JSES Reviews, Reports, and Techniques 2 (2022) 149—-154

Contents lists available at ScienceDirect

JSES Reviews, Reports, and Techniques

journal homepage: www.jsesreviewsreportstech.org

Utility of lateral scapular radiographs in initial evaluation of R
nontraumatic shoulder conditions Check o

Samuel D. Gieg, MPH, Christopher Schaefer, MD, Matthew ]. Smith, MD, Richard Ma, MD,
Sally D. Heil, BS, H. Mike Kim, MD"

Missouri Orthopaedic Institute, University of Missouri, Columbia, MO, USA

ARTICLE INFO Background: Lateral scapular radiographs have been routinely included in the initial radiographic ex-
amination of both traumatic and nontraumatic shoulder conditions. With the advance of modern im-
aging modalities, the clinical utility of the lateral scapular view has become questionable. The purpose of
the study was to assess the utilization of the lateral scapular view among the members of the American

Shoulder and Elbow Surgeons (ASES) and to determine the clinical utility of the lateral scapular view in
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;};Onli:‘gﬁl;natic shoulder conditions the initial evaluation of nontraumatic shoulder conditions.
Survey Methods: The study consisted of two parts. The first part involved an online survey of ASES members,

which asked them 3 questions regarding their preference for radiographic evaluation of new patients
with nontraumatic shoulder pain. The second part involved a clinical vignette—based survey, where 4
shoulder surgeons at our institution were given 50 clinical vignettes and asked to independently answer
4 questions regarding the most probable diagnosis, abnormal radiographic findings, further imaging
studies, and treatment plan for each case. The survey was repeated twice; the first was given without a
lateral scapular view, and the second given 4 weeks later with a lateral scapular view included. We
obtained diagnostic accuracy and percent agreement of each surgeon over two surveys and intraobserver
and interobserver reliability on each variable.
Results: Of a total of 235 ASES members who responded to the online survey, 193 (82.1%) indicated their
routine use of a lateral scapular view. The most common reason for obtaining the view was better
characterization of acromion morphology (75.4%). The clinical vignette—based survey showed substantial
intrarater reliability (x > 0.6) of the 4 surgeons between the two surveys for the most probable diagnosis,
abnormal x-ray findings, and further imaging studies, while the intrarater reliability for treatment plan
was moderate (k = 0.548). The mean diagnostic accuracy of the 4 surgeons was almost equal (74% vs.
75%) between the surveys. Overall, each surgeon’s percent agreement across the 2 surveys was over 70%.
None of the 4 surgeons recommended a lateral scapular view for further imaging during the first survey;
each wanted either advanced imaging (computed tomography, magnetic resonance imaging) or none.
Discussion: The addition of a lateral scapular radiograph in the presence of other orthogonal views does
not appear to improve surgeons' diagnostic accuracy or affect their decision-making on the treatment
plan in nontraumatic shoulder conditions. The clinical utility of the lateral scapular view may need to be
reassessed in this setting.
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This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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Level of evidence: Level III; Diagnostic Study

Traditional evaluation of nontraumatic shoulder conditions in-

volves obtaining a series of 4 radiographic views of the gleno-
humeral joint: anteroposterior (AP), Grashey, axillary, and lateral
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scapular view (e.g., scapular Y-view, supraspinatus outlet
view).>”12 These 4 views were originally used for evaluation of
traumatic shoulder conditions and have been referred as the
"trauma series".®! The lateral scapular view has historically been
useful in diagnosing various glenohumeral injuries, including
anterior and posterior glenohumeral dislocation and proximal
humerus fracture.'>'®?! Proponents of the lateral scapular view
argue that this method of evaluation allows for good visualization
of acromion morphology and is better for the patient, as it is easily
obtained and less painful than other views.”>'>!® However, the
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clinical utility of this view has become questionable in modern
orthopedic practice as more advanced diagnostic imaging studies
are readily available. Studies have especially called the effectiveness
and practicality of the lateral scapular view into question. Argu-
ments have been made that a lateral scapular radiograph can be
difficult to obtain in certain patient populations and that it can be
difficult to interpret due to overlying anatomical structures.*!%21:>3
Multiple studies assessing the utility of the lateral scapular view in
an acute trauma setting concluded that this projection does not
provide additional information that cannot be obtained with other
radiographic views.'>'7?? In fact, subsequent radiographic analysis
suggests that replacing the lateral scapular view with a modified
trauma axial view, or a combination of either AP and axillary views
or AP and apical oblique views, may identify additional injuries that
would have otherwise been overlooked.'>'”?° While the trauma
literature appears to recommend against the use of the lateral
scapular view, there is a paucity of literature regarding the utility of
this view in nontraumatic shoulder conditions. It is important to try
to limit radiographic views to the ones that provide useful infor-
mation for the suspected diagnosis as radiographs not only involve
radiation to the patient but also incur costs in healthcare systems.

