initial inclusion criteria. Of these, 21 studies (9
retrospective case series, 9 prospective case series and 3 retrospective cohort studies) presented data on
associated intraarticular lesions amenable for use in the meta-analysis. The meta-analysed studies included
a total of 860 subjects with acute ACJ dislocations with a male/female ratio of 6.5 and a mean age of
32 years. The meta-analysis showed a prevalence of associated intraarticular lesions in subjects with acute
ACJ of 19.9% (95% confidence interval [CI] 14.0–26.4%; 21 studies, 860 analysed participants; P = 0.000;
I 2: 74.5% random-effects model; low risk of bias).
Conclusion:
One in five subjects with surgically treated acute ACJ dislocations will have an associated intraarticular
lesion that requires further intervention. The case for a customary arthroscopic evaluation of the joint, even
when an open procedure is performed to deal with the ACJ dislocation, is strong.
Level of evidence IV
Trial registry Systematic review registration number: PROSPERO CRD42018090609.

Keywords (separated by '-') Shoulder arthroscopy - Acute acromioclavicular joint injury - Associated lesions - Acromioclavicular joint
injury

Footnote Information Electronic supplementary material The online version of this article (https://doi.org/10.1007/
s00167-020-05917-6) contains supplementary material, which is available to authorized users.
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Abstract

Purpose To synthesise the evidence on the prevalence of associated intraarticular lesions in subjects with acute acromio-

clavicular joint (ACJ) dislocations.

Methods A search in two electronic databases (PUMBMED and EMBASE) was performed from 1985 to 2019. Two inde-

pendent reviewers selected studies that complied with the following inclusion criteria: (1) the study included data on surgi-

cally treated ACJ dislocation grade III–V in the Rockwood classiication, (2) the ACJ injuries were acute (the surgery was 

performed less than 6 weeks after injury), (3) an arthroscopic evaluation of the glenohumeral joint was performed during 

surgery. The quality of the studies included was assessed using the tool of the Joanna Briggs Institute.

Results A total of 47 studies with acute ACJ injuries met the initial inclusion criteria. Of these, 21 studies (9 retrospective 

case series, 9 prospective case series and 3 retrospective cohort studies) presented data on associated intraarticular lesions 

amenable for use in the meta-analysis. The meta-analysed studies included a total of 860 subjects with acute ACJ dislocations 

with a male/female ratio of 6.5 and a mean age of 32 years. The meta-analysis showed a prevalence of associated intraarticular 

lesions in subjects with acute ACJ of 19.9% (95% conidence interval [CI] 14.0–26.4%; 21 studies, 860 analysed participants; 

P = 0.000; I2: 74.5% random-efects model; low risk of bias).

Conclusion One in ive subjects with surgically treated acute ACJ dislocations will have an associated intraarticular lesion 

that requires further intervention. The case for a customary arthroscopic evaluation of the joint, even when an open procedure 

is performed to deal with the ACJ dislocation, is strong.

Level of evidence IV

Trial registry Systematic review registration number: PROSPERO CRD42018090609.

Keywords Shoulder arthroscopy · Acute acromioclavicular joint injury · Associated lesions · Acromioclavicular joint 

injury

Introduction

Acute acromioclavicular joint (ACJ) injuries are relatively 

common. Their management depends on the severity of the 

injury, that is usually assessed according to the Rockwood 
Electronic supplementary material The online version of this 

article (https ://doi.org/10.1007/s0016 7-020-05917 -6) contains 

supplementary material, which is available to authorized users.
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classiication [3]. Grade I and II lesions are usually managed 

conservatively [51] but more severe injuries might require 

surgical treatment [3]. The indication for surgical repair and 

the speciic technique is a clearly controversial topic [51].

As the forces involved in the development of these inju-

ries are signiicant [22], sometimes, other injuries develop 

in the shoulder. The emergence of arthroscopically assisted 

techniques to deal with these injuries [42] allowed to per-

form a more complete assessment of the glenohumeral joint 

during surgery and to identify associated intraarticular 

lesions. The prevalence of these associated lesions has been 

reported in the literature in the last 10 years, with preva-

lences ranging from 6.5 to 48% [2, 28, 39, 40, 43, 55]. To 

obtain a more precise knowledge of the prevalence of these 

associated lesions is necessary as it might impact the man-

agement of ACJ dislocations: if the prevalence is high, other 

diagnostic procedures might be necessary or the surgeon 

might err on the side of a more aggressive approach to these 

injuries that includes a thorough arthroscopic assessment; 

if the prevalence is low, they should not afect the decision 

to surgically treat these injuries or afect the surgical tech-

nique used.

The objective of this systematic review was to synthesise 

the evidence available regarding the prevalence of associated 

intraarticular lesions in subjects with severe acute acromio-

clavicular joint dislocations (grade III, IV or V Rockwood’s 

classiication).

Materials and methods

This systematic review adheres to the recommendations of 

the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) statement [33, 35].

Protocol and registration

The review was registered in the PROSPERO prospective 

register of systematic databases with registration number 

CRD42018090609. The registry access is accessible at: 

https ://www.crd.york.ac.uk/PROSP ERO/displ ay_recor 

d.php?ID=CRD42 01809 0609.

Eligibility criteria

Types of studies

Prevalence studies, case series, case–control studies, cohort 

studies and randomized controlled trials with usable data for 

this review were considered for inclusion.

Types of participants

Subjects with acromioclavicular joint (ACJ) dislocation. 

To be eligible, the ACJ dislocation should fulil the fol-

lowing characteristics: (1) caused by a trauma; (2) severe, 

that is, grades III to V from Rockwood´s classiication; 

(3) required surgical treatment; (4) acute, that is, surgery 

was performed less than 6 weeks after injury; and (5) an 

arthroscopic evaluation of the glenohumeral joint was per-

formed during surgery.

Types of outcome measures

Primary outcome Prevalence of any associated intraar-

ticular lesions in the ipsilateral shoulder of the subjects 

with acute severe ACJ dislocation (dichotomous data). The 

associated intraarticular lesions must have been detected 

with the arthroscopic evaluation of the glenohumeral joint 

performed during in the surgery.

An associated intraarticular lesion was deined as a 

lesion identified during arthroscopy in the ipsilateral 

shoulder of a subject being surgically treated for an acute 

acromioclavicular joint disruption that required further 

surgical attention (that is, the surgeon had to perform 

another procedure to deal with the associated lesion).

Information sources and search

The search strategy included electronic databases and 

searches in other resources to find additional eligible 

studies that had not been disseminated via usual channels. 

The following restrictions based on language or date of 

publication were applied: studies published in languages 

diferent from English or Spanish were excluded; studies 

were included if publication date was after 1/1/1985. This 

date set limit was used as operative shoulder arthroscopy 

was initiated in 1987 [14] and only developed during the 

nineties [26].

