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Purpose Shoulder pain and disability pose a diagnostic challenge owing to the
numerous etiologies and the potential for multiple disorders to exist simultaneously.
The evidence to support the use of clinical tests for superior labral anterior to posterior
complex (SLAP) is weak or absent. The purpose of this study is to determine the
diagnostic validity of physical examination maneuvers for SLAP lesions by performing a
methodologically rigorous, clinically applicable study.
Methods We recruited consecutive new shoulder patients reporting pain and/or
disability. The physician took a history and indicated their certainty about each possible
diagnosis (“certain the diagnosis is absent/present,” or “uncertain requires further
testing”). The clinician performed the physical tests for diagnoses where uncertainty
remained. Magnetic resonance imaging arthrogram and arthroscopic examination
were the gold standards. We calculated sensitivity, speciﬁcity, and likelihood ratios
(LRs) and investigated whether combinations of the top tests provided stronger
predictions.
Results Ninety-three patients underwent physical examination for SLAP lesions.
When using the presence of a SLAP lesion (Types I–V) as disease positive, none of
the tests was sensitive (10.3–33.3) although they were moderately speciﬁc (61.3–
92.6). When disease positive was deﬁned as repaired SLAP lesion (including biceps
tenodesis or tenotomy), the sensitivity (10.5–38.7) and speciﬁcity (70.6–93.8) of tests
improved although not by a substantial amount. None of the tests was found to be
clinically useful for predicting repairable SLAP lesions with all LRs close to one. The
compression rotation test had the best LR for both deﬁnitions of disease (SLAP tear
present ¼ 1.8 and SLAP repaired ¼ 1.67). There was no optimal combination of tests
for diagnosing repairable SLAP lesions, with at least two tests positive providing the
best combination of measurement properties (sensitivity 46.1% and speciﬁcity 64.7%).
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Conclusion Our study demonstrates that the physical examination tests for SLAP
lesions are poor diagnostic indicators of disease. Performing a combination of tests will
likely help, although the magnitude of the improvement is minimal. These authors
caution clinicians placing conﬁdence in the physical examination tests for SLAP lesions
rather we suggest that clinicians rely on diagnostic imaging to conﬁrm this diagnosis.

Snyder et al1 ﬁrst coined the term superior labral anterior to
posterior (SLAP) lesion to describe injuries to the superior
labral complex that extend from anterior to posterior. They
deﬁned these lesions into four types of lesions Types I
(degeneration and fraying) through IV (bucket handle tear
extending into the biceps tendon), based on arthroscopic
ﬁndings. Several investigators have since expanded this
deﬁnition to include Types V to X lesions,2,3 although these
are rarely described in the literature. Of these, Types I and II
lesions are most commonly observed in patients.1,4–6
The prevalence of SLAP lesions has been reported to be as
high as 26% and as low as 6%.7–10 Studies have demonstrated an
upward trend in the number of cases of SLAP reported
annually.11,12 Zhang et al11 demonstrated a 105% increase in
the incidence of SLAP repair over a 6-year period (2004–2009).
SLAP lesions are rarely found in isolation, most commonly
observed in combination with other pathology.7,10 Snyder
et al7 found that 72% of their patients with SLAP lesions had
other associated lesions. Erickson et al10 showed 38% of SLAP
repairs had concomitant procedures. For this reason, SLAP
lesions are often difﬁcult to diagnose. Some studies suggest
that conservative management of SLAP lesions is unsuccessful
in most patients,13,14 and therefore, it is important that SLAP
lesions do not go undiagnosed. In addition, it is important to be
able to differentiate SLAP lesions from associated pathology
and normal variations of the SLAP complex anatomy. Several
normal variants of the superior and anterosuperior labra have
been described and have a reported prevalence of 1.5 to 12%
and up to 95% in people in their seventh or eighth decade
demonstrating a degenerative process.15 It is important to
distinguish between these variants and pathology through
examination to create an appropriate surgical plan for the
patient. More speciﬁcally, SLAP lesion repair requires experience in the surgical technique and potentially special equipment or implants, which can signiﬁcantly increase surgical
time if the repair is unplanned (i.e., the lesion is only found
intraoperatively). In addition, repairing a SLAP lesion requires
the expertise to do so, which means that a surgeon without
such competence may be faced with the decision to either
leave the lesion unrepaired (which has the potential to produce symptoms in the future), or to refer the patients for
additional surgery with another surgeon. Thus, patient history,
physical examination, and diagnostic imaging are important to
improve patient management and outcome.
As imaging such as magnetic resonance imaging arthrogram (MRIa) can be invasive and costly, accurate physical
examination tests would be an ideal component in the
diagnosis of SLAP lesions. Three systematic reviews assessing
the accuracy of physical examination maneuvers for SLAP