The purpose of this study was (1) to assess the utilization of the
lateral scapular view among the members of the American Shoul-
der and Elbow Surgeons (ASES) for nontraumatic shoulder condi-
tions and (2) to determine if including the lateral scapular view in
the initial radiographic examination makes meaningful contribu-
tion to establishing accurate diagnosis and treatment plan for new
patients with a nontraumatic shoulder condition. We hypothesized
that the lateral scapular view is routinely obtained by the majority
of surgeons and that including a lateral scapular view has little
effect on surgeons' diagnostic accuracy and decision-making in
treatment plan. To this end, we conducted an online survey of
members of the ASES and administered a clinical vignette—based
questionnaire on surgeons in our institution.

Materials and methods
Online survey of American Shoulder and Elbow Surgeons members

An online survey of ASES members was conducted via a com-
mercial survey platform (SurveyMonkey®). An email survey invi-
tation was sent to the members of the ASES in June 2020, and the
survey was open for 6 weeks. The respondents answered 3 ques-
tions regarding their use of lateral scapular view x-rays in their
practice (Table I). The 3 questions were as follows: 1) What are your
routine x-rays for new clinic patients who present with non-
traumatic shoulder pain? 2) Do you routinely obtain a lateral
scapular view (e.g., scapular Y-view, supraspinatus outlet view) for
evaluation of new patients presenting with nontraumatic shoulder
pain? and 3) If yes, what is your primary reason for obtaining this
view?

Clinical vignette—based surgeon survey

A separate survey was performed at our institution using clinical
vignettes. After obtaining approval from our institutional board
review, we reviewed a list of patients who had visited our shoulder
and elbow clinic from January 2020 to July 2020 and identified 50
patients eligible for the study. The inclusion criteria were patients
who presented as a new patient with shoulder pain that had not
been caused by major trauma, had no prior injury or surgery to that
shoulder, had no known preexisting deformities in that shoulder,
underwent 4-view x-rays (i.e., AP, Grashey, axillary, and scapular Y-
view) of the affected shoulder at our institution, and had a final
diagnosis that was confirmed with advanced imaging, laboratory
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Table I
Three questions asked in online survey of ASES members and the responses.

Survey questions Total responses

What are your routine x-rays for new clinic patients who present with
nontraumatic shoulder pain? (select all that apply)
Anteroposterior (AP) view
Grashey AP view
Axillary view
Lateral scapular view
Other
e Bernageau view: 3
e Variants of Grashey view: 3
e Grashey views in external and internal
rotation: 9
Internal rotation view: 2
Zanca view: 14
Resisted abduction view: 2
Rarely get any radiographs in this setting: 1
Do you routinely obtain a lateral scapular view (e.g., scapular Y-view,
supraspinatus outlet view) for evaluation of new patients presenting with
nontraumatic shoulder pain? (select one)
Yes 193 (82.13%)
No 42 (17.87%)
If yes, what is your primary reason for obtaining this view? (select all that apply)
Better characterization of acromion 150 (75.38%)
morphology
Better appreciation of the humeral head
position relative to the glenoid
Better evaluation of scapular morphology

114 (48.51%)
203 (86.38%)
225 (95.74%)
194 (82.55%)

34 (14.47%)

76 (38.19%)

56 (28.14%)

Better evaluation of supraspinatus outlet 84 (42.21%)
Following conventional teaching 29 (14.57%)
Following institutional protocol 26 (13.07%)