The following electronic databases were consulted up to 

28/06/2019: MEDLINE (via Pubmed, Accessed 28/06/2019) 

with search strategy: (acromioclavicular OR acromioclavicu-

lar joint [MeSH Terms]) AND ("1985/01/01"[Date—Pub-

lication]: "2017/10/30"[Date—Publication]); and Scopus 

(Accessed 28/06/2019) with search strategy: TITLE-ABS-

Key (acromioclavicular) AND PUBYEAR > 1984. The 

bibliographies of the included studies, review articles, and 

clinical guidelines were reviewed looking for additional eli-

gible studies. Web of Science citation mapping was used 

to track articles that had cited the studies included for full-

text review. Handsearching of journals was not performed, 

because, to our knowledge, all relevant journals in this ield 
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are indexed in PubMed. Experts in the ield were also con-

tacted to identify additional unpublished studies.

Study selection

Two researchers (MARI and MSMR) independently 

screened titles and abstracts for eligibility. Full-text articles 

of potentially relevant or unclear studies were obtained and 

two reviewers (MARI and MSMR) independently applied 

the eligibility criteria. Disagreements were resolved through 

discussion. The included studies were identiied and the rea-

sons for exclusion of full-texts were recorded and detailed 

in the PRISMA lowchart (Fig. 1) [35] and in the table of 

characteristics of excluded studies (see Appendix 1).

Data collection process

The data of each included study was independently 

extracted by two of the authors (MARI and MSMR). A 

consensus method was used to agree on the inal extrac-

tion. A third author (RRD or JDH) intervened in case of 

disagreement. We did not try to obtain crucial missing 

information or clariication from study authors.

The following data were extracted for each study 

included: authors´ names, journal name, year of publi-

cation, country where the study was done, type of study 

(case series, case–control, cohort, randomized controlled 

trial, prevalence study), temporal sequence of the study 

(prospective or retrospective study), unicentric or multi-

centric, whether the primary aim of the study was to iden-

tify prevalence of associated intraarticular lesions, dates 

of subject recruitment, sample size, sex (male:female) 

ratio, age (mean, standard deviation, range), deinition of 

an acute injury, dominance of the involved arm, type of 

ACJ lesion (II, IV or V in the Rockwood classiication) 

and whether or not associated intraarticular lesions were 

reported.

The number of associated intraarticular lesions were 

recorded along with the type of injury, type of treatment 

performed (whether debridement or any other surgical 

treatment was performed) and whether the lesion was con-

sidered acute (related to the traumatic event that caused 

Fig. 1  PRISM low diagram for 

the systematic review Records iden�fied through 

database searching: 

Pubmed (n=2,580) 

Scopus (n=3,939) 

Total (n =6,519)
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Records a er duplicates removed 
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Full-text ar�cles excluded 

(n = 236) 

No arthroscopic exam  151 

Review study     14 

Surgical technique    12 
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Le�er to the editor       4 
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the ACJ injury) or pre-existing. The number of other 

lesions that did not require additional surgical treatment 

was also recorded.

For each subject with an associated intraarticular lesion, 

detailed information was recorded, if available, including 

age, sex, type of ACJ injury, side, Rockwood type, charac-

teristics of the associated intraarticular lesion and speciic 

treatment.

Risk of bias in individual studies

The risk of bias of each individual study was assessed 

according to the recommendations of the Joanna Briggs 

Institute 2014 Manual for Systematic Review of Prevalence 

and Incidence Data [25]. Based on this nine-item Critical 

Appraisal Checklist, we created a data extraction form with 

speciic instructions for assessment of risk of bias (See 

Appendix 2). The form was piloted with ive studies. Two 

authors (MARI and MSMR) independently assessed the risk 

of bias of each included study. Discrepancies were resolved 

through discussion. A third author (JLA or AM) intervened 

in case of disagreement.

Statistical analysis

Meta-analysis

For each review outcome, it was attempted to combine the 

results from individual studies in a meta-analysis to provide 

a pooled prevalence estimate only if the following criteria 

were met: (1) there were at least two studies; and (2) the 

studies were suiciently similar in terms of participants. 

All the studies were combined independently of their study 

design. The results were combined in a meta-analysis inde-

pendent of their risk of bias but we assessed the impact 

of this decision by sensitivity analysis (see Sensitivity 

analysis).

It was anticipated that the prevalence estimates would 

vary among studies due to the presence of diferent study 

populations and study designs. Thus, the pooled estimate of 

the meta-analysis was obtained with Freeman–Tukey Double 

Arcsine Transformation to stabilize the variances; the exact 

method was used to compute the conidence intervals, and 

also the DerSimonian and Laird (DL) method [12] which is 

based on a random-efects model. The inluence of the statis-

tical model used to pool data was assessed with a sensitivity 

analysis (see Sensitivity analysis). Results were presented as 

a central estimation of the prevalence accompanied with the 

95% conidence interval (CI). Statistical analyses were done 

using Stata 14 (StataCorp. 2015. Stata Statistical Software: 

Release 14. College Station, TX).

Assessment of heterogeneity

First the presence of clinical and methodological hetero-

geneity was assessed. Secondly, the statistical heterogene-

ity of the results was assessed considering the following 

factors: (1) visual inspection of the prevalence estimates: 

the results of the studies were displayed graphically with 

forest plots, and the heterogeneity was assessed visually; 

(2) the chi-squared test was used to identify heterogeneity 

 (Chi2 P value < 0.10 was deined as statistically signii-

cant) [10]; (3) the  I2 statistic was used to describe the per-

centage of the total variation across studies that was due 

to heterogeneity rather than sampling error (chance) [24]. 

Substantial statistical heterogeneity was deined as an I2 

estimate greater than or equal to 50% with a statistically 

signiicant  Chi2 P value.

To explain the heterogeneity found, subgroup analy-

ses were conducted (if the number of studies found was 

suicient). See ‘Subgroup analysis and investigation of 

heterogeneity’.

Assessment of publication bias

Publication bias was assessed with visual inspection of 

the funnel plot.

Investigation of heterogeneity

Meta-regression was used to determine if heterogeneity 

in the prevalence of associated intraarticular lesions var-

ied by the patients’ age. In addition, subgroup analyses 

was preformed to determine if heterogeneity in the results 

could be explained by the following factors: (1) Type of 

ACJ injury (III, IV or V in the Rockwood´s classiication); 

(2) Sex (male or female).

Sensitivity analysis

First, to assess the impact of the risk of bias of the 

included studies, the meta-analysis was repeated exclud-

ing studies with high risk of bias Second, another sensi-

tivity analysis was performed adding the 22 studies that 

did not report data on AI: assuming that these studies did 

not ind associated lesions. Third, an additional sensitivity 

analysis was performed including only the ive studies that 

focused speciically in determining the prevalence of IAL 

(assuming that those might be more focused in answering 

the question).

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

A
u

th
o

r
 P

r
o

o
f



U
N
C

O
R

R
E
C

T
E
D

 P
R
O

O
F

Journal : Large 167 Article No : 5917 Pages : 16 MS Code : 5917 Dispatch : 9-3-2020

Knee Surgery, Sports Traumatology, Arthroscopy 

1 3

The study did not require Institutional Review Board 

approval as it did not include any interaction with patients 

or medical records.

