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   FOREWORD 
 Paul   Hattam and Alison Smeatham are long-time teaching col-
leagues of mine. From their first musings that a new text was 
needed to acknowledge and examine the growing bank of addi-
tional tests for peripheral lesions, I have been so excited to see their 
book in print knowing that they would create this clear, concise 
and highly readable resource drawn from a rigorous and objective 
trawl through the available evidence. They have wisely recruited 
the opinion of other experts too though, acknowledging that many 
tests are chiefly derived from empirical practice and should not be 
discarded without due consideration for clinical experience. As we 
might expect, many of the tests do not enjoy a strong, consistent 
evidence base to support their application and not surprisingly, it is 
the expert opinion that draws the eye to guide practice. 

 I   have read this book because I wanted to learn from it and I 
have already found it to be a valuable resource. The initial  ‘ About 
the book ’  section sets the scene for the rest of the book, providing 
generic  ‘ ground rules ’  for how to apply the tests and an explana-
tion of how the literature was searched and the evidence appraised 
and interpreted.  ‘ Likelihood ratios ’ , combining sensitivity and spe-
cificity, are justified as the best statistics to assess the clinical use-
fulness of the diagnostic tests they have presented. The tests are 
described simply and clearly and are accompanied by concise, ref-
erenced discussion to provide context; focussing on the tests them-
selves as opposed to the pathology of specific lesions. In this respect 
a gap has been plugged since that tends to sit outside the remit of 
other texts in musculoskeletal medicine; even those dedicated to 
assessment. 

 The   book includes tests I haven’t come across, tests I’d forgot-
ten and tests I’ve always been slightly confused about. The authors ’  
determination to unravel the complex and to keep to the facts is 
both welcome and reassuring and the simple device of beginning 
each test with an  ‘ also known as ’  (aka) list defuses the confusion 
where many of the tests described in the literature exist under sev-
eral different names. In this they have exposed their awareness of 
just who their reader is  –  a busy clinician with the nous and will 
to read more – but with so little time. The authors have struck an 
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 effective balance between providing a useful pocket reference 
resource and a handbook to support clinical assessment and diag-
nosis. I commend their text with confidence, knowing both authors 
as I do for their determination to question and challenge and the 
rigour with which they will have performed their review. 

 Elaine   Atkins DProf MA MCSP Cert FE 
 October 2009 
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2  INTRODUCTION 

    ●  A     ABOUT THIS BOOK 

   Clinical examination is the bedrock of diagnosis in musculoskeletal 
(MSK) medicine. It enables the clinician to both assemble informa-
tion and to interpret the findings in order to assist in identifying 
the nature and stage of the patient’s disease or injury, determine the 
need for further investigations, provide a prognosis, guide treat-
ment and measure outcome. Its big advantage is that it can be used 
at any stage in the patient’s management and reproduction of the 
symptoms provides not only immediate feedback but also reassur-
ing evidence, to both clinician and patient, that the source of the 
pain has been identified. Physical tests are quick and convenient 
to perform and, in the hands of a skilled practitioner, facilitate 
appropriate and cost-effective intervention. 

 The   proliferation of additional or special tests used in MSK exami-
nation over the years has left the clinician with a vast array of physi-
cal tests at his or her disposal. All clinicians know that isolating the 
lesion and planning effective intervention is not about performing 
lots of tests for the sake of it, but instead selecting the most appropri-
ate examination procedures as part of the clinical reasoning process. 
With so many tests in the clinical domain, combined with uncertainty 
concerning their accuracy and reliability, it can be hard for clinicians 
to determine whether or not the tests they have chosen are in fact 
providing them with the information they need. In addition, because 
tests involve both clinical and interpretative skills, results may differ 
with the level of the tester’s technical expertise, thereby limiting the 
generalization of results produced from individual studies. 

 Special   tests are usually incorporated into the physical examina-
tion once a thorough history has been taken and clinicians can use 
this information to guide the selection of examination procedures. 
A familiarity with the core elements of the physical examination 
is therefore essential before incorporating special tests that can be 
more challenging to perform and interpret. These tests are often 
misreported, poorly evaluated or simply overlooked, leaving clini-
cians uncertain about their application and value. Most of us have 
had the experience of being confounded when a learned colleague 
expresses disbelief at our omission from the patient examination of 
the  ‘ grabem-pullem-and-twistem ’  test  –  the one perfect test guaran-
teed to diagnose the particular condition facing you! Having famil-
iarized yourself with this manoeuvre and used it in practice, it is 
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sometimes not too long before you are questioning its value and 
wondering whether it is any more helpful than any other test you 
might have used. So, how do we decide which tests are actually 
worth using and which ones should be discarded? 

 As   clinicians who treat patients on a daily basis, we decided to 
dig a bit deeper and look at the evidence base for as many additional 
or special tests as we could. As our primary aim was to produce a 
useful guide for clinicians, we selected tests which were either in 
common use, had supporting evidence or which we and our col-
leagues working in a particular specialty deemed helpful. 

 By   gathering the tests in one place, describing the technique 
in detail, presenting the evidence and mixing in clinical tips and 
expert opinion, we hope in this book to inform your selection of 
special tests, enable you to reproduce the manoeuvres reliably and 
interpret the results meaningfully. 

 As   you will see, there is a format which is repeated for each test; 
we explain the background to each section below.  

    ●  B     ALSO KNOWN AS (AKA) 

 Where   we found several names for the same test we have listed the 
less well known names in the  ‘ also known as ’  (aka) section. The use 
of eponyms in this area of medicine is commonplace and we have 
continued the tradition by using them in cases where the test is best 
known by this name. Inevitably, there are instances of regional and 
professional differences in the name given to a particular test and 
we have had to make a judgement in one or two cases. There has 
been debate about the relative merits of using eponyms ( Matteson 
 &  Woywodt 2007 ,  Whitworth 2007 ), but since their use is ingrained 
in medical practice, in our view it would be perverse to refer to the 
tests in any other way.  

    ●  C     TECHNIQUE 

        Ground rules 

 There   are a number of essential principles to keep in mind when 
performing these special tests: 

    1      You have already taken a thorough history and performed a basic physi-
cal examination . 

Also known as (aka)
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    From this, you may suspect a lesion in a joint or specific tissue. 
Special tests are most likely to confirm or rule out what you already 
suspect and no test or investigation can replace this initial  ‘ sifting ’  
process. It serves as a vital starting point that enables the clinician 
to consider differential diagnoses before selecting the most appro-
priate test(s)/investigation(s) needed for the target condition.     

    2      Know what is  ‘ normal ’  for your patient.  
    Experienced clinicians will recognize that the range of joint 

movement in the normal population varies hugely with age, sex 
and body type  –  imagine the range of  ‘ normal ’  hip movement 
in a 15-year-old gymnast, a 30-year-old prop forward and a 75-
year-old former sumo wrestler if you have any doubts! In musc-
uloskeletal medicine we have the advantage in most patients that 
their  ‘ normal ’  will be obvious when examining the unaffected 
side. For each test, we have made the assumption that the clini-
cian will first have carried out the manoeuvre on the unaffected 
limb in order to ascertain the patient’s normal range of move-
ment and response to the procedure.     

    3      Be selective in which tests you use.  
    Some tests have good evidence to support their use while 

others are advocated for use in certain circumstances by expert 
clinicians. In many cases, the jury is still out, and the clinician 
therefore needs to exercise great care when applying the tests and 
interpreting the results. Opt for quality rather than quantity  –  
using a huge range of extra tests is invariably counterproduc-
tive. At best you will end up feeling confused and, at worst, your 
patient will end up being investigated and treated for the wrong 
condition. Using a sensitive test as part of the screening exami-
nation for a condition (a sensitive test performed well allows you 
to rule out a condition if the test is negative) and a highly spe-
cific test to confirm a suspected diagnosis (if this is positive you 
can be more confident that the condition is present) will help you 
target investigations and plan treatment.     

    4      Use the same tests regularly.  
    Practice makes perfect. The more exposure you get to a par-

ticular patient group or target condition, the more proficient you 
will become at performing the test and interpreting the results. 
Developing the technical skills necessary to perform the tests 
well will improve the intra-tester reliability and increase your 
confidence in the findings.     
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    5      Remember that no test is diagnostic.  
    Of course, very few tests can be expected to conclusively rule 

in or rule out any particular condition but they should add to 
the index of suspicion which will inform your clinical reasoning 
process.       

    How to do the tests 

 Performing   the tests accurately and consistently is vital, and again 
there are a few basic suggestions on how you can do this: 

    1      Make sure the patient is comfortable.  
    This will help minimize spasm, pain and voluntary muscle 

activity. If the patient is apprehensive and unable to relax, per-
forming the test will be difficult and the result unreliable.     

    2      Keep yourself relaxed and comfortable.  
    Bony thumbs or an overly tight grip of the soft tissues is not a 

pleasant experience and this will prevent the patient from relax-
ing adequately. Wherever possible, keep your hands relaxed and 
use them not only to carry out the manoeuvre but also to feel the 
response of the tissues and patient. Ensure your position facili-
tates a mechanical advantage to enable you to provide appropri-
ate support or resistance with the minimum effort.     

    3      Interpret the findings correctly.  
    Does the test replicate the patient’s presenting symptoms, 

whether this is pain (site and nature), apprehension, clicking, 
locking or paraesthesia?     

    4      Modify the technique depending on the condition.  
    In an acutely painful, severe or recent injury, make sure you 

carefully apply passive or resisted stresses gradually to avoid 
unnecessary provocation of pain and possible disruption of the 
healing breach. In mild or chronic cases, if the initial test is pain-
free, repeat the manoeuvre more strongly to replicate more vig-
orous functioning of the tissue.     

    5      Modify the technique depending on the type of tissue.  
    It may be appropriate when testing inert structures such as 

ligaments to start with a small amplitude movement so that an 
early response to the test (i.e. pain and/or apprehension) can 
be detected. Steadily increasing the amplitude, range and speed 
of the test will then ensure that the capacity of the structure(s) 
to restrict excessive joint play at the end-range of movement 

Also known as (aka)
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has been properly evaluated. Normal ligament brings the 
movement to a firm  ‘ stop ’  and loss of this, accompanied by 
increased range, is suggestive of joint instability. When testing 
contractile structures, resistance to movement should be 
increased slowly at first to allow assessment of the patient’s 
pain and any apprehension to the test. The amount of resistance 
can then gradually be increased, allowing full strength to be 
assessed. Depending on the relative size and strength of the cli-
nician and patient, the clinician can vary the resistance applied 
by using a short or long lever.          

    ●  D     CLINICAL CONTEXT 

 In   presenting the clinical context for each test, the following search 
criteria were used, resulting in a number of considerations being 
made as we appraised and interpreted the evidence:          

    Searching the literature 

 Literature   searches were conducted for articles in English using 
the National Library for Health, Google scholar, AMED (1985 to 
present), CINAHL (1982 to present), EMBASE (1974 to present) 
and MEDLINE (1966 to present). Keywords and combinations of 
keywords were used: diagnostic, diagnosis, examination, the joint 
or structure involved (e.g. shoulder), likelihood ratio, manoeuvre, 
name of test, probability, sensitivity, sign, specificity, test. A sec-
ondary search was completed from reference lists in published 
articles.  

    Appraising the evidence 

     My students are dismayed when I say to them  ‘ half of what you are 
taught as medical students will in 10 years have been shown to be 
wrong. And the trouble is none of your teachers knows which half. ’  

 Dr Sydney Burwell, Dean of Harvard Medical School ( Sackett et al 2000 )   

 As   we read through the literature, it became apparent that the 
top hierarchy of evidence was lacking; with very few systematic 
reviews or prospective blind comparisons that used a relevant 
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reference standard or a consecutive series of patients from a rel-
evant clinical population ( Fritz  &  Wainner 2001 ). Of the available 
evidence, it was naturally difficult to work out whether we were 
looking at the half of the evidence which will have been proven cor-
rect in 10 years, or the half which will not! 

 There   are several questions that can help to identify the validity 
of a study ( Heneghan  &  Badenoch 2006 ,  Jaeschke et al 1994 ,  Sackett 
et al 2000 ), and examining the answers to these questions helped us 
to identify broad and repeated themes that influence the outcome 
of research studies examining the reliability of MSK special tests 
which deserve cognisance. 

    1      Is there a clearly defined question?  
    Most studies had a clearly defined research question as well 

as specifying the target condition, which is important given the 
propensity of some tests to stress more than one structure (e.g. 
the active compression test at the shoulder stresses both the 
acromioclavicular joint (ACJ) and the glenoid labrum but is more 
specific for ACJ lesions).     

    2      Has the diagnostic test being examined been compared to an appropri-
ate reference standard?  

    A reference or gold standard provides confirmation that 
the condition in question is present or absent. It is the measure 
against which all other tests for that condition are evaluated and 
so in itself should have proven accuracy. Unfortunately, this does 
not exist uniformly in MSK medicine and the results of MRI or 
surgery are often as close to the gold standard as we can get.  

    In situations where the reference standard has demonstrated 
validity, and when it either forms part of the accepted diagnostic 
process or treatment, its use in research is fairly straightforward. 
A good example is the use of arthroscopy in meniscal lesions at 
the knee where it not only serves a purpose in delivering appro-
priate surgical treatment but coincidentally provides the most 
accurate way of diagnosing a meniscal lesion. It therefore pro-
vides an excellent reference standard against which preoperative 
physical tests (such as McMurray’s) can be measured. However, 
other conditions and injuries provide a stiffer challenge. What 
would be a suitable reference standard in the case of grade I 
medial collateral ligament sprain at the knee? The valgus stress 
test is widely accepted as a reliable diagnostic test although using 

Clinical context
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arthroscopy in this instance would clearly be inappropriate and 
unlikely to make it past the ethics committee! As a result, the val-
gus stress test at the knee is a widely used and accepted test but 
has no evidence to support its use.  

    A further problem can be encountered if the reference stand-
ard selected has not itself been evaluated sufficiently before 
being used as a measure. For example, in early studies on 
femoro-acetabular impingement at the hip, physical MSK tests 
were measured against findings on MRI and MR arthrography, 
the results of which are now known to correlate only moderately 
with those of arthroscopy, the current, generally recognized gold 
standard for this condition ( Malanga  &  Nadler 2006 ).  

    The lack of an appropriate and/or validated reference stand-
ard does appear to be a factor in the lack of evidence and this 
may be a reason why so many of the  ‘ bread and butter ’  tests 
used in everyday practice have no evidence to support their 
use, for example tennis and golfer’s elbow and simple ligament 
sprains at the knee and ankle.     

    3      Has the diagnostic test been evaluated on a spectrum of patients?  
    Ideally the patients studied should cover the full spectrum of 

the condition, replicating the range in the population on whom 
the test would be used in practice. However, the vast majority 
of studies on MSK tests are done in a hospital setting and are 
therefore likely to be carried out on subjects with more advanced 
pathology than that encountered in primary care. This may con-
tribute towards a reduction in the number of false positives and 
true negatives in the sample, thereby over-estimating sensitivity 
and under-estimating specificity which, in turn, generates a spec-
trum bias.  

    Patients with co-morbidities that mimic the target condi-
tion should also be included, again replicating the circumstances 
in which the test is likely to be used, rather than evaluating the 
results against asymptomatic patients. The accuracy of the test var-
ies significantly when tested in patients with other co-morbidities 
(e.g. the use of McMurray’s test in patients with a history of a 
meniscal tear against those with underlying osteoarthritis).     

    4      Has the reference standard been applied to all patients?  
    To achieve stringent data on the accuracy of a test, the refer-

ence standard should be applied to all subjects, including those 
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who have a negative test (and are therefore considered unlikely 
to have the condition being targeted). Application of the refer-
ence standard, however, could carry unacceptable risk and cost. 
Thus, in many studies of diagnostic accuracy, patients with nega-
tive test results are subjected to alternative, less invasive but 
sub-optimal  ‘ reference standards ’  or may not be subjected to 
a reference test at all, preventing true negatives and, therefore, 
specificity from being calculated.     

    5      Have the intended use, the physical performance and the definition of a 
positive and negative test been explained?  

    It is interesting to see how tests evolve over time and change 
from the original description. Adaptations of tests are often used 
in studies without making this explicit or describing the test ade-
quately so that it can be replicated by other workers. The use of 
an adapted test means that comparison with other studies that 
used the original or other adaptations is not possible and these 
issues are rife in studies of MSK diagnostic tests.     

    6      Is the test validated in independent groups of patients?  
    It is worth checking whether the original description of a 

test’s performance is validated by independent workers as the 
originator(s) of a test often report high levels of diagnostic accu-
racy that are not reproduced by independent researchers.     

    7      How can you apply the evidence to your own patients?  
    Applying the results of the test to your patient population 

needs to be done with caution as there are many variables to be 
taken into consideration: patient population, location of study 
(i.e. primary or secondary care), skill level of clinicians perform-
ing the test, etc. Will the test(s) assist in the management of your 
patient population and lead to improved diagnostic accuracy 
and treatment?        

    Interpreting the evidence 

 Essentially  , we want to know whether a diagnostic test is  accurate   –  
i.e. that it is positive when a particular pathology is present (true 
positive) and negative when it is not (true negative). Unless the test 
is perfect (which none are), it will sometimes prove positive when 
pathology is not present (false positive) or fail to reveal pathology 

Clinical context
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when it is present (false negative). The propensity of a test to yield 
each of these findings can be tabulated as follows:

   REFERENCE TEST 

        Target condition 
present  

  Target condition 
absent  

   Test result  Positive  a  b 

     Negative  c  d 

  a true positive  
  b false positive  
  c false negative 
 d true negative  

 The   accuracy of diagnostic tests can be represented by various 
statistics, among which are  sensitivity ,  specificity  and  likelihood ratios : 

    1      Sensitivity  
    Sensitivity is the proportion of people with the condition of 

interest (target condition) who have a positive test. If 100 people 
have the condition, then a test that is 98% sensitive will detect 98 
of those cases and miss two.  

    Sensitivity is calculated using the figures from the table above:       

  
Sensitivity

a
a c

�
�( )       

                           The value of a very sensitive test is that, if negative, it will 
effectively rule the condition out. The mnemonic  ‘ SnNout ’  (a 
highly  S e n sitive test when  N egative rules the diagnosis  out)  may 
help as an aide-memoire ( Sackett et al 2000 ).  

    It may help if we apply this to a real condition. When con-
sidering a diagnosis of carpal tunnel syndrome (CTS), the pres-
ence of paraesthesia in the hand would be considered to be a 
highly sensitive finding which would identify patients with the 
condition. However, among those identified would be patients 
with other causes of hand paraesthesia such as nerve entrap-
ment in the neck or elbow. So this high level of sensitivity is 
most helpful, not in diagnosing the condition, but in excluding 
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it (i.e. if hand paraesthesia is absent CTS can be confidently 
ruled out).     

    2      Specificity  
    Specificity measures the proportion of people without the 

condition of interest (target condition) who have a negative test. 
If 100 people are free from the condition, then a test that is 98% 
specific will correctly exclude 98 of those cases but will incor-
rectly identify two people as having the condition.  

    Specificity is calculated using figures from the table opposite.       

  
Specificity

d
b d

�
�( )       

                                                   A very specific test is useful at ruling in the target condition, 
as summarized by the mnemonic  ‘ SpPin ’  (a highly  Sp ecific test 
when  P ositive will rule the diagnosis  in ) ( Sackett et al 2000 ).  

    Quite a number of special MSK tests are highly specific. 
For example, McMurray’s test for meniscal lesions at the knee 
has a high specificity which means that a positive test makes a 
meniscal tear highly likely (ruling the condition in), but a neg-
ative test does not necessarily rule out the possibility of such a 
tear.     

    3      Likelihood ratios  
    Likelihood ratios (LR) are the best statistics to assess the clini-

cal usefulness of a diagnostic test as they combine the sensitivity 
and specificity into a ratio that quantifies a shift in the probabil-
ity of a condition being present or absent in the event of a nega-
tive or positive test.  

    As most musculoskeletal tests have two outcomes  –  positive 
or negative  –  we can talk about two ratios; one for a positive test 
outcome (LR � ) and one for a negative outcome (LR � ).  

    The LR �  indicates the increase in odds favouring the target 
condition being present when the test result is positive. A large 
LR �  indicates that the condition is more likely to be present. 
This can be calculated from the sensitivity and specificity values:       

  
LR

sensitivity
1 specificity

� �
�( )       

Clinical context
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                           The LR �  is the probability of the target condition being 
present given a negative test result. A small LR �  indicates that 
the condition is less likely to be present:       

  
LR

1 sensitivity
specificity

� �
�( )

      

           The further away from 1 a LR �  is and the nearer a LR �  is to 0, 
the more informative the test will be. A LR of 1 is as useful as toss-
ing a coin to decide whether or not the condition is present; it indi-
cates that the odds do not change whether the test is negative or 
positive.       

 We   wanted primarily to present the underpinning evidence for 
each test in a format that provided the clinician with a quick and 
easy gauge of a test’s clinical usefulness. In doing so, we have 
developed a scoring system based on the following table which 
summarizes the relative value of the LR scores.

   LR �   LR �   Meaning  Clinical 
usefulness 

 Symbol 

    � 10   � 0.1  Generates a large and often 
conclusive shift in probability 

 Excellent    ★  ★  ★   

   5 – 10  0.1 – 0.2  Generates a moderate shift 
in probability 

 Good    ★  ★   

   2 – 5  0.2 – 0.5  Generates a small but 
sometimes important shift in 
probability 

 Fair    ★   

   1 – 2  0.5 – 1  Alters probability to a small 
and rarely important degree 

 Poor      

 Where   some evidence exists, a table is used which clearly identi-
fies the structure or lesion being targeted as well as the LR values. 
These values are then interpreted into symbols (as shown in the 
table above), enabling the clinician to quickly determine the relative 
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value of any particular test based on the available evidence. For 
example:

   Author and year  LR �   LR �   Target condition 

   Kibler 1995  9.75  
  ★  ★   

 0.24  
  ★   

 Unstable SLAP lesion 

   Parentis et al 2002, 2006  0.81      1.04      Any SLAP lesion 

  SLAP      �      superior labral anterior posterior  

   There is no doubt that some people prefer a text that is more 
statistically heavy, but we make no apologies for gearing this book 
towards the busy clinician who wants a clinical guide and not a sta-
tistical one. Full references are given at the end of each chapter to 
point you to sources for further study and we would be delighted 
if this book prompted further research in this area  –  the work is cer-
tainly needed.    

    ●  E     VARIATIONS AND RELATED TESTS 

 Confining   our search to the peripheral joints, we were surprised to 
find literally hundreds of tests, only a few of which were in com-
mon use. Our search at the knee, for example, yielded nearly 100 
meniscal tests alone, comprising many variations and adaptations 
of the three core tests we have included in this book. It would be 
pointless to include every single one, not least because evidence to 
support their use is largely absent, but where there was supporting 
evidence, or we considered variations to add value, they have been 
included. We categorized any other physical test that could also be 
used to aid diagnosis of the target condition under  ‘ related tests ’ .  

    ●  F     CLINICAL TIPS/EXPERT OPINION 

 Where   possible we have endeavoured to inject lots of clinical tips as 
well as expert opinion into the text. For this, we collaborated with 

Clinical tips/expert opinion
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consultant orthopaedic surgeons and extended scope physiothera-
pists working in each sub-specialty and as a result have drawn 
together a wealth of expertise which serves as a substantial resource 
for the clinician. We have not attempted to validate this  –  it is purely 
 opinion  and we have illustrated this in the following way:

   SYMBOL  DEFINITION 

  ★★★   Really useful test commonly utilized in practice 

  ★★   Useful in certain circumstances or in combination with 
other special tests for the target condition 

        ★   Rarely used either because there are more reliable tests or 
the target condition is less common. May have limited use in 
certain circumstances 

 Combining   this with the evidence that we have presented, the 
clinician should be well placed to form a judgement on the relative 
merits of each test and decide whether it deserves a place in his/her 
clinical examination.   
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    ●  A     TENDON TESTS              

    Speed’s test 

    Aka 
        Biceps test  
    Straight arm test     

    Purpose 
 To   identify biceps tendon pathology in the bicipital groove and 
unstable superior labral anterior posterior (SLAP) lesions.         

    Technique 
    Patient position 
 Sitting   or standing with the affected shoulder in 60 – 90 °  of forward 
flexion. The elbow is fully extended and forearm supinated.  
    Clinician position 
 Standing   on the affected side, one hand stabilizes the patient’s shoulder 
while the other is placed on the anterior surface of the lower forearm.  
    Action 
 The   patient is asked to maintain the start position as downward 
pressure on the lower forearm is applied by the clinician.  
    Positive test 
 Pain   localized to the bicipital groove may indicate a tendinopathy 
or a true tenosynovitis of the long head of biceps. Deeper-seated 
pain may implicate biceps/labral complex injury.   

Tendon tests

 Fig. 2.1  ●       Speed’s test.    
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    Clinical context 
 A   number of studies ( Bennett 1998 ,  Guanche  &  Jones 2003 ,  Parentis 
et al 2006 ) have evaluated the diagnostic accuracy of Speed’s test for 
biceps, general labral and SLAP lesions against a reference stand-
ard of arthroscopy in secondary and tertiary care populations with 
shoulder pain of mixed causes. None have found Speed’s test par-
ticularly useful at ruling biceps tendon pathology or unstable SLAP 
lesions either in or out ( Table 2.1   ).  

 TABLE 2.1               SPEED’S TEST           

   Author and year  LR �   LR –   Target condition 

    Bennett 1998   1.38   0.96   Biceps or SLAP lesion 

    Guanche  &  Jones 2003   0.35   1.23   Any SLAP lesion 

    Kim et al 2003a   1.48  0.82   Any SLAP lesion 

          Parentis et al 2002, 2006   1.50   0.76   Any SLAP lesion 

  SLAP  �  superior labral anterior posterior  

    Clinical tip 
 It   might be expected that a ruptured long head of biceps would 
result in painless weakness on Speed’s test but a more obvious 
diagnostic indicator is the so-called   Popeye sign   where a marked 
bulge appears just above the elbow on contraction of the biceps. 
More proximally the muscle is notably absent.

   EXPERT OPINION  COMMENTS 

       ���  Speed’s test
Used regularly if either a biceps or SLAP 
lesion is suspected. 

    Variations 
 The   first written description of Speed’s test was by  Crenshaw  &  
Kilgore (1966) , who cited as their source a personal communication 
with the test’s originator. Their description implied, but did not 
explicitly state, that the test should be performed isotonically 
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against the tester’s resistance. The starting and finishing positions 
were not specified. Perhaps not surprisingly, interpretations have 
varied. The description used above mirrors that of  Bennett (1998) , 
which is clear and likely to be reproducible.   

    Yergason’s test 

    Purpose 
 To   identify a lesion of the long head of biceps tendon or an unstable 
superior labral anterior posterior (SLAP) lesion.         

    Technique 
    Patient position 
 Sitting   or standing with the arm in the anatomical position.  
    Clinician position 
 Standing   on the affected side, the examiner takes the forearm and 
flexes the elbow to 90 °  leaving the forearm in a pronated position. 
The elbow is stabilized with one hand, keeping the upper arm adja-
cent to the patient’s side. The heel of the hand is placed over the 
dorsal surface of the lower radius with fingers wrapped around the 
lateral aspect of the forearm in preparation to provide resistance.  

    Action 
 The   patient moves the forearm into supination against resistance.  

    Positive test 
 Reproduction   of the patient’s pain suggests the presence of a lesion 
of the long head of biceps or a SLAP lesion. If during the test the biceps 
tendon is felt to reproduce a  ‘ clicking ’  sensation familiar to the patient, 
laxity or a tear of the transverse humeral ligament (that contains the 
tendon in the groove) should be suspected (see Fig. 2.2).   

    Clinical context 
 Yergason   originally devised this manoeuvre for detecting bicipital 
tendinitis ( Yergason 1931 ) but it is now apparent that all parts of the 
tendon complex are loaded and pain may emanate from a genuine 
ten osynovitis (as the tendon passes through the bicipital groove), 
tendin opathy or a SLAP lesion (as the long head of biceps attaches to its 
glenoid-labral origin). It also tests the ability of the transverse humeral 
ligament to maintain the tendon in the groove. The biceps tendon can 
be involved in an isolated overuse injury in the younger population 

Tendon tests
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although it is most commonly associated with rotator cuff disease in 
the older patient. 

 This   test has found increasing acceptance in diagnosing SLAP 
lesions (see labral tests, p. 46). So much so, that studies exploring its 
diagnostic value have all measured its ability to detect labral injury 
rather than biceps pathology ( Guanche  &  Jones 2003 ;  Oh et al 2008 ; 
       Parentis et al 2002, 2006 ;  Table 2.2   ).  

 TABLE 2.2              YERGASON’S TEST            

   Author and year  LR �   LR �   Target condition 

    Guanche  &  Jones 2003   3.00  
  ★   

 0.92   Any SLAP lesion 

    Oh et al 2008   0.92   1.01   Any SLAP lesion 

          Parentis et al 2002, 2006   1.86   0.94   Any SLAP lesion 

  SLAP  �  superior labral anterior posterior  

 Fig. 2.2  ●       Yergason’s 
test showing resisted 
supination.    

    Clinical tip 
 As   an alternative, providing the elbow is fixed adequately between 
the waist/hips of the examiner and patient, the free hand can pal-
pate over the bicipital groove at the shoulder to detect any abnor-
mal subluxation or  ‘ snapping ’  during the test.
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   EXPERT OPINION  COMMENTS 

       ��  Yergason’s test
Used if instability of the biceps tendon in the 
groove or a SLAP lesion is suspected. 

    Variations 
 A   commonly used variation of the original test has been described 
where the patient simultaneously moves the shoulder into external 
rotation and forearm supination against resistance. This is a more 
complex move ment for patients to perform and getting them to 
rehearse it without resistance initially may help to elicit an effective 
test when resistance is added. Elbow flexion can also be added to 
the combined movement. As it was the original version of the test 
utilized in all the studies, any perceived additional benefit of using 
this variation must therefore be speculative.  

    Related tests 
 Moving   the biceps tendon from side to side in the bicipital groove 
(  Lippman’s test  ) may expose localized tenderness or more usefully 
identify excess movement of the tendon, suggesting laxity or a tear 
of the transverse humeral ligament. The tendon is easily palpated 
between the greater and lesser tuberosities with the shoulder in the 
anatomical position and the elbow flexed to 90 ° ; however,  many  
of the tendons around the shoulder are tender on palpation and, 
where tenderness is used as a primary indicator, the possibility of 
recording false positives is very high. 

   Gilchrest  ’s sign   is positive when pain and/or snapping over the 
bicipital groove is elicited as the affected shoulder is lowered from a 
fully elevated position, through abduction, with the arm externally 
rotated and holding a 2       kg weight. This finding also points towards 
a bicipital lesion. The pain and snapping are most likely to appear 
when the arm is in the mid-position. 

 Injury   to the biceps insertion on the radial tuberosity can be 
detected by resisting elbow flexion with the forearm in a pronated 
position. Normally the biceps would assist brachialis in flexing the 
elbow and generate some  supination of the forearm  in the process  –  a 
feature known as   Heuter’s sign  . A biceps insertional tear will inhibit 
the extent of the flexion/supination contraction, leaving brachialis 

Tendon tests
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to generate the bulk of flexion power and resulting in an obvious 
absence of supination, i.e. a negative Heuter’s sign. 

   Ludington  ’s test   requires the patient to place both hands on top 
of the head with the fingers interlocked. The patient then contracts 
and relaxes the biceps on both sides as the clinician attempts to pal-
pate the biceps tendon proximally. If it is not possible to palpate the 
tendon on the affected side, a complete rupture of the long head is 
possible.   

    Empty/full can tests 

    Aka 
        Supraspinatus strength test  
    Jobe’s test  
    Scaption test     

    Purpose 
 To   detect the presence of supraspinatus tendinopathy, a partial/
complete tear or neurogenic weakness of supraspinatus.  

    Technique 
    Patient position 
 Standing   or sitting on the edge of a treatment couch.  

    Clinician position 
 Standing   on the affected side facing the patient.  

    Action 
 The   shoulder is passively elevated to 90 °  in the scapular plane and 
taken into full internal rotation with the forearm in pronation so 
that the thumb is pointing to the floor (empty can test,  Fig. 2.3   ). The 
clinician stabilizes the scapula with one hand and places the other 
on the upper surface of the patient’s forearm. Downward pressure 
is then applied to the arm while the patient maintains this position. 
The test is then repeated with the arm externally rotated so that the 
thumb points upwards (full can test,  Fig. 2.4   ).  

    Positive test 
 Reproduction   of the patient’s pain without weakness is sugges-
tive of supraspinatus impingement or tendinopathy while painful 
weakness may indicate a partial or complete tear.   
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    Clinical context 
 In   an EMG study of normal subjects, the empty can and full can 
tests were shown to preferentially activate supraspinatus with the 
least co-activation of other muscles. The full can test was originally 
described in the context of strength assessment, not pain provoca-
tion ( Kelly et al 1996 ).  Itoi et al (1999)  compared the tests ’  accuracy 
in diagnosing full thickness tears of supraspinatus and found them 
to be broadly equivalent. For strength assessment, however, the full 
can test is probably preferable, because its position is less likely to 
cause painful impingement and consequent inhibition ( Itoi et al 
1999)  (         Tables 2.3 – 2.5       ).  

Tendon tests

 Fig. 2.3  ●       Empty can test.    

 Fig. 2.4  ●       Full can test.    
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    Clinical tip 
 Weakness   in the absence of any pain may result from a C5 palsy, 
suprascapular neuropathy or Parsonage – Turner syndrome, a viral 
neuritis affecting the brachial plexus.

 TABLE 2.3                      PAIN ON THE TEST    

 Author and year    Empty can  Full can  Target condition   

 LR �   LR �   LR �   LR �  

  Leroux 
et al 1995  

 1.72  2.8       Shoulder impingement 
syndrome 

  Itoi et al 1999   1.40   0.67   1.83   0.53   Full thickness tear of 
supraspinatus 

 TABLE 2.4                          WEAKNESS ON THE TEST

 Author and 
year   

 Empty can  Full can  Target condition   

 LR �   LR �   LR �   LR �  

  Hertel 
et al 1996  

 2.00  
 �  

 0.38  
  �   

     Partial or full thickness tear 
of the postero superior 
rotator cuff 

  Itoi et al 1999   2.40  
  �   

 0.34  
  �   

 2.96  
  �   

 0.31  
  �   

 Full thickness tear of 
supraspinatus 

 TABLE 2.5                          PAIN OR WEAKNESS OR BOTH

 Author and 
year   

 Empty can  Full can  Target condition   

 LR �   LR �   LR �   LR �  

  Holtby  &  
Razmjou 2004  

 1.36    0.84       Full thickness tear of 
supraspinatus 

  Itoi et al 1999   1.78   2.2   2.00 
 �  

 0.25  
  �   

 Full thickness tear of 
supraspinatus 
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   EXPERT OPINION  COMMENTS 

      ���   Empty/full can test
  Gives a good indication of a cuff tear 
or impingement. 

    Related tests 
 In   his seminal book on the shoulder,  Codman (1934)  vaguely 
described a test which has since become known as   Codman’s test   
or the   drop arm test  . If positive it is suggestive of a full thickness 
tear of the rotator cuff with the supraspinatus tendon the most 
likely culprit. Conventionally, the patient is asked to actively lower 
the arm, under control, from above 90 °  in the sagittal plane. He or 
she will be unable to do so if supraspinatus is completely ruptured; 
instead, the arm will drop.   

    External rotation lag sign 

    Aka 
        Infraspinatus spring back test     

    Purpose 
 To   assess the integrity of the infraspinatus tendon and expose weak-
ness associated with suprascapular neuropathy.  

    Technique 
    Patient position 
 Sitting   or standing with the affected arm in a dependent position 
with the elbow flexed to 90 ° .  

    Clinician position 
 The   clinician stands adjacent to the affected side, using one hand 
to support the patient’s elbow and the other to take hold of the 
patient’s arm just above the wrist. The shoulder is passively ele-
vated 20 °  in the scapular plane, then taken to about 5 °  short of full 
external rotation ( Fig. 2.5A)   .  

    Action 
 Still   supporting the patient’s elbow, the tester asks the patient to 
maintain the external rotation, and then releases the wrist ( Fig. 2.5B ).  

Tendon tests
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    Positive test 
 A   positive test is recorded if the patient is unable to maintain the 
rotated position and there is a  ‘ lag ’  or  ‘ spring back ’  towards the 
start position.   

A B

 Fig. 2.5  ●       Starting position of external rotation lag sign with the shoulder held passively in posi-
tion (A). A positive test is indicated by the arm  ‘ springing back ’  towards the neutral position as 
the clinician releases the wrist (B).    

 TABLE 2.6              EXTERNAL ROTATION LAG SIGN            

   Author and 
year 

 LR �   LR �   Target condition 

    Hertel et al 
1996  

  � 70.00 
   �  �   �

 0.30 
  �   

 Partial or full thickness 
tear of the postero 
superior rotator cuff 

    Clinical tip 
 According   to the test’s originators, a lag as small as 5 °  may be 
detectable with practice, especially on the basis of a contralateral 

    Clinical context 
 A   lag of 5 – 10 °  may indicate a complete tear of infraspinatus or 
supraspinatus. A 10 – 15 °  lag is strongly suggestive of a tear of both 
tendons or may result from neuropathy. This sign is one of several 
lag signs used to identify and evaluate rotator cuff tears as opposed 
to painful tendinopathies ( Hertel et al 1996 ). 

 The   diagnostic accuracy of the external rotation lag sign (ERLS) 
was evaluated in 87 patients with either a partial or complete rupture 
of supraspinatus, infraspinatus, a combination of both or a massive 
cuff tear (also involving the subscapularis) and a sensitivity of 70% 
and a specificity of 100% were reported ( Hertel et al 1996 ;  Table 2.6   ).  
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comparison. However, they caution against false positive and nega-
tive results due to reduced (e.g. capsular limitation) or increased 
(e.g. supraspinatus rupture) range of movement. Suprascapular 
palsy would also give a false positive result for cuff rupture. 

 The   mechanism of rotator cuff degeneration is such that the pres-
ence of an infraspinatus tear is very likely to be accompanied by 
a rupture to the supraspinatus tendon. It is therefore necess ary to 
fully evaluate the integrity of the whole rotator cuff using the asso-
ciated special tests and further investigations if appropriate.

   EXPERT OPINION  COMMENTS 

       �  � �   External rotation lag sign 
 Used regularly to assess the rotator cuff 
providing the patient has enough range of 
external rotation to adopt the start position 
without pain. 

    Variations 
 The     drop sign   repeats the ERLS in 90 °  of abduction in the scapular 
plane ( Hertel et al 1996 ). Again, an inability to maintain the position 
signifies an infraspinatus tear or neuropathy. This test is unsuitable 
for patients with stiff shoulders ( Table 2.7   ). 

Tendon tests

 TABLE 2.7              DROP SIGN            

   Author and year  LR �   LR �   Target condition 

    Hertel et al 1996    � 21.00  
  �  �  �   

 0.79   Partial or full thickness tear of 
the postero superior rotator cuff 

 The    ‘   signe de Clairon ’    or   Patte’s test   is a variation of the drop 
sign and is intended to isolate lesions of the smaller external rota-
tor of the shoulder, teres minor. The patient’s shoulder is placed in 
the same start position but the examiner, standing on the affected 
side and slightly behind the patient, stabilizes the flexed elbow and 
adds resistance to external rotation by placing the other hand on 
the posterior aspect of the lower forearm. A positive test, pain and/
or weakness, is thought to indicate a tear of teres minor although, 
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because infraspinatus is largely inseparable anatomically and func-
tionally, an isolated tear is improbable. 

 The     hornblower’s sign   is an indication of major posterior cuff 
disruption, i.e. a tear of infraspinatus and teres minor. The patient 
is unable to externally rotate the abducted arm so when asked to 
take both hands simultaneously to the mouth (as if holding a wind 
instrument) the position cannot be maintained on the affected side 
and the shoulder falls into an internally rotated position. The same 
demands on the rotator cuff are made by the professional darts 
player, who requires a combination of abduction and external rota-
tion to position the shoulder in preparation for throwing a dart.   

    Lift-off sign 

    Aka 
        Gerber’s test         
    Gerber’s lift-off test  
    Internal rotation lag sign  
    Medial rotation  ‘ spring back ’  test     

    Purpose 
 To   test for a partial or complete tear of subscapularis.  

    Technique 
    Patient position 
 Standing   or sitting on the edge of a treatment couch with the shoul-
der internally rotated so that the dorsum of the hand rests against 
the mid-lumbar spine.  
    Clinician position 
 Standing   behind the patient, the distal end of the patient’s forearm 
is lifted away from the lumbar spine, so that the shoulder is fully 
internally rotated.  
    Action 
 With   the arm passively  ‘ lifted off ’ , the patient is asked to maintain 
the position without extending the elbow as the support of the cli-
nician’s hand is removed.  
    Positive test 
 An   inability to maintain the lifted-off position signifies a complete 
tear of the subscapularis tendon.   
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    Clinical context 
    Kelly et al (1996)  reported Gerber’s  ‘ lift-off ’  position ( Gerber  &  
Krushell 1991 ) to be optimal for subscapularis contraction and this 
was supported by another study which demonstrated that the upper 
and lower subscapularis could produce a 70% maximal voluntary con-
traction when tested in this position while the other muscles (posterior 
deltoid, pectoralis major, infraspinatus, latissimus dorsi, teres major 
and serratus anterior) showed significantly lower levels of activity 
( P _0.05). The test performed with the hand in the mid-lumbar spine 
produced one third more EMG activity than with the hand over the 
sacrum. When resistance was added to the standard test (see Gerber 
push-off test below), there was an increase in the activity of all mus-
cles, though only a small increase in the activity of the pectoralis major 
muscle (which was significantly more active during resisted internal 
rotation with the arm at the front of the body) ( Greis et al 1996 ).        

 In   contrast, however, EMG and nerve block analysis were used to 
evaluate the activity of the subscapularis tendon in four positions (of 
increasing degrees of internal rotation), although none of these tested 
positions were the same as that originally defined by Gerber. EMG 
activity was identified in latissimus dorsi, posterior deltoid, the rhom-
boids as well as subscapularis in what was described inaccurately 

Tendon tests

 Fig. 2.6  ●       Starting position of the lift-off sign.    
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as the conventional test position. With a subscapular nerve block in 
place the subjects were still able to perform the  ‘ lift-off ’  sign, cast-
ing doubt over the validity of the test. The only tested position that 
could not be maintained with the nerve block in place was in maxi-
mum internal rotation, leading the authors to propose the   maximum 
internal rotation lift-off test   to be optimum for the detection of sub-
scapularis tears ( Stefko et al 1997 ). However, the original test posi-
tion (with the hand at the mid-lumbar level) was not evaluated and, 
when taken alongside the fact that the maximum internal rotation 
position is unattainable for many patients, the clinician should be 
wary about discarding the original test in favour of this variant. 

 The   original study that reported the   lift-off sign   demonstrated 
high levels of sensitivity and specificity although the authors con-
ceded that the validity of the test is reliant on the existence of full 
passive internal rotation and that active range is not significantly 
limited by pain. An inability to  ‘ lift-off ’ , increased external rota-
tion range and weakness of internal rotation were all reported to 
be indicative of a full thickness tear of subscapularis ( Gerber  &  
Krushell 1991 ). In contrast, an independent evaluation of its diag-
nostic accuracy in a larger population, reported lower levels of sen-
sitivity and specificity ( Kim et al 2003b ). This highlights a tendency 
in the literature for originators of diagnostic tests to report higher 
levels of sensitivity and specificity than independent assessors; this 
may be due to various factors including differing levels of technical 
proficiency in applying and interpreting the test.  

 TABLE 2.8              LIFT-OFF SIGN            

   Author and year  LR �   LR �   Target condition 

    Hertel et al 1996   62  
  �  �  �   

 0.38
    �   

 Any lesion (including 
ruptures, whether partial or 
complete) of subscapularis 

    Gerber  &  Krushell 
1991  

 88  
  �  �  �   

 0.12  
  �  �   

 Full thickness tear of 
subscapularis 

    Kim et al 2003b   1.70  0.92  Full thickness tear or joint 
side partial thickness tear 
of subscapularis 

    Leroux et al 1995   0.00  1.64  Any lesion of subscapularis 
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    Clinical tip 
 A   partial tear is denoted by a limited ability to maintain the lifted-
off position, such that the arm drops back less than 5 °  ( Gerber et al 
1996 ,  Hertel et al 1996 ). 

 If   there is inadequate range to perform the   lift-off sign  , the alter-
native   belly-press test   (see Variations) may be used to identify 
weakness of the subscapularis tendon.

   EXPERT OPINION  COMMENTS 

       �  � �   Lift-off sign
Gives a good indication of a subscapularis tear, 
particularly if there are only subtle signs on 
examination. However, many patients with 
impingement and cuff pathology find the 
degree of internal rotation painful, which 
limits its usefulness in patients with significant/
acute pain or with limited shoulder range. 

    Variations 
 The     belly-press test   or   Napoleon test   has the patient seated with 
the palm of the hand pressing against the abdomen while keep-
ing the shoulder in full internal rotation. The test is positive if this 
position cannot be maintained and the elbow swings posteriorly 
as the patient attempts to compensate by pulling the hand against 
the abdomen ( Gerber et al 1996 ). In a study of 25 patients listed for 
surgical repair of the subscapularis tendon, the findings of the   belly-
press test   pre-operatively were compared with the findings in thea-
tre ( Burkhart  &  Tehrany 2002 ). Of nine patients with positive tests, 
eight had complete tears. Positive tests correlated with full thickness, 
full-width tears of the tendon while negative tests were recorded in 
patients whose tears only involved the upper half of the tendon. As a 
modification, the clinician interposes one hand between the patient’s 
hand and the abdomen so that the amount of pressure the patient is 
able to exert can be gauged, although its value is speculative. Some 
clinicians modify further by bringing the elbow forward into the 
scapular plane, thereby increasing the degree of internal rotation 
while ensuring the patient keeps the wrist in a neutral position. 