lesions16–18 established that there is no strong evidence to
support the use of physical examination tests for SLAP
lesions. Most studies did not meet the criteria for internal
validity, and therefore report values of sensitivity and speciﬁcity that may be biased; most probably overestimating
the true validity of these tests.19,20
Three criteria must be met for a study to be considered
robust: (1) the sample of patients must be representative of
patients for whom clinicians would face diagnostic uncertainty; (2) the results of the diagnostic test cannot inﬂuence
which patient undergoes the gold standard test; and (3) the
person interpreting the gold standard must be blind to the
results of physical exam tests, and other forms of testing.
Although not a criteria for internal validity, Mirkovic et al18
also noted that the majority of clinical tests for SLAP lesions
that reported high levels of accuracy were published by the
authors who designed the test. Mirkovic et al suggested that
these study results should be replicated before endorsing the
test for clinical use. All three reviews reporting on these
examinations concluded that a methodologically robust
study was necessary to inform clinical practice.16–18
The purpose of this study is to determine whether existing
physical examination tests can diagnose SLAP lesions accurately in patients who present with shoulder pathology. In
addition, we will determine the ability of these tests to
distinguish between SLAP lesions that are repairable and
those that are not. The ﬁndings of this study will inform
clinicians which of these physical examination maneuvers
are most appropriate to discriminate shoulder pathologies as
well as which are most efﬁcient at predicting surgical repair.

Methods
Patient Population
Between May 2007 and November 2008, we recruited consecutive patients from four clinicians with a subspecialty in
shoulder surgery at two tertiary care orthopaedic centers in
Ontario, Canada. All participants presented to clinic for their
ﬁrst consultation to address their complaints of shoulder
pain or disability. We excluded patients who were referred
for shoulder replacement surgery. All patients gave informed
consent. The study was approved by each center’s Health
Sciences Research Ethics Board.

Identiﬁcation of Physical Examination Tests
We identiﬁed existing physical examination tests through a
systematic review of the literature. In several instances, there
were variations in the description of how each test was to be
conducted and/or how a positive or negative test result was
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deﬁned. To reach consensus, we used a modiﬁed Delphi
process21 whereby participating surgeons were asked to
indicate their preference to include or exclude each test.
The survey included the original description of the test and
scoring and any modiﬁcations. Next, we tallied the results of
this survey and included tests for which the majority of
surgeons indicated that the test should be included, excluded
tests for which the majority of surgeons indicated that the
test should be excluded, and produced a second survey for
tests for which no majority was reached. A majority was
deﬁned as at least four of the ﬁve participating surgeons
indicating include or exclude.
The second survey presented the results of the ﬁrst survey
and identiﬁed tests for which there were discrepancies
between surgeons. This survey asked each surgeon to present
arguments for why the test should or should not be included in
the study and to reafﬁrm their decision. If, following
this second survey, any test was still without a majority
decision, we presented surgeons with a document reproducing
the argument for and against, and a meeting with the surgeons
was held and discussion continued until consensus was
reached. In addition, we included tests that were newly
reported in the literature at the time of our study. We included
the following physical examination tests for SLAP pathology:
Speed’s test; the anterior slide test; the active compression
test; the compression rotation test; biceps load I test; biceps
load II test; and the resisted supination external rotation test
(see ►Appendix A).

Clinical Examination Testing
To adhere to the diagnostic process, patients completed a
detailed questionnaire prior to their consultation that elicited
demographic information, symptoms, and self-reported history of their disease. The physician was not provided with the
completed questionnaire to avoid inﬂuencing their usual
approach to history taking. Instead, the physician completed
their usual history including, mechanism of injury, duration
of symptoms, history of shoulder injuries, and patient characteristics such as age, occupation, and daily activities. The
physician then indicated the pretest probability for each of
the eight shoulder pathologies using a diagnostic threshold
scale to denote their diagnostic uncertainty (see ►Fig. 1). The

Fig. 1 Thresholds in the diagnostic process.
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eight diagnoses of interest were rotator cuff pathology,
acromioclavicular joint pathology, SLAP lesions, other labral
lesions, and instability (anterior, posterior, inferior, or multidirectional each represented by a separate scale). Using the
scale in ►Fig. 1, if the surgeon indicated their uncertainty
was below the testing threshold (i.e., certain that the pathology was not playing a role in the patient’s complaints) or
above the treatment threshold (i.e., certain that the pathology was a contributing factor that no further testing was
necessary), they did not perform the tests for that disease.
Patients for whom the physician faced uncertainty in the
diagnosis (i.e., clinician rated as above the testing but below
the treatment threshold) remained as part of the study group
for that diagnosis and the physical examination maneuvers
speciﬁc to that diagnosis were then performed. For example,
if the clinician was certain that the patient did not have
instability but was uncertain whether the diagnosis was
labral pathology, the patient was included in the study group
for labral pathology but not for instability. The exclusion of
patients from analyses of speciﬁc diagnoses if the clinician
was certain the patient did not have that particular diagnosis
is the key methodological feature that ensures that the
results of this study are truly applicable in a clinical setting.
To standardize the technique and scoring for each test, we
constructed a glossary that was provided to clinicians. Each
clinician was required to review the glossary and ensure their
method of application matched the description provided. To
assist with standardization, we included pictures that illustrate the technique. Further, we used a standardized data
collection form that includes the description of how each test
is performed and scored. Finally, a graduate student was
trained how to perform all physical examination tests and
was familiarized with alternative techniques so that they
could provide correction if the clinician was performing the
test in a manner other than as described in the protocol. A
research assistant was present to ensure that all tests are
completed and to record the results of the test on the data
collection form. We ensured that the physician performing
the physical examination tests did not review any available
imaging studies or reports before evaluating the patient. This
article will discuss the results of the physical examination for
the SLAP complex.