Results

Search results

The search of the electronic databases to 28 June 2019 iden-

tiied a total of 6519 records. The searches of other sources 

identiied no additional records. Following removal of dupli-

cates, 4251 records were assessed by title and abstract, and 

3598 records that did not match our inclusion criteria were 

excluded. A total of 283 full-text reports were retrieved for 

further assessment and excluded 236 full-text articles that 

did not meet the eligibility criteria (see Appendix 2; Fig. 1); 

the most frequent reason for exclusion [n = 151] was that no 

arthroscopic evaluation of the glenohumeral joint was per-

formed during the surgical procedure. No ongoing studies 

eligible for this review were identiied.

Characteristics of the included studies

This review included a total of 47 studies [1, 2, 4–9, 11, 

13, 15–21, 23, 27–32, 34, 37–40, 43–46, 48–50, 52–62] 

(Table 1). Of these, 21 [2, 5, 6, 11, 18, 19, 27, 29, 38–40, 

43–46, 48–50, 53, 55, 62] had information on associated 

intraarticular lesions and were included in the meta-analysis.

Of the 47 studies, 24 (51%) were retrospective case series, 

14 (30%) were prospective case series, 6 (13%) were retro-

spective cohort studies and 3 (6%) were prospective cohort 

studies. Of the 21 studies that reported data on associated 

intraarticular lesions, there were 9 (43%) retrospective case 

series, 9 (43%) prospective case series and 3 (14%) retro-

spective cohort studies. Five of the studies [2, 39, 40, 43, 

55] were speciically designed to identify the prevalence of 

associated intraarticular lesions in subject with ACJ injuries. 

The speciic details and main characteristic of each of the 

included studies can be found in Table 1.

The reports were published between 2004 and 2018, all of 

them in English, except for one in Spanish. The studies were 

conducted in diferent countries, including developing coun-

tries, being the most frequent Germany (with 14 of 47 stud-

ies, 30%). The sample sizes of the included studies ranged 

from 3 to 229 participants. All the studies included adults 

(mean ages ranging from 26 to 40 years). The proportion of 

males in the included studies ranged from 60 to 100%.

Regarding the characteristics of the ACJ injuries, in 18 

studies (38%), subjects with all severe (III–V) injuries were 

included, in 17 studies (36%), only subjects with type III 

or V injuries were included, in 6 studies (13%), only type 

IV and V lesions were included; to inish, 4 (8%) studies 

focused only in type V lesions and 2 (4%) in type III lesions. 

Only one study [43] included a single type VI lesion that was 

excluded from the analysis.

Risk of bias in individual studies

The results of the Critical appraisal Checklist for all 47 

included studies can be seen on Table 2. Twenty ive of the 

47 studies (53%) had good methodological quality (answered 

positively in more than 4 questions). Regarding the 21 stud-

ies included in the meta-analysis, all but 1 [11] (95%) had 

good methodological quality (Table 3).

Results of individual studies

The meta-analysis included 21 studies and a total of 860 

participants. The proportion of patients with associated 

intraarticular lesions ranged from 0% (two studies [11, 18] 

informed no associated intraarticular lesions in a combined 

total of 12 subjects with acute ACJ) to 43% [48]. For the 179 

subjects that had associated intraarticular lesions a total of 

185 associated intraarticular lesions were reported, because 

six subjects presented two associated intraarticular lesions. 

The details of the associated intraarticular lesions found are 

presented in Table 4.

Synthesis of results

The prevalence of associated intraarticular lesions in sub-

jects with acute ACJ was 19.9% (95% conidence interval 

(CI) 14.0–26.4%; 21 studies, 860 analysed participants; 

 Tau2 = 0.07;  Chi2 = 78.51, P = 0.000; I2: 74.5% random-

efects model; low risk of bias; Fig. 2).

Assessment of publication bias

Visual inspection of the funnel plot did not show a high risk 

of publication bias (see Fig. 3).

Sensitivity analyses

The meta-analysis was repeated to determine if the meth-

odological quality had an impact in the prevalence estimate. 

After excluding the only study with low quality [11], the 

prevalence estimate did not present relevant changes (preva-

lence 20.8%, 95% CI from 14.8 to 27.4%; 20 studies, 852 

analysed participants; random-efects model).

Adding the 22 studies that did not report data on associ-

ated intraarticular lesions, and assuming that the prevalence 

of associated intraarticular lesions in those studies was 0%, 

the prevalence thus estimated was 7.2% (95% CI from 3.5 to 

11.8%%; 1672 analysed participants; random-efects model).
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The meta-analysis that included only the ive studies [2, 

39, 40, 43, 55] that focused speciically in determining the 

prevalence of IAL estimated a prevalence of 20.4% (95% CI 

from 9.6 to 33.9%%; 5 studies, 507 analysed participants; 

random-efects model), and thus did not present relevant 

changes.

Investigation of heterogeneity

The meta-regression analysis for age did not demonstrate 

statistically signiicant diferences in the mean age of the 

participants with higher associated intraarticular lesions 

prevalence than those with lower associated intraarticular 

lesions prevalence.

The subgroup analysis according to the severity of the ACJ 

(grade III, IV or V) considered a total of seven studies that 

contained complete information on the severity of all sub-

jects (n = 522) [2, 6, 7, 43, 44, 52, 55]. The analysis did not 

demonstrate statistically signiicant diferences in the preva-

lence of associated intraarticular lesions in these subgroups 

with a prevalence of 10.4% (5.7–15.9%) for grade 3, 17.2% 

(6.2–30.8%) for grade 4 and 18.8% (13.8–24.4%) for grade 

5 (n.s.).

To perform the subgroup analysis according to the sex of 

the subjects with ACJ, a total of six studies that contained 

complete information on the sex of the subjects were included 

[6, 7, 40, 43–45]. The analysis did not demonstrate statisti-

cally signiicant diferences in the prevalence of associated 

intraarticular lesions between sexes: males had a prevalence 

of associated intraarticular lesions of 17.2% (4.3–26.4%) and 

females had a prevalence of 3.7% (0.0–29.9%) (n.s.).

Discussion

Summary of main results

The most important inding of this study is that one in ive 

subjects (19.9%, 95% conidence intervals: 14.0–26.4%) 

with an acute severe (Rockwood grade III–IV–V) ACJ 

dislocation has an associated intraarticular injury that 

required surgical management. This meta-analysis was 

based on 21 studies (all of them but one of good qual-

ity). However, we found substantial heterogeneity between 

them that could not be easily explained.

