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Abstract

Background: Subcoracoid impingement is a syndrome characterized by anterior
shoulder pain with narrowed subcoracoid space and rotator cuff pathology.
Subscapularis tendon seems to be the most affected by this impingement. Some
radiological measures have been studied to decide the best management of rotator cuff
injuries. Coracohumeral distance (CHD) and coracoid overlap (CO) are the most used

dimensions to characterize the subcoracoid space and to predict subscapularis lesions.

The objective of this study is to identify, select and resume all scientific evidence on the
association between subscapularis tears and the variations in these two radiological

measures, CHD and CO.

Methods: We performed a systematic review using the electronic databases PubMed,
Scopus and Web of Science to obtain all studies that compare CHD and CO in patients
with subscapularis tears vs controls without subscapularis tears. A meta-analysis was

conducted with the random-effects model.

Results: From the 135 collected papers, 17 were selected for qualitative analysis and 12
of them were included in the meta-analysis. Twelve articles pointed to a significant
decrease in CHD in patients with subscapularis tears. Heterogeneous results were
achieved in the CO analysis with two studies showing a higher CO in subscapularis
tears group, one paper revealing a lower CO in that group and two studies did not find
significant differences. Pooled meta-analysis for CHD showed a significant lower CHD
in subscapularis tears group (-1.49 [-2.07, -0.92], p < 0.001, n=12 studies). Due to the
small number of studies and their heterogeneity, it was not possible to extract valid

results from the meta-analysis for CO.
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Conclusion: Diminished CHD is strongly related to subscapularis tears. The association

between CO and subscapularis tears is not well established. The understanding of the
dynamic mechanism of subcoracoid impingement will be crucial to reach a consensus
about the best treatment. More studies need to be conducted to define the patients that

benefit from subcoracoid space release with coracoplasty.

Level of Evidence: Level III; Systematic Review and Meta-Analysis

Key words: subscapularis tears; subcoracoid impingement; coracohumeral distance;

coracoid overlap; shoulder; coracoplasty
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Introduction

Subcoracoid impingement is increasingly known as a cause of shoulder pain. This
condition is usually explained by the conflict produced by lesser tuberosity of the
humeral head against the coracoid process. This impingement is characterized by a
narrowed subcoracoid space, anterior shoulder pain and rotator cuff pathology. Rotator
cuff lesions can go from a tendinosis to a massive rotator cuff tendon tear, and
subscapularis tendon injury seems to be the most frequent condition associated with a
diminished coracohumeral distance (CHD). (15, 16, 22) CHD is usually defined as the
shortest distance from the coracoid process to the humeral head/minor tubercle. Beyond
subscapularis, also the long head of biceps and the middle glenohumeral ligament can
be under impingement in the subcoracoid space, and be affected by a diminished CHD.

(15)

Isolated subscapularis tears are not common. According to Lafosse et al., the prevalence
is 4.9% in patients submitted to shoulder arthroscopies. (14) However, associated with
other rotator cuff tendons lesions, subscapularis tears acquire a more important role. The

prevalence in these cases reaches 27% to 35%. (3,7, 8).

Degenerative causes of subscapularis tears are typically associated with older people.
They include the subcoracoid impingement and the intrinsic degeneration of the tendon.
The conflict between the coracoid process and the lesser tuberosity is more prominent
during flexion and internal rotation of the shoulder. Traumatic causes are less common
and occur more frequently in younger patients, submitted to forced hyperextension and

external rotation. (12, 22)

Physical examination tests, like the lift-off test, the belly press test, and the bear-hug

test, are not sufficiently sensitive, so the diagnosis continues to be done with image
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methods. (7, 22) MRI is the actual gold-standard, but CT is also a reliable method to

diagnose subscapularis tears and measure the CHD. (28)

Since the end of the last century, the influence of subcoracoid impingement and CHD in
subscapularis lesions has been more investigated. Some studies also tried to find other
radiological measures or angles that could be in the genesis of subscapularis tears. The
distance from the glenoid to the tip of the coracoid process, the coracoid overlap (CO),
is a frequent measure in those studies. However, there are no previous systematic
reviews that resume evidence of the original studies about this subject. Consequently,
systematized evidence on this association can be very helpful to define values of CHD
and CO that indicate a higher risk of subscapularis lesion and, perhaps, to recommend a

subcoracoid space release.

The objective of the systematic review with meta-analysis is to identify, select and
resume all scientific evidence on the association between abnormal CHD and CO, and
the appearance of subscapularis tears. For this, was performed a systematic review with
meta-analysis using case-control studies. The authors used a population with previous
shoulder MRIs, to compare the CHD or the CO (outcome) in patients with subscapularis

tears (study group) and without subscapularis tears (control group).
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Material and Methods

Literature Search

We performed a systematic review according to the recommendations of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). The systematic
search was made in PubMed, Scopus and Web of Science until the date of September
14, 2019. No restriction to the date of publication was introduced. The terms employed
in the search were: (“subcoracoid impingement” OR (“coracohumeral” AND
(“distance” OR “interval”)) OR “coracoid overlap”) AND (“subscapularis tear””). One

additional study was identified by checking other studies' bibliography.

Eligibility criteria

The type of study included in this review were observational case-control studies. Case
reports were excluded. The criteria to include the studies were: (1) participants of any
age, who had a shoulder examination with a method of image; (2) patients with partial
or full-thickness tears of the subscapularis tendon included in the study group; (3)
patients without any lesion of subscapularis tendon included in the control group; (4)
CHD or CO presented as one of the outcomes of the study; (5) CHD was measured at
the shortest distance from the coracoid process to the humeral head/minor tubercle; (6)

CO was measured from the glenoid to the tip of the coracoid process.

The study selection was conducted independently by two reviewers. Any disagreement
on the inclusion of the study was discussed by the reviewers to achieve a consensus.
When the full text was not available the authors were contacted for a copy. One study

included in the qualitative analysis was only available in abstract format.