Clinical Assessment of Physical Examination Maneuvers for SLAP Lesions
Reference Standard
Arthroscopic examination and MRIa were the main reference standards. The surgeon performed a systematic diagnostic arthroscopy taking care to visualize and evaluate the
integrity of all pertinent anatomy and was required to
complete a standardized checklist documenting any ﬁndings for each structure. We developed this to minimize
differences between surgeons in diagnoses due to variations
in methods of examination, and to minimize any detection bias should the clinician recall the physical examination or imaging at the time of interpreting the surgical
examination.
Although most patients at tertiary centers have surgery,
some are not referred for surgery or opt out of recommended
surgery. These patients underwent a standardized MRIa as
the reference standard. All MRIs had an intra-articular
injection of gadolinium done under ﬂuoroscopy. The
strength of the MRI magnet was 1.5 T, and the MRI sequences
were all protocoled to provide optimal imaging of the
pathologies being investigated (axial T1, T1 fat sat, coronal
T1 and T1 fat sat, proton density fat sat, T2 fat sat, and sagittal
proton density fat sat sequences). All MRIs were done at a
university center with substantial expertise in musculoskeletal imaging. Since the literature has shown that MRI alone is
not as accurate for diagnosing SLAP tears with reported
sensitivities for simple MRI ranging from 43 to 75%22–26
and speciﬁcities between 58 and 70%,23,24,26 we included
arthrogram. There is good evidence to suggest that MRIa is a
comparable reference standard to arthroscopy for labral
injuries.27,28 MRIa has been shown to be highly sensitive
(100 and 82%) and speciﬁc (88 and 100%) for detecting SLAP
injuries.27,28

Statistical Analysis
To determine sample size, we assumed a sensitivity and
speciﬁcity of at least 0.85 with a 95% conﬁdence interval
(CI) with a width of  0.1029 yielding an estimate of 50
patients tested in each disease category. We inﬂated the
sample size by 10% to account for attrition.
Sensitivity and speciﬁcity were calculated for each test
individually including 95% CIs around these estimates. These
values were used to calculate positive and negative likelihood
ratios (LRs). A LR is the likelihood that a test result (positive or
negative) is elicited in a patient with the target disorder
compared with the likelihood the same test result is elicited
in a patient without the target disorder. LRs indicate the extent
that a given diagnostic test result will change the odds of
having the target disorder. A LR of 1 has little practical
signiﬁcance, as the clinician’s impression of the probability
of the presence of the target disorder would not change based
on this test result. LRs greater than 1 imply that the test result is
associated with the disease: the greater the value, the more
likely the disorder is present. Conversely, LRs less than 1
indicate that the test result is associated with absence of
disease: the closer it is to 0, the less likely the disorder is
present.
As we are interested in identifying the tests that accurately
diagnose patients who undergo surgery versus those who do
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not, we repeated this analysis after categorizing patients
according to whether existing SLAP pathology was surgically
repaired or not repaired. “Repaired” was deﬁned as any
manipulation of the SLAP complex that required suturing.
Debridement was not considered a repair. For those patients
who underwent an MRIa, an experienced surgeon viewed their
images and decided whether any existing SLAP pathology was
repairable as deﬁned earlier. This was required for 8 of 37
patients who underwent MRIa in this study.
We dummy coded the set of tests to indicate whether one
test, two tests, three tests, and so on were positive. We tested
whether combinations of tests improve the ability to diagnose. We calculated the sensitivity, speciﬁcity, and LR if all
tests positive, at least one test is positive and so on. This
analysis will determine the appropriate number and combinations of tests for that will provide the greatest clinical
yield.

