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Diagnostic Utility of Clinical Tests for SLAP Lesions:  
A Systematic Literature Review

Janette W. Powell, PT, OCS, STC1, Peter A. Huijbregts, PT, DPT, OCS, FAAOMPT, FCAMT2,  
Richard Jensen, PT, PhD3

Superior Labrum Anterior-to-Poste-
rior (SLAP) lesions have been dis-
cussed, defined, and investigated 

since Andrews et al1 first described this 
pathology in 1985. These lesions, which 
involve the superior region of the glenoid 
labrum, with or without the attachment 
of the long head of biceps, have been 
noted to be challenging to diagnose con-
servatively2-18. Non-surgical assessment 
tools, i.e., manual clinical tests and imag-
ing studies, do not seem to paint a clear 
diagnostic picture and many authors 

have noted the need for arthroscopic vi-
sualization for sufficient diagnostic 
accuracy2,3,5-13,15-19. 

SLAP lesions are often described as 
complex injuries with a spectrum of loca-
tions and varied types of tissue defects in 
the glenoid labrum and its associated 
structures13. Snyder et al20 classified these 
pathological variations into four types on 
the basis of morphology (Figure 1): 

	 •	 Type I: degenerative fraying with no 
detachment of the biceps insertion

	 •	 Type II: detachment of the biceps 
insertion

	 •	 Type III: a bucket-handle tear of the 
superior aspect of the labrum with 
an intact biceps tendon insertion to 
bone

	 •	 Type IV: an intra-substance tear of 
the biceps tendon with a bucket-
handle tear of the superior aspect of 
the labrum

The Type II SLAP lesions have been fur-
ther divided into three subtypes depend-
ing on whether the detachment of the 
labrum involves the anterior aspect of  
the labrum alone, the posterior aspect 
alone, or both aspects8,10,11,13,14,21,22. The 
above classification system has been ex-
panded to include an additional three 
types8,10,11,21-23:

	 •	 Type V: a Bankart lesion that extends 
superiorly to include a Type II SLAP 
lesion

	 •	 Type VI: an unstable flap tear of the 
labrum in conjunction with a biceps 
tendon separation

	 •	 Type VII: a superior labrum and bi-
ceps tendon separation that extends 
anteriorly, inferior to the middle gle-
nohumeral ligament 

It is likely that the varied patho-anatomy 
and/or patho-mechanics of these differ-
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Abstract: SLAP lesions are often complex injuries with varied defects and tissue in-
volvement that are challenging to diagnose clinically. The literature notes the need for visu-
alization under arthroscopy for adequate diagnostic accuracy. The goal of this article is to 
provide a current best-evidence synthesis with regard to physical examination tests used for 
the diagnosis of SLAP lesions. A literature search yielded 17 studies that investigated the di-
agnostic utility of clinical tests for SLAP lesions. These studies investigated 19 clinical tests. 
A narrative review and a systematic review of methodological quality using the QUADAS 
methodological quality assessment tool yielded 3 high-quality diagnostic utility studies. 
Current best evidence indicates that a negative finding for the passive compression test pro-
vides the therapist with the greatest evidence-based confidence that a SLAP lesion is absent. 
A positive finding on the anterior apprehension maneuver, the anterior slide test, the Jobe 
relocation test, the passive compression test, the Speed test, and the Yergason test or a com-
bination of positive findings on the Jobe relocation test and the active compression test or 
the Jobe relocation test and the anterior apprehension maneuver provides the therapist with 
the research-based confidence required to rule in a SLAP lesion. For ruling in a SLAP lesion, 
the greatest diagnostic value should likely be placed on a positive finding on the passive 
compression test. Suggestions for future research are provided.

Keywords: Best-evidence Synthesis, Diagnostic Utility, QUADAS, SLAP Lesion, Sys-
tematic Review
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ent types of SLAP lesions significantly 
alter the clinical presentation10,14. 

Further complicating the clinical 
presentation and correct diagnosis is the 
noted variability with regard to “nor-
mal” anatomy of the superior labrum 
including the appearance and degree of 
attachment of the labrum to the glenoid 
rim with a spectrum of foramina and 
recesses and the variability in the sur-
rounding glenohumeral ligament struc-
tures8,10,13,14,21-23. Adding to these intrinsic 
complexities these lesions are also often 
associated with additional concomitant 
shoulder pathology10-12,14,21. SLAP le-
sions commonly accompany other ex-
tra- and intra-articular shoulder pathol-
ogy further complicating the clinical 
diagnostic process14,18,23-25. 

The incidence of SLAP lesions has 
been reported in the literature to range 
between 6–26% of all shoulder injuries 
evaluated arthroscopically10,13,14,21-23. A 
variety of etiologic mechanisms have 
been implicated; including fall on an 
outstretched arm, overhead work, inter-
nal impingement, traction/tension on 
the biceps tendon due to overhead ath-
letic activity, and instability resulting in 
a “peel-back” of the superior aspect of 
the labrum when the biceps insertion is 
twisted as the arm is brought into  
abduction and external rota-
tion3,8,10,11,13,14,21-23. Musgrave and Ro-
dosky23 suggested that different mecha-
nisms of injury were likely to be 
operational in the various SLAP lesion 
types. Huijbregts21 reported on the high 

Figure 1. Classification of superior glenoid or superior labrum and biceps anchor 
(SLAP) lesions. 
A, Type 1: degenerative fraying of the superior labrum with the edge still firmly attached to 
the glenoid. 
B, Type II: detachment of the superior labrum and biceps tendon from the glenoid with 
resultant destabilization of the biceps anchor. 
C, Type Ill: bucket-handle tear of superior labrum; remaining labrum and biceps anchor are 
stable. 
D, Type IV: bucket-handle tear of superior labrum with extension into the biceps tendon.  
From D’Allessandro et al13, p. 288.

sensitivity of non-specific posterior 
shoulder pain and the inability to per-
form overhead athletic activities but 
specificity of such history findings is 
clearly very limited. Similarly, a patient 
report of mechanical symptoms was also 
found lacking in diagnostic utility21.

In the currently predominant evi-
dence-based practice paradigm, re-
search-based data on utility of diagnos-
tic tests supplement and replace the 
pathophysiologic rationale previously 
used for the interpretation of these tests. 
Because data on epidemiology, mecha-
nism of injury, and other history find-
ings with regard to SLAP lesions clearly 
provide insufficient information to al-
low for confident research-based clini-
cal diagnosis the clinician typically turns 
to the physical examination to gather 
more data. Research studies on diagnos-
tic accuracy of individual tests provide 
statistics such as sensitivity, specificity, 
predictive values, and likelihood ratios. 
However, the numerical value for these 
statistics and hence their clinical inter-
pretation are highly dependent on the 
methodological quality of the study in 
which they were derived. Various au-
thors have written narrative reviews dis-
cussing the diagnostic accuracy of phys-
ical examination tests for SLAP lesions 
but only few have combined this report 
of diagnostic accuracy statistics with a 
methodological quality assessment of 
the diagnostic accuracy studies in the 
form of a systematic review5,7,26,27. The 
systematic reviews by Dinnes et al26 and 
by Luime et al7 were published in 2003 
and 2004, respectively. With 4 of the 17 
studies retrieved for this review pub-
lished after 2004 and another two pub-
lished in the years that these reviews 
were published, an update was obviously 
justified. However, 2 more recent sys-
tematic reviews both published in 2007 
seemed to question the need for this re-
view. While Jones and Galluch5 provided 
descriptions of the tests as we did in this 
review, Hegedus et al27 did not, thereby 
limiting the clinical utility of their re-
view as a stand-alone paper. Neither re-
view provided a summary description of 
the studies retrieved, which we did be-
cause it allowed for a discussion of re-
search validity other than solely relying 
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on the methodological quality assess-
ment tool as both other reviews did. 
Jones and Galluch used a non-validated 
assessment tool scoring only three items, 
whereas Hegedus et al used the same 
tool as in this study. Aside from the fact 
that our review showed that this tool 
does not adequately address some criti-
cal methodological errors leading us to 
discard in this review one of the studies 
deemed a higher-quality study by Hege-
dus et al, comparison of our scores on 
this tool with other sources scoring the 
same studies forces us to question reli-
ability of the tool and thereby sole reli-
ance on this tool. Finally, literature 
search strategies used by the other re-
cent reviews and this review were sub-
stantially different yielding five extra 
references as compared to Jones and 
Galluch and two additional references as 
compared to Hegedus et al; it should be 
noted that the latter authors did retrieve 
one study we did not find. 

Having thus justified the need for 
this review, the goal for this article is to 
provide the most comprehensive and 
clinically useful synthesis with regard to 
the quality of studies addressing physi-
cal examination tests used specifically 
for the diagnosis of SLAP lesions. 

Methods and Materials

For our literature review, we searched 
the PubMed, Proquest, and Cumulative 
Index to Nursing and Allied Health (CI-
NAHL) online databases for peer-re-
viewed references. In the Proquest data-
base, we used the Health and Medical 
Complete Database and the Nursing 
and Allied Health Source Database.

Our search used the key words: 
SLAP, Superior Labrum, Superior Labral, 
Glenoid Labrum, and Glenoid Labral. 
These were noted to be the key terms in 
the literature during our preliminary 
reading on SLAP lesions. The search was 
not limited by adding other terms to in-
crease the chance of identifying relevant 
studies. After reviewing abstracts of the 
literature selected, full-text format of 
those studies that appeared to quantita-
tively investigate diagnostic utility of 
physical examination diagnostic test(s) 
of SLAP lesions as compared to a gold 
standard test or test regimen were re-

trieved. We then did a hand search of the 
reference lists of the articles retrieved to 
locate further relevant references fitting 
these same inclusion criteria. 

We limited the literature search 
from 1985 to July 2007. The 1985 start 
date was chosen for the literature search, 
as this was when SLAP lesions were first 
described in the literature1.  An increased 
interest in research-based data on diag-
nostic utility has led to the development 
of methodological quality assessment 
tools such as the STARD (Standards for 
Reporting of Diagnostic Accuracy)28-30 
and QUADAS (Quality Assessment of 
Diagnostic Accuracy Studies)28,31-33 cri-
terion lists.  The STARD list is a prospec-
tive tool designed to outline the features 
required for an unbiased diagnostic ac-
curacy study. In contrast, the QUADAS 
list is a retrospective tool used to critique 
the methodological rigor of a diagnostic 
accuracy study28. For this review we 
chose the retrospective QUADAS tool to 
systematically evaluate the methodolog-
ical quality of the studies selected in this 
literature review.