Other

e Can be helpful for localizing -calcific
tendinitis: 10

e Don’t think this view is necessary: 3

e Screening for subscapular osteochondroma

in rare cases: 1

Better evaluation of AC joint: 1

e Miscellaneous: 7

22 (11.06%)

AC, acromioclavicular.

testing, or surgery by the treating surgeon. Fifty clinical vignettes
were then created using Microsoft PowerPoint based on the 50
selected patient cases. Each clinical vignette included patient age
and sex, chief complaints, history of present illness, physical ex-
amination findings, past medical and surgical history, and a series
of radiographs of the affected shoulder. Each vignette was 5- to 8-
slide long. No personal identifiable information was included in the
vignettes. We developed a questionnaire, which was administered
to 4 orthopedic surgeons in our institution: two shoulder and
elbow fellowship-trained surgeons and two sports medicine
fellowship-trained surgeons. All 4 surgeons were actively involved
in treating shoulder conditions. The questionnaire asked the sur-
geons 4 questions regarding their most probable diagnosis,
abnormal radiographic findings they could see in the given radio-
graphs, further imaging studies, and treatment plan for each
vignette (Fig. 1). An initial survey was sent to the surgeons at the
beginning of the study period. This survey included the afore-
mentioned questionnaire, the 50 clinical vignettes with AP, Gra-
shey, and axillary radiographs with no scapular Y-view. A follow-up
survey was sent to the same surgeons 4 weeks after the initial
survey. This survey was conducted in the same way as the first
survey, but with the addition of a scapular Y-view in each clinical
vignette. The 4 surgeons were blinded to the true diagnoses and
completed the questionnaire independently. The 50 cases were
selected in such a way that the types and proportions of non-
traumatic shoulder conditions seen in our shoulder and elbow
clinic could be well represented. They consisted of 19 cases of a full-
thickness rotator cuff tear, 7 glenohumeral osteoarthritis, 7 cuff tear
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1. Your most likely diagnosis (choose one)

* Rotator cuff tendinitis

Rotator cuff tear

Cuff tear arthropathy

Osteoarthritis

Adhesive capsulitis

Glenoid labral tear (SLAP, Bankart, etc.)
Biceps tendinitis

e e o o o e o e e
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2. Abnormal x-ray findings? (select all thatapply)

+ Subacromial bone spur

+ Degenerative changes on greater tuberosity
* Humeral head superior migration

Humeral head subluxation

Arthritis of glenohumeral joint

Calcium deposit

None

Others ( )

3. Furtherimaging studies? (select all that apply) 4. Yourtreatment plan (Choose one)

Osteoarthritis
AC arthritis
Others ( )
+ More x-rays (if yes, specify )
+ MRI
« CT
+ Ultrasound
* None
+ Others( )

+ Further workup due to unclear diagnosis

* Further workup for surgical planning

* Nonsurgical treatment

Arthroscopic shoulder procedure
Shoulder arthroplasty

None

Other surgical procedures ( )

Figure 1 The 4 questions asked in the clinical vignette—based survey. CT, computed tomography; MRI, magnetic resonance imaging; SLAP, superior labrum anterior and posterior

lesion; AC, acromioclavicular.

arthropathy, 7 rotator cuff tendinitis vs. a partial-thickness rotator
cuff tear, 5 labral tear, 3 instability, 1 calcific tendinitis, and 1 septic
shoulder arthritis.

Data analysis

Data obtained from the online survey of ASES members were
compiled and reported in descriptive statistics. Percentages of in-
dividual responses were calculated to provide additional evidence
for or against the use of the lateral scapular view. Regarding the
clinical vignette—based surgeon survey, the diagnosis and treat-
ment data obtained from the initial surgeon questionnaire were
compared to those of the second survey completed 4 weeks later to
investigate if adding a lateral scapular view influenced the
surgeons’ evaluation of each case. Percent agreement for diagnosis,
x-ray findings, further studies, and treatment plan across the 2
surveys was calculated for each surgeon. Additionally, Spearman’s
rank correlation and Cohen’s kappa were calculated to assess
intraobserver reliability across the 2 surveys. Interobserver reli-
ability between the 4 surgeons at each survey was assessed using
Fleiss’ multirater kappa. The statistical significance was set at P<.05.