Results
One hundred and eighty-nine patients participated in this
study. Of these 189 patients, 15 patients refused to undergo
one of the reference standard tests or canceled their scheduled test; therefore, the remaining 174 patients composed
the study sample. Eighty-one patients were not suspected of
having SLAP disease (pretest probability of SLAP pathology
rated below the testing threshold) and therefore did not
undergo SLAP testing. Ninety-three patients underwent
physical examination tests for SLAP lesions. Fifty-six (60%)
patients underwent surgery as the gold standard, and the
remaining had MRIa. There were 64 males and 29 females
with an average age of 33.8  14.3. The types of lesions
related to the SLAP complex were Types I (13), II (12), III (1),
and V (4) lesions. Similar to the reported literature, a
majority of these lesions were in combination with other
pathology (►Table 1). Other pathologies were anterior or
posterior labrum lesions, rotator cuff pathology, biceps
pathology, and acromioclavicular joint abnormalities.
The diagnostic validity measures for all of the studied
physical examination tests are presented in ►Table 2. When
using the presence of a SLAP lesion (Types I–V) as disease
positive, none of the tests under evaluation was sensitive
although they were moderately speciﬁc. The active compression test had the largest proportion of patients with a
positive test result (n ¼ 34), of these 10 had pathology of
the SLAP complex (Types I–V). The compression rotation test
only had eight patients with positive results of which half
had pathology. When disease positive was deﬁned as the
SLAP lesion being repaired, the sensitivity of all tests except
for the compression rotation and resisted supination external rotation improved although not by a substantial amount
(►Table 3). This ﬁnding was similar for the speciﬁcity of the
tests except for the anterior slide and active compression
tests. Although this is the case, none of the tests was found to
be clinically useful for predicting repairable SLAP lesions as
all of the LRs were close to one. There was no optimal
combination of tests that improved the sensitivity and
speciﬁcity for diagnosing repairable SLAP lesions (►Table 4).
The Surgery Journal
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Table 1 Distribution of associated disease in SLAP lesions
SLAP lesion

Biceps
tendon
pathology

Anterior
labrum
Bankart

Posterior
labrum
reverse
Bankart

Supraspinatus
pathology

Subscapularis
pathology

AC OA
moderate–
severe

Other mild
pathology

No other
pathology

Type I
(n ¼ 13 [14.0%])

3

5

2

5

2

1

5

1

Type II
(n ¼ 12 [12.9%])

0

1

1

3

0

1

4

5

Type III
(n ¼ 1 [1.1%])

0

0

0

0

0

0

0

1

Type V
(n ¼ 4 [4.3%])

0

4

0

0

0

0

1

0

No pathology
(n ¼ 63 [67.7%])

4

22

6

9

3

3

25

11

Abbreviations: AC, acromioclavicular; OA, osteoarthritis; SLAP, superior labral anterior to posterior.

Table 2 Diagnostic values for the physical examination tests for superior labral anterior to posterior complex
Test

Sensitivity

95% CI

Specificity

95% CI

Positive LR

Negative LR

Speed’s

27.6

14.7–45.7

71.0

58.7–80.8

0.95

1.02

Anterior slide

20.0

9.5–37.3

73.8

61.6–83.2

0.76

1.08

Active compression

33.3

19.2–51.2

61.3

48.9–72.4

0.86

1.09

Compression rotation

13.8

5.5–30.6

92.6

82.5–97.1

1.8

0.93

Biceps load I

10.3

3.6–26.4

87.0

75.6–93.6

0.80

1.03

Biceps load II

27.6

14.7–45.7

77.8

65.1–86.8

1.24

0.93

Resisted supination ER

14.3

5.7–31.5

80.8

68.1–89.2

0.743

1.06

Abbreviations: CI, conﬁdence interval; ER, external rotation; LR, likelihood ratio.

Discussion
Our study demonstrates that the physical examination tests
for SLAP lesions are poor diagnostic indicators of disease. No
test had a value of sensitivity exceeding 40%. When using
SLAP repaired as disease positive, the active compression test
had the greatest combination of test properties with a
sensitivity of 38.7% (95% CI: 28.5–50.0) and a speciﬁcity of

70.6% (95% CI: 46.9–86.7). The compression rotation test was
found to be the most clinically useful with a LR approaching
two.
Our values of sensitivity and speciﬁcity are lower than
most reported values in the existing literature. There are
several reasons that may explain the inconsistency between
our study and others. One reason is that our study includes
patients for whom there is diagnostic uncertainty. This is an

Table 3 Diagnostic values for the physical examination tests for superior labral anterior to posterior complex repaired versus not
repaired
Test

Sensitivity

95% CI

Specificity

95% CI

Positive LR

Negative LR

Speed’s

29.3

20.2–40.4

70.6

46.9–86.7

1.00

1.00

Anterior slide

25.7

17.1–36.7

82.4

59.0–93.8

1.46

0.90

Active compression

38.7

28.5–50.0

70.6

46.9–86.7

1.32

0.87

Compression rotation

10.5

5.2–20.0

93.8

71.7–98.9

1.67

0.96

Biceps load I

11.9

6.2–21.8

87.5

64.0–96.5

0.96

1.01

Biceps load II

25.4

16.5–36.9

81.3

57.0–93.4

1.35

0.92

Resisted supination ER

16.9

9.7–27.8

81.3

57.0–93.4

0.90

1.02

Abbreviations: CI, conﬁdence interval; ER, external rotation; LR, likelihood ratio.
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Table 4 Diagnostic validity of the combination of physical examination maneuvers
Sensitivity