Data extraction
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When available, the following data were collected in each study: authors, year of
publication, sample size, age, patients’ selection, characteristics of participants in study
group, characteristics of participants in control group, radiological assessment, and

CHD and CO mean in each group, with correspondent statistics.

One review author extracted the data from the selected studies and the second reviewer
checked the extracted data. When some data was missing, corresponding author was
contacted for additional information. Three studies were excluded from meta-analysis

because of insufficient data.

Statistical analysis

The meta-analysis was conducted using Review Manager V. 5.3 and applying the

random-effects model.

The outcome measured was the standard mean differences of CHD and CO, comparing
patient groups with subscapularis tears and control groups without subscapularis tears.
Several studies separated different types of tears in independent groups. In these cases,

just the full tear data was analyzed in a subgroup of the meta-analysis.

The statistical significance was established with a p value <0.05.
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Results

After duplicates removal, 135 papers were retrieved. Just 23 of them were eligible after
title and abstract analysis. The inclusion criteria were applied and 17 studies were
included in the qualitative analysis. Six studies were excluded: two studies without
healthy subscapularis in the control group; three studies without tears including the
subscapularis tendon in the study group; one study with the outcome presented in
categorical variables. For the meta-analysis, five articles were excluded: in three studies
the standard deviation data was not available and, in one of them, the number of patients
was also unavailable; one study can have sample redundancy; one study may not

include subscapularis tears in rotator cuff tears group. (Figure 1)

Study characteristics

Characteristics of the studies included in the qualitative analysis are presented in table

1.

The participant selection, in the majority of the studies, was based on patients with
shoulder complaints, who underwent shoulder arthroscopy or had a shoulder MRI.
Three of the four articles that compare the age between groups exhibit an older

participant age in the lesion group than in the control group (1, 11, 25, 29).

All studies incorporated subscapularis tears, proven by MRI or arthroscopy, with or
without additional rotator cuff injury. Four studies divided different types of injuries in
independent groups. (9, 15, 21) The other 13 studies included all subscapularis lesions
in the same study group. (1, 2, 4,6, 10, 11, 17-19, 24-26, 29, 30) One of the articles
only included isolated subscapularis tears (11) and, in another one, just the group of

tears of all rotator cuff tendons includes subscapularis lesions (2).
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The radiological assessment was made with MRI in every study except one, performed
with Arthro-CT (19). The CHD and CO evaluation was conducted in 16 and five

studies, respectively. (Table 1)

Subscapularis tears and coracohumeral distance

Twelve papers included in the qualitative analysis (1, 2, 4, 6, 15, 17-19, 25, 26, 29, 30)
pointed to a significant difference that favors lower CHD in at least one study group. In
Nové-Josserand et. al. study (19) just in large rotator cuff tears group were obtained
differences and in Balke et. al. study (6) just the degenerative tears were associated with
a smaller CHD. In the other four studies (9, 10, 21, 24), the decrease of CHD was not

statistically significant.

Concerning to meta-analysis, four out of 16 studies that analyzed CHD were excluded
because the SD data was unavailable (9, 24) and one study included all rotator cuff tears
without obligatory inclusion of subscapularis (26). Within the 12 included studies, the
same variable of interest was measured in different ways or in different groups of
patients with subscapularis tears. To obtain the forest plot, the groups and results
selected were: the axial view results in Cetinkaya et. al. and Watson et. al. (10, 30); the
average distance measure in Abdrabou et. al. (1); the degenerative subscapularis tears
group in Balke et. al.(6); the MRI values in Oh et. al. (21); the large rotator cuff tears

group in Nové-Josserand et. al. (19).

Pooled meta-analysis for CHD showed an association between subscapularis tears and
lower CHD, with statistical difference (-1.49 [-2.07, -0.92], p < 0.00001; Tau? = 0.91,
Chi?z = 183.22, df = 11 (p < 0.00001), I? = 94%). Both subgroups of all tears and only

full tears reveal a similar tendency. (Figure 2) Excluding the study with less precision,
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the standard mean difference decrease to 1.28 (-1.83, -0.73) but with little impact on

heterogeneity (12 = 94%).

Subscapularis tears and coracoid overlap

Two of the five articles included in the CO qualitative analysis show a higher CO in the
subscapularis tears group, with statistical difference (10, 15). In reverse, one study
reported a lower CO in the subscapularis group, with statistical significance (30). The

other two studies did not obtain statistically significant differences (11, 29).

Two studies that compared CO were excluded from the quantitative analysis: one study
to prevent sample redundancy (11); one study did not mention any of the CO results and
the authors just referred that no significant difference was found between the two groups
(29). Due to the scarcity of studies and the high heterogeneity between them (12 = 97%)

was decided not to present the forest plot and meta-analysis results for CO.
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Discussion

There are no previous published reviews that evaluate the correlation between
radiological measures and subscapularis tears. Therefore, this is the first systematic

literature review that associates abnormal CHD and CO with subscapularis lesions.

We excluded from meta-analysis one study in which rotator cuff tears may not include
subscapularis tendon (26), and other study where the sample redundancy is possible,
although not guaranteed (11). This option was taken to restrict the study to
subscapularis lesions and reduce bias. However, this lead to a reduction of the number
of trials included in the review. In a subgroup of studies, we also decided not to include
in the meta-analysis tendinopathies and partial tears, and we only used the full tears
group. It would be interesting to analyze these results but we found it impossible

without redundancy in the control group.

We chose CHD and CO to analyze because these were the most prevalent measures in
the literature and we found them the most relevant to the clinical practice. Some articles

included other distances or angles yet not assessed in additional studies.