Results
Online survey of American Shoulder and Elbow Surgeons members

A total of 235 ASES members responded to the SurveyMonkey
questionnaire (Table I). Of these respondents, 193 (82.1%) reported
routinely ordering a lateral scapular view x-ray in the evaluation of
new patients with nontraumatic shoulder pain. The most
commonly obtained view was an axillary view (95.7%) followed by
a Grashey view (86.4%). A regular AP view was routinely obtained
by only 48.5% of the surgeons. Of the 235 total survey responses,
199 respondents provided their reasons for obtaining a lateral
scapular view. The 3 most commonly cited reasons were better
characterization of acromion morphology (75.4%), better evalua-
tion of the supraspinatus outlet (42.2%), and better appreciation of
the humeral head position relative to the glenoid (38.2%).

Clinical vignette—based surgeon survey

The intrarater reliability of the 4 surgeons between the 2 sur-
veys was substantial for (1) most probable diagnosis (x = 0.702), (2)
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abnormal x-ray findings (k = 0.645), and (3) further imaging
studies (k = 0.620) (Table II). The intrarater reliability for treatment
plan was moderate (k = 0.548), with the reliability of surgeon 1
being substantially low (x = 0.296). If this surgeon’s reliability is
removed, the average kappa increases to 0.631, which is in the
“substantial agreement” category. When compared to the gold
standard diagnoses confirmed with advanced imaging studies,
laboratory findings, or surgery, the surgeons diagnosed correctly in
74% and 75% of cases in the first and second surveys, respectively
(Table I1I), indicating that the addition of a lateral scapular view did
not substantially improve the diagnostic accuracy of the surgeons.
Overall, each surgeon’s percent agreement across the 2 surveys was
over 70% (Table IV). The surgeons kept the same diagnosis in 77% of
cases across the two surveys. During their second survey, surgeon 2
and surgeon 4 added no x-ray findings that were related to the
morphology of the acromion or scapular spine that could be
detected in a lateral scapular view (e.g., curved or hooked acro-
mion, subacromial bone spur, humeral head subluxation, calcific
tendinitis, or abnormal scapular morphology). Surgeon 3 identified
one new finding of a subacromial bone spur only in one case during
the second survey. Surgeon 1 added a new finding of subacromial
bone spur in 7 cases and humeral head subluxation in 5 cases
during the second survey. Except for the results of surgeon 1, the
data suggest that adding a lateral scapular view did not substan-
tially increase the rate of detecting abnormal x-ray findings that
potentially could be seen in that view. As for further imaging study
recommendation, none of the surgeons recommended more x-rays
during the first survey. They all recommended either none or
advanced imaging studies (e.g., computed tomography [CT] or
magnetic resonance imaging [MRI]).

Discussion

The present study sought to assess the frequency with which
surgeons utilize a lateral scapular radiograph in the initial evalua-
tion of patients with nontraumatic shoulder pain and to analyze the
benefit of a lateral scapular radiograph for establishing diagnosis
and treatment plan in this patient population. We found that many
surgeons routinely obtain a lateral scapular radiograph when
evaluating patients with nontraumatic shoulder pain as 82% of the
ASES member respondents indicated in the online survey. How-
ever, the analysis of data collected from our clinical vignette—based
survey suggested that the addition of a lateral scapular radiograph
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Table II
Each surgeon’s intrarater reliability between two surveys.
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Intrarater reliability over two surveys shown in Spearman’s rank correlation coefficient rho (P value)

Diagnosis X-ray findings Further studies Treatment plan
Surgeon 1 0.736 (<0.001) 0.441 (<0.001) 0.632 (<0.001) 0.392 (0.005)
Surgeon 2 0.832 (<0.001) 0.823 (<0.001) 0.706 (<0.001) 0.820 (<0.001)
Surgeon 3 0.487 (<0.001) 0.727 (<0.001) 0.580 (<0.001) 0.700 (<0.001)
Surgeon 4 0.620 (<0.001) 0.531 (<0.001) 0.628 (<0.001) 0.675 (<0.001)
Average 0.669 0.631 0.637 0.647

Intrarater reliability shown in “Cohen’s kappa (approximate significance)