95% CI

Specificity

95% CI

Positive LR

Negative LR

At least one positive

58.7

47.4–69.1

47.1

26.2–69.0

1.11

0.88

At least two positive

46.1

35.3–57.2

64.7

41.3–82.7

1.31

0.83

At least three positive

23.7

15.5–34.4

76.5

52.7–90.4

1.01

1.00

At least four positive

13.2

7.3–22.6

88.2

65.7–96.7

1.12

0.98

At least ﬁve positive

5.3

2.1–12.8

94.1

73.0–99.0

0.90

1.01

At least six positive

4.0

1.4–11.0

100.0

81.6–100.0

0.96

All positive

1.3

0.3–7.1

100.0

81.6–100.0

0.99

Abbreviations: CI, conﬁdence interval; LR, likelihood ratio.

important feature of the present study methodology—
patients with the full spectrum of the disease of interest
should be included in the sampling frame, including those
with and without concomitant pathology, and those with
other shoulder pathology that present with similar symptoms. In the existing literature, a substantial proportion of
studies include patients for which the clinician does not face
diagnostic uncertainty. For example, in a study by Kibler30 to
validate the anterior slide test for diagnosing SLAP lesions,
the reported value of speciﬁcity was extremely encouraging
(91.5%), but the study included a large proportion (44%) of
patients who did not have shoulder complaints or were
considered to have normal shoulders. Including patients
known to be disease free will overestimate speciﬁcity by
increasing the proportion of patients with a negative test. In
contrast, we found the speciﬁcity of the anterior slide test to
be 73.8%.
Another common error that we identiﬁed in many of the
published studies is the exclusion of patients who do not
undergo surgery. By limiting the sample to only those who
undergo surgery, a study excludes those patients for whom
surgery was not recommended or those who elect not to
undergo surgery (all of whom are likely to have less severe
pathology). By excluding these patients, one increases the
proportion of patients who are more likely to have a positive
test (since they have more severe pathology) thereby overestimating the sensitivity. For example, Bennett31 reported
the Speed’s test to be highly sensitive for diagnosing SLAP
lesions (90.0%). Ardic et al32 who used simple MRI as the gold
standard reported a less promising sensitivity of 60.0%. In
contrast, we included patients undergoing either surgery or
MRIa and found the sensitivity of this test to be 27.6%.
Although not a criteria for internal validity, it has been
noted that there is a tendency for articles reporting on the
development of a physical examination test to report high
levels of accuracy.33 This phenomenon has been demonstrated in studies reporting on the validity of physical
examination tests for SLAP lesions.18 We selected three
recently developed tests—the biceps load I,6 biceps load II,5
and the resisted supination external rotation tests34—in an
attempt to replicate the encouraging results found by their
originators. Reports by the test developers have demonstrated very high values of sensitivity (90.9, 89.7, and

82.8%, respectively). Our results were not nearly as positive
with values of sensitivity of 10.3, 27.6, and 14.3%, respectively. These results improved when we deﬁned disease
positive as surgically repaired SLAP pathology, but they still
did not exceed 30%. This demonstrates the need to replicate
the results of studies reporting high values of sensitivity and
speciﬁcity as they may lead a clinician to inappropriately
adopt these tests into practice. Until these tests are critically
evaluated, investigators should refrain from developing new
tests. In addition, clinicians should be aware of the limitations of the literature reporting on the validity of these
physical examinations in arriving at timely and appropriate
diagnoses, as well as successful subsequent management of
these lesions.
Surgical management is the most common therapy for
treatment of SLAP lesions. Arthroscopic debridement yields
inconsistent result; therefore, SLAP lesion repair has become
standard treatment. Various methods of ﬁxation have led to
successful functional results; however, some patients, in
particular active patients, report lower level of satisfaction
in this procedure.35 Recently, shoulder surgeons have been
performing biceps tenodesis as a treatment option for these
patients.35 In addition, this procedure can be used as a
salvage procedure for failed SLAP repairs. Diagnostic tools
need to be able to identify these lesions to avoid a delay in
treatment. In addition, it is necessary that any examination
should be sensitive enough to differentiate between concomitant pathologies considering the majority of SLAP
lesions are seen with associated lesions. For instance, if a
patient is diagnosed with a rotator cuff tear, and gets booked
for a rotator cuff repair, a particular amount of time is set
aside for this intervention. If, during the procedure, a SLAP
lesion is unexpectedly encountered, this can add signiﬁcant
surgical time to the procedure. Alternatively, if the patient is
booked for a rotator cuff tear with a possible SLAP repair, and
they do not have the SLAP lesion, the surgeon will have
committed surgical time that could have been used elsewhere. Therefore, an undiagnosed SLAP lesion can result in
either running behind or ahead of schedule in the operating
room resulting in an inefﬁcient use of resources. In some
cases, depending on the institution or even the health care
system, penalties are applied to the clinician’s practice for
running over the scheduled operating room time.
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This study involved four surgeons in two different cities in
Ontario, Canada, which will increase the applicability of the
results. Since this project is an initiative of surgeons who are
members of a large national group, there is enormous
potential for knowledge transfer, in that surgeons will use
the results to guide practice, teach medical students, residents, and fellows according to their practice. With the
standardization of tests, a more research-friendly atmosphere can be created.