 The     Gerber push-off test   ( Kelly et al 1996 ) may be used if the 
patient is able to maintain the  ‘ lift-off ’  position. The patient is 
asked to maintain the lift-off position while the clinician applies an 
anteriorly directed force against the lower forearm ( Fig. 2.7   ). This 

Tendon tests
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supplementary isometric action preferentially activates subscapula-
ris ( Kelly et al 1996 ) and is a pain-provocative manoeuvre.     

    ●  B     IMPINGEMENT TESTS              

    Neer’s sign 

    Aka 
        Forward flexion impingement test            

    Purpose 
 The   primary purpose of the sign is to identify symptomatic subac-
romial impingement involving the rotator cuff, subacromial bursa 
and long head of biceps.  

    Technique 
    Patient position 
 Sitting   or standing with the arm in the anatomical position.  
    Clinician position 
 The   clinician stands on the affected side and stabilizes the scapula with 
one hand and grasps the arm below the elbow with the other hand.  

 Fig. 2.7  ●        Gerber push-off test: isometric 
contraction of subscapularis.    
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    Action 
 The   arm is then passively elevated into full flexion with the scapula 
stabilized.  

    Positive test 
 Pain   is reproduced at the end of the passive elevation movement.   

Impingement tests

 Fig. 2.8  ●        Neer’s sign.    

    Clinical context 
 In   a cadaveric study,  Neer (1972)  noted a potential for impinge-
ment between the acromion and supraspinatus, infraspinatus and 
the long head of biceps with the arm in the test position in approxi-
mately 10% of specimens. He cautioned that while his sign could 
signify impingement, there were many other conditions that could 
also provoke pain during the manoeuvre and that full elevation and 
external rotation range should be present to eliminate the presence 
of capsulitis and reduce the possibility of recording false positive 
findings ( Neer 1983 ,  Neer  &  Welsh 1977 ). Neer recommended that 
the sign was re-evaluated after subacromial injection of local anaes-
thetic and, if the pain was relieved (a positive   Neer’s test  ), a diagno-
sis of subacromial impingement could be made.                
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 In   a much more detailed cadaveric study ( Valadie et al 2000 ), 
Neer’s manoeuvre was also shown to consistently bring the subacro-
mial soft tissues, including the long head of biceps, into contact with 
the coraco-acromial arch (subacromial impingement) and the inter-
nal aspects of supraspinatus and infraspinatus into contact with the 
glenoid rim (internal impingement), a finding confirmed in a large 
arthroscopic study which identified internal impingement in 74% of 
shoulders that had tested positive to Neer’s sign ( Kim  &  McFarland 
2004 ). According to other cadaveric studies ( Flatow et al 1994 ,  Jobe 
1997 ) and an MRI evaluation of normal subjects ( Roberts et al 2002 ), 
performing Neer’s sign in the scapular plane appears to cause more 
internal impingement, although clinically no study has demon-
strated higher levels of sensitivity or specificity in the diagnosis of 
subacromial impingement by altering the plane of elevation ( Kim  &  
McFarland 2004 ,  Naredo et al 2002 ,        Parentis et al 2002, 2006 ). 

 Neer   himself regarded his eponymous sign as uninformative 
unless it was abolished by injection of local anaesthetic under the 
acromial arch. Several studies have evaluated the diagnostic accuracy 
of Neer’s sign ( Kim  &  McFarland 2004 ,  MacDonald et al 2000 , 
       Parentis et al 2002, 2006 ) for a range of shoulder pathology, over-
looking its origin as an impingement test as well as failing to evalu-
ate   Neer’s confirmatory test  . The work done by  Suder et al (1994) , 
however, allowed head to head comparison of both sign and test 
in the same sample of patients. For each target condition of inter-
est, performing the test  after  the sign resulted in decreased sensi-
tivity and increased specificity, however, it was only in relation 
to full thickness tears that a positive sign and test provided suffi-
ciently strong evidence to rule in the diagnosis with some degree of 
confidence.

   Types of impingement ( Magee 2008 ) 

   Primary (outlet) 
   Mechanical compression of the bursal/
superior side of the rotator cuff mainly 
involving the supraspinatus tendon. 
Because the impingement occurs 
anteriorly around the supraspinatus 
outlet region, primary impingement is 
sometimes known as anterior or outlet 
impingement syndrome 

 Intrinsic 
 e.g. degeneration of the 
cuff 
Extrinsic
e.g. where the shape of 
the acromion negatively 
impacts on the ability of 
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   Neer described three stages of primary 
impingement characterised by:
Stage I reversible oedema and 
haemorrhage of the rotator cuff often 
seen in the younger patient.
Stage II fibrosis occurring as a result of 
the ageing and degenerative process, 
and,
Stage III bone spur development  &  
tendon rupture     

   the greater tuberosity and 
cuff tendons to navigate 
under the coraco-acromial 
arch without impingement 

   Secondary (outlet)   
   Caused by weak or imbalanced muscles leading to instability of the 
scapulohumeral complex which in turn results in abnormal movement 
patterns and anterior impingement   

   Internal (non-outlet)   
   Results from injury to the undersurface of the rotator cuff or the 
glenoid labrum caused by impingement of the supraspinatus and 
infraspinatus tendons between the posterosuperior aspect of 
the glenoid rim and the humeral head. The impingement occurs 
posteriorly and is sometimes known as non-outlet impingement   

Impingement tests

 TABLE 2.9   NEER’S SIGN                       

 Author and year  LR �   LR �   Target condition 

  Suder et al 1994   2.5  
  �   

 0.19  
  �  �   

 Full thickness tear 
of rotator cuff 

  Suder et al 1994   0.73  1.27  Labral tear 

  Suder et al 1994   1.93  0.51  Joint side partial 
thickness tear of 
rotator cuff 

 TABLE 2.10                  NEER’S TEST        

 Author and year  LR �   LR �   Target condition 

  Suder et al 1994   0.00  1.11  Labral tear 

  Suder et al 1994   7.50 
   �  �   

 0.89  Full thickness tear 
of rotator cuff 
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    Clinical tip 
 Having   established the presence of impingement at the shoulder, 
the clinician can then evaluate further to establish whether this is an 
internal or primary impingement (see posterior impingement test, 
p. 44, internal rotation resistance strength test, p. 42) as well as ascer-
taining any predisposing factors such as abnormal kinematics result-
ing from poor muscle control or labral injury (see crank test, p. 46).

   EXPERT OPINION  COMMENTS 

       �  �    Neer ’ s sign/test
This helps to form part of the total picture 
but is non-specific. If other tests, including 
ultrasonography, have been inconclusive, using 
local anaesthetic as a confirmatory test can be 
useful. 

    Variations 
 Many   clinicians modify Neer’s manoeuvre by maintaining inter-
nal rotation at the shoulder throughout elevation (  flexion – internal 
rotation test  ). Although the intention is to position the insertions 
of both supraspinatus and infraspinatus so that they are more vul-
nerable to subacromial compression, an open MRI study of normal 
subjects showed that this position consistently resulted in internal 
rather than subacromial impingement ( Jobe 1996 ). 

 Although   speculative, further differential testing can be used to 
make a distinction between pain predominantly emanating from 
the cuff or bursa. Given their anatomical intimacy this is challeng-
ing, but pain arising from isometric testing of the supraspinatus and 
infraspinatus may lessen when the tests are repeated under distrac-
tion if the bursa is the main culprit due to the decompression effect 
in the subacromial area. For resisted abduction (supraspinatus) the 
patient is supine, distraction is applied in a neutral position, coun-
terpressure applied on the opposite hip while resistance to isomet-
ric abduction of the shoulder is applied at the elbow ( Fig. 2.9   ). For 
resisted external rotation (infraspinatus) the same principles are 
applied; the upper arm is wedged between the patient’s waist and 
the examiner’s thigh and the elbow flexed to 90 ° . The examiner 
then interlocks the elbow with the patient’s to apply the distraction, 
while the outer hand is placed on the lateral border of the lower 
forearm to provide resistance ( Fig. 2.10   ).   
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  Hawkins – Kennedy impingement test 

    Aka 
        Hawkins impingement test            

    Purpose 
 The   primary purpose of the test is to identify subacromial or inter-
nal impingement.  

    Technique 
    Patient position 
 Sitting   or standing with the arm relaxed in the anatomical position.  

    Clinician position 
 Standing   adjacent to the patient on the affected side, one hand is 
placed under the elbow, the other holds just above the wrist. The 
elbow is flexed to 90 °  and the shoulder taken passively into 90 °  of 
forward flexion.  

Impingement tests

 Fig. 2.9  ●        Resisted shoulder abduction 
under distraction.    

 Fig. 2.10  ●       Resisted shoulder external rota-
tion under distraction.    
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    Action 
 The   shoulder is passively taken into internal rotation thereby rotat-
ing the greater tuberosity under the coracoacromial arch.  
    Positive test 
 Pain   is reproduced increasingly towards the end of the rotation 
movement and indicates rotator cuff pathology involving the cuff 
itself, the adjacent bursa or the long head of biceps. The glenoid 
labrum is also vulnerable in this test.   

 Fig. 2.11  ●       Hawkins –
 Kennedy impingement test.    

    Clinical context 
 MRI   analysis shows that the Hawkins – Kennedy impingement test 
brings the rotator cuff insertions against the acromion ( Roberts et al 
2002 ) so the subacromial bursa, overlying the tendons, must also 
be compressed in this position. A cadaveric study also showed that 
the bursal side of the cuff is very likely to contact the acromion or 
coraco-acromial ligament. In two of four specimens the bursal side 
of the cuff contacted the acromion; in all four the bursal side of the 
cuff or the long head of biceps contacted the coraco-acromial liga-
ment; and in one of the four, subscapularis was distorted by the 
coracoid ( Valadie et al 2000 ).        

 The   Hawkins – Kennedy test may also have a role in identifying 
internal impingement, as it has been shown to cause pinching of 
the internal aspect of the damaged rotator cuff (particularly sub-
scapularis) against the glenoid labrum ( Struhl 2002 ,  Valadie et al 
2000 ).  



41

    Clinical tip 
 A   positive result is highly likely in the presence of a capsulitis 
which should therefore be excluded to avoid a false positive result.

   EXPERT OPINION  COMMENTS 

       �  �  �    Hawkins-Kennedy impingement test
Used regularly but its lack of specificity means 
it can be positive not only in impingement 
problems but also acromioclavicular joint 
pathology and even posterior instability. 

    Related tests 
 The     coracoid impingement sign   is a modification of this test and is 
thought to increase the contact between the lesser tuberosity and 
the coracoid process during the manoeuvre. The arm is taken into 
the same start position but 10 – 20 °  of horizontal adduction is added 
before applying the internal rotation component.   

Impingement tests

 TABLE 2.11              HAWKINS-KENNEDY IMPINGEMENT TEST            

   Author and year  LR �   LR �   Target condition 

    MacDonald et al 
2000  

 1.65  0.19 
   �  �   

 Subacromial bursitis 

    Naredo et al 2002   2.38   
�

 0.48  
�

 Subacromial impingement 
and subacromial bursitis 

    Kim  &  McFarland 
2004  

 0.97  1.10  Internal impingement in 
flexion 

    Kim et al 2003a   1.14  0.77  Any SLAP lesion 

          Parentis et al 2002, 
2006  

 0.94  1.15  Unstable SLAP lesion 

    Kim et al 2003b   0.88  1.20  Full thickness tear or joint 
side tear of subscapularis 

  SLAP  �  superior labral anterior posterior  
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    Internal rotation resistance strength test 

    Purpose 
 To   distinguish between primary impingement and internal impinge-
ment following a positive Neer’s sign/test.  

    Technique 
    Patient position 
 Standing   or sitting.  

    Clinician position 
 The   clinician stands adjacent to and slightly behind the patient. The 
patient’s elbow is flexed to 90 ° , the shoulder abducted to 90 °  and 
externally rotated to approximately 80 ° . The weight of the arm is 
supported throughout the test by the clinician’s hand placed under 
the patient’s elbow. The free hand is placed over the dorsum of the 
lower forearm in order to apply resistance to external rotation.  

    Action 
 An   isometric test to external rotation is first carried out by the 
patient with resistance applied by the clinician ( Fig. 2.12   ). The cli-
nician’s hand then swaps onto the palmar aspect of the wrist and 
isometric internal rotation is performed ( Fig. 2.13   ). This is a test of 
 comparative  strength of internal and external rotation and so the 
unaffected arm does not need to be tested.  

    Positive test 
 Comparative   weakness of internal rotation represents a positive test 
and is suggestive of internal impingement. If internal rotation is 
stronger, primary impingement should be suspected.   

    Clinical context 
 Primary   impingement occurs as a result of mechanical compres-
sion of the bursal/superior side of the rotator cuff, mainly involv-
ing the supraspinatus tendon. Internal impingement results from 
injury to the undersurface of the rotator cuff or the glenoid labrum 
caused by impingement of the supraspinatus and infraspinatus ten-
dons between the posterosuperior part of the glenoid rim and the 
humeral head when the arm is abducted to 90 °  and fully externally 
rotated. The condition is most common in the athlete involved in 
overhead throwing events (see  Fig. 2.8 ).        
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 A   group of 115 patients, all of whom had a positive Neer’s sign, 
were secondarily tested using the internal rotation resistance strength 
test (IRRST) prior to arthroscopy. Patients with confirmed internal 
impingement on arthroscopy who had a positive IRRST gave a sen-
sitivity of 88% and those with primary impingement on arthroscopy 
with a negative IRRST showed a specificity of 96%, suggesting that 
a positive test provides strong evidence for the presence of internal 
impingement with a negative test indicating its absence ( Zaslav 2001 ).  

Impingement tests

 TABLE 2.12              INTERNAL ROTATION RESISTANCE STRENGTH TEST            

   Author and year  LR �   LR �   Target condition 

    Zaslav 2001   22.25 
   �  �  �   

 0.11 
   �  �   

 Internal vs subacromial 
impingement 

 Fig. 2.12  ●       Isometric external rotation.     Fig. 2.13  ●       Isometric internal rotation.    

    Clinical tip 
 The   test is easy to perform although further investigations may be 
required to assist the clinician in differentiating the type of impingement.   



44  SHOULDER 

    Posterior impingement test 

    Purpose 
 To   test for internal impingement between the undersurface of the 
rotator cuff and the posterosuperior part of the glenoid labrum.         

    Technique 
    Patient position 
 Lying   supine towards the edge of the couch.  
    Clinician position 
 Standing   adjacent to the patient, the clinician takes the affected 
shoulder passively to approximately 100 °  of abduction and about 
10 °  extension, supporting the elbow with one hand and the lower 
forearm with the other.  
    Action 
 The   shoulder is passively taken into full external rotation.  

 Fig. 2.14  ●        Posterior impingement test.    
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    Positive test 
 Pain   felt deeply in the posterior aspect of the shoulder may indicate 
posterior impingement.   

    Clinical context 
 Posterior   internal impingement can occur in people who repeatedly 
position their arm in a combination of 90 °  abduction and external 
rotation (e.g. swimmers, throwers, painters and decorators), parti-
cularly where high load and velocity are involved. This position 
causes the articular aspect of the rotator cuff tendons to become 
pinched between the humeral head and the posterosuperior part of 
the glenoid labrum. The internal rotation resistance strength test (see 
p. 42) can help in making a distinction between internal and primary 
impingement.  

    Clinical tip 
 Internal   impingement can occur in conjunction with shoulder 
instability, the test position being very similar to the apprehension 
test (see p. 56) ( Jobe et al 1989 ), so a positive test should be inter-
preted in the light of the patient’s history and other examination 
findings.

   EXPERT OPINION  COMMENTS 

        �  �   Posterior impingement test
Diagnosis of internal impingement based 
on clinical examination alone is difficult 
and MRI/arthroscopy are usually required 
to make a definitive diagnosis. 

    Variations 
 The     modified subluxation/relocation test   for posterosuperior gle-
noid impingement ( Hamner et al 2000 ) is conducted in three posi-
tions of abduction: 90 ° , 100 °  and 120 ° . In each position the clinician 
applies an anterior, then a posterior force to the patient’s upper 
humerus. A positive response for posterosuperior glenoid impinge-
ment is pain (not apprehension) on the anteriorly directed force, 
which is relieved when the force is directed posteriorly ( Fig. 2.15   ).     

Impingement tests
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    ●  C     LABRAL TESTS              

    Crank test 

    Aka 
        Labral crank test  
    Compression rotation test     

    Purpose 
 To   assess for an unstable superior labral anterior posterior (SLAP) 
lesion.  

    Technique 
    Patient position 
 Supine   or sitting with the elbow flexed to 90 ° .  
    Clinician position 
 Standing   adjacent to the affected shoulder, holding the patient’s 
flexed elbow and forearm.  

 Fig. 2.15  ●       Modified subluxation/reloca-
tion test with an anteriorly directed force in 
90 °  abduction.    
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    Action 
 The   patient’s arm is passively elevated in the scapular plane to full 
range. While applying a gentle axial load through the longitudinal axis 
of the humerus, the shoulder is taken into full external ( Fig. 2.16A   ) and 
then internal ( Fig. 2.16B ) rotation using the forearm as a lever.  
    Positive test 
 The   patient’s pain, a catching sensation, painful clicking or a com-
bination of these are considered positive indicators of a labral tear 
and are most likely to be elicited during the external rotation part 
of the test.   

Labral tests

A B

 Fig. 2.16  ●       Crank test in external rotation ( A ) and internal rotation ( B ). Arrows indicate 
direction of axial compression.    

    Clinical context 
 The   glenoid labrum can be damaged at various parts of its circum-
ference. Bankart lesions occur anteriorly as a result of anterior dis-
locations of the shoulder, GLAD (gleno-labral articular disruption) 
lesions occur antero-inferiorly through a forced adduction injury 
from an abducted and externally rotated position (Nevasier 1993) and 
the commonly reported SLAP lesions involve the superior labrum. 
Advances in imaging and arthroscopic techniques have improved 
the accuracy of labral injury identification, even allowing natural 
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variants of the labrum to be distinguished from true tears ( Liu et al 
1996 ). SLAP lesions have been graded as follows ( Snyder et al 1990 ):       

   Type  SLAP definition 

   I  There is fraying of the superior labrum which is probably 
degenerative and usually asymptomatic 

   II  The superior labrum and attached long head of biceps have 
become detached from the glenoid 

   III  There is a bucket-handle tear of the superior labrum, and the 
 ‘ handle ’  can fold in on itself and displace into the joint 

   IV  Similar to type III, except that the long head of biceps is 
attached to the  ‘ handle ’ ; consequently, when the handle 
displaces into the joint, the proximal end of the biceps 
tendon goes in with it 

 A   tear in the glenoid labrum is the most frequent cause of the 
 ‘ clicking ’  shoulder, when accompanied by pain and a loss of func-
tion, particularly in the younger patient. The onset of symptoms 
often occurs as a result of repeated overarm sporting activities caus-
ing fatigue of the stabilizing cuff muscles, which then allows exces-
sive translation of the humeral head over the labrum, resulting in a 
tear. The forceful eccentric contraction of the biceps during throw-
ing (in which the biceps is attempting to decelerate the rapidly 
extending elbow) is also a known mechanism of injury ( Andrews 
et al 1985 ). Trauma, such as a fall on an outstretched arm where the 
superior labrum becomes  ‘ trapped ’ , can also generate symptoms. 

 There   is a strong correlation between labral tears and other 
symptoms at the shoulder ( Liu et al 1996 ). In an arthroscopic study 
of 100 shoulders, 68% of patients with impingement symptoms 
were found to have superior labral tears whereas 92% of patients 
with recurrent anterior instability had antero-inferior tears identi-
fied ( Hurley  &  Anderson 1990 ). 

 Patients   with functional instability report catching and lock -
ing of the shoulder during movement and feel unable to  ‘ trust ’  their 
shoulder, particularly when loading the arm in elevated positions. 
It is thought that these symptoms result from the partially attached 
labral fragment becoming temporarily interposed between the 
articulating surfaces of the glenoid and humeral head, thereby 
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giving the transient but functionally impairing symptoms ( Pappas 
et al 1983 ). 

 The   crank test combines axial loading with rotation movements 
and is broadly analogous to McMurray’s test at the knee. The first 
researchers to evaluate it were its originators ( Liu et al 1996 ), who 
reported a very high sensitivity and specificity, commensurate with 
impressive positive and negative likelihood ratios. On this basis, 
the crank test would be a very useful clinical tool, both in terms of a 
positive result ruling a SLAP lesion in and of a negative result rul-
ing one out. Unfortunately these promising results have not been 
replicated in subsequent, independent studies ( Guanche  &  Jones 
2003 ,  Parentis et al 2006 ,  Stetson  &  Templin 2002 ). In spite of this, 
the crank test remains popular among clinicians. 

 For   the purposes of reporting, the following distinctions have 
been made in order to accurately represent the research relating to 
labral testing:

   Type  Labral injury definition 

   Labral injury  The study specifies a labral lesion but not a 
SLAP lesion specifically as the target condition 

   Unstable SLAP lesion  The study specifies type II, III or IV or any 
combination of these as the target condition 

   Any SLAP lesion  The study specifies SLAP lesions as the target 
condition, but does not specify a type 

Labral tests

 TABLE 2.13              CRANK TEST            

   Author and year  LR �   LR �   Target condition 

    Liu et al 1996   13.00
    �  �  �   

 0.10
    �  �   

 Labral injury 

    Stetson  &  Templin 2002   0.96   1.04   Labral injury 

    Guanche  &  Jones 2003   1.18  0.91  Any SLAP lesion 

          Parentis et al 2002, 2006   0.53  1.10  Any SLAP lesion 

  SLAP  �  superior labral anterior posterior  
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    Clinical tip 
 Controlling   the compression element of the test is likely to be easier 
with the patient supine.

   EXPERT OPINION  COMMENTS 

       �  �    Crank test
Taken in the context of the patient’s history 
and other physical findings, this test is helpful, 
although MRI or arthroscopy is usually needed 
to identify the type of SLAP lesion. 

    Variations 
 The     clunk test   predated the crank and has subsequently been 
superseded by this more reliable variation. Descriptions of the 
clunk test varied widely, making reliable reproduction and analysis 
difficult. With the patient lying supine, the shoulder is abducted to 
about 160 °  ensuring that the upper arm is supported on the couch 
in order to help control the movement. An anterior force is applied 
on the posterior aspect of the humeral head as external and internal 
rotation movements are gently applied using the flexed elbow as a 
lever. As the rotation movement is applied the patient may feel a 
 ‘ clunk ’  as the humeral head rotates over the disrupted or detached 
labrum and this may elicit pain and/or apprehension. Different sec-
tions of the labrum can be stressed by altering the degree of abduc-
tion during the test and although this cannot accurately localize 
a tear, a positive finding at any point through this range would 
increase the index of suspicion for a labral injury. 

 The     compression/circumduction test   keeps the shoulder at 90 °  
abduction with the elbow flexed to 90 ° . A compressive force is 
applied along the line of the humerus while circumduction is car-
ried out, producing a scouring action on the labrum. A positive test 
reproduces the patient’s familiar pain and/or a clunk.   

    Biceps load II test 

    Purpose 
 To   assess for an unstable superior labral anterior posterior (SLAP) 
lesion.         



51

    Technique 
    Patient position 
 Lying   supine towards the side of the couch.  

    Clinician position 
 Standing   adjacent to the affected shoulder, the patient’s elbow is 
flexed to 90 °  and with one hand placed just above the elbow joint 
and the other supporting the lower forearm, the arm is abducted 
to 120 °  before full external rotation is applied. The forearm is posi-
tioned in as much supination as possible in order to achieve maxi-
mum stress on the long head of biceps tendon during testing.  

    Action 
 Isometric   resistance is given to elbow flexion in this position.  

    Positive test 
 Shoulder   pain provoked by resisted elbow flexion.   

Labral tests

 Fig. 2.17  ●        Biceps load II test.    

    Clinical context 
 According   to  Kim et al (2001) , the starting position for the biceps 
load II test creates an oblique angle between the long head of biceps 
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tendon and the posterosuperior glenoid labrum, accentuating the 
pain caused when the muscle contracts and simultaneously pulls on 
its attachment at the labrum. Indeed, the test replicates the winding 
up action prior to a throw, one of the mechanisms by which SLAP 
lesions are believed to be produced ( Burkhart  &  Morgan 1998 ).        

 See   the crank test for further labral clinical context (p. 46).

 TABLE 2.14               BICEPS LOAD II TEST           

   Author and year  LR �   LR �   Target condition 

    Kim et al 2001   30.00
    �  �  �   

 0.10
    �  �   

 Any SLAP lesion 

  SLAP  �  superior labral anterior posterior  

   EXPERT OPINION  COMMENTS 

        �  �   Biceps load II test
The labral tests can only be used accurately 
if the patient is able to relax sufficiently to 
attain the starting position of the test. 

    Anterior slide test 

    Purpose 
 To   assess for an unstable superior labral anterior posterior (SLAP) 
lesion.         

    Technique 
    Patient position 
 Standing   or sitting with the hand resting on the waist (iliac crest) 
with the thumb directed backwards.  

    Clinician position 
 Standing   behind the patient, one hand is placed over the top of the 
scapula to stabilize while the other hand cups the elbow.  

    Action 
 The   patient is instructed to keep the arm exactly where it is and 
resist the pressure applied by the examiner which comes from a 
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combined anterior and superiorly directed force applied by the 
hand on the patient’s elbow.  
    Positive test 
 If   torn, the superior labrum is unable to resist forward displacement 
of the humerus as the force is applied and either apprehension is 
evoked or the humeral head shifts anteriorly causing pain and/or a 
click at the front of the shoulder as it rides over the labral tear. This 
will be reminiscent of the symptoms provoked by functional move-
ments such as overarm activity.   

    Clinical context 
 In   studies where the test was evaluated pre-arthroscopically, it was 
found to be highly specific for superior labral lesions ( Kibler 1995 , 
 Parentis et al 2006 ). Overhead athletes often have reduced active and 
passive internal rotation of the shoulder. This limitation enhances 
the anterior translation of the humeral head during the test, which 
then exposes the superior labrum and biceps origin to further stress, 
making it a useful additional test for this category of patient.     

 Its   originator ( Kibler 1995 ) recommended against relying on 
its findings completely and suggested that it should be used in 

Labral tests

 Fig. 2.18  ●        Anterior slide test.    



54  SHOULDER 

conjunction with other special tests (crank, p. 46; active compres-
sion, p. 76; SLAP prehension, p. 54; and biceps II load, p. 50, tests) 
and in the light of the patient’s history. 

 See   the   crank test   for further labral clinical context (p. 46).  

    Clinical tip 
 According   to its originator, this test is not difficult to learn, because 
it does not require accurate positioning ( Kibler 1995 ).   

    SLAP prehension test 

    Aka 
        Slapper test     

    Purpose 
 To   assess for an unstable superior labral anterior posterior (SLAP) 
lesion.  

    Technique 
    Patient position 
 Standing   or sitting.  

    Clinician position 
 Standing   adjacent to the affected arm and observing the patient’s 
response to the test. The clinician can place their hand over the 
shoulder to palpate for a click.  

    Action 
 The   patient elevates the affected shoulder in the scapular plane to 
90 ° , with the elbow extended and the forearm fully pronated, and 

 TABLE 2.15                     ANTERIOR SLIDE TEST     

   Author and year  LR �   LR �   Target condition 

    Kibler 1995   9.75
    �  �   

 0.24
    �   

 Unstable SLAP lesion 

          Parentis et al 2002, 2006   0.81  1.04  Any SLAP lesion 

  SLAP  �  superior labral anterior posterior  
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horizontally adducts the arm across the chest ( Fig. 2.19A   ). The pres-
ence of pain is noted and the arm is returned to the abducted start 
position. The same movement is then repeated with the forearm in 
supination and any pain noted ( Fig. 2.19B ).  

    Positive test 
 Localized   anterior shoulder pain, sometimes combined with an 
audible or palpable click that is  more  pronounced during the first 
test, is suggestive of an unstable SLAP lesion.   

Labral tests

A B

 Fig. 2.19  ●       SLAP prehension test in pronation ( A ) and supination ( B ).    

    Clinical context 
 This   test supposedly replicates the action of turning a steering wheel  –  
the activity two patients reported as reproducing their shoulder 
pain ( Berg  &  Ciullo 1998 ). Their shoulders were evaluated further 
in theatre and both were found to have unstable SLAP lesions. The 
test was seen to cause the proximal part of the long head of biceps, 
and the labral fragment to which it was connected, to flip into the 
joint. This caused the test’s originators to postulate that the horizon-
tal adduction movement has the capacity to trap an unstable biceps 
tendon and its labral fragment between the glenoid fossa and the 
head of the humerus. The pronation component increases the strain 
(and therefore pain) through the long head of biceps tendon with 
supination having the opposite effect ( Berg  &  Ciullo 1998 ). 

 See   the crank test for further labral clinical context (p. 46).  

    Clinical tip 
 The   functional nature of this test (turning a steering wheel) makes it 
an easy one for the clinician to remember!     
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    ●  D     INSTABILITY TESTS              

    Apprehension and relocation test 

    Aka 
        Subluxation/relocation test  
    Jobe relocation test  
    Fowler’s sign  
    Apprehension test  
    Apprehension crank test     

    Purpose 
 To   detect anterior instability of the glenohumeral joint.  

    Technique 
 This   test has two distinguishable components: apprehension and 
relocation.  

    1     Apprehension 
    Patient position 
 Lying   supine with the elbow flexed to 90 ° .  

    Clinician position 
 Standing   by the couch on the affected side, one hand holds the 
lower forearm while the other supports above the elbow.  

    Action 
 The   arm is abducted to 90 °  and the shoulder is then slowly exter-
nally rotated to 90 °  ( Fig. 2.20A   ). This position may be enough to 
make the shoulder feel unstable and elicit a positive response from 
the patient, negating the need to proceed with the test further. If 
a positive response is not given, the hand supporting the elbow 
is then moved to the posterior aspect of the humeral head and an 
anteriorly directed force can then be applied to further challenge 
the stability of the shoulder ( Fig. 2.20B ).  

    Positive test 
 The   test is considered positive for anterior glenohumeral instability 
if the patient registers  apprehension  during the manoeuvre or resists 
attempts to move the shoulder further. The patient may also recog-
nize the sensation as being similar to the original injury or episodes 
subsequently.   
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    2     Relocation 
    Action 
 The   patient’s shoulder position of 90 °  abduction and external rota-
tion is maintained and the clinician re-positions the heel of their 
hand over the anterior aspect of the humeral head and applies a 
firm posteriorly directed force ( Fig. 2.21   ).  
    Positive test 
 With   the relocation, the feeling of apprehension lessens and the 
degree of external rotation available usually increases before further 
apprehension is provoked.   

Instability tests

A B

 Fig. 2.20  ●        If a positive test is not elicited by the combined action of abduction and exter-
nal rotation ( A ), an anteriorly directed force can be applied to the humeral head ( B ).    

 Fig. 2.21  ●        Posteriorly directed (relocation)
force over the anterior aspect of 
the humeral head.    
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    Clinical context 
 The   apprehension component of the test, which is often considered 
as a separate test in itself, mimics the position most likely to cause 
acute shoulder dislocation (i.e. abduction, extension and external 
rotation), although more prolonged or habitual exposure to the 
same position in swimmers and plasterers, for example, can cause 
more subtle glenohumeral instability.        

 As   the name implies, apprehension is the key finding for this 
test and a number of studies have shown that the diagnostic accu-
racy for shoulder instability improves if apprehension, rather than 
pain, is considered to be positive ( Farber et al 2006 ,  Hegedus et al 
2008 , Liume et al 2004,  Lo et al 2004 ,  Speer et al 1994 ). Interestingly, 
inter-rater reliability is also greater when apprehension, not pain, is 
assessed by clinicians ( Tzannes et al 2004 ). The anteriorly directed 
force on the humerus during the subluxation part of the test has 
also been reported to increase the specificity and sensitivity of the 
test ( Jobe  &  Bradley 1989 ,  Speer et al 1994 ). 

 The   test position also stresses numerous other structures and a 
primary report of pain, rather than apprehension, should cast sus-
picion on other possible lesions. Patients with rotator cuff pathology 
are more likely to report increased  pain  in the apprehension position 
than patients with an instability problem and this would be expected 
to diminish when taken into the relocation position ( Speer et al 1994 ). 
Further, the test has also been reported to be 44% sensitive and 87% 
specific in diagnosing labral tears ( Guanche  &  Jones 2003 ).  

    Clinical tip 
 Because   pain may be the primary finding due to rotator cuff or 
labral involvement, it is essential that the clinician questions the 
patient carefully to establish whether it is pain or apprehension 
that is reproduced during the test, apprehension being a significant 
pointer to instability. 

 It   may be necessary to repeat the test in varying degrees of exter-
nal rotation and abduction, particularly if the patient is excessively 
mobile or habitually uses their shoulder in extreme positions of 
abnormal range. 

 Eliciting   a positive response to all three components of this test  –  
apprehension, relocation and the  ‘ surprise ’  element (see Surprise 
test)  –  increases the probability of anterior instability being present 
( Hegedus et al 2008 ,  Lo et al 2004 ).
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ility tests

TABLE 2.16  APPREHENSION & RELOCATION TEST

Author and year Finding Apprehension 
test

Relocation 
test

Surprise 
test

Target condition

LR� LR� LR� LR� LR� LR�

Speer et al 1994 Apprehension 57
���

0.33
�

Anterior glenohumeral 
instability

Pain 0.71 1.2
Farber et al 2006 Apprehension 20.2

 ���
0.29
 �

10.4
 ���

0.2 
�

Anterior glenohumeral 
instability

Pain 1.14 0.8 3.02
 �

0.77 

Lo et al 2004 Pain � 
Apprehension

53
 ���

0.99 1.0 0.99 58 
���

0.37 
�

Anterior glenohumeral 
instability

Liume et al 2004 Unspecified 6.5 
��

0.18 
��

8.3 
��

0.09 
���

Anterior glenohumeral 
instability

Gross & Distefano 
1997

Pain 8.3 
��

0.09 
���

Anterior glenohumeral 
instability
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   EXPERT OPINION  COMMENTS 

       �  ��    Apprehension  &  Relocation test
Helpful when used in combination with the 
sulcus and Rowe tests to assess for shoulder 
instability. In addition, glenohumeral abduction 
in excess of 120 °  with the scapula fixed can also 
indicate instability. 

    Variations 
 The     apprehension/crank/fulcrum test   can be performed for conven-
ience in sitting or standing ( Fig. 2.22   ). The examiner stands adja-
cent to the affected side and slightly behind the patient. The arm is 
taken into 90 °  of abduction and full external rotation with one hand 
while the thumb of the other hand applies the anterior pressure on 
the back of the humeral head. The fingers are positioned anteri-
orly to assess the extent of anterior translation and to provide some 
restraint in the event of a sudden shift forwards. 

 Fig. 2.22  ●        Apprehension/
crank/fulcrum test.    

 The     surprise test   can be included as part of the apprehension 
and relocation manoeuvre. The patient’s arm is taken into the test 
start position and a posteriorly directed pressure on the front of 
the shoulder is applied with the heel of the hand. With the arm 
abducted and fully externally rotated, the stabilizing hand is then 
suddenly released, eliciting significant apprehension, pain and 
rapid anterior translation of the humeral head. It has been described 
as the single most accurate test for anterior instability ( Lo et al 2004 ), 
although caution and clinical judgement regarding the suitability of 
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using this element of the test must be employed as the manoeuvre 
could well result in dislocation if the shoulder is very unstable. 

 The     Rowe test   ( Fig. 2.23   ) for anterior instability has the patient 
lying supine with the hand behind the head. The clinician places a 
clenched fist under the posterior aspect of the shoulder, causing an 
anteriorly directed pressure through the head of the humerus, while 
the other hand applies pressure to the anterior aspect of the elbow, 
causing further shoulder external rotation and abduction. Pain and/
or apprehension is indicative of anterior glenohumeral instability.   

Instability tests

 Fig. 2.23  ●        Rowe test.    

    Load and shift test 

    Purpose 
 To   detect anterior and posterior instability of the glenohumeral 
joint.  

    Technique 
    Patient position 
 Sitting   with the hand resting on the thigh. The patient’s position is 
crucial (see clinical tip).  
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A B

 Fig. 2.24  ●       Compression of the humeral head against the glenoid, combined with anterior 
( A ) and posterior humeral glide ( B ).    

    Clinician position 
 The   examiner stands just behind the patient on the affected side. 
One hand stabilizes the shoulder by fixing the spine of the scapula 
with the thumb and the clavicle with the fingers. The other hand 
is placed over the humeral head, the thumb posterior and fingers 
wrapped around the anterior aspect of the head.  
    Action 
 The   hand around the upper humerus then pushes the humeral head 
into the glenoid, thereby generating the  ‘ load ’ . The humeral head is 
then moved anteriorly and posteriorly ( ‘ shift ’ ) to assess the extent 
of translation ( Fig. 2.24A and B   ).  
    Positive test 
 Apprehension   or reproduction of the patient’s familiar sensation 
of instability is the most common positive finding, although an 
increase in anterior or posterior excursion of the humeral head com-
pared to the unaffected side in a symptomatic patient, could also 
confirm a degree of instability.   
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    Clinical context 
 The   range of anterior/posterior humeral translation varies signifi-
cantly in the adult population and asymmetry has been noted in the 
shoulders of normal volunteers, leading to a lack of consensus on 
what should be considered  ‘ normal ’  ( Ellenbecker 2004 ). In the pres-
ence of anterior instability, however, there is a significant increase in 
anterior translation, and where there is multidirectional instability, 
both anterior and posterior translation will be greater than the unaf-
fected side ( Hawkins et al 1996 ).        

Instability tests

 TABLE 2.17                      LOAD AND SHIFT TEST    

   Author and 
year 

Finding  LR �   LR �   Target condition 

    Farber et al 
2006  

   Apprehension  3.6 
   �   

 0.55  Traumatic anterior 
shoulder instability 

     Pain  0.97  1.01  Traumatic anterior 
shoulder instability 

     Laxity  2.28 
   �   

 0.54  Traumatic anterior 
shoulder instability 

    Tzannes  &  
Murrell 2002  

Not specified  50 
   �  �  �   

 0.51  Anterior shoulder 
instability 

    Tzannes  &  
Murrell 2002  

Not specified  14  
  �  �  �   

 0.87  Posterior shoulder 
instability 

 Using   a modified version of the test with the shoulder in 60 – 80 °  
abduction, eliciting apprehension was found to be a more accurate 
predictor of anterior instability than either pain or laxity ( Farber 
et al 2006 ), although in a review of special tests at the shoulder, 
the load and shift test was considered to be less accurate than the 
apprehension and relocation test when testing for instability ( Luime 
et al 2004 ).  

    Clinical tip 
 The   patient needs to be sitting in a relaxed, upright,  ‘ posture neutral ’  
position where possible, so that the starting position of the humeral 
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head in relation to the glenoid can be gauged. A protracted shoulder 
girdle results in anterior translation of the humeral head and if this 
position is considered to be the  ‘ neutral ’ , a much greater degree of 
posterior translation is likely to be found during the  ‘ shift ’  manoeu-
vre, giving a misleading false negative finding. There is a useful anal-
ogy at the knee (see anterior drawer test, p. 191), where an increase 
in anterior drawer may not be due to an anterior cruciate ligament 
injury but caused by posterior displacement of the tibia resulting 
from posterior cruciate ligament rupture, which leads to an abnormal 
starting position and the appearance of excessive anterior translation. 

 The   test does rely on the subjective assessment of movement by 
the examiner although there is evidence from a small study that 
inter-examiner reliability ranges from good to excellent for most 
variations of the load and shift test in patients with shoulder insta-
bility ( Tzannes et al 2004 ). 

 The   following grading system can be used to try to establish the 
severity of anterior instability ( Magee 2008 ).

   Grade  Characteristics 

   Normal  The humeral head translates anteriorly between 0 – 25% 
of its diameter 

   Grade I  The head translates up to 50% of its diameter and 
can be felt to  ‘ butt up ’  against the glenoid rim before 
spontaneously reducing 

   Grade II  The head translates anteriorly more than 50% and can 
be felt to move over the glenoid rim but is still able to 
reduce spontaneously 

   Grade III  The head translates over the rim and cannot reduce 
spontaneously 

    Variations 
 The     load and shift test   can be adapted to more specifically isolate 
and test different parts of the glenohumeral capsule. Starting with 
the patient in a supine position, the integrity of the  inferior capsule  
is assessed ( Fig. 2.25A   ). For the anterior shift, the arm is elevated in 
the scapular plane to 60 °  with 0 °  of external rotation. The heel of one 
hand is placed over the deltoid muscle with the thumb positioned 
anteriorly over the humeral head and the fingers wrapped around 
the back. The other hand supports the lower forearm and applies an 
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axial load while an anteriorly directed force is provided by the fin-
gers posteriorly. The amount of anterior translation is then assessed 
with palpation. By incrementally adding external rotation during the 
 ‘ shift ’  manoeuvre, if the  anterior  part of the inferior capsule is intact, 
anterior translation will reduce ( Fig. 2.25B ). With an anteriorly dis-
placed humerus, the amount of external rotation needed to reduce 
the head back into position can be a useful measure of the degree 
of capsular laxity. Similarly, performing the posterior shift in lying 
can also assess the integrity of the  posterior  element of the inferior 
capsule. The arm is elevated in the scapular plane to 60 °  with 45 °  of 
external rotation. This time the thumb provides the backward force 
applied to the humeral head as axial loading is applied and increas-
ing movement towards internal rotation should reduce the extent of 
posterior translation provided the postero-inferior capsule is intact. 

Instability tests

A B

 Fig. 2.25  ●        Load and shift variation selectively stressing the inferior ( A ) and anterior ( B ) capsules. 
Arrows show the direction of axial compression.    

 The     anterior and posterior drawer tests   can also be used to 
assess the amount of humeral head translation. The patient lies 
supine with the arm initially in neutral. The clinician stands adja-
cent to the patient and gently places one hand in the patient’s axilla 
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wrapping the fingers around the humerus while the other hand 
is placed over the lateral aspect of the upper arm. The patient’s 
forearm is supported between the clinician’s elbow and waist. An 
anterior glide of the humerus on the glenoid is performed by pull-
ing the humerus anteromedially and a posterior glide by pushing 
posterolaterally (       Figs 2.26 and 2.27     ). Increased range of movement, 
pain and/or apprehension may indicate laxity of the capsule 
( Ellenbecker 2004 ) or a labral tear. The extent of anterior trans-
lation can also be assessed in increasing positions of abduction 
indicating: 

    0 °  – 30 °    laxity of the superior glenohumeral ligament  
    45 °  – 60 °    laxity of the middle glenohumeral ligament  
    90 °    laxity of the inferior glenohumeral ligament.      

 Fig. 2.27  ●        Posterior 
drawer test. Showing 
a posterolaterally 
directed glide of the 
humerus.    

 Fig. 2.26  ●       Anterior 
drawer test. Showing 
an anteromedially 
directed glide of the 
humerus.    
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    Norwood stress test 

    Purpose 
 To   test the integrity of the posterior capsule in order to detect poste-
rior instability at the shoulder.  

    Technique 
    Patient position 
 Lying   supine with the shoulder positioned in 90 °  of abduction and 
some external rotation so that the upper arm lies horizontally and 
the forearm is vertical. The elbow is flexed to 90 °  ( Fig 2.28A   ).  
    Clinician position 
 The   clinician stands on the affected side and places one hand over 
the shoulder with the thumb positioned anteriorly and the fingers 
around the back of the humeral head. The other hand grasps the 
forearm just proximal to the wrist in order to control movement of 
the arm.  
    Action 
 Using   the fingers around the back of the humeral head to detect any 
posterior translation, the arm is then passively adducted until the 
upper arm is vertical ( Fig. 2.28B ).  

    Positive test 
 Recognition   by the patient of their familiar sensation of instabil-
ity, apprehension or pain would all indicate a positive finding but 
posterior subluxation  may  occur before the patient responds in any 
way. This excess translation is sometimes accompanied by a click as 
the humeral head rides over the glenoid labral rim.   

Instability tests

A B

 Fig. 2.28  ●       Start ( A ) and end ( B ) positions of the Norwood stress test.    
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    Clinical context 
 Posterior   instability is the least common form of shoulder instabil-
ity, representing only 2% of cases ( Cicak 2004 ,  Robinson  &  Aderinto 
2005 ). Traumatic posterior shoulder  dislocation  may be a precursor 
to recurrent posterior instability but this predisposition is less com-
mon than the anterior instability seen as a result of an anterior dis-
location ( Robinson  &  Aderinto 2005 ). Most patients who experience 
recurrent episodes of frank dislocation have previously experienced 
an initial traumatic dislocation (e.g. patients with epilepsy whose 
shoulders dislocate during seizures). Chronic posterior dislocation 
of the shoulder is commonly missed ( Cicak 2004 ). 

 Recurrent   posterior  subluxation  is a distinct and separate entity. 
The patient may recall a discrete traumatic injury (e.g. a fall on 
the outstretched arm or a direct blow to the anterior aspect of the 
shoulder) or a more insidious onset of symptoms resulting from 
microtrauma caused by repetitive shoulder flexion, adduction and 
internal rotation movements. Young, physically active men in their 
twenties are most commonly affected, particularly those involved in 
overhead or contact sports. Symptoms of poorly localized posterior 
shoulder pain and a sensation of instability are most often repro-
duced with the shoulder in flexion, adduction and internal rotation. 
In some patients this position will cause subluxation, which is fol-
lowed by visible and audible relocation (a  ‘ clunk ’  is usually evi-
dent) once the shoulder is moved back into abduction ( Robinson  &  
Aderinto 2005 ). Many patients are able to reproduce this subluxation 
at their own volition and in a small subgroup of habitual or wilful 
dislocators (who often present bilaterally) this  may  manifest as part 
of a wider psychological problem ( Robinson  &  Aderinto 2005 ). 

 In   the normal shoulder, the test position of flexion and adduction 
causes tightening of the posterior capsule and this restricts posterior 
humeral translation. If excessive movement is detected, significant 
capsular and/or labral injury should be suspected ( Ellenbecker 2004 ).  