Diagnosis X-ray findings Further studies Treatment plan
Surgeon 1 0.604 (<0.001) 0.473 (<0.001) 0.631 (<0.001) 0.296 (0.001)
Surgeon 2 0.849 (<0.001) 0.805 (<0.001) 0.676 (<0.001) 0.648 (<0.001)
Surgeon 3 0.623 (<0.001) 0.648 (<0.001) 0.545 (<0.001) 0.534 (<0.001)
Surgeon 4 0.731 (<0.001) 0.652 (<0.001) 0.627 (<0.001) 0.712 (<0.001)
Average 0.702 0.645 0.620 0.548

"Cohen’s kappa interpretation [Cohen J. A coefficient of agreement for nominal scales. Educ Psychol Meas. 1960; 20:37—46]. 0.01-0.20: none to slight agreement.

¢ 0.21-0.40: fair.

¢ 0.41-0.60: moderate.

« 0.61-0.80: substantial.

e 0.81-1.00: almost perfect.

Table III
Each surgeon’s accuracy for diagnoses of 50 cases (percent accuracy compared to the
diagnoses confirmed with advanced imaging or surgery).

Surgeon Survey #1 (%) Survey #2 (%)
Surgeon 1 60 64
Surgeon 2 82 84
Surgeon 3 76 78
Surgeon 4 78 74
Average 74 75
Table IV

Each surgeon’s agreement between two surveys (%).

Surgeon Diagnosis  X-ray findings  Further studies  Treatment plan
Surgeon1 70 55 86 54

Surgeon2 90 84 90 88

Surgeon3 72 71 68 64

Surgeon4 78 72 86 84

Average 775 70.5 825 72.5

had little influence on surgeons' diagnosis and treatment plan in
this patient population.

One of the classic advantages of the lateral scapular radiograph
is that this view allows for improved visualization of certain
morphology and pathology, specifically with regard to the acro-
mion.>>'® This benefit was echoed in our survey of ASES members,
with 75.4% of respondents stating that their primary reason for
obtaining a lateral scapular radiograph was because it provides
better characterization of acromion morphology. Contrary to this
perceived benefit of the lateral scapular view among ASES member
surgeons, the 4 surgeons at our institution did not recommend a
lateral scapular radiograph for further workup when they were
given only AP, Grashey, and axillary views during the initial clinical
vignette survey. All 4 surgeons recommended either advanced
imaging studies (i.e., MRI, CT) or no additional imaging at all. This
finding may suggest that the surgeons were able to make an
appropriate diagnosis and treatment plan without a lateral scapular
radiograph and wanted an MRI or CT rather than a lateral scapular
radiograph when they felt further imaging studies were needed.
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This finding also suggests that improved visualization of the acro-
mion through a lateral scapular radiograph was not necessary for
surgeons to diagnose nontraumatic shoulder conditions and decide
on the treatment plan. Studies have shown that sagittal MRI views
are equal or even superior to lateral scapular radiographs in eval-
uation of acromial morphology.'*?* The literature is not consistent
about the diagnostic value of acromial morphology. Studies have
shown only poor to moderate agreement between surgeons on
radiographic classification for acromial morphology.>>!! Addi-
tionally, studies have raised questions about the traditional notion
that certain acromial shapes are related to specific shoulder con-
ditions such as rotator cuff tear, frozen shoulder, and calcific
tendinitis."®'>?? In summary, acromial morphology that can be
appreciated in a lateral scapular radiograph may not add a sub-
stantial diagnostic or therapeutic value when other standard ra-
diographs and clinical information (e.g., history and physical
examination) are available. MRI and CT scans usually outperform a
lateral scapular radiograph if truly an accurate assessment of the
acromial morphology is required.