The QUADAS tool evaluates 14 
items. Cook and Hegedus34 noted that a 
score of less than 10/14 was where they 
noted changes in meta-analytic values 
for diagnostic accuracy summary statis-
tics in the poorly designed studies34. We 
therefore adopted a score minimum of 
10/14 as the “cut-off ” score for method-
ological quality in this systematic review. 
Use of the QUADAS tool facilitates the 
evaluation of the internal and external 
validity of each study and thereby allows 
the clinician to avoid exaggerated re-
porting of diagnostic utility from poorly 
designed studies that might otherwise 
lead to errors in clinical decision-mak-
ing, including inaccurate diagnosis, in-
appropriate treatment, and premature 
adoption of a special test that provides 
little value28. However, literature on reli-
ability and validity of the QUADAS tool 
is very limited32. Although Cook and 
Hegedus have suggested a cut-off value 
for acceptable methodological quality, 
this value is not based on a broad con-
sensus. This led us to decide to assess 
methodological quality both systemati-
cally with the QUADAS tool and also 
narratively looking for possible method-
ological errors specific to the studies re-

trieved before providing a current best-
evidence synthesis.

Results

The PubMed Search retrieved 977 arti-
cles. The Proquest Search produced 338 
articles. The CINAHL Search yielded 93 
articles. Of these studies, 17 studies met 
the inclusion criteria4,15-19,24,25,35-43. The 
hand search of the reference lists of these 
articles yielded no further references. 
The 17 studies investigated 19 clinical 
tests for the diagnosis of SLAP lesions. 
Figure 2 illustrates the literature search 
and screening process leading to the 
best-evidence synthesis presented. Table 
1 provides data on the diagnostic utility 
of the various clinical tests studied. Table 
2 provides data on the diagnostic utility 
of multiple-test regimens for the diag-
nosis of SLAP lesions4,40. Where not pro-
vided by the authors but where sufficient 
data was available, we calculated the val-
ues for sensitivity, accuracy, and positive 
and negative likelihood ratios using the 
formulas provided in Table 328. Where 
provided by the authors, we added be-
tween brackets in Tables 1 and 2 the raw 
data from which these diagnostic utility 
statistics were calculated. Table 4 pro-
vides the analysis and scoring of each 
study on its methodological quality us-
ing the QUADAS tool28,31-33.

Anterior Apprehension Maneuver

Guanche and Jones4 prospectively inves-
tigated 59 consecutive patients (60 
shoulders) undergoing shoulder ar-
throscopy with a seven-test regimen that 
included the anterior apprehension ma-
neuver in an orthopaedic surgery set-
ting. They provided a photograph and 
description of test performance and in-
terpretation identical to those provided 
in various textbooks44-46. The patient was 
supine and the examiner abducted the 
arm to 90o with the elbow in 90o of flex-
ion and then progressively externally 
rotated the involved shoulder. A positive 
test was indicated by a look or feeling of 
apprehension or alarm on the patient’s 
face and the patient’s resistance to fur-
ther motion. The patient might also state 
that the feeling experienced was what it 
felt like when the shoulder was previ-
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ously dislocated. The rater for the clinical 
test portion was one orthopaedic sur-
geon. The gold standard test was arthros-
copy, and the surgical procedure was 
described in moderate detail. The study 
is unclear on the number of raters in-
volved in the arthroscopic diagnosis. It is 
also unclear if the arthroscopic examin-
ers were blinded to the clinical test re-
sults. Of 60 shoulders, 33 shoulders were 
arthroscopically diagnosed with SLAP 
lesions. However, this study did not use 
the diagnostic classification of SLAP le-
sions as described by Snyder et al20 and 
introduced above. The study analyzed 
diagnostic utility of single tests and/or 
combinations. However, the number of 
patients who tested positive on the ante-
rior apprehension maneuver was not 
provided in addition to the diagnostic 
utility statistics. 

Nakagawa et al17 prospectively stud-
ied 54 throwing athletes undergoing 
shoulder arthroscopy in an orthopaedic 
and sports medicine surgical setting. 
This study investigated 18 clinical tests 
but only one was operationally defined. 
Nakagawa et al17 did not provide opera-
tional definitions for test performance 
or interpretation of the anterior appre-
hension maneuver. Four clinical fellows 
in orthopaedic surgery clinically evalu-
ated the shoulders. The gold standard 
test was arthroscopic findings but the 
surgical procedure was not described. 
One surgeon blinded to the clinical test 
results assessed all shoulders intra-oper-
atively. Of 54 patients, 24 were ar-
throscopically diagnosed with SLAP le-
sions. However, the number of patients 
who tested positive on the anterior ap-
prehension maneuver was not provided. 

Active Compression Test

O’Brien et al42 introduced the active 
compression test with a prospective 
study of 318 patients consisting of 268 
consecutive shoulder pain patients and 
50 controls (knee pain patients) in an 
orthopaedic surgical setting. The au-
thors defined this test as one where the 
patient flexed the involved arm forward 
90o with the elbow in full extension. The 
patient then adducted the arm 10o to 15o 
medial to the sagittal plane of the body. 
The arm was internally rotated so the 

patient’s thumb pointed downward. The 
examiner then applied a downward force 
to the arm. With the arm in the same po-
sition, the arm was fully externally ro-
tated so the patient’s palm faced upward 
and the same downward force was again 
applied. The test was considered positive 
if pain elicited with the first maneuver 
was reduced or eliminated with the sec-
ond maneuver.  Pain or painful clicking 
described as inside the glenohumeral 
joint was indicative of a labral tear. Pain 
localized to the acromioclavicular joint 
or on top of the shoulder was considered 
diagnostic of acromioclavicular joint ab-
normality. From the study, it remained 
unclear how many raters were involved 
in the clinical and surgical assessments. 
The 50 control patients did not undergo 
the gold standard arthroscopic examina-

tion. The study also did not clarify 
whether the arthroscopic examiner was 
blinded to the clinical test results. Labral 
tears were not defined in this study. The 
surgical procedure was not described. Of 
all patients, 56 had positive active com-
pression tests and 53 had labral tears at 
surgery. 

McFarland et al24 retrospectively in-
vestigated 426 consecutive shoulder ar-
throscopy patients in an orthopaedic 
surgical setting. The control group con-
sisted of 387 patients and included pa-
tients with type I SLAP lesions; 39 pa-
tients were included in the SLAP lesion 
group defined as types II, III, and IV le-
sions. The physical examination done up 
to 4 weeks prior to surgery included var-
ied combinations of three SLAP lesion 
clinical tests: 294 patients had all three 

Figure 2. Flow diagram of literature search and screening process leading to a best 
evidence summary.

Diagnostic Utility of Clinical Tests for SLAP Lesions: A Systematic Literature Review



[E62]    The Journal of Manual & Manipulative Therapy  n  volume 16  n  number 3

Table 1. Diagnostic utility SLAP lesion clinical tests4,15-19,24,25,36-39,41,43.

	 	 	 	 Positive 	 Negative	 Positive	 Negative	
	 	 	 	 predictive 	 predictive	 likelihood	 likelihood	
	 Accuracy	 Sensitivity	 Specificity	 value	 value	 ratio	 ratio

Anterior apprehension  
maneuver
• Guanche & Jones4	 -----	 0.40	 0.87	 0.90	 0.33	 3.077	 0.722
• Nakagawa et al17	 0.59	 0.83	 0.40	 0.53	 0.75	 1.38	 0.425

Active compression test
• O’Brien et al42	 0.988	 1.00	 0.985	 0.946	 1.00	 66.66	 0.00
	 (253/256)	 (53/53)	 0.63	 (200/203)	 (53/56)	 (200/200)
• Guanche & Jones4	 -----	 0.47	 0.73	 0.87	 0.40	 2.33	 0.507
• McFarland et al24	 0.54	 (18/38)	 0.55	 0.10	 0.91	 1.044	 0.964
	 (221/409)	 0.778	 (203/371)	 (18/186)	 (203/223)
• Myers et al43	 	 0.54	 0.111	 0.70	 0.143	 0.875	 2.00
• Nakagawa et al17	 0.595	 0.63	 0.60	 0.52	 0.62	 1.35	 0.767
• Parentis et al19 	 0.57	 0.54	 0.50	 0.355	 0.75	 1.25	 0.75
• Stetson & Templin18	 -----		  0.31	 0.34	 0.50	 0.783	 1.48

Anterior slide test
• Kibler37	 0.858	 0.784	 0.915	 0.64	 0.868	 9.22	 0.236
	 (194/226)	 (69/88)	 (125/138)	 (69/107)	 (125/144)
• McFarland et al24	 0.77	 0.08	 0.84	 0.05	 0.90	 0.50	 1.095
	 (322/419)	 (3/38)	 (319/381)	 (3/65)	 (319/354)
• Nakagawa et al17	 0.54	 0.05	 0.93	 0.33	 0.56	 0.714	 1.021
• Parentis et al19	 -----	 0.10	 0.815	 0.19	 0.676	 0.55	 1.104

Biceps groove  
tenderness
• Guanche & Jones4	 -----	 0.44	 0.40	 0.69	 0.19	 0.733	 1.4
• Nakagawa et al17	 0.56	 0.25	 0.80	 0.50	 0.57	 1.25	 0.938

Biceps load test
• Kim et al38	 0.96	 0.909	 0.969	 0.83	 0.98	 29.32	 0.094
	 (72/75)	 (10/11)	 (62/64)	 (10/12)	 (62/63)	

Biceps load test II
• Kim et al39	 0.944	 0.897	 0.966	 0.921	 0.955	 26.38	 0.107
	 (120/127)	 (35/39)	 (85/88)	 (35/38)	 (85/89)	

Clunk test
• Nakagawa et al17	 0.57	 0.44	 0.68	 0.53	 0.59	 1.375	 0.824

Compression rotation  
test
• McFarland et al24	 0.71	 0.24	 0.76	 0.09	 0.90	 1.0	 1.0
	 (214/303)	 (7/29)	 (207/274)	 (7/74)	 (207/229)	
• Nakagawa et al17	 0.63	 0.25	 1.0	 1.0	 0.58	 0.00	 0.75

Crank test
• Liu et al41	 0.919	 0.906	 0.933	 0.935	 0.903	 13.52	 0.101
	 (57/62)	 (29/32) 	 (28/30)	 (29/31)	 (28/31)
• Guanche & Jones4	 -----	 0.40	 0.73	 0.82	 0.29	 1.48	 0.822
• Myers et al43	 0.444	 0.346	 0.70	 0.75	 0.292	 1.153	 0.939
• Nakagawa et al17	 0.66	 0.58	 0.72	 0.63	 0.68	 2.072	 0.583
• Parentis et al19	 -----	 0.125	 0.826	 0.238	 0.684	 1.436	 1.059
• Stetson & Templin18	 -----	 0.46	 0.56	 0.41	 0.61	 1.364	 0.964
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Table 1. Diagnostic utility SLAP lesion clinical tests4,15-19,24,25,36-39,41,43. (Continued)