Interpreting our meta-analysis results, we can conclude that diminished CHD has a
significant association with subscapularis tears. About CO, just a small number of
heterogeneous studies were available and no conclusion can be formed at the moment.
However, we can question if the subcoracoid space narrow is a cause of subscapularis

tears or it is a consequence of a rotator cuff lesion.

Balke et. al. (6) demonstrated that only degenerative tears, and not traumatic tears, were
associated with diminished CHD. This finding indicate that it is not probable that

subscapularis tears are the only cause of diminished CHD.

Nové-Josserand et. al. (19, 20) discussed that an abnormal CHD may be a consequence

of anterior subluxation of the humeral head and it is a sign of poor prognosis. They
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concluded that humeral dislocation only occurs when the subscapularis tear is
associated with lesions of the infraspinatus. This hypothesis was not yet confirmed by
other studies because most of the authors did not divide subscapularis tears with and
without associated rotator cuff injury. For a better understanding of this mechanism,
additional studies need to be done, comparing isolated subscapularis tears and

subscapularis tears associated with additional muscle tears.

Some authors defend that subcoracoid impingement is a dynamic mechanism and
measure CHD with static imaging modalities may be limited. Oh et. al. (21) showed,
with ultrasonography, that CHD is narrowest in shoulder internal rotation and that must
be the pathogenic position. They had not found a correlation between CHD and
subscapularis tears. However, patients with CHD lower than 6 mm in internal rotation
had a higher proportion of subscapularis tears than others without stenosis in that

position.

The decision to proceed to a coracoplasty to augment the subcoracoid space is the most
relevant clinical matter on this topic. Ayanoglu et. al. (5) and Kim et. al. (13) concluded
that in the treatment of isolated subscapularis tears, concomitant arthroscopic
coracoplasty may not provide better clinical outcomes than the surgical repair without
coracoplasty. Park et. al. (23) studied operated patients due to subcoracoid impingement
syndrome with and without associated rotator cuff tear. They concluded that
arthroscopic coracoplasty results in a significant increase in internal rotation, especially
in patients with large rotator cuff tear and in patients with anterior shoulder symptoms
without tear. In other functional values and shoulder scales, differences were not
statistically significant. In 2000, Suenega et. al. (27) reported complete pain relief in
nine patients submitted to a coracoplasty due to the persistence of symptoms after a first

rotator cuff tear repair without coracoplasty.
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According to the current evidence, it looks like coracoplasty surgery is only justified in
patients with massive rotator cuff tears, or in patients with symptoms but without tears
or with corrected tears. However, stronger evidence needs to be collected to achieve a

consensus about the best treatment for a determined group of patients.

Limitations

Our study have some limitations that we cannot ignore. Ideally, the control group would
be composed by completely healthy shoulders, but that was not possible in any of the
studies. Consequently, some variety in control groups is a possible cause of bias in our
meta-analysis. The measurement of CHD and CO was done in different arm rotations
depending on the studies, and some of them reported that could have been variation in
patient positioning during the exam. Although all studies reported similar methods to
measure CHD and CO, we cannot exclude some variability between observers. All these

factors could contribute to the high meta-analysis heterogeneity we obtained.

Future research is essential to clarify if the relationship between subscapularis tears and
abnormal subscapularis space is valid to isolated tears. CO still a measure that needs
more evidence to define if it is related to subscapularis tears or not. Additionally, more
trials need to be conducted to obtain an orientation on the cases that benefit from

coracoplasty.
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Conclusion

This study concludes that diminished CHD is strongly related to subscapularis tears.
The association between CO and subscapularis tears is not well established. The
understanding of the dynamic mechanism of subcoracoid impingement will be crucial to
reach a consensus about the best patient treatment. More studies need to be performed

to define the patients that benefit from subcoracoid space release with coracoplasty.
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Table I. Data of individual studies; CHD and CO differences between study and control
group

Figure I. PRISMA flow diagram

Figure II. Forest plot of the Coracohumeral Distance in subscapularis tears vs no

subscapularis tears
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Coracohumeral Distance; tCHD, transverse Coracohumeral Distance; CM, Coracoid Morphology; CO,
Coracoid Overlap; CSD, Coracosubscapular Distance; CT, Computerized Tomography; CTGT, vertical
distance between the coracoid tip and the supra-glenoid tubercle; D, Degenerative; ER, External
Rotation; F, Female; GAW, Glenoid axial width GD, Glenoid depth; GCD, Glenoid Coronal Diameter;
GCH, Glenoid coronal height; GVA, Glenoid version angle; HAD, Humerus axial diameter; HCD,
Humerus coronal diameter; IR: Internal Rotation; ISL, Isolated Subscapularis Tears; LAD, Labral axial
diameter; LRCT, Large Rotator Cuff Tears; M: Male; MRI, Magnetic Resonance Imaging; N, Number of
Participants; NA: Not Available; NR, Neutral Rotation; NRCT, No Rotator Cuff Tear; NST, No
Subscapularis Tear; Oblique tip to SGT, oblique distance between the coracoid tip and the supra-glenoid
tubercle; S, Study group; SAD, Subacromial distance; SD, Standard Deviation; SFT, Subscapularis Full
Tears; SPT, Subscapularis Partial Tears; SPFT, Subscapularis Partial and Full Tears; ST, Subscapularis
Tendinosis; STSN, Subscapularis tendon slip number; T, Traumatic

Symbols: 1 significant increase; <> no significant change; | significant decrease; *no sufficient data to

ensure a statistical significant difference

35



Radiological abnormalities in subscapularis tears

36



Radiological abnormalities in subscapularis tears

204 of records
identified through

database
searching

1 additional record identified

through other sources

!

removed

135 records after duplicates

T

135 records
screened

¥

23 full-text articles
assessed faor

eligibility

¥

17 studies
included in
qualitative
synthesis

=

112 records
excluded

5 full-text articles
excluded:

- No intact
subscapularis
control group = 2

- No
subscapularis tear
study group = 3

- CHD in outcome
divided in
categoric
variables (normal
or abnormal) = 1

¥

12 of studies
included in
quantitative
synthesis
(meta-analysis)

)

- SD data is unavailable = 2

- Number of patients and SD
data is unavailable = 1

- All rotator cuff tears group

(may not include
subscapularis) = 1

- Sample redudancy = 1

37



Radiological abnormalities in subscapularis tears
Figure I

38



Radiological abnormalities in subscapularis tears

Subscapularis tears No subscapularis tears Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD _ Total Mean SD Total Weight IV, Random, 95% Cl Year IV, R 95% Cl
1.1.1 All subscapularis tears vs No subscapularis tear
Nové-Josserand 1999 77 35 90 9 2 59 9.2% -0.43[-0.76,-0.10] 1999 -~
Richards 2005 5 17 36 10 1.33 35 83% -3.23(-3.95,-2.52] 2005 -
Aktas 2014 6.625 1.394 4 9.352 252 58 7.3% -1.09[-2.12,-0.05] 2014 ]
Balke 2015 8.6 2 44 10.4 1.8 20 8.8% -0.92 [-1.47,-0.36] 2015 -
Nair 2016 533 043 9 10.48 0.87 15 3.9% -6.71[-8.95,-4.48] 2016 ————
Wan 2016 624 218 13 9.95 39 120 87% -0.98 [-1.56,-0.39] 2016 -
Cetinkaya 2016 822 329 141 8.65 2.51 78 9.3% -0.14[-0.42,0.14] 2016 N
Watson 2017 8.1 0.45 33 9.05 0.3 33 8.5% -2.40[-3.05,-1.76] 2017 -
Ahdrabou 2017 7.66 119 22 10.53 238 40 8.7% -1.39[-1.96,-0.81] 2017 -
Asal 2018 6 18 100 78 21 77 93% -0.93[-1.24,-0.61] 2018 -
Subtotal (95% CI) 492 535 82.0% -1.49 [-2.09, -0.89] <
Heterogeneity: Tau®*= 0.79; Chi*=126.53, df= 9 (P < 0.00001); = 93%
Testfor overall effect: Z=4.88 (P < 0.00001)
1.1.2 Full subscapularis tears vs No subscapularis tear
Oh 2016 9.3 29 26 101 23 82  9.0% -0.32[-0.77,012] 2016 T
Leite 2019 5 1.7 36 103 22 156 9.0% -2.49[-2.94,-2.05] 2019 -
Subtotal (95% CI) 62 238  18.0% -1.41[-3.54,0.72] ~i—
Heterogeneity: Tau®= 2.30; Chi*= 46.23, df=1 (P < 0.00001); F= 98%
Testfor overall effect Z=1.30{P=0.19)
Total (95% CI) 554 773 100.0% -1.49 [-2.07,-0.92]
Heterogeneity, Tau®= 0.91; Chi*= 183.22, df= 11 (P < 0.00001); F= 94% 4 t +

Test for overall effect: Z=5.08 (P < 0.00001)
Testfor subaroup differences: Chi*=0.01, df=1 (P=0.94), F=0%

Figure II

2
Lower CHD intears Lower CHD in no tears
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PRISMA 2009 Checklist

v Section/

. Checklist item
topic

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured|2 |Provide a structured summary including, as applicable: background;

summary objectives; data sources; study eligibility criteria, participants, and
interventions; study appraisal and synthesis methods; results; | 2; 3
limitations; conclusions and implications of key findings; systematic
review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is 45
already known. ’

Objectives 4 | Provide an explicit statement of questions being addressed with
reference to participants, interventions, comparisons, outcomes, and | 5
study design (PICOS).

METHODS

Protocol and |5 | Indicate if a review protocol exists, if and where it can be accessed

registration (e.g., Web address), and, if available, provide registration | NA
information including registration number.

Eligibility criteria |6 | Specify study characteristics (e.g., PICOS, length of follow-up) and | 6;
report characteristics (e.g., years considered, language, publication | Table
status) used as criteria for eligibility, giving rationale. 1

Information |7 |Describe all information sources (e.g., databases with dates of

sources coverage, contact with study authors to identify additional studies) | 6
in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database,
. . o . 6
including any limits used, such that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, | 6;
included in systematic review, and, if applicable, included in the | Figure
meta-analysis). 1

Data collection | 10 | Describe method of data extraction from reports (e.g., piloted forms,

process independently, in duplicate) and any processes for obtaining and | 7
confirming data from investigators.
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Data items 11 | List and define all variables for which data were sought (e.g.,
PICOS, funding sources) and any assumptions and simplifications | 7
made.

Risk of bias in |12 | Describe methods used for assessing risk of bias of individual

individual studies studies (including specification of whether this was done at the

. L . | NA
study or outcome level), and how this information is to be used in
any data synthesis.

Summary measures | 13 | State the principal summary measures (e.g., risk ratio, difference in 7
means).

Synthesis of results | 14 | Describe the methods of handling data and combining results of
studies, if done, including measures of consistency (e.g., 2 for each | 7
meta-analysis.

Risk of bias across | 15 | Specify any assessment of risk of bias that may affect the

studies cumulative evidence (e.g., publication bias, selective reporting | NA
within studies).

Additional analyses | 16 | Describe methods of additional analyses (e.g., sensitivity or
subgroup analyses, meta-regression), if done, indicating which were | NA
pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and | 8;
included in the review, with reasons for exclusions at each stage, | Figure
ideally with a flow diagram. 1

S t u d y|18] Foreach study, present characteristics for which data were extracted | 8; 9;

characteristics (e.g., study size, PICOS, follow-up period) and provide the | Table
citations. 1

Risk of bias within | 19 | Present data on risk of bias of each study and, if available, any NA

studies outcome level assessment (see item 12).