    Clinical tip 
 This   test can be enhanced by either applying a posteriorly directed 
force with the thumb of the stabilizing hand in the test position 
( Magee 2008 ) or by adding a small degree of internal rotation. 
Because of the tendency for this test to cause posterior subluxation 
without any prior warning, care should be taken when performing 
the test and the sensitizing elements only added if necessary. 
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 Additional   tests should be used to support the diagnosis of insta-
bility such as the load and shift test (see p. 60) and the posterior 
drawer test (see p. 65) ( Robinson  &  Aderinto 2005 ).  

    Variations 
 The     jerk test/posterior glide test/90 °  flexion test   is very similar and 
performed with the patient in a sitting position. With the elbow flexed 
to 90 °  and the arm internally rotated across the waist, the shoulder is 
taken into 90 °  of forward flexion. With one hand around the elbow and 
the other providing some stabilization around the shoulder girdle, a 
load along the longitudinal axis of the humerus back towards the shoul-
der is applied as the arm is horizontally adducted ( Fig. 2.29   ). Instability 
leads to a pronounced and sudden shift or jerk as the humeral head 
slips off the glenoid followed by a similar sensation as the joint reduces. 
The glenoid labrum provides some restraint to the posterior shift but, 
unable to prevent the movement in the unstable shoulder, will usually 
cause a click as the humeral head rides over the rim.

 Fig. 2.29  ●       Jerk test. Arrow shows the 
direction of axial compression.    

Instability tests

   EXPERT OPINION  COMMENTS 

       �  �    Jerk test
Useful in combination with the other 
instability tests. 
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    Related tests 
 The     posterior apprehension stress test   is also used to detect poste-
rior instability. With the patient lying supine and the elbow flexed, 
the clinician passively elevates the arm through the scapular plane to 
about 90 ° . One hand holds the elbow joint while the other supports 
the forearm just above the wrist. Axial compression is then added 
and maintained while the arm is simultaneously adducted and 
internally rotated ( Fig. 2.30   ). Pain is the most common positive 
response although apprehension may initially be noted, particularly 
if the stress is applied gradually. The movement may be accompa-
nied by a click as the humeral head over-rides the labral rim of the 
glenoid. Ultimately, if the patient permits, an increase in posterior 
translation will be evident with a shift of over 50% of the humeral 
head diameter considered to represent instability. 

 Fig. 2.30  ●       Posterior apprehension stress 
test. Arrow shows the direction of axial 
compression.    

 The     push – pull test   has the patient lying supine towards the edge 
of the couch. The arm is taken into 90 °  of abduction and externally 
rotated so that the forearm is vertically orientated. One hand is placed 
over the upper humerus which produces a firm downward (or pos-
terior) pressure ( ‘ push ’ ) while the other grasps the forearm just prox-
imal to the wrist and  ‘ pulls ’  in an upward direction ( Fig. 2.31   ). The 
resultant effect is a posterior translation which would not normally 
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exceed 50% of the humeral head’s diameter. Excursion greater than 
this is suggestive of posterior instability.   

 Fig. 2.31  ●        Push – pull test.    

Instability tests

    Sulcus sign 

    Aka 

        Inferior humeral head translation test            

    Purpose 
 To   detect the presence of inferior instability and the possibility of 
multidirectional instability (MDI) of the glenohumeral joint.  

    Technique 
    Patient position 
 Sitting   on a couch, elevated so that the examiner has a clear view of 
the lateral aspect of the shoulder with the arm dependent over the 
side of the couch.  

    Clinician position 
 Standing   on the affected side, the middle finger and thumb of one 
hand are placed on the anterior and posterior angles of the acromion, 
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leaving the index finger free to palpate the gap between the middle 
of the acromion and the humeral head. The other hand comfortably 
grasps the arm just above the elbow in readiness to apply distraction.  

    Action 
 The   patient is instructed to relax the shoulder. A firm downward 
distraction is exerted gradually.  

    Positive test 
 A   sulcus (a deep groove) develops between the lateral edge of the 
acromion and upper humerus with tautening of the overlying skin 
suggesting physiological glenohumeral laxity which can be assessed 
further with directional instability tests.   

 Fig. 2.32  ●        Sulcus test.    

    Clinical context 
 The   significance of inferior instability is that it invariably partners 
anterior and/or posterior instability to create MDI.        

 Over   the years attempts have been made to classify shoulder 
instabilities to aid the condition’s diagnosis and management. One 
recent method avoids classification in terms of direction of instabil-
ity, preferring instead to examine the underlying cause of the prob-
lem ( Lewis et al 2004 ).
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   Type I  Traumatic instability  –  usually unilateral with an 
underlying Bankart ’ s defect but normal muscle control 

   Type II  Atraumatic instability  –  commonly bilateral with capsular 
dysfunction, structural damage to the articular surfaces 
but normal muscle control 

   Type III  Habitual or non-structural instability  –  often bilateral, 
with abnormal muscle control but no capsular 
dysfunction or structural damage to the articular surfaces 

 Bilateral   laxity is not always clinically relevant as significant lev-
els of asymptomatic shoulder laxity have been found in the general 
population ( Bigliani et al 1997 ,  Emery  &  Mullaji 1991 ,  Lintner et al 
1996 ,  McFarland et al 1996 ). Once benign laxity has been discov-
ered, some patients are able to create the sulcus themselves with a 
downward distraction of the upper arm (a worthy  ‘ party piece ’  for 
some). Laxity  not  accompanied by symptoms can therefore be con-
sidered  ‘ normal ’  but if accompanied by pain, apprehension and a 
loss of functional movement, the shoulder clearly deserves further 
evaluation. 

 While   doubt exists over its usefulness in evaluating shoulder 
instabilities ( Luime et al 2004 ), the test can be made more objective 
by the use of an approximate grading system where the distance 
between the inferior margin of the acromion and the upper part of 
the humeral head is measured as follows ( Mallon  &  Speer 1995 ):

   Grade  Distance between inferior margin of acromion and 
humeral head 

   1  Less than 1       cm 

   2  1.0 – 1.5       cm 

   3  More than 1.5       cm 

 MDI   can cause considerable pain and loss of function, resulting 
in an inability to use the arm usefully in positions of elevation  or  
to carry loads with the shoulder. Associated neurological symp-
toms may also be reported as the nerve trunks become temporar-
ily compressed during the abnormal shoulder movement patterns 

Instability tests
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but any paraesthesiae (and in some cases weakness) are usually 
short-lived. 

 In   a review article,  Tzannes  &  Murrell (2002)  reported that the 
presence of a sulcus of 2     cm or more was highly predictive of MDI 
(specificity 97%). However, the associated sensitivity was low, 
meaning that a significant majority of patients with clinical insta-
bility would be missed if they did not exhibit this degree of sulcus. 
Sensitivity increased if a 1       cm sulcus was taken to indicate MDI but, 
unsuprisingly, specificity decreased.  

 TABLE 2.18               SULCUS SIGN           

   Author and year  LR �   LR �   Target condition 

    Tzannes  &  Murrell 2002   9 
   �  �   

 0.74  MDI if sulcus  � 2       cm 

    Tzannes & Murrell 2002  4.8    
�   

 0.3 
   �   

 MDI if sulcus  � 1       cm 

  MDI  �  multidirectional instability  

    Clinical tip 
 It   is necessary to try to eliminate rotation of the humerus while per-
forming this test as internal rotation tightens the posterior capsule 
and external rotation the anterior capsule  –  either of these positions 
will reduce the degree of sulcus attained. However, performing the 
test in about 20 °  of abduction and slight internal rotation allows 
maximum inferior movement of the humerus ( Helmig et al 1990 ). 

 A   positive sulcus test usefully directs the clinician to a likely 
diagnosis of MDI without triggering pain or significant apprehen-
sion and this induces trust from the patient and a willingness to 
permit further directional instability testing (apprehension/reloca-
tion, p. 55; load and shift, p. 60; Norwood stress, p. 65, tests).

   EXPERT OPINION  COMMENTS 

       �  �    Sulcus sign
As a default assumption, patients under the 
age of 40 years presenting with impingement 
signs are assumed to have some kind of 
underlying instability until proven otherwise. 
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    Related tests 
 A   variation of the  sulcus sign ,   Feagin’s test   assesses the integrity of 
the inferior glenohumeral ligaments ( Ellenbecker 2004 ). With the 
patient sitting on an elevated couch or in standing, the arm rests 
on the clinician’s shoulder ensuring the arm is abducted to around 
80 ° . The clinician interlocks both hands and positions them over the 
proximal humerus and applies a downward and slightly forwards 
force on the upper humerus ( Fig. 2.33   ). Again, apprehension is a 
tell-tale sign when performing this test. 

 Fig. 2.33  ●       Feagin’s test.    

Instability tests

 The     Rowe test   for multidirectional instability aims to assess all 
planes of movement for the usual signs of apprehension, pain, evi-
dence of the sulcus, excess movement and a possible clunk. In stand-
ing, the patient places the unaffected hand on an adjacent treatment 
couch or table for support as they flex forwards to about 45 ° . The cli-
nician stands adjacent to the affected shoulder and, with one hand, 
fixes the humeral head so that the fingers are positioned anteriorly 
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and the thumb is placed on the posterior aspect. The other hand 
holds the lower forearm. To test for:

    inferior  
instability 

 the arm is allowed to  ‘ dangle ’  vertically and a 
downward force applied 

    anterior  
instability 

 the arm is held in 20 °  of extension (from the 
starting position) and distraction added (in 
the line of the humerus) as the thumb of the 
other hand pushes the back of the humeral 
head anteriorly, encouraging a forward shift 
of the head in relation to the glenoid 

    posterior  
instability 

 the arm is positioned in about 20 °  of flexion 
(from the starting position) and distraction 
added (along the line of the humerus) as 
the fingers of the other hand pull back on 
the anterior surface of the humeral head to 
engineer a posterior shift of the head against 
the glenoid. 

    ●  E     ACROMIOCLAVICULAR JOINT (ACJ) TESTS              

    Active compression test 

    Aka 

        O’Brien’s test     

    Purpose 
 To   identify a symptomatic acromioclavicular joint (ACJ) and/or a 
superior labral anterior posterior (SLAP) lesion.  

    Technique 
    Patient position 
 Standing  .  
    Clinician position 
 Standing   adjacent to the affected arm and stabilizing the scapula 
with one hand.  

    Action 
 The   patient adopts the starting position for this test by actively 
elevating the arm through flexion to 90 °  and adducting 10 – 15 ° , 
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keeping the elbow fully extended throughout. In this position, the 
patient internally rotates the shoulder and fully pronates the fore-
arm, so that the thumb points downwards. The examiner places 
one hand over the superior aspect of the patient’s distal forearm 
and exerts a uniform downward pressure, instructing the patient 
to resist this ( Fig. 2.34   ). The test is then repeated with the patient’s 
palm facing upwards ( Fig. 2.35   ).  

    Positive test 
   SLAP   lesion  : pain felt deep inside the shoulder, with or without 
a click, on testing with the thumb pointing down, relieved when 
repeated with the palm facing upwards. 
   ACJ   disorder  : pain felt on top of the shoulder, with or without a 
click, on testing with the thumb pointing down, relieved when 
repeated with the palm facing upwards.   

 Fig. 2.35  ●        Active 
compression test 
in external rotation.    

 Fig. 2.34  ●        Active 
compression test  
in internal rotation.    

Acromioclavicular joint (ACJ) tests
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    Clinical context 
 A   patient with ACJ pain invented this test after noticing the posi-
tion was provocative.  O’Brien et al (1998)  reportedly evaluated it on 
a number of other patients before noticing its efficacy in diagnos-
ing labral lesions. In cadaveric studies, high pressure in the ACJ 
was reported in the pronated position (thumb down) which did 
not occur when the test was repeated in the supinated position 
(palm upwards). The mechanism proposed for this was specula-
tive and less than clear. Arthroscopically, again in cadavers,  O’Brien 
et al (1998)  observed that the test position displaced the long 
head of biceps medially, causing it to pull on the upper glenoid 
labrum.        

 Subsequent  , more detailed, cadaveric work ( Parentis et al 2004 ) 
has shown that in the starting position for the test, the lesser tuber-
osity consistently contacts the superior labrum providing some 

 TABLE 2.19               ACTIVE COMPRESSION TEST           

   Author and year  LR �   LR �   Target condition 

    Chronopoulos et al 2004   8.20 
   �  �   

 0.62   ACJ pathology 

    O’Brien et al 1998   29.41 
   �  �  �   

 0.00 
   �  �  �   

 ACJ pathology 

    Walton et al 2004   1.60  0.93  ACJ pathology 

    Guanche  &  Jones 
2003  

 1.02  0.98  Any SLAP lesion 

    McFarland et al 2002   1.04  0.96  Any SLAP lesions 

    O’Brien et al 1998   66.67  
  �  �  �   

 0.00 
   �  �  �   

 Labral injury 

    Parentis et al 2006   1.25  0.75  Any SLAP lesion 

    Stetson  &  Templin 
2002  

 0.78  1.48  Labral injury 

  SLAP  �  superior labral anterior posterior  
ACJ  �  acromioclavicular joint  



79

basis for SLAP lesion provocation. The resistive component of the 
test could increase stress on the superior labrum via the long head 
of biceps. Because the lesser tuberosity has been shown not to 
contact the superior labrum in the second part of the test, a reduction 
in symptoms would be expected if labral in origin. 

 As   is often the case, the sensitivity and specificity reported by the 
test’s originators have not been reproduced by other researchers. 
 Hegedus et al (2008)  suggest that joint line tenderness is a sensitive 
initial screening test when considering the possibility of ACJ pathol-
ogy, with the active compression test providing useful confirma-
tion because of its high specificity. The addition of a positive scarf 
test (see p. 78) provides further confirmation of ACJ pathology 
( Powell  &  Huijbregts 2006 ).  

    Clinical tip 
 On   a technical note, the test’s originators emphasized that the 
patient should resist the clinician’s downward force, not vice versa; 
and that for the test to be considered positive, there must be reduc-
tion or elimination of pain in the test’s second phase. 

 The   starting position for the test has also been shown to force the 
supraspinatus tendon into contact with the lateral acromion ( Parentis 
et al 2004 ) and this mechanism is also likely to trigger primary 
impingement symptoms. Given that a positive test can indicate rotator 
cuff pathology, a labral or ACJ lesion, the findings need to be verified 
in the light of the patient’s history and overall clinical presentation. 

 If   a labral injury is suspected further evaluation is necessary (see 
crank and associated labral tests, p. 46).   

    Scarf test 

    Aka 

                     Crossover impingement test  
    Horizontal adduction impingement test  
    Cross arm adduction test  
    Cross arm adduction impingement test     

    Purpose 
 To   test primarily for acromioclavicular joint (ACJ) lesions.  

Acromioclavicular joint (ACJ) tests



80  SHOULDER 

    Technique 
    Patient position 
 Sitting   or standing.  
    Clinician position 
 Standing   adjacent to the patient, one hand is placed on the upper scap-
ula of the unaffected side to provide counter-pressure during the test. 
The other hand supports the flexed elbow of the affected arm and pas-
sively takes the shoulder into 90 °  of forward flexion, ensuring the shoul-
der is held in internal rotation and the palm of the hand faces the floor.  

    Action 
 From   the starting position, the shoulder is horizontally adducted 
passively across the patient’s body to the end of available range.  

    Positive test 
 Localized   pain over the joint line or the C4 (epaulette area) der-
matome is a positive finding and indicates ACJ injury or pathology.   

 Fig. 2.36  ●        Scarf test.    

    Clinical context 
 The   scarf test is used primarily as a test for the ACJ although other 
anterior structures, notably the lower fibres of the subscapularis 
tendon and its bursa, the subacromial bursa and the sternoclavic-
ular joint, are also vulnerable to compression in the test position 
( Atkins et al 2010 ). Any tightness of the posterior capsule of the 
glenohumeral joint will be distinguishable by poorly localized dis-
comfort over the posterior aspect of the shoulder, rather than the 
more specific localized pain arising from an ACJ lesion.        
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 In   a small study of patients with chronic ACJ pathology the accu-
racy of the scarf test was found to have a greater sensitivity when 
compared with the active compression test (see p. 75), but the lat-
ter was the more specific. Using the tests in combination leads to 
increased diagnostic accuracy ( Chronopoulos et al 2004 ).  

 TABLE 2.20                     SCARF TEST     

   Author and year  LR �   LR �   Target condition 

    Chronopoulos et al 2004   3.67 
   �   

 0.29
   �   

 ACJ pathology 

  ACJ  �  acromioclavicular joint  

    Clinical tip 
 The   addition of palpation for joint line tenderness is a further useful 
physical test for diagnosing lesions of the joint. A cohort of patients 
with pain over the upper arm and superior aspect of the shoulder 
underwent a selection of ACJ tests prior to diagnostic joint injec-
tion. ACJ tenderness was the most sensitive measure but it lacked 
specificity ( Walton et al 2004 ).

   EXPERT OPINION  COMMENTS 

        �  �   Scarf test
Useful as a non-specific test. The position adopted 
may also induce pain and/or apprehension in the 
presence of posterior instability. 

    Shear test 

    Aka 

        Acromioclavicular passive mobility test            

    Purpose 
 To   test for acromioclavicular joint (ACJ) pathology or injury.  

    Technique 
    Patient position 
 Sitting   or standing with the arm dependent or in a neutral position 
on the lap.  
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    Clinician position 
 Standing   adjacent to the patient. The heel of one hand is placed 
posteriorly over the spine of the scapula with the fingers pointing 
upwards; the other hand is positioned in a similar fashion anteri-
orly over the mid section of the clavicle. The fingers of both hands 
are then interlocked over the upper trapezius area of the shoulder.  
    Action 
 The   hands are gradually squeezed together, imparting a shear stress 
through the ACJ created by the approximation of the clavicle and 
scapula.  
    Positive test 
 Localized   pain over the ACJ or increased joint excursion are considered 
to be positive findings and are indicative of ACJ pathology or injury.   

 Fig. 2.37  ●        AC shear test.    

    Clinical context 
 Pain   from the ACJ is characteristically well localized to the region of 
the joint but can spread across the C4 dermatome  –  over the epau-
lette area of the shoulder. A fall on the hand or a direct blow of the 
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kind commonly sustained in contact sports can cause ACJ injury 
which can be classified as follows:       

   Type I  ACJ ligaments are partially torn but remain intact 

   Type II  Minor subluxation due to more significant tearing of the ACJ 
ligaments but the coracoclavicular ligament remains intact 

   Type III  Complete dislocation of the ACJ 

 The   degenerative process commonly afflicts the ACJ, with changes 
noted in the fibrocartilaginous disc as early as the second decade of 
life. X-rays are accurate in diagnosing ACJ osteoarthrosis (OA) but 
should always be interpreted in the light of the patient’s clinical his-
tory and findings, as false positives have been reported in asympto-
matic patients with radiologically confirmed OA ( Walton et al 2004 ).  

    Clinical tip 
 No   single test has been found to accurately diagnose ACJ pathology 
but a combination of tests (see active compression, p.76 and scarf 
tests, p. 79) increases the diagnostic certainty ( Hegedus et al 2008 ).

   EXPERT OPINION  COMMENTS 

       �  �    Shear test
Useful as a screening test 

    Variations 
 The     Paxinos test   ( Fig. 2.38A and B   ) is a further shear type test for 
the ACJ. The clinician’s hand rests over the top of the shoulder with 
the thumb under the posterolateral aspect of the acromion and the 
index and middle fingers resting on top of the lateral third of the 
clavicle. The thumb applies an anterior and superior pressure to 
the acromion, and the fingers push the clavicle inferiorally. A posi-
tive test for ACJ pathology or injury is indicated by an increase in 
ACJ pain. This test was evaluated by its originator and only shown 
to have moderate to low sensitivity and specificity which, given the 
propensity for these figures to be high in such circumstances, sug-
gests that other tests should be used in preference ( Walton et al 2004 ).      
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    ●  A     TENDON TESTS           

    Tennis elbow test 

    Purpose 
       To test for a contractile lesion of the wrist extensor tendons most 
commonly involving the common extensor origin (CEO).  

    Technique 
    Patient position 
 Standing   with the affected elbow fully extended and the forearm 
pronated.  
    Clinician position 
 Standing   on the affected side, the clinician supports the patient’s 
arm by allowing it to rest on his or her own upper arm. Both the 
clinician’s arms are then extended and pronated so that the thumbs 
can be placed on the palmar aspect of the patient’s wrist to provide 
support and counter-pressure while the fingers are placed over the 
dorsum of the extended wrist.  

 Fig. 3.1  ●       Tennis elbow test.    
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    Action and positive test 
 The   patient contracts the wrist extensors isometrically as strongly as 
possible against resistance. A positive test is indicated by reproduc-
tion of pain over the lateral aspect of the elbow.   

    Clinical context 
 Tennis   elbow is the most commonly encountered lesion at the 
elbow. It affects 1 – 3% of the population with prevalence peak-
ing between the ages of 40 and 50 years, particularly among men, 
who are twice as likely to present with the condition ( Bulstrode 
et al 2002 ). The common view is that it is a self-limiting condition 
with natural resolution within a year, but in a substantial number 
of cases the condition persists and can cause pain and disability for 
much longer ( Bulstrode et al 2002 ), a scenario commonly encoun-
tered in clinical practice. Such a chronic presentation is usually asso-
ciated with degenerative tendinopathy resulting in a reduction in 
tensile strength and tendon extensibility. Patients often report more 
diffuse pain and tenderness, functional weakness and limitation of 
elbow extension, particularly on waking. 

 There   are a multitude of other similar isometric resisted tests 
which are generally accepted among clinicians as being diagnostic 
for tennis elbow, with provocation of lateral elbow pain signifying 
a positive test. The basic provocative test can be sensitized by add-
ing resistance to third finger extension which intensifies the action 
of extensor carpi radialis brevis (ECRB) or resisted radial deviation 
of the wrist with the elbow in full extension which also targets the 
tendons of extensor carpi radialis longus and brevis.   Cozen’s test   
is a further variation where the affected elbow is fully extended 
while the clinician applies pressure over the CEO with a thumb. 
The patient pronates the forearm and makes a fist while the clini-
cian provides resistance over the radial aspect of the patient’s hand 
so that isometric extension and radial deviation is resisted. 

 There   is little evidence to support the use of any particular diag-
nostic test for tennis elbow, although provocation of lateral elbow pain 
on resisted wrist extension and tenderness over the lateral epicondyle 
were found to be the most commonly used indicators among a sam-
ple of Scottish physiotherapists ( Greenfield  &  Webster 2002 ), and, 
given the predictable history and well-localized pain, the clinician can 
be reasonably confident that positive findings to the provocative tests 
point strongly to a contractile lesion of the common extensor tendon.  

Tendon tests    



92  ELBOW 

    Clinical tip 
 Rarely  , the condition may be complicated by compression of 
the posterior interosseous branch of the radial nerve, either as 
a primary lesion or secondary to a tendinopathy at the CEO. 
Distinctively, this may result in paraesthesiae in the forearm, ten-
derness over the course of the nerve in the forearm, as well as the 
more common findings of pain on resisted third finger extension 
and limitation to passive elbow extension ( Roles  &  Maudsley 1972 ). 
Care should therefore be taken in the differential diagnosis of atypi-
cal or resistant cases as radial nerve compression has the capacity to 
mimic tennis elbow presentation ( Stanley 2006 ).

   EXPERT OPINION  COMMENTS 

    ���   Tennis elbow test 
 The most common site for the condition to 
present is at the teno-osseous junction where the 
CEO (composed of ECRB, extensor carpi ulnaris, 
extensor digitorum and extensor indicis) attaches 
to the small anterior facet of the lateral epi-
condyle. The other potential sites to exclude are 
the attachment of extensor carpi radialis longus 
on the lower third of the lateral supracondylar 
ridge, the body of the common extensor tendon 
(approximately 2       cm distal to the CEO) and the 
muscle belly lying deep to the brachioradialis 
muscle in the forearm. 

  CEO      �      common extensor origin  
ERCB      �      extensor carpi radialis brevis  

    Related tests 
 While   the majority of tests aim to test the contractile unit by gen-
erating a contraction, the   Mills ’  test   ( Fig. 3.2   ) involves the applica-
tion of a passive longitudinal stretch to the tendon. The patient sits 
with the shoulder slightly abducted, elbow flexed to 90 ° , forearm 
pronated and wrist flexed so that the palm of the hand is facing 
the ceiling. Standing behind the patient on the affected side, one 
hand cups the upper arm for support and takes the arm into about 
70 °  of abduction. The thumb of the other hand is then placed in 
the patient’s palm between the index finger and thumb and the fin-
gers wrapped around the dorsum of the wrist, which enables the 
forearm to be maintained in full pronation and the wrist in flex-
ion. While maintaining this position, the elbow is extended slowly 
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(see  Fig. 3.2       A and Fig. 3.2B ). A positive test is indicated by reproduc-
tion of the patient’s pain over the common extensors and, depend-
ing on the chronicity and severity, will occur in varying degrees 
of terminal extension. This test can also place considerable stress 
on the radial nerve and careful discrimination should therefore be 
exercised to exclude neural involvement. Stress on the nerve can 
be minimized by any or all of the following: reducing the degree 
of shoulder abduction, avoiding taking the shoulder into exten-
sion, allowing some elevation of the shoulder girdle, and placing 
the cervical spine in a degree of side-flexion towards the painful 
elbow.   

A B

 Fig. 3.2  ●        Mills ’  test, start position (A) and end position (B).    

Tendon tests    

    Golfer’s elbow test 

    Purpose 
     To test for a contractile lesion of the wrist flexor tendons most com-
monly involving the common flexor origin (CFO).  

    Technique 
    Patient position 
 Sitting   or standing with the elbow fully extended and the forearm 
pronated.  
    Clinician position 
 Standing   adjacent to the patient’s affected side using the hand near-
est the patient, the clinician fixes the lower forearm while support-
ing the patient’s upper arm over the crook of the elbow. The other 
hand is formed into a fist and placed in the palm of the patient’s 
flexed wrist.  
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    Action and positive test 
 The   patient contracts the wrist flexors isometrically as strongly as 
possible against resistance. A positive test is indicated by reproduc-
tion of pain over the medial aspect of the elbow.   

 Fig. 3.3  ●        Golfer’s 
elbow test    

    Clinical context 
 The   term medial epicondylitis implies that the process is purely 
inflammatory but golfer’s elbow is more accurately described as a 
degenerative tendinopathy involving the common flexor tendons 
at their attachment on the anterior aspect of the medial epicondyle 
of the humerus. The underlying pathology is similar in both tennis 
and golfer’s elbow where collagen formation becomes disordered 
with increased fibroblast and vascular content apparent ( Atkins 
et al 2010 ). In tennis elbow, this process has been associated with 
tendon tears, although such significant breakdown of the tendon 
is uncommon at the CFO ( Bulstrode et al 2002 ). The muscles most 
commonly contributing to unaccustomed or overuse loading of the 
CFO are pronator teres and flexor carpi radialis, with the others 
(palmaris longus, flexor carpi ulnaris and flexor digitorum superfi-
cialis) less commonly involved ( Bulstrode et al 2002 ). Because of the 
close proximity of the ulnar nerve to the CFO, ulnar nerve symp-
toms may co-exist in some patients with golfer’s elbow ( Bulstrode 
et al 2002 ) and the presence of paraesthesiae distal to the site of 
compression would require further evaluation (see Tinel’s test, 
p. 103, and the ulnar nerve flexion test, p. 107). 

 There   is no evidence on the accuracy of this test although, given 
the very specific presentation of this condition, the clinician can be 
reasonably confident that a positive test is diagnostic.  
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    Clinical tip 
 Once   found to be positive, the clinician will then need to establish 
the exact site of the lesion by palpation in order to deliver effective 
treatment. The whole tendon is usually tender on palpation but the 
primary site is commonly located at the teno-osseous junction on 
the anterior facet of the medial epicondyle. The musculotendinous 
junction, located approximately a thumb’s width distally, is less fre-
quently encountered.  

    Variations 
 The   CFO can also be stressed by applying static resistance to pro-
nation or resistance through the full range of wrist flexion. Passive 
supination of the forearm with full wrist extension provides a lon-
gitudinal stress to the tendon and may also elicit pain.     

    ●  B     LIGAMENT/INSTABILITY TESTS           

    Valgus test 

    Aka 
        Jobe’s test         

    Purpose 
 To   test the integrity of the medial collateral ligament (MCL) of the 
elbow.  

    Technique 
    Patient position 
 Standing   with the elbow flexed to 20 – 30 °  and fully supinated.  
    Clinician position 
 Standing   on the affected side, one hand stabilizes the humerus by 
holding it in external rotation above the lateral aspect of the elbow, 
while being able to palpate the joint line medially with the fin-
gers. The other hand wraps around the medial aspect of the lower 
forearm.  
    Action and positive test 
 A   valgus stress is applied to the elbow by abducting the forearm on 
the humerus. Tension in the ligament can often be felt as the stress 
is applied. Pain, excessive valgus movement or loss of the normal 
ligamentous end-feel indicate a positive test.   

Ligament/instability tests
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    Clinical context 
     Valgus instability can occur following an acute injury or as a result 
of chronic strain. Rupture of the MCL following trauma may be 
associated with injury to other medial structures such as the com-
mon flexor origin (CFO) and ulnar nerve. Repeated high-speed 
overhead activities associated with throwing sports can also result 
in microtrauma and chronic strain. If other medial structures are 
affected, the patient may complain of pain, weakness, neurological 
symptoms or flexion contracture secondary to posteromedial ole-
cranon impingement ( Lee  &  Rosenwasser 1999 ). 

 A   study examining the range of valgus movement in cadavers 
where the MCL was compromised by a surgical incision found that 
complete release was required for between 4 and 10       mm of ulno-
humeral joint gapping to be noted arthroscopically. The maximum 
opening was seen with the radio-ulnar joint positioned in pronation 
with between 60 °  and 75 °  of elbow flexion ( Field  &  Altchek 1996 ), 
which suggests that in order to stress the ligament comprehensively 
the test should be repeated in this position (see variations). In a study 
of normal elbows, significant gapping was noted under radiographic 
examination when 25N of valgus stress was applied; this degree of 
 ‘ normal ’  gapping may lead the clinician to falsely identify instability 
unless comparison with the opposite limb is made ( Lee et al 1998 ).  

    Clinical tip 
 Because   of the possibility of concurrent injury to the CFO and the 
ulnar nerve resulting from valgus injury or strain, further evalua-
tion of these structures may be necessary (see golfer’s elbow test, 
p. 93; ulnar nerve flexion test, p. 107; pressure provocation test, 
p. 105; Tinel’s test, p. 103).  

 Fig. 3.4  ●        Elbow valgus 
test.    



97

 TABLE 3.1   MOVING VALGUS STRESS TEST         

   Author and year  LR �   LR  �   Target condition 

    O ’  Driscoll et al 2005   4  
  ★   

 0  
  ★  ★  ★   

 Medial collateral ligament 
pathology 

    Variations 
 The   ligament can be tested through range with the   moving valgus 
stress test  . The examiner applies a constant valgus stress to the fully 
flexed elbow which is then passively extended while maintaining 
the valgus stress. A positive test is indicated by medial elbow pain 
between 120 °  and 70 °  of elbow flexion.   

 Fig. 3.5  ●        Elbow varus 
test.    

Ligament/instability tests

    Varus test 

    Purpose 
     To test the integrity of the lateral collateral ligament of the elbow.  

    Technique 
    Patient position 
 Standing   with the elbow flexed to 20 – 30 °  and fully supinated.  
    Clinician position 
 Standing   in front of the patient, one hand stabilizes the humerus at 
the elbow by gently gripping above the medial aspect of the elbow 
while being able to palpate the radiohumeral joint line laterally. The 
other  hand wraps around the lateral aspect of the lower forearm.  
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    Action and positive test 
 A   varus stress is applied to the elbow by adducting the forearm on 
the humerus. Tension in the ligament can often be felt as the stress 
is applied. Pain, excessive varus movement or loss of the normal 
ligamentous end-feel indicates a positive test.   

    Clinical context 
 The   normal valgus carrying angle at the elbow means that varus 
instability in isolation is not commonly encountered and is more 
likely to be found in posterolateral rotatory instability (see posterola-
teral pivot shift test, p. 98; posterolateral rotatory drawer test, p. 100; 
chair push-up test, p. 101). This occurs as a result of lateral collateral 
ligament disruption which can be associated with acute elbow dis-
location, chronic instability following trauma  or  excessive use of the 
arms for weight-bearing purposes (e.g. crutch use) (O ’  Driscoll 2000).   

    Posterolateral pivot shift test 

    Aka 
        Lateral pivot shift apprehension test       

    Purpose 
 To   test for posterolateral rotatory instability (PLRI) of the elbow and 
the integrity of the lateral collateral ligament (LCL).  

    Technique 
    Patient position 
 Lying   supine with the forearm supinated, the shoulder is elevated 
to 180 °  and the elbow flexed to approximately 20 ° . The arm is thus 
above the head with the palm of the hand facing the floor and the 
olecranon pointing to the ceiling.  
    Clinician position 
 Standing   at the affected side of the patient, one hand holds the 
outer aspect of the forearm just distal to the elbow while the other 
hand holds just above the wrist, wrapping the fingers around the 
palmar aspect and the thumb over the dorsal aspect.  
    Action 
 The   forearm is maintained in full supination while an axial com-
pression is applied through the radius and ulna towards the 
humerus, followed by a valgus stress to the forearm.  
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 Fig. 3.6  ●        Posterolateral 
pivot shift test, prior  to 
further elbow flexion being 
added. The arrow indicates 
the direction of axial 
compression.    

    Positive test 
 If   performed on a conscious patient, a positive test is indicated by 
pain and apprehension as, sensing that the elbow could dislocate, 
the patient is unlikely to relax sufficiently to allow completion of the 
test. The remaining component, therefore, can only be performed 
under anaesthesia. The elbow is taken into further flexion and at 
between 40 °  and 70 °  the radius and ulna sublux posterolaterally 
from the humerus, a movement often accompanied by a palpable 
click. This may produce both a visible prominence where the radial 
head subluxes and an associated skin dimple in the gap between 
the radial head and humerus. Reduction occurs as the elbow is 
flexed beyond 90 °  or returned to the start position of extension.   

Ligament/instability tests

    Clinical context 
 A   history of elbow dislocation or other significant trauma will 
guide the clinician to consider the possibility of PLRI and should 
also be considered if the patient complains of symptoms of recur-
rent pain, catching, clicking or locking. The mechanism of injury 
is often a fall on an outstretched hand and the posterolateral pivot 
shift test reproduces similar but more controlled stress to the joint. 
At the moment of impact, axial compression drives the radius and 
ulna against the humerus with the elbow in a semi-flexed position. 
The forearm supinates on the fixed hand, and this, combined with 
a valgus stress, causes the ulna (and radius) to externally rotate 
away from the trochlea of the humerus. A spectrum of soft tissue 
injury occurs, starting with disruption of the ulnar portion of the 
LCL. This may cause only momentary subluxation but is sufficient 
to give rise to positive instability testing on examination. If the 
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bony displacement is more marked, frank dislocation occurs with 
concurrent injury to the other portions of the LCL and the elbow 
joint capsule. Finally the medial collateral ligament is injured. 
Associated fractures and injuries to the common extensor and flexor 
origins can also accompany the dislocation injury. 

 Where   PLRI is present the symptoms occur most commonly when 
the elbow is extended with the forearm in supination. Recurrent frank 
re-dislocation is rare but the incidence of instability symptoms follow-
ing simple elbow dislocation is reported to lie somewhere between 
15% and 35% ( Bulstrode et al 2002 ). PLRI can also occur as a conse-
quence of connective tissue disorders causing laxity or as a result of 
chronic overuse (e.g. prolonged use of elbow crutches) ( O’Driscoll 
2000 ). Although not extensively evaluated, this test was shown to be 
more sensitive for PLRI than the posterolateral rotatory drawer test 
(see below) and the chair push-up test (see p. 101) ( O’Driscoll 2000 ). In 
a small study of patients with known elbow instability, it was found 
to be 100% sensitive when performed under anaesthesia but this 
dropped to only 38% in the conscious patient ( Regan  &  Lapner 2006 ).  

    Clinical tip 
 Further   investigation including plain and stress X-rays, MRI, CT 
arthrography, examination under anaesthesia and arthroscopy are 
likely to be indicated if a diagnosis of PLRI is suspected ( Bulstrode 
et al 2002 ).

   EXPERT OPINION  COMMENTS 

    ��   The   posterolateral rotatory apprehension test   
is a variation where the axial compression 
component is removed. A positive test is indi-
cated by apprehension rather than visible or 
palpable subluxation and may serve as a useful 
starting point if PLRI is suspected. 

    Related test 
 The     posterolateral rotatory drawer test   ( Fig. 3.7   ) can also be used 
to assess for PLRI of the elbow. The patient lies supine with the 
forearm supinated, the shoulder elevated and the elbow flexed 
to approximately 60 ° . The arm is therefore above the head with 
the palm of the hand facing the floor and the olecranon pointing 
towards the ceiling. Standing adjacent to the affected side, one hand 
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stabilizes the humerus just above the elbow joint. The other hand 
wraps around the proximal aspect of the radius and ulna from the 
radial side, so that the thumb lies on the posterior surface with the 
fingers lying anteriorly. Stabilization of the humerus is maintained 
while gliding the radius and ulna posteriorly from the humerus 
with some supination of the forearm. During the test the radius and 
ulna will rotate around an intact medial collateral ligament with 
excess movement, elbow pain, clicking and/or apprehension indi-
cating a tear of the lateral collateral ligament and associated pos-
terolateral rotatory instability. An additional finding may be the 
appearance of a dimple behind the radial head ( O’Driscoll 2000 ). 
This test is comparable in action to the drawer test or Lachman’s 
test at the knee.   

 Fig. 3.7  ●        Posterolateral rotatory drawer 
test.    

Ligament/instability tests

    Chair push-up test 

    Aka 
        Stand-up test    
    Chair sign     
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    Purpose 
 To   test for posterolateral rotatory instability (PLRI) of the elbow and 
the integrity of the lateral collateral ligament.  

    Technique 
    Patient position 
 The   patient sits on a chair with the hands resting on the sides of the 
seat or on the chair arms.  
    Action and positive test 
 The   patient takes their weight through their arms and actively pushes 
up to assist the transition into a standing position. Reproduction of 
the pain, apprehension, clicking or locking are suggestive of lateral 
collateral ligament failure and PLRI instability.   

 Fig. 3.8  ●        Chair push-up test.    

    Clinical context 
 Because   PLRI diagnostic testing has not been thoroughly evaluated, 
using a variety of tests is more likely to direct the clinician to con-
sider PLRI as a possible diagnosis (see posterolateral pivot shift test, 
p. 98; posterolateral rotatory drawer test, p. 100) (O’Driscoll 2000).  
The chair push-up test was evaluated in a small study of patients 
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undergoing surgery for recurrent dislocation and was found to be 
sensitive in 87.5% of patients but, due to the absence of true nega-
tive cases, specificity could not be calculated ( Regan  &  Lapner 
2006 ). 

 See   posterolateral pivot shift test (p. 98) for further clinical context.  

    Clinical tip 
 The     chair push-up test   reproduces the functional movement most 
likely to reproduce PLRI symptoms, i.e. elbow extension and fore-
arm supination. Anticipating the outcome, the patient is unlikely to 
be enthusiastic about this test and apprehension or an unwilling-
ness to perform it are the most likely outcomes.  

    Variations 
 The     active floor push-up test   has the patient lying prone with their 
hands resting flat on the floor, approximately level with their head. 
The patient then attempts to do a push-up using their arms only. 
A positive test is indicated by apprehension, dislocation or guard-
ing as end-range extension is reached. In a small study the sensi-
tivity of this test for PLRI was reported to be 87.5% which rose to 
100% when the results of this test and the   chair push-up test   were 
combined ( Regan  &  Lapner 2006 ). This is obviously a test requiring 
significant upper body strength and will not, therefore, be suitable 
for all patients.     

    ●  C     NEUROLOGICAL TESTS           

    Tinel’s test 

    Purpose 
 To   test for compression neuropathy of the ulnar nerve at the elbow 
(cubital tunnel syndrome).    

    Technique 
    Patient position 
 The   patient sits or stands.  
    Clinician position 
 The   arm is taken away from the patient’s side to expose the medial 
aspect of the elbow to enable the clinician to identify and palpate 

Neurological tests         
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the  ‘ cord-like ’  ulnar nerve just proximal to the cubital tunnel (see 
clinical tip), where it lies in a groove on the posterior aspect of the 
medial epicondyle.  
    Action and positive test 
 The   area immediately proximal to the cubital tunnel is identified 
with palpation and then tapped using a reflex hammer a few times. 
A positive sign is indicated by paraesthesiae in the distribution of 
the ulnar nerve (little finger, ulnar half of the ring finger and the 
medial aspect of the hand).   

 Fig. 3.9  ●       Tinel’s test.    

    Clinical context 
     The pathophysiology of compressive neuropathy is thought to have 
a bearing on the outcome of Tinel’s test, as a positive finding is usu-
ally only found in the presence of regenerating axons distal to the 
compression site. In the early stages of the condition, the compres-
sion has not been severe or prolonged enough to cause significant 
Wallerian degeneration and the test is therefore negative. In more 
advanced cases, Tinel’s may be negative because, after prolonged 
compression, there is no further axonal regeneration taking place. 
Tinel’s is therefore most useful in the middle stages of the condition, 
where some axonal recovery is underway ( Kuschner et al 2006 ). 

 In   a study of 200 asymptomatic individuals, the test triggered 
symptoms in 36% of the population ( Kuschner et al 2006 ), confirm-
ing the propensity for false positives exposed in an earlier study 
( Rayan et al 1992 ). In a small population of patients with proven 
cubital tunnel syndrome, Tinel’s test demonstrated 70% sensitiv-
ity and 98% specificity ( Novak et al 1994 ). Generally there is wide 
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 TABLE 3.2   TINEL’S TEST         

   Author and year  LR �   LR �   Target condition 

    Novak et al 1994   35  
  ★★   ★    

 0.3  
    ★ 

 Ulnar nerve entrapment 

agreement in the literature that clinical examination combined with 
the patient history is sufficiently sensitive and specific to diagnose 
cubital tunnel syndrome and may be more valuable than electrodi-
agnostics which, in the early stages of the condition or in mild cases, 
is not sufficiently sensitive or specific to detect a lesion ( Dellon 1989 , 
 Greenwald et al 2006 ,  McPherson  &  Meals 1992 ,  Novak et al 1994 ).  

Neurological tests         

    Clinical tip 
 The   cubital tunnel is formed by the bony walls of the olecranon 
and the medial epicondyle of the humerus. The roof is formed by 
the overlying fascial bands of flexor carpi ulnaris and the medial 
ligament of the elbow. The ulnar nerve is vulnerable as it enters, 
traverses and exits the tunnel. 

 There   is no standardized method of applying Tinel’s test but the 
technique described above produced relatively favourable results 
( Novak et al 1994 ) although the attendant problems of generating a 
false-positive with Tinel’s test should not be under estimated ( Gerr  &  
Letz 1998 ). 

 The   ulnar nerve is also vulnerable to compression as it passes 
through the tunnel of Guyon at the wrist but at this point it has only 
a sensory function. More proximally at the elbow, compression may 
compromise motor function and assessment for weakness of the mus-
cles supplied by the nerve distal to this point (i.e. medial side of flexor 
digitorum profundus, flexor carpi ulnaris, the hypothenar muscles 
and the third and fourth lumbricals) may help to make a distinction.   

    Pressure provocation test 

    Purpose 
 To   test for compression neuropathy of the ulnar nerve at the elbow 
(cubital tunnel syndrome).    
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    Technique 
    Patient position 
 Sitting   with the elbow flexed to approximately 20 °  and the forearm 
supinated.  
    Clinician position 
 The   clinician places an index finger over the ulnar nerve just proxi-
mal to the cubital tunnel (see clinical tip Tinel’s test, p. 103)  
    Action and positive test 
 The   pressure is maintained over the ulnar nerve for 60 seconds. A 
positive test is indicated by an increase in pain, paraesthesiae or 
numbness in the distribution of the ulnar nerve over the little fin-
ger, ulnar half of the ring finger and medial aspect of the hand.   

 Fig. 3.10  ●        Pressure provocation test.    

    Clinical context 
     Cubital tunnel syndrome is the second most frequent entrapment 
neuropathy in the upper limb. A comprehensive history and physi-
cal examination is generally considered more valuable in the diag-
nosis of the condition than electrodiagnostics, particularly in early or 
mild cases ( Dellon 1989 ,  Greenwald et al 2006 ,  Kuschner et al 2006 , 
 McPherson  &  Meals 1992 ). When the elbow is fully flexed, the cubital 
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tunnel narrows by approximately 55% as the flexor carpi ulnaris 
aponeurosis and the arcuate ligament tighten, causing an increase in 
pressure on the ulnar nerve, and this corresponds to the position most 
likely to reproduce the patient’s symptoms ( Kuschner et al 2006 ). 

 A   controlled study compared responses to provocative tests for 
ulnar nerve entrapment in symptomatic and asymptomatic subjects. 
The pressure provocation test was maximally sensitive when main-
tained for 60 seconds but this dropped if the pressure was only applied 
for 30 seconds; specificity remained high regardless ( Novak et al 1994 ).   

 TABLE 3.3   PRESSURE PROVOCATION TEST       

   Author and year  LR �   LR �     Target condition 

    Novak et al 1994   44.5  
  ★  ★  ★   

 0.1 
★    ★   

    Ulnar nerve 
entrapment  

Neurological tests         

    Ulnar nerve flexion test 

    Aka 
        Elbow flexion test       

    Purpose 
 To   test for compression neuropathy of the ulnar nerve at the elbow 
(cubital tunnel syndrome).  

    Technique 
    Patient position 
 The   patient sits with the elbow fully flexed with the forearm supi-
nated and wrist in neutral for 1 minute.  
    Positive test 
 A   positive test is indicated by symptoms of paraesthesiae or numb-
ness in the little finger, ulnar half of the ring finger and medial 
aspect of the hand.   