	 	 	 	 Positive 	 Negative	 Positive	 Negative	
	 	 	 	 predictive 	 predictive	 likelihood	 likelihood	
	 Accuracy	 Sensitivity	 Specificity	 value	 value	 ratio	 ratio

Forced abduction test
• Nakagawa et al17	 0.67	 0.67	 0.67	 0.62	 0.71	 2.03	 0.492

Impingement sign  
(Hawkins)
• Nakagawa et al17	 0.59	 0.50	 0.67	 0.55	 0.63	 1.515	 0.746
• Parentis et al19	 -----	 0.675	 0.304	 0.297	 0.683	 0.969	 1.083

Impingement sign 
 (Neer)
• Nakagawa et al17	 0.48	 0.33	 0.60	 0.40	 0.53	 0.825	 1.12
• Parentis et al19	 -----	 0.50	 0.522	 0.313	 0.706	 1.046	 0.958

Jobe relocation test
• Guanche & Jones4	 -----	 0.44	 0.87	 0.91	 0.34	 3.385	 0.643
• Hammer et al8	 -----	 1.00	 -----	 -----	 -----	 -----	 -----
		  (13/13)
• Nakagawa et al17	 0.56	 0.75	 0.40	 0.50	 0.67	 1.25	 0.625
• Parentis et al19	 -----	 0.50	 0.533	 0.317	 0.71	 1.07	 0.938

Pain provocation  
test
• Mimori et al16	 	
   —MRA	 0.97	 1.00	 0.90	 -----	 -----	 10	 0.0
   —Arthroscopy	 1.00	 1.00	 ----	 1.00	 ----	 ----	 ----
	 (11/11)	 (11/11)	 (0/0)	 (11/11)	 (0/0)
• Parentis et al19	 -----	 0.15	 0.902	 0.40	 0.709	 1.53	 0.94

Passive compression  
test
• Kim et al25	 0.836	 0.818	 0.857	 0.871	 0.80	 5.72	 0.212
	 (51/61)	 (27/33)	 (24/28)	 (27/31)	 (24/30)		
Resisted supination  
external rotation test
• Myers et al43	 0.825	 0.828	 0.818	 0.923	 0.643	 4.549	 0.21

SLAPprehension test
• Berg & Ciullo36	 -----	 0.819	 -----	 -----	 -----	 -----	 -----
		  (54/66)

Speed test
• Guanche & Jones4	 -----	 0.18	 0.87	 0.80	 0.26	 0.138	 0.943
• Holtby & Razmjou15	 0.56	 0.32	 0.75	 0.50	 0.58	 1.28	 0.91
	 (28/50)	 (7/22)	 (21/28)	 (7/14)	 (21/36)
• Nakagawa et al17	 0.57	 0.04	 1.00	 1.00	 0.57	 0.00	 0.6
• Parentis et al19	 -----	 0.478	 0.674	 0.348	 0.721	 1.466	 0.774

Yergason test
• Guanche & Jones4	 -----	 0.09	 0.93	 0.80	 0.25	 0.978	 1.2857
• Holtby & Razmjou15	 0.63	 0.43	 0.79	 0.60	 0.65	 2.05	 0.72
	 (31/49)	 (9/21)	 (22/28)	 (9/15)	 (22/34)	 0.00	 0.87
• Nakagawa et al17	 0.61	 0.13	 1.00	 1.00	 0.59	 1.92	 0.935
• Parentis et al19	 -----	 0.125	 0.935	 0.455	 0.711	 1.92	 0.936
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Table 2. Diagnostic utility multi-test regimens (modified from Guanche & Jones4  and Liu et al40).

	 	 	 	 Positive 	 Negative	 Positive	 Negative	
	 	 	 	 predictive 	 predictive	 likelihood	 likelihood	
	 Accuracy	 Sensitivity	 Specificity	 value	 value	 ratio	 ratio

2 positive tests
  • Jobe & O’Brien4 	 -----	 0.41	 0.91	 0.93	 0.34	 4.56	 0.648
  • Jobe & apprehension4	 -----	 0.38	 0.93	 0.94	 0.33	 5.43	 0.667
  • O’Brien  
     & apprehension4 	 -----	 0.38	 0.82	 0.86	 0.31	 2.11	 0.756

3 positive tests
  • Jobe, O’Brien 	  
     & apprehension4 	 -----	 0.34	 0.91	 0.92	 0.32	 3.78	 0.725

≥5 positive tests
  • Apprehension, relocation, 	 0.89	 0.90	 0.85	 0.95	 0.73	 6.0	 0.12 
     load & shift, sulcus, & crank40	 (48/54)	 (37/41)	 (11/13)	 (37/39)	 (11/15)	

Table 3. Definition and calculation of statistical measures of concurrent criterion-related validity28.

Statistical measure	 Definition	 Calculation

Accuracy	 The proportion of people who were correctly identified as either 	 (TP + TN) / (TP + 
	 having or not having the disease or dysfunction	 FP + FN + TN)

Sensitivity	 The proportion of people who have the disease or dysfunction  
	 who test positive	 TP / (TP + FN)

Specificity	 The proportion of people who do not have the disease or dysfunction  
	 who test negative	 TN / (FP + TN)

Positive predictive value	 The proportion of people who test positive and who have the disease  
	 or dysfunction	 TP / (TP + FP)

Negative predictive value	 The proportion of people who test negative and who do not have the  
	 disease or dysfunction	 TN / (FN + TN)

Positive likelihood ratio	 How likely a positive test result is in people who have the disease 	 Sensitivity/(1-specificity) 
	 or dysfunction as compared to how likely it is in those who do not  
	 have the disease or dysfunction

Negative likelihood ratio	 How likely a negative test result is in people who have the disease 	 (1-sensitivity)/specificity 
	 or dysfunction as compared to how likely it is in those wo do not have  
	 the disease or dysfunction

tests done, whereas 132 underwent one 
or two tests. The active compression test 
was done in 409 patients (371 control 
and 38 SLAP lesion patients). The active 
compression test was defined and inter-
preted as outlined by O’Brien et al42. It is 
unclear on how many testers were in-
volved in the clinical assessments. The 
arthroscopic reference test was de-
scribed in moderate detail and per-
formed by only one surgeon. It was also 
unclear whether the arthroscopic exam-
iner was blinded to the clinical test re-
sults. The active compression test was 

positive in 168 of the control patients 
and 18 of the SLAP lesion patients; 39 
patients were arthroscopically diag-
nosed with SLAP lesions (types II, III, 
and IV) and 387 patients had type I 
SLAP lesions or no lesion. 

Stetson and Templin18 prospectively 
studied 65 patients with shoulder pain 
patients in a orthopaedic surgical set-
ting. One orthopaedic surgeon per-
formed the physical examination which 
included two SLAP lesion clinical tests. 
The authors defined and interpreted the 
active compression test as outlined by 

O’Brien et al42. The surgical assessments 
were described in moderate detail but it 
was unclear how many assessors were 
involved in the surgical assessments and 
if they were blinded to the clinical test 
results. Of the patients, 41 tested posi-
tive with the clinical test, 14 of which 
had arthroscopically confirmed tears of 
the glenoid labrum. 

Myers et al43 prospectively studied 
40 overhead throwing athletes in a sports 
medicine and orthopaedic surgical set-
ting.  The physical examination included 
3 SLAP lesion clinical tests and was per-
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Table 4. QUADAS values28,31-33 of the SLAP lesion diagnostic accuracy studies4,15-19,24,25,35-43.

1. Was the spectrum of patients 	  
representative of the patients who 	 U	 Y	 U	 U	 Y	 Y	 N	 Y	 N	 Y	 Y	 U	 Y	 Y	 Y	 Y	 U 
will receive the test in practice?	

2. Were selection criteria clearly 	 N	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 U	 Y	 Y	 N	 Y	 N	 Y	 Y	 N 
described?		

3. Is the reference standard likely 	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y 
to classify the target condition  
correctly?	

4. Is the period between reference  
standard and index test short  
enough to be reasonably sure that 	 U	 Y	 U	 N	 N	 U	 U	 U	 U	 U	 Y	 U	 Y	 U	 U	 U	 U 
the target condition did not  
change between the two tests?	

5. Did the whole sample or  
random selection of the sample 	 U	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 N	 Y	 Y	 U	 Y	 Y 
receive verification using a  
reference standard of diagnosis?	

6. Did patients receive the  
same reference standard 	 U	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 N	 Y	 Y	 U	 Y	 Y 
regardless of the index test result?	

7. Was the reference standard  
independent of the index test 	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y 
(i.e., the index test did not form  
part of the reference standard)?	

8. Was the execution of the index  
test described in sufficient detail 	 Y	 Y	 Y	 N	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 Y	 N	 Y	 Y	 Y 
to permit its replication?	

9. Was the execution of the  
reference standard described 	 N	 Y	 N	 Y	 N	 Y	 N	 N	 U	 Y	 Y	 N	 N	 N	 N	 N	 N 
in sufficient detail to permit  
its replication?	

10. Were the index test results  
interpreted without knowledge 	 U	 Y	 Y	 Y	 U	 Y	 U	 Y	 U	 Y	 Y	 U	 Y	 U	 Y	 Y	 U 
of the results of the reference test?	

11. Were the reference standard  
results interpreted without 	 U	 U	 U	 Y	 U	 U	 U	 U	 U	 N	 U	 U	 N	 U	 N	 N	 U 
knowledge of the results  
of the index test?	

12. Were the same clinical data  
available when test results were 	 N	 Y	 U	 Y	 Y	 Y	 U	 U	 U	 U	 U	 U	 U	 U	 N	 Y	 Y 
interpreted as would be available  
when the test is used in practice?	
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formed by 12 orthopaedic sports medi-
cine fellows. The authors defined and in-
terpreted the active compression test as 
outlined by O’Brien et al42. One surgeon 
blinded to the clinical test findings com-
pleted and interpreted all of the arthro
scopic gold standard assessments. The 
surgical procedure was not described. Of 
40 subjects, 29 athletes had type II to IV 
SLAP lesions on arthroscopy. The num-
ber of subjects, who tested positive on 
the clinical test, was not provided. 

Parentis et al19 studied 132 consecu-
tive patients in an orthopaedic surgical 
setting. The study provided insufficient 
detail to determine whether it was pro-
spective or retrospective. Three surgeons 
performed a standard pre-operative 
evaluation including nine clinical tests 
for SLAP lesions. During the active com-
pression test the raters purposely did not 
ask the patients to differentiate pain “on 
top” of the shoulder from pain “inside” 
the shoulder in an attempt to diminish 
the amount of subjectivity from this test. 
It was unclear how many surgeons were 
involved in the assessment/interpreta-
tion of the arthroscopic diagnosis or 
whether they were blinded to the clinical 
test results. The surgical procedure was 
not described. Arthroscopically, 40 pa-
tients were diagnosed with SLAP lesions 
but the specific number of patients who 
tested positive on the active compression 
test was not provided. 