Results o f |20 | For all outcomes considered (benefits or harms), present, for each | 9; 10;

individual studies study: (a) simple summary data for each intervention group (b) | Table
effect estimates and confidence intervals, ideally with a forest plot. 1;

Figure
2

Synthesis of results | 21 | Present results of each meta-analysis done, including confidence | 10;

intervals and measures of consistency. Figure
2

Risk of bias across |22 | Present results of any assessment of risk of bias across studies (see NA

studies Item 15).

Additional analysis |23 | Give results of additional analyses, if done (e.g., sensitivity or NA
subgroup analyses, meta-regression [see Item 16]).

DISCUSSION

Summary of | 24 | Summarize the main findings including the strength of evidence for 11

evidence each main outcome; consider their relevance to key groups (e.g., 12i 13

healthcare providers, users, and policy makers).
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Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias),
and at review-level (e.g., incomplete retrieval of identified research, | 13
reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other 14
evidence, and implications for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other
support (e.g., supply of data); role of funders for the systematic | NA

review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097.
doi:10.1371/journal.pmed 1000097

Legend: NA, Not applicable
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JOURNALor

SHOULDER AND

ELBOW

SURGERY

INFORMATION FOR AUTHORS

PURPOSE AND POLICIES

The Journal of Shoulder and Elbow Surgery is a scientific medical journal containing
information relative to the investigation of the development, preservation, and
restoration of the form and function of the shoulder girdle, arm, elbow, and associated
structures by medical, surgical, and physical means.

The objectives of the Journal are to enhance the professional study and practice of
shoulder and elbow surgery, to act as a stimulant to research by providing a forum for
discussion of new scientific advances, and to further international cooperation among
shoulder and elbow societies by serving as an official publication for recognized
societies.

To accomplish these goals, the Journal accepts for publication original articles,
descriptions of surgical and other patient care techniques, case reports, historical and
current reviews, editorials, comments on published material, and announcements or
proceedings of participating societies.

The Journal requires at least a two-year follow-up for all patients enrolled in clinical
treatment studies. Exceptions at the editor's discretion will be allowed when studies are
stopped due to adverse events, or other significant or important differences are detected
before the two-year minimum follow-up is reached (e.g. studies of fracture where union
is the outcome measure of interest), or for certain case reports.

All manuscripts which deal with the study of human subjects must be accompanied by
Institutional Review Board (IRB) or Ethical Committee Approval, or the national or
regional equivalent in your geographic area. The name of the Board or Committee
giving approval and the study number assigned must accompany the submission,
preferably by a scanned copy of the IRB or Ethical Committee Approval uploaded to
the submission.

All manuscripts which deal with animal subjects must be approved by an Institutional
Review Board (IRB), Ethical Committee, or an Animal Utilization Study Committee,
and this statement, and approval number, must accompany the submission, preferably
by a scanned copy of the IRB or Ethical Committee Approval uploaded to the
submission. The manuscript should contain information about any post-operative care
and pain management for the animals.

Materials are accepted for exclusive publication in the Journal of Shoulder and Elbow
Surgery, and published manuscripts along with their illustrations become the property of
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the Journal. Permission to reproduce material published in the Journal must be
obtained from the publisher. Authors will also be consulted, when possible, in regard to
republication of their material.

Statements and opinions expressed in the articles and communications herein are those
of the author(s) and not necessarily those of the Editor(s) and publisher, and the
Editor(s) and publisher disclaim any responsibility or liability for such material. Neither
the Editor(s) nor the publisher guarantees, warrants, or endorses any product or service
advertised in this publication and, they do not guarantee any claim made by the
manufacturer of such product or service.

For authors of Case Reports and Database-Mining Articles in particular, you are
encouraged to submit to the JSES Open Access (JSESOA) at https://
www.editorialmanager.com/JSESOA/default.aspx. JSESOA will be a quarterly
publication, online only. Other types of articles that should be submitted to the JSESOA
include: National Arthroplasty Registry reports; Original articles; Review articles;
Technique articles; and Validation studies of Outcome Instruments.

Author's guidelines, as well as the review process, are similar to those for the JSES.

To provide open access, the JSESOA has an open access fee (also known as: open
access publication fee) which needs to be met by the authors or their research funders.
Submission to the JSESOA is free of charge; however, if the paper is accepted for
publication in the JSESOA, the open access publication fee will be charged. Fees at this
time will be $1,250 (US) for original or review articles, and $750 (US) for case reports
or technical notes.

The open access fee is all inclusive; Elsevier will not add any additional charges.
Depending on local regulations, VAT can be charged by local authorities.

SUBMISSION OF MANUSCRIPTS

Manuscripts and all other communications for the Editor(s) must be written in English.
Submission of the materials in the correct format will expedite the review process and
prevent unnecessary delay in publication.

For authors whose primary language is not English, we urge you to consider a language
review of your manuscript by a primary English speaker prior to submission to the
journal. There are also now several such services available via the Internet which will
review your paper, and improve the English grammar and syntax.

Authors must submit new manuscripts and all related documentation electronically
via Editorial Manager (EM) at https://www.editorialmanager.com/jses/default.aspx.

On receipt of the manuscript or other materials, peer review will be performed by an
Editor and usually two additional reviewers. Should the material require revision,
authors are requested to complete and submit revisions within three months.