    Clinical context 
     Cubital tunnel syndrome at the elbow may be caused by obvious 
extrinsic factors such as arthritis or a previous fracture or, more com-
monly, by the intrinsic factors associated with compression neuropa-
thies. The patient may complain of pain, numbness and paraesthesiae 
in the ulnar nerve distribution of the hand. Weakness in the muscles 
innervated by the ulnar nerve (flexor carpi ulnaris and medial portion 
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of flexor digitorum profundus, the hypothenar muscles and the third 
and fourth lumbricals) will only become apparent in long-standing 
or severe cases. Variations exist in both the test position and the 
length of hold recommended, although sustained full elbow flexion 
is universally included ( Kuschner et al 2006 ). In a controlled study 
comparing responses in symptomatic and asymptomatic subjects, 
this test demonstrated a good degree of both sensitivity and spe-
cificity when the position was held for 1 minute ( Novak et al 1994 ). 
The risk of a false positive result increased from a reported 3.6% of 
normal subjects when the position was held for 1 minute ( Rosati 
et al 1998 ) to 20.5% if sustained for 3 minutes ( Kuschner et al 2006 ), 
with paraesthesiae reproduced in the asymptomatic population  –  
providing a good rationale for not maintaining the test position for 
longer than a minute. In subjects with proven electrophysiological 
evidence of cubital tunnel syndrome, the incidence of a positive test 
at 3 minutes increases to 86% ( Buehler  &  Thayer 1988 ). 

 It   is also possible to generate ulnar nerve paraesthesiae in an 
asymptomatic patient by adding neural sensitization (i.e. any of the 
following components: scapular retraction and depression, shoulder 
abduction, elbow flexion, forearm pronation and wrist extension) to 

 Fig. 3.11  ●        Ulnar nerve flexion test.    
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 TABLE 3.4            ULNAR NERVE FLEXION TEST

   Author and year  LR �   LR �     Target condition 

    Novak et al 1994   75  
  ★ ★ ★     

 0.25  
★     

 Ulnar nerve 
entrapment 

the test. In a study of normal subjects ulnar nerve paraesthesiae were 
reproduced in 10% of the sample with the wrist and shoulder held in 
a neutral position and this rose marginally to 13% with the addition 
of shoulder abduction and wrist extension ( Rayan et al 1992 ).  

 TABLE 3.5            COMBINED PRESSURE PROVOCATION AND 
FLEXION TEST

   Author and year  LR �   LR �     Target condition 

    Novak et al 1994   30  
  ★  ★  ★   

 0.09  
  ★  ★  ★   

 Ulnar nerve 
entrapment 

Neurological tests         

    Variations        
   The   combined pressure provocation and flexion test   is a variation of 
the ulnar nerve flexion test. Full elbow flexion is maintained while 
the clinician applies pressure over the ulnar nerve just proximal to the 
cubital tunnel for 30 seconds. A positive test is indicated by reproduc-
tion of the patient’s symptoms in the distribution of the ulnar nerve.   

    Pinch grip test 

    Aka 
         ‘ OK ’  sign     

    Purpose 
 To   test for compression of the anterior interosseous branch of the 
median nerve.  

    Technique 
    Patient position 
 This   is an active test performed by the patient who is asked to 
approximate the tips of the thumb and index finger together in a 
pinch grip position.  
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    Action and positive test 
 The   clinician checks to assess that the patient has flexed the dis-
tal interphalangeal (IP) joint of the index finger and IP joint of the 
thumb ( Fig. 3.12A   ). A positive test is indicated by the patient being 
unable to approximate the tips of the thumb and index fingers and 
instead the pads of the digits are pinched together ( Fig. 3.12B ).   

A B

 Fig. 3.12  ●        A normal pinch grip test response ( A ). A positive test indicated by an inability 
to approximate the thumb and finger tips ( B ).    

    Clinical context 
 The   anterior interosseous nerve branches posteriorly from the 
median nerve approximately 2 – 8       cm below the medial epicondyle, 
running between the two heads of pronator teres to supply prona-
tor quadratus, flexor pollicis longus and the lateral part of flexor 
digitorum profundus. 

 The   nerve does not provide sensory innervation so external pres-
sure or compression caused by fascial bands within pronator teres 
or flexor digitorum superficialis ( Standring 2005 ) results in weak-
ness, a condition known as Kiloh – Nevin syndrome ( Farber  &  Bryan 
1968 ). External pressure more proximally on the main branch of 
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the median nerve ( ‘ Saturday night palsy ’ ) will also cause sensory 
symptoms, epitomized by significant paraesthesiae on waking.      
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    ●  A     LIGAMENT/INSTABILITY TESTS           

    Piano key test 

    Purpose 
     To detect the presence of instability at the inferior radio-ulnar joint 
(IRUJ).  

    Technique 
    Patient position 
 Sitting   with the forearm fully pronated and supported on a table.  
    Clinician position 
 Sitting   facing the patient, one hand stabilizes the patient’s hand in 
a neutral position while, approaching from the radial aspect, the 
index and middle fingers of the other hand are placed over the head 
of the ulna with the thumb providing some counterpressure under 
the base of the radius.  
    Action 
 Downward   pressure is applied by the fingers on the distal ulna, 
mimicking the action of pressing down a piano key.  
    Positive test 
 Pain   accompanied by excess movement and a loss of the normal 
ligamentous end-feel is noted.   

    Clinical context 
 Isolated involvement   of the IRUJ is rare and is usually associated 
with more significant injury at the wrist (i.e. fracture or dislocation). 

 Fig. 4.1  ●        Piano key test.    
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Minor disruption may cause pain as the primary sign and this 
would be well localized with tenderness easily elicited by palpa-
tion (see clinical tip). Pain at the end of passive pronation and supi-
nation would also be provocative. Where ligament disruption has 
occurred, excess movement will be accompanied by apprehension 
during certain activities, particularly in weight-bearing positions 
where its lack of stability is more seriously tested. 

 The   IRUJ is often involved in inflammatory arthritis and in 
more severe cases, the synovitis afflicting the joint causes a destruc-
tive process resulting in pronounced loss of rotation, dorsal 
prominence and instability of the ulna, as well as localized swell-
ing and loss of the normal function of the adjacent extensor carpi 
ulnaris, a condition known as   caput ulnae syndrome (   Brown  &  
Neumann 2004 ). Given the associated joint stiffness, despite the 
instability at the IRUJ, the piano key test may not yield a positive 
result.  

    Clinical tip 
 The   joint line is easily palpable on the dorsum of the lower forearm. 
The width of the wrist dorsally can be divided into three equal por-
tions, making the joint line the marker between the most medial 
and middle sections. 

 If   the result of this test is ambiguous further accessory 
testing of the IRUJ can be done to detect changes in range and 
end-feel.

   EXPERT OPINION  COMMENTS 

    ★★★   Piano key test 
 Especially useful to determine level of instability 
 –  only a very unstable joint will behave like a 
true  ‘ piano key ’ . 

    Radial collateral ligament stress test 

    Aka 
        Wrist adduction test       

Ligament/instability tests



116  WRIST AND HAND 

    Purpose 
 To   stress the radial collateral ligament (RCL) and lateral capsule of 
the wrist in order to detect pain and/or laxity.  

    Technique 
    Patient position 
 Sitting   with the wrist supported on a table.  
    Clinician position 
 One   hand fixes the distal forearm by wrapping the fingers around 
the radius and ulna while the other grasps the hand, taking care not 
to involve the fingers or thumb.  

    Action 
 With   the forearm fixed, the distal hand takes the wrist into ulnar devi-
ation (wrist adduction) where normal range is between 30 °  and 45 ° .  

    Positive test 
 Pain   is the most likely outcome but further evaluation would be 
needed if excessive range was noted suggesting significant disrup-
tion to the joint.   

 Fig. 4.2  ●         Radial collat-
eral ligament stress test.    

    Clinical context 
 This   test is most likely to identify an isolated sprain of the RCL 
where localized pain around the anatomical snuffbox would be the 
primary complaint. Depending on the severity of the trauma, a vary-
ing but equal degree of flexion/extension restriction may also be 
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present at the wrist as the ligament blends with, and reinforces, the 
lateral joint capsule, thereby causing capsular limitation. As the his-
tory is usually traumatic, careful screening is necessary (including 
X-ray evaluation in most cases) to eliminate fracture of the carpus  –  
the scaphoid being the usual culprit. With pain reported in this area, 
osteoarthritis of the trapeziofirstmetacarpal joint (basal joint of the 
thumb; see axial compression test, p. 129) and de Quervain’s teno-
synovitis (see Finkelstein’s test, p. 131) are other possible diagnoses 
to consider.  

    Clinical tip 
 The   RCL can be found by identifying the radial styloid at the base 
of the anatomical snuffbox and moving the finger slightly distally 
with the wrist in a degree of radial deviation. The ligament and 
capsule are relaxed in this position. Keeping the finger in place, the 
RCL tautens (if intact) and becomes easily palpable as the wrist is 
passively taken into ulnar deviation. 

 Make   sure the patient’s thumb is not involved in this movement 
in order to avoid stress being placed on the thumb abductor and 
extensor tendons which may result in a false positive finding being 
recorded.

   EXPERT OPINION  COMMENTS 

    ★   Radial collateral ligament stress test 
 Usually included as part of radiocarpal 
assessment without specifically testing the 
ligaments as they are rarely injured in isolation. 

    Ulnar collateral ligament stress test 

    Aka 
        Wrist abduction test       

    Purpose 
 To   stress the ulnar collateral ligament (UCL) and medial capsule of 
the wrist in order to detect pain and/or laxity.  

    Technique 
    Patient position 
 Sitting   with the wrist supported on a table.  

Ligament/instability tests
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    Clinician position 
 One   hand fixes the distal forearm by wrapping fingers around the 
radius and ulna while the other grasps the hand, taking care not to 
involve the fingers or thumb.  
    Action 
 With   the forearm fixed, the distal hand takes the wrist into radial 
deviation (wrist abduction) where normal range is around 15 ° .  
    Positive test 
 Pain   is the most likely outcome but further evaluation would be 
needed if excessive range was noted, suggesting significant disrup-
tion to the joint.   

 Fig. 4.3  ●       Ulnar collat-
eral ligament stress test.    

    Clinical context 
 The   patient reports localized pain located at the inner, medial 
aspect of the wrist joint. If the UCL stress test is the only positive 
test, confirmation of the lesion can be made by palpation  –  tender-
ness is usually identifiable at its origin on the ulnar styloid. Isolated 
injury to the UCL is rare and, because of its anatomical connection, 
is more commonly associated with injury to the triangular carti-
laginous complex (see TFCC test, p. 127). Medial wrist pain may 
also emanate from the inferior radio-ulnar joint (see piano key test. 
p. 114) and the extensor carpi ulnaris tendon.  

    Clinical tip 
 The   ligament is most easily identified by finding the styloid with 
the wrist in ulnar deviation and then passively moving the wrist 
radially until the ligament can be felt tautening under the finger.
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   EXPERT OPINION  COMMENTS 

    ★     Ulnar collateral ligament stress test 
 Usually included as part of radiocarpal assess-
ment without specifically testing the ligaments 
as they are rarely injured in isolation. 

    Scaphoid shift test 

    Aka 
        Watson test        

    Purpose 
 To   establish the presence of abnormal movement of the scaphoid 
and lunate bones indicating instability or subluxation.  

    Technique 
    Patient position 
 The   patient is seated with the flexed elbow resting on a table, 
the forearm vertically positioned and fully pronated so that the 
patient’s palm faces the clinician.  

    Clinician position 
 Seated   facing the patient, the examiner places the thumb in the 
palm and wraps the fingers around the metacarpals on the dorsum 
of the hand. The thumb of the second hand is placed over the tuber-
cle of the scaphoid and counterpressure applied with the other fin-
gers over the dorsum of the lower radius.  

    Action 
 Firm   pressure is applied on the scaphoid while the hand is taken 
initially into ulnar deviation and slight extension to offload the 
scapholunate articulation ( Fig. 4.4A ). Maintaining the pressure on 
the scaphoid, the wrist is then taken slowly into radial deviation 
and slight flexion creating a subluxation force that stresses the artic-
ulation and exposes instability if present ( Fig. 4.4B ).  

    Positive test 
 Excessive   movement of the scaphoid in relation to the lunate is 
detected along with some pain and/or apprehension. If subluxa-
tion occurs the proximal pole of the scaphoid shifts dorsally over 
the dorsal rim of the radius. Removing the pressure from the pal-
mar aspect of the scaphoid and returning the wrist into some ulnar 

Ligament/instability tests
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deviation and extension will cause the scaphoid to shift back in a 
palmar direction to its reduced, normal position.   

A B

 Fig. 4.4  ●       Scaphoid shift test: unloaded start position (A) and stress applied to the scapho-
lunate joint (B).    

    Clinical context 
 Although   comparatively rare, the instability that results from dis-
ruption of the scapholunate articulation is the most common carpal 
instability. A complete tear of the scapholunate ligaments, usually 
resulting from a severe hyperextension injury, will lead to significant 
scapholunate dissociation and disruption to the normal motion of 
the proximal carpal bones during wrist movement. Because of the 
loss of connection between the scaphoid and lunate, the scaphoid 
rotates into a degree of flexion leaving the lunate and triquetral free 
to rotate into extension which causes pain, an inability to weight-
bear on the wrist and an overall loss of function ( Placzek  &  Boyce 
2006 ). Chronic instability of the joint also strongly predisposes to a 
recognized sequence of osteoarthritis involving the unstable capito-
lunate and capitoscaphoid articulations (particularly in the presence 
of a dorsally subluxed capitate) and, more latterly, the radioscaphoid 
and radiolunate joints, a sequence known as scapholunate advance 
collapse (SLAC) ( Miller  &  Schweitzer 2005 ). 
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 The   normal extent of separation between the scaphoid and lunate 
bones should be less than 2       mm ( Gross et al 2002 ) but a diastasis 
of more than 3       mm is pathognomonic of scapholunate dissociation 
and should be detectable on plain X-rays ( McRae 1990 ). The evident 
space between the bones is known as the   Terry Thomas sign  , named 
after the 1960s comedian who famously had a gap between his two 
front teeth ( Placzek  &  Boyce 2006 ). 

 Using   a cadaver model where the wrist was progressively loaded 
in extension and ulnar deviation (the most common mechanism 
of injury), a sequential, four-staged pattern of injury was noted; 
scapholunate diastasis, dorsal subluxation of the capitate, disrup-
tion of the lunotriquetral ligament and complete dislocation of the 
scapholunate articulation ( Brown  &  Neumann 2004 ). Subluxation 
of the capitate (see clinical tip) is therefore usually associated with 
injury to the proximal carpus although it does not have to involve 
catastrophic disruption of the scapholunate articulation (see capi-
tate apprehension test, p. 124).  

    Clinical tip 
 It   is not always necessary to reproduce subluxation with this test 
as it is usually painful for the patient and they are likely to indicate 
apprehension as the forces are gradually applied. The presence of 
pain and apprehension are good indicators of instability and, as an 
alternative, detecting increased excursion without causing subluxa-
tion can be achieved by applying an anterior/posterior glide to the 
scaphoid in a neutral position and comparing with the opposite side. 

 The   possibility of capitate subluxation should be considered by 
observing the dorsum of the wrist in a flexed position where a bony 
prominence may be noted. Passive wrist extension will also be pain-
fully blocked, particularly on weight-bearing. 

 Care   should be taken when interpreting the findings as up to 
30% of healthy wrists can give a false positive result due to gen-
eral ligamentous laxity at the wrist. It is thought that repeating this 
dynamically (see variations), particularly when the patient makes a 
fist, reduces this tendency ( Weiss  &  Finkelstein 2005 ).

   EXPERT OPINION  COMMENTS 

    ★★★   Scaphoid shift test 
 A tricky test to perform, as well as 
interpret, but very useful once perfected. 

Ligament/instability tests
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    Variations 
 The     scaphoid stress test   is a simple modification where the 
patient actively moves the wrist from ulnar to radial deviation 
while the scaphoid is stabilized by the examiner in the same way. 
Apprehension and/or a painful clunk during the movement dem-
onstrates dynamic subluxation.   

    Lunotriquetral shear test 

    Aka 
        Ballottement test  
    Reagan’s test  
    Shuck test        

    Purpose 
 To   establish the presence of abnormal movement of the lunate and 
triquetral bones indicating instability or subluxation.  

    Technique 
    Patient position 
 The   patient is seated with the forearm supinated and comfortably 
supported on a table.  

    Clinician position 
 Seated   facing the patient, the clinician, using a pincer grip, stabi-
lizes the lunate by placing a thumb on its palmar surface and fixes 
the dorsal surface with the index finger. The other hand grasps the 
combined bony mass of the pisiform and triquetral using the same 
pincer grip.  

    Action 
 With   the lunate stabilized, the examiner moves the triquetral/
pisiform in an anteroposterior direction. The test can be reversed 
by stabilizing the triquetral/pisiform and moving the lunate in the 
same plane.  

    Positive test 
 Excessive   mobility of the triquetral in relation to the lunate when 
compared to the unaffected side is detected along with pain. 
Crepitus on movement is also sometimes noted.   
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 Fig. 4.5  ●       Lunotriquetral 
shear test.    

    Clinical context 
 Differing   descriptions for this test can be found in the literature and 
this has led to the same test being assigned several names. Injury 
to the lunotriquetral articulation is uncommonly encountered (see 
scaphoid shift test, p. 119) requiring impact in extension and radial 
deviation ( Brown  &  Neumann 2004 ). A strain to the lunotriquetral 
ligament may be evident with localized tenderness and a positive 
test, but if the trauma has been sufficiently significant to cause dis-
ruption of the articulation, normal kinematics will be lost. The com-
bined unit of the scaphoid and lunate rotate into flexion leaving the 
untethered triquetral to drift into extension. Pain, apprehension, a 
reluctance to move and weakness will all be reported by the patient, 
with a more significant injury likely to predispose to osteo arthritis 
( Placzek  &  Boyce 2006 ). Lunotriquetral ligament injury is often 
associated with triangular fibrocartilage complex (TFCC) tears (see 
TFCC test, p. 127) and MRI can therefore be helpful in making the 
distinction ( Miller  &  Schweitzer 2005 ). There are no studies exam-
ining the reliability of this test and considerable skill is required to 
interpret the findings meaningfully.  

    Clinical tip 
 An   isolated injury to the lunotriquetral ligament does not usually 
produce a static diastasis between the lunate and triquetral so there 
may be dynamic and functional instability present but a normal 
plain X-ray reported.

Ligament/instability tests



124  WRIST AND HAND 

   EXPERT OPINION  COMMENTS 

    ★★   Lunotriquetral shear test 
 It is important to establish what is normal 
excursion on the unaffected side as differences 
in range can be subtle. 

    Related tests 
   Murphy  ’s sign   may also indicate the presence of lunate dislocation. 
The patient is asked to make a fist and the relationship between the 
heads of the 2nd, 3rd and 4th metacarpals is examined. Normally 
the head of the 3rd metacarpal extends more distally but where the 
lunate has dislocated, it remains in line with the heads of the other 
two metacarpals.   

    Capitate apprehension test 

    Aka 
        Capitate displacement test        

    Purpose 
 To   determine the presence of capitate instability.  

    Technique 

    Patient position 
 The   patient sits with the forearm supinated and supported on a table.  

    Clinician position 
 Facing   the patient, one of the examiner’s thumbs is placed over the 
palmar aspect of the capitate bone reinforced with the thumb of the 
other hand. The fingers of both hands are then wrapped around 
the dorsum of the patient’s hand ensuring the wrist is supported in 
a neutral position and taking care with the handhold not to involve 
the patient’s thumb.  

    Action 
 The   examiner pushes the capitate posteriorly with both thumbs, 
ensuring the hand is stabilized by the fingers placed around the 
dorsum of the wrist.  
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    Positive test 
 Pain   and/or apprehension is reproduced as the posterior pressure 
is applied and this is sometimes accompanied by a click.   

 Fig. 4.6  ●       Capitate 
apprehension test.    

Ligament/instability tests

    Clinical context 
 Capitate   subluxation is most commonly associated with instability 
at the scapholunate articulation (see scaphoid shift test, p. 119), usu-
ally resulting from a fall on an outstretched hand. Laxity or rupture 
of the scapholunate ligaments creates a static or dynamic diastasis 
that leaves the proximal capitate vulnerable to dorsal subluxation, 
either at the time of the injury or subsequently. In the presence of 
laxity, the capitate may sublux and reduce recurrently. When sub-
luxed, the capitate can become more prominent and this is best 
observed on the dorsum of the hand with the wrist in a flexed posi-
tion. Passive wrist extension will also be painfully blocked particu-
larly when weight-bearing and localized pain can be elicited on full 
passive wrist flexion ( Atkins et al 2010 ).  

    Clinical tip 
 The   capitate is located at the base of the 3rd metacarpal and can more 
easily be palpated on the dorsum of the wrist. There is normally a 
palpable  ‘ dip ’  over the capitate in the neutral position although this 
is lost if subluxation has occurred.
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   EXPERT OPINION  COMMENTS 

    ★★     Capitate apprehension test 
 Only used when a generalized mid-carpal 
instability is suspected with a patient 
complaining of episodic subluxation and pain. 

    Related tests 
 The     midcarpal pivot shift test   aims to identify instability as a result of 
traumatic attenuation of the scapholunate or lunotriquetral ligaments 
as midcarpal instability is often associated with concurrent injury to 
these articulations. The patient sits with the elbow at 90 °  with the 
supinated forearm supported on a table. The examiner stabilizes the 
distal forearm with one hand and, supporting the patient’s hand in 
a neutral position with the other, takes the wrist from a fully radi-
ally deviated position ( Fig. 4.7A   ) into full ulnar deviation ( Fig. 4.7B ). 
Instead of a normal smooth movement, it is irregular and accompa-
nied by a painful clunk which indicates a positive finding. The clunk 
is thought to result from the sudden movement or shift of the capitate 
away from the lunate as a result of the ligamentous laxity. 

A B

 Fig. 4.7  ●       Midcarpal pivot shift. Start position ( A ). End position stressing the scapholunate 
and lunotriquetral articulations ( B ).    

   Lichtman  ’s test   is a variation of the midcarpal pivot shift test 
where axial compression is added to the movement. Pain and/or dor-
sal movement of the capitate are considered to be positive findings.

   EXPERT OPINION  COMMENTS 

★  Lichtman’s test 
 This test can be hard to do well and interpret 
the findings accurately. 
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    ●  B      TRIANGULAR FIBROCARTILAGE COMPLEX 
(TFCC) TESTS           

    TFCC load test 

    Aka 
        Ulnar meniscal grind test       

    Purpose 
 To   reproduce pain and/or apprehension indicating a tear or degen-
eration of the TFCC.   

    Technique 
    Patient position 
 Sitting   or standing.  

    Clinician position 
 Facing   the patient, the examiner stabilizes the patient’s forearm 
with one hand and, as if shaking hands, places their other hand in 
the palm where it is held firmly.  

    Action 
 Axial   compression is then applied through the patient’s hand while 
ulnar deviation is added. This part of the manoeuvre has been 
described as the   ulnar impaction test  . This may be enough to repro-
duce localized pain at the base of the ulna negating the need for 
further loading. If asymptomatic, stress on the TFCC is increased by 
 ‘ scooping ’  the hand from flexion to extension while maintaining the 
ulnar deviation and compression (see Fig. 4.8).  

    Positive test 
 Localized   pain at the ulnar side of the wrist joint is sometimes accom-
panied by apprehension and/or a click or crepitus on movement.   

    Clinical context 
 The   TFCC, sometimes referred to as the ulnar articular disc, is a homo-
geneous structure comprising of the dorsal and palmar radioulnar 
ligaments, a meniscus, the ulnar collateral ligament and the sheath of 
the extensor carpi ulnaris ( Palmer  &  Werner 1981 ). It acts as the pri-
mary soft tissue stabilizer of the distal radioulnar joint and takes 20% 
of the compressive load across the wrist. It is thickest (approx. 5       mm) 
at its ulnar insertion but thinner (2       mm) and more vulnerable to injury 
nearer to its radial origin which, unsurprisingly, is the most common 
site of TFCC tears ( Miller  &  Schweitzer 2005 ). The central 80% of 
the TFCC is avascular and has little potential for repair although its 

 Triangular fi brocartilage complex (TFCC) tests
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periphery and the dorsal and palmar ligaments are well vascularized, 
opening the possibility for healing in this zone ( Bulstrode et al 2002 ). 

 Traumatic   lesions (class one) usually involve a compressive force 
with rotation and/or ulnar deviation. The injury can be masked by 
associated fractures of the radius and/or ulna. Degenerative/over-
use lesions (class two) are found increasingly over the age of 30 and 
in some cases may progress from simple TFCC  ‘ wear ’  to accompa-
nying lunotriquetral ligament disruption and ulnocarpal arthritis 
( Bulstrode et al 2002 ,  Miller  &  Schweitzer 2005 ).  

    Clinical tip 
 Clinical   features of TFCC lesions include wrist pain accentuated by 
movement, particularly pronation and ulnar deviation as well as 
loading of the clenched fist. These findings are usually accompanied 
by tenderness and crepitus over the TFCC area ( Bulstrode et al 2002 ).

   EXPERT OPINION  COMMENTS 

    ★★★  TFCC load test
 A very useful test but it can produce false 
positives and should therefore be taken in 
conjunction with all other findings. 

 Fig. 4.8  ●       Triangular fibrocartilage complex 
(TFCC) test.    
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    Related tests 
 The     supination lift test   requires the patient to sit facing an exami-
nation couch with the elbows flexed to 90 °  and the forearms fully 
supinated. The couch is positioned at a height that allows the palms 
of both hands to comfortably make contact with its under-surface. 
The patient is then asked to attempt to lift the couch up. Localized 
pain at the base of the ulnar and a reluctance to apply full force are 
both indicative of a TFCC tear.     

    ●  C     THUMB TESTS           

    Axial compression test 

    Aka 
        Axial grind test  
    Thumb grind test  
    Basal joint grind test        

    Purpose 
 To   detect osteoarthritis (OA) of the trapeziofirstmetacarpal joint 
(basal joint of the thumb).  

    Technique 
    Patient position 
 The   hand rests in a mid-pronated position on a table.  

    Clinician position and action 
 The   compression test is performed by stabilizing the radial aspect of 
the wrist with one hand and gripping the first metacarpal shaft with 
the fingers and thumb of the other. An axial load is applied down-
wards along the shaft while the metacarpal is gently moved against 
the trapezium. This has been described as a  ‘ grind ’  technique as the 
articular surfaces are moved together under compression (see Fig. 4.9).  

    Positive test 
 A   sudden, sharp pain is usually elicited as compression is applied. 
Occasionally crepitus may also be noted.   

    Clinical context 
 OA   of the trapeziofirstmetacarpal joint is the most common site 
of degenerative joint disease in the hand ( Brown  &  Neumann 
2004 ,  Ghavami  &  Oishi 2006 ,  McRae 1990 ). The pain is localized 
around the base of the thumb and typically described as  ‘ piercing ’  

Thumb tests         
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and exacerbated by twisting and gripping motions making func-
tional tasks difficult. In the early stages, before changes become 
detectable on X-ray, the irritated joint capsule may begin to 
develop capsular restriction causing loss of extension ( Atkins 
et al 2010 ). At this stage, in the absence of articular changes, the 
axial compression test is unlikely to be positive but as the condi-
tion worsens, laxity of the supporting ligaments and a reduction 
of bony constraints leads to increasing joint stress and progressive 
degenerative disease (see below). Once established, the sensitiv-
ity of the test increases but diagnosis is ultimately confirmed by 
radiology where any of the following may be evident: diminished 
joint space, subluxation, marginal osteophytes, joint sclerosis.

        Trapeziofirstmetacarpal osteoarthritis staging      

    Stage I 
 Mild   joint narrowing or subchondral sclerosis noted with small effusion. 
No laxity, subluxation or osteophyte formation.  

    Stage II 
 Possible   osteophyte formation at the ulnar side of the distal trapezial 
articular surface. Mild to moderate subluxation might appear.  

 Fig. 4.9  ●       Axial compres-
sion test of the trapezio-
firstmetacarpal joint. The 
arrow indicates the direc-
tion of axial compression.    
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    Clinical tip 
 Care   needs to be taken when assessing this joint as axial loading 
can elicit severe twinges of pain, particularly when the condition 
presents acutely.

   EXPERT OPINION  COMMENTS 

    ★★★   Axial compression test 
 Used regularly as part of the routine clinical 
examination  –  especially if X-rays are not 
available to grade the stage of osteoarthritis. 

    Finkelstein’s test 

    Purpose 
     To detect pain and limitation caused by inflammation between the 
tendons of abductor pollicis longus (APL) and extensor pollicis 
brevis (EPB) and their shared synovial sheath at the distal end of 
the radius (de Quervain’s tenosynovitis).  

    Technique 
    Patient position 
 With   the forearm positioned in pronation, the patient is asked to 
flex the thumb and close their fingers over it.  

    Clinician position and action 
 The   lower forearm is fixed with one hand and the patient’s hand 
taken into ulnar deviation passively with the other.  
    Positive test 
 As   the wrist is taken towards ulnar deviation, significant pain is 
reproduced over the radial aspect of the wrist.   

    Stage III 
 Further   joint space narrowing with cystic changes, bone sclerosis and 
prominent osteophytes. The first metacarpal is moderately subluxed 
radially and dorsally. Passive reduction might not be possible.  

    Stage IV 
 Scaphotrapezial   joint also involved with evidence of destruction, with 
the trapeziofirstmetacarpal joint immobile and usually largely pain-free. 

   ( Eaton  &  Glickel 1987 )        

Thumb tests         
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    Clinical context 
 De   Quervain’s tenosynovitis involves the two tendons in the first 
dorsal synovial compartment of the wrist. In the chronic stage 
where adhesions have developed and the sheath has become thick-
ened, the condition is known as de Quervain’s stenosing tenosyno-
vitis ( Atkins et al 2010 ,  Placzek  &  Boyce 2006 ) The patient reports 
localized pain over the dorsum of the distal radius and this is often 
accompanied by swelling and crepitus on movement. Isometric 
resisted testing of the affected tendons is painful but repeated active 
thumb extension more so. The history is usually one of overuse or 
unaccustomed activity. 

 In   a large study examining the incidence and demographic risk 
factors for de Quervain’s tenosynovitis among military personnel, 
the incidence was reported to be considerably higher in the female 
population, with age also being a significant risk factor and preva-
lence increasing in the 40 �  age group ( Wolf et al 2009 ). 

 The   relative excursions of the APL and EPB tendons in the first 
dorsal compartment during Finkelstein’s testing have been exam-
ined in a cadaveric study which showed significantly greater 
excursion of EPB at both 30 °  and 60 °  of ulnar deviation compared 
to the APL tendon  –  suggesting that a positive Finkelstein’s test 
may result more from EPB pathology than the APL ( Kutsumi et al 
2005 ). The two tendons usually share a common synovial sheath 
as they pass through the dorsal compartment however and the 
symptoms that result from overuse of either tendon are therefore 
indistinguishable.  

 Fig. 4.10  ●       Finkelstein’s 
test.    
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    Clinical tip 
 Even   in the asymptomatic hand this test can be uncomfortable and care 
should be taken to ensure that the pain is not excessively provoked by 
an over-vigorous technique, particularly when acutely painful. 

 De   Quervain’s tenosynovitis should not be confused with inter-
section syndrome which involves the same two tendons as they cross 
over the wrist extensor muscles in the lower forearm about 5       cm 
proximal from their sheathed extent (Atkins et al 2010) and, because 
of this, Finkelstein’s test should not be significantly provocative.

   EXPERT OPINION  COMMENTS 

    ★★   Finkelstein’s test 
 This can be approached with too much vigour. 
A subtle test if done well. 

    Ulnar collateral ligament laxity test 

    Purpose 
   To detect pain and/or laxity of the ulnar collateral ligament (UCL) 
of the first metacarpophalangeal (MCP) joint.  

    Technique 
    Patient position 
 Seated   with the hand supported on a table in a mid-pronated position.  

    Clinician position 
 The   examiner stabilizes the distal end of the first metacarpal with 
the thumb and index finger. The same pincer grip is used with the 
other hand, placing the fingers over the radial and ulnar aspects of 
the proximal phalanx.  

    Action 
 Fixing   the metacarpal, a valgus stress is applied to the joint (which 
in this position involves the thumb being moved towards the 
patient).  

    Positive test 
 Pain   and/or laxity reproduced at the base of the thumb.   

    

Thumb tests         
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    Clinical context 
 Gamekeeper  ’s thumb ( Campbell 1955 ) is caused by a chronic insuf-
ficiency of the UCL at the first MCP joint leading to pain and weak-
ness of the  ‘ pinch grasp ’ . Injury to the UCL also presents acutely 
most commonly among the skiing population (skier’s thumb), as a 
result of the ski-pole abruptly stopping in the snow during a fall and 
the static handle forcing a sudden valgus or abduction stress to the 
thumb ( Davidson  &  Laliotis 1996 , Van  Dommelen  &  Zvirbulis 1989 ). 

 The   UCL originates from the first metacarpal head and inserts into 
the medial aspect and base of the proximal phalanx of the thumb. 
When both the ulnar and accessory collateral ligaments are ruptured 
a Stener lesion may develop, where the aponeurosis of the adjacent 
adductor brevis muscle (which inserts into the extensor mechanism) 
becomes interposed between the ruptured ligament and the pha-
lanx. The ligament retracts, no longer able to make contact with its 
insertion, and fails to heal ( Stener 1962 ). As an important stabilizer 
of the thumb the loss of the UCL hampers function considerably and 
surgical repair is often necessary ( Miller  &  Schweitzer 2005 ). 

 The   same procedure can be repeated to test the radial collateral 
ligament by simply applying a varus stress although this ligament 
is much less commonly involved.  

    Clinical tip 
 With   the joint in an extended position, valgus testing primarily 
determines the competence of the accessory collateral ligament 
which is taut in this position. Laxity of between 15 °  and 30 °  would 

    

    

 Fig. 4.11  ●       Valgus stress 
on the ulnar collateral 
ligament of the first MCP 
joint.    
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indicate rupture or partial rupture of the ligament and arouse sus-
picion of a gamekeeper’s fracture where a portion of the proximal 
phalanx at the UCL insertion becomes avulsed. This is sometimes 
obvious on examination, with a palpable lump over the ulnar 
aspect of the MCP joint, but identifying this is not conclusive  –  the 
retracted stump of the UCL resulting from a Stener lesion may also 
be palpable (see clinical context above). A displaced fracture should 
be eliminated with X-ray before the clinician repeats the valgus test 
in 30 °  of flexion, as this position preferentially stresses the UCL 
and could disturb the fracture site. If the test in extension is nor-
mal, gross instability can be ruled out, but more pronounced laxity 
(30 – 40 ° ) of the MCP joint in the flexed and extended positions make 
complete rupture of both ligaments likely ( Heyman 1997 ). 

 If   gamekeeper’s fracture has been ruled out, an MRI or MR 
arthrography would be necessary to diagnose a Stener lesion 
( Harper et al 1996 ,  Spaeth et al 1993 ).

   EXPERT OPINION  COMMENTS 

    ★★★   Ulnar collateral ligament laxity test 
 In acute injuries this test can determine 
whether surgical intervention is required. Most 
surgeons will have a point at which they will 
repair the ligament (usually around 30 – 40 °  of 
laxity). However, it is a matter of weighing up 
a number of factors: age, occupation, patient 
choice, time elapsed since trauma, anaesthetic 
risk, etc., as this may alter the threshold for 
surgical repair. 

    ●  D     CARPAL TUNNEL TESTS           

    Phalen’s test 

    Purpose 
 To   increase pressure on the median nerve as it passes through the 
carpal tunnel in order to aid diagnosis of carpal tunnel syndrome 
(CTS).  

    

Carpal tunnel tests
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    Technique 
    Patient position 
 Seated   with the hand resting on a table in mid-pronation.  
    Clinician position 
 Seated   facing the patient. The affected hand is taken into full wrist 
flexion ( Fig. 4.12A ). Alternatively, the patient is asked to flex both 
wrists and oppose the dorsum of the hands so that the flexion is 
maintained bilaterally ( Fig. 4.12B ).  
    Action 
 In   either position, the wrist flexion is maintained for a minute.  
    Positive test 
 Paraesthesiae   is reproduced in the cutaneous distribution of the 
median nerve (the palmar aspect of the thumb, index and middle 
fingers and the lateral half of the ring finger) as a result of the sus-
tained narrowing at the carpal tunnel during flexion of the wrist. If 
severe, pain may also be reproduced.   

BA

 Fig. 4.12  ●       Phalen’s test ( A ). Phalen’s test – alternative position ( B ).    

    Clinical context 
     Studies of CTS have generated a great deal of controversy and no 
universally accepted diagnostic criteria exist ( Placzek  &  Boyce 
2006 ). Phalen’s test was always widely considered to be the most 
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sensitive physical test but over recent years a number of studies 
have challenged this and attempted to demonstrate enhanced sen-
sitivity with related or modified tests ( Ahn 2001 ,  Fertl et al 1998 , 
 Tetro et al 1998 ,  Williams et al 1992 ). As with other tests for periph-
eral nerve dysfunction, no individual test can perfectly discriminate 
between the normal and abnormal and this is particularly so in the 
milder presentations ( Rivner 1994 ). As a result there is a propensity 
for both false positive and false negative findings ( Magee 2008 ) and 
this leads to wide variations in reported sensitivity and specificity 
( Gerr  &  Letz 1998 ,  Malanga  &  Nadler 2006 ). 

 The   absence of an agreed  ‘ gold standard ’  of diagnosis requires 
the clinician to combine a number of clinical findings which can be 
used to predict the probability of CTS. The  ‘ CTS 6 ’  is a validated 
clinical diagnostic aid which assesses six factors ( Graham 2008 ): 

    1     Numbness exclusively or predominantly in the median nerve 
distribution of the hand.  

    2     Nocturnal numbness.  
    3     Thenar atrophy or weakness ( � grade 4 on examination).  
    4     Positive Phalen’s test.  
    5     Loss of two-point discrimination (defined by failure to distin-

guish two points 5       mm apart or less in the median nerve distri-
bution of the hand).  

    6     Positive Tinel’s test.    

 The   presence of all these findings is considered to provide a strong 
indication for CTS. That is not to say that patients with less than the 
 ‘ full house ’  do  not  have the condition but the fewer the indicators, the 
less certain the diagnosis becomes. For the majority of patients who 
are considered to have CTS on the basis of their history and physi-
cal examination alone, the addition of electrodiagnostic testing does 
not appear to improve the probability of diagnosing the condition to 
an extent that is clinically relevant ( Graham 2008 ,  Jordan et al 2002 , 
 Szabo et al 1999 ,  Tetro et al 1998 ). Conversely, less than half of patients 
with electrodiagnostically confirmed CTS showed a positive result to 
Phalen’s test ( Malanga  &  Nadler 2006 ), further reinforcing the need to 
make a clinical diagnosis based on a number of findings. 

 Inflammation  , and subsequent thickening of the flexor retinacu-
lum and the soft tissues passing through this densely packed tun-
nel, has often been blamed for the symptoms associated with CTS. 
The co-morbidity of other conditions where inflammation is not 

Carpal tunnel tests         
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a particular feature has challenged this theory however, and both 
mechanical and vascular changes that cause swelling and compres-
sion are now thought to be responsible ( Atkins et al 2010 ). CTS is 
often associated with tenosynovitis, diabetes, pregnancy and obes-
ity, all of which have the capacity to potentially cause an increase 
in pressure in the carpal tunnel. Extrinsic factors, such as certain 
sports, vibration from heavy machinery and repetitive work, may 
also compromise the carpal tunnel and lead to symptoms.  

 TABLE 4.1               PHALEN’S TEST           

   Author and year    LR �   LR �   Target condition 

    Golding et al 1986       0.71  1.05  CTS   

    Gerr  &  Letz 1998       1.3  0.8  CTS   

    Williams et al 1992       88 
   ★  ★  ★   

 0.12 
   ★  ★   

 CTS 
  

    Tetro et al 1998  
    

 3.6 
   ★   

 0.5 
  ★  

 CTS 
  

  CTS      �      carpal tunnel syndrome  

    Clinical tip 
 Differential   diagnosis of hand paraesthesiae/pain should include 
cervical myelopathy, radiculopathy, adverse neurodynamics involv-
ing the lower cervical nerve roots, thoracic outlet syndrome and 
ulnar nerve entrapment syndromes at the elbow and wrist. 

 Flattening   of the thenar eminence muscles may be evident in 
more chronic cases with weakness of the abductor pollicis brevis 
muscle demonstrable on testing.

   EXPERT OPINION  COMMENTS 

    ★★★   Phalen’s test 
 This is the preferential test for CTS but the 
clinician should always be aware of the potential 
of a more proximal source of symptoms requiring 
further examination of the cervical spine and 
brachial plexus. 
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    Additional tests 
 The     prayer test   ( Fig. 4.13 ) can also be used to detect CTS. The 
affected hand is taken into full wrist extension (or together the palms 
of the hands are opposed and lowered until full extension at both 
wrists is achieved) and held there for a minute. Even though this is 
thought to increase the pressure within the carpal tunnel more than 
in the flexed position, the test is not thought to be as sensitive as 
Phalen’s test ( Malanga  &  Nadler 2006 ). A  ‘ decompression phenom-
enon ’  is sometimes observed when pressure on the nerve trunk is 
removed, characterized by a rapid onset of paraesthesiae that can be 
temporarily uncomfortable for the patient. 

Carpal tunnel tests         

 Fig. 4.13  ●        Prayer test.    

 The     tourniquet test   attempts to exacerbate median neuro pathy 
in the carpal tunnel by inducing temporary ischaemia in the hand. 
A blood pressure cuff is inflated proximal to the elbow to approx-
imately 180       mmHg. The cuff pressure is maintained for up to 
1 minute. If the patient reports numbness or tingling in the median 
distribution the test is considered to be positive. However, because 
this test relies on changes to the vascular supply at the carpal tunnel, 
symptoms that result predominantly from compression are unlikely 
to be provoked by this test and as a consequence a high rate of true 
negatives will be elicited. Equally, depriving the forearm and hand 
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of a normal blood supply may evoke tingling in the asymptomatic 
individual so false positive findings are also prevalent. 

 The     hand elevation test   has been proposed as a useful alternative 
in the diagnosis of CTS. The hand is simply elevated and sustained in 
this position for up to a minute. A positive test results in reproduction 
of the patient’s symptoms. The authors proposing this test compared 
it favourably with Phalen’s and Tinel’s following their study on a 
symptomatic population ( Ahn 2001 ) although these findings have 
not been corroborated independently and the test is not used widely. 

 The     three jaw chuck test   ( Fig. 4.14   ) is an alternative method of 
compressing the carpal tunnel. This involves opposing the fingers 
with the thumb and then flexing the wrist maximally. Again symp-
toms should appear within 1 minute.   

    

    Tinel’s test 

    Aka 

        Median nerve percussion test        

 Fig. 4.14  ●        Three jaw chuck test.    
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 Fig. 4.15  ●       Tinel’s test at the carpal tunnel.    

Carpal tunnel tests         

    Purpose 
 To   elicit paraesthesiae and/or pain in the median nerve distribu-
tion of the hand in order to aid diagnosis of carpal tunnel syndrome 
(CTS).  

    Technique 
    Patient position 
 Seated   with the hand resting on a table with the forearm fully 
supinated.  
    Clinician position 
 Sitting   facing the patient, the affected hand is held in a neutral 
position.  
    Action 
 The   mid-point of the carpal tunnel is identified and  ‘ tapped ’  with a 
finger or a percussion hammer.  
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    Positive test 
 Temporary   paraethesiae or pain in the cutaneous distribution of the 
median nerve in the hand (palmar aspect of the thumb, index and 
middle fingers and the lateral half of the ring finger) is reported.   

    Clinical context 
     Tinel’s test is used in other compressive neuropathies, although it 
is best known for the detection of CTS. Wide variations in both sen-
sitivity and specificity of the test have been reported ( Gerr  &  Letz 
1998 ,  Golding et al 1986 ,  Heller et al 1986 ,  Katz et al 1990 ,  Williams 
et al 1992 ), leading to divergent recommendations, from abandon-
ing physical tests altogether and referring symptomatic patients for 
neurophysiological examination ( DeKrom et al 1990 ) to concluding 
that Tinel’s and other physical tests have real prognostic and diag-
nostic value ( Seror 1987 ). There are a number of possible reasons 
why results are so varied, including differences in patient selection, 
variability in testing procedure and variations in how the condi-
tion is defined. In addition, studies that use asymptomatic subjects 
as a control produce much higher rates of both sensitivity and spe-
cificity ( Gerr  &  Letz 1998 ,  Williams et al 1992 ) than studies where 
symptomatic patients  –  who were shown  not  to have CTS after elec-
trodiagnosis  –  were used as the control. 

 Paraesthesiae   in the hand is a common presentation that requires 
the clinician to consider all possible causes (see Phalen’s test, p. 135) 
before a diagnosis of CTS is made. In the early stages of the condi-
tion when the symptoms are often more subtle, diagnostic hesitancy 
can lead to an over-reliance on electrodiagnostics which in them-
selves have been shown to be less than conclusive, particularly in 
the mild to moderate stages of the condition, leading to unaccept-
able levels of reported error ( Lo et al 2002 ,  Rivner 1994 ). 

 No   physical test has been shown to be definitive although a com-
bination of tests, including Tinel’s, was shown to yield reasonable 
detection rates ( Graham 2008 ,  Katz et al 1990 ,  Malanga  &  Nadler 
2006 ). (See Phalen’s test, p. 135, carpal compression test, p. 145.)  

    Clinical tip 
 Tinel  ’s test can also be used to detect the extent of regeneration of 
the sensory fibres of the median nerve where the most distal point of 
abnormal sensation represents the distal extent of the regeneration. 
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 TABLE 4.2               TINEL’S TEST           

   Author and year  LR �   LR �   Target condition 

    DeKrom et al 1990       0.6  1.3  CTS   

    Golding et al 1986       1.3  0.9  CTS   

    Gerr  &  Letz 1998       0.67  1.1  CTS   

    Tetro et al 1998  
    

 8.2 
   ★  ★   

 0.3 
   ★   

 CTS 
  

    Williams et al 1992  
    

 67 
   ★  ★  ★   

 0.3 
   ★   

 CTS 
  

  CTS      �      carpal tunnel syndrome  

Carpal tunnel tests         

The clinician commences tapping at the tip of the palmar surface 
of the index finger and moves proximally towards the mid-point of 
the carpal tunnel and progresses in the midline towards the fore-
arm, ascertaining from the patient when the sensation changes from 
abnormal to normal. 