Guanche and Jones4 both illustrated 
and described the active compression 
test; pain in the shoulder was considered 
positive. Again, the number of patients 
who tested positive on the active com-
pression test was not provided. Also, the 
question as to the location of pain was 
omitted in 27 patients causing the au-
thors to exclude these cases from statis-
tical analysis. 

Nakagawa et al17 also did not opera-
tionally define performance or interpre-
tation for the active compression test. 
Also, the number of patients who tested 
positive on the active compression test 
was not provided. 

Anterior Slide Test

Kibler37 introduced the anterior slide test 
with a study of 226 athletes in a sports 
medicine/orthopaedic surgical setting. 
The study provided insufficient detail to 
determine whether the study was pro-
spective or retrospective. The study op-
erationally defined the anterior slide test 
whereby the patient was examined in ei-
ther standing or sitting with hands on 
hips and the thumbs pointing posteri-
orly. One of the examiner’s hands was 
positioned at the top of the shoulder 
from the posterior direction, with the 
last segment of the index finger extend-
ing over the anterior aspect of the acro-
mion at the glenohumeral joint. The ex-
aminer’s other hand was placed behind 
the elbow and a forward and a slightly 
superiorly directed force was applied to 
the elbow and upper arm (Figure 3). The 
patient was asked to push back against 
this force. Pain localized to the front of 
the shoulder under the examiner’s hand 
and/or a pop or click in the same area 
was considered a positive result. This test 
was also considered positive if patients 
reported this testing maneuver repro-
duced their presenting symptoms as as-
sociated with overhead activity. The 
study was unclear as to how many testers 
were involved in the clinical and surgical 
assessments or if arthroscopic examiner 
was blinded to the clinical test results. 
The gold standard arthroscopic exami-
nation was not described and was only 
used on 98 of the athletes. The clinical 

test was positive in 82 patients, and 69 of 
these patients had superior glenoid labral 
tears upon surgery. 

 McFarland et al24 defined the ante-
rior slide test as positive if there was a 
click or pain deep in the shoulder thereby 
differing from the Kibler37 definition. 
The anterior slide test was performed  
in 419 patients (381 control and 38 SLAP 
lesion patients). The clinical test was 
positive in 62 of the control patients  
and 3 of the SLAP lesion patients. Data 
on arthroscopic findings were provided 
above.

Nakagawa et al17 also provided no 
operational definition for the anterior 
slide test. Again, the specific number of 
patients who tested positive on the ante-
rior slide test was not provided. 

Parentis et al19 also included the an-
terior slide test and defined and inter-
preted the anterior slide test as outlined 
by Kibler.  Data on arthroscopic findings 
are noted above but again the specific 
number of patients who tested positive 
on the clinical test was not provided. 

Biceps Groove Tenderness

Guanche and Jones4 also studied the ten-
derness upon palpation of the bicipital 
groove. Although we can assume that 
this test entails the examiner palpating 
the region of the bicipital groove on the 
involved shoulder and the test being 
considered positive if the patient reports 
pain or tenderness in this region, a spe-
cific description of test performance and 
interpretation was not provided. Also, 
the number of patients who tested posi-
tive for biceps groove tenderness was 
not provided. 

The Nakagawa et al17 study did not 
include an operational definition of test 
performance and interpretation. Again, 

Table 4. QUADAS values28,31-33 of the SLAP lesion diagnostic accuracy studies4,15-19,24,25,35-43. (Continued)

13. Were uninterpretable/	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U 
intermediate test results  
reported?	

14. Were withdrawals 	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	 U	  U	  U	 U	  U	  U 
from the study explained?	

TOTAL # of “Yes” items 	 3	 11	 7	 9	 8	 10	 6	 8	 5	 9	 10	 3	 9	 5	 6	 9	 6

Y = Yes, N = No, U = Unclear
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no information was available on the 
number of patients who tested positive 
for biceps groove tenderness.

Biceps Load Test

Kim et al38 prospectively studied 75 con-
secutive patients with unilateral recur-
rent anterior shoulder dislocations and 
a Bankart lesion, in an orthopaedic sur-
gical setting. They defined this test where 
the patient was examined supine with 
the examiner seated on the involved side 
grasping the patient’s wrist and elbow 
gently. The involved arm was abducted 
to 90o with the forearm in the supinated 
position. The patient was allowed to re-
lax and an anterior apprehension test 
was performed. When the patient be-
came apprehensive during the external 
rotation of the shoulder, external rota-
tion was stopped. The patient was then 
asked to flex the elbow while the exam-
iner resisted flexion with one hand and 
asked how the apprehension had 
changed, if at all. The test was repeated 
and the patient was instructed not to 
pull the entire upper extremity, but to 
bend the elbow against the examiner’s 
resistance. The direction of the examin-

er’s resistance should be on the same 
plane as the patient’s arm so as not to 
change the degree of abduction and ro-
tation of the shoulder. The forearm was 
kept supinated during the test. If the ap-
prehension lessened with the resisted 
flexion, or if the patient was more com-
fortable than before the test, the test was 
considered negative for a SLAP lesion. If 
the apprehension had not changed, or if 
the test became more painful, the test 
was considered positive. Two testers 
were involved in the clinical testing but 
it was unclear from the study how many 
were involved in the arthroscopic as-
sessment. It was also unclear whether 
the arthroscopic examiner was blinded 
to the clinical test results. The gold stan-
dard arthroscopic examination was not 
described. Of 75 patients, 22 patients 
had a positive biceps load test and 8 of 
these patients had surgically confirmed 
SLAP lesions. In total, 11 patients had 
SLAP lesions on surgery yielding three 
false negative clinical test results.

Biceps Load Test II

Kim et al39 prospectively studied 127 pa-
tients in an orthopaedic surgical setting. 

Figure 3. Anterior slide test.

With this test the patient was supine 
with the examiner seated on the involved 
side grasping the patient’s wrist and el-
bow gently. The involved arm was ele-
vated to 120o and maximally externally 
rotated with the elbow in 90o of flexion 
and the forearm supinated (Figure 4). 
The patient was asked to flex the elbow 
while resisting elbow extension by the 
examiner. The test was considered posi-
tive if the patient reported (more) pain 
during the resisted elbow flexion. The 
test was negative if pain was not elicited 
by the resisted elbow flexion or if the 
preexisting pain during the elevation 
and external rotation of the arm was un-
changed or diminished by the resisted 
elbow flexion. Two testers were involved 
in the clinical testing but it was unclear 
how many were involved in the ar-
throscopic assessment or whether the 
arthroscopic examiner was blinded to 
the clinical test results. The gold stan-
dard arthroscopic examination was not 
described. Of 127 subjects, 38 had a pos-
itive biceps load test II and 35 of these 
patients had type II SLAP lesions upon 
surgical evaluation; in total, 39 subjects 
had surgically confirmed SLAP lesions 
yielding four false negative findings.

Clunk Test

Nakagawa et al17 did not define the clunk 
test in their investigation. However, 
other sources1,10,46  have defined this test 
where the patient is supine with the ex-
aminer placing one hand on the poste-
rior aspect of the glenohumeral joint 
while the other hand grasps the bicon-
dylar aspect of the humerus at the elbow 
and fully abducts the arm. The examin-
er’s hand at the posterior glenohumeral 
joint provides an anterior translation of 
the humeral head while simultaneously 
rotating the humerus externally with the 
hand holding the elbow (Figure 5). The 
proposed mechanism of this test is sim-
ilar to the McMurray test of the knee 
where the examiner attempts to trap the 
torn labrum between the glenoid and 
the humeral head. A positive test is pro-
duced by the presence of a clunk or 
grinding sound and is indicative of a 
labral tear. Again, Nakagawa et al17 did 
not specify the number of patients who 
tested positive on the clunk test. 

Diagnostic Utility of Clinical Tests for SLAP Lesions: A Systematic Literature Review
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Compression Rotation Test

McFarland et al24 described the com-
pression rotation test where the patient’s 
shoulder is abducted 90o. A compression 
force is axially applied to the humerus, 
which is then rotated internally and ex-
ternally to trap the torn labrum. Labral 
tears may be felt to catch and snap dur-
ing the test, as meniscal tears do with the 
McMurray test. The compression-rota-
tion test was performed on 303 patients 
(274 control and 29 SLAP lesion pa-
tients). The test was positive in 67 of the 
control patients and 7 of the SLAP lesion 
patients. Data on arthroscopic findings 
are provided above.

Nakagawa et al17 also did not define 
the compression rotation test. Also, the 
number of patients who tested positive 
on the compression rotation test was not 
provided.

Crank Test

Liu et al41 retrospectively studied 63 pa-
tients in an orthopaedic surgical setting. 
The test was performed with the patient’s 

involved arm elevated to 160o in the 
scapular plane. The arm was then loaded 
axially along the humerus with one of 
the examiner’s hands while the examin-
er’s other hand performed humeral rota-
tion (internal rotation and/or external 
rotation). The test was performed with 
the patient in standing and supine posi-
tions. It was considered positive for a 
SLAP lesion if the maneuver produced 
pain, with or without a click, or repro-
duced mechanical symptoms similar to 
the patient’s symptoms. It was unclear 
how many assessors were involved in the 
clinical or surgical tests. The surgical 
gold standard procedure was described 
in detail. It was unclear if the arthroscopic 
examiner was blinded to the clinical test 
results. In this study 31 patients had 
positive crank tests, whereas 32 patients 
were noted to have glenoid labral tears 
on arthroscopy.

Stetson and Templin18 interpreted 
the crank test as outlined by Liu et al41, 
but rather than testing in the supine and 
sitting position these authors tested in 
the supine or sitting position. Of their 
patients, 29 tested positive with the 

crank test and 12 of had arthroscopically 
confirmed tears of the glenoid labrum. 

Guanche and Jones4 used a picture 
and short description of performance 
and interpretation of the crank test. The 
test was performed with the shoulder in 
full abduction and with the patient only 
in a supine position. The crank test was 
considered positive with pain and/or  
a click. The authors did not provide in-
formation on the specific number of  
patients who tested positive on this clini-
cal test.

Nakagawa et al17 again did not de-
fine the crank test or its interpretation 
and also did not provide data on the 
number of patients who tested positive.

Myers et al43 interpreted the crank 
test as outlined by Liu et al41, but rather 
than testing in the supine and sitting po-
sition they tested in the supine or sitting 
position. Arthroscopic findings are pro-
vided above. The number of subjects 
positive on the crank test was not  
provided. 

Parentis et al19 defined and inter-
preted the crank test as outlined by Liu 
et al41, with the exception of an unde-
fined start position for the patient. Ar-
throscopic findings are provided above. 
The number of subjects positive on the 
crank test was not provided.