Levels of Evidence: Although this will be reviewed by our Editorial Staff, and their
opinion will be final, the Journal asks authors to assign a Level of Evidence to all
clinically oriented manuscripts. The following table is offered to assist authors:
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Type of | Treatment Prognosis Study of Cost
Study Study Study Diagnostic Effectiveness
Test Study
LEVEL | | Randomized High-quality Testing previously Reasonable
controlled trials prospective developed costs and
with adequate cohort study diagnostic criteria alternatives used
statistical power with >80% in a consecutive in study with
to detect follow-up, and series of patients values obtained
differences all patients and a universally from many
(narrow enrolled at same | applied “gold” studies, study
confidence time point in standard used multi-way
intervals) and disease sensitivity
follow up >80%. analysis
LEVEL Il | Lower quality Lower quality Development of Reasonable
randomized trials | prospective diagnostic criteria costs and
(follow up <80%, | cohort study in a consecutive alternatives used
improper (<80% follow- series of patients in study with
randomization up, patients and a universally values obtained
techniques, no enrolled at applied “gold” from limited
masking different time standard studies, study
points in uses multi-way
Prospective disease) sensitivity
comparative study analysis
Retrospective
study
Untreated
controls from a
randomized
controlled trial
LEVEL Case-control Case-control Study of Analyses based
m study study nonconsecutive on a limited
patients and/or section of
Retrospective without a alternatives and
comparative study universally applied | costs, or poor
“gold” standard estimates of
costs
LEVEL Case series with Case series with | Use of a poor No sensitivity
\Y; no comparison no comparison reference standard | analysis
group groups
Case control study
LEVEL V | Expert opinion Expert opinion Expert opinion Expert opinion

Treatment Studies investigate the results of treatment on patient outcomes and

complications.

Prognosis Studies investigate the natural history of a disease or disorder, and evaluate

the effect of a patient characteristic on the outcome of the disease.

Diagnostic Studies evaluate the effectiveness of a diagnostic test or outcome
assessment.

Economic/Decision Analysis or Modeling Studies explore costs and alternatives or

may either develop or assess the effectiveness of decision models.

Systematic Reviews and Meta-Analyses are assigned a Level of Evidence equivalent

to the lowest level of evidence used from the manuscripts analyzed.
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Prospective Study-Defined is a study in which the research question was developed,
(and the statistical analysis for determining power) were developed before data was
collected.

Retrospective Study-Defined is a study in which the research question was determined
after the data was collected (even for studies where the authors collected general data
prospectively).

Cover Letter

It is essential that the material be accompanied by two cover letters. The first letter must
include information on prior or duplicate submission or publication elsewhere of any
part of the work including details of any presentation of the study as an abstract at a
professional meeting, a statement that the manuscript has been read and approved by all
authors, and a statement that each author believes that the manuscript represents honest
work. All manuscripts will be checked by an internet-based algorithmic searching
method to check for possible duplication of previously published work.

This first letter also should identify the name, mailing address, and e-mail address of the
author responsible for all future correspondence regarding the manuscript.

The second cover letter, the conflict of interest (Col) statement, must deal with
disclosures and must be signed and dated by all authors. This second cover letter must
also be submitted online during the article submission process. Individual Col
statements may also be uploaded. All Col statements should be in a pdf format.

This second letter must first list any conflicts of interest for the authors, their immediate
families, and any research foundation with which they are affiliated, including receiving
royalties, stock or stock options, consultant agreements, or ownership from or with any
commercial entity related to the subject of this work. This information must be
described for all authors listed on the paper, and should be provided in the form of a list
of the authors. If no such conflict of interest exists for an author, please state the
following after the authors' name: "This author, their immediate family, and any
research foundation with which they are affiliated did not receive any financial
payments or other benefits from any commercial entity related to the subject of this
article."

This second letter must then list any outside funding or grants received that assisted in
this study, the name of the source providing the funding, and the grant number. If any
outside funding or grant was received, it should be described if the outside source of
funds was involved in data collection, data analysis, or the preparation of or editing of
the manuscript.

Finally, where applicable, please upload a copy of your Institutional Review Board
(IRB) or Ethical Committee Approval, or your national or regional equivalent, including
the name of the Board or Committee giving approval, and the study number assigned -
please note IRB requirements for human and animal studies as set out in Purposes and
Policies above.

PATIENT CONSENT

Appropriate consents, permissions and releases must be obtained where authors wish to
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include case details or other personal information or images of patients and any other
individuals in their JSES submission. It is generally not sufficient to anonymise a
photograph simply by using eye bars or blurring the face of the individual concerned.
Consent documents should be uploaded in the document category Figure Permissions,
thus NOT seen by reviewers and NOT unblinding your submission.

Institutional Review Board Documentation

A copy of your approved Institutional Review Board document(s) must be uploaded
with your manuscript submission. IRB(s) must cover all patients in your study. Be sure
that the name of the authority granting approval and the study number are listed on your
Title Page.

PREPARATION OF MANUSCRIPTS

The Journal adheres to the "Uniform Requirements for Manuscripts Submitted to
Biomedical Journals" (the Vancouver style) developed by the International Committee
of Medical Journal Editors as described in the Journal of the American Medical
Association (1993;269:2282-6) (also may be retrieved at http://www.icmje.org/), with
the exception that the references must be placed in alphabetic order by author(s) name,
numbered sequentially, and appear as superscript numbers in the text but without
brackets (see section on "References").

Formatting Manuscripts: The Journal suggests that authors follow these guidelines
when writing and formatting their work:

Randomized controlled trials should follow the CONSORT (Consolidated Standards of
Reporting Trials) guidelines (http://www.consort-statement.org).

Case reports, case series, cross-sectional and other observational studies should follow
the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
guidelines (http://www.strobe-statement.org). If the detailed methods are explicitly
stated in the manuscript for single case studies, STROBE is not needed.

Authors producing systematic reviews and meta-analyses should follow the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines
(http://www.prisma-statement.org).

Type the manuscript with margins of at least 25 mm (1 inch). Use double-line spacing
throughout the entire manuscript, typing in Times New Roman font size 12, and
include continuous line numbering. Please use Insert Page Break and begin each of
the following sections on a new page: Abstract; Introduction; Materials and Methods;
Results; Discussion; Conclusion; References; and Figure and Table Legends. Figures
and Tables should be uploaded separately and individually (see below). Number the
pages consecutively in the lower right-hand corner of each page beginning with the Title
Page as number 1. Place a six-word short-form/running title in the header space of the
manuscript document. The manuscript file must be in a Word format. Manuscripts
without continuous line numbering will be returned to the author.