 In   the early stages of nerve compression, the clinician taps from 
the proximal to the distal extent of the median nerve in the carpal 
tunnel until pins and needles are reproduced. The most distal point 
that elicits the paraesthesiae is thought to signify the furthest point 
of nerve compression.

   EXPERT OPINION  COMMENTS 

    ★★   Tinel’s test 
 Used mainly to determine continued potential 
for nerve recovery post op/trauma rather than 
actual diagnosis of the condition. 

    Related tests 
 Although   less common,   ulnar tunnel syndrome   results from com-
pression of the ulnar nerve as it passes through Guyon’s canal (the 
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tunnel formed by the bridging of the pisohamate ligament  –  an 
extension of the flexor carpi ulnaris tendon  –  between the pisiform 
and hamate). It is usually caused by sustained compression (e.g. 
positioning the ulnar border of the hand on the handlebars when 
cycling with the wrist in extension and radial deviation) but can 
also result from ganglia, fracture or rheumatoid arthritis. Tinel’s 
test can be repeated, tapping distally from the pisiform ( Fig. 4.16   ). 
Both the motor and sensory divisions of the nerve may be affected 
but usually only one. If the sensory division is involved, decreased 
sensation over the palmar aspect of the fourth and fifth fingers may 
be evident, while weakness of the palmar interossei and medial two 
lumbricals would incriminate the motor division ( Gross et al 2002 ). 
The most medial palmar interossei can be tested by sliding a piece 
of paper between the ring and little finger and asking the patient 
to hold this in place. Most commonly, ulnar tunnel syndrome is 
accompanied by tenderness over the tunnel.   

 Fig. 4.16  ●       Tinel’s test at the ulnar tunnel.    
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    Carpal compression test 

    Aka 

        Pressure provocative test  
    Manual carpal compression test  
    Durkan’s compression test        

    Purpose 
 To   increase pressure on the median nerve as it passes through the car-
pal tunnel in order to aid diagnosis of carpal tunnel syndrome (CTS).  

    Technique 
    Patient position 
 Seated   with the forearm supinated with the hand rested on a table.  
    Clinician position and action 
 Sitting   facing the patient, the examiner places one thumb, superim-
posed with the other, over the mid-point of the flexor retinaculum 
and presses firmly downwards for up to a minute while maintain-
ing counterpressure with the fingers on the dorsum of the hand.  

 Fig. 4.17  ●       Carpal compression test.    

Carpal tunnel tests         
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    Positive test 
 Paraesthesiae   are reproduced in the cutaneous distribution of the 
median nerve (palmar aspect of the thumb, index and middle fin-
gers and the lateral half of the ring finger) and if the condition is 
severe, pain may also be evoked.   

    Clinical context 
   The carpal compression test has been shown to be more sensitive 
than both Phalen’s (see p. 135) and Tinel’s (see p. 140) tests ( Durkan 
1994 ,  Fertl et al 1998 ,  Gonz á lez et al 1997 ,  McRae 1990 ,  Williams et al 
1992 ) with symptoms often reproducible within several seconds, 
suggesting that it is a simple, fast and valuable provocative test for 
CTS ( Gonz á lez et al 1997 ). In an attempt to standardize the amount 
of pressure required to consistently reproduce the symptoms, the 
use of an instrumented carpal compression device was tested and 
shown to deliver a similar degree of sensitivity and specificity in 
a controlled population of symptomatic patients ( Durkan 1994 ). 
Although comparing favourably with other CTS tests, no technique 
can be regarded as diagnostic and a combination of findings should 
always be considered. The value of electrodiagnostic studies in the 
diagnosis of CTS has also been questioned (see Phalen’s test, p. 135).  

 TABLE 4.3   CARPAL COMPRESSION TEST                       

   Author and year  LR �   LR �   Target condition 

   Gonzalez et al 1997      7.9 
   ★  ★   

 0.15 
   ★  ★   

 CTS 

  

    Durkan 1994  

    
 22.3 
   ★  ★  ★   

 0.11 
   ★ ★    

 CTS 

  

    Tetro et al 1998  

    
 10.7 
   ★  ★  ★   

 0.27 
   ★   

 CTS 

  

    Williams et al 1992       33 
   ★  ★  ★   

 0.01 
   ★  ★  ★   

 CTS 

  

  CTS      �      carpal tunnel syndrome  
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    Clinical tip 
 This   test is also usefully employed where there is limited range of 
flexion or pain at the wrist which prevents an effective Phalen’s test 
from being performed. 

 Accurate   localization of the median nerve in the carpal tunnel is 
necessary for effective testing. The distal wrist crease is level with 
the proximal border of the flexor retinaculum so pressure needs to 
be distal to this line and centrally – over the crease that separates 
the thenar and hypothenar eminences (the crease can be enhanced 
by opposing the thumb and fifth finger).  

    Variations 
     The test can be further modified by either adding passive wrist exten-
sion (while asking the patient to grip) or passive wrist flexion ( Fertl 
et al 1998 ,  Tetro et al 1998 ). The latter has been found to have an 
optimal cut-off time of just 20 seconds and, again, has compared 
favourably in terms of sensitivity and specificity with both Phalen’s 
and Tinel’s tests.      

 TABLE 4.4              CARPAL COMPRESSION TEST WITH 
FLEXION/EXTENSION            

   Author and year  LR �   LR �   Target condition 

    Tetro et al 1998  
    

 82 
   ★ ★★    

 0.18 
★★

 CTS   

  CTS      �      carpal tunnel syndrome  
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    ●  A     ARTICULAR TESTS           

    FAIR test 

    Aka 
        Impingement test  
    Posterior labral tear test  
    Apprehension sign  
    Piriformis test  
    Psoas test        

    Purpose 
 To   reproduce pain and/or apprehension and increase the likelihood 
of detecting a range of conditions such as articular pathology (e.g. 
femoro-acetabular impingement (FAI), labral and hip joint pathol-
ogy and instability), piriformis syndrome and psoas bursitis.  

    Technique 
    Patient position 
 Lying   supine.  

    Clinician position 
 Standing   on the affected side.  

    Action 
 The   hip and knee are taken into 90 °  of flexion and then full internal 
rotation is added by applying a stabilizing pressure on the outside at 
the knee with the cephalic hand and drawing the lower leg outwards 
by using the heel as a lever with the caudal hand. The final compo-
nent is adduction, achieved by passively moving the knee towards 
the opposite hip.  

    Positive test 
 Reproduction   of the patient’s pain can be considered to be a posi-
tive test although the site of this will vary depending on the 
pathology. 

      ●        Articular pathology/psoas bursitis  : pain in the groin which may 
be accompanied by a click if the labrum is involved.  

      ●        Piriformis syndrome  : buttock or radicular pain.      
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    Clinical context 
 The   FAIR test gets its name from the acronym generated by the 
principal elements of this test (Flexion, Adduction and Internal 
Rotation). The list of possible structures that can be incriminated by 
a positive FAIR test naturally results in a test with low specificity. 
There is some evidence, however, that demonstrates its sensitivity 
in the diagnosis of labral pathology/impingement and piriformis 
syndrome ( Burnett et al 2006 ,  Fishman et al 2002 ,  Fitzgerald 1995 , 
 Hase  &  Ueo 1999 ,  Jaberi  &  Parvizi 2007 ,  Lewis  &  Sahrmann 2006 , 
 Mitchell et al 2003 ,  Narvani et al 2003 ).     

     Most of the research comprises of small case series or larger ret-
rospective studies of patients with known acetabular pathology or 
femoro-acetabular impingement (FAI). While the precise preva-
lence and cause of labral pathology is unknown, the population 
most likely to present is the younger patient with groin or hip pain 
(see McCarthy test, p. 156;  McCarthy  &  Busconi 1995 ,  Narvani et al 
2003 ). A typical presentation would be a female patient in her mid-
thirties with groin pain which is provoked by flexion activities such 
as driving or squatting and where certain movements are accom-
panied by a click. Some patients may also report lumbar or buttock 
pain provoked by activity, impact or load-bearing. There is a gen-
eral lack of consensus concerning the significance of other findings 
such as a history of trauma, congenital or developmental hip abnor-
malities, movement impairment and radiological changes ( Burnett 
et al 2006 ,  Fitzgerald 1995 ,  Hase  &  Ueo 1999 ,  Jaberi  &  Parvizi 2007 , 
 Lewis  &  Sahrmann 2006 ,  Mitchell et al 2003 ,  Narvani et al 2003 ). 

Articular tests

 Fig. 5.1  ●        Flexion, adduc-
tion and internal rotation 
(FAIR) test.    
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Impingement, scour/quadrant (see Variations) and FABER tests 
(see p. 160) are all additional tests used to help the clinician deter-
mine the necessity of further investigation such as magnetic reso-
nance arthrography (MRA) and arthroscopy. 

 The   absence of an agreed  ‘ gold standard ’  diagnostic tool for labral 
injury introduces uncertainty when attempting to measure the sen-
sitivity of the test, as the significance of a positive finding on exami-
nation cannot always be confirmed definitively by means other 
than surgery, with investigations such as MRI and MRA being of 
limited value ( Standaert et al 2008 ). In a retrospective study of 
66 patients, the FAIR test was positive in 95% of patients with an 
arthroscopically confirmed labral tear compared to only 79% 
detected by MRA ( Burnett et al 2006 ). These findings were con-
firmed in two separate case series ( Hase  &  Ueo 1999 ,  Ito et al 2004 ). 
The lack of false negatives in these current studies prevents spe-
cificity being calculated. Although the FAIR test is part of the sug-
gested examination for FAI there are several variations (see p. 155). 

 The   use of the test for piriformis syndrome has been evaluated in 
a large cohort trial of 918 patients which found that a positive FAIR 
test was a valid predictor of the response to physiotherapy, injection 
or surgical treatment for this condition ( Fishman et al 2002 ). A study 
of 15 cases of surgically proven piriformis/sciatic nerve compres-
sion following blunt trauma concluded that the combination of a 
positive FAIR test along with a history of trauma, buttock pain and/
or radicular pain, intolerance to sitting and tenderness over the sci-
atic notch were highly indicative of piriformis adhesions and should 
guide the need for referral for EMG ( Benson  &  Schutzer 1999 ).  

 TABLE 5.1      FAIR TEST

   Author and year  LR �   LR �   Target condition 

    Fishman et al 2002   5.2    
★  ★   

 0.14    
★  ★   

 Piriformis syndrome 

    Clinical tip 
 Placing   the hip in flexion, adduction and internal rotation will cause 
either compression or stretch of many hip structures including 
the ischiofemoral ligament of the hip, iliopsoas tendon and bursa, 
pectineus, adductor longus, sartorius, tensor fascia lata, piriformis 
and the glutei. Inevitably the hip joint itself is tested and the findings 
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may help to isolate the first signs of joint pathology, such as Perthes ’  
disease in children for example ( Woods  &  Macnicol 2001 ). The FAIR 
test is not capable of distinguishing between specific structures or 
pathology and the clinician is reliant on other information gleaned 
from the patient including the history, other physical findings and 
the results of pertinent investigations.

   EXPERT 
OPINION 

 COMMENTS 

    ★★     FAIR test 
 Useful as a non-specific test for a range of hip pathology. 
A diagnosis of femoro-acetabular impingement is likely 
if the patient’s symptoms are typical, the test is positive 
and they have a  ‘ C ’  sign (when asked to indicate the area 
of pain, they grasp the area of the greater trochanter 
with their thumb and index finger). 

    Variations 
 The     scour/quadrant/flexion adduction test   is a modification where 
the hip is passively flexed to 90 °  and adducted. The clinician’s hands 

Articular tests

 Fig. 5.2  ●        Scour test. The arrow indicates 
the direction of axial compression.    
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are interlocked and placed over the patient’s flexed knee. Leaning 
over the knee so that the examiner’s body weight can be used to 
good effect, a compressive force is applied through the longitudinal 
axis of the femur. Small passive movements are made into flexion 
and extension in order to  ‘ scour ’  the joint ( Fig. 5.2   ). A positive test is 
indicated by reproduction of the patient’s symptoms.   

 TABLE 5.2          SCOUR TEST

   Author and year  LR �   LR �   Target condition 

    Narvani et al 2003   1.32        0.58        Labral tears 

    McCarthy test 

    Purpose 
 To   reproduce pain and/or a  ‘ click ’  in order to detect an acetabular 
labral tear.  

    Technique 
    Patient position 
 Lying   supine with the hips and knees flexed and both feet resting 
on the couch.  

    Clinician position 
 The   affected hip is taken into full passive flexion, with one hand 
supporting the flexed knee and the other supporting the foot (see 
 Fig. 5.3   ).  

    Action 
 External   rotation is then added as the affected hip is gradually 
taken down towards extension (see  Fig. 5.4   ). If this does not elicit 
a positive response, the manoeuvre is repeated with the addition of 
internal rotation instead.  

    Positive test 
 Reproduction   of the patient’s hip pain or click.   

    Clinical context 
 The   role of the labrum in the symptomatic hip and the diagnosis 
of femoro-acetabular impingement (FAI) are comparatively new 
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 Fig. 5.3  ●        McCarthy test. 
Start position.    

 Fig. 5.4  ●        McCarthy test. End position 
in external rotation. The test can then 
be repeated moving the hip into internal 
rotation.    

Articular tests

areas of study and the evidence concerning the clinical diagnosis 
and the most appropriate investigations and treatment is uncertain. 
The labrum does have a propensity to degenerate with age and 
this was demonstrated in a cadaver study where degenerative 
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tears were identified in 90% of specimens ( McCarthy et al 2003 ). 
Interestingly, it is not the ageing population that report labral 
problems as the accompanying joint disease inevitably takes prec-
edence. The younger patient with groin or hip pain is most likely 
to present and 22 – 55% of patients with this profile were found to 
have labral tears ( Narvani et al 2003 ). A typical presentation would 
be a female patient in her mid-thirties with groin pain which is pro-
voked by flexion activities such as driving or squatting and where 
certain movements are accompanied by a click. Some patients may 
also report lumbar or buttock pain provoked by activity, impact or 
load-bearing. 

 Apart   from surgical confirmation, there is no agreed  ‘ gold stand-
ard ’  diagnostic tool, with neither MR arthrography nor MRI show-
ing sufficient sensitivity or specificity to confirm FAI ( Standaert 
et al 2008 ). The detection of FAI, labral tears or chondral lesions at 
the hip therefore largely relies on a combination of the history, signs 
and symptoms, the outcome of physical tests and imaging studies 
to guide both diagnosis and management. There has been shown 
to be some correlation, however, between acetabular tears and pre-
operative reports of clicking and giving way ( McCarthy  &  Busconi 
1995 ,  Narvani et al 2003 ).  

    Clinical tip 
 Acetabular   tears may present in young, athletic patients where the 
predominant symptoms are groin pain, often accompanied by click-
ing, a catching sensation and/or giving way. A traumatic history 
involving hip flexion, abduction and knee extension is common 
( DeAngelis  &  Busconi 2003 ), although not essential, as a signifi-
cant proportion of patients in one study reported an insidious onset 
( Burnett et al 2006 ).

   EXPERT OPINION  COMMENTS 

    ★★     McCarthy test 
 Useful as a non-specific test for hip joint 
pathology. A positive test is not sensitive or 
specific for labral lesions. However, patients 
who report reproduction of their click and 
pain on this test seem to get better outcomes 
post surgery. 
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    Variations 
 The     snapping hip test   (sometimes known as the   clicking hip test   or 
the   extension test  ) is an active version of the   McCarthy test   and 
used to distinguish extra-articular snapping of the iliopsoas tendon 
as it passes over the femoral head or the iliopectineal eminence ante-
riorly. Iliopsoas syndrome is a source of groin pain and clicking and 
is most commonly encountered in young, athletic patients. It may 
also be associated with inflammatory or degenerative arthritis in 
the hip, or present post hip arthroplasty. The patient lies supine and 
actively brings the affected hip into a flexed, adducted and inter-
nally rotated position. The clinician places one hand over the ante-
rior aspect of the hip joint to palpate for snapping. The other hand 
is then free to guide the movement of the patient’s leg downwards. 
The patient actively extends, abducts and externally rotates the hip 
from the starting position. A positive test is indicated by pain and 
reproduction of the patient’s familiar snapping sensation ( Magee 
2008 ). Alternative causes of extra-articular snapping are the tensor 
fascia lata/gluteus maximus slipping over the greater trochanter and 
the iliofemoral ligament movement over the anterior joint capsule.  

    Related tests 
 Other   labral tests have attempted to identify the location of the tear 
( Fitzgerald 1995 ). For the   posterior labral tear test   ( Fig. 5.5   ) the hip 

Articular tests

A B

 Fig. 5.5  ●       Start (A) and end position (B) of the posterior labral tear test.    
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is taken into in a flexed, adducted and internally rotated position 
( Fig. 5.5A)  and then passively moved into the reverse pattern of 
extension, abduction and external rotation ( Fig. 5.5B ). The opposite 
manoeuvre is used for the   anterior labral tear test  . The hip starts 
in full flexion, external rotation and abduction and is then moved 
passively into extension, internal rotation and adduction. Pain and/
or clicking reproduced with either of these manoeuvres would be 
suggestive of a labral tear. Fitzgerald’s (1995) study prospectively 
examined patients with surgically verified labral pathology and 
although 54 of 55 patients reported a positive finding (pain and/or 
a click) on one of these tests, it was not possible to specifically iso-
late the exact site of the lesion.

   EXPERT OPINION  COMMENTS 

    ★     Posterior labral tear test 
 The posterior labral tear test can be 
adapted so that the hip is taken into 
extension over the edge of the couch. 

 The     log roll test   can also be used to detect pathology of the 
acetabular labrum or identify hip joint laxity. The patient lies supine 
with the lower limbs relaxed in a neutral position. Standing on the 
affected side, the hands are positioned over the anterior aspect of 
the patient’s thigh, just above the knee. The thigh is then passively 
rolled into full internal rotation and then full external rotation. The 
test may elicit a click in the presence of a labral tear. An increase 
in the range of movement of the affected hip can indicate laxity 
( Austin et al 2008 ; see torque test, p. 163).

   EXPERT OPINION  COMMENTS 

    ★★   Log roll test 
 The log roll test can be useful as a general 
assessment for hip pathology. As the patient 
lies supine, excess external rotation caused by 
hip instability/laxity is indicated by the foot of 
the affected leg rolling outwards. 

    FABER test 

    Aka 
        The  ‘ 4 ’  test  
    Patrick’s test  
    Jansen’s test        
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    Purpose 
 To   test primarily for articular pathology in the hip joint. Also 
stresses the sacro-iliac joint (SIJ), iliopsoas tendon and the lumbar 
spine.  

    Technique 
    Patient position 
 The   patient lies supine and the affected leg is flexed and externally 
rotated so that the lateral aspect of the ankle is positioned just above 
the opposite knee joint. If this starting position is uncomfortable for 
the patient, the knee can be brought more into the midline to reduce 
hip abduction.  

    Clinician position 
 Standing   at the patient’s affected side, the pelvis is stabilized by apply-
ing gentle pressure over the opposite anterior superior iliac spine.  

    Action 
 The   patient is asked to lower the knee towards the couch and if full 
range is achieved, gentle overpressure can be applied to the medial 
aspect of the knee to assess full passive range and end-feel.  

 Fig. 5.6  ●       Flexion, abduction and external 
rotation (FABER) test.    

Articular tests
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    Positive test 
 A   positive test is indicated by the reproduction of the patient’s pain 
or reduced range of movement. If the knee lowers to a point which 
is level to the opposite knee or the range is equivalent to the con-
tralateral side, range is considered to be normal.   

    Clinical context 
 The   test position places the hip in Flexion, ABduction and External 
Rotation, giving the acronym FABER. Interpretation of the test can 
be difficult as the position adopted not only tensions the hip joint 
capsule and neighbouring iliopsoas tendon but also the anterior 
sacroiliac ligaments ( Atkins et al 2010 ). 

 The   FABER test was evaluated in a study examining the cor-
relation between clinical examination, imaging investigations 
and arthroscopy in a prospective study of 25 patients with hip 
pain. A range of hip joint pathologies was found including labral 
lesions, chondromalacia, loose bodies, synovitis and acetabular 
rim lesions. Of the 17 patients who recorded a positive FABER test 
pre-operatively, 15 were found to have hip pathology, although 
there was no correlation between a positive test and a specific 
lesion, rendering the test 88% sensitive. In contrast, magnetic reso-
nance arthrography was 100% specific in 13 patients but lower 
levels of sensitivity were reported because of failure in some cases 
to identify pathology later verified by arthroscopy. The findings 
on clinical examination, including positive FABER (see p. 160) and 
FAIR tests (see p. 152), should alert the clinician to the possibility 
of hip pathology (particularly involving the labrum) and provide 
the basis for further investigations ( Mitchell et al 2003 ).  

    Clinical tip 
 Groin   pain and limitation of movement without the addition of 
overpressure is more likely to highlight a hip lesion, whereas uni-
lateral lumbar/buttock pain reproduced with overpressure may be 
more attributable to a SIJ problem ( Atkins et al 2010 ). In addition to 
the site of pain, the patient’s age, history and other clinical findings 
will also help in the differential diagnosis but this is not universally 
the case and the possibility of co-existent dysfunction in both the 
hip and SIJ may need to be considered.
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   EXPERT OPINION  COMMENTS 

    ★★   FABER test 
 Useful as a non-specific test for assessing hip 
pathology. 

    Torque test 

    Purpose 
 To   test the capsular ligaments and passive stability of the hip joint.     

    Technique 
    Patient position 
 Lying   supine to one side of the treatment couch with the buttock 
just off the edge.  
    Clinician position and action 
 The   clinician stands between the couch and the patient’s affected leg 
with the cephalic hand placed over the anterior aspect of the thigh. 
The caudal hand supports the lower limb at the ankle. With the knee 
extended, the hip is taken to end-range extension over the edge of the 
couch until the pelvis just starts to rotate anteriorly. The hip is then 
taken to end-range internal rotation using the ankle to supply the lev-
erage while simultaneously applying a strong posterolateral pressure 
over the anterior aspect of the upper thigh for 20 seconds.  
    Positive test 
 Reproduction   of the patient’s pain suggests hip instability.   

 Fig. 5.7  ●        Torque test.    

Articular tests



164  HIP 

    Clinical context 
 Hip instability   is much less commonly encountered than instability 
at the shoulder largely because of the congruence of the pelvic and 
femoral architecture, although if this stable arrangement is altered  
due to congenital dysplasia, hip arthroplasty or capsular laxity 
(occurring as a result of connective tissue disorders such as Ehlers –
 Danlos syndrome), instability may ensue. 

 Significant   trauma with the hip in a flexed position (typically a 
car collision where the knee impacts with the dashboard) is most 
likely to cause posterior instability and usually does so in combina-
tion with a fracture or dislocation. With this history a diagnosis of 
instability should be considered ( Byrd 2005 ). However, more subtle 
degrees of anterior instability have recently been reported in patients 
following comparatively minor trauma such as a fall onto a flexed 
hip or a sudden movement into abduction or external rotation. 
Damage to the ligamentum teres has been hypothesized as a possi-
ble cause for this instability ( Bardakos  &  Villar 2009 ). Symptoms and 
clinical signs are very similar to those reported in FAI i.e. groin pain 
related to activity, possibly accompanied by clicking, locking or giv-
ing way, positive impingement tests on examination (see McCarthy 
test, p. 156; FABER test, p. 160; FAIR test, p. 152; active SLR test,
p. 165) and further radiological investigations are required to aid the 
differential diagnosis process ( Bardakos  &  Villar 2009 ).  

    Clinical tip 
 The   torque test can be modified to stress individual components of 
the capsular ligaments more specifically ( Lee 2004 ) by taking the 
hip into extension and full external rotation and adding abduction 
to focus stress on the   iliofemoral ligament   and adduction to test 
the   pubofemoral ligament   with the femoral distraction added in an 
identical manner. The   ischiofemoral ligament   is tested by the FAIR 
test (see p. 152).

   EXPERT OPINION  COMMENTS 

    ★   Torque test 
 Hip instability can also be assessed using the log 
roll test. The torque test is also helpful to assess 
for psoas tightness and pain. 
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    Active straight leg raise (SLR) test 

    Aka 

        Stinchfield resisted hip flexion test  
    Mens test       

    Purpose 
 To   test for intra-articular hip pain (e.g. OA, labral tear, femoro-
acetabular impingement), fracture, pain stemming from a hip pros-
thesis and contractile lesions of the hip flexors.  

    Technique 
    Patient position 
 Lying   supine.  
    Clinician position 
 Standing   on the affected side.  
    Action 
 Keeping   the knee extended, the patient performs a straight leg raise 
(SLR) to approximately 20 – 30 ° . The clinician then steadily resists the 
SLR by applying pressure to the lower aspect of the anterior thigh.  
    Positive test 
 Reproduction   of the patient’s hip pain, which is usually in the groin 
or anterior aspect of the thigh.   

 Fig. 5.8  ●        Active straight 
leg raise (SLR).    

Articular tests

    Clinical context 
 Active   lifting of a straight leg approximately 15     cm from the bed 
while in the supine position generates a reaction force through the 
hip of 1.8  �  body weight and can be used to indicate intra-articular 
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hip pathology. Adding a resistance to the leg will increase the force 
and make the test more sensitive for hip joint pathology but poten-
tially less specific ( Callaghan et al 2007 ) as this will increase the 
stress on adjacent structures, namely the hip flexors (rectus femoris, 
sartorius and iliopsoas), the lumbar spine and sacro-iliac joint.

   EXPERT OPINION  COMMENTS 

    ★★   Active SLR test 
 Groin pain on this test suggests hip pathology, 
with reproduction of buttock and/or low 
back pain more suggestive of a lumbar or SI 
problem. The Ling test (see below), is a useful 
variation to discriminate between hip and 
spinal pathology. 

    Clinical tip 
 The   active SLR is also used as a validated test to measure effective 
load transfer between the trunk and lower limbs ( Lee 2004 ). Rather 
than assessing for pain, the effort required by the patient to main-
tain good pelvic stabilization throughout the test is noted. Excessive 
effort, loss of global and local muscle stabilization or compensatory 
movement of the pelvis into flexion, extension, rotation or lateral 
flexion during the test, indicates poor muscle control around the 
pelvis and spine.  

    Variations 
 The     Ling test   is an adaptation of the SLR test. Active SLR to 
approximately 20 °  is performed on the affected leg and the patient 
is asked about the effect on their pain. The clinician then supports 
the patients heel and resists active hip extension. Pain which dimin-
ishes with resisted extension incriminates the hip, whilst unchanged 
symptoms should cast suspicion towards the spine.     

    ●  B     MUSCLE AND TENDON TESTS           

    Thomas’s test 

    Aka 

        Hugh Owen Thomas (HOT) test  
    Thompson test  
    Rectus femoris contracture test        
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    Purpose 
 To   test for a fixed flexion deformity at the hip and assess muscle 
length of the rectus femoris, iliacus, tensor fascia lata (TFL) and the 
iliotibial band (ITB).  

    Technique 
    Patient position 
 Lying   supine.  
    Clinician position 
 Firstly  , the clinician checks that the patient is able to maintain their 
normal lumbar lordosis with the legs comfortably resting on the 
couch. In patients with soft tissue tightness or flexion contracture, 
the affected hip(s) will be held in a degree of flexion (this may also 
present as an increased lumbar lordosis). One hand is then placed 
under the patient’s lumbar spine in order to assess the degree of 
lumbar movement during the test.  
    Action 
 The   patient flexes the unaffected hip and knee towards the chest 
until the lumbar spine is flattened as assessed by the clinician’s hand. 
The patient then grasps the knee with both hands and maintains the 
hip in this position. Attention is then turned to the affected leg where 
the position of the thigh in relation to the couch is determined.  
    Positive test 
 In   a normal hip, the affected thigh is able to remain extended, resting 
on the couch. In the presence of soft tissue tightness or a fixed flex-
ion deformity, the affected hip will be drawn into a degree of flexion 
bringing the thigh away from the couch. If the clinician attempts to 

 Fig. 5.9  ●       Thomas’s test.    

Muscle and tendon tests
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passively extend the hip by pushing the thigh in a downwards direc-
tion, the patient will report a stretching sensation over the anterior 
hip and thigh and an attempt to increase their lumbar lordosis will 
be noted. If the hip gravitates more towards abduction than flexion 
during the test (the J sign), shortening of the ITB is likely ( Magee 
2008 ,  Placzek  &  Boyce 2006 ).   

    Clinical context 
 A   fixed flexion deformity may occur for several reasons. Soft tissue 
shortening in the hip flexors can occur as a consequence of spasti-
city, pain or a habitually flexed posture and bony changes second-
ary to osteoarthritis or fracture may cause a physical block to hip 
extension. The test may appear positive if there is a fixed lumbar 
lordosis or significant posterior pelvic tilt which can give the illu-
sion of a fixed hip flexion deformity.  

    Clinical tip 
 To   differentiate between soft tissue tightness and joint restriction: 

      ●      passively explore the end of available joint range and assess the 
end-feel as this can help to detect minor but significant differences  

      ●      when testing muscle length, palpation for tightness within the 
muscle may help to distinguish between muscle contracture and 
tightness in the joint itself. If the muscle being tested feels com-
paratively relaxed, the joint is more likely to be involved  

      ●      muscle energy techniques (e.g. hold/relax) can be used at the 
end of available range, with increasing extension indicating 
tightness of the hip flexors.   

   EXPERT OPINION  COMMENTS 

    ★★★   Thomas’s test 
 Used on most patients to assess for a fixed 
flexion deformity. 

    Variations 
 The     modified Thomas’s test   ( Fig. 5.10   ) allows more effective anal-
ysis of the length of individual muscles ( Lee 2004 ). The patient 
 ‘ perches ’  on the edge of the treatment couch at one end. The clini-
cian stands adjacent to the affected side. The patient then flexes the 
opposite knee and hip towards the chest and slowly rolls backward 
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onto the couch as the clinician supports the patient’s head. Once 
lying, the affected thigh is allowed to hang off the end of the couch. 
Gentle overpressure can be applied to the anterior thigh to further 
assess the range of available hip extension (see  Fig. 5.10 ). Rectus 
femoris length is measured by recording the angle of knee flexion 
with the hip in a neutral position (the normal angle of knee flex-
ion in this position is around 80 ° ). TFL/ITB length is assessed in the 
same position but considered tight if the hip drifts into some abduc-
tion as it is extended (see Ober’s test, p. 171). Further evaluation of 
the ITB length can be achieved by observing the extent of tibial rota-
tion at the knee, as the test position will have the tendency to pull 
the tibia into external rotation and consequently limit passive inter-
nal rotation if the ITB is tight. 

 A   contracture of the rectus femoris can also be detected with 
  Ely’s test  . The patient lies prone and the knee is passively flexed 
to approximately 90 ° . If there is shortening or contracture of the 
muscle, the hip on the same side will endeavour to flex as flexion is 
added at the knee.   

 Fig. 5.10  ●        Modified Thomas’s test assess-
ing the range of hip extension.    

Muscle and tendon tests
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    Modified Ober’s test 

    Purpose 
 To   assess ITB and tensor fascia lata (TFL) extensibility.     

    Technique 
    Patient position 
 Lying   on the unaffected side with the hip and knee flexed to provide 
a stable base. The affected hip is uppermost and in a neutral position.  

    Clinician position 
 Standing   behind the patient, the caudal hand crosses over the top 
of the uppermost leg and cups the medial aspect of the thigh just 
above the knee. The cephalic forearm stabilizes the pelvis by apply-
ing a firm downward and forward pressure onto the iliac crest. The 
affected hip is then drawn into an extended and abducted starting 
position ensuring that neutral femoral rotation is maintained.  

    Action 
 The   pelvis must be prevented from tilting backwards by main-
taining the downward and forwards pressure with the stabilizing 
arm. Maintaining the affected hip in extension the thigh is lowered 
towards an adducted position. The end-point of the test is either 
cessation of hip adduction as the leg reaches a resting position on 
the couch or the clinician detecting movement of the pelvis.  

    Positive test 
 A   positive test is either reproduction of the patient’s lateral hip pain 
or reduced range of movement. The normal range of hip adduction 

 Fig. 5.11  ●        Modified 
Ober’s test.    



171

in the modified Ober’s test position is 10 °  beyond neutral and an 
inability to reach this range is therefore considered abnormal.   

    Clinical context 
 The   effects on the ITB of both the modified and original Ober’s 
tests (see below) have been evaluated using ultrasound imaging in 
healthy subjects. Both tests were shown to cause a reduction of the 
ITB width as the adduction stretch was gradually increased until 
a neutral adduction angle was reached. Beyond the neutral posi-
tion, only the modified Ober’s test resulted in a further reduction 
in the ITB width ( Wang et al 2006 ). Because the   modified Ober’s test   
allows a greater range of adduction to be achieved and more effec-
tively tensions the ITB, it is the preferred test for many clinicians 
( Gajdosik et al 2003 ,  Reese  &  Bandy 2003 ).  

    Clinical tip 
 To   make sure that the ITB passes over the greater trochanter during 
the test, the clinician must ensure that the hip stays in the extended 
position throughout the manoeuvre.

   EXPERT OPINION  COMMENTS 

    ★★   Modified Ober’s test 
 Useful in assessing lateral hip pain. If positive, 
along with tenderness over the greater 
trochanter, a diagnosis of trochanteric bursitis/
tendinopathy is likely. 

    Variations 
 The   original   Ober’s test   ( Fig. 5.12   ;  Ober 1936 ) was described for use 
with patients suffering from low back pain and sciatica. The position 
of both clinician and patient is as described above. The affected knee 
is then flexed to 90 °  and the hip lowered into the adducted position. 
A reduced range (normal range 0 °  adduction) is anticipated when 
compared with the modified Ober’s test (see  Fig 5.11 ). It has been 
suggested that the original test selectively stresses the TFL more than 
the ITB, while the modified version reverses this tendency. Ober’s 
test can also be limited by contracture of the rectus femoris muscle 
and this can be evaluated further with Thomas’s test (see p. 166). 
The position of hip extension and knee flexion adopted in the modi-
fied Ober’s test also tensions the femoral nerve and provocation of 
back pain or thigh pain/paraesthesiae during the test would guide 
the clinician to investigate the lumbar spine and neural tissue.   

Muscle and tendon tests
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    Trendelenburg test 

    Purpose 
 To   test for stability of the pelvic/hip complex and strength of the 
hip abductors.     

    Technique 
    Patient position 
 Standing  .  
    Clinician position 
 Standing   facing the patient in order to observe the outcome of the 
test and provide some support to the patient with the hands if 
required.  
    Action 
 The   patient is asked to transfer their weight onto the affected leg 
and lift the unaffected foot off the ground by flexing both the hip 
and knee. The clinician observes the movement as the weight is 
transferred onto the symptomatic side.  
    Positive test 
 A   positive/abnormal test is recorded if the pelvis on the non-weight-
bearing side drops because the gluteal muscles on the weight-bearing 
side cannot maintain the pelvis in a neutral position. Normally 
the glutei will produce a slight uplift of the pelvis on the non-
weight-bearing side as weight is borne on the opposite leg. In a 
study of normal volunteers the change in position of the pelvis on the 
femur was measured at a barely detectable 4 °  and, that being the case, 
normal abductor performance could be assumed ( Youdas et al 2007 ).   

 Fig. 5.12  ●        Original 
Ober’s test.    
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    Clinical context 
 There   are several variations of the original test described by 
Trendelenburg in 1897 ( Hardcastle  &  Nade 1985 ). In an attempt to 
standardize the method and interpretation of the Trendelenburg test, 
normal subjects were compared to a group of symptomatic subjects 
with disorders of the hip or spine. Several factors were identified 
which commonly led to incorrect interpretation of the test, namely 
faulty technique because of poor understanding, use of the trunk 
muscles rather than the glutei to elevate the pelvis, shift of the trunk 
and body weight over the weight-bearing leg and using pain rather 
than weakness to distinguish a positive test ( Hardcastle  &  Nade 
1985 ). This study led to a modified version (see Variations).    

 A   positive test is not diagnostic of a specific pathology and, as with 
most tests, needs to be evaluated in the light of other presenting signs 
and symptoms. It has, however, been shown to be a useful predictor of 
gluteal tendon pathology or weakness in patients with lateral hip pain. 
In a sample of 24 female patients with lateral hip pain, the presence of 
both a positive Trendelenburg test and an accompanying Trendelenburg 
gait was found to be a better predictor of a gluteus medius tear than 

 Fig. 5.13  ●         Trendelenburg test on a nor-
mal subject where the pelvis position is 
maintained as weight is borne through the 
supporting leg.    

Muscle and tendon tests
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pain found on either resisted hip abduction or internal rotation and 
served as a reasonable determinant for MRI referral ( Bird et al 2001 ). 

 In   another small study where MRI was used as the reference 
standard to diagnose gluteal tendinopathy, patients were asked 
to adopt a modified Trendelenburg test position for 30 seconds. 
Provocation of pain (rather than weakness) in this position was 
found to be very sensitive and specific in detecting the presence of 
gluteal tendinopathy and/or bursitis ( Lequesne et al 2008 ).  

 TABLE 5.3          TRENDELENBURG TEST  

   Author and year  LR �   LR �   Target condition 

    Bird et al 2001   3.2 
   �   

 0.35  
  �   

 Gluteal tendon tear 
(weakness) 

    Lequesne et al 
2008  

 37
    �  �  �   

 0  
  �  �  �   

 Gluteal tendinopathy  � / �  
bursitis (pain) 

    Clinical tip 
 A   trick movement (side-flexion towards the weight-bearing side) 
may be performed by the patient with gluteal weakness who is 
unable to achieve a normal response to Trendelenburg testing.

   EXPERT OPINION  COMMENTS 

    ★★★   Trendelenburg test 
 Used with most patients. Most accurate if one-
legged stance is maintained for 30 seconds. 

    Variations 
 The     Hardcastle and Nade method   ( Hardcastle  &  Nade 1985 ) has the 
clinician standing behind the patient. If some support is required 
to allow the patient to balance, this should be provided on the 
weight-bearing side. The patient is asked to stand on the affected 
leg and lift the other foot off the floor. They then attempt to raise 
the pelvis on the unaffected side while the clinician observes the 
movement and transference of weight. A negative test (i.e. normal 
response) is found if the pelvis on the non-weight-bearing side can 
be raised and held for 30 seconds while the patient maintains a 
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straight, neutral position with the head aligned over the supporting 
hip and foot ( Fig. 5.14A   ). A positive test (i.e. abnormal) is indicated 
by either the pelvis on the non-weight-bearing side dropping or an 
inability to raise the pelvis and maintain this position for 30 seconds, 
the so called  ‘ delayed Trendelenburg response ’  ( Fig. 5.14B ).     

A B

 Fig. 5.14  ●        Hardcastle and Nade method. A normal subject maintaining a raised position 
of the pelvis on the non-weight-bearing leg (A). A positive test is indicated if the patient is 
unable to achieve or maintain the raised position (B).    

Other tests

    ●  C     OTHER TESTS           

    Craig’s test 

    Aka 
 Ryder   method for measuring femoral anteversion     

    Purpose 
 To   ascertain the degree of femoral anteversion.  

    Technique 
    Patient position 
 Lying   prone with the thighs and knees approximated and the 
affected knee flexed to 90 ° .  
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    Clinician position and action 
 Using   one hand, the lateral aspect of the greater trochanter on the 
affected side is palpated. The other hand uses the patient’s foot as 
a lever and passively internally rotates the hip until the greater tro-
chanter reaches its most prominent point laterally. The angle that 
the line of the tibia makes with the vertical equates to the degree of 
femoral anteversion.  
    Positive test 
 The   normal angle of femoral anteversion in the adult is between 
8 °  and 15 ° . An angle greater than 15 °  indicates increased femoral 
anteversion; less than 8 °  indicates femoral retroversion.   

8−15°
 Fig. 5.15  ●         The normal degree of femoral 
anteversion (8 – 15 ° ) is indicated by the 
angle formed between the vertical axis and 
the line of the tibia.    

    Clinical context 
 The   femoral neck normally projects anteriorly from the shaft of the 
femur. This degree of anteversion (which simply means  ‘ leaning for-
ward ’ ) is measured by the angle formed between the axis of the neck of 
femur and an imaginary line through the femoral condyles at the knee. 

 It   is suggested that the degree of femoral and acetabular rota-
tion is determined by intrauterine foetal position during pregnancy. 
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In 85% of cases the acetabular and femoral positions normalize 
after birth and the degree of anteversion gradually decreases from 
30 – 40 °  in childhood to approximately 15 °  with skeletal maturity. 
There is also a gender variation, with an average angle of 14 °  in 
women compared to 7 °  in men ( Magee 2008 ). 

 An   increased angle of anteversion is accompanied by excessive 
internal rotation ( � 60 °  is abnormal) and reduced external rotation 
of the hip, a presentation often epitomized by bilateral  ‘ squint-
ing ’  patellae. Osteoarthritis of the knee or patellofemoral instabil-
ity are both secondary problems that can also develop as a result. 
Decreased femoral anteversion can be found as a result of a slipped 
upper femoral epiphysis, coxa vara, a deep acetabulum or congen-
ital dysplasia and there is increasing evidence to suggest that this 
retroversion also predisposes to hip ostearthritis ( Giori  &  Trousdale 
2003 ,  Kim et al 2006 ,  Tonnis  &  Heinecke 1999 ) and femoro-acetabu-
lar impingement ( Giori  &  Trousdale 2003 ).  

                
   EXPERT OPINION  COMMENTS 

    ★★   Craig’s test 
 An easily performed test to assess anteversion 
in children and adults. 

    Sign of the buttock 

    Purpose 
 To   test for a serious lesion in the buttock or hip region, e.g. fracture, 
neoplasm or infection.     

    Technique 
    Patient position 
 Lying   supine.  
    Clinician position and action 
 Standing   adjacent to the side being tested the clinician performs a 
straight leg raise (SLR) on the affected leg and the angle achieved is 
noted (see  Fig. 5.16A ). At the point where increased pain is reported 
by the patient, the tension in the posterior thigh, buttock and sci-
atic nerve is removed by flexing the knee while maintaining the 
hip at the same angle (see  Fig. 5.16B ). Further hip flexion is then 

Other tests
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attempted. Under normal circumstances, it should then be possible 
to move the hip into further flexion.  
    Positive test 
 Once   the knee is flexed, further hip flexion would be expected but 
in fact none is possible as this increases the patient’s buttock pain. 
This may be accompanied by voluntary muscle spasm and the 
patient stopping further movement taking place ( Atkins et al 2010 ).   

A B

 Fig. 5.16  ●       In a positive sign of the buttock, the degree of hip flexion achievable with a 
straight leg raise (A), remains unchanged when the knee is flexed (B).    

    Clinical context 
 The   sign of the buttock is an unusual finding and, if genuinely 
detected, indicates the presence of a serious injury or disease pro-
cess such as fracture or neoplasm around the upper femur and pel-
vis, osteomyelitis, septic arthritis of the hip, ischiorectal abscess or 
septic bursitis. 

 In   addition to the sign of the buttock, lumbar flexion will also be 
limited and reproduce the patient’s buttock pain. The degree of flex-
ion achieved will be equal to the angle of flexion permitted with SLR 
and hip flexion testing. This is an important detail as there are many 
pathologies that can present simultaneously causing different degrees 
of limitation and pain but none that produce an  identical  loss of flexion 
( Atkins et al 2010 ). Pain on a number of resisted tests around the hip 
may also be evident as well as a subjective history of  ‘ red flags ’  such 
as unremitting pain, fever, weight loss or significant night pain.  

    Clinical tip 
 The   patient will register some apprehension to the examination, partic-
ularly in relation to the key elements of this test, and will instinctively 
withdraw from the movement, often before the pain is elicited. 
The anticipation of severe pain causes them to stop the movement 
either with their hand or verbally, at which point the examiner may 
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detect an  ‘ empty ’  end-feel  –  characterized by a sense that more 
range is obtainable but unavailable due to the patient being unwill-
ing to allow further excursion. The movement may also be limited 
by a combination of voluntary and involuntary muscle spasm which 
would further prevent movement if attempted.      
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    ●  A     ONE-PLANE TESTS 

    Valgus test 

    Aka 
        Abduction stress test        

    Purpose 
 To   primarily detect pain and/or laxity of the medial collateral liga-
ment (MCL).  

    Technique 
    Patient position 
 Lying   supine with the leg relaxed.  
    Clinician position 
 Standing   on the outside of the affected leg; the patient’s lower leg is 
lifted and supported between the waist and the inside of the clini-
cian’s elbow with the knee flexed to about 20 – 30 °  and the hip posi-
tioned in a degree of internal rotation and abduction. The heel of 
the outside hand is placed just above the lateral joint line, the inside 
hand is placed just below the medial joint line where the thumb can 
palpate the medial tibiofemoral joint line.  
    Action 
 Firm   inward pressure is applied with the outside hand and out-
ward pressure with the inside hand while rotating the body away 
from the end of the couch to achieve a valgus stress to the knee. The 
test can then be repeated with the knee in full extension.  
    Positive test 
 The   reproduction of medial knee pain alone is suggestive of injury 
to the MCL. An intact ligament produces a normal ligamentous 
end-feel where firm resistance to the valgus stress is noted. Loss 
of this normal resistance and an increase in valgus movement (in 
excess of 15 ° ) suggests structural damage to the MCL indicative of a 
more significant injury involving other structures. 

 In   full extension stability to the joint is afforded by the cruciate liga-
ments and laxity in this position is likely to represent major disruption 
to the knee and concurrent injury to the posterior capsule, posterior cru-
ciate ligament (PCL) and possibly the anterior cruciate ligament (ACL) 
should be suspected ( Malanga et al 2003 ,  Slocum  &  Larson 1968 ).   

One-plane tests
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    Clinical context 
 The   MCL is the most commonly injured knee ligament and the val-
gus stress test is the primary tool for assessing the integrity of its 
deep and superficial fibres. In addition the posteromedial capsule, 
posterior oblique ligament, PCL and ACL will also be subject to stress 
during this manoeuvre. 