Forced Abduction Test

Nakagawa et al17 introduced this clinical 
SLAP lesion test whereby the patient’s 
arm was forced into maximal abduction 
in the vertical position. The patient was 
asked about pain. The elbow was then 
flexed. A positive test was indicated by 
pain at the postero-superior aspect of 
the shoulder with maximal abduction 
that was relieved or diminished with el-
bow flexion. The number of patients 
who tested positive for the forced ab-
duction test was not provided. 

Hawkins Impingement Sign

Parentis et al19 described the Hawkins 
test where the patient’s involved shoul-
der is forward flexed, adducted, and in-
ternally rotated with the elbow at 90o 
flexion. This test was considered positive 
when the patient’s pain was recreated 
with this maneuver. Arthroscopic find-

Figure 4. Biceps load test II.
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ings are provided above. The number of 
subjects positive on the clinical test was 
not provided.

Nakagawa et al17 did also not define 
performance and interpretation of the 
Hawkins impingement test nor did they 
provide data on how many patients 
tested positive on this clinical test.

Neer Impingement Sign

Parentis et al19 described the Neer test 
where the patient’s arm is passively ele-
vated through forward flexion. This test 
is considered positive when the patient’s 
pain is reproduced with this maneuver. 
Arthroscopic findings are provided 
above. The number of subjects positive 
on the clinical test was not provided.

Nakagawa et al17 also did not define 
the Neer impingement test or its inter-
pretation. Also, the number of patients 
who tested positive on this clinical test 
was not provided. 

Jobe Relocation Test

Hamner et al35 prospectively investigated 
the role of the Jobe relocation test in 13 

overhand throwing athletes in a biome-
chanical lab and orthopaedic surgical 
setting. They described the test with the 
patient supine and the test performed at 
90o, 110o, and 120o of shoulder abduc-
tion with the involved shoulder in max-
imal external rotation. An anterior force 
and then a posterior force were applied 
to the proximal humerus. Pain that oc-
curred with the anterior force and that 
was relieved or diminished with the pos-
terior force was considered a positive 
test finding. It was unclear how many 
raters were involved in the clinical or 
surgical assessment. The gold standard 
arthroscopic procedure was described 
in moderate detail but it was unclear if 
the arthroscopic examiner was blinded 
to the clinical test results. Of 13 subjects, 
6 had positive relocation tests in all posi-
tions; the other 7 had a negative test at 
90o but positive tests at 110o and 120o 
abduction. During arthroscopy, 2 ath-
letes had SLAP lesions confirmed and 9 
subjects were described as having pos-
tero-superior labral fraying, which was 
not included in the diagnosis of SLAP 
lesions.

Guanche and Jones4 used a picture 

and a short description of performance 
and interpretation of the Jobe relocation 
test, as described by Hammer et al19. 
Guanche and Jones positioned the 
shoulder in 90o abduction only and did 
not  investigate  the additional positions 
described by Hammer et al19. However 
in this study, specific data on the num-
ber of patients positive on the clinical 
test was not provided. 

Nakagawa et al17 did not define the 
Jobe relocation test or its interpretation 
nor was data provided on the number of 
patients who tested positive on this clin-
ical test.

Parentis et al19 defined and inter-
preted the Jobe relocation test as out-
lined by Hamner et al35. Arthroscopic 
findings are provided above. The num-
ber of subjects who tested positive on 
the clinical test was not provided.

Pain Provocation Test

Mimori et al16 introduced the pain prov-
ocation test in a prospective study of 32 
throwing athletes in an orthopaedic sur-
gical setting. They defined the pain 
provocation wherein with the patient 
sitting the examiner maintained the pa-
tient’s upper arm at 90–100o of abduc-
tion and then externally rotated the 
shoulder. The pain provocation test was 
performed with the forearm in two dif-
ferent positions: maximal pronation 
(Figure 6A) and supination (Figure 6B). 
The examiner evaluated the patient re-
port of the severity of provoked pain 
during shoulder external rotation with 
the forearm in the two positions. Pa-
tients were asked in which position of 
the forearm they felt more pain. The test 
was considered positive when the pain 
was provoked only when the forearm 
was pronated or when the pain was more 
severe in this position than with the 
forearm supinated. It was unclear how 
many raters were involved for the clini-
cal or reference tests or whether they 
were blinded. The reference test used 
was magnetic resonance arthrography 
(MRA) for all subjects: 15 subjects also 
had an arthroscopic examination.  Of 
the subjects, 23 tested positive on the 
pain provocation test. Of the 15 ar-
throscopically evaluated, 11 were diag-
nosed with SLAP lesions and all of these 

Figure 5. Clunk test.
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11 subjects had a positive pain provoca-
tion test. The authors provided diagnos-
tic utility statistics based on MRA find-
ings only; we also calculated statistics 
based on the arthroscopic findings.

Parentis et al19 defined and inter-
preted the pain provocation test as out-
lined by Hamner et al35. Arthroscopic 
findings are provided above. The num-
ber of subjects positive on the clinical 
test was not provided.

Passive Compression Test

Kim et al25 investigated the passive com-
pression test on 61 consecutive patients 
in an orthopaedic surgical setting. They 
defined the test with the patient side ly-
ing with the involved shoulder up and 
the examiner standing behind the pa-
tient. The examiner stabilized the in-
volved shoulder by grasping the acro-
mioclavicular joint region with a cupped 
hand. The examiner grasped the patient’s 
bent elbow to position the shoulder in 
external rotation with 30o abduction 
(Figure 7A). The examiner then pro-
vided a proximal compression force 
while extending the humerus (Figure 
7B). The test was considered positive if 
pain or a painful click was elicited in the 
glenohumeral joint. It was unclear if this 
study was prospective or retrospective. 
Two physicians completed the clinical 
assessments that included the passive 
compression test. The gold standard ar-
throscopic procedure was described in 
detail, but it was unclear how many rat-
ers were involved in the arthroscopic as-
sessment of the patients or whether 
there was any blinding in this study. Of 
61 subjects, 33 were arthroscopically di-
agnosed with SLAP lesions, whereas 31 
patients had a positive passive compres-
sion test.

Resisted Supination External  
Rotation Test

Myers et al43 studied the resisted supina-
tion external rotation test, wherein the 
patient was supine on the examination 
table with the scapula near the edge of 
the table. The examiner supported the 
patient’s involved arm at the elbow and 
hand while standing at the patient’s side. 
The involved limb was then placed in the 

starting position with the shoulder ab-
ducted to 90°, the elbow flexed to 65-70o, 
and the forearm in neutral or slight pro-
nation. The patient was asked to attempt 
to supinate the hand with maximal effort 
against examiner resistance, while the 
shoulder was gently externally rotated to 
maximum. The patient was asked to de-
scribe the symptoms at maximum exter-
nal rotation. The test was considered 
positive if the patient had anterior or 
deep shoulder pain, clicking or catching 
in the shoulder, or reproduction of the 
symptoms that occurred during throw-

ing.  The test was deemed negative if the 
patient had posterior shoulder pain, ap-
prehension, or no pain. Arthroscopic 
findings are provided above. The num-
ber of subjects positive on the clinical 
test was not provided.

SLAPprehension Test

Berg and Ciullo36 retrospectively inves-
tigated 66 consecutive SLAP-lesion pa-
tients in an orthopaedic/sports medi-
cine setting. For the SLAPprehension 
test, the patient was seated or standing 

Figure 6A. Pain provocation 
test (start with forearm pronated).

Figure 6B. Pain provocation test 
(start with forearm supinated).
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with the involved arm horizontally ad-
ducted across the chest with the shoul-
der internally rotated, the elbow ex-
tended, and the forearm pronated 
(thumb down). The test was then re-
peated with the shoulder externally ro-
tated and  the forearm supinated (thumb 
up). If pain was felt in the bicipital 
groove, with or without an audible or 
palpable click, in the first test position 
and was diminished or removed in the 
second test position, the test was consid-
ered positive. It is unclear how many rat-
ers were involved in the clinical or ar-
throscopic assessment. The surgical 
assessment procedure was not described. 
It was also unclear whether raters were 
blinded in this study. All patients were 
arthroscopically diagnosed with SLAP 
lesions; 54 patients had a positive clini-
cal test.

Speed Test

Guanche and Jones4 used a picture and 
a short description of test performance 
and interpretation.  Arthroscopic find-
ings are provided above. The number of 
subjects positive on the clinical test was 
not provided.

Holtby and Razmjou15 investigated 
152 consecutive patients in a prospec-
tive study in an orthopaedic surgical set-
ting. The Speed test was referenced, but 
not described. The arthroscopic proce-
dure was described in detail.  It was un-
clear on how many assessors were in-
volved in the clinical test or surgical 
assessment. It was also unclear if the ar-
throscopic examiner was blinded to the 
clinical test results. Of 22 patients ar-
throscopically diagnosed with SLAP le-
sions, 14 had a positive Speed test15.

Nakagawa et al17 again did not de-
fine the performance or interpretation 
of this clinical test. The number of pa-
tients positive on the Speed test was also 
not provided. 

Parentis et al19 defined the Speed 
test as the patient fully supinating the 
forearm and extending the elbow while 
resisting forward flexion of the involved 
shoulder. The test was considered posi-
tive if the patient’s pain was reproduced. 
Arthroscopic findings are provided 
above. The number of subjects positive 
on the clinical test was not provided.

Yergason Test

Parentis et al19 also included the Yer-
gason test. The test was defined as the 
patient resisting forearm supination 
with the involved elbow flexed at 90o. 
The test was considered positive if the 
patient’s pain was reproduced particu-
larly in the region of the bicipital groove. 
Arthroscopic findings are provided 
above. The number of subjects positive 
on the clinical test was not provided.

Holtby and Razmjou15 referenced 
but did not describe the Yergason test  
Arthroscopic findings are provided 

above; 15 patients had a positive Yer-
gason test.

Guanche and Jones4 used a picture 
to illustrate the test and a short descrip-
tion of test performance and interpreta-
tion. The test was considered positive if 
unusual pain in the biceps tendon was 
produced during the maneuver. Ar-
throscopic findings are provided above. 
The number of subjects positive on the 
clinical test was not provided.

Nakagawa et al17 also did not define 
the Yergason test or its interpretation, 
nor was the number of patients positive 
on the Yergason test provided. 

Figure 7A.  Passive compression test 
start position.