Limitations
The limitations of this study include the potential for detection bias since the surgeon who completes the physical
examination will also complete the surgical evaluation. We
have minimized the potential for this source of bias by
creating a standardized protocol for diagnostic shoulder
arthroscopy that all surgeons will perform, so that all structures are investigated carefully and reported in a standardized fashion. In addition, the time delay (average 4 months)
between the clinical examination tests and surgical evaluation and the large volume of patients being included in this
study reduces the probability that the surgeon will remember the results of the physical examination at the time of
surgical evaluation. Finally, although we recruited the estimated sample size requirement, the CIs for test measurement properties are wide, and therefore, a larger sample size
may provide more precise estimates of the accuracy of these
tests.
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Conclusion
Based on these study results, clinicians must understand that
no test in isolation is sufﬁcient to diagnose a patient with a
SLAP lesion. Performing a combination of tests will more
likely help a clinician diagnose SLAP lesions, although the
magnitude of the improvement is minimal. Based on the
study results, these authors would caution clinicians who
place conﬁdence in the physical examination tests for SLAP
lesions. In addition, clinicians should be aware of the pitfalls
of the majority of published studies that evaluate the diagnostic validity of shoulder examination tests for SLAP lesions.
Clinicians must ensure that tests have undergone rigorous
testing before adopting them into practice. We suggest that
clinicians rely on diagnostic imaging to conﬁrm this diagnosis as none of the physical examination maneuvers was
found to be clinically useful.
Conﬂict of Interest
Dr. Bryant reports grants from Internal Research Fund,
London Health Sciences Center, during the conduct of the
study; Dr. Johnson reports grants from Internal Research
Fund, London Health Sciences Center, during the conduct of
the study; personal fees from Western University, grants
from Canadian Institute for Health Research, outside the
submitted work; Dr. LeBel reports grants from Internal
Research Fund, London Health Sciences Center, during
the conduct of the study, outside the submitted work; Dr.
The Surgery Journal

Vol. 3

No. 4/2017

Somerville et al.

8

9
10
11

12

13
14

15

16

17

18

tendon complex lesions of the shoulder. Am J Sports Med 1995;
23(01):93–98
Powell SE, Nord KD, Ryu RKN. The diagnosis, classiﬁcation, and
treatment of SLAP lesions. Oper Tech Sports Med 2004;12:99–110
Holtby R, Razmjou H. Accuracy of the Speed’s and Yergason’s tests
in detecting biceps pathology and SLAP lesions: comparison with
arthroscopic ﬁndings. Arthroscopy 2004;20(03):231–236
Kim SH, Ha KI, Ahn JH, Kim SH, Choi HJ. Biceps load test II: a
clinical test for SLAP lesions of the shoulder. Arthroscopy 2001;17
(02):160–164
Kim SH, Ha KI, Han KY. Biceps load test: a clinical test for superior
labrum anterior and posterior lesions in shoulders with recurrent
anterior dislocations. Am J Sports Med 1999;27(03):300–303
Snyder SJ, Banas MP, Karzel RP. An analysis of 140 injuries to the
superior glenoid labrum. J Shoulder Elbow Surg 1995;4(04):
243–248
Kim TK, Queale WS, Cosgarea AJ, McFarland EG. Clinical features
of the different types of SLAP lesions: an analysis of one hundred
and thirty-nine cases. J Bone Joint Surg Am 2003;85-A(01):66–71
Kampa RJ, Clasper J. Incidence of SLAP lesions in a military
population. J R Army Med Corps 2005;151(03):171–175
Erickson BJ, Jain A, Abrams GD, et al. SLAP lesions: trends in
treatment. Arthroscopy 2016;32(06):976–981
Zhang AL, Kreulen C, Ngo SS, Hame SL, Wang JC, Gamradt SC.
Demographic trends in arthroscopic SLAP repair in the United
States. Am J Sports Med 2012;40(05):1144–1147
Waterman BR, Cameron KL, Hsiao M, Langston JR, Clark NJ, Owens
BD. Trends in the diagnosis of SLAP lesions in the US military. Knee
Surg Sports Traumatol Arthrosc 2015;23(05):1453–1459
Pinto MC, Synder SJ. SLAP lesions: current operative techniques
and management. Oper Tech Orthop 2001;11:30–37
Edwards SL, Lee JA, Bell JE, et al. Nonoperative treatment of
superior labrum anterior posterior tears: improvements in
pain, function, and quality of life. Am J Sports Med 2010;38
(07):1456–1461
Mohana-Borges AVR, Chung CB, Resnick D. Superior labral anteroposterior tear: classiﬁcation and diagnosis on MRI and MR
arthrography. AJR Am J Roentgenol 2003;181(06):1449–1462
Hegedus EJ, Goode A, Campbell S, et al. Physical examination tests of
the shoulder: a systematic review with meta-analysis of individual
tests. Br J Sports Med 2008;42(02):80–92, discussion 92
Luime JJ, Verhagen AP, Miedema HS, et al. Does this patient have
an instability of the shoulder or a labrum lesion? JAMA 2004;292
(16):1989–1999
Mirkovic M, Green R, Taylor N, Perrott M. Accuracy of clinical tests
to diagnose superior labral anterior and posterior (SLAP) lesions.
Phys Ther Rev 2005;10:5–14