In our clinical vignette—based survey, the surgeons kept the
same diagnoses over the 2 surveys in 77% of the cases. Alterna-
tively stated, surgeons changed their initial diagnoses during their
second survey in 23% of cases. We performed an additional anal-
ysis to evaluate the nature of these changes and investigated
whether the surgeons had changed their diagnoses because they
were able to see a lateral scapular radiograph. We found that none
of the changes could be directly related to the introduction of a
lateral scapular radiograph. For example, one of the most common
diagnosis changes was changing from rotator cuff tendinitis to a
rotator cuff tear or vice versa. It is highly unlikely that a lateral
scapular view would add meaningful information that would
change the surgeon’s diagnosis from tendinitis to a tear or vice
versa. A similar reasoning can be applied to other diagnoses as
none of the diagnoses given to the surgeons could be directly
derived from a lateral scapular view. We admit that this finding
may reflect a limitation of our study design as the study hypoth-
esis could not be directly tested with this design. But, at the same
time, this lack of diagnoses that can be directly derived from a
lateral scapular view may speak to the low relevance of this view
in our daily practice.
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In our study, the treatment plan question of the clinical
vignette—based survey showed lower interobserver and intra-
observer reliability than other questions. Although the reason for
this low reliability is not clear, it might have been that the survey
question was constructed in a way that can potentially generate
multiple answers. An additional analysis showed that surgeons
often could not decide how to answer between “further workup
due to unclear diagnosis” and “further workup for surgical plan-
ning” when they were asked about their treatment plan. We admit
that the respondents could have gone in either way in some cases.
For instance, a surgeon might have strongly suspected that a pa-
tient had a rotator cuff tear based on physical examination and x-
rays and requested an MRI for further imaging. The surgeon might
have proceeded in this manner because he either wanted to
confirm his diagnosis or wanted to know the extent of the tear for
preparation of surgery. Skipping a lateral scapular view would
decrease the effective radiation dose approximately by 0.15 mSy,
which is not a large dose reduction. From a financial perspective, it
is now commonplace to bundle 2 or more views together under the
same billing code. Thus, there would be little additional cost saving
from skipping an x-ray view. We acknowledge that this does not
provide a strong basis for skipping a lateral scapular view. However,
from a perspective of evidence-based practice, this might have a
value in decluttering our practice by shaving off unnecessary rou-
tines and rendering additional efficiency.

Our study has additional limitations that are important to note.
First, our study was not designed to assess if the changes over the
2 clinical vignette—based surveys were due to the addition of a
lateral scapular radiograph, individual surgeons' intraobserver
variability, or a combination of both. Second, the clinical
vignette—based survey used in our study has not been validated
for its responsiveness and reliability for detecting the influence of
adding the lateral scapular view on surgeons' capability to make
an accurate diagnosis. The survey might not have had an appro-
priate number of certain cases that are sensitive to the presence or
absence of a lateral scapular radiograph. Our study found that the
diagnostic accuracy of the surgeons did not change substantially
after adding the lateral scapular view. Third, we could not perform
a priori sample size calculation because of a lack of previous work
in this field and reference parameters. Fourth, the surgeons who
participated in the second part of the study were all aware of the
purpose of the study, which might have influenced the way they
responded to the survey questions. Having said that, we took
measures to minimize potential bias. First, there was a 4-week
interval between the two surveys. By the time the surgeons sat for
the second survey, they barely remembered how they had
answered the survey 4 weeks ago. There were 4 questions for each
case, and the total number of questions they answered was 200 at
each survey. Without remembering how they responded at the
first survey, it is very unlikely that the surgeons could have
skewed their answers to one way or another. Second, the survey
was designed in such a way that the surgeons were not able to
directly associate the questions with the research hypothesis.
Third, the large number of questions and a large amount of clinical
data presented for each case that the surgeons had to go over
likely prevented them from biasing their answers to the direction
that they might have desired.

Conclusions

The present study found that many surgeons routinely obtain a
lateral scapular radiograph during the initial evaluation of patients
with a nontraumatic shoulder condition. The most common reason
for obtaining a lateral scapular radiograph was for better

153

JSES Reviews, Reports, and Techniques 2 (2022) 149—154

characterization of the acromial morphology. Contrary to this
finding, our clinical vignette—based survey showed that the clinical
utility of the lateral scapular view was not as substantial as its
widespread use among surgeons. The addition of a lateral scapular
radiograph did not appear to improve surgeons' diagnostic accu-
racy or affect their decision-making on the treatment plan in this
patient population. Our findings suggest that most patients with a
nontraumatic shoulder condition may not benefit from this addi-
tional radiograph in the presence of other orthogonal views.
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