Word Count Submissions of review and original articles (including abstract,
introduction, materials and methods, results, discussion and conclusion) should have a
maximum word count of 4,750; submissions which exceed this limit will be returned
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to the author for further revision without being reviewed. Case reports should not
exceed 2,250 words.

Review and Technique Articles

The Journal has limited space to publish numerous review and technique articles and
these are usually solicited by the Review Article and Special Projects Editors. Authors
must remember the Journal only publishes one review paper per issue, or about 12 per
year. In a typical year, the Journal receives in excess of 200 review articles submitted in
consideration for publication. Hence, the acceptance rate of review articles for the
Journal is usually around 3%-4%. Authors considering submission of a review article
are encouraged to read "What is the value of a systematic review? (J Shoulder Elbow
Surg 23:1-2, 2014; http://dx.doi.org/10.1016/1.js€.2013.09.001)" to critically evaluate
whether their submission may be suitable for publication in the journal. Please contact
the Review and Special Projects Editor (T. Bradley Edwards, M.D.) via
jsesedit@gmail.com outlining your proposed article. Video Technique Articles are

acceptable but will be published only on the website.

Title Page

The title page should include a concise but informative title of the article, plus a six-
word short-form/running-title, and the first name, middle initial, and last name along
with the academic qualifications (e.g., MD, or MD PhD, etc) of each author. The title
page should also include the name of the department and the institution to which each
author's work should be attributed. The name, mailing address, and e-mail address of
the author responsible for correspondence should be identified, as should any source of
support in the form of grants, equipment, or other items. The title page file must be in a
Word format.

If illustrations must be published in color, note this explicitly on the title page of the
article.

Disclaimer: List here (on the title page) any financial remuneration the authors, or any
member of their family, may have received related to the subject of the article. If no
such financial biases exist for any author, state "none". Please also include information
about Institutional Review Board (IRB) or Ethical Committee approval related to the
study, including the name of the IRB providing approval and the study number.

Please also include on your title page Acknowledgments of those who have contributed
to the paper but whose contributions do not justify authorship. They may be named and
their contribution described. Such persons must have given their permission to be so
named, because readers may infer their endorsement of the data and the conclusions
reached. Technical help may also be acknowledged.

Upload the title page on the EM system as Title Page. Do not include the above
information in your manuscript text which for review purposes should be blinded.

Abstract

The first text page of observational and experimental articles and review articles should
be an abstract of no more than 400 words. This abstract should state the purpose of the
study, basic procedures, essential findings, and principal conclusions, and should be
formatted into: Hypothesis and/or Background; Methods; Results; and Discussion and/
or Conclusion. The abstract should emphasize new and important aspects of the
observation or study, but may not contain data that are not presented in the main text.
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Case reports do not require an abstract and are published without abstracts.

For full research articles, include the Level of Evidence of the study performed (see
above) and Keywords at the end of the abstract. The authors should assign their own
Level of Evidence although this will be reviewed by the Journal's Editorial Staff and
should also list 6-8 Keywords that highlight the topic of the article, allowing for easier
electronic retrieval.

Manuscript Text

The text of observational and experimental articles is divided into 5 sections with the
headings: Introduction; Materials and Methods; Results; Discussion; and, Conclusions.
Each section should start on a new page. Longer articles may need subheadings within
headings to clarify their content. Other articles, such as reviews, case reports and
editorials need not take the form of manuscripts describing observational or
experimental studies. A case report should include Keywords at the end of the
Introduction.

All manuscript texts should be blinded for review purposes. Blind institute location,
author initials and references by same authors. To blind an item, use Black Text
Highlight Color to black-out the text.

Introduction. The purpose of the article should be stated and the rationale for the study
or observation summarized. Pertinent references should be given, but the subject should
not be reviewed extensively.

Materials and Methods. Clearly describe the selection of the observational or
experimental subject(s). Identify the methods, apparatus, and procedures in sufficient
detail to allow others to reproduce the results. Give references to established methods,
including statistical methods. Identify precisely all devices or drugs used, including
generic names, manufacturers, and manufacturer locations.

Give numbers of observations. Report any losses to observation. Provide details about
randomization. Describe statistical methods in enough detail to enable a knowledgeable
reader who has access to the original data to verify reported results. Avoid sole reliance
on statistical hypothesis testing, such as the use of P values, which might fail to convey
important quantitative information. Avoid nontechnical uses of technical terms in
statistics, such as random or significant. All recent clinical studies should be performed
with Institutional Review Board (IRB) approval, and confirmation of IRB approval
should be given in this section.

In general, exact P-values or statistical measures should be given, rather than, e.g., p <
0.05. Please also remember the proper use of significant figures and do not overuse
extra decimal places, taken as an average, which may imply a degree of precision which
does not exist in the work.

Results. Results should be presented in a logical sequence in the text, illustrations and/
or tables. Do not repeat in the text the data presented in tables and illustrations, but
emphasize or summarize the important observations. For reports on reconstructive
procedures, a minimum 2-year evaluation period is recommended.

Discussion. New and important aspects of the study should be emphasized, and
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conclusions that follow from them should be made. It is not desirable to repeat the data
or material given in other sections of the manuscript. The discussion should describe the
implications of the findings and their limitations, including suggested future research
needs. The observations can be related to relevant studies. Unqualified statements and
conclusions incompletely supported by the data should be avoided. Recommendations
may be included.

Conclusions. A short concluding paragraph summarizing the hypothesis and reason for
the study and its results should be included.