Figure 7B.  Passive compression test 
end position.
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Multi-Test Regimens

Liu et al40 retrospectively studied 54 pa-
tients in an orthopaedic/sports medi-
cine setting. They investigated five clini-
cal tests: the anterior apprehension 
maneuver, Jobe relocation test, load and 
shift test, sulcus sign, and crank test. Liu 
et al defined the anterior apprehension 
maneuver, the Jobe relocation test, and 
the crank test. However, for the Jobe re-
location test, Liu et al only tested in the 
90o abduction position. The authors de-
scribed the load and shift test with the 
patient seated or supine and the arm po-
sitioned in 20o of abduction. One of the 
examiner’s hands stabilized the patient’s 
scapula while the other hand grasped 
the proximal humerus and loaded the 
humeral head medially into the glenoid 
while performing anterior-to-posterior 
translation. The sulcus sign was unde-
fined in the study. However, it has been 
described elsewhere as the examiner 
grasping the arm below the elbow and 
pulling the arm distally19,44,46. The test is 
considered positive if a sulcus is noted to 
be present below the acromion19,44,46. It 
was unclear as to how many testers were 
involved in the physical examination 
and/or the surgical assessments or 
whether the arthroscopic examiner was 
blinded to the clinical test results. SLAP 
lesions were clearly defined in this study, 
as was the surgical procedure. In this 
study, 41 subjects were arthroscopically 
diagnosed with SLAP lesions, whereas 
37 had positive clinical tests. 

Guanche and Jones4 also statisti-
cally analyzed the clinical SLAP lesion 
tests included in their study (i.e., the ac-
tive compression test, apprehension, 
and Jobe relocation test) in pairs and/or 
combinations, using AND and OR Bool-
ean operators to establish test combina-
tions. They noted that no combination 
of these three tests was of value for the 
clinical diagnosis of SLAP lesions. Gold 
standard arthroscopic findings are pro-
vided above.

Discussion

As noted in the introduction, the goal 
for this article is to provide a current 
best-evidence synthesis with regard to 

physical examination tests used for the 
diagnosis of SLAP lesions. Central to 
achieving this stated goal is an evalua-
tion of the research validity of the arti-
cles retrieved. Research validity is the 
extent to which conclusions of a study 
are believable and useful47. There are 
three areas specific to these diagnostic 
utility studies on physical examination 
tests for SLAP lesions where research 
validity can be threatened: construct va-
lidity, external validity, and statistical 
conclusion validity. In addition to this 
narrative review, we will use the implica-
tions of the systematic review using the 
QUADAS criterion list to provide a cur-
rent best-evidence summary.

Construct Validity

A construct is an artificial framework 
that is not directly observable. The main 
threat to construct validity in diagnostic 
utility studies is the discrepancy between 
the construct as labeled and the con-
struct as implemented47. In the studies 
retrieved, this discrepancy takes various 
forms.

SLAP lesion as a pathology  
requiring surgery

Various authors8,10,11,13,19,21 have noted 
that different types of SLAP lesions seem 
to respond to different types of interven-
tions. Lesions that disrupt the biceps at-
tachment more commonly require sur-
gical intervention for optimal restoration 
of function8,10,11,13,19. SLAP lesions that 
are complex, such as those involving ro-
tator cuff tears, those associated with 
glenohumeral joint instability, or those 
with concomitant biceps tendon pathol-
ogy, may respond to different manage-
ment strategies than isolated SLAP le-
sions8,10,13,14. The main, although not 
verbalized, construct in nearly all of the 
studies retrieved (except for the studies 
by McFarland et al24, Myers et al43, and 
Stetson and Templin18) is that all SLAP 
lesions require surgical intervention.

Basic science evidence with regard 
to the extent and localization of vascu-
larization of the glenoid labrum is con-
tradictory with some authors describing 
only vascularization of the peripheral 

labrum that in addition is more exten-
sive posteriorly and inferiorly than (an-
tero) superiorly48, whereas other authors 
have described more global vasculariza-
tion49. Vascularization and thereby heal-
ing potential is an obvious prerequisite 
for successful conservative manage-
ment. Some authors have suggested that 
type I SLAP lesions do not necessarily 
require surgical intervention10,21. Expert 
opinion and equivocal basic science evi-
dence indicate that some SLAP lesions 
may benefit from non-surgical manage-
ment.

Relevant to a possible subgroup of 
patients with SLAP lesions that might be 
amenable to conservative management 
is the consideration that diagnostic util-
ity statistics for type-specific clinical 
tests would allow the clinician to differ-
entiate within SLAP lesions those  
best managed conservatively and surgi-
cally. Mirkovic et al6 categorized clinical 
tests into two groups. One proposed 
group consisted of tests that compress 
the bicipital-labral complex with or 
without humeral head translation, e.g., 
the crank, clunk, compression-rotation, 
anterior slide, and load and shift tests. 
The second proposed group comprised 
those tests that may or may not com-
press but add tension to the biceps com-
plex: active compression, SLAPprehen-
sion, Speed, biceps load I and II, and 
pain provocation tests. Mirkovic et al6 
suggested that the SLAP compression 
tests might be more accurate for type III 
and IV SLAP lesions and that those that 
involve the biceps tendon might be more 
accurate for type II and IV SLAP lesions. 
However, type-specific diagnostic utility 
statistics have yet to be reported. Re-
search-based type-specific clinical diag-
nosis would enable future studies to in-
vestigate more homogenous subgroups 
allowing for the development of clinical 
prediction rules and randomized con-
trolled trials of conservative and surgi-
cal management using the same more 
homogenous groups.

SLAP lesion as a diagnosis guiding 
conservative management

The intent of the best-evidence sum-
mary given below is to provide the clini-
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cian with a research-based method of 
confidently ruling in or ruling out the 
diagnosis of SLAP lesion. In case a clini-
cian is able to rule in this diagnosis, ide-
ally this knowledge would somehow 
guide further conservative manage-
ment. However, within a mechanism-
based classification system a clinician 
diagnoses joint dysfunction. Paris and 
Loubert50 defined joint dysfunction as 
the presence of hypomobility, hypermo-
bility, or aberrant motion. The SLAP le-
sion could consist of any combination of 
these motion abnormalities: torn/loose 
labral tissue may block and limit mo-
tion, and/or allow excessive motion, 
and/or alter normal arthrokinematic 
motion at the glenohumeral interface. 
The construct as implemented in these 
studies is that of a patho-anatomical ab-
normality. With its specific effect on pre-
senting dysfunction unknown as would 
be relevant in a mechanism-based clas-
sification system or in the absence of 
clinical prediction rules as used in a 
treatment-based classification system, 
the relevance for the clinician of a confi-
dent clinical diagnosis of SLAP lesion 
remains unknown.

Reference test: Definition  
SLAP lesion

All studies retrieved used arthroscopic 
findings as the gold standard although 
Mimori et al16 provided diagnostic util-
ity statistics based on MRA findings. 
Either reference test depends on the op-
erational definition for what raters con-
sider a SLAP lesion or a specific type of 
this lesion. However, the studies re-
trieved show that only a broad consen-
sus exists on these operational defini-
tions. Guanche and Jones4 and Kim et 
al25 used the classical definition for a 
SLAP lesion: labral disruptions involv-
ing the superior labrum from the 10 to 2 
o’clock position on the glenoid face20. In 
contrast, Kibler37 defined a SLAP lesion 
when occurring from the 9.30 to 2.30 
o’clock position on the glenoid face. 
Most of the diagnostic studies did not 
define their SLAP lesion descriptions or 
criteria. McFarland et al24, Myers et al43, 
and Stetson and Templin18 defined type 
I SLAP lesions as normal and catego-

rized patients with type I SLAP lesions 
with those who had no SLAP lesions. 
Devaluation of the reference test by an 
unclear operational definition of the ref-
erence test scoring criteria calls diagnos-
tic utility statistics into question. 

Reference test: Imaging  
or arthroscopy

Arthroscopic findings are considered 
the gold standard test for the diagnosis 
of SLAP lesions2,3,5-13,15-19.  The orthopae-
dic literature3,8,13 has questioned the di-
agnostic accuracy of imaging tests (in-
cluding MRI, CT, and ultrasonography). 
Burkhart and Morgan3 reported that 
MRI scans, including gadolinium-en-
hanced MRI, usually do not show SLAP 
lesions. Luime et al7 noted that approxi-
mately 10-20% of patients with a normal 
reading on shoulder MRI or ultrasonog-
raphy may still have a labral tear. False 
positive imaging results also occur, typi-
cally due to normal congenital labral 
variants as described above8,11. Our cal-
culation of diagnostic utility statistics 
for the Mimori et al16  shown in Table 1 
suggest that MRA may also be a less than 
optimal reference test for the diagnosis 
of SLAP lesions. This calls into question 
the findings of this particular study.

Reference test: Arthroscopy

Although arthroscopy is the acknowl-
edged gold standard test, approximately 
half of the studies did not describe the 
procedure in sufficient detail to permit 
replication16,17,19,37-39,42,43. By not having 
such descriptions (patient position, lo-
cation of portals, order of visualization, 
etc.), it is not clear if cross-comparisons 
between the studies are valid. Only two 
studies25,41 described their arthroscopic 
diagnostic procedure in enough detail to 
allow replication. 

Lack of rater blinding

Cook et al28 explained how an unblinded 
rater may have a predisposition to select 
a positive or negative test interpretation 
based on knowledge of the results of 
other test findings, additional diagnostic 
information, past experience, or per-

sonal preference. Only two of the stud-
ies17,43 blinded the surgeons to the results 
of the clinical diagnostic tests. In no 
study was it clear whether raters of the 
clinical test were blinded to other find-
ings. This means that the construct as 
labeled might be the diagnostic utility of 
a single physical examination test but 
access to other data makes the construct 
as implemented diagnostic utility of the 
whole examination process including 
said clinical test.

Rater preference might have played 
a role in studies introducing a new clin-
ical test for SLAP lesions. Unwittingly 
the researchers might be biased to pro-
ducing convincing statistics as to why 
their new test should be added to clinical 
examination for SLAP lesions. This 
might also explain to some extent why 
on the publication describing diagnostic 
utility of a new clinical test the accuracy 
statistics always are more favorable than 
in follow-up validation studies. Many of 
the SLAP clinical tests, when initially 
introduced to the scientific literature, 
demonstrate clinically relevant positive 
likelihood ratios (Table 1: the active 
compression test (66.66), the anterior 
slide test (9.2), the biceps load test 
(29.32), the biceps load test II (26.38), 
the crank test (13.52), the pain provoca-
tion test (10.0), the passive compression 
test (5.72)) yet when subsequently in-
vestigated by other groups these tests 
have not produced such clinically rele-
vant likelihood ratios (0.5–2.3). It is im-
portant to note that a clinical test that 
shows sufficient diagnostic utility in 
more than one study is more relevant for 
clinical diagnosis than a test that has 
only shown sufficient diagnostic utility 
in one study. None of the research pro-
posing new clinical SLAP lesion tests 
blinded the surgeons to the clinical pre-
operative findings. 

