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ABSTRACT
Background and Purpose: The Magnetic Resonance Arthrogram (MRA) has served as the gold standard for identify-
ing patients with possible Superior Labrum Anterior-Posterior (SLAP) lesions and are often required by orthopaedic 
surgeons prior to clinical evaluation. However, as the literature shows MRA sensitivity as 0.65-0.98, and specificity 
between 0.80-1.00, there is still room for misinterpretation of the imaging study, and potential mismanagement of a 
patient who may or may not exhibit a true SLAP lesion. It is proposed that by grouping a series of clinical special tests 
it may be possible to develop greater sensitivity in identifying a SLAP lesion, resulting in the ability to better manage 
this patient population, thus avoiding unnecessary and costly imaging studies and decreased referrals to surgical 
specialists. The purpose of this study is to examine specific combinations of SLAP lesion special tests and identify 
which clusters of tests have the highest sensitivity and specificities. This may allow therapists to improve the manage-
ment of their patients by reliably diagnosing a SLAP lesion and referring only those who may need surgery to a 
physician.

Study Design: Literature review, diagnostic sensitivity/specificity outcomes 

Methods: A retrospective search of the current peer-reviewed literature was performed in an effort to identify the 
clinical special tests with the greatest sensitivity and specificity in identifying SLAP lesions. Based upon that search, 
the study was limited to five special tests: Biceps Load I, Biceps Load II, Speed’s, Passive Compression, and O’Brien’s 
tests. A multiple regression analysis was performed that looked at grouping of the tests to determine the diagnostic 
sensitivity/specificity when grouped.

Results: Obtaining positive results on three of the five special tests resulted in a sensitivity of 0.992-0.999 and a speci-
ficity of 0.992-0.999. The combination of the Biceps Load I/II and O’Brien’s showed the highest sensitivity and 
specificity.

Conclusion: The results indicate that a combination of at least three positive SLAP lesion tests may be clinically use-
ful in diagnosing a shoulder SLAP lesion with greater diagnostic accuracy than those reported for MRI/MRA, thus 
improving patient management by referring only those who may require surgical intervention to a physician.

Level of Evidence: 2c, “Outcomes” Research

Keywords: Magnetic resonance imaging, Magnetic resonance arthrogram, medical imaging accuracy, movement sys-
tem, SLAP tear
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INTRODUCTION
As physical therapy continues to grow as a direct 
access profession, therapists must be well equipped 
to accurately examine, assess, diagnose, treat, and 
manage their patients. Shoulder joint conditions 
involving degenerative changes and overuse trauma 
are commonly diagnosed through medical imaging 
studies such as Magnetic Resonance Imaging (MRI) 
and Magnetic Resonance Arthrogram (MRA).1-5 
As imaging is believed to be an accurate approach 
to diagnosing musculoskeletal pathologies, phy-
sicians often refer patients for conventional and 
advanced imaging studies early in the diagnostic 
process, although this is not always the best option 
for patients whom some forms of advanced imag-
ing may be contraindicated (i.e. metal implants, 
pacemakers, claustrophobia, etc.). The Medicare 
Payment Advisory Commission reported in 2016 
that MRI scans per 1000 fee-for-service beneficiaries 
increased by 229% between 2000 to 2014.6 Addition-
ally, several studies have suggested that between 
20%-50% of high-tech imaging procedures fail to 
provide information that improves the patient’s wel-
fare, and may represent, at least in part, unneces-
sary medical imaging.7-9 Hendee et al reported that 
many physicians ordering imaging studies often 
have little knowledge about techniques or possi-
ble alternate procedures, and may request studies 
prior to examining the patient thoroughly.7 Imaging 
can be cost prohibitive and may take a long time to 
assess with potential for interpretation errors with-
out the proper protocol.2,10 Clinical tests that are not 
imaging based are routinely utilized worldwide to 
assist in the diagnosis of labral tears in the shoul-
der, yet little research has successfully identified 
which cluster of tests may provide greater accu-
racy than existing imaging technology.11,12 Identify-
ing the most effective combination of labral tests 
would provide physical therapists with a universal 
method to confidently and effectively make a clini-
cal diagnosis and prognosis regarding the efficacy 