Clinical Assessment of Physical Examination Maneuvers for SLAP Lesions
19 Whiting P, Rutjes AW, Reitsma JB, Glas AS, Bossuyt PM, Kleijnen J.

20

21

22

23

24

25

26

27

Sources of variation and bias in studies of diagnostic accuracy: a
systematic review. Ann Intern Med 2004;140(03):189–202
Lijmer JG, Mol BW, Heisterkamp S, et al. Empirical evidence of
design-related bias in studies of diagnostic tests. JAMA 1999;
282(11):1061–1066
Somerville L, Bryant D, Willits K, Johnson A. Protocol for determining the diagnostic validity of physical examination maneuvers for
shoulder pathology. BMC Musculoskelet Disord 2013;14:60
Reuss BL, Schwartzberg R, Zlatkin MB, Cooperman A, Dixon JR.
Magnetic resonance imaging accuracy for the diagnosis of superior labrum anterior-posterior lesions in the community setting:
eighty-three arthroscopically conﬁrmed cases. J Shoulder Elbow
Surg 2006;15(05):580–585
Garneau RA, Renfrew DL, Moore TE, el-Khoury GY, Nepola JV,
Lemke JH. Glenoid labrum: evaluation with MR imaging. Radiology 1991;179(02):519–522
Torstensen ET, Hollinshead RM. Comparison of magnetic resonance imaging and arthroscopy in the evaluation of shoulder
pathology. J Shoulder Elbow Surg 1999;8(01):42–45
Legan JM, Burkhard TK, Goff WB II, et al. Tears of the glenoid
labrum: MR imaging of 88 arthroscopically conﬁrmed cases.
Radiology 1991;179(01):241–246
Tung GA, Entzian D, Green A, Brody JM. High-ﬁeld and low-ﬁeld
MR imaging of superior glenoid labral tears and associated tendon
injuries. AJR Am J Roentgenol 2000;174(04):1107–1114
Applegate GR, Hewitt M, Snyder SJ, Watson E, Kwak S, Resnick D.
Chronic labral tears: value of magnetic resonance arthrography in

28

29
30

31

32

33
34

35

Somerville et al.

evaluating the glenoid labrum and labral-bicipital complex.
Arthroscopy 2004;20(09):959–963
Waldt S, Burkart A, Lange P, Imhoff AB, Rummeny EJ, Woertler K.
Diagnostic performance of MR arthrography in the assessment of
superior labral anteroposterior lesions of the shoulder. AJR Am J
Roentgenol 2004;182(05):1271–1278
Harper R, Reeves B. Reporting of precision of estimates for diagnostic accuracy: a review. BMJ 1999;318(7194):1322–1323
Kibler WB. Speciﬁcity and sensitivity of the anterior slide test in
throwing athletes with superior glenoid labral tears. Arthroscopy
1995;11(03):296–300
Bennett WF. Speciﬁcity of the Speed’s test: arthroscopic technique for evaluating the biceps tendon at the level of the bicipital
groove. Arthroscopy 1998;14(08):789–796
Ardic F, Kahraman Y, Kacar M, Kahraman MC, Findikoglu G,
Yorgancioglu ZR. Shoulder impingement syndrome: relationships
between clinical, functional, and radiologic ﬁndings. Am J Phys
Med Rehabil 2006;85(01):53–60
Ohmsted LC, Denegar CR. Physical examination of the shoulder: considerations of sensitivity and speciﬁcity. Athl Ther Today 2003;8:25
Myers TH, Zemanovic JR, Andrews JR. The resisted supination external rotation test: a new test for the diagnosis of superior
labral anterior posterior lesions. Am J Sports Med 2005;33(09):
1315–1320
Boileau P, Parratte S, Chuinard C, Roussanne Y, Shia D, Bicknell R.
Arthroscopic treatment of isolated type II SLAP lesions: biceps
tenodesis as an alternative to reinsertion. Am J Sports Med 2009;
37(05):929–936