Time delay between clinical and 
reference test

Marked variability existed among the 
studies with regard to the delay between 
performance of the clinical test(s) and 
the diagnostic arthroscopic surgery. 
Guanche and Jones4 and Kim et al38 min-
imized this time delay to 24 hours or 
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less. In the Myers et al43 study this delay 
was 1 week or less, McFarland et al24 had 
4 weeks or less between clinical and ref-
erence test. In the Liu et al40 study the 
delay was up to 48 weeks. Much of the 
research15-19,25,37,39,41,42 provided insuffi-
cient detail on the length of this delay. A 
protracted delay makes it possible, and 
even probable, that the SLAP lesion may 
change (for worse with additional wear 
and tear or for the better due to natural 
healing and possible other conservative 
management) leading to an invalid cat-
egorization and correlation with the 
clinical test at the time of surgery.

External validity

External validity covers the extent to 
which the research results can be gener-
alized beyond the internal specifications 
of the study sample to other subjects, 
settings and times51.

Spectrum bias

Diagnostic utility studies frequently suf-
fer from spectrum bias. This bias occurs 
when the subjects studied are not repre-
sentative of the subjects to which the 
results of the diagnostic utility study are 
going to be applied28. There are two rea-
sons for spectrum bias in the diagnostic 
utility studies discussed above: retro-
spective study design and study setting.

Of the 17 studies retrieved, 10 de-
scribed prospective research, 4 were ret-
rospective, and 3 provided insufficient 
detail to determine the nature of the 
study. Whereas the prospective studies 
include subjects that may have a positive 
clinical test but not a positive gold stan-
dard test, retrospective tests only have 
subjects who were shown to have SLAP 
lesions on arthroscopic evaluation. 
Needless to say, prospective studies, will 
have a population that is more represen-
tative of the populations seen in physical 
therapy clinical practice. Study setting 
for all studies retrieved were sports 
medicine/orthopaedic surgical settings. 
Using patients seen in a secondary-care 
medical specialist environment limits 
external validity with regard to the pri-
mary-care level settings, such as physi-
cal therapy environments.

High prevalence of a pathology or 
dysfunction among study subjects re-
duces the opportunity to detect false 
positive and true negative results. This 
inflates test sensitivity and at the same 
time undervalues test specificity, when 
the test is applied to patient populations 
with a lower prevalence7. Jones and Gal-
luch5 noted how prevalence rates have 
an even greater impact when small pop-
ulations are studied, as is the case in 
most of the studies retrieved. Prevalence 
rates also have a substantial impact on 
positive and negative predictive values 
and thus strongly influence clinical deci-
sions from clinical tests5. We noted ear-
lier how prevalence numbers for SLAP 
lesions in the literature cover quite a 
range: 6–26%10,13,14,21-23.  Prevalence rates 
for the literature retrieved in this review 
demonstrate an even greater range with 
SLAP lesions present in 9–73% of the 
subjects studied5. Extrapolating results 
from these diagnostic utility studies to a 
different population, such as a typical 
physical therapy setting, thereby be-
comes problematic5. We should consider 
that clinical findings in a more general 
setting have lower sensitivity but higher 
specificity than suggested in the avail-
able literature7.

Type of SLAP lesion

Another noted variation among the 
studies was the specific type of SLAP le-
sion investigated. Kim et al25 and 
Guanche and Jones4 investigated the di-
agnostic accuracy for types I-IV SLAP 
lesions. Liu et al40 provide unclear op-
erational definitions for interpretation 
of arthroscopic findings and referred to 
grades rather than the classification in 
types. Holtby and Razmjou15 investi-
gated the diagnostic accuracy of clinical 
tests for type II and IV lesions. Parentis 
et al19 investigated the diagnostic accu-
racy for types I and II lesions only. Kim 
et al38 investigated the diagnostic accu-
racy for type II lesions in recurrent an-
teriorly dislocated shoulders. Kim et al39 
investigated the diagnostic accuracy for 
isolated type II lesions. The diagnostic 
utility data for each study is only appli-
cable to the type of SLAP lesion investi-
gated in that particular study and cannot 

be generalized to all types of SLAP  
lesions. 

Operational definition of test 
performance and interpretation

An additional region of variability in the 
studies was with regard to operational 
definition of performance and/or inter-
pretation of the clinical tests studied. 
Nakagawa et al17 included minimal to no 
definitions of the clinical tests under in-
vestigation and their study was, there-
fore, discarded from further consider-
ation.

At times there was great variability 
in the operational definitions of test per-
formance among the studies. Liu et al41 
introduced the crank test and defined it 
as a test to be performed in the standing 
and supine positions. Stetson and Tem-
plin18 and Myers et al43 tested in the su-
pine or sitting position. Guanche and 
Jones4 only tested in supine. Parentis et 
al19 used an undefined start position for 
the patient. Nakagawa et al17 did not 
clarify test performance at all. In con-
trast, at times there was good consis-
tency for operational definitions be-
tween studies: 6 of the 8 studies that 
researched the active compression test 
had identical definitions on the test and 
its interpretation. For diagnostic utility 
data to apply to the clinical situation, the 
clinician needs to replicate both test per-
formance and interpretation.

Indeterminate findings

None of the 17 studies mention unclear 
or indeterminate test results. It is diffi-
cult to imagine that such a volume of 
clinical tests and arthroscopic proce-
dures produced such clear definitive 
findings.

Statistical Conclusion Validity

Statistical conclusion validity concerns 
the use of statistical procedures for ana-
lyzing the data, leading to invalid con-
clusions about relationship between the 
index and reference tests. All studies re-
viewed used appropriate statistical mea-
sures to determine concurrent criterion-
related validity. A number of the studies 
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did not provide sufficient data for the 
reader to calculate the clinical test diag-
nostic utility score (5/17 studies). Many 
studies provided the diagnostic utility 
statistics but did not provide any raw 
data allowing the reader to check the 
data provided (10/17 studies).

With regard to interpretation and 
clinical use of diagnostic utility statis-
tics, we need to consider that retrospec-
tive research works backwards from 
subjects who were arthroscopically di-
agnosed with SLAP-lesions. In addition 
to issues related to spectrum bias, this 
devaluates the study because of statisti-
cal conclusion validity concerns due to 
the inherent decreased level of control as 
compared to prospective studies over 
the variables of operational definitions 
and the reliability with which the data 
were collected51. 

Considering the varied time delay 
from clinical testing to arthroscopic sur-
gery it is also interesting to note that out 
of 9 prospective studies4,15,18,19,25,38,39,42,43 
(5 of which investigated consecutive pa-
tients4,15,19,25,38) there were no subject 
withdrawals reported.

Systematic Review: QUADAS 
Criterion List

Table 4 provides the QUADAS scores for 
the included studies. The range (3–10 
out of a possible score of 14) of these 
scores indicates the varied methodolog-
ical quality of the studies. Six of the eight 
studies that scored ≥9/14 were published 
during or after 2002 indicating promis-
ing improvement in the methodological 
quality of diagnostic utility studies for 
clinical tests for the diagnosis of SLAP 
lesions over the last five years.

Of note: The QUADAS scores in 
this review vary from the QUADAS 
scores allocated by Cook and Hegedus34. 
Cook and Hegedus scored 14 of the 
studies included here: their QUADAS 
scoring totals are included in Table 5. 
These authors did not provide data on 
QUADAS item scoring. Of these 14 
studies only the Hamner et al35 study re-
ceived a similar score. In the recent sys-
tematic review discussed in the intro-
duction, Hegedus et al27 also used the 
QUADAS tool for the methodological 

quality assessment of studies on diag-
nostic accuracy of physical examination 
tests for SLAP lesions. The fact that there 
were again discrepancies in the QUA-
DAS scores assigned in this review as 
compared to the QUADAS scores as-
signed in the Cook and Hegedus study34 
(Table 5) further puts the reliability—
and thereby also the validity—of this 
tool in question.

Whiting et al31 provided a users’ 
guide with procedures for scoring on 
each item in their tool. In an interrater 
reliability study, Whiting et al32 reported 
a median of 90% agreement for the 
QUADAS individual items scoring; vari-
ability in the scoring ranged between 
50–100%. Score differences between 
Cook and Hegedus34, Hegedus et al27, 
and the current study seem to indicate 
the need for further study into the reli-
ability of this tool and, for now, careful 
interpretation of the scores provided by 
the QUADAS tool.

Best-Evidence Summary

Although the narrative review above 
discussed many issues with the research 
validity of the studies retrieved, there 
was only one study that we felt we needed 
to discard due to what we considered a 
fatal flaw: the lack of operational defini-
tions with regard to test performance 
and interpretation in the study by Na
kagawa et al17 did not allow for test rep-
lication and clinical interpretation. We 
also discarded the diagnostic utility 
findings based on the MRA reference 
test provided by Mimori et al16.

The QUADAS tool and the cut-off 
score of 10/14 provided by Cook and 
Hegedus34 allowed us to discard in total 
14 studies4,11,15-18,24,25,36-39,41-43 due to their 
lack of methodological quality includ-
ing the two noted above. However, we 
should note that the narrative review 
uncovered methodological weaknesses 
in all three remaining studies. 

Guanche and Jones4, Kim et al25, 
and McFarland et al24 did not blind the 
surgeon as the reference test administra-
tor from the clinical test findings. Nor 
did any of the studies provide data on 
the number of surgeons involved in the 
arthroscopic procedures. Two of the re-

maining studies4,25 had moderate sample 
sizes (59 and 61 subjects, respectively) 
and, therefore, their rather high preva-
lence numbers (56% and 54%, respec-
tively) may have inflated test sensitivity 
and undervalued test specificity. Of the 
two studies that were follow-up studies 
of multiple clinical SLAP lesion tests, 
Guanche and Jones did not provide any 
of the raw data collected and the McFar-
land et al2 study categorized type I SLAP 
lesions most likely amenable to conser-
vative management in the control group. 
Kim et al25 provided insufficient data on 
the duration of the time delay between 
the clinical tests and the surgical diag-
nostic procedure. This same study25 also 
was an original study for a newly intro-
duced clinical SLAP lesion test and so 
further investigations are warranted on 
this test prior to integrating it whole-
heartedly into clinical practice. Tables 6 
and 7 collate the diagnostic utility data 
from the methodologically sound stud-
ies as determined by the QUADAS cri-
teria (≥10/14)34.

Although provided in the various 
tables, the statistics of accuracy and pre-
dictive values are less relevant to our 
best-evidence synthesis28. The accuracy 
of a diagnostic test provides a quantita-
tive measure of its overall value, but be-
cause it does not differentiate between 
the diagnostic value of positive and neg-
ative test results, its value with regard to 
the diagnostic decision-making process 
is minimal. The prevalence in the clini-
cal population being examined with a 
specific test has to be identical to the 
prevalence in the study population from 
which the predictive values were derived 
before we can justifiably use predictive 
values as a basis for diagnostic decisions. 
Considering the issue of spectrum bias 
discussed above, the usefulness is lim-
ited to those situations where we can 
justifiably make assumptions on simi-
larity of prevalence, allowing us to virtu-
ally disregard these statistical data in our 
diagnostic decision-making process28. 