of non-operative management of the patient’s con-
dition. Precision imaging such as MRA has been 
accepted as the most effective and nearly fail-safe 
method, but past research shows not only are MRA’s 
expensive and expose patients to contrasts which 
may trigger adverse responses but are not always as 
effective as perceived.2 Looking further at the MRA 
diagnostics, it was noted that the sensitivity is often 
lackluster (Table 1). After following 90 patients who 
received an MRA for an unstable shoulder, Jonas 
et al discovered only 53 labral lesions were cor-
rectly identified by arthroscopy visual observation 
from a total of 83 confirmed lesions during initial 
MRA diagnostic.2 These findings suggest a need for 
improvement and the likelihood of a more effective 
protocol in diagnosing labral lesions.2 A systematic 
review examined the sensitivities from a number of 
past research studies to unveil the clinical accuracy 
of clinical tests on SLAP lesions of the labrum. Nine 
research studies of the fifteen reviewed uncovered 
clinical sensitivities and specificities in their results 
greater than 0.75.12-24 The Speeds and Yergason’s test 
were among a few of the special clinical tests used in 
combination throughout these studies that allowed 
a high clinical sensitivity to be reached.12,13,15 That 
being said, Sandrey suggests that no single physical 
assessment tool has enough validity in itself to con-
clusively rule in or out a given pathology.22 While 
no single test shows desired or perfect accuracy, 
imaging such as MRA’s, commonly considered the 
gold standard, have shown low sensitivity in past 
studies and may not be the most ideal first choice of 
physicians in every medical scenario.2-5 When look-
ing at special tests individually and together, Oh et 
al found that no single physical examination was 
found to be simultaneously highly sensitive and spe-
cific when diagnosing Type II SLAP lesions.12 Their 
research suggested that a combination of two tests 
that are clinically sensitive paired with one rela-
tively specific test have a noticeable chance of diag-
nostic efficacy. A positive finding of one of the three 

Table 1. MRI and MRA Sensitivities and Specifi cities Used in Analysis.
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tests (Speed, Yergason’s, or biceps Load II test) dem-
onstrated a sensitivity of about 0.75, and a sensitiv-
ity of 0.90 when all three tests are positive.12 These 
findings suggest that clinical tests may be combined 
to diagnose a patient with a suspected SLAP lesion 
with a high degree of reliability, improving the man-
agement of this patient population and decreasing 
medical costs.

The purpose of this study was to examine specific 
combinations of SLAP lesion special tests in an effort 
to identify which clusters of tests have the highest 
combined sensitivity and specificity, thus allowing 
therapists to reliably diagnose a SLAP lesion with-
out the reliance on advanced imaging. With so many 
special clinical tests designed to be used as exami-
nation tools for lesions of the labrum, the hypoth-
esis was that clusters of clinical special tests may be 
more diagnostically accurate than an MRI/MRA in 
diagnosing SLAP lesions, thus allowing for improved 
medical management by decreasing unnecessary 
and costly referrals to specialists.

METHODS
An initial database review occurred from July 2016 
to March 2017. Databases searched included the US 
National Library of Medicine, PubMed, ProQuest, 
EBSCOhost, and ScienceDirect. Keywords included 
“shoulder medical imaging accuracy”, labral tear, 
shoulder labral tears, special tests, MRI SLAP tear, 
MRA SLAP tear, sensitivity, specificity, and SLAP 
tear. A second more focused database search was 
performed using the keywords Biceps Load Test I, 
Biceps Load Test II, Active Compression, Speed’s 
Test, Supine Flexion/Resistance Test, Yergason’s 
Test, Anterior Slide Test, and the Crank Test. 

The current literature contained multiple stud-
ies that examined both individual tests as well as 

combinations of special tests in the evaluation of 
possible SLAP lesions. Researchers then carefully 
selected clinical tests from previous studies with a 
evidence provided regarding their sensitivity and 
specificity. Clinical tests taken from studies with too 
many variables or results focused on impertinent 
data were all omitted. After identifying the sensitivity 
and specificity data for each test, the five tests with 
the highest overall high-end values were selected. 
Biceps Load Test I, Biceps Load Test II, Speed’s Test, 
O’Brien’s Test, and the Passive Compression Test 
were chosen as the special tests for the current study 
as they yielded the highest sensitivities and specifici-
ties in the articles reviewed (Table 2) and these tests 
were used in this regression analysis. 