References

The Reference List should be in alphabetical order by authors' last name, in double-line
spacing, and numbered sequentially. At the end of each reference, please include the
Digital Object Identifier (DOI) (http://www.doi.org/) or ISBN number for all references
dating from 2002 to today. References with identical author(s) should be listed by
youngest first. If there is more than one reference with the same first author, use 2nd, 3rd
author etc to decide the alphabetical order. When a reference citation has 6 or fewer
authors, list all the authors; when there are 7 or more authors, list the first 6 then "et al."
Identify references in the text, tables, and illustration legends by superscript Arabic
numerals without brackets. References must conform to Vancouver style. Abbreviate
titles of journals according to the style used in PubMed.

Examples of the correct forms of references are provided below:

Journal article: 1. Richards RS, Curl LA, Moorman CT, Mallon WJ. Sterile synovio-
cutaneous fistula: A potential complication of repair of large and massive rotator cuff
tears. J Shoulder Elbow Surg 2006;15:436-439. doi:10.1016/j.jse.2005.03.008

Book chapter: 2. Zarins B, Prodromos CC. Shoulder injuries in sports. In: Rowe CR,
editor. The shoulder. New York: Churchill Livingstone; 1988. p. 411-33. (ISBN No.
978-0443084577)

Ilustrations and Legends

Each figure should be uploaded as a separate file (and name/numbered in the
Description box on the Attach Files page of the submission process). For photographic
images upload your images in a standard acceptable digital format (e.g., *.tif or *.jpg) to
the journal's online submission website ( https://www.editorialmanager.com/jses/
default.aspx). For line illustrations, use thick, solid lines and bold, solid type; avoid the
use of shading or dotted patterns. If illustrations must be published in color, note this
explicitly on the title page of article. For more detailed information on preparing your
figures for submission, please visit: http://www.elsevier.com/artworkinstructions.

Letters, numbers, and symbols should be clear and of sufficient size that when reduced
for publication each will be legible. Figures should be numbered in the order of their
mention in the text and the number included in the Description box. Title and
explanations of figures (and tables) belong on a dedicated legends page following the
reference list in the manuscript, and not on the illustrations themselves. If a figure has
been taken from previously copyrighted material, the legend must give full credit to the
original source (see below).

Figure/Photograph Permissions: Photographs in which a person's face is recognizable
must be accompanied by a letter of release from that person explicitly granting
permission for publication in the Journal. X-rays should NOT show patient's name. For
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any previously published material, authors must obtain written permission for both print
and electronic reprint rights from the copyright holder / publisher. This is necessary
even if you are an author of the borrowed material. These permission letters must then
be uploaded as part of the submission process or the author must state in an uploaded
document that the permission has been requested and provide an approximate date when
the permission is expected to be received. Authors are also responsible for paying any
fees required by copyright holders to reprint material.

Tables

Each table should be uploaded as an individual Table document separate from the
manuscript (and name/numbered in the Description Box). Tables should be uploaded in
a format that can be edited, preferably .doc or .docx. Tables should be self-explanatory
and numbered in Roman numerals. They should be mentioned in numerical order
through the text. Table Legends (and figure legends) should be listed on a dedicated
page of the manuscript text that follows the reference list. Abbreviations should be
defined in a footnote at the end of the table. If any material in a table or a table itself has
been taken from previously copyrighted material, a footnote must give full credit to the
original source and permission of the author and publisher must be obtained. Table
permission letters should be uploaded in the document category Figure/Photograph
Permissions.

Big Data

Authors are requested to upload their full databases of studies, both clinical and basic
science, as Supplemental Files. This information should be both blinded and
anonymized. At present this is not mandatory, but recommended. Please use standard
files types. Supplemental Files are published online as a link; the JSES print edition
includes details of links.

Instructions for Submitting Videos

The Journal encourages authors to submit a video to be published on the Journal's web
site at http://www.jshoulderelbow.org/ as an illustration incorporated in an article that
the author is submitting for publication or as video paired with a journal cover
illustration. All videos are subject to peer review. We expect professional quality and
narration, regardless of method of production. A sound track is highly desirable and is
requested.

These formats for video will be accepted

* MPEG-1 or MPEG-2 (.mpg)

* QuickTime (.mov)

The Journal will not edit any video, but a reviewer may suggest that the author make
changes.

Requirements

* Include in your Col statement (second cover letter) a statement
confirming that the video is part of your submission and has been viewed
by all authors.

* Submit a single video per manuscript, not multi-part videos.

* Maximum length of videos is 4.5 minutes.
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* Video file cannot exceed 50 MB. The submission program will time out
if the file size is larger than 50 MB.

* Please ZIP the file and upload the zipped file to hasten the upload time.
* A complete legend for the video must be included in the manuscript.
* The video must be cited in the text of your manuscript just like a figure.

* Sound narration is highly desirable and is requested.

Units of Measurement

Measurements of height, length, weight, or volume should be reported in metric units.
Temperatures should be given in degrees Celsius; blood pressures should be given in
millimeters of mercury. All laboratory measurements should be reported in the metric
system.

Abbreviations

Only standard abbreviations should be used, and abbreviations should be avoided in the
title or abstract. The full term for an abbreviation should precede its first use in the text
unless it is a standard unit of measurement.

LETTERS TO THE EDITOR

Letters to the Editor should be sent to the Editor-in-Chief of the Journal via the EM
system following the guidelines for all other submissions. Letters should be no longer
than 2 pages in length. Letters should be signed by all authors and concern only articles
that have been published recently in the Journal of Shoulder and Elbow Surgery. A
response to the letter will be requested from the author of the article in question, and
both the letter and response will be published together if there is a response.

ANNOUNCEMENTS

Announcements of participating society activities must be received at least 10 weeks
before the desired issue of publication. Send announcements to the office of the Editor-
in-Chief.

REPRINTS
Single reprints of articles must be obtained from the author. Reprint order forms will be
sent to authors after articles are slated for publication in a specific issue.
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