Quality of the evidence

The risk of bias of the included studies was low. However, 

there was substantial statistical heterogeneity in the results, 

which could not be explained by predeined factors. This 

reduces our conidence in the estimate obtained by our meta-

analysis. In addition, publication bias was not assessed by Ta
b

le
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Table 2  Quality assessment for the 47 included studies

N First author Publication date Included 

in meta-

analysis

Question 1 Question 2 Question 3

Yes No Unclear N. A Yes No Unclear N. A Yes No Unclear N. A

1 Abat, F 2012 No X X X

2 Arrigoni, P 2014 Yes X X X

3 Bin Abd Razak, HR 2018 No X X X

4 Cavinatto, LM 2011 Yes X X X

5 Chaudhary, D 2015 Yes X X X

6 Chernchujit, B 2006 No X X X

7 Cohen, G 2011 No X X X

8 De Beer, J 2017 No X X X

9 Defoort, S 2010 Yes X X X

10 El Sallakh, SA 2012 No X X X

11 Faggiani, M 2016 No X X X

12 Flinkkila, TE 2014 No X X X

13 Gangary, SK 2016 No X X X

14 Gille, J 2013 Yes X X X

15 Glanzmann, MC 2013 Yes X X X

16 Gupta, P 2016 No X X X

17 Hann, C 2018 No X X X

18 Hashiguchi, H 2018 No X X X

19 Jensen, G 2017 No X X X

20 Jensen, G 2014 Yes X X X

21 Jobmann, S 2017 Yes X X X

22 Kany J 2012 No X X X

23 Kraus, N 2013 No X X X

24 LA, G. O. V 2009 No X X X

25 Liu, X., 2015 No X X X

26 Müller,D 2018 No X X X

27 Murena, L., E 2009 Yes X X X

28 Pauly, S 2013 Yes X X X

29 Pauly, S., 2009 Yes X X X

30 Ruiz Iban, MA 2018 Yes X X X

31 Rush, L. N 2016 Yes X X X

32 Salzmann, G 2010 Yes X X X

33 Scheibel, M., 2011 Yes X X X

34 Shin, S. J 2015 Yes X X X

35 Shin, S. J., 2017 Yes X X X

36 Spoliti, M., 2014 Yes X X X

37 Takase, K 2016 No X X X

38 Theopold, J 2015 Yes X X X

39 Thiel, E 2011 No X X X

40 Tischer, T 2009 Yes X X X

41 Tomlinson, DP 2008 No X X X

42 Trikha, SP 2004 No X X X

43 Vrgoc, G 2015 No X X X

44 Vulliet, P 2017 No X X X

45 Xu, J 2018 No X X X

46 Zhang, LF 2017 Yes X X X

47 Zhang, L 2018 No X X X
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Table 2  (continued)

N First author Publication date Included 

in meta-

analysis

Question 4 Question 5 Question 6

Yes No Unclear N. A Yes No Unclear N. A Yes No Unclear N. A

1 Abat, F 2012 No X X X

2 Arrigoni, P 2014 Yes X X X

3 Bin Abd Razak, HR 2018 No X X X

4 Cavinatto, LM 2011 Yes X X X

5 Chaudhary, D 2015 Yes X X X

6 Chernchujit, B 2006 No X X X

7 Cohen, G 2011 No X X X

8 De Beer, J 2017 No X X X

9 Defoort, S 2010 Yes X X X

10 El Sallakh, SA 2012 No X X X

11 Faggiani, M 2016 No X X X

12 Flinkkila, TE 2014 No X X X

13 Gangary, SK 2016 No X X X

14 Gille, J 2013 Yes X X X

15 Glanzmann, MC 2013 Yes X X X

16 Gupta, P 2016 No X X X

17 Hann, C 2018 No X X X

18 Hashiguchi, H 2018 No X X X

19 Jensen, G 2017 No X X X

20 Jensen, G 2014 Yes X X X

21 Jobmann, S 2017 Yes X X X

22 Kany J 2012 No X X X

23 Kraus, N 2013 No X X X

24 LA, G. O. V 2009 No X X X

25 Liu, X., 2015 No X X X

26 Müller,D 2018 No X X X

27 Murena, L., E 2009 Yes X X X

28 Pauly, S 2013 Yes X X X

29 Pauly, S., 2009 Yes X X X

30 Ruiz Iban, MA 2018 Yes X X X

21 Rush, L. N 2016 Yes X X X

32 Salzmann, G 2010 Yes X X X

33 Scheibel, M., 2011 Yes X X X

34 Shin, S. J 2015 Yes X X X

35 Shin, S. J., 2017 Yes X X X

36 Spoliti, M., 2014 Yes X X X

37 Takase, K 2016 No X X X

38 Theopold, J 2015 Yes X X X

39 Thiel, E 2011 No X X X

40 Tischer, T 2009 Yes X X X

41 Tomlinson, DP 2008 No X X X

42 Trikha, SP 2004 No X X X

43 Vrgoc, G 2015 No X X X

44 Vulliet, P 2017 No X X X

45 Xu, J 2018 No X X X

46 Zhang, LF 2017 Yes X X X

47 Zhang, L 2018 No X X X
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Table 2  (continued)

N First author Publication 

date

Included 

in meta-

analysis

Question 7 Question 8 Question 9

Yes No Unclear N. A Yes No Unclear N. A Yes No Unclear N. A Quality 

score

1 Abat, F 2012 No X X X 4

2 Arrigoni, P 2014 Yes X X X 7

3 Bin Abd Razak, HR 2018 No X X X 5

4 Cavinatto, LM 2011 Yes X X X 4

5 Chaudhary, D 2015 Yes X X X 3

6 Chernchujit, B 2006 No X X X 5

7 Cohen, G 2011 No X X X 4

8 De Beer, J 2017 No X X X 2

9 Defoort, S 2010 Yes X X X 4

11 El Sallakh, SA 2012 No X X X 4

12 Faggiani, M 2016 No X X X 4

13 Flinkkila, TE 2014 No X X X 4

14 Gangary, SK 2016 No X X X 4

15 Gille, J 2013 Yes X X X 3

16 Glanzmann, MC 2013 Yes X X X 6

17 Gupta, P 2016 No X X X 4

18 Hann, C 2018 No X X X 4

19 Hashiguchi, H 2018 No X X X 4

20 Jensen, G 2017 No X X X 5

21 Jensen, G 2014 Yes X X X 7

22 Jobmann, S 2017 Yes X X X 6

23 Kany J 2012 No X X X 5

24 Kraus, N 2013 No X X X 4

25 LA, G. O. V 2009 No X X X 2

26 Liu, X., 2015 No X X X 4

27 Müller,D 2018 No X X X 5

28 Murena, L., E 2009 Yes X X X 6

29 Pauly, S 2013 Yes X X X 7

30 Pauly, S., 2009 Yes X X X 7

31 Ruiz Iban, MA 2018 Yes X X X 8

32 Rush, L. N 2016 Yes X X X 4

33 Salzmann, G 2010 Yes X X X 5

34 Scheibel, M., 2011 Yes X X X 5

35 Shin, S. J 2015 Yes X X X 6

36 Shin, S. J., 2017 Yes X X X 6

37 Spoliti, M., 2014 Yes X X X 5

38 Takase, K 2016 No X X X 5

39 Theopold, J 2015 Yes X X X 5

40 Thiel, E 2011 No X X X 2

41 Tischer, T 2009 Yes X X X 7

42 Tomlinson, DP 2008 No X X X 2

43 Trikha, SP 2004 No X X X 2

44 Vrgoc, G 2015 No X X X 5

45 Vulliet, P 2017 No X X X 5

46 Xu, J 2018 No X X X 4

47 Zhang, LF 2017 Yes X X X 4

48 Zhang, L 2018 No X X X 4

The answer to each predeined question (for full question text see appendix 1) and the number of positively evaluated questions is included
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statistical methods as there is not an accepted approach for 

prevalence data.