 In   the acute injury, full physical assessment may not be pos-
sible because of pain, apprehension and swelling, so diagnosis 
may depend on assessment of the force and mechanism of injury, 
the degree of pain, the rapidity of swelling (immediate, significant 
swelling suggesting haemarthrosis) and the degree of disability. 

 Assessment   of the subacute or chronic lesion allows the MCL 
injury to be graded ( Bulstrode et al 2002 ,  Kesson  &  Atkins 2005 ):

   Grade  Findings 

   Minor/
grade I 

 Pain, tenderness and diffuse swelling with medial joint 
gapping of less than 5       mm on valgus testing with mainte-
nance of the normal joint end-feel and a minimal suction 
sign (drawing in the skin over the medial joint line) signi-
fies some MCL microfailure but no instability 

   Moderate/
grade II 

 Pain, tenderness and local swelling with medial joint 
gapping of 5 – 10       mm on valgus testing with maintenance 
of the normal joint end-feel and a marked suction sign 
caused by moderate to major MCL tear. Minor ligamentous 
laxity does not usually result in serious functional instabil-
ity unless the demands on the knee are high 

KNEE

 Fig. 6.1  ●        Valgus test.    
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   Grade  Findings 

   Severe/
grade III 

 Severe pain at the time of injury, significant swelling and 
possible haemarthrosis. Gapping of greater than 10       mm, 
with loss of the definite ligamentous end-feel, indicating a 
complete MCL rupture 

 Imaging   with stress X-rays and/or MRI may help grade the 
injury more specifically and determine the presence of concurrent 
damage to other structures. 

 Although   valgus stress is the most frequently used test in assess-
ing injury to the MCL, the absence of an appropriate reference 
standard against which to measure the accuracy of mild injury or 
rupture has resulted in little evidence to support its use. Only one 
study reported a sensitivity of 86% for MCL tears using arthroscopy 
as a reference standard ( Malanga et al 2003 ).  

    Clinical tip 
 Ensuring   that the hip is internally rotated prevents extraneous 
movement of the leg during testing and allows the application of 
selective stress on the structures responsible for stabilizing the 
medial aspect of the knee. A positive test in slight knee flexion 
incriminates the MCL and/or posterior capsule, as this position 
takes tension off the ACL which provides a secondary restraint to 
valgus in full extension. When repeated in full extension, a positive 
test suggests damage not only to the MCL and posterior capsule but 
also to one or both cruciate ligaments. 

 Tibial   rotation has an opposite effect on the collateral and cruciate 
ligaments. In  external  rotation the MCL/lateral collateral ligament 
are more taut and the ACL/PCL more lax and in  internal  rotation 
the opposite is true. The degree of MCL stress during this test can 
therefore be increased by adding external rotation of the tibia.

   EXPERT OPINION  COMMENTS 

   ★★★      Valgus test 
 Used in every patient as a screening test for medial 
knee stability and pain. 

One-plane tests
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    Varus test 

    Aka 
        Hughston’s varus stress test     
    Adduction stress test     

    Purpose 
 To   primarily detect pain and/or laxity of the lateral collateral liga-
ment (LCL).  

    Technique 
    Patient position 
 Lying   supine towards the edge of the couch.  
    Clinician position 
 Standing   on the affected side, the leg is lifted off the couch and 
the hip is passively abducted far enough to allow the clinician to 
stand in the space between the inside of the leg and the side of the 
couch. The patient’s lower leg is supported between the waist and 
the outer elbow and the hip is positioned in some degree of internal 
rotation. The heel of the outside hand is placed on the upper tibia 
just below the lateral joint line and the inside hand is placed just 
above the medial joint line on the lower femur.  
    Action 
 With   the knee in about 20 °  of flexion and the hip internally rotated, 
firm pressure is applied with both hands to achieve a varus stress 
while rotating the body in order to increase leverage.  
    Positive test 
 Lateral   knee pain or laxity on stress testing.   

    Clinical context 
 Lateral   or posterolateral knee injuries are relatively uncommon as 
the mechanism of injury usually requires an external impact (e.g. 
being hit by a car or a rugby tackle) to force the knee into an extreme 
varus position. In contrast to the MCL, the ligament is quite inde-
pendent of the lateral capsule and meniscus which makes the struc-
ture less vulnerable to injury. The normal degree of varus is variable 
(usually around 7 ° ) and should be compared to the normal knee if 
laxity is suspected. Stress X-ray showing a lateral opening of more 
than 8       mm is suggestive of a grade III injury (see ligament injury 
table, p. 184) and the likelihood of injury to the other posterolateral 
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structures (cruciate ligaments, posterolateral capsule, arcuate – 
popliteus complex, iliotibial band) increases with the degree of 
abnormal varus movement detected ( LaPrade  &  Terry 1997 ,  Larsen  &  
Toth 2005 ). Lateral instability, though much less common, is poten-
tially more disabling than medial instability. 

 Varus   stress tests the integrity of the LCL ligament. Although laxity 
noted on this test may indicate one-plane lateral instability, it is more 
likely to be positive where there has been injury to the other structures 
that contribute to posterolateral stability ( Malanga et al 2003 ). If this 
is suspected, the posterolateral drawer test (see p. 205), dial test (see 
p. 209) or external recurvatum test (see p. 211) are considered to be 
more accurate in detecting posterolateral rotational instability (PLRI; 
 Baker et al 1983 ). Conversely, a negative varus test does not rule out 
PLRI as an intact PCL contributes to varus stability in full extension 
and may limit varus excursion. In one large study, the LCL was found 
to be involved in only 23% of PLRI injuries ( LaPrade  &  Terry 1997 ). 

 There   is little evidence on the accuracy of any of the tests for the 
lateral structures of the knee primarily due to the absence of an 
appropriate reference standard. The clinical findings for lateral and 

One-plane tests

 Fig. 6.2  ●        Varus test.    
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posterolateral injuries of the knee are often subtle and, as a result, 
are more frequently misinterpreted ( Hughston et al 1976 ).  

    Clinical tip 
 To   maximize stress on the LCL, the tibia needs to be positioned 
in slight flexion and as much external rotation as possible as this 
reduces stress on the cruciates and leaves the iliotibial band lying 
centrally over the lateral joint line. 

 The   test can be repeated with the knee in full extension and if 
instability is still detected, major disruption of the knee has occurred 
and injury to either the cruciates, popliteus or other lateral struc-
tures should be suspected along with injury to the LCL ( Larsen  &  
Toth 2005 ,  Malanga et al 2003 ).

   EXPERT OPINION  COMMENTS 

    ★★★   Varus test 
 Used in every patient as a screening test for 
lateral knee instability. 

    Posterior drawer test 

    Purpose 
 To   detect posterior (one-plane) instability and posterior cruciate lig-
ament (PCL) laxity.    

    Technique 
    Patient position 
 Supine   with the hip flexed to 45 ° , the knee flexed to 90 °  and the foot 
placed on the couch.  

    Clinician position 
 The   lower leg is stabilized by sitting on the dorsum of the fore-
foot. Both hands grasp around the upper tibia with thumbs placed 
anteriorly over the joint line with the thenar area of both hands 
positioned over the upper tibia. The fingers can also palpate the 
hamstring tendons posteriorly to ensure they are relaxed.  
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    Action 
 The   tibia is pushed backwards with both hands. The quality of the 
joint end-feel should be appreciated and a ligamentous  ‘ stop ’  noted 
if the ligament remains intact.  
    Positive test 
 A   positive test is indicated by increased posterior excursion of the 
tibia and an associated loss of the normal end-feel. An increase in 
the slope of the infrapatellar tendon may also be noted.   

One-plane tests

 Fig. 6.3  ●        Posterior drawer test.    

    Clinical context 
 In   a complete PCL tear, the average extent of posterior excursion of 
the tibia is 9.2       mm although incomplete tears will produce varied 
degrees of laxity ( Hewett et al 1997 ). Injury of other stabilizing struc-
tures (i.e. arcuate – popliteus complex, posterior oblique ligament, 
iliotibial band) should always be considered as a potential source 
of pain and/or instability. Posterior excursion can be assessed and 
graded by measuring the amount of  ‘ step-off ’  between the anterior 
tibial plateau and the femoral condyles ( Larsen  &  Toth 2005 ).   
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   Grade  Amount of step-off between anterior tibial plateau and 
femoral condyles 

   1  Palpable step (approx 5       mm) 

   2  The normal anterior step is eliminated and the medial 
femoral condyle and medial tibial plateau are level 

   3  The medial tibial plateau is displaced posteriorly in relation 
to the medial femoral condyle resulting in a reverse  ‘ step 
off ’ . With this finding, posterolateral corner and medial 
injuries should also be considered 

 The   posterior drawer test is considered to be the most accurate 
test for diagnosing isolated PCL injuries but this has not been veri-
fied in studies examining its use as an isolated test. A high degree 
of sensitivity and specificity has been recorded where it is used as 
part of a composite assessment to determine PCL injury, particu-
larly when complemented by other tests such as the posterior sag 
test ( Malanga et al 2003 ); analysing the test in this context is helpful 
as it mirrors usual clinical practice. 

 Perhaps   unsurprisingly, increased inter-examiner reliability has 
been noted in the presence of more significant grade II and III inju-
ries ( Rubenstein et al 1994 ).  

 TABLE 6.1                          POSTERIOR DRAWER TEST

   Author and year  LR �   LR �   Target condition 

    Jackson et al 2003   16.2  
  ★  ★  ★   

 0.2  
  ★  ★   

 PCL tear as part of a 
composite assessment 

    Solomon et al 2001   21  
  ★  ★  ★   

 0.05  
  ★  ★  ★   

 PCL tear as part of a 
composite assessment 

    Rubenstein et al 1994   90  
  ★  ★  ★   

 0.10  
  ★  ★   

 PCL tear as part of a 
composite assessment 

    Clinical tip 
 With   an isolated tear of the PCL, the greatest degree of tibial excur-
sion is noted at 90 °  flexion. Where the injury is located to the 
posterolateral corner, most excursion is found when the test is per-
formed in 30 ° . In a combined posterolateral corner and PCL injury, 
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increased posterior tibial movement will be noted when the test is 
repeated at both 30 °  and 90 °  flexion ( Larsen  &  Toth 2005 ) and injury 
to other lateral stabilizers will be likely. 

 If   the PCL is ruptured, the tibia, having lost some posterior 
restraint, tends to gravitate backwards (posterior sag sign). This 
false starting position can lead an inexperienced clinician to incor-
rectly record an increase in anterior tibial translation when in fact 
there is PCL insufficiency. Observing for a posterior sag of the tibia 
on the femur and performing the posterior drawer test prior to ACL 
assessment should guard against this (see related tests).

   EXPERT OPINION  COMMENTS 

    ★★★   Posterior drawer test 
 A standard test used in all patients which accurately 
identifies PCL tears. 

    Related tests 
 The     posterior sag sign/gravity drawer test/Godfrey’s test   is a use-
ful adjunct to the posterior drawer test. The patient lies supine 
with the hips and knees flexed to 90 °  and the lower legs supported 
by the clinician. If posterior instability is present, a posterior  ‘ sag ’  
appears and additional backward pressure will increase this poste-
rior displacement. 

 The     active drawer test/quadriceps active test   can be helpful in 
confirming PCL insufficiency. In the drawer test position with the 
foot stabilized, the patient is asked to attempt to extend the knee. 
The backwards sag of the tibia will be reduced with this isometric 
contraction of the quadriceps (bringing the tibia back into its nor-
mal position) and increased with hamstring isometric contraction. 
This positions the tibia in its fully displaced position and provides 
a good starting position for maximum anterior translation to occur 
when the quadriceps contract again.   

    Anterior drawer test 

    Purpose 
 To   detect anterior (one-plane) instability and anterior cruciate liga-
ment (ACL) laxity.     

One-plane tests
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    Technique 
    Patient position 
 Lying   supine with the knee flexed to 90 °  and foot placed on the 
couch.  
    Clinician position 
 The   patient’s foot is stabilized by sitting on the dorsum of the forefoot. 
Both hands grasp around the upper tibia with thumbs placed anteri-
orly over the joint line. Also, in this position the hamstring tendons 
can easily be palpated to ensure the muscle is completely relaxed and 
that voluntary or involuntary resistance to the test is avoided.  
    Action 
 The   tibia is drawn forwards with both hands and a comparison of 
the degree of anterior translation is made with the other knee. The 
quality of the joint end-feel should be appreciated and a ligamen-
tous  ‘ stop ’  noted if the ligament remains intact.  
    Positive test 
 Increased   anterior excursion of the tibia accompanied by the loss 
of normal ligamentous resistance usually indicates significant 

 Fig. 6.4  ●        Anterior drawer test.    
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injury. In a healthy knee, it is normal for approximately 6       mm of 
anterior tibial translation to be present ( Magee 2008 ). If the ACL is 
injured in combination with the medial ligament/capsule, a much 
greater degree of anterior translation will be present (15       mm or 
more).   

    Clinical context 
 In   an evaluation of the evidence around physical tests at the knee, 
a composite assessment (which included the anterior drawer test) 
was found to be more accurate than any one single test in diagnos-
ing ligament and meniscal lesions ( Solomon et al 2001 ). The test has 
also demonstrated a high degree of specificity ( Jackson et al 2003 ) 
although doubts over its degree of sensitivity led other studies to 
conclude that the test should be secondary to the more sensitive 
Lachman (see p. 194) or pivot shift test (see p. 201) ( Benjaminse et al 
2006 ,  Jackson et al 2003 ,  Ostrowski 2006 ,  Scholten et al 2003 ). It is 
an easier test to perform, however, and for the less experienced 
practitioner, the findings may be more helpful than trying to detect 
abnormalities with the pivot shift test. The sensitivity of all these 
tests improves when testing in the acute stages is avoided and they 
are used either when the patient is anaesthetized or in the suba-
cute/chronic stage of the condition.    

 In   the test position of 90 °  knee flexion, the MCL and posterior 
capsule provide secondary restraints to anterior tibial translation. If 
these structures are intact and the ACL is injured in isolation, the 
drawer test will be normal, leading to a false negative result. Other 
factors that can lead to a false negative result are hamstring spasm, 
a bucket-handle meniscal tear which blocks anterior translation of 
the tibia, or a partial ACL tear which has attached to the PCL dur-
ing the healing process ( Kim  &  Kim 1995 ). A false positive test can 
occur (increased anterior translation even when the ACL is intact) 
if the medial coronary (meniscotibial) ligament has been disrupted 
( Magee 2008 ). Increased anterior excursion of the medial tibial con-
dyle should lead the clinician to conduct further multiplanar tests 
(see Slocum AMRI, p. 198) to establish the extent of the rotational 
instability. If a click or sudden shift accompanies a positive drawer 
test, suspicion of a concurrent meniscal tear should be aroused. 
The sudden movement or jerk is known as   Finochietto’s jump sign   
( Magee 2008 ).  

One-plane tests
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    Clinical tip 
 If   the posterior cruciate ligament has been injured it can be difficult 
to establish the normal starting position for this test. PCL laxity or 
rupture will cause the tibia to drop backwards (posterior sag sign, 
see p. 191) which then falsely leads to an apparent increase in ante-
rior drawer. It is therefore necessary to eliminate a positive sag sign 
before recording an increase in anterior drawer.

 TABLE 6.2                          ANTERIOR DRAWER TEST

   Author and year  LR �   LR �   Target condition 

    Scholten et al 2003  
(review) 

 5.17  
  ★  ★   

 0.43    
★   

 ACL rupture 

    Solomon et al 2001  
(systematic review and 
pooled data summary) 

 3.8  
  ★   

 0.3  
  ★   

 ACL rupture 

    Benjaminse et al 2006  
(systematic review and 
pooled data) 

 10.2  
  ★  ★  ★   

 0.09  
  ★  ★  ★   

 Chronic ACL rupture 

    Katz  &  Fingeroth 1986   7.4  
  ★  ★  

17.93
    ★  ★  ★     

 0.8       

0.48         

 Acute ACL rupture 
under anaesthesia 
     Chronic ACL rupture 
under anaesthesia 

    Lee et al 1988   78  
  ★  ★  ★   

 0.2    
★  ★   

 ACL rupture 

   EXPERT OPINION  COMMENTS 

    ★★   Anterior drawer test 
 Useful as a secondary test if Lachman’s test is 
equivocal. 

    Lachman’s test 

    Aka 
        Anterior drawer in extension test     
    Trillat test  
    Lachman – Trillat test  
    Ritchie test     
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    Purpose 
 To   detect anterior (one-plane) instability and anterior cruciate liga-
ment (ACL) laxity.  

    Technique 
    Patient position 
 Lying   supine.  
    Clinician position 
 The   patient’s foot is stabilized between the clinician’s thigh and 
the couch. The outside hand is placed over the lateral aspect of the 
thigh just above the knee joint and the fingers wrapped around the 
back of the lower thigh while counterpressure is applied anteriorly 
with the thumb. The inside hand is placed over the medial aspect 
of the leg just below the knee joint using an identical grip, with the 
thumb placed over the tibial tuberosity and the knee positioned in 
about 10 – 30 °  of flexion.  
    Action 
 With   the outside hand stabilizing the femur, the lower hand firmly 
pulls the tibia forwards in an attempt to generate anterior transla-
tion. The quality of the joint end-feel should be appreciated and a 
firm ligamentous  ‘ stop ’  noted in the normal knee.  
    Positive test 
 Increased   anterior excursion of the tibia on the femur with an 
accompanying change in the end-feel usually indicates a significant 
injury. The firm resistance gives way to a softer or even absent end-
feel. The normal slope of the infrapatellar tendon also diminishes.   

One-plane tests

 Fig. 6.5  ●        Lachman’s test.    
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    Clinical context 
 This   is a test for one-plane anterior instability and is the most sen-
sitive physical test for diagnosing an isolated ACL injury. It was 
originally described by Torg but he named the test after his boss, 
Lachman ( Torg et al 1976 ).   

 In studies   using arthroscopy as the  ‘ gold standard ’  for ACL diag-
nosis ( Jackson et al 2003 ,  Ostrowski 2006 ) Lachman’s test has been 
shown to be both more sensitive and specific compared with the 
anterior drawer (see p. 191) and pivot shift (see p. 201) tests. The 
Lachman test has also been found to be more accurate than MRI in 
the diagnosis of ligamentous injury ( Kocabey et al 2004 ,  Liu et al 
1995 ,  Rose  &  Gold 1996 ), a negative test thereby effectively ruling 
out complete ACL rupture ( Scholten et al 2003 ). 

 The   test is less sensitive where there is complex or acute injury 
(Frobell et al 2007,  Yoon et al 1997 ) and, as with all ligament tests at 
the knee, is more sensitive when performed under anaesthesia 
( Kim  &  Kim 1995 ,  Katz  &  Fingeroth 1986 ). Torg’s original study ( Torg 
et al 1976 ) examined its use on patients with combined ACL and 
meniscal lesions and reported high levels of sensitivity, largely unaf-
fected by the presence of bucket-handle tears. False negative results 
have been reported however, in cases where there is only a partial tear 
of the ACL, in chronic lesions where the injured ACL has adhered to 
the PCL, or where there is a concurrent meniscal injury sufficiently sig-
nificant to prevent anterior translation of the tibia ( Kim  &  Kim 1995 ). 

 In   the test position, maximum tension is found in all portions of 
the ACL ( Kim  &  Kim 1995 ). If instability is detected, stress X-rays 
can assist in grading the degree of injury  (see below) although, in 
practice, clinicians are more likely to use their findings on examina-
tion to subjectively grade the degree of tibial translation.

   Grade  Amount of anterior tibial translation 

   1   �  5       mm 

   2  5 – 10       mm 

   3   � 10       mm 

    Clinical tip 
 In   the larger patient, the knee can be supported in the required flexed 
position over the clinician’s knee, making handling a heavy leg easier. 
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The degree of anterior drawer can be palpated if the fingers of the out-
side hand are placed over the joint line while the tibia is drawn forwards. 

 The   knee must be maintained in a degree of flexion through-
out the test to reduce tension on the medial and lateral collateral 
ligaments and the iliotibial band, thereby minimizing their abil-
ity to restrain anterior movement of the tibia ( Magee 2008 ).  Lerat 
et al (2000)  suggested that sensitivity of the test was improved by 
positioning the tibia in slight external rotation with the anterior 
translatory force coming from a posteromedial direction, as ante-
rior translation of the medial compartment is thought to be a better 
indication of ACL deficiency in chronic tears than translation of the 
lateral compartment.

   EXPERT OPINION  COMMENTS 

    ★★★   Lachman’s test 
 Extremely helpful, with a positive test confirm-
ing an ACL tear, but the range must be compared 
with the unaffected knee as this varies consider-
ably in the normal population. 

One-plane tests

 TABLE 6.3                           LACHMAN’S TEST

   Author and year  LR �   LR �   Target condition 

    Scholten et al 2003   9.6    
★  ★   

 0.15  
  ★  ★   

 ACL rupture 

    Solomon et al 2001       25  
  ★  ★  ★   

   0.1  
  ★  ★   

   ACL rupture 

    Benjaminse et al 2006   14.2  
  ★  ★  ★   

 0.16  
  ★  ★   

 Chronic ACL rupture 

    Katz  &  Fingeroth 1986   15.4  
  ★  ★  ★  
16.9    
★  ★  ★     

 0.23  
  ★   

0.16 
  ★  ★     

 Acute ACL rupture 
under anaesthesia 
     Chronic ACL rupture 
under anaesthesia 

   Lee et al 1988  88  
  ★  ★  ★   

 0.12  
  ★  ★   

 ACL rupture 

    Jackson et al 2003    12.3  
  ★  ★  ★   

 0.14  
  ★  ★   

 ACL rupture 
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    ●  B     MULTI-PLANE TESTS 

    ●     Anteromedial rotatory instability (AMRI) 

    Slocum (AMRI) test 

    Aka 
        Modified anterior drawer test  
    Lemaire’s  ‘ T ’  drawer test     

    Purpose 
 To   detect anteromedial rotatory instability (AMRI) of the knee.  

    Technique 
    Patient position 
 Lying supine   with the hip flexed to 45 ° , the knee flexed to 90 °  and 
the foot placed on the couch.  

    Clinician position 
 The   foot is turned out so that the tibia is positioned in about 15 °  of 
external rotation and then stabilized by sitting on the dorsum of 
the forefoot. Both hands grasp around the upper tibia, with thumbs 
placed anteriorly over the joint line in order to be able to detect ante-
rior movement of the tibia. The fingers are well placed to ensure 
the hamstrings are completely relaxed so that resistance to anterior 
movement of the tibia is avoided.  

    Action 
 The   tibia is drawn forwards with both hands and the extent of ante-
rior translation on the medial side of the knee is noted. The quality 
of the joint end-feel should be appreciated and a ligamentous  ‘ stop ’  
noted in the absence of significant injury.  

    Positive test 
 Increased   anterior excursion of the medial tibial condyle.   

    Clinical context 
 AMRI   occurs as a result of a forceful external rotation injury to the 
flexed knee while the foot is planted (e.g. pivoting on the weight-
bearing foot while running or jumping); the injury is therefore often 
sustained during sporting activities. 

 The   sequence of injury originally described by  Slocum  &  Larson 
(1968)  started with rupture of the medial collateral ligament and 
medial joint capsule followed by the posterior oblique ligament. 
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If the knee continues to rotate into further external rotation, espe-
cially if accompanied by a valgus force, strain then falls on the ante-
rior cruciate ligament which will ultimately rupture if the force is 
great enough. With this degree of instability, abnormal loading 
of the medial meniscus over time will predispose the knee to fur-
ther injury. Given the structures implicated in AMRI, other physi-
cal tests should be used to fully assess the stability of the knee (see 
Lachman’s test, p. 194; valgus test, p. 183). 

 The   degree of instability can be graded with stress X-rays by meas-
uring the extent of anterior subluxation of the tibia ( Magee 2008 ) (see 
below) although, in practice, clinicians are more likely to use their find-
ings on examination to subjectively grade the degree of tibial translation.  

             

Grade Amount of anterior tibial translation 

1  � 12 mm

2 12–20 mm

3  � 20 mm

    Clinical tip 
 The   tibia must not be  fully  rotated as this will tension the surround-
ing structures and could lead to a false negative finding. If abnor-
mal external rotation is noted when placing the leg into the pre-test 
position, major disruption of the medial capsule and deep portion 
of the medial ligament should be suspected. Greater degrees of 
instability would also implicate injury to the more superficial layer 
of the medial ligament and ACL ( Slocum  &  Larson 1968 ).

   EXPERT OPINION  COMMENTS 

    ★★   Slocum (AMRI) test 
 There is a lack of evidence to determine relative sensi-
tivities and specificities for this test and it is considered 
by clinicians to be insufficient, if used in isolation, to 
diagnose AMRI with confidence. It should therefore be 
employed alongside other instability tests. 

    ●     Anterolateral rotatory instability (ALRI) 

    Slocum (ALRI) test 

    Aka 
        Modified anterior drawer test     

Multi-plane tests
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    Purpose 
 To   detect anterolateral rotatory instability (ALRI) of the knee joint.  

    Technique 
    Patient position 
 Lying supine   with the hip flexed to 45 ° , the knee flexed to 90 °  and 
the foot placed on the couch.  

    Clinician position 
 The   tibia is positioned in about 30 °  of internal rotation. The foot 
needs to be stabilized for this test and this can be achieved by sitting 
on the dorsum of the forefoot. Both hands grasp around the upper 
tibia with thumbs placed anteriorly over the joint line in order to be 
able to detect anterior movement of the tibia. The fingers are well 
placed to ensure the hamstrings are completely relaxed so that mus-
cular resistance to anterior movement of the tibia is avoided.  

    Action 
 The   tibia is drawn forwards with both hands and the extent of ante-
rior translation on the lateral side of the knee is noted. The quality 
of the joint end-feel should be appreciated and a ligamentous  ‘ stop ’  
noted in the absence of significant injury.  

    Positive test 
 Increased   anterior excursion of the lateral tibial condyle.   

    Clinical context 
 This   is a modification of the anterior drawer test and is thought to 
detect the degree of anterolateral rotational excursion more spe-
cifically. In the normal knee, forward translation of the tibia in this 
position of internal rotation is prevented by tension in the postero-
lateral capsule, cruciate ligaments, popliteus tendon, lateral collat-
eral ligament and iliotibial band. A positive test may indicate injury 
to one or more of these structures ( Slocum  &  Larson 1968 ). Some 
laxity on varus testing (see p. 186) is also often evident, both with 
the knee flexed and in full extension.  

    Clinical tip 
 The   tibia must not be  fully  rotated as this will increase the tension 
of the cruciates and surrounding structures, which may reduce the 
sensitivity of the test and lead to a false negative finding.



201

   EXPERT OPINION  COMMENTS 

    ★★   Slocum (ALRI) test 
 The test can be useful if ALRI is suspected; however 
it can be difficult to interpret and other, more 
sensitive and specific tests for ALRI (e.g. pivot shift) 
may be preferred. 

    Pivot shift test 

    Aka 

        Lateral pivot shift test     
    Test of Macintosh     

    Purpose 
 To   assess for anterolateral rotational instability (ALRI) and laxity of 
the anterior cruciate ligament (ACL).  

    Technique 
    Patient position 
 The   patient lies supine with the head supported and leg relaxed.  
    Clinician position 
 The   patient’s hip is flexed to 45 °  and abducted to about 30 °  with the 
knee in 50 °  of flexion (the reduced position). The tibia is internally 
rotated by using the heel as a lever with the thumb of the caudal 
hand over the lateral border of the calcaneus and the fingers grip-
ping medially. The cephalic hand is placed on the outside of the leg 
just below the knee joint ( Fig. 6.6A) .  
    Action 
 While   maintaining the internal rotation, a valgus stress is applied with 
the cephalic hand as the knee is moved towards extension ( Fig. 6.6B ).  
    Positive test 
 The   lateral tibial condyle subluxes forwards on the tibial plateau 
as the knee approaches extension, sometimes accompanied with a 
clunk ( Fig. 6.6C ). 

 The   tibial condyle can also be reduced by reversing the manoeu-
vre. The knee is gradually taken into increasing flexion while main-
taining the valgus and rotational torque. At around 30 °  the tibia 
reduces backwards with a sudden  ‘ jerk ’   –  caused by the iliotibial 

Multi-plane tests
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band (ITB) changing its position and function from an extensor to a 
flexor and pulling the tibia back into its normal position as a result.   

  

  Clinical context 
 The   ACL is intimately involved in controlling the rolling and sliding 
that takes place during flexion/extension movements of the knee. 
When torn, the ACL is unable to control this complex mechanism and 
this leads to a repeated cycle of anterior subluxation (and reduction) 
of the lateral tibial plateau on the femoral condyle causing the patient 
to report pain, apprehension to certain movements and giving way on 
activity. The test assesses the dynamic stability of the knee and often 
reproduces the  ‘ giving way ’  feeling reported so often by patients. In 
addition to testing the integrity of the ACL, stress is also placed on 
the other lateral stabilizers (posterolateral capsule, arcuate – popliteus 
complex, lateral collateral ligament and the ITB).    

 The   pivot shift test is widely regarded as the primary test for ALRI 
( Ostrowski 2006 ) as it is considered to have a high degree of sensi-
tivity and specificity for diagnosing ACL injury ( Katz  &  Fingeroth 
1986 ,  Malanga et al 2003 ). It has been found to be at least as accurate 
as MRI in the diagnosis of ACL injury ( Kocabey et al 2004 ) although 
much of the research has been conducted on anaesthetized patients. 
The test has been shown to have a much lower level of sensitivity in 
the alert patient, particularly in acute conditions where it drops as 
low as 35% ( Donaldson et al 1985 ). A false negative result can also 
arise from protective muscle spasm in the acute knee, the inability 

BA C

 Fig. 6.6  ●        The pivot shift test start position ( A ). As internal rotation, valgus and extension 
are added, the knee is most likely to sublux at about 30 °  off full extension ( B ) before the 
end position is achieved ( C ).    
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of the patient to relax the muscles around the knee adequately or 
where other pathology/injury exists (e.g. medial collateral ligament 
injury, partial ACL tear, rupture of the iliotibial tract, lateral compart-
ment osteoarthritis, meniscal injury) ( Kim  &  Kim 1995 ). 

 The   test can be difficult to perform in the outpatient setting with 
an alert patient, and the drawer type tests (Lachman’s test, Slocum 
test, etc.) are regarded as being easier to perform and more likely 
to yield an accurate result in this environment. The pivot shift test 
can be quite uncomfortable for the alert patient (provocation of pain 
and muscle spasm in the acute knee is common) and is technically 
more challenging for the clinician  –  a combination which may lead 
to an inaccurate result ( Anderson et al 2000 ). 

 There   are a number of variations on this test (e.g.   soft pivot shift 
test  , the   jerk test of Hughston  ,   active pivot shift test  ,   Losee test  ) 
but these are no easier to perform well and evidence to support 
their use is lacking.  

Multi-plane tests

 TABLE 6.4                          PIVOT SHIFT TEST

   Author and year  LR �   LR �   Target condition 

    Scholten et al 2003   16  
  ★  ★  ★   

 0.69        ACL rupture 

    Boeree  &  Ackroyd 1991   10.3 
  ★  ★  ★   

 0.7        ACL rupture and 
menisci 

    Benjaminse et al 2006  12
    ★  ★  ★   

 0.78        ACL rupture 

    Katz  &  Fingeroth 1986  49.2  
  ★  ★  ★             

0.02    
★  ★     ★    

 ACL rupture under 
anaesthesia 

    Jackson et al 2003   20.3  
  ★  ★  ★   

 0.4 
  ★   

 ACL rupture 

    Clinical tip 
 The   patient should recline in such a way as to ensure the muscles 
around the knee are completely relaxed when testing. Attention 
should be paid to the position of the hip as this has considerable 
bearing on the tension of the ITB  –  the test is more sensitive when 
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the hip is positioned into some abduction and less so in adduction. 
The ITB also needs to be intact in order for the tibia to  ‘ jerk ’  back 
into a reduced position although the subluxation would still be evi-
dent regardless. It is important not to take the knee into full exten-
sion as the  ‘ locking home ’  mechanism of the knee forces the joint 
into a stable position where rotatory instability cannot be detected.

   EXPERT OPINION  COMMENTS 

    ★★   Pivot shift test 
 This test requires considerable experience to per-
form well and evaluate the findings accurately. 

    ●     Posteromedial rotatory instability (PMRI) 

    Posteromedial drawer test 

    Aka 

        Hughston’s posteromedial drawer sign     

    Purpose 
 To   assess for posteromedial rotatory instability (PMRI).  

    Technique 
    Patient position 
 Lying supine   with the hip flexed to 45 °  and the knee flexed to about 
90 ° . The foot is positioned inwards so that the tibia is internally 
rotated and stabilized on the couch.  

    Clinician position 
 The   foot needs to be stabilized for this test and this can be achieved 
by sitting on the dorsum of the forefoot. Both hands grasp around 
the upper tibia with thumbs placed anteriorly over the joint line in 
order to be able to detect posterior movement of the tibia.  

    Action 
 The   tibia is pushed posteriorly, noticing the degree of posterior excur-
sion on the medial side of the knee compared with the unaffected 
side.  
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    Positive test 
 The   tibia subluxes posteriorly and the posterior part of the medial 
femoral condyle falls backwards into some internal rotation. This is 
best assessed by looking at differences in condylar prominences of 
the tibia when compared to the contralateral knee.   

    Clinical context 
 This   variation of the posterior drawer test is used to detect the pos-
sibility of PMRI, which should be considered when posterior cruci-
ate and medial collateral ligament rupture co-exist. The anterior and 
posterior cruciate ligaments, posterior oblique ligament, posterome-
dial capsule, medial collateral ligament and semimembranosus can 
also be involved in PMRI.  

    Clinical tip 
 In   the test position, gravity acts on the tibia and causes it to drop 
back, potentially leading to a false positive test. Care should be 
taken to ensure that the tibia is in a neutral position prior to testing.

   EXPERT OPINION  COMMENTS 

    ★★   Posteromedial drawer test 
 Although not used routinely, it is the test of choice 
when a diagnosis of PMRI is being considered. 

    ●     Posterolateral rotatory instability (PLRI) 

    Posterolateral drawer test 

    Aka 

        Hughston’s posterolateral drawer sign     

    Purpose 
 To   assess for posterolateral rotatory instability (PLRI).  

    Technique 
    Patient position 
 Lying supine   with the hip flexed to 45 °  and the knee flexed to about 
90 ° . The foot is positioned outwards so that the tibia is externally 
rotated to a maximum of 15 °  and stabilized on the couch.  

Multi-plane tests
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    Clinician position 
 The   foot needs to be stabilized for this test which can be achieved 
by sitting on the dorsum of the forefoot. Both hands grasp around 
the upper tibia with thumbs placed anteriorly over the joint line in 
order to be able to detect posterior movement of the tibia.  

    Action 
 The   tibia is pushed posteriorly noticing the degree of posterior excur-
sion on the lateral side of the knee compared to the unaffected side.  

    Positive test 
 Essentially  , in tests for PLRI, the clinician assesses for excessive 
posterior rotation of the lateral tibial condyle. In this test, increased 
posterior excursion or rotation of the lateral tibial condyle when 
compared to the contralateral knee indicates a tear of both the PCL 
and the lateral collateral ligament ( LaPrade  &  Terry 1997 ).  
    Clinical context 
 The   terminology used in the literature regarding the anatomical 
structures involved in injuries at the posterolateral corner is inconsist-
ent. Essentially, varus movement is controlled by the lateral ligament 
and capsule while external rotation of the femur is primarily control-
led by the posterior cruciate ligament, arcuate – popliteus complex, 
lateral collateral ligament, biceps femoris tendon and the posterola-
teral capsule. 

 A   high incidence of multiple ligament involvement and peroneal 
nerve trauma are associated with posterolateral injury and a variety 
of physical tests are recommended to provide a complete evaluation 
of stability including the external recurvatum test (see p. 211), varus 
test (see p. 186), posterolateral drawer test (see p. 205), the dial test 
(see p. 209) and the reverse pivot shift test (see p. 207) ( Hughston  &  
Norwood 1980 ,  LaPrade  &  Wentorf 2002 ). 

 Although   a positive posterolateral drawer test is said to be diag-
nostic of PLRI ( Baker et al 1983 ) there is an absence of rigorous 
studies to support this. Posterolateral corner injuries are compara-
tively rare and account for only 2% of all acute knee ligament inju-
ries, most frequently occurring during high-energy/impact sporting 
activities ( Larsen  &  Toth 2005 ).   

    Clinical tip 
 In   the test position, gravity acts on the tibia and causes it to drop 
back, potentially leading to a false negative result. Care should 
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be taken to ensure that the tibia is in a neutral position prior to 
testing.

   EXPERT OPINION  COMMENTS 

    ★★   Posterolateral drawer test 
 Although not used routinely, it is a useful test 
along with the dial test (see p. 209) where PLRI is 
a diagnostic possibility. 

    Reverse pivot shift test 

    Aka 

        Jakob test        

    Purpose 
 To   assess for posterolateral rotatory instability (PLRI).  

    Technique 
    Patient position 
 The   patient lies supine with the leg relaxed.  
    Clinician position 
 The   caudal hand grasps the heel and places the forearm against the 
medial border of the foot in order to maintain external rotation of 
the tibia throughout the test while the cephalic hand supports the 
anterior and medial aspects of the knee. The hip is flexed to about 
45 ° and the knee taken into about 80 °  flexion.  
    Action and positive test 
 The   caudal hand maintains the external rotation of the tibia, at the 
same time applying a valgus stress to the knee ( Fig. 6.7A) . This 
position causes the lateral tibial plateau to sublux posteriorly in an 
unstable knee. The knee is then allowed to extend slowly and at 
around 20 – 30 °  of flexion, the iliotibial band then lies anterior to the 
axis of rotation, suddenly bringing the lateral tibial condyle back 
into a neutral position, indicating a positive test ( Fig. 6.7B ).   

    Clinical context 
 This   tests posterolateral corner instability caused by injury to the 
lateral collateral ligament and the posterolateral stabilizers (see 
posterolateral drawer test, p. 205;  Laprade  &  Terry 1997 ). Although 

Multi-plane tests
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comparatively rare, PLRI is considerably more disabling than medial 
instability as it involves injury to multiple structures and can be 
accompanied by anterolateral and anteromedial instability when 
the anterior cruciate ligament and medial capsular ligaments are 
also involved. 

 The   reverse pivot shift test is considered to be a difficult test to 
perform and hard to reproduce consistently, even with an anaesthe-
tized patient ( Larsen  &  Toth 2005 ) and this was verified in a study 
by  Cooper (1991)  in which the test was considered positive in 35% 
of normal knees examined under anaesthesia. 

 Many   clinicians rely more on the drawer type tests (see postero-
lateral drawer test, p. 205) in the outpatient setting because they are 
more comfortable for the patient, easier to perform for the clinician 
and more likely to yield an accurate finding ( Anderson et al 2000 ). 
Given the complexity of PLRI, a variety of physical tests are recom-
mended to provide a complete evaluation of the posterolateral sta-
bility of the knee including the external recurvatum test (p. 211), the 
varus test (see p. 186), the posterolateral drawer test (see p. 205) and 
the dial test (see p.  209) ( Bahk  &  Cosgarea 2006 ;  LaPrade  &  Wentorf 
2002 ). 

 There   is little evidence on the accuracy of any of the tests for the 
lateral structures of the knee, possibly because lateral instability is 
much less frequently encountered.  

    Clinical tip 
 The   test can also be done with the patient standing, using a support 
for balance, with the weight equally distributed between both legs. 
The examiner places one hand above, and the other below the knee, 
applying a valgus stress; the patient initiates knee flexion while 

A B

 Fig. 6.7  ●        Reverse pivot shift test. Start position of subluxation ( A ) and end position ( B ) of 
relocation in further knee extension.    
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weight-bearing. A positive test is indicated by the knee giving way 
or the tibia shifting posteriorly with a jerk (Magee 2008).

   EXPERT OPINION  COMMENTS 

    ★   Reverse pivot shift test 
 Rarely used as other tests such as the dial test are 
easier to perform and more accurate. 

    Dial test 

    Aka 

        Tibial lateral rotation test        

    Purpose 
 To   assess for posterolateral rotatory instability (PLRI).  

    Technique 
    Patient position 
 Lying   supine with the thigh abducted so that the knee can flex over 
the side of the couch.  

    Clinician position 
 The   thigh is stabilized with the cephalic hand while the other 
hand grasps the heel and uses the forearm to push the foot into 
dorsiflexion.  

    Action and positive test 
 Using   the dorsiflexed foot as a lever, the knee is passively flexed to 
30 °  and externally rotated. The extent of rotation is noted in com-
parison to the other knee ( Fig. 6.8A)  but an excess of 10 °  is consid-
ered to be a positive test. The test is then repeated in 90 °  of flexion, 
still with the thigh comfortably supported on the couch. The cli-
nician again assesses for excessive tibial rotation ( Fig. 6.8B ) with 
increased external rotation in this position also incriminating the 
posterior cruciate ligament (PCL).   

    Clinical context 
 The   dial test assesses for posterolateral corner and PCL injury. As 
PLRI involves injury to multiple structures (see posterolateral 

Multi-plane tests
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drawer test, p. 205) a variety of physical tests are recommended to 
provide a complete evaluation of the posterolateral stability of the 
knee ( Bahk  &  Cosgarea 2006 ,  LaPrade  &  Wentorf 2002 ). 

 There   is little evidence on the accuracy of any of the tests for the 
lateral structures of the knee. These diagnostic tests require skilled 
handling and interpretation and, because of this, can be frequently 
misinterpreted ( Hughston et al 1976 ).  

    Clinical tip 
 The   foot and tibial tubercle provide useful visible markers to 
observe the extent of tibial rotation during this test.

   EXPERT OPINION  COMMENTS 

    ★★  ★  Dial test 
 The most helpful test in assessing for PLRI. 

A B

 Fig. 6.8  ●        In the dial test, the amount of tibial external rotation is compared in 30 °  ( A ) 
and 90 °  ( B ) knee flexion.    
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    Variations 
 Alternative   positions have been described to perform the dial test. 
The patient’s leg and foot can remain on the couch and passive 
external rotation of the foot and tibia performed in a similar man-
ner in first 30 °  and then 90 °  knee flexion. A second version starts 
with the patient in the prone position. The knee is flexed to 30 °  and 
the degree of tibial external rotation is noted. Maintaining the exter-
nal rotation, the knee is flexed further to 90 ° . 

 In   all cases, increased range of external rotation at 30 °  knee flex-
ion indicates posterolateral corner injury. If increasing the knee flex-
ion to 90 °  abolishes the external rotation discrepancy, the PCL can 
be assumed to be functioning; however, more pronounced discrep-
ancy implicates both the posterolateral corner and the PCL. 

 With     Loomer’s test/Bousquet external hypermobility test   the 
patient lies supine with both hips and knees flexed to 90 ° . The cli-
nician passively externally rotates both tibias to the end of range. 
Observation of excessive rotation  and  a posterior sag of the tibia on 
the femur indicate a positive test.   

    External rotation recurvatum test 

    Purpose 
 To   detect the presence of posterolateral instability (PLRI).     

    Technique 
    Patient position 
 Lying supine   with the leg relaxed.  

    Clinician position 
 Standing   at the end of the couch facing the patient, both big toes are 
grasped.  

    Action 
 The   feet and legs are passively lifted from the couch using the big toes 
while observing the extension and rotation movement of the tibial 
tuberosity and lateral tibial condyle compared to the uninjured knee.  

    Positive test 
 As   in all tests for PLRI, the clinician is looking for excessive pos-
terior subluxation/rotation of the lateral tibial condyle. In this test, 
hyperextension and varus as well as increased external rotation of 
the tibia would be expected.   

Multi-plane tests
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    Clinical context 
 In   a study comparing physical assessment and surgical findings, a 
correlation was observed between a positive external rotation recur-
vatum test and injury to the lateral collateral ligament and the lat-
eral head of gastrocnemius tendon ( LaPrade  &  Terry 1997 ). As PLRI 
can involve injury to multiple structures (see posterolateral drawer 
test, p. 205) a selection of physical tests are necessary to fully evalu-
ate posterolateral stability ( LaPrade  &  Wentorf 2002 ). 

 In   a small study,  Baker et al (1983)  suggested that a positive 
external rotation recurvatum test or posterolateral drawer test 
should be considered diagnostic of PLRI but there is limited evi-
dence to support this, with reported sensitivity varying from 33% 
to 94% ( Larsen  &  Toth 2005 ).  

    Clinical tip 
 Spasm   or tension in the hamstrings during this test can mask PLRI, 
resulting in a false negative result.     

    ●  C     MENISCAL TESTS 

    Apley’s test 

    Aka 

        Apley’s grinding test        

    Purpose 
 To   elicit pain and/or apprehension resulting from meniscal injury 
or pathology.  

 Fig. 6.9  ●        External recurva-
tum test.    
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    Technique 
    Patient position 
 Prone   lying with the knee positioned in 90 °  flexion. The couch 
needs to be low enough to allow the clinician’s knee to fix the lower 
thigh during the manoeuvre.  
    Clinician position 
 The   clinician’s cephalic knee is positioned over the patient’s lower 
thigh and a firm but comfortable pressure is applied to maintain the 
thigh’s position against the couch during the test.  
    Action 
 This   test involves rotation of the tibia with both distraction and 
compression. 

 Firstly  , rotation with distraction is tested. Cupping the dorsum of 
the foot with the caudal hand and applying a firm hold around the 
ankle with the other, the knee is distracted by pulling longitudinally 
along the line of the tibia, using both hands to achieve this. Once 
the distraction is on, internal and external tibial rotation is applied 
with both hands ( Fig. 6.10A ). 

 Rotation   under compression is then applied. Both hands change 
position. The caudal hand fixes the forefoot in a plantigrade posi-
tion while the other is placed over the heel in order to apply 
compression along the longitudinal axis of the tibia. Once the com-
pression is added, internal and external tibial rotation is applied, 
using the foot as a lever ( Fig. 6.10B ).  
    Positive test 
 Pain   and/or apprehension elicited when rotation is applied 
under compression which reduces when the test is repeated with 
distraction.   