The Surgery Journal

Vol. 3

No. 4/2017

e161

e162

Clinical Assessment of Physical Examination Maneuvers for SLAP Lesions

Appendix A Physical examination test list
Speed’s Test
The patient’s arm is placed with the forearm in full
supination and at 90 degrees of shoulder elevation. The
examiner then applies a downward force to the arm and
the patient is asked to resist the force.
Positive: The test is positive if the patient experiences pain
in the anterior proximal portion of the shoulder during the
application of the force.
Compression Rotation Test
The patient is in the supine position with the shoulder
abducted to 90 degrees and the elbow ﬂexed at 90 degrees. A
compression force is applied to the humerus, which is then
rotated.
Positive: The test is positive if labral tissue is felt to catch
and snap during the test.
Anterior Slide Test
The patient is examined either standing or sitting with
their hands on their hips with thumbs pointing posteriorly.
One of the examiner’s hand is placed across the top of the
shoulder from the posterior direction with the last segment
of the index ﬁnger extending over the anterior aspect of the
acromion at the glenohumeral joint. The examiner’s other
hand is placed behind the elbow and a forward and slightly
superiorly directed force is applied to the elbow and upper
arm. The patient is asked to push back against the force.
Positive: The test is positive if the patient has pain
localized to the front of the shoulder under the examiner’s
hand and/or a pop or click in the same area or if the maneuver
reproduces symptoms that occur during their overhead
activities.
Active Compression Test/O’Brien’s Test
The examiner stands behind the standing patient and the
patient forward ﬂexes the affected arm 90 degrees with the
elbow in full extension. The patient then horizontally
adducts the arm 10 to 15 degrees medial to the sagittal
plane of the body. The arm was then internally rotated so that
the thumb is pointing downward. The patient resists as the
examiner applies a uniform downward force to the arm. With
the arm in the same position, the palm is then fully supinated
and the maneuver is repeated.
Positive: The test is positive if pain is elicited with the ﬁrst
maneuver and is reduced or eliminated with the second
maneuver.
Biceps Load Test I
The patient lies in the supine position. The examiner sits
at a right angle and at the same height to the patient on the
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side of the affected shoulder. The examiner gently grasps the
patient’s wrist and elbow. The arm is abducted at 90 degrees
with the forearm in the supinated position with the elbow
ﬂexed to 90 degrees. The patient relaxes and an apprehension test is performed (taking arm into full external rotation).
When the patient becomes apprehensive during the external
rotation of the shoulder, the external rotation is stopped. The
patient is then asked to ﬂex the elbow, while the examiner
resists (on the same plane as the patients arm so as not to
change the degree of abduction and external rotation) the
ﬂexion with one hand and asks how the apprehension has
changed if at all. The test is repeated and the patient is
instructed not to pull the whole upper extremity, just bend
the elbow against the resistance.
Positive: The test is positive if the apprehension has not
changed or if the shoulder becomes more painful.
Biceps Load Test II
The patient lies supine. The examiner sits adjacent to the
patient on the same side as the affected arm grasping the
wrist and elbow gently. The arm is elevated to 120 degrees
and externally rotated to its maximal point with the elbow in
90 degrees of ﬂexion and the forearm is supinated. The
patient is asked to ﬂex the elbow against the examiner’s
resistance.
Positive: The test is positive if the patient complains of
pain during the resisted elbow ﬂexion or if the patient
complains of more pain from the resisted elbow ﬂexion
regardless of the degree of pain before the elbow ﬂexion
maneuver. The test is negative if pain is not elicited by elbow
ﬂexion or if the preexisting pain during the elevation and
external rotation of the arm is unchanged or diminished by
the resisted elbow ﬂexion.
Resisted Supination External Rotation Test
The patient is in the supine position with the scapula near
the edge of the table. The examiner stands at the patient’s
side, supporting the affected arm at the elbow and hand. The
arm starts in 90 degrees abduction with the elbow ﬂexed 65
to 70 degrees and the forearm in neutral or slight pronation.
The patient is asked to attempt to supinate the hand with
maximal effort as the examiner resists and gently externally
rotates the shoulder joint to maximal external rotation. The
patient is asked to describe the symptoms at maximal
external rotation.
Positive: The test is positive if the patient describes
anterior or deep shoulder pain, clicking or catching in the
shoulder, or reproduction of symptoms that occur during a
throwing motion. The test is negative if the patient describes
posterior pain, apprehension, or no pain.