To our knowledge, there is no system available to deter-

mine the quality of a body of evidence for meta-analyses of 

prevalence data [47]. A system-like GRADE (Grading of 

Recommendations Assessment, Development and Evalua-

tion) [47] is needed for evidence obtained in a meta-analysis 

of prevalence data.

In summary, considering all these factors, it cannot be 

concluded that the quality of the evidence obtained in this 

meta-analysis is high. It should be downgraded, at least, due 

to the presence of unexplained heterogeneity.

Potential biases in the review process

The searches were extensive to reduce the risk of publication 

bias and to identify as much relevant evidence as possible: an 

exhaustive search across relevant databases was conducted. 

Moreover, experts in the ield were contacted looking for 

non-published trials. However, we cannot conclude that the 

results of our meta-analysis were not distorted by publication 

bias. The consideration of all relevant information available 

for the review outcome was hindered, because not all stud-

ies included in the systematic review were included in the 

meta-analysis.

There is not a validated tool to assess the risk of bias of 

prevalence studies. The tool developed by the JBI [25] was 

used even as it considers domains not related to the risk of 

bias such as external validity assessment. Anyhow, this tool 

was useful to identify relevant methodological laws in the 

included studies.

One signiicant bias in this study is that all the subjects 

included for analysis had surgery. Surgery for a severe ACJ 

dislocation is not warranted as the treatment these lesions 

is controversial and not all are operated. In none of the 

included studies, the authors operated all the severe ACJ dis-

location that they encountered; leaving an undisclosed per-

centage of subjects managed conservatively. The prevalence 

Table 3  The information on number of associated intraarticular lesions (AIL) in subjects with acute acromioclavicular joint injuries (ACJ) for 

the 21 studies included in the meta-analysis

The mean age, the sex and Rockwood’s grade information when available is provided for both ACJ and AIL. (− : information not available)

Study n Author Year Acute acromioclavicular joint injuries (ACJ) Associated intraarticular lesions (AIL)

N

ACJ
N ACJ accord-

ing to Rockwood 

type

Mean age ACJ Sex ACJ N AIL N of AIL 

according to 

Rockwood 

type

Mean age AIL Sex 

AIL

III IV V ♀ ♂ III IV V ♀ ♂

2 Arrigoni, P 2014 64 64 0 0 37,1 8 56 19 19 0 0 – – –

4 Cavinatto, LM 2011 20 5 0 15 33 20 1 0 0 1 29.0 0 1

5 Chaudhary, D 2015 17 6 1 10 35 2 15 1 0 0 1 21.0 0 1

9 Defoort, S 2010 9 2 7 0 – – – 0 0 0 0 – – –

14 Gille, J 2013 3 – – – – – – 0 0 0 0 – – –

15 Glanzmann, MC 2013 19 16 3 0 37,2 2 17 5 – – – – – –

20 Jensen, G 2014 26 10 16 16 39 3 23 3 – – – – – –

21 Jobmann, S 2017 55 – – – 35,2 6 49 15 – – – – – –

27 Murena, L., E 2009 16 10 4 2 33,3 1 15 4 – – – – – –

28 Pauly, S 2009 40 3 3 34 38,2 2 38 9 – – – 41.1 0 9

29 Pauly, S 2013 125 6 0 119 38,5 13 112 37 0 0 37 44.8 4 33

30 Ruiz Iban, MA 2018 200 110 34 56 36,7 52 148 20 9 7 4 36.6 1 19

31 Rush, LN 2016 21 5 1 15 30,3 0 21 5 – – – 30.2 0 5

32 Salzmann, G 2010 23 3 3 17 37,5 2 21 4 – – – – – –

33 Scheibel, M., 2011 37 – – 37 38,6 4 33 5 – – – – – –

34 Shin, SJ., 2017 21 7 – 14 41,1 1 20 9 – – – – – –

35 Shin, SJ 2015 18 3 1 14 45,4 1 17 7 – – – – – –

36 Spoliti, M., 2014 19 10 3 6 33 3 16 7 3 3 1 30.9 – –

38 Theopold, J 2015 26 3 4 19 38 1 25 11 – – – – – –

40 Tischer, T 2009 77 5 30 42 35,5 9 68 14 0 6 8 – – –

46 Zhang, LF 2017 24 8 0 16 28,7 3 21 3 – – – – – –
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of IAL lesions in this conservatively managed group might 

be diferent. The results reported here should then only be 

applied to subjects in which surgery is being considered.

Agreements and disagreements with other studies 
or reviews

The general prevalence of associated intraarticular lesions 

found in this meta-analysis is 20%. This is broadly in line 

with that found in the only two previous prospective stud-

ies focused in deining the prevalence of these lesions after 

acute ACJ dislocation: Pauli et al. [39] found a prevalence of 

22.5% and later on, examining a diferent cohort [40] found 

a prevalence of 30%. The prevalence in retrospective series 

seems to be lower, this might be probably due to the fact 

that milder lesions were overlooked when reporting clinical 

results. This probably explains also the lower prevalence 

(10%) found in our large retrospective study [43]. The analy-

sis excluded the large prospective study by Jensen et al. [28] 

in which a prevalence of 53% was found. The exclusion was 

unfortunate but was due to the inability to efectively dis-

tinguish data from lesions found in acute and chronic cases.

The subgroup analysis according to the severity of the 

ACJ injuries did not yield signiicant prevalence difer-

ences. This contradicts with Pauli et al. [40] who did ind 

an increased prevalence grade V injuries (23%) compared 

to grade III injuries (0%). Ruiz Ibán et al. [43] also found 

an increased prevalence of IAL in subjects with grade IV 

lesions (17%) compared to those with grade III lesions 

(7.6%). That this difference was not appreciated in the 

meta-analysis might be explained by the heterogeneity of 

the studies.

The subgroup analysis according to the sex of the subjects 

with ACJ injuries did not yield signiicant prevalence dif-

ferences. This is in line with other studies [28, 40, 55] but 

Ruiz Ibán et al. [43] found an increased prevalence of IAL in 

males (13%) compared to females (2%). That this diference 

Table 4  Summarized 

characteristics of the 185 

associated intraarticular lesions 

(AIL) found in 179 subjects 

with acute acromioclavicular 

joint injuries (ACJ)

The treatment is also stated with the number between parentheses stating the number of lesions that were 

treated with that option

Lesion type N Treatment

Biceps lesions 84

SLAP lesion 77

Undeined SLAP 8 Repair (6), not reported (2)

Type I SLAP 30 Debridement (30)

Type II SLAP 30 Repair (10), tenodesis (5), debridement (6), 

not reported (9)

Type III SLAP 4 Repair (2), tenodesis (1), debridement (1)

Type IV SLAP 5 Repair (3), tenodesis (1), debridement (1),

Biceps tendon partial tear 4 Biceps Tenodesis (4)

Degenerative biceps 3 Biceps Tenodesis (3)

Posterosuperior cuff lesions 42

PASTA 26 Debridement (23), repair (3)

Bursal tears 2 Repair (2)

Full thickness supraspinatus tear 5 Debridement (2), repair (3)

Two or three tendon tears 5 Not reported (5)

Unspeciied cuf lesion 4 Debridement (2), repair (1), not reported (1)

Subscapularis lesions 28

Partial SSC 28 Debridement (18), repair (10)

Labral lesions 22

Anteroinferior 18 Repair (15), not reported (3)

Posterior 2 Repair (1), not reported (1)

SLAP 5 2 Repair (2)

Chondral lesions 5

Glenoid 3 Debridement (3)

Humerus 2 Debridement (2)

Rotator interval lesions 4

Rotator interval tears 1 Debridement (1)

Biceps pulley type 1 lesions 3 Debridement (3)
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was not appreciated might be explained by relative scarcity 

of ACJ lesions in females (the sex ratio was 8:1).