    Clinical context 
 There   are many meniscal tests recorded in the literature, most of which 
are variations on either Apley’s, McMurray’s (see p. 215) or the weight-
bearing rotation test (see p. 218). Relying on Apley’s test in isolation 
has been found to be a poor predictor of meniscal pathology ( Malanga 
et al 2003 ) and the test is not sufficiently sensitive or specific to provide 
a definitive diagnosis, particularly when the injury is comparatively 
minor or accompanied by other pathology such as osteoarthritis. One 
study reported a greater sensitivity for the test in patients with a his-
tory suggesting a mensical tear ( Karachalios et al 2005 ), confirming 
work by other authors concluding that a combination of history and 

Meniscal tests
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 TABLE 6.5                          APLEY’S TEST

   Author and year  LR �   LR �   Target condition 

    Karachalios et al 2005   5.86  
  ★  ★   

 0.63       Medial meniscus 

    Karachalios et al 2005   2.9  
  ★   

 0.69        Lateral meniscus 

    Fowler  &  Lubliner 1989   0.8   1.05        Both menisci 

    Ryzewicz 2007   0.8 – 5.9    
    ★  ★   

 0.6 – 1.1        Both menisci 

    Malanga et al 2003   1.3        0.97        Both menisci 

A B

 Fig. 6.10  ●        Apley’s test with distraction ( A ) and compression ( B ).    

examination findings provides an accurate predictor of patients likely 
to require arthroscopic surgery ( Solomon et al 2001 ). However, both 
the McMurray and weight-bearing rotation tests have been shown to 
be more accurate than Apley’s.     



215

    Clinical tip 
 Unwanted   stress to the ankle ligaments can be avoided by main-
taining the foot in a plantigrade position during the manoeuvre. 

 The   distraction element of this test should always be applied first 
in order to ascertain the response before the knee is tested under 
compression when provocation of both pain and apprehension are 
most likely. 

 In   addition to testing the menisci, stress will also fall on the liga-
mentous structures and increased pain under traction is more likely 
to incriminate the ligaments which would then require further 
evaluation.

   EXPERT OPINION  COMMENTS 

    ★   Apley’s test 
 The lack of sensitivity and the availability of other 
tests has resulted in a decline in its use. 

    McMurray’s test 

    Purpose 
 To   elicit pain and/or apprehension resulting from meniscal injury 
or pathology.     

    Technique 
    Patient position 
 Lying   supine.  
    Clinician position 
 The   cephalic hand is placed above the patella and, using the index 
finger and thumb, the medial and lateral joint lines are palpated in 
order to detect clicking during the test. The patient’s heel is cupped 
with the caudal hand so that the forearm lies along the medial 
aspect of the foot enabling it to be used as a lever, so the tibia can be 
rotated externally.  
    Action 
 With   the knee positioned in full flexion and external rotation, the 
leg is steadily extended to around 90 ° . 

 The   test can then be repeated with the tibia held in internal rota-
tion. The caudal hand is re-positioned so that the fingers cup the 
calcaneus medially with the thumb on the lateral aspect.  

Meniscal tests
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    Positive test 
 Reproduction   of the patient’s pain, click or apprehension.   

A B

 Fig. 6.11  ●        McMurray’s test carried out with internal rotation of the tibia. Start ( A ) and 
end ( B ) position.    

    Clinical context 
 The   original test described by McMurray, before the advent of 
arthroscopy, suggested that the posterior segments of both menisci 
were the areas predominantly stressed by this test. External rotation 
of the tibia was thought to increase stress in the posteromedial com-
partment with internal rotation increasing loading posterolaterally 
( McMurray 1942 ). There are several studies examining the accu-
racy of meniscal tests but their inclusion criteria vary, the presence 
of associated pathology is not always considered, and they differ in 
whether they consider pain, apprehension or a click to represent a 
positive test; this makes an overall judgement of their clinical use-
fulness difficult.    

 Across   all studies, the sensitivity of the McMurray test is gener-
ally poor. A higher degree of sensitivity has been reported in popu-
lations of patients with a typical meniscal history ( Karachalios et al 
2005 ) and is lower where patients were selected based on a history 
of chronic knee pain or where no pre-test selection was attempted 
( Fowler  &  Lubliner 1989 ). However, a combination of a thorough 
history and examination has been found in several studies to be 
as accurate as MRI and on this basis, accurate clinical examination 
should provide sufficient grounds in most cases to determine the 
need for arthroscopy ( Fowler  &  Lubliner 1989 ,  Jackson et al 2003 , 
 Miller 1996 ,  Ryzewicz et al 2007 ,  Solomon et al 2001 ). A negative 
physical examination reduces the likelihood of a meniscal tear to less 
than 1.5% ( Jackson et al 2003 ). MRI was found to be less accurate 
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than examination in children, adolescents and patients with degen-
erative tibiofemoral changes ( Dervin et al 2001 ,  Ryzewicz et al 
2007 ).  

Meniscal tests

 TABLE 6.6                          McMURRAY’S TEST

   Author and year  LR �   LR �   Target condition 

    Karachalios et al 2005   8  
  ★★   

 0.55        Medial meniscus 

    Boeree  &  Ackroyd 1991   2.3    
★   

 0.8       Medial meniscus 

    Karachalios et al 2005   4.6    
★   

 0.41    
★   

 Lateral meniscus 

    Boeree  &  Ackroyd 1991   2.5    
★   

 0.8        Lateral meniscus 

    Evans et al 1993   8.0  
  ★  ★   

 0.9       Both menisci 

    Scholten et al 2001   8.0  
  ★  ★   

 0.9       Both menisci 

    Fowler  &  Lubliner 1989   7.8  
  ★  ★   

 0.7       Both menisci 

    Solomon et al 2001   1.3        0.8       Both menisci 

    Ryzewicz et al 2007   2.2 – 9.3  
  ★  /  ★  ★   

 0.4 – 0.9  
  ★   

 Both menisci 

    Clinical tip 
 The   conventional history of an acute locked knee following a 
weight-bearing, rotatory stress is often absent and in many patients 
with a meniscus lesion there may be no significant history of 
trauma, swelling or locking. 

 Diagnosing   meniscal lesions in the presence of other knee pathol-
ogy is more difficult, particularly if there is anterior cruciate liga-
ment (ACL) involvement or underlying degenerative changes. If the 
ACL is normal, the combination of a block to full knee extension, a 
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positive McMurray test and pain on full flexion is highly sugges-
tive of meniscal injury ( Fowler  &  Lubliner 1989 ). Interestingly, joint 
line tenderness is also considered to be very sensitive in meniscal 
lesions and palpation is therefore a good accompaniment to the 
highly specific McMurray test ( Jackson et al 2003 ,  Karachalios et al 
2005 ,  Ryzewicz et al 2007 ,  Solomon et al 2001 ).

   EXPERT OPINION  COMMENTS 

    ★★★   McMurray’s test 
 Frequently used but false negatives and positives 
are not uncommon. A history of localized sharp 
pain and giving way, together with joint line 
tenderness, helps to point towards a meniscal 
diagnosis. 

    Variations 
 A   modification of the McMurray test is now widely used where a 
valgus or varus stress is added to the rotation component ( Atkins 
et al 2010 ). This enhancement is thought to further challenge the 
integrity of the menisci and potentially improve the test’s sensitiv-
ity but this variation has not been tested so these conclusions are 
speculative.   

    Weight-bearing/rotation meniscal test 

    Aka 

        Disco test     
    Merke’s test  
    Thessaly test     

    Purpose 
 To   elicit pain and/or apprehension resulting from injury or pathol-
ogy to the medial and lateral menisci.  

    Technique 
    Patient position 
 Standing  .  



219

    Clinician position 
 The   clinician allows the patient to hold lightly onto their hands for 
support.  
    Action 
 Standing   on the affected leg, the patient flexes the weight-bearing 
knee to approximately 20 ° , then rotates the femur with the body-
weight over the fixed foot and tibia. Rotation into internal and 
external rotation is repeated several times.  
    Positive test 
 Pain  , locking or apprehension on testing are considered positive 
findings.   

Meniscal tests

A B

 Fig. 6.12  ●        ( A, B ) Weight-bearing rotation test performed on the left leg.    

    Clinical context 
 This   test aims to reproduce the likely mechanism of meniscal injury, 
but the forces exerted on the flexed knee may also expose ligamen-
tous instability, so it is necessary for the clinician to assimilate all 
findings from the history and examination before suspicion falls on 
the menisci alone.    
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 In   a study carried out by the test originators, the sensitivity and 
specificity of joint line tenderness, McMurray’s, Apley’s and the 
weight-bearing rotation test were measured, prior to MRI and arthros-
copy, on a population of young subjects with an absence of other knee 
pathology but a history suggestive of meniscal injury. The weight-
bearing rotation test performed better than both the McMurray 
and Apley tests ( Karachalios et al 2005 ) and in a review of evidence 
around examination techniques at the knee, its accuracy was compa-
rable to MRI in diagnosing meniscal lesions ( Ryzewicz et al 2007 ).  

    Clinical tip 
 In   the active, middle aged patient, the degenerative menisci may be 
responsible for symptoms that present without a dramatic history 
or presentation and, acutely, can be difficult to differentiate from 
degenerative arthritis.

   EXPERT OPINION  COMMENTS 

    ★★★   Weight-bearing/rotation meniscal test 
 Used inconsistently probably because it is a compar-
atively recent addition but it is a good functional 
test which replicates the likely mechanism of injury. 

    Variations 
   Childress  ’s test   aims to isolate a lesion of the posterior horn of the 
meniscus. The patient squats and attempts to walk a few steps in 
this position, performing a  ‘ duck waddle ’ ; a positive test is indi-
cated by pain, apprehension or locking ( Magee 2008 ). 

   Ege  ’s test   is a variation of the McMurray’s test in a weight-bearing 
position and involves squatting and rising with the knees first in an 
externally rotated position and then internally rotated; again, a positive 
test is indicated by pain, apprehension or locking ( Akseki et al 2004 ).    

 TABLE 6.7                          WEIGHT-BEARING/ROTATION MENISCAL TEST

   Author and year  LR �   LR �   Condition 

    Karachalios et al 2005   29.7    
★  ★  ★   

 0.11  
  ★  ★   

 Medial meniscus 

    Karachalios et al 2005   23  
  ★  ★  ★   

 0.08  
  ★  ★  ★   

 Lateral meniscus 
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    ●  D     PATELLOFEMORAL TESTS 

    McConnell test 

    Purpose 
 To   detect pain emanating from the patellofemoral articulation.  

    Technique 
    Patient position 
 The   patient sits on the edge of a raised couch, with the femur exter-
nally rotated and the knee flexed over the side.  
    Clinician position 
 Sitting   on a low stool, resistance to isometric extension is given by 
one hand which is positioned over the front of the shin while the 
other hand stabilizes the thigh.  
    Action 
 The   patient holds an isometric contraction of the quadriceps for sev-
eral seconds in varying degrees of flexion (120 ° , 90 ° , 60 ° , 30 °  and 0 ° ) 
( Fig. 6.13A   ). If pain is reproduced in any of these positions the test 
is repeated while the clinician passively maintains a medial glide to 
the patella ( Fig. 6.13B ).  
    Positive test 
 Patellofemoral   pain is indicated if pain is reproduced on isomet-
ric quadriceps contraction and lessened when the medial glide is 
applied in any of the positions tested.   

    Clinical context 
 The   McConnell test reproduces the concentric activity of the quad-
riceps through range with the vastus medialis obliquus functioning 
particularly in the final degrees of extension to stabilize the patella 
( Bulstrode et al 2002 ). 

 In   maximum flexion, the medial patellar facet is completely 
unloaded with the lateral and middle facets taking all the compressive 
force and the superior aspect of the patella providing the contact area. 
As the knee moves towards extension, the contact area of the patella 
moves inferiorly and the medial aspect starts to share some of the load 
(estimated to be around 40%) ( Bulstrode et al 2002 ). An understand-
ing of the forces acting through various parts of the articular surfaces 
of the patellofemoral joint (PFJ) may theoretically help the clinician to 
isolate the facet responsible for the symptoms during the test.

Patellofemoral tests
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   EXPERT OPINION  COMMENTS 

    ★★   McConnell test 
 Useful to guide treatment for patellofemoral 
symptoms and anterior knee pain. 

    Clinical tip 
 Because   the patella is less mobile in positions of knee flexion, it can 
be helpful to return the knee to full extension before applying the 
medial glide and then maintain this as much as possible as the knee 
is taken back into the test position.  

    Variations 
 The     active patella grind test   has the patient extending the knee 
from 90 °  of flexion while the patella is palpated for crepitus and the 
onset of pain noted. 

 The   patellofemoral joint can also be tested using   squat or step 
tests .  The patient is asked to step up or down from a step. In a small 

A B

 Fig. 6.13  ●        Resisted knee extension ( A ), repeated with a medial glide applied to the lateral 
aspect of the patella ( B ).    



223

study looking at the diagnosis of patellofemoral pain syndrome, 
the step-down (eccentric) phase was found to be a more accurate 
predictor than  Waldron’s test , a similar active test where the patient 
squats while standing ( Nijs et al 2006 ) (       Tables 6.8, 6.9 ).

Patellofemoral tests

 TABLE 6.8          STEP DOWN TEST  

   Author and year  LR �   LR �   Condition 

    Nijs et al 2006   2.34  
  ★     

 0.71       Patellofemoral pain syndrome 

 TABLE 6.9          WALDRON’S TEST  

   Author and year  LR �   LR �   Condition 

    Nijs et al 2006   1.05       0.99       Patellofemoral pain syndrome 

   EXPERT OPINION  COMMENTS 

    ★★★   Step test 
 Used frequently as it is a functional test and repli-
cates what is usually the most painful activity for 
the patient. 

 A   positive   vastus medialis coordination test   was found to 
indicate a small but significant increase in the probability of 
patellofemoral pain syndrome ( Nijs et al 2006 ). The patient lies 
with the knee flexed over the clinician’s clenched fist and is asked 
to extend the knee while maintaining uniform pressure on the 
clinician’s hand. A positive test is indicated by an uncoordinated 
contraction of the hip flexors/extensors, indicated by the patient 
pushing down or lifting away from the clinician’s fist.             
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    Patella apprehension test 

    Aka 

        Fairbank’s apprehension test        

    Purpose 
 To   detect instability/pain emanating from the patellofemoral 
articulation.  

    Technique 
    Patient position 
 Patient   lying supine with the knee flexed to 30 ° .  
    Clinician position 
 Sitting   on the edge of the couch with the patient’s knee flexed over 
the clinician’s thigh. Both thumbs are placed over the medial patella 
border.  
    Action 
 The   patella is pushed laterally in a slow, controlled manner.  
    Positive test 
 The   patient experiences pain and/or apprehension in anticipation 
of patella subluxation and usually attempts to contract the quadri-
ceps to try to prevent further excursion.   

 Fig. 6.14  ●        Patella appre-
hension test.    

    Clinical context 
 Recurrent   patella dislocation occurs most commonly among teenag-
ers, who report symptoms of giving way, pseudolocking and pain. 
In addition to provocation testing, assessment of local and regional 
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strength and stability, generalized ligament laxity, femoral antever-
sion, external tibial torsion, valgus deformity, patella alta and 
trochlear dysplasia may be required to determine any underlying 
predisposition to instability ( Bulstrode et al 2002 ).    

 If   the patient is very apprehensive, they may actively contract the 
quadriceps to prevent lateral excursion of the patella hindering a sat-
isfactory test, and in this situation, assessment under anaesthesia has 
been advocated ( Bulstrode et al 2002 ). The test has been evaluated 
under anaesthetic as part of a study examining the clinical and arthro-
scopic findings associated with patella dislocation ( Sallay et al 1996 ). 
Only 39% of patients had a positive   patella apprehension test   in con-
trast to 83% exhibiting a moderate to large effusion and 70% with 
tenderness over the tissues on the posteromedial aspect of the knee. 
Arthroscopic findings of gross laxity of the patellofemoral joint were 
most notable when the test was performed in 70 – 80 °  of knee flexion 
and this would suggest that the sensitivity of the test may be improved 
if carried out in a greater degree of flexion ( Malanga et al 2003 ).  

    Clinical tip 
 In   a study evaluating diagnostic tests for patellofemoral pain (not 
instability), a positive   patella apprehension test   was reported to 
increase the probability of patellofemoral joint syndrome to a small 
but significant degree ( Nijs et al 2006 ).   

    Patellofemoral grind test 

    Purpose 
 To   elicit pain and/or apprehension emanating from the patello-
femoral joint.     

    Technique 
    Patient position 
 Lying   supine with the knee extended.  

Patellofemoral tests

 TABLE 6.10                          PATELLA APPREHENSION TEST

   Author and year  LR �   LR �   Target condition 

    Magee 2008   2.26  
  ★   

 0.79        Patella instability 
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    Clinician position 
 Using   a pinch grip of the index finger and thumb of both hands, the 
superior and inferior poles of the patella are fixed.  
    Action 
 The   patella is gradually compressed against the femur and moved 
inferiorly and superiorly, sliding the posterior surface of the patella 
against the femoral condyles.  
    Positive test 
 Reproduction   of the patient’s anterior knee pain.   

 Fig. 6.15  ●        
Patellofemoral grind test.    

    Clinical context 
 This   test was originally used as a diagnostic test for chondroma-
lacia patellae but subsequent studies have found little correlation 
between physical examination and arthroscopic findings of articular 
cartilage damage ( Malanga et al 2003 ). It now has a wider appli-
cation and is used, along with a number of others (see variations 
below), to assess symptoms stemming from the patellofemoral joint. 
Although there are no studies on this test in isolation, a poor corre-
lation was noted when the clinical history and physical/X-ray find-
ings were compared to subsequent arthroscopic findings in a small 
group of subjects with traumatic knee disorders. These combined 
examination findings yielded a sensitivity of only 37% for patients 
with chondromalacia patellae ( O’Shea et al 1996 ).  

    Clinical tip 
 It   is necessary to gauge carefully the amount of downward pressure 
that is applied during this test, as, if sufficient force is applied, it is 
possible to elicit pain in the healthiest of knees. Pressure should be 
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added gradually and comparison with the opposite side is always 
valuable to detect differences. 

 It   is also important to monitor the patient’s response to all these 
tests carefully as apprehension, with or without pain, is also consid-
ered to represent a positive finding.

   EXPERT OPINION  COMMENTS 

    ★★★   Patellofemoral grind test 
 Commonly used for assessment of patellofemoral 
problems. 

    Variations 
   Clarke  ’s test   is performed with the patient lying with the knee 
extended and relaxed. The web of the clinician’s hand is placed 
over the superior pole of the patella. The patient then contracts their 
quadriceps, forcing the patella upwards into the clinician’s hand. As 
a slight variation,   Zohler’s test   requires the clinician to use a pincer 
grip to pull the patella inferiorly to provide resistance to the supe-
rior excursion of the patella during contraction. These tests are often 
found to be painful in otherwise asymptomatic subjects and their use-
fulness is therefore limited. The patella grind test can be repeated in 
various degrees of knee flexion (  Frund’s sign  ) to assess the integrity of 
different parts of the articular surface of the patella ( Magee 2008 ).    

    ●  E     OTHER TESTS 

         Noble’s compression test 

    Purpose 
 To   detect the presence of iliotibial friction syndrome.     

    Technique 
    Patient position 
 Lying   supine.  

    Clinician position 
 Standing   on the side to be tested, the hip and knee are passively 
flexed to 90 ° .  
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    Action 
 Using   the cephalic thumb, pressure is applied over the lateral 
femoral condyle or slightly proximal to it (approximately 2 – 3       cm 
above the lateral knee joint line) and maintained while the knee is 
passively extended.  
    Positive test 
 The   patient’s lateral knee pain is reproduced when the knee reaches 
around 30 °  off full extension with tenderness under the pressure of 
the clinician’s thumb. It may also be accompanied by crepitus.   

 Fig. 6.16  ●        Noble’s compression 
test.    

    Clinical context 

      The   Noble compression test aims to replicate the movement of the 
ITB over the femoral condyle which occurs during locomotion. 
As the knee moves from flexion into the last 30 °  of extension, the ITB 
moves forward over the lateral femoral condyle and if this movement 
is repeated excessively, particularly in the presence of predisposing 
factors such as ITB tightness, genu varum, overpronation and leg 
length discrepancy (symptoms tend to occur in the longer leg), the 
distal extent of the ITB and its underlying bursa can become inflamed 
( MacAuley 2007 ,  Narvani et al 2006 ). Rapid increases in distance, hill 
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running or sudden changes to training schedules can precipitate the 
problem. Ober’s test may also be positive (see p. 171).  

    Clinical tip 
 Given   the iliotibial band is both a dynamic lateral stabilizer of the 
knee and contributes to active isotonic extension and flexion, some 
clinicians prefer to get the patient to actively extend the knee from 
about 40 °  as this is thought to put maximum stress on the band as it 
crosses over the condyle.   

Other tests

   EXPERT OPINION  COMMENTS 

    ★★   Noble’s compression test 
 This is a useful test particularly in the differential 
diagnosis of lateral knee pain in athletes. 

    Mediopatellar plica test 

    Aka 
        Mital – Hayden test        

    Purpose 
 To   identify pain emanating from the medial patellar plica.  

    Technique 
    Patient position 
 Lying   supine.  

    Clinician position 
 Standing   on the side of the affected leg, the patient’s knee is flexed 
to about 30 °  and supported over the clinician’s knee. Both thumbs 
are placed over the lateral border of the patella.  

    Action 
 Firm   pressure is applied with both thumbs to the patella, attempt-
ing to glide it medially.  

    Positive test 
 Reproduction   of the pain is suggestive of an inflamed medial patel-
lar plica.   
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    Clinical context 
 Plicae   are folds of synovial tissue which are embryological in origin 
but which often persist into adult life, although they remain asympto-
matic in most people. They are usually found around the margins of 
the patella  –  medially, superiorly and inferiorly ( Hardaker et al 1980 ). 
The medial patellar plica has been estimated to be present in 19 – 70% 
of the population. It consists of approximately five folds lying between 
the medial border of the patella and the medial femoral condyle and is 
the most problematic ( Abrahams  &  Kern 2001 ), causing impingement, 
usually between 40 °  and 80 °  of knee flexion. The suprapatellar plica 
lies in the suprapatellar pouch and the inferior plica, which despite 
being the largest is considered to be the least troublesome, lies ante-
rior to the intercondylar notch inserting into the infrapatellar fat pad 
( Abrahams  &  Kern 2001 ). 

 There   is no evidence on the accuracy of physical tests or other 
assessment methods for plica pathology although there is agree-
ment that it can mimic classic meniscal symptoms, making the diag-
nosis difficult ( Abrahams  &  Kern 2001 ,  Saengnipanthkul et al 1992 , 
 Tindel  &  Nisonson 1992 ).

   EXPERT OPINION  COMMENTS 

    ★   Mediopatellar plica test 
 Plicae tests have the tendency to produce inaccu-
racies and the symptoms can be difficult to distin-
guish from medial meniscal pathology, so MRI is 
sometimes necessary to confirm plica involvement. 

 Fig. 6.17  ●       Mediopatella 
plica test.    
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    Clinical tip 
 It   is necessary to apply the glide medially as this squeezes the most 
commonly involved medial plica between the undersurface of the 
patella and the medial femoral condyle. The test can be reversed 
if the symptoms emanate from the lateral aspect. Other tests such 
as McMurray’s (p. 215) and the patella apprehension tests (p. 224) 
may also be positive in the presence of a symptomatic medial plica 
( Abrahams  &  Kern 2001 ,  Saengnipanthkul et al 1992 ) potentially 
leading to a false positive result. 

 In   the symptomatic patient, tenderness and thickening may be 
found approximately 1       cm medial to the border of the patella over 
the medial femoral condyle  

    Variations 
   Hughston  ’s plica test   is performed with the patient lying supine, 
the knee is taken to 30 °  and the tibia internally rotated by the cau-
dal hand. A medial glide is applied to the patella using the heel of 
the cephalic hand while the fingers palpate the medial border of the 
patella to feel for crepitus or a  ‘ popping ’  sensation as the knee is 
passively moved between extension and flexion. This may or may 
not be accompanied by pain ( Magee 2008 ). 

 The     plica stutter test   has the patient sitting with both knees 
flexed over the side of the couch. The margins of the patella on the 
affected knee are palpated to detect any sudden jump or  ‘ stutter ’  as 
the knee is actively extended from a flexed position. This usually 
occurs in the mid-range ( Magee 2008 ). 

 To   test the   suprapatellar plica  , the patient lies supine and the 
knee is passively flexed with the tibia internally rotated. The patella 
is palpated on the medial aspect for a  ‘ pop ’  which may indicate a 
symptomatic suprapatellar plica ( Abrahams  &  Kern 2001 ).      
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    ●  A     LIGAMENT STRESS TESTS 

    Anterior talofibular ligament stress test 

    Aka 
 Plantarflexion  /inversion stress test    

    Purpose 
 To   stress the anterior talofibular ligament (ATFL) in order to detect 
a grade I/II sprain.  

    Technique 
    Patient position 
 Long   sitting on the couch.  
    Clinician position 
 One   hand cups the calcaneum (right ankle/right hand and vice 
versa), the other hand is wrapped around the dorsum of the foot, 
ensuring that the medial border of the hand is positioned over the 
talus in order to localize stress on the ligament effectively.  
    Action 
 The   calcaneum is tilted into a plantarflexed position. The upper 
hand then gradually adds further plantarflexion and inversion (see 
Fig 7.1).  

    Positive test 
 Pain   over the lateral aspect of the ankle and/or limited range. 
Assuming that the ligament is intact, the extent of pain and limita-
tion depends on the acuteness of the injury and its severity.   

    Clinical context 
 The   ATFL is the most important lateral stabilizer of the ankle and 
the most frequently injured ( Tohyama et al 1995 ,  Trojian  &  McKeag 
1998 ,  Wolfe et al 2001 ). With the foot in a neutral position, the fibula – 
ATFL angle is around 90 °  (i.e. the ligament runs approximately 
parallel to the sole of the foot) but plantarflexion brings it increas-
ingly parallel to the long axis of the fibula where it functions as the 
main collateral ligament ( Bahr et al 1997 ). In increasing degrees of 
plantarflexion and inversion, strain of the ATFL increases, more 
so than the calcaneofibular ligament (CFL), thereby rendering the 
ATFL most vulnerable in this position ( Bahr et al 1997 ,  Colville et al 
1990 ). The posterior talofibular ligament is the strongest of the 
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lateral complex and is only injured in a severe inversion sprain 
( Wolfe et al 2001 ). 

 While   careful physical examination has been shown to be a valuable 
tool in the detection of ankle fracture (see clinical tip;  Stiell et al 1994 ), 
accurate evaluation of ligament injury is more difficult ( Fujii et al 
2000 ,  Van Dijk et al 1996 ). Isolated tears do not tend to produce sig-
nificant instability and pain is usually the dominant finding on stress 
testing. If the trauma is more severe and accompanied by swelling 
and bruising, instability testing should be performed (i.e. drawer test, 
p. 250, and talar tilt test, p. 248) with the index of suspicion high of a 
double rupture of the ATFL and the CFL, if positive ( Bahr et al 1997 ).  

    Clinical tip 
 Leaving   the pain and swelling to settle for a few days has been 
shown to be advantageous in improving the diagnostic accuracy of 
ligament injury at the ankle ( Van Dijk et al 1996 ). 

 The   widely accepted Ottowa rules for radiographic examination 
post ankle trauma have been found to produce a very low rate of 
false negatives and a sensitivity of 100%, reducing the number of 
ankle X-rays by about 35% ( Stiell et al 1992 ). A subsequent larger 

Ligament stress tests

 Fig. 7.1  ●        Anterior talofibular ligament 
stress test.    



238  ANKLE AND FOOT 

trial confirmed these findings ( Stiell et al 1994 ) which led to effec-
tive implementation at multiple centres ( Stiell et al 1995 ). The 
Ottowa rules ( Duckworth et al 2009 ) state that: 

 An    ankle  X-ray is only required if there is: 

    1     bony tenderness over the distal 6       cm of the posterior edge or tip 
of the lateral and/or medial malleolus  

    2     an inability to weight-bear immediately following trauma or/
and an inability to walk four steps when examined.    

 A    foot  X-ray is required if there is: 

    1     pain in the mid-foot zone  
    2     bony tenderness at the base of the navicular or fifth metatarsal  
    3     an inability to weight-bear immediately following trauma or/

and an inability to walk four steps when examined.   

   EXPERT OPINION  COMMENTS 

    ★★★   ATFL stress test 
 An extremely useful test to preferentially 
stress the ATFL but more valuable once 
the acute stage has passed and sufficient 
plantarflexion is available. This can also be 
used as a global lateral ligament stress test. 

    Calcaneofibular ligament stress test 

    Aka 
        Inversion stress test       

    Purpose 
 To   stress the calcaneofibular ligament (CFL) in order to detect a 
grade I/II sprain.  

    Technique 
    Patient position 
 Long   sitting on the couch.  
    Clinician position 
 The   calcaneum is cupped by one hand (right foot/left hand and 
vice versa) while the other hand wraps over the dorsum of the foot, 
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the fingers positioned over the lateral talar dome and the thumb 
supporting the sole of the foot.  

    Action 
 The   foot is taken into plantargrade  –  the talus should not be in the 
close-packed position. The hand cupping the calcaneum provides a 
firm varus stress and the range of talar motion can be assessed by 
palpation.  

    Positive test 
 Pain   over the lateral aspect of the ankle and/or limited range with 
no laxity is suggestive of a grade I/II sprain. The extent of pain and 
limitation depends on the acuteness of the injury and its severity.   

Ligament stress tests

 Fig. 7.2  ●        Calcaneofibular ligament stress 
test.    

    Clinical context 
 This   test is exactly the same as the manoeuvre described at the talar 
tilt test but with the emphasis on the detection of minor ligamen-
tous injury rather than ankle instability (see talar tilt, p. 248). With 
the foot in the neutral position, the CFL forms a posterior angle 
of about 130 °  with the fibula, but with the foot in dorsiflexion the 
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ligament becomes parallel to the axis of the fibula, thereby function-
ing as a collateral ligament. As a result, the ligament is under most 
stress in dorsiflexion and inversion while its lateral companion, the 
anterior talofibular ligament (ATFL), provides little restraint in this 
position ( Bahr et al 1997 ,  Colville et al 1990 ). With the reverse occur-
ring in plantarflexion and inversion, it is clear that the ATFL and 
CFL function together in all positions of ankle flexion to provide   
lateral ankle stability ( Colville et al 1990 ).   

    Calcaneocuboid ligament stress test 

    Purpose 
 To   stress the calcaneocuboid ligament (CCL) in order to detect a 
grade I/II sprain.    

    Technique 
    Patient position 
 Long   sitting on the couch.  

    Clinician position 
 One   hand cups the calcaneum (right ankle/right hand and vice 
versa), the other hand is wrapped around the dorsum of the foot, 
ensuring that the medial border of the hand is positioned just below 
the calcaneocuboid joint line.  

    Action 
 The   calcaneum is fixed in a neutral position while the other hand 
applies a combined movement of adduction and inversion of the 
forefoot (see Fig. 7.3).  

    Positive test 
 Pain   over the lower, lateral aspect of the ankle and/or limited 
range, the extent of which depends on the acuteness of the injury 
and its severity.   

    Clinical context 
 The   CCL is composed of the dorsal CCL ligament (a thickening of 
the fibrous capsule on the dorsal surface of the joint) and the CCL 
component of the bifurcate ligament ( Standring 2005 ). Compared 
to the prevalence of anterior talofibular ligament (ATFL) injury, 
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the CCL is much less commonly involved in ankle sprains. It can 
either be injured in isolation, where the forefoot is exposed to forced 
inversion and adduction while the calcaneus is relatively fixed and 
stable, or as a combined lesion resulting from gross lateral strain. In 
ankle sprains, the ATFL, calcaneofibular ligament and the CCL can 
all be involved and the ligaments should always be tested for pain 
 and  laxity (i.e. ATFL stress test, p. 236; drawer test, p. 250; talar tilt 
test, p. 248). If the CCL is involved as part of a combined sprain, the 
ATFL is most likely to be its injured partner.  

    Clinical tip 
 The   calcaneum must be held in neutral or slight eversion to keep 
stress off the ATFL and CFL and ensure most of the stress falls on 
the CCL. 

 The   calcaneocuboid joint line can be found by placing the side of 
the thumb up against the base of the fifth metatarsal where the joint 
will be approximately in line with the midpoint of the thumb pad. 
It is important to ensure that the hand is positioned just distal to the 
joint line in order to localize stress on the ligament effectively.

Ligament stress tests

 Fig. 7.3  ●        Calcaneocuboid ligament stress 
test.    
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   EXPERT OPINION  COMMENTS 

    ★★   CCL stress test 
 The CCL is often missed as a component of a 
lateral complex sprain and this test permits 
more specific localisation. 

    Medial collateral ligament stress test 

    Purpose 
 To   stress the medial collateral (deltoid) ligament in order to detect a 
grade I/II sprain and/or laxity.    

    Technique 
    Patient position 
 Long   sitting on the couch.  
    Clinician position 
 One   hand cups the calcaneum (right ankle/left hand and vice 
versa). The other hand is wrapped around the dorsum of the foot 
from the medial side, ensuring that the hand is positioned quite 
proximally (the medial edge of the hand resting over the navicular) 
in order to avoid stress falling primarily on the forefoot.  
    Action 
 The   calcaneum is tilted into a valgus position while the upper hand 
gradually adds eversion in a degree of dorsiflexion (see Fig. 7.4).  
    Positive test 
 Pain   over the medial aspect of the ankle and/or laxity is elicited as 
the stress is added. Mild or chronic cases may report minor discom-
fort at the end of the movement.   

    Clinical context 
 The   medial ligament is a very strong fan-shaped structure (com-
posed of the tibionavicular, tibiocalcaneal, anterior and posterior 
tibiotalar ligaments) which limits eversion of the ankle and lateral 
displacement of the talus. It is made up of superficial bands which 
are mainly vertically orientated, limiting rear foot eversion, and 
deeper fibres, more transverse in direction, which limit abduction/
external rotation of the talus ( Placzek  &  Boyce 2006 ). Its strength is 
demonstrated by the fact that the malleolus often fractures before 
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the ligament ruptures  –  75% of ankle fractures occur on the medial 
side. Conversely, medial ligament injury represents only 10% of 
ankle sprains ( Trojian  &  McKeag 1998 ) and this is attributed to the 
enhanced medial stability afforded by the mortise of the ankle, the 
articulation between the medial malleolus and talus and the ante-
rior tibiofibular ligament, all of which make injury much less likely 
than on the lateral side ( Wolfe et al 2001 ). 

 Injury   to the medial ligament will be evident by the mechanism 
of injury (excessive eversion with the foot in a neutral or slightly dor-
siflexed position), local tenderness, swelling and a positive medial 
ligament test. If significant trauma has occurred other injuries should 
also be considered such as a syndesmosis injury (see external rota-
tion stress test, p. 244) or fracture, i.e. Maisonneuve fracture (proxi-
mal fibula), distal fibular fracture or avulsion fracture of the medial 
malleolus ( Trojian  &  McKeag 1998 ) requiring further evaluation (see 
Ottowa rules, p. 238) and possible surgical intervention.  

    Clinical tip 
 The   medial ligament is also vulnerable to chronic strain resulting 
from poor foot biomechanics. A valgus rear foot and associated 

Ligament stress tests

 Fig. 7.4  ●        Medial collateral ligament 
stress test.    
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pronation of the forefoot will produce medial forces that, if left 
uncorrected, may lead to chronic strain on both the medial and 
spring ligaments. The stress test may well reveal some discomfort at 
the extreme of the movement and, if very established, a small degree 
of laxity may be evident. Because this is usually a bilateral problem, 
making a comparison with the  ‘ normal ’  side is not always possible.

   EXPERT OPINION  COMMENTS 

    ★★   MCL stress test 
 Primarily evaluates the superficial fibres, 
which are more commonly involved in bio-
mechanical overloading and minor injury. 

    ●  B     LIGAMENT INSTABILITY TESTS 

    External rotation stress test 

    Aka 
        Kleiger’s test       

    Purpose 
 To   assess the integrity of the inferior tibiofibular syndesmosis.  

    Technique 
    Patient position 
 Sitting   on the side of the couch with the knees flexed to 90 ° .  

    Clinician position 
 The   examiner grasps the heel (right ankle/right hand and vice versa) 
and rests the anterior aspect of the forearm against the medial border 
of the foot. The foot is positioned in plantargrade. The other hand 
stabilizes the lower thigh.  

    Action 
 A   passive external rotation stress is applied to the ankle.  

    Positive test 
 The   test is positive for a syndesmosis injury if pain is reproduced 
over the inferior tibiofibular joint.   
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    Clinical context 
 The   syndesmosis is stabilized by the interosseous membrane and 
the anterior and posterior inferior tibiofibular, transverse tibiofibular 
and interosseous ligaments. Syndesmosis injuries (commonly known 
as  ‘ high ankle sprains ’ ) account for about 10% of ankle sprains and 
are most prevalent in contact sports. This injury, in contrast to lat-
eral ligament sprain, does not present with significant swelling, nor 
is recurrence common ( Trojian  &  McKeag 1998 ), although the degree 
of disability that can follow injury requires careful evaluation and a 
different management strategy ( Wolfe et al 2001 ). 

 Syndesmotic   injuries of the ankle without fractures can result 
from external rotation, eversion and dorsiflexion injuries ( Wolfe 
et al 2001 ). A cadaveric study showed that forced external rotation of 
the ankle resulted in significant disruption to the inferior tibiofibu-
lar joint ( Beumer et al 2006 ). When dorsiflexion is added the ante-
rior tibiofibular ligament is under greatest duress and is most likely 
to rupture in this position, leaving the mortise of the ankle signifi-
cantly undermined and mechanically unstable ( Beumer et al 2006 , 

Ligament instability tests

 Fig. 7.5  ●       External rotation stress test.    
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 Colville et al 1990 ). The stress on the posterior tibiofibular ligament 
in this position is less and, because it is also mechanically stronger, 
is least likely to rupture ( Colville et al 1990 ). It takes forceful  ‘ hyper-
dorsiflexion ’  to expose this ligament to the possibility of significant 
injury. Combined rupture of both anterior and posterior tibiofibular 
ligaments, particularly when the anterior band of the deltoid liga-
ment is also involved, creates gross instability ( Beumer et al 2006 ). 

 This   is not a definitive test and should always be used in com-
bination with other findings to establish the extent of the injury. 
Where instability is suspected MRI investigation provides a more 
conclusive assessment ( Gaebler et al 1997 ). In the event of the lat-
eral ligaments being intact, the talar tilt test can be used to assess 
the integrity of the syndesmosis (see talar tilt test, p. 248).  

    Clinical tip 
 Failure   of the inferior tibiofibular ligaments can result in either sub-
stance rupture of the ligament (the dominant failure mode of the ante-
rior tibiofibular ligament) or fibular avulsion (the failure mode for 50% 
of posterior tibiofibular ligament injuries). As rupture of the anterior 
tibiofibular ligament is mechanically more likely (see clinical context), 
the presence of an avulsion fracture should alert the clinician to the 
possibility of a double ligament injury as well ( Beumer et al 2003 ). 

 If   medial ankle pain is elicited during this test or excess anterior 
or anteromedial movement of the talus is detected, closer evalua-
tion of the medial ligament should be undertaken. 

 Injury   to the syndesmosis resulting in only a 1       mm lateral shift of 
the talus due to loss of mortise stability decreases the weight-bear-
ing surface of the talus by 40%, a 3       mm shift by 60%, and a 5       mm 
shift by 80%, thereby generating an increase in contact pressures 
and accelerating degenerative changes ( Placzek  &  Boyce 2006 ).  

    Variations 
 The     Cotton test/side-to-side test/Chalke test   positions the patient 
in the same way but uses both internal  and  external tibial rotation to 
stress the mortise.  

    Related tests 
 With   the patient in long sitting, the   dorsiflexion manoeuvre   requires 
tension to be taken off the gastrocnemius and soleus complex by flex-
ing the knee. The lower leg is stabilized with one hand over the lower 
leg and the calcaneum is grasped with the other, allowing the anterior 
aspect of the forearm to be positioned under the sole of the patient’s 
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foot. The ankle is then passively dorsiflexed to end-range. If this is pain-
free and no apprehension is detected, the manoeuvre is repeated more 
forcibly, looking to reproduce pain and/or apprehension ( Magee 2008 ). 

 The     dorsiflexion compression test   is done in standing. The 
patient is asked to actively dorsiflex the ankle and report any pain 
while the examiner assesses the joint range. The test is then repeated 
with the examiner using both hands to squeeze the malleoli together 
( Fig. 7.6   ). The test is considered positive if the pain is reduced and/
or dorsiflexion increased when the squeeze is added ( Magee 2008 ). 

Ligament instability tests

 Fig. 7.6  ●       Dorsiflexion compression test 
in standing.    

 Other   non-specific tests that can be used for injury to the syn-
desmosis include: the   crossed leg test   ( Magee 2008 ) where pain 
around the syndesmosis is provoked when the patient crosses 
the affected leg so that the lower third of the fibula rests just above 
the opposite knee; the   heel thump test   ( Magee 2008 ) where, with the 
patient in a sitting position, the examiner uses the fist to hit the cen-
tre of the heel while the other hand stabilizes the lower leg and the 
  squeeze test   ( Wolfe et al 2001 ) where compression of both the tibia 
and fibula in the mid-calf region is considered positive if pain over 
the syndesmosis is elicited.   
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    Talar tilt test 

    Purpose 
 The   talar tilt test serves two main functions:   

    1     to test the integrity of the calcaneofibular ligament (CFL) and the 
anterior talofibular ligament (ATFL)  

    2     to assess the integrity of the inferior tibiofibular syndesmosis.     

    Technique 
    Patient position 
 Long   sitting on the couch.  
    Clinician position 
 The   calcaneum is cupped by one hand (right foot/left hand and 
vice versa) while the other hand wraps over the dorsum of the foot, 
the fingers positioned over the lateral talar dome and the thumb 
supporting the sole of the foot.  
    Action 
 The   foot is taken into dorsiflexion, short of the close-packed posi-
tion. The hand cupping the calcaneum provides a firm varus stress 
and the range of talar motion can be assessed by the other hand 
positioned over the talar dome (see Fig. 7.7).  
    Positive test 
        1      For CFL/ATFL laxity : increased excursion of the talus is sugges-

tive of a combined rupture of the CFL and ATFL (see clinical 
context).  

    2      For syndesmosis injury : reproduction of high ankle pain, increased 
movement of the talus, apprehension and a painful clunk as the 
talus rotates in the widened mortise would all be indicative of 
syndesmosis disruption.      

    Clinical context 
 Injury   to the CFL rarely occurs in isolation but it is vulnerable to 
inversion trauma and, if injured, will invariably be partnered by 
a torn ATFL. The ATFL takes the strain as the ankle moves into 
greater degrees of plantarflexion and inversion, while the CFL is 
most stressed when the talus is dorsiflexed and inverted ( Bahr et al 
1997 ). Essentially these two ligaments function together in all posi-
tions of ankle flexion to provide lateral stability ( Colville et al 1990 ). 
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With both ligaments torn, significant anterolateral instability ensues 
and both this test and the drawer test (see p. 250) are likely to be 
positive (Bahr et al 1997). 

 In   an attempt to analyse the significance of varying degrees of 
increased talar movement, results of the test were compared with MRI 
investigation and findings at surgery ( Gaebler et al 1997 ) as follows: 

      ●           �     5 °  talar tilt: half were found to have no ligament damage and the 
rest had either single ATFL injury or a combined ATFL/CFL tear.  

      ●      5 – 15 °  talar tilt: a third had the combined ATFL/CFL rupture and 
an incomplete rupture of the posterior talofibular ligament; the 
rest had either double or single ruptures.  

      ●           �     25 °  talar tilt: all had complete combined ATFL/CFL ruptures 
with either complete or partial ruptures of the posterior talofibu-
lar ligament reported.    

 While   clinically useful to detect injury and laxity, the talar tilt 
test cannot therefore be regarded as an accurate tool for evaluating 
the exact  extent  of lateral ankle ligament injuries ( Gaebler et al 1997 , 
 Van Dijk et al 1996 ,  Wolfe et al 2001 ). 

Ligament instability tests

 Fig. 7.7  ●        Talar tilt test.    
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 Involvement   of the syndesmosis in ankle injury usually results 
from catastrophic ligamentous disruption (and fracture) but forced 
dorsiflexion/external rotation may cause an isolated injury (see 
external rotation stress test, p. 244). Disruption of the tibiofibular 
joint can lead to diastasis, rendering the mortise inherently unstable. 
The varus movement of the calcaneum during the talar tilt test, ten-
sions the CFL (and ATFL) which in turn challenges the syndesmo-
sis by pulling on the fibula and potentially widening the mortise 
enabling the talus to rotate excessively. It is essential, therefore, 
that the ATFL and CFL are intact if the test is being used for this 
purpose.  

    Clinical tip 
 A   talar tilt of around 15 °  or more usually indicates a complete rup-
ture of the ATFL and CFL ( Gaebler et al 1997 ). The use of MRI has 
been advocated in cases where the talar tilt is between 5 °  and 20 °  
(a lower threshold for imaging is recommended in the younger ath-
lete) to determine the extent of injury before deciding on an appro-
priate management strategy ( Gaebler et al 1997 ).   

    Drawer test 

    Aka 
        Positive  ‘ suction ’  or  ‘ dimple ’  sign       

    Purpose 
 To   test the integrity of the anterior talofibular ligament (ATFL).  

    Technique 
    Patient position 
 The   patient lies supine with the knee flexed and the foot resting on 
the couch.  

    Clinician position 
 Standing   on the opposite side of the couch to the leg being tested. 
The webspace of the caudal hand is placed over the talus in order 
to provide stabilization during the test; the other hand is wrapped 
over the distal tibia and fibula so that the fingers are placed laterally 
and the thumb is over the medial malleolus, ensuring a clear view 
of the distal fibula is possible.  
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    Action 
 Downward   pressure is applied to fix the talus while the fibula 
and tibia are pushed backwards, observing the degree of posterior 
movement of the lateral malleolus.  
    Positive test 
 Increased   posterior movement of the lateral malleolus is a positive 
sign and indicates laxity or rupture of the ATFL. This backward 
movement of the malleolus can result in a negative pressure which 
sometimes draws the adjacent skin in, producing the dimple or suc-
tion sign.   