In order to have data to compare these special tests, 
the final search was for the sensitivity and specific-
ity of medical imaging. MRI and MRA are considered 
the gold standards for the diagnosis of labral tears; 
therefore, a comparison of the five special tests iden-
tified was made to these two medical image studies. 
To further narrow the results, only statistical values 
specific to MRI and MRA for labral tears were used. 
Data were collected using the same search engines 
as previously identified. A multiple regression anal-
ysis was performed to look in closer detail at the sen-
sitivity and specificity of a variety of special tests for 
SLAP lesion tears. Each test’s sensitivity and speci-
ficity were compared individually and then coupled 
together in combinations of two, three, four, and five 
tests (Tables 3-6).

RESULTS
All of the results were gathered from a combina-
tion of both research pertaining to SLAP lesions and 
case reports where these tests were performed on 
patients who presented with shoulder instability 

Table 2. Sensitivities and Specifi cities Used in Analysis.
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and suspicion of SLAP lesions. The sensitivities 
(true positive rates) reached indicate the ability of 
the test(s) to rule out a SLAP tear. The specificities 
(true negative rates) reached indicate the ability of 
the test(s) to rule in a SLAP tear. 

Single Test Results
The Biceps Load I proved to be one of the best tests 
to both rule in and rule out a SLAP tear with a sen-
sitivity of 0.90 and a specificity of 0.96.17 Biceps 
Load II also was proven to be a good indicator for 

Table 3. Combinations of Two Tests for Sensitivity and Specifi city.

Table 4. Combinations of Three Tests for Sensitivity and Specifi city.

Table 5. Combinations of Four Tests for Sensitivity and Specifi city.

Table 6. Combination of All Five Tests for Sensitivity and Specifi city.
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ruling in or out SLAP tears having a sensitivity of 
0.90 and specificity of 0.97.16 The Speed’s test had 
varied results with sensitivities ranging from 0.18 
to 0.90. The specificities for the Speed’s Test also 
varied ranging from 0.14 to 0.87.12,13,15,22-28 The Pas-
sive Compression test had a sensitivity of 0.82 and 
a specificity of 0.86.14,19 O’Brien’s Test yielded a sen-
sitivity ranging from 0.83 to 1.00 and a specificity 
of 0.95.20,21,23,24 For tests with a range of sensitivities 
and specificities the median value of the range was 
utilized for the analysis. 

Two Test Combination Results
With the combination of two tests the sensitivities 
and specificities that yielded highest were the Bicep 
Load I and Bicep Load II test when combined pro-
duced a sensitivity of 0.99 and a specificity of 1.0. 
Bicep Load I and Speed’s test together yielded a 0.95 
sensitivity a 0.98 specificity. When combined with 
the Passive Compression test the Biceps Load I test 
stats were 0.98 for sensitivity and 0.99 specificity. 
The O’Brien test and the Biceps Load I test had simi-
lar results to the Biceps I & II with a 0.99 sensitivity 
and 1.0 specificity. Together the Biceps Load II test 
and Passive Compression Test had a sensitivity of 
0.98 and a specificity of 1.0. The O’Brien and Bicep 
Load II tests had the same results as Biceps Load 
II with a 0.99 sensitivity and a 1.0 specificity. The 
Passive Compression test and O’Brien test together 
have a 0.98 sensitivity and a 0.99 specificity. 

Three Test Combination Results
With the combination of three different special tests 
the sensitivities and specificities yield excellent 
results as seen in Tables 4 and 5. The combination 
of the Biceps I, Biceps II and O’Brien’s test have the 
highest sensitivity at 0.99915. The Biceps Load I, Pas-
sive Compression test, and O’Brien’s test together 
have the highest specificity yielding 0.99847. 

Four Test Combination Results
With four tests combined all sensitivities and speci-
ficities were 0.99 and higher with the highest test 
combination being the Biceps Load I, Biceps Load 
II, Passive Compression and O’Brien’s test which 
yielded a sensitivity of 0.999847 and a specificity 
of 0.9999706. All test combinations can be seen in 
Tables 4 and 5. 

Five Test Combination Results
With the combination of all five tests (Biceps Load 
I, Biceps Load II, Passive Compression, Speed’s and 
O’Brien’s) the sensitivity to rule in a SLAP lesion is 
near perfect at 0.9999873316 and the specificity to 
rule out a SLAP lesion is 0.999995884 (Tables 4 & 5).