The meta-regression analysis on the efect of age did not 

clarify whether more IAL should be expected in younger 

or older subjects. This is in line with the indings of most 

authors [2, 39, 40, 55] but difers with the indings of Jensen 

et al. [28]; but as stated by these authors, the diference was 

mainly in chronic AJC injury cases, not in acute injuries. 

Probably, if IAL that were present before the traumatic insult 

are excluded, there would not be any relevant efect of age 

on prevalence.

Implications for clinical practice

In severe ACJ, in particular grade III injuries, whether to 

operate or not and whether the surgical procedure should be 

delayed initially to assess for early outcomes are controver-

sial issues. Knowing the prevalence of relevant associated 

injuries in the glenohumeral joint is important. If the preva-

lence is high, magnetic resonance imaging (MRI) might be 

needed in these subjects, or surgical treatment might be con-

sidered right away to deal with the associated lesions. Fur-

thermore, arthroscopic assessment of the glenohumeral joint 

should be considered for all surgical cases even if deinitive 

management is performed though open surgery. If the preva-

lence is low, then the possible presence of these associated 

injuries should not afect clinical decision-making.

The results of this meta-analysis show that between 14 

and 26% of subjects with ACJ injuries have associated 

intraarticular lesions that require further surgical treatment. 

This relatively high prevalence might warrant further imag-

ing studies such as MRI. MRI has shown a high concordance 

with arthroscopic indings [36], but it is unclear if it would 

be able to detect associated lesions [28, 41].

Whether these igures tilt anybody to decide for treating 

an ACJ injury surgically instead of conservatively should 

be left to each speciic surgeon, but we agree with Jensen 

[41], Tischer [55] and Pauly [40] that, if a patient has been 

already scheduled for surgery, an arthroscopic examination 

of the glenohumeral joint should be performed customarily.

Implications for future research

The data synthesised in this meta-analysis, although it has 

a substantial statistical heterogenicity, come from relatively 

high-quality studies, two of them being prospective stud-

ies focused speciically in inding prevalence of associated 

Fig. 2  PRISM low diagram for 

the systematic review
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intraarticular lesions in subjects operated for severe ACJ 

injuries.

But there is an unmet need: we do not know the preva-

lence of these lesions in subjects who were not eventually 

operated, thus, a prospective MRI evaluation of a full cohort 

of subjects with severe acute ACJ injuries might be helpful 

in deining the true prevalence of these associated lesions.

Conclusions

One in ive subjects with surgically treated acute ACJ dis-

locations will have an associated intraarticular lesion that 

requires further intervention. The case for a customary 

arthroscopic evaluation of the joint, even when an open 

procedure is performed to deal with the ACJ dislocation, 

is strong.

Funding No funding was received to perform this research.

References

 1. Abat González F, Gelber PE, Sarasquete J (2012) Arthroscopic 

anatomic repair of acute acromioclavicular joint dislocations. 

Trauma 23:14–19

 2. Arrigoni P, Brady PC, Zottarelli L, Barth J, Narbona P, Huberty D 

et al (2014) Associated lesions requiring additional surgical treat-

ment in grade 3 acromioclavicular joint dislocations. Arthroscopy 

30:6–10

 3. Beitzel K, Mazzocca AD, Bak K, Itoi E, Kibler WB, Mirzayan R 

et al (2014) ISAKOS upper extremity committee consensus state-

ment on the need for diversiication of the Rockwood classiica-

tion for acromioclavicular joint injuries. Arthroscopy 30:271–278

 4. Bin Abd Razak HR, Yeo EN, Yeo W, Lie TD (2018) Short-term 

outcomes of arthroscopic TightRope((R)) ixation are better than 

hook plate ixation in acute unstable acromioclavicular joint dis-

locations. Eur J Orthop Surg Traumatol 28:869–875

 5. Cavinatto LM, Iwashita RA, Neto AAF, Benegas E, Malavolta 

EA, Gracitelli MEC et al (2011) Arthroscopic treatment of acute 

acromioclavicular joint dislocation using suture anchors. Acta 

Ortop Bras 19:141–144

 6. Chaudhary D, Jain V, Joshi D, Jain JK, Goyal A, Mehta N (2015) 

Arthroscopic ixation for acute acromioclavicular joint disruption 

using the TightRope device. J Orthop Surg 23:309–314

 7. Chernchujit B, Tischer T, Imhoff AB (2006) Arthroscopic 

reconstruction of the acromioclavicular joint disruption: surgi-

cal technique and preliminary results. Arch Orthop Trauma Surg 

126:575–581

 8. Cohen G, Boyer P, Pujol N, Hamida Ferjani B, Massin P, Hardy P 

(2011) Endoscopically assisted reconstruction of acute acromio-

clavicular joint dislocation using a synthetic ligament. Outcomes 

at 12 months. Orthop Traumatol Surg Res 97:145–151

 9. De Beer J, Schaer M, Latendresse K, Raniga S, Moor BK, Zum-

stein MA (2017) BiPOD arthroscopic acromioclavicular repair 

restores bidirectional stability. Orthopedics 40:e35–e43

 10. Deeks J, Higgins JDA (2008) Chapter 9: analysing data and 

undertaking meta-analyses. In: The Cochrane Collaboration 

(ed.) Cochrane handbook for systematic reviews of interven-

tions version 5.1.02011. The Cochrane Collaboration, London, 

doi:10.1002/9780470712184.ch9

 11. Defoort S, Verborgt O (2010) Functional and radiological out-

come after arthroscopic and open acromioclavicular stabiliza-

tion using a double-button ixation system. Acta Orthop Belg 

76:585–591

 12. DerSimonian R, Laird N (1986) Meta-analysis in clinical trials. 

Control Clin Trials 7:177–188

 13. El Sallakh SA (2012) Evaluation of arthroscopic stabilization of 

acute acromioclavicular joint dislocation using the TightRope 

system. Orthopedics 35:e18–22

 14. Ellman H (1987) Arthroscopic subacromial decompression: analy-

sis of one- to three-year results. Arthroscopy 3:173–181

 15. Faggiani M, Vasario GP, Mattei L, Calo MJ, Castoldi F (2016) 

Comparing mini-open and arthroscopic acromioclavicular joint 

repair: functional results and return to sport. Musculoskelet Surg 

100:187–191

 16. Flinkkila TE, Ihanainen E (2014) Results of arthroscopy-assisted 

tightrope repair of acromioclavicular dislocations. Shoulder 

Elbow 6:18–22

 17. Gangary SK, Meena S (2016) Arthroscopic stabilization of acute 

acromioclavicular joint dislocation with tightrope AC system: a 

tale of failures. Arthroscopy 3:13–16

 18. Gille J, Heinrichs G, Unger A, Riepenhof H, Herzog J, Kienast 

B et al (2013) Arthroscopic-assisted hook plate ixation for acro-

mioclavicular joint dislocation. Int Orthop 37:77–82

 19. Glanzmann MC, Buchmann S, Audige L, Kolling C, Flury M 

(2013) Clinical and radiographical results after double lip but-

ton stabilization of acute grade III and IV acromioclavicular joint 

separations. Arch Orthop Trauma Surg 133:1699–1707

 20. Gupta P, Kansal G, Srivastav S, Agarwal S (2016) Arthroscopic 

ixation using TightRope device for acute acromioclavicular joint 

disruptions. Arthroscopy 3:7–12

 21. Hann C, Kraus N, Minkus M, Maziak N, Scheibel M (2018) Com-

bined arthroscopically assisted coraco- and acromioclavicular sta-

bilization of acute high-grade acromioclavicular joint separations. 