Ligament instability tests

 Fig. 7.8  ●       Drawer test. 
The arrow indicates 
the direction of tibial 
movement.    

    Clinical context 
 The   most common mechanism of injury is a combination of 
plantarflexion and inversion where the ATFL and calcaneofibular 
ligaments (CFL) are particularly vulnerable. As the primary liga-
mentous restraint to forward subluxation of the talus, the ATFL is 
by far the most easily injured and rupture can result in a degree of 
instability, although concomitant injury to the CFL will amplify this 
significantly (see talar tilt test, p. 248) ( Bahr et al 1997 ). The poste-
rior talofibular ligament is the strongest of the lateral complex and 
is rarely injured in an inversion sprain ( Wolfe et al 2001 ).   

 The   drawer test is used to assess the integrity of the ATFL. In the 
event of a grade I sprain where no laxity is present, the ATFL stress 
test (p. 236) should be used to confirm injury. 
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 The   ATFL has been shown to be under greatest tension in 10 – 20 °  
of plantarflexion ( Bahr et al 1997 ,  Colville et al 1990 ,  Tohyama 
et al 1995 ) which, combined with 90 °  knee flexion, reduces soft tis-
sue tension and largely removes the secondary restraint afforded 
by the gastrocnemius/Achilles complex ( Kovaleski et al 2008 ), pro-
viding the ideal position to apply the test. The preferred choice by 
many clinicians, this version of the technique exposes stress on the 
ligament in the optimum position and reverses the conventional 
point of fixation where the tibia and fibula are fixed and the talus is 
drawn forwards  –  i.e. anterior drawer of the talus. 

 In   the event of a combined ATFL and CFL rupture, the medial 
ligament acts as the centre of rotation during movement, allow-
ing the talus to rotate internally  –  having lost its lateral restraints. 
Emphasizing the backward pressure over the fibula to deliver a 
slight rotational force may well improve the sensitivity of the test 
( Bahr et al 1997 ). Alternatively, if the  ‘ original ’  test is performed, the 
foot should be pulled forwards and medially (Van Dijk 1996). 

 Both   the sensitivity and specificity of the anterior drawer test have 
been called into question ( Bahr et al 1997 ,  Becker et al 1993 ,  L ä hde et al 
1988 ), particularly when performed in the first day or two after injury 
( Van Dijk et al 1996 ). When the physical examination is performed by 
an experienced clinician at 5 days post trauma, the combination of 
a haematoma, pain on palpation and a positive anterior drawer test 
showed a high level of sensitivity and specificity for an ATFL tear 
compared to testing in the first 48 hours ( Van Dijk et al 1996 ). The 
usefulness of further investigations and the attendant cost implica-
tions have therefore been questioned ( Van Dijk et al 1996 ), although 

 TABLE 7.1            DRAWER TEST

   Author and year  LR �   LR �   Target condition 

    Van Dijk et al 1996   6  
  ★  ★   

 0.05    
★  ★  ★   

 ATFL laxity 5 days 
post injury (physical 
examination including 
drawer test) 

    Van Dijk et al 1996   1.05  0.88  ATFL laxity  � 48 hours 
post injury (physical 
examination including 
drawer test) 
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in cases where physical examination has been unable to differentiate 
between isolated and combined tears, both MRI and arthrography are 
regarded as valuable methods of diagnosis ( Gaebler et al 1997 ).  

    Clinical tip 
 Performing   this test successfully requires the clinician to ensure that 
the patient is relaxed and that the force is applied gradually. A large 
amount of force is not necessary to achieve posterior translation of 
the lateral malleolus; indeed, lower forces have been shown to be 
more effective, as higher forces tend to elicit a protective muscle con-
traction which may mask a positive finding ( Tohyama et al 2003 ). 

 In   addition to lateral ligament damage following an inversion 
injury, patients sometimes also report  medial  ankle pain. Severe 
injury can evoke traumatic capsulitis of the subtalar joint where heel 
pain is accompanied by a loss of varus movement and a hard  ‘ end-
feel ’ . MRI evaluation also reveals high rates of bone bruising of the 
talus, probably explained by the pathomechanism of the inversion 
injury, where the medial malleolus is  ‘ rammed ’  against the talus. 
This mechanism induces shear forces that may cause osteochondral 
lesions of the talar dome, a feature sometimes observed in the more 
severely injured ankle ( Gaebler et al 1997 ).  
           
   EXPERT OPINION  COMMENTS 

    ★★★   Drawer test 
 This test specifically evaluates the integrity of the 
ATFL. A double injury involving the CFL does not 
increase the amount of drawer excursion. 

   
Variations 
 The   original test literally creates an  anterior drawer  of the talus. The 
patient lies supine with the knee flexed. Grasping the patient’s heel 
with one hand, the ankle is held in about 10 – 20 °  of plantarflexion, 
allowing the sole of the foot to lie on the anterior surface of the 
examiner’s forearm. The other hand fixes the distal end of the tibia 
in order to prevent anterior movement during the test. The patient 
must try to consciously relax the lower leg and foot before the test is 
performed in order to minimize the chance of a false negative find-
ing. The heel is then pulled forward ( Fig. 7.9   ). When a rupture of 
the AFTL is present, the lateral side of the talus translates forwards, 
essentially rotating partially out of the ankle mortise. The centre of 
rotation is created by the intact medial ligament ( Magee 2008 ). 

Ligament instability tests
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 Fig. 7.10  ●        Prone anterior drawer test. The 
arrow indicates the direction of calcaneal 
movement.    

 Fig. 7.9  ●        Anterior 
drawer test. The arrow 
indicates the direction 
of calcaneal movement.    

 The     anterior drawer test in prone   has the patient lying prone 
with the feet over the edge of the couch. The lower leg is fixed 
against the couch with one hand while the webspace of the other 
hand is positioned around the back of the calcaneum and a down-
ward pressure is applied ( Fig. 7.10   ). Excessive anterior movement 
indicates ligamentous laxity.    
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    ●  C     OTHER TESTS 

    Thompson’s test 

    Aka 
        Simmonds ’  test  
    Squeeze test       

    Purpose 
 To   detect the presence of a complete rupture of the Achilles tendon.  

    Technique 
    Patient position 
 The   patient is positioned prone with their feet hanging over the 
edge of the couch.  
    Clinician position 
 The   palm of the clinician’s hand is positioned over the patient’s calf 
at the point where the girth is widest, with the thumb on one side 
and fingers on the other.  
    Action 
 The   clinician then opposes thumb and fingers to squeeze the calf 
(see Fig. 7.11).  
    Positive test 
 A   lack of plantarflexion indicates a complete rupture. In a negative 
test where the tendon is intact, the ankle involuntarily plantarflexes. 
An inability to push-off during the normal gait cycle or get anywhere 
near a heel raise on the affected side would also be suggestive of a 
complete rupture. The loss of an intact Achilles tendon will be detect-
able when the ankle is passively dorsiflexed, particularly when the 
knee is held in extension, where the loss of soft tissue resistance will 
result in excessive movement and an altered end-feel. Normally a 
palpable gap in the tendon is also evident ( Gross et al 2002 ).   

    Clinical context 
 Thompson  ’s test is widely considered to be the  ‘ gold standard ’  for 
detecting Achilles rupture ( Placzek  &  Boyce 2006 ). The most com-
mon site for the injury is around the hypovascular section of the 
tendon, approximately 3 – 6       cm proximal to the insertion. Rupture 
is often seen in the older, deconditioned individual where there 

Other tests
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is a mismatch between demand and the tendon’s ability to cope 
with forceful loading. The degenerative process reduces the tensile 
strength of the tendon ( Maffuli et al 2005 ) and that, combined with 
sporadic and often sudden activity, makes the Achilles a vulnera-
ble structure. It is also sometimes seen in the younger athlete who, 
having encountered prolonged inactivity resulting from another 
injury, then exposes the tendon to sudden, unaccustomed loading. 
The mechanism of injury is invariably rapid plantarflexion during 
full weight-bearing (i.e. jumping/landing or a sudden lunge during 
sport such as badminton or tennis). At the time of injury, the patient 
usually reports a severe, sharp pain around the heel although their 
lasting memory is of a loud  ‘ crack ’  which feels like they have been 
hit from behind.    

 TABLE 7.2            THOMPSON’S TEST

   Author and year  LR �   LR �   Target condition 

    Malanga  &  Nadler 2005   13.7 
   ★  ★  ★   

 0.04  
  ★  ★  ★   

 Complete rupture 

 Fig. 7.11  ●        Thompson’s 
test indicating the normal 
response of plantarflexion 
when the calf is squeezed.    

    Clinical tip 
 The   test is only positive if the tendon is completely ruptured 
although some minor discrepancy in foot movement may be noted 
with a significant partial rupture ( Scott  &  Al Chalabi 1992 ).  
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    Additional tests 
   Matles   ’  test   can also be used to detect Achilles rupture. The patient 
lies prone with their foot over the edge of the couch. The patient is 
asked to flex the knee of the affected leg to 90       °. The position of the 
foot is observed through the movement. With a normal Achilles, the 
foot gently moves into a degree of plantarflexion. If the foot falls 
into a neutral or slightly dorsiflexed position the test is considered 
to be positive. The test can also be performed passively in the case 
of the reluctant or anaesthetised patient. (See  Table 7.3   .) 

Other tests

 TABLE 7.3            MATLES’ TEST

   Author and year  LR �   LR �   Target condition 

    Malanga  &  Nadler 2005   5.9  
  ★  ★   

 0.14    
★  ★   

 Complete rupture 

 TABLE 7.4            COPELAND’S TEST

   Author and year  LR �   LR �   Target condition 

    Malanga  &  Nadler 2005   9.7  
  ★  ★   

 0.24  
  ★   

 Complete rupture 

   Copeland  ’s test   has the patient lying prone with the knee flexed 
to 90 ° . A sphygmomanometer is positioned around the bulk of the 
calf and inflated to 100       mmHg with the ankle positioned in plantar-
flexion. The foot is then passively dorsiflexed. If the tendon is intact 
a rise in pressure to around 140       mmHg would be expected but only 
a flicker is elicited in the event of complete rupture. (See  Table 7.4   .)   

    Peroneal subluxation test 

    Purpose 
 To   detect subluxation/dislocation of the peroneus brevis and lon-
gus tendons as they travel behind the lateral malleolus.    

    Technique 
    Patient position 
 Long   sitting on a couch.  
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    Clinician position 
 The   clinician palpates over the peroneal tendons as they pass 
behind the lateral malleolus.  
    Action 
 The   patient is asked to actively dorsiflex and evert the affected foot.  
    Positive test 
 The   clinician will feel the tendon sublux or snap out of position 
and/or the manoeuvre will elicit pain.   

 Fig. 7.12  ●        Peroneal sub-
luxation test.    

    Clinical context 
 The   peroneus longus and brevis tendons lie in a shallow groove 
(retromalleolus sulcus) behind the lateral malleolus of the fibula 
where they are contained by the bone anteriorly and the retinacu-
lum laterally. Relatively common among skiers, the mechanism of 
injury is usually a forceful dorsiflexion/eversion movement of the 
foot combined with a strong reflex contraction of the peroneal mus-
cles ( Placzek  &  Boyce 2006 ). Fracture of the posterior edge of the 
fibula can also result in instability of the tendons. 

 Patients   typically report lateral pain behind the malleolus when 
walking and this may become more pronounced when they walk 
on their heels ( Trojian  &  McKeag 1998 ). A history of locking is also 
often described and if combined with the other findings the diagno-
sis is almost certain. The tendon most likely to sublux is peroneus 
brevis and although both tendons can dislocate, the longus never 
does in isolation. If left untreated, the subluxation can become 
recurrent and lead to tears of the brevis tendon.  
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    Clinical tip 
 An   acutely subluxed tendon can masquerade as an ankle sprain as 
the mechanism of injury and site of the pain may appear similar 
at first. The presence of swelling posterior to the lateral malleolus, 
pain on both resisted isometric eversion in dorsiflexion and passive 
ankle plantarflexion/inversion, along with and a  ‘ snapping ’  sen-
sation on movement, is strongly suggestive of peroneal instability 
( Placzek  &  Boyce 2006 ). 

 In   the acute stages particularly, pain may inhibit an adequate per-
oneal contraction which could lead to a false negative conclusion.

   EXPERT OPINION  COMMENTS 

    ★★★   Peroneal subluxation test
As well as the typical mechanism of injury, 
forced inversion with an associated reflex 
peroneal contraction can also result in injury 
to the retinaculum and lead to peroneal 
instability. 

    Metatarsal squeeze test 

    Aka 
        Morton’s test       

    Purpose 
 To   detect a Morton’s neuroma on the intermetatarsal plantar digital 
nerve.  

    Technique 

    Patient position 
 Long   sitting on the couch.  

    Clinician position 
 The   medial and lateral aspects of the forefoot are grasped using one 
hand.  

    Action 
 The   medial and lateral aspects are squeezed together with one hand 
and the area of tenderness palpated with the other.  

Other tests
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    Positive test 
 Provocation   of the pain.   

 Fig. 7.13  ●        Metatarsal squeeze test with 
palpation of the tender area between the 
metatarsal heads on the plantar aspect of 
the foot.    

    Clinical context 
 Neuromas   are thought to result from irritation of the intermetatar-
sal plantar digital nerve as it travels under the metatarsal ligament. 
Poorly fitting footwear is commonly blamed for the symptoms and 
the patient reports a deep, localized  ‘ burning ’  pain in the plantar 
aspect of the forefoot which is sometimes accompanied by local-
ized paraesthesiae extending into the toe. Commonly neuromas 
are found in the space between the third and fourth metatarsals 
and are rare between the first and second and the fourth and fifth. 
Palpation in the webspace over the neuroma is also commonly ten-
der ( Placzek  &  Boyce 2006 ).  

    Clinical tip 
 An   audible or palpable click can sometimes be elicited by glid-
ing the two metatarsals in question in a dorsal and plantar direc-
tion while applying the compression. This is thought to occur as a 
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result of the neuroma catching between the metatarsals while under 
compression and is more likely where the condition is advanced 
or established. This is known as   Mulder’s sign   ( Gross et al 2002 , 
 Malanga  &  Nadler 2005 ). Though fascinating for the clinician, the 
test is uncomfortable for the patient and should not be repeated 
unnecessarily. 

 An   accessory sign is pain elicited by metatarsophalangeal joint 
extension which tightens the ligament and increases compression 
on the nerve ( Placzek  &  Boyce 2006 ).     
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    INDEX  

 A  
 abduction stress test, valgus     see   valgus 

abduction stress test   
 Abrahams, S.       230   ,  231   
 accuracy of diagnostic tests       10 – 14   
 ACJ     see   acromioclavicular joint   
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 acromioclavicular joint (ACJ) tests      see 

under  shoulder tests   
 active compression tests       7   ,  76 – 9   ,  81   
 active fl oor push-up test       103   
 active patella grind test       222   
 active pivot shift test       203   
 active straight leg rise test for 

hip       165 – 6   
 adduction tests  

 cross arm/crossover       79 – 81   
 fl exion       155 – 6   
 horizontal impingement (scarf)       

79 – 81   
 one-plane       186   
 quadrant       155 – 6   
 scour       155 – 6   
 ulnar collateral ligament       117 – 19   , 

 133 – 5   
 varus stress, knee       186 – 8   
 wrist and hand       115 – 19   ,  133 – 5  
   see also   FAIR test   

 Aderinto, J.       68   ,  69   
 Ahn, D.S.       137   ,  140   
 aka ( ‘ also known as ’ ) sections       3   
 Akseki, D.       220   
 Al Chalabi, A.       256   
 ALRI     see   anterolateral rotatory 

instability   
  ‘ also known as ’  sections       3   

 Altchek, D.W.       96   
 AMRI (anteromedial rotatory 

instability) test       198 – 9   
 Anderson, A.F.       203   ,  208   
 Anderson, T.E.       48   
 Andrews, J.R.       48   ,  84   
 ankle and foot tests        236 – 62   

 ligament instability        244 – 57   
 anterior drawer test in prone       254   
 Chalke test       246   
 Cotton test       246   
 crossed leg test       247   
 dorsifl exion compression test       247   
 drawer test        250 – 4    
 external rotation stress test        244 – 7    
 heel thump test       247   
 Kleiger’s test       244   
 positive  ‘ dimple ’  sign       250   
 positive  ‘ suction ’  sign       250   
 side-to-side test       246   
 squeeze test       247   
 talar tilt test        248 – 50     

 ligament stress  
 anterior talofi bular ligament stress 

test        236 – 8    
 calcaneofi bular ligament stress 

test        238 – 40    
 calcaneocuboid ligament stress 

test        240 – 2    
 medial collateral ligament stress 

test        242 – 4    
 plantarfl exion /inversion stress 

test       236    
 other  

 Copeland’s test       257   
 Matles ’  test       257   

 Note  :  Emboldened page numbers  indicate chapter extents or main sections   
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ankle and foot tests (Continued)
 metatarsal squeeze test        259 – 61    
 Morton’s test       259   
 peroneal subluxation test        257 – 9    
 Simmonds ’  test       255   
 squeeze test       255   
 Thompson’s test        255 – 7      

 anterior drawer tests  
 modifi ed       198 – 201   
 one-plane (for knee)       191 – 4   
 in prone       254    

 anterior glenohumeral instability       56   ,  59   
 anterior labral tear test       159   
 anterior shoulder instability       63 – 4   
 anterior slide labral tests        52 – 4    
 anterior talofi bular ligament stress 

tests        236 – 8    
 anterolateral rotatory instability       

199 – 204  
 pivot shift test       201 – 4   
 Slocum test       199 – 201    

 anteromedial rotatory instability 
test       198 – 9   

 anteversion, femoral, measuring       175 – 7   
 Apley, A.G.: Apley’s (grinding 

meniscal) test       212 – 15   ,  220   
 apprehension sign       152   
 apprehension tests       59   ,  152 – 6  

 apprehension/crank/fulcrum test       56   , 
 60   

 capitates, hand       124 – 6   
 Fairbank’s       224   
 Jobe’s       45   ,  56 – 61   
 lateral pivot shift       98 – 101   
 patellofemoral       224 – 5   
 postlateral rotary, elbow       100   
 and relocation instability       56 – 61    

 arm tests  
 biceps       19 – 21   ,  50 – 2   
 cross       79 – 81   
 drop/drop arm       27   
 Speed’s straight arm test       19 – 21  
   see also   elbow   ;  wrist and hand   

 articular disruption, gleno-labral       47   

 articular tests for hip      see under  hip tests   
 Atkins, E.       x-xi   ,  80   ,  94  

 on hip       162   ,  178   
 on knee       184   ,  218   
 on wrist and hand       125   ,  130   ,  132   , 

 133   ,  138    
 Austin, A.       160   
 axial compression (axial grind) 

test        129 – 31     

 B  
 Badenoch, D.       7   
 Bahk, M.S.       208   ,  210   
 Bahr, R.       236   ,  237   ,  240   ,  248   ,  249   ,  251   , 

 252   
 Baker, C.L.       187   ,  206   ,  212   
 ballottement test       122   
 Bandy, W.       171   
 Bankart, A.S.P.: Bankart lesions       47   ,  73   
 Bardakos, N.V.       164   
 basal joint grind test       129   
 Becker, H.P.       252   
 belly-press (Napoleon) test       33   
 Benjaminse, A.       193   ,  194   ,  197   ,  203   
 Bennett, W.F.       20   ,  21   
 Benson, E.R.       154   
 Berg, E.E.       55   
 Beumer, A.       245   ,  246   
 biceps tests       19 – 21  

 load II        50 – 2     
 Bigliani, L.U.       73   
 Bird, P.A.       174   
 Boeree, N.R.       203   ,  217   
 Bousquet, G.: external hypermobility 

test       211   
 Boyce, D.A.       168  

 on ankle and foot       242   ,  246   ,  255   , 
 258   ,  259   ,  260   ,  261   

 on wrist and hand       120   ,  121   ,  123   , 
 132   ,  136    

 Bradley, J.P.       58   
 Brown, D.E.       115   ,  121   ,  123   ,  129   
 Bryan, R.S.       110   
 Buehler, M.J.       108   
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 Bulstrode, C.       128  
 on elbow       91   ,  94   ,  100   
 on knee       184   ,  221   ,  225    

 Burkhart, S.S.       33   ,  52   
 Burnett, R.S.       151   ,  153   ,  154   ,  155   
 Burwell, S.       6   
 Busconi, B.D.       153   ,  158   
 buttock  

 pain       152 – 4   ,  158   ,  162   ,  166   
 sign test for hip        177 – 9     

 Byrd, J.W.       164    

 C  
 calcaneocuboid ligament stress 

tests       240 – 2   
 calcaneofi bular ligament stress 

tests        238 – 40    
 Callaghan, J.       166   
 Campbell, C.S.       134   
 capitate apprehension/displacement 

tests       124 – 6   
 carpal tunnel tests      see under  wrist and 

hand   
 chair push-up test of elbow 

ligament        101 – 3    
 chair sign       101   
 Chalabi, A. al-       256   
 Chalke test       246   
 Childress’s test       220   
 Chronopoulos, E.       78   ,  81   
 Cicak, N.       67   
 Ciullo, J.V.       55   
  ‘ Clairon, signe de ’  (Patte’s test)       29 – 30   
 Clarke’s test       227   
 clicking hip test       159   
 clinical context of tests       6 – 9   
 Codman, E.A.: drop arm test       27   
 collateral ligament stress test       115 – 19   , 

 133 – 5  
 medial        242 – 4     

 Colville, M.R.       236   ,  240   ,  246   ,  248   ,  252   
 combined pressure provocation and 

fl exion test       109   
 comfort, importance of       5   

 compression tests  
 acromioclavicular joint       76 – 9   
 active       7   ,   76 – 9    ,  81   
 axial        129 – 31    
 axial grind       129   
 carpal tunnel, manual       145 – 7   
 dorsifl exion       247   
 Durkan’s       145   ,  146   
 knee, Noble’s        227 – 9    
 rotation       46 – 50   
 thumb        129 – 31     

 Cooper, D.E.       208   
 Copeland, S.: test       257   
 Cosgarea, A.J.       208   ,  210   
 Cotton test       246   
 Cozen’s test for elbow       91   
 Craig’s test for femoral 

anteversion       175 – 7   
 crank tests  

 apprehension       56   ,  60   
 labral       46 – 50    

 Crenshaw, A.H.       20 – 1   
 cross arm/crossover adduction 

tests       79 – 81  
 impingement tests       79    

 crossed leg test       247    

 D  
 Danlos, H.-A.: Ehlers-Danlos 

syndrome       164   
 Davidson, T.M.       134   
 de Quervain’s tenosynovitis       117   ,  131   , 

 132 – 3   
 DeAngelis, N.A.       158   
 DeKrom, M.C.       142   ,  143   
 Dellon, A.L.       105   ,  106   
 Dervin, G.F.       217   
 diagnostic tests  

 accuracy of       10 – 14   
 expert opinion and clinical tips       13 – 14   
 likelihood ratios in       11 – 13   
 sensitivity       10 – 11   
 specifi city of       11   
 variations and related tests       3    
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 dial test       209 – 11   
  ‘ dimple ’  sign       250   
 disco weight-bearing knee test       218   
 displacement tests, capitate       124 – 6   
 Distefano, M.C.       59   
 Donaldson, W.F.       202   
 dorsifl exion compression test       247   
 drawer tests  

 ankle and foot       250 – 4   
 knee       188 – 94   
 Lemaire’s  ‘ T ’        198 – 9   
 posterolateral rotatory instability 

(PLRI)       205 – 7   
 posteromedial rotatory instability 

(PMRI)       204 – 5  
   see also   anterior drawer tests   

 drop arm test       27   
 drop sign, tendon       29   
 Duckworth, A.D.       238   
 Durkan, J.A.: compression test       145   , 

 146    

 E  
 Eaton, R.G.       131   
 Ege, R.: Ege’s test       220   
 Ehlers, E.: Ehlers-Danlos 

syndrome       164   
 elbow tests        89 – 112   

 ligament/instability  
 active fl oor push-up test       103   
 chair push-up test        101 – 3    
 chair sign       101   
 Jobe’s test       95 – 7   ,  183 – 5   
 moving valgus stress test       97   
 posterolateral pivot shift 

test        98 – 101    
 posterolateral rotatory 

apprehension test       100   
 posterolateral rotatory drawer 

test       100 – 1   
 stand-up test       101   
 valgus test        95 – 7    ,  98   ,  99   
 varus test        97 – 8     

 neurological        103 – 11   

 combined pressure provocation 
and fl exion test       109   

  ‘ OK ’  sign       109   
 pinch grip test        109 – 11    
 pressure provocation test        105 – 7    
  ‘ Tinel’s test       94   ,  96   ,   103 – 5    ,  106   
 ulnar nerve fl exion test        107 – 9     

 tendon  
 Cozen’s test       91   
 golfer’s elbow test        93 – 5    
 Mills ’  test       92 – 3   
 tennis elbow test        90 – 3      

 Ellenbecker, T.S.       63   ,  66   ,  68   ,  75   
 Ely’s test       169   
 Emery, R.J.       73   
 empty/full can tendon tests        24 – 7    
 Evans, P.J.       217   
 evidence  

 appraisal       6 – 9   
 interpretation of       5   ,   9 – 15   

 accuracy of diagnostic tests       10 – 14     
 expert opinion and clinical tips       13 – 14   
 extension test, hip       159   
 external hypermobility test       211   
 external rotation  

 FABER test   
 lag sign       27 – 30   
 recurvation test       211 – 12   
 stress test (Kleiger’s), ankle and 

foot        244 – 7   
 extension test, hip       159    

 tendon  
 Cozen’s test       91   
 golfer’s elbow test        93 – 5    
 Mills ’  test       92 – 3   
 tennis elbow test        90 – 3      

 extension test, hip       159    

 F  
 FABER test (fl exion, abduction and 

external rotation) articular test 
for hip       160 – 3   

 FAIR test (fl exion, adduction and 
internal rotation)       152 – 6   ,  162 
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   see also   fl exion tests   ;  impingement 
tests   

 Fairbank’s apprehension test       224   
 Farber, A.J.       58   ,  59   ,  63   
 Farber, J.S.       110   
 Feagin’s test       75   
 feet     see   ankle and foot   
 femoral anteversion, measuring       175 – 7   
 Fertl, E.       137   ,  146   ,  147   
 Field, L.D.       96   
 Fingeroth, R.J.       96   ,  194   ,  197   ,  202   ,  203   
 fi ngers     see   wrist and hand   
 Finkelstein, N.: thumb test       117   ,  121   , 

 131 – 3   
 Finochietto, R.: jump sign       193   
 Fishman, L.M.       153   ,  154   
 Fitzgerald, R.H.       153   ,  159   
 Flatow, E.L.       36   
 fl exion tests  

 adduction       155 – 6   
 of elbow       107 – 9   
 of hip       165 – 6  
   see also   FABER test   ;  FAIR test   

 fl oor push-up test, active       103   
 foot     see   ankle and foot   
 forearm, supination of (Heuter’s 

sign)       23 – 4   
 forward fl exion impingement test on 

shoulder (Neer’s sign)       34 – 9   , 
 42 – 3   

  ‘ 4 ’  test (FABER hip test)       160 – 3   
 Fowler, P.J.       214   ,  216   ,  217   ,  218   
 Fowler’s sign       56   
 Fritz, J.M.       7   
 Frobell, R.B.       196   
 Frund’s sign       227   
 fulcrum test       56   ,  60   
 full can tendon test        24 – 7    
 Fujii, T.       237    

 G  
 Gaebler, C.       246   ,  249   ,  250   ,  253   
 Gajdosik, R.L.       171   
 Gamekeeper’s thumb       134  

 Gerber, C  
 lift-off sign test       30 – 4   
 push-off test       31   ,  33 – 4     

 Gerr, F.       105   ,  137   ,  138   ,  142   ,  143   
 Ghavami, A.       129   
 Gilchrest, B.: sign       23   
 Giori, N.J.       177   
 GLAD (gleno-labral articular 

disruption)       47   
 glenohumeral instability, anterior       56   , 

 59   
 glenohumeral joint, load and shift test 

for       61 – 5   
 gleno-labral articular disruption       47   
 Glickel, S.Z.       131   
 Godfrey’s test       191   
 Gold, S.M.       196   
 Golding, D.N.       138   ,  142   ,  143   
 golfer’s elbow test        93 – 5    
 Gonz á lez del Pino, J.       146   
 Graham, B.       137   ,  142   
 gravity drawer test       191   
 Greenfi eld, C.       91   
 Greenwald, 106, D.       105   
 Greis, P.E.       31   
 grind tests  

 Apley’s        212 – 15    ,  220   
 axial compression        129 – 31    
 basal joint       129   
 meniscal       127 – 9   ,   212 – 15    ,  220   
 patellofemoral        225 – 7     

 Gross, J.       121   ,  144   ,  255   ,  261   
 Gross, M.L.       59   
 Guanche, C.A.       20   ,  21   ,  49   ,  58   ,  78   
 Guyon, J.C.F.: Guyon’s canal       105   , 

 143 – 4    

 H  
 Hamner, D.L.       45   
 Hanchard, Nigel       viii   ,  xii   ,  17   
 hand     see   wrist and hand tests   
 Hardaker, W.T.       230   
 Hardcastle, P.: Hardcastle and Nade 

method       173   ,  174 – 5   
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 Harper, M.T.       135   
 Hase, T.       153   ,  154   
 Hawkins, R.J.       63  

 Hawkins-Kennedy impingement test 
on shoulder       39 – 41    

 Hayden, J.: Mital-Hayden test       229 – 31   
 heel thump test       247   
 Hegedus, E.J.       58   ,  79   ,  83   
 Heinecke, A.       177   
 Heller, L.       142   
 Helmig, P.       74   
 Heneghan, C.       7   
 Hertel, R.       26   ,  28   ,  29   ,  32   ,  33   
 Heuter, C.: Heuter’s sign (supination of 

forearm)       23 – 4   
 Hewett, T.E.       189   
 hip tests        151 – 80   

 articular  
  ‘ 4 ’  test       160   
 active straight leg raise (SLR) 

test        165 – 6    
 anterior labral tear test       159   
 apprehension sign       152   
 clicking hip test       159   
 extension test       159   
 FABER test        160 – 3    
 FAIR test        152 – 6    ,  162   
 impingement tests       152 – 6   
 Jansen’s test       160   
 Ling test       166   
 log roll test       160   
 McCarthy test       153   ,   155 – 60    ,  164   
 Mens test       165   
 Patrick’s test       160   
 piriformis test       152   
 posterior labral tear test       152   , 

 159 – 60   
 psoas test       152   
 scour/quadrant/fl exion adduction 

test       155 – 6   
 snapping hip test       159   
 Stinchfi eld resisted hip fl exion 

test       165   
 torque test        163 – 4     

 muscle and tendon  
 Ely’s test       169   
 Hardcastle and Nade method       173   , 

 174 – 5   
 Hugh Owen Thomas (HOT) 

test       166   
 modifi ed Ober’s test        170 – 2    
 modifi ed Thomas’s test       168 – 9   
 Ober’s test       171 – 2   
 rectus femoris contracture test       166   
 Thomas’s test        166 – 9    
 Thompson test       166   
 Trendelenburg test        172 – 5     

 other  
 Craig’s test        175 – 7    
 Ryder method for measuring 

femoral anteversion       175   
 sign of the buttock        177 – 9      

 history taking       3 – 4   
 Holtby, R.       26   
 horizontal adduction impingement 

(scarf) test       79 – 81   
 hornblower’s sign       30   
 Hugh Owen Thomas (HOT) test     see  

 Thomas’s test   
 Hughston, J.C       210  

 jerk test       203   
 plica test       231   
 posterolateral drawer sign       205   
 posterolateral drawer test       205 – 7   
 posteromedial drawer sign       204   
 posteromedial drawer test       204 – 5   
 varus stress test       186 – 8    

 Huijbregts, P.A.       79  
 humeral head translation test, inferior 

(sulcus sign)       71 – 6    
 Hurley, J.A.       48   
 hypermobility test, external 

(Bousquet)       211    

 I  
 impingement tests  

 hip        152 – 6    
 shoulder        34 – 45   
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 Hawkins-Kennedy       39 – 41   
 Jobe’s internal rotation 

resistance        42 – 3    
 Neer’s sign       34 – 9   ,  42 – 3   
 posterior       44 – 5  
   see also   FAIR test    

 inferior humeral head translation test 
(sulcus sign)       71 – 6   

 infraspinatus spring back test     see   lag 
sign   

 instability  
 anterolateral     see   anterolateral 

rotatory instability   
 rotatory     see   rotatory instability  

 ligaments     see   ligament tests   
 shoulder      see under  shoulder tests     

 internal rotation  
 lag sign       30 – 4   
 lift-off test, maximum       32   
 resistance tests on shoulder       42 – 3  
   see also   FAIR test   

 interpretation of fi ndings      see under  
evidence   

 inversion stress tests       236 – 8  
 calcaneofi bular        238 – 40    
 calcaneocuboid ligament        240 – 2     

 isometric action in push-off test       33 – 4   
 Ito, K.       154   
 Itoi, E.       25 – 6    

 J  
 Jaberi, F.       153   
 Jackson, J.L.       190   ,  193   ,  196   ,  197   ,  203   , 

 216   ,  218   
 Jaeschke, R.       7   
 Jakob, R.P.: Jakob test (reverse pivot 

shift)       207 – 9   
 Jansen’s test       160   
 jerk test, Hughston’s       203   
 Jobe, F.W.: tests  

 apprehension       45   ,  56 – 61   
 impingement       36   ,  38   ,   42 – 3    
 relocation       24   
 tendon empty/full can        24 – 7    

 valgus abduction stress       95 – 7   ,  
183 – 5    

 joint grind test, basal       129 – 31   
 Jones, D.C.       20   ,  21   ,  49   ,  58   ,  78   
 Jordan, R.       137    

 K  
 Karachalios, T.       213 – 14   ,  216   ,  217   ,  218   , 

 220   
 Katz, J.N.       142   
 Katz, J.W.       96   ,  194   ,  197   ,  202   ,  203   
 Kelly, B.T.       25   ,  33   ,  34   
 Kennedy, J.C.: Hawkins-Kennedy 

impingement test       39 – 41   
 Kern, J.H.       230   ,  231   
 Kibler, W.B.       53 – 4   
 Kilgore, W.E.       20 – 1   
 Kiloh, L.G.: Kiloh-Nevin 

syndrome       110   
 Kim, S.J. and H.K.       193   ,  196   ,  203   
 Kim, T.K.       20   ,  32   ,  36   ,  41   ,  51 – 2   
 Kim, W.Y.       177   
 Kleiger’s external rotation stress test of 

ankle and foot       244 – 7   
 knee tests        181 – 234   

 meniscal        212 – 20    ,  231  
 Apley’s grinding test       212   
 Apley’s test        212 – 15    ,  220   
 Childress’s test       220   
 disco test       218   
 Ege’s test       220   
 McMurray’s test       213   ,  214   , 

  215 – 18    ,  220   ,  231   
 Merke’s test       218   
 Thessaly test       218   
 weight-bearing/rotation meniscal 

test        218 – 20     
 multiplane        198 – 212   

 active pivot shift test       203   
 Bousquet external hypermobility 

test       211   
 dial test        209 – 11    
 external rotation recurvatum 

test        211 – 12    
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knee tests (Continued)
 Hughston’s posterolateral drawer 

sign       205   
 Hughston’s posteromedial drawer 

sign       204   
 Jakob test       207   
 jerk test of Hughston       203   
 lateral pivot shift test       201   
 Lemaire’s  ‘ T ’  drawer test       198   
 Loomer’s test       211   
 Losee test       203   
 modifi ed anterior drawer test       198   , 

 199   
 pivot shift test        201 – 4   

 reverse       207 – 9   
 soft       203    

 posterolateral drawer test        205 – 7    
 posteromedial drawer test        204 – 5    
 Slocum ALRI (anterolateral 

rotatory instability test)     
   199 – 201    

 Slocum AMRI (anteromedial 
rotatory instability test)     
   198 – 9    

 test of Macintosh       201   
 tibial lateral rotation test       209    

 one-plane        183 – 97    ,  205  
 abduction stress test       183   
 active drawer test       191   
 adduction stress test       186   
 anterior drawer in extension 

test       194   
 anterior drawer test       191 – 4   
 Finochietto’s jump sign       193   
 Godfrey’s test       191   
 gravity drawer test       191   
 Hughston’s varus stress test       186   
 Lachman’s test       101   ,   194 – 7    ,  199   , 

 205   
 Lachman-Trillat test       194   
 posterior drawer test        188 – 91    
 posterior sag sign       191   
 quadriceps active test       191   
 Ritchie test       194   

 Trillat test       194   
 valgus test        183 – 5    ,  201   ,  207   ,  208   
 varus test        186 – 8    ,  200   ,  206   ,  208   ,  218    

 other        227 – 31   
 Hughston’s plica test       231   
 mediopatellar plica test        229 – 31    
 Mital-Hayden test       229   
 Noble’s compression test        227 – 9    
 plica stutter test       231   
 suprapatellar plica test       231    

 patellofemoral        221 – 7   
 active patella grind test       222   
 Clarke’s test       227   
 Fairbank’s apprehension test       224   
 Frund’s sign       227   
 grind test        225 – 7    
 McConnell test        221 – 3    
 patella apprehension test        224 – 5    
 squat tests       222 – 3   
 step tests       222 – 3   
  vastus medialis  coordination 

test       223   
 Waldron’s test       223   
 Zohler’s test       227     

 Kocabey, Y.       196   ,  202   
 Kovaleski, J.E.       252   
 Krushell, R.J.       31   ,  32   
 Kutsumi, K.       132    

 L  
 labral tests        46 – 55   

 anterior slide        52 – 4    
 apprehension       58   
 biceps       50 – 2   
 crank       46 – 50   
 posterior tear       152 – 6   ,  159 – 60   ,  162   
 SLAP prehension        54 – 5    
 tear       58   ,  159    

 Lachman, J: one-plane test for knee 
(Ritchie or Trillat test)       101   , 
  194 – 7    ,  199   ,  205   

 lag sign  
 external rotation       27 – 30   
 internal rotation       30 – 4    
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 L ä hde, S.       252   
 Laliotis, A.T.       134   
 Lapner, P.C.       100   ,  103   
 LaPrade, R.F.       187   ,  206   ,  208   ,  210   ,  212   
 Larsen, M.W.       187   ,  188   ,  189   ,  191   ,  206   , 

 208   ,  212   
 Larson, R.L.       183   ,  199   ,  200   
 lateral pivot shift test       210  

 apprehension       98 – 101    
 laxity test, ulnar collateral 

ligament       133 – 5   
 Lee, D.       164   ,  166   ,  168   
 Lee, M.D.       194   ,  197   
 Lee, M.L.       96   
 leg rise test for hip, active (SLR)        165 – 6    
 Lemaire, M.:  ‘ T ’  drawer test       198 – 9   
 Lequesne, M.       174   
 Lerat, J.L.       197   
 Leroux, J.L.       26   ,  32   
 Letz, R.       105   ,  137   ,  138   ,  142   ,  143   
 Lewis, A.       72   
 Lewis, C.L.       153   
 Lichtman, D.M.: test       126   
 lift test, supination       129   
 lift-off sign test        30 – 4    
 ligament tests      see under  ankle and foot; 

elbow; wrist and hand   
 likelihood ratios in diagnostic 

tests       11 – 13   
 Ling test       166   
 Lintner, S.A.       73   
 Lippman, M.: test       23   
 Liu, S.H.       48   ,  49   
 Liume, J.J.       58   ,  59   
 Lo, I.K.Y.       58   ,  59   ,  60   
 Lo, J.K.       142   
 load tests  

 and shift test for glenohumeral 
joint       61 – 5   

 load II test, biceps       50 – 2   
 triangular fi brocartilage complex 

(TFCC) tests       123   ,  127 – 9    
 log roll test       160   
 Loomer’s test       211   

 Losee test       203   
 LR (likelihood ratios in diagnostic 

tests)       11 – 13   
 Lubliner, P.A.       214   ,  216   ,  217   ,  218   
 Ludington’s test       24   
 lunotriquetral shear test of wrist and 

hand        122 – 4     

 M  
 MacAuley, D.       28   
 McCarthy, J.C.: articular test for 

hip       153   ,   155 – 60    ,  164   
 McConnell, J.S.: patellofemoral 

test        221 – 3    
 MacDonald, P.B.       36   ,  41   
 McFarland, E.G.       7   ,  36   ,  41   ,  73   
 Macintosh test       201 

   see also   pivot shift tests   
 McKeag, D.B.       236   ,  243   ,  245   ,  258   
 McMurray, T.P.: test       7   ,  8   ,  11  

 on knee       213   ,  214   ,   215 – 18    ,  220   ,  231   
 on shoulder       49    

 Macnicol, M.       155   
 McPherson, S.A.       105   ,  106   
 McRae, R.       121   ,  129   ,  146   
 Maffuli, N.       256   
 Magee, D.J.       137  

 on ankle and foot       247   ,  253   ,  254   
 on hip       159   ,  168   ,  177   
 on knee       193   ,  197   ,  199   ,  209   ,  220   , 

 225   ,  227   ,  231   
 on shoulder       36   ,  64   ,  68    

 Malanga, G.A.       8  
 on ankle and foot tests       256   ,  257   ,  261   
 on knee tests  

 Apley’s       213   ,  214   
 patellofemoral grind       225   ,  226   
 pivot shift       202   
 posterior drawer       188   ,  190   
 valgus       183   ,  185   
 varus       187    

 on wrist and hand tests       137   ,  139   , 
 142    

 Mallon, W.J.       73   
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 manual carpal compression test       145 – 7   
 Matles ’  test       257   
 Matteson, E.       3   
 Maudsley, R.H.       92   
 maximum internal rotation lift-off 

test       32   
 Meals, R.A.       105   ,  106   
 medial collateral ligament stress 

tests        242 – 4    
 medial rotation  ‘ spring back ’  (lift-off 

sign test)        30 – 4    
 median nerve percussion test (Tinel’s 

test)     see   Tinel   
 mediopatellar plica test for knees        

229 – 31    
 meniscal tests      see under  knee tests   
 Mens test (active straight leg rise)       165   
 Merke’s test of weight-bearing       218   
 metatarsal squeeze test        259 – 61    
 midcarpal pivot shift test       126   
 Miller, T.T.       120   ,  123   ,  127   ,  128   ,  134   
 Mill’s test       92 – 3   
 Mital, M.A.: Mital-Hayden test       229 – 31   
 Mitchell, B.       153   ,  162   
 modifi cation of techniques       5 – 6   
 modifi ed anterior drawer tests       198 – 201   
 modifi ed Ober’s test       170 – 2   
 Morgan, C.D.       52   
 Morton’s test (metatarsal squeeze)       259   
 moving valgus stress test       97   
 Mulder, J.D.: Mulder’s sign       261   
 Mullaji, A.B.       73   
 multiplane knee tests      see under  knee 

tests   
 Murphy’s sign       124   
 Murrell, G.A.       63   ,  74   
 muscle and tendon hip tests      see under  

hip tests    

 N  
 Nade, S.       173   ,  174 – 5   
 Nadler, S.: Hardcastle and Nade 

method       173   ,  174 – 5  
 on ankle and foot       256   ,  257   ,  261   

 on wrist and hand       137   ,  139   ,  142    
 Napoleon (belly-press) test       33   
 Naredo, E.       36   ,  41   
 Narvani, A.A.       153   ,  156   ,  158   ,  228   
 Neer, C.S: Neer’s sign       34 – 9   ,  42 – 3   
 Neumann, R.D.       115   ,  121   ,  123   ,  129   
 neurological elbow tests      see under  

elbow tests   
 Nevasier, J.S.       47   
 Nevin, S.: Kiloh-Nevin syndrome       110   
 Nijs, J.       223   ,  225   
 Nisonson, B.       230   
 Noble, P.: compression tests for 

knee        227 – 9    
  ‘ normality ’        4   
 Norwood, L.A.       206  

 on stress tests       67 – 71   ,  74    
 Novak, C.B.       104   ,  105   ,  107   ,  108   ,  109    

 O  
 Ober’s muscle and tendon tests for 

hip        170 – 2    ,  22   
 O’Brien, S.J.: active compression 

test       76 – 9   
 O’Driscoll, S.W.       97   ,  98   ,  100   ,  101   , 

 102   
 Oh, J.H.       21   
 Oishi, S.N.       129   
  ‘ OK ’  sign (pinch grip test)       109 – 11   
 one-plane knee tests      see under  knee 

tests   
 O’Shea, K.J.       226   
 Ostrowski, J.A.       193   ,  196   ,  202    

 P  
 pain and apprehension       58  

 buttock       152 – 4   ,  158   ,  162   ,  166    
 Palmer, A.K.       127   
 Pappas, A.M.       49   
 Parentis, M.A.       20   ,  21   ,  22   ,  36   ,  41   ,  49   , 

 53   ,  54   ,  78   ,  79   
 Parsonage, M.J.: Parsonage-Turner 

syndrome       26   
 Parvizi, J.       153   
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 passive mobility (shear) test on 
acromioclavicular joint       81 – 4   

 patella apprehension test        224 – 5    
 patella grind test, active       222   
 patellofemoral knee tests      see under  

knee tests   
 Patrick’s test (FABER hip test)       160 – 3   
 Patte’s test ( ‘ signe de Clairon ’ )       29 – 30   
 Paxinos, A.: test        83 – 4    
 percussion test, median nerve     see   Tinel 

test   
 peroneal subluxation test        257 – 9    
 Perthes, G.: Perthes ’  disease       155   
 Phalen, G.S.: carpal tunnel test        135 – 40    , 

 142   ,  146 – 7   
 physical examination, basic       3 – 4   
 piano key ligament instability test of 

wrist and hand        114 – 15    
 pinch grip ( ‘ OK ’  sign) test       109 – 11   
 piriformis test       152 

   see also   FAIR test   
 pivot shift tests  

 of elbow, posterolateral        98 – 101    
 of knee        201 – 4   

 active       203   
 anterolateral rotatory 

instability       201 – 4   
 jerk of Hughston       203   
 Losee       203   
 midcarpal       126   