DISCUSSION
The purpose of this study was to analyze the diag-
nostic accuracy of combinations of the Biceps Load 
I, Biceps Load II, Speed’s Test, Passive Compression 
Test, and the O’Brien’s Test using a multiple regres-
sion analysis to determine if greater diagnostic accu-
racy could be achieved using clusters of clinical tests 
than by advanced imaging studies. Combinations of 
at least three physical tests has better sensitivity 
and specificity for detecting a SLAP lesion than sen-
sitivity and specificity reported for an MRI/MRA2-5 
(Figures 1 and 2). It was found that any combina-
tion of three of these tests, Biceps Load I, Biceps 
Load II, Speed’s test, Passive Compression test and 
the O’Brien’s test, would be sufficient to diagnose a 
SLAP lesion without an MRI or MRA for confirma-
tion due to the excellent sensitivity and specificity 
of these cluster of tests.

MRI’s are very expensive, time consuming, and are 
not suited for people who have metal implants or 
claustrophobia,7,8 whereas clinical special tests are 
safe, quick, cost effective, and they may be per-
formed easily in the clinic.   If the patient demon-
strates fewer than three positive clinical tests of the 
five discussed in this study, it is less likely that they 
exhibit a SLAP lesion, making it appropriate to man-
age them conservatively without outside referral to 
a specialist. If they remain symptomatic without sig-
nificant improvement after 30 days of conservative 
management, it may then be appropriate to refer to 
a physician for additional workup and further man-
agement as appropriate.

The results of this study show that for ruling in a 
shoulder SLAP tear that a combination of having a 
positive test for at least Biceps load I, Biceps load II, 
and O’Brien’s will be the best, yielding a sensitivity 
of 0.999. If the patient has a positive test for all five 
tests the sensitivity becomes 1.0. The results also 
show that a combination of at least three of the five 
tests being negative will rule out a shoulder SLAP 
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tear, yielding at least a 0.99 specificity or higher for 
any combination of three. Conversely, if the patient 
has a negative test for all five tests the specificity 
becomes 1.0 for ruling out a shoulder SLAP tear. 
While it was determined that three positively tests 
effectively ruled in a SLAP lesion, and three nega-
tive tests effectively ruled out a lesion, it may be nec-
essary to perform more than three tests in a given 
exam to effectively achieve three positive or nega-
tive tests depending on the special test choices of 
the examining clinician. While the data shows excel-
lent sensitivity and specificity with only two special 
tests, the concern that there may be variability in the 

performance of individual special tests throughout 
the profession led to the recommendation of at least 
three tests to account for this possible variability.

Several limitations were identified throughout the 
course of this study. The clinical special tests exam-
ined were specifically selected due to their highest 
overall results based upon current literature, leading 
to a selection bias on the part of the authors. Addi-
tionally, for tests with a range of values, the median 
value was utilized in the statistical calculations. As 
multiple authors reported varying levels of sensitiv-
ity and specificity, it is impossible to determine if 

Figure 1. Sensitivities for the Combinations of Three to Five Tests
A= Biceps Load I, B= Biceps Load II, C= Speed’s Test, D= Passive Compression Test, E= O’Brien’s Test

Figure 2. Specifi cities for the Combinations of Three to Five Tests
A= Biceps Load I, B= Biceps Load II, C= Speed’s Test, D= Passive Compression Test, E= O’Brien’s Test
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the “true” value is higher or lower than the value 
utilized for the regression analyses. Clinical trials 
will need to be conducted in order to validate the 
hypothesis further because of the limitations of this 
study utilizing values from previous research.

CONCLUSION
The resul  ts of the current study indicate that a com-
bination of at least three or more positive clinical 
tests for a shoulder labral tear may be used to confi-
dently diagnose (or rule out) a shoulder SLAP lesion. 
This study may allow clinicians to better identify 
when and MRI/MRA or specialist referral is needed 
for a suspected SLAP tear in the shoulder versus 
managing the patient conservatively, allowing for 
improved management of patients with shoulder 
pathology by physical therapists. These patients 
may be appropriate candidates for a referral to an 
orthopaedic surgeon for investigation of additional 
treatment options while continuing to co-manage 
in physical therapy. Patients with fewer than three 
positive clinical tests are less likely to have a SLAP 
lesion, and therefore may be considered appropriate 
to be managed conservatively. A grouping of special 
tests demonstrates increased accuracy in the iden-
tification of SLAP lesions as compared to a single 
test alone, allowing for improved patient manage-
ment and a potential decrease in medical costs for 
patients.
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