Knee Surg Sports Traumatol Arthrosc 26:212–220

 22. Harris RI, Wallace AL, Harper GD, Goldberg JA, Sonnabend 

DH, Walsh WR (2000) Structural properties of the intact and the 

reconstructed coracoclavicular ligament complex. Am J Sports 

Med 28:103–108

 23. Hashiguchi H, Iwashita S, Abe K, Sonoki K, Yoneda M, Takai 

S (2018) Arthroscopic coracoclavicular ligament reconstruction 

0
.2

.4
.6

s
e

(E
S

)

-1 -.5 0 .5 1 1.5
ES

Funnel plot with pseudo 95% confidence limits

Fig. 3  PRISM low diagram for the systematic review

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

A
u

th
o

r
 P

r
o

o
f



U
N
C

O
R

R
E
C

T
E
D

 P
R
O

O
F

Journal : Large 167 Article No : 5917 Pages : 16 MS Code : 5917 Dispatch : 9-3-2020

Knee Surgery, Sports Traumatology, Arthroscopy 

1 3

for acromioclavicular joint dislocation. J Nippon Med Sch 

85:166–171

 24. Higgins JP, Thompson SG, Deeks JJ, Altman DG (2003) Measur-

ing inconsistency in meta-analyses. BMJ 327:557–560

 25. Joanna Briggs Institute (2014) Joanna Briggs Institute Reviewers’ 

Manual: 2014 edition / Supplement. The Joanna Briggs Institute; 

2014. ABN: 61 249 878 937. https ://wiki.joann abrig gs.org/displ 

ay/MANUA L/JBI+Revie wer%27s+Manua l

 26. Iqbal S, Jacobs U, Akhtar A, Macfarlane RJ, Waseem M (2013) 

A history of shoulder surgery. Open Orthop J 7:305–309

 27. Jensen G, Katthagen JC, Alvarado LE, Lill H, Voigt C (2014) Has 

the arthroscopically assisted reduction of acute AC joint separa-

tions with the double tight-rope technique advantages over the cla-

vicular hook plate ixation? Knee Surg Sports Traumatol Arthrosc 

22:422–430

 28. Jensen G, Millett PJ, Tahal DS, Al Ibadi M, Lill H, Katthagen JC 

(2017) Concomitant glenohumeral pathologies associated with 

acute and chronic grade III and grade V acromioclavicular joint 

injuries. Int Orthop 41:1633–1640

 29. Jobmann S, Buckup J, Colcuc C, Roessler PP, Zimmermann E, 

Schuttler KF et al (2019) Anatomic ligament consolidation of the 

superior acromioclavicular ligament and the coracoclavicular liga-

ment complex after acute arthroscopically assisted double coracocla-

vicular bundle stabilization. Knee Surg Sports Traumatol Arthrosc 

27:3168–3179

 30. Kany J, Amaravathi RS, Guinand R, Valenti P (2012) Arthroscopic 

acromioclavicular joint reconstruction using a synthetic ligament 

device. Eur J Orthop Surg Traumatol 22:357–364

 31. Kraus N, Haas NP, Scheibel M, Gerhardt C (2013) Arthroscopi-

cally assisted stabilization of acute high-grade acromioclavicular 

joint separations in a coracoclavicular Double-TightRope technique: 

V-shaped versus parallel drill hole orientation. Arch Orthop Trauma 

Surg 133:1431–1440

 32. La GV, Visco A, Daneu Fernandes LF, Ng GOC (2009) Arthro-

scopic treatment of acromioclavicular joint dislocation by tight rope 

technique (Arthrex((R))). Rev Bras Ortop 44:52–56

 33. Liberati A, Altman DG, Tetzlaf J, Mulrow C, Gotzsche PC, Ioan-

nidis JP et al (2009) The PRISMA statement for reporting system-

atic reviews and meta-analyses of studies that evaluate health care 

interventions: explanation and elaboration. PLoS Med 6:e1000100

 34. Liu X, Huangfu X, Zhao J (2015) Arthroscopic treatment of acute 

acromioclavicular joint dislocation by coracoclavicular ligament 

augmentation. Knee Surg Sports Traumatol Arthrosc 23:1460–1466

 35. Moher D, Liberati A, Tetzlaf J, Altman DG, Group P (2009) Pre-

ferred reporting items for systematic reviews and meta-analyses: the 

PRISMA statement. PLoS Med 6:e1000097

 36. Momenzadeh OR, Gerami MH, Seidbakht S, Dehghani S (2015) 

Assessment of correlation between MRI and arthroscopic pathologic 

indings in the shoulder joint. Arch Bone Joint Surg 3:286–290

 37. Muller D, Reinig Y, Hofmann R, Blank M, Welsch F, Schweigkoler 

U et al (2018) Return to sport after acute acromioclavicular stabiliza-

tion: a randomized control of double-suture-button system versus 

clavicular hook plate compared to uninjured shoulder sport athletes. 

Knee Surg Sports Traumatol Arthrosc 26:3832–3847

 38. Murena L, Vulcano E, Ratti C, Cecconello L, Rolla PR, Surace 

MF (2009) Arthroscopic treatment of acute acromioclavicular joint 

dislocation with double lip button. Knee Surg Sports Traumatol 

Arthrosc 17:1511–1515

 39. Pauly S, Gerhardt C, Haas NP, Scheibel M (2009) Prevalence of 

concomitant intraarticular lesions in patients treated operatively for 

high-grade acromioclavicular joint separations. Knee Surg Sports 

Traumatol Arthrosc 17:513–517

 40. Pauly S, Kraus N, Greiner S, Scheibel M (2013) Prevalence and 

pattern of glenohumeral injuries among acute high-grade acromio-

clavicular joint instabilities. J Shoulder Elbow Surg 22:760–766

 41. Pogorzelski J, Beitzel K, Ranuccio F, Wortler K, Imhof AB, Millett 

PJ et al (2017) The acutely injured acromioclavicular joint—which 

imaging modalities should be used for accurate diagnosis? A sys-

tematic review BMC Musculoskelet Disord 18:515

 42. Rolla PR, Surace MF, Murena L (2004) Arthroscopic treatment of 

acute acromioclavicular joint dislocation. Arthroscopy 20:662–668

 43. Ruiz Iban MA, Sarasquete J, Gil de Rozas M, Costa P, Tovio JD, 

Carpinteiro E et al (2018) Low prevalence of relevant associated 

articular lesions in patients with acute III-VI acromioclavicular 

joint injuries. Knee Surg Sports Traumatol Arthrosc. https ://doi.