Likelihood ratios can be either posi-
tive or negative. A positive likelihood 
ratio indicates a shift in probability fa-
voring the existence of a disorder if the 
test is found to be positive. Conversely, a 
negative likelihood ratio indicates a shift 
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Table 5. Total number of “yes” items scored with the QUADAS criteria for the literature retrieved.

TOTAL number of “yes” items 	 3	 11	 7	 9	 8	 10	 6	 8	 5	 9	 10	 3	 9	 5	 6	 9	 6

TOTAL number of “yes” items   
according to Cook & Hegedus34	 ---	 12	 7	 12	 6	 ---	 9	 10	 ---	 11	 11	 7	 8	 10	 3	 5	 10

TOTAL number of “yes” items   
according to Hegedus et al27	 8	 12	 7	 11	 7	 ---	 9	 11	 ---	 11	 11	 7	 8	 9	 5	 10	 11

Table 6. Diagnostic utility SLAP lesion clinical tests from methodologically sound studies4,24,25.

	 	 	 	 Positive 	 Negative	 Positive	 Negative	
	 	 	 	 predictive 	 predictive	 likelihood	 likelihood	
	 Accuracy	 Sensitivity	 Specificity	 value	 value	 ratio	 ratio

Anterior apprehension  
maneuver
  • Guanche & Jones4	 -----	 0.40	 0.87	 0.90	 0.33	 3.077	 0.722

Active compression test
  • Guanche & Jones4	 ----	 0.63	 0.73	 0.87	 0.40	 2.33	 0.507
  • McFarland et al24	 0.54	 0.47	 0.55	 0.10	 0.91	 1.044	 0.964
	 (221/409)	 (18/38)	 (203/371)	 (18/186)	 (203/223)		

Anterior slide test
  • McFarland et al24	 0.77	 0.08	 0.84	 0.05	 0.90	 0.50	 1.095
	 (322/419)	 (3/38)	 (319/381)	 (3/65)	 (319/354)	

Biceps groove tenderness
  • Guanche & Jones4	 -----	 0.44	 0.40	 0.69	 0.19	 0.733	 1.4

Compression rotation test	
  • McFarland et al24	 0.71	 0.24	 0.76	 0.09	 0.90	 1.0	 1.0
	 (214/303)	 (7/29)	 (207/274)	 (7/74)	 (207/229)	

Crank test
  • Guanche & Jones4	 -----	 0.40	 0.73	 0.82	 0.29	 1.48	 0.822

Jobe relocation test
  • Guanche & Jones4	 -----	 0.44	 0.87	 0.91	 0.34	 3.385	 0.643

Passive compression test
  • Kim et al25	 0.836	 0.818	 0.857	 0.871	 0.80	 5.72	 0.212
	 (51/61)	 (27/33)	 (24/28)	 (27/31)	 (24/30)	

Speed test
  • Guanche & Jones4	  -----	 0.18	 0.87	 0.80	 0.26	 0.138	 0.943

Yergason test
  • Guanche & Jones4	 -----	 0.09	 0.93	 0.80	 0.25	 0.978	 1.2857
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in probability favoring the absence of a 
disorder if the test is found to be nega-
tive. Table 8 provides the shifts in proba-
bility that a patient does or does not have 
a particular disorder given a positive or 
negative test associated with specific 
range of positive and negative likelihood 
ratios52. Likelihood ratios summarize 
data on sensitivity and specificity and are 
considered the most useful statistical 
measures to express criterion-related 
validity. However, this review only 
yielded the passive compression test as a 
test demonstrating as much as a moder-
ate negative likelihood ratio (0.21) indi-
cating the possible significance of a neg-
ative finding on this test for ruling out a 
SLAP lesion. The passive compression 
test also demonstrated at best a moder-
ate positive likelihood ratio (5.72), indi-
cating the possible significance of a posi-
tive test for diagnosing a SLAP lesion. 
The absence of clinically clearly relevant 
likelihood ratio values forced greater 
emphasis on sensitivity and specificity 
data in constructing a current best-evi-
dence summary.

Relevant to our current best-evi-
dence synthesis based on these remain-
ing three studies is the fact that physical 
examination tests that demonstrate high 
sensitivity are clinically useful screening 
tools in that they can be used for ruling 
out a selected diagnosis. With a highly 
sensitive test, there are few false nega-
tives. On the other hand, highly specific 
tests are appropriate for “ruling in” a 
finding because the likelihood of a false 
positive finding is low. This ability of 
highly sensitive and highly specific tests 
to rule out or rule in a condition, respec-
tively, is captured in a mnemonic:

	 •	 SnNOUT: With highly Sensitive 
tests, a Negative result will rule a 
disorder OUT.

	 •	 SpPIN: With highly Specific tests, a 
Positive result will rule a disorder 
IN.

With regard to a best-evidence synthe-
sis, we therefore seek to identify highly 
sensitive and specific tests to rule out or 
rule in a diagnosis, respectively28.

Based on the results of the three re-
maining higher methodological quality 
studies, only the passive compression 
test has a sufficiently high sensitivity of 
0.82. This means that a negative result on 
the passive compression test is clinically 
significant in that it allows the therapist 
to confidently rule out a SLAP lesion. Six 
tests have demonstrated high specificity: 
the anterior apprehension maneuver 
(0.87), the anterior slide test (0.84), the 
Jobe relocation test (0.87), the passive 
compression test (0.86), the Speed test 
(0.87), and the Yergason test (0.93). Two 
multi-test regimens also demonstrate 
high specificity (when both tests are pos-
itive): the Jobe relocation test and the ac-
tive compression test (0.91), and the Jobe 
relocation test and the anterior appre-
hension maneuver (0.93). A positive re-
sult on these tests, or multi-test regimens, 
is significant in that it provides the thera-
pist with research-based confidence in 
diagnosing a SLAP lesion. It is worth 
noting that the data providing support 
for the passive compression test come 
from a study25 that introduces the test to 

Table 7. Diagnostic utility multi-test regimens from methodologically sound studies (modified from Guanche & Jones4).

	 	 	 	 Positive 	 Negative	 Positive	 Negative	
	 	 	 	 predictive 	 predictive	 likelihood	 likelihood	
	 Accuracy	 Sensitivity	 Specificity	 value	 value	 ratio	 ratio

2 positive tests
  • Jobe & O’Brien 		  0.41	 0.91	 0.93	 0.34	 4.56	 0.648
  • Jobe & apprehension		  0.38	 0.93	 0.94	 0.33	 5.43	 0.667
  • O’Brien &  
     apprehension		  0.38	 0.82	 0.86	 0.31	 2.11	 0.756

3 positive tests
  • Jobe, O’Brien &  
     apprehension		  0.34	 0.91	 0.92	 0.32	 3.78	 0.725

Table 8. Interpretation of likelihood ratios on changes from pre-test to post-test probability52.

	 	 Change from pre-test probability 	
	 Numerical Value	 to post-test probability

Positive likelihood ratio	 > 10 	 Large and often conclusive
	 Between 5–10 	 Moderate change
	 Between 2–5 	 Small but sometimes important
	 Between 1–2 	 Small and rarely important 
Negative likelihood ratio	 Between .5–1	 Small and rarely important 
	 Between 0.2–0.5 	 Small but sometimes important 
	 Between 0.1–0.2	 Moderate change
	 < 0.1	 Large and often conclusive
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the medical community and that this test 
has not yet been investigated for its diag-
nostic value in additional studies. 

In summary, research evidence at 
this time supports the inclusion of the 
following tests with the following inter-
pretation in a physical examination for-
mat for the diagnosis of SLAP lesion:

	 •	 A negative finding on the passive 
compression test to rule out a SLAP 
lesion.

	 •	 A positive finding on the anterior 
apprehension maneuver, the ante-
rior slide test, the Jobe relocation 
test, the passive compression test, 
the Speed test, and the Yergason 
test or on a combination of positive 
findings on the Jobe relocation test 
and the active compression test or 
the Jobe relocation test and the an-
terior apprehension maneuver to 
rule in a SLAP lesion; the greatest 
value should be placed on a positive 
finding on the passive compression 
test due to the strength of its posi-
tive likelihood ratio in the diagnos-
tic utility data.

Limitations

Limitations of this systematic literature 
review and the subsequent best-evi-
dence summary involve the literature 
search strategy presented. Articles may 
have been missed based on the omission 
of certain search phrases and key words. 
Limiting the search to English-language 
articles only may have omitted relevant 
articles written in another language. The 
final limitations concern the QUADAS 
methodological quality assessment tool. 
Some of our findings question this  
tool’s reliability and, therefore, validity. 
In addition, there is no consensus-based 
cut-off value for the QUADAS tool even 
though we implemented the cut-off 
value used by Cook and Hegedus34.

Conclusion

Current best evidence indicates that a 
negative finding for the passive com-
pression test provides the therapist with 
the greatest evidence-based confidence 
that a SLAP lesion is absent. A positive 

finding on the anterior apprehension 
maneuver, the anterior slide test, the 
Jobe relocation test, the passive com-
pression test, the Speed test, and the Yer-
gason test or on a combination of posi-
tive findings on the Jobe relocation test 
and the active compression test or the 
Jobe relocation test and the anterior ap-
prehension maneuver provides the ther-
apist with the research-based confidence 
required to rule in a SLAP lesion. For 
ruling in a SLAP lesion, the greatest di-
agnostic value should likely be placed on 
a positive finding on the passive com-
pression test.

This review of the literature and 
critical analysis of research validity has 
also provided directions for future re-
search. Most importantly, future re-
search needs to provide clear operational 
definitions of test performance and in-
terpretation of test findings. Also, we 
strongly suggest that description and in-
terpretation of arthroscopic findings as 
the appropriate gold standard test needs 
to be standardized to a greater degree. A 
third category of indeterminate findings 
on the clinical tests studied would pro-
vide for more realistic diagnostic utility 
data. Also important is that future stud-
ies be done prospectively in primary-
care settings, thereby decreasing spec-
trum bias but also allowing the research 
to produce information more relevant to 
such settings. Solely studying physical 
examination tests or test clusters also 
would provide for data on diagnostic 
utility that were not influenced by other 
findings in history and physical exami-
nation. Most important is likely the need 
to produce SLAP lesion type-specific di-
agnostic utility statistics. Research-
based type-specific clinical diagnosis 
would enable future studies to investi-
gate more homogenous subgroups al-
lowing for the development of clinical 
prediction rules and randomized con-
trolled trials of conservative and surgi-
cal management using the same more 
homogenous groups. Finally, this review 
has shown that further study is required 
with regard to the reliability and validity 
of the QUADAS methodological quality 
assessment tool prior to its more wide-
spread use in systematic review of diag-
nostic utility studies.
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