org/10.1007/s0016 7-018-5089-x

 44. Rush LN, Lake N, Stiefel EC, Hobgood ER, Ramsey JR, O’Brien 

MJ et al (2016) Comparison of short-term complications between 2 

methods of coracoclavicular ligament reconstruction: a multicenter 

study. Orthop J Sports Med 4:2325967116658419

 45. Salzmann GM, Walz L, Buchmann S, Glabgly P, Venjakob A, 

Imhof AB (2010) Arthroscopically assisted 2-bundle anatomical 

reduction of acute acromioclavicular joint separations. Am J Sports 

Med 38:1179–1187

 46. Scheibel M, Droschel S, Gerhardt C, Kraus N (2011) Arthroscopi-

cally assisted stabilization of acute high-grade acromioclavicular 

joint separations. Am J Sports Med 39:1507–1516

 47. Schünemann H, Brożek J, Guyatt G, Oxman A. (2013) Handbook 

for grading the quality of evidence and the strength of recommenda-

tions using the GRADE approach. The GRADE Working Group. 

https ://gdt.grade pro.org/app/handb ook/handb ook.html

 48. Shin SJ, Jeon YS, Kim RG (2017) Arthroscopic-assisted coracocla-

vicular ligament reconstruction for acute acromioclavicular disloca-

tion using 2 clavicular and 1 coracoid cortical ixation buttons with 

suture tapes. Arthroscopy 33:1458–1466

 49. Shin SJ, Kim NK (2015) Complications after arthroscopic coraco-

clavicular reconstruction using a single adjustable-loop-length sus-

pensory ixation device in acute acromioclavicular joint dislocation. 

Arthroscopy 31:816–824

 50. Spoliti M, De Cupis M, Via AG, Oliva F (2014) All arthroscopic sta-

bilization of acute acromioclavicular joint dislocation with iberwire 

and endobutton system. Muscles Ligaments Tendons J 4:398–403

 51. Stucken C, Cohen SB (2015) Management of acromioclavicular 

joint injuries. Orthop Clin North Am 46:57–66

 52. Takase K, Yamamoto K (2016) Arthroscopic procedures and thera-

peutic results of anatomical reconstruction of the coracoclavicular 

ligaments for acromioclavicular Joint dislocation. Orthop Traumatol 

Surg Res 102:583–587

 53. Theopold J, Marquass B, von Dercks N, Mutze M, Henkelmann R, 

Josten C et al (2015) Arthroscopically guided navigation for repair of 

acromioclavicular joint dislocations: a safe technique with reduced 

intraoperative radiation exposure. Patient Saf Surg 9:41

 54. Thiel E, Mutnal A, Gilot GJ (2011) Surgical outcome following 

arthroscopic ixation of acromioclavicular joint disruption with the 

tightrope device. Orthopedics 34:e267–274

 55. Tischer T, Salzmann GM, El-Azab H, Vogt S, Imhof AB (2009) 

Incidence of associated injuries with acute acromioclavicular joint 

dislocations types III through V. Am J Sports Med 37:136–139

 56. Tomlinson DP, Altchek DW, Davila J, Cordasco FA (2008) A modi-

ied technique of arthroscopically assisted AC joint reconstruction 

and preliminary results. Clin Orthop Relat Res 466:639–645

 57. Trikha SP, Acton D, Wilson AJ, Curtis MJ (2004) A new method 

of arthroscopic reconstruction of the dislocated acromio-clavicular 

joint. Ann R Coll Surg Engl 86:161–164

 58. Vrgoc G, Japjec M, Jurina P, Gulan G, Jankovic S, Sebecic B et al 

(2015) Operative treatment of acute acromioclavicular dislocations 

Rockwood III and V-comparative study between K-wires combined 

with FiberTape((R)) vs. TightRope System((R)). Injury 46(Suppl 

6):S107–112

 59. Vulliet P, Le Hanneur M, Cladiere V, Loriaut P, Boyer P (2017) 

A comparison between two double-button endoscopically assisted 

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

A
u

th
o

r
 P

r
o

o
f

https://wiki.joannabriggs.org/display/MANUAL/JBI+Reviewer%27s+Manual
https://wiki.joannabriggs.org/display/MANUAL/JBI+Reviewer%27s+Manual
https://doi.org/10.1007/s00167-018-5089-x
https://doi.org/10.1007/s00167-018-5089-x
https://gdt.gradepro.org/app/handbook/handbook.html


U
N
C

O
R

R
E
C

T
E
D

 P
R
O

O
F

Journal : Large 167 Article No : 5917 Pages : 16 MS Code : 5917 Dispatch : 9-3-2020

 Knee Surgery, Sports Traumatology, Arthroscopy

1 3

surgical techniques for the treatment acute acromioclavicular dislo-

cations. Musculoskelet Surg 102:73–79

 60. Xu J, Liu H, Lu W, Li D, Zhu W, Ouyang K et al (2018) A retrospec-

tive comparative study of arthroscopic ixation in acute Rockwood 

type IV acromioclavicular joint dislocation: single versus double 

paired Endobutton technique. BMC Musculoskelet Disord 19:170

 61. Zhang L, Zhou X, Qi J, Zeng Y, Zhang S, Liu G et al (2018) Modi-

ied closed-loop double-endobutton technique for repair of rockwood 

type III acromioclavicular dislocation. Exp Ther Med 15:940–948

 62. Zhang LF, Yin B, Hou S, Han B, Huang DF (2017) Arthroscopic 

ixation of acute acromioclavicular joint disruption with TightRope: 

outcome and complications after minimum 2 (2–5) years follow-up. 

J Orthop Surg 25:2309499016684493

Publisher’s Note Springer Nature remains neutral with regard to 

jurisdictional claims in published maps and institutional ailiations.

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

A
u

th
o

r
 P

r
o

o
f



Journal : Large 167 Article No : 5917 Pages : 1 MS Code : 5917 Dispatch : 9-3-2020

Journal: 167

Article: 5917

Author Query Form

Please ensure you fill out your response to the queries raised below and return this form along 

with your corrections

Dear Author

During the process of typesetting your article, the following queries have arisen. Please check your typeset proof 

carefully against the queries listed below and mark the necessary changes either directly on the proof/online grid or in the 

‘Author’s response’ area provided below

Query Details Required Author’s Response

AQ1 Article title: Kindly check and conirm the edit made in the title.

AQ2 Please check and conirm the author names and initials are correct. Also, kindly 

conirm the details in the metadata are correct.

AQ4 Please provide conlict of interest and ethical approval statements

AQ3 Table [3] was received; however, no citation was provided in the manuscript. Please 

check and conirm the inserted citation of Table 3 is correct. If not, please suggest an 

alternative citation. Please note that Tables should be cited in ascending numerical 

order in the text. and should be inside the main body of the text.

A
u

th
o

r
 P

r
o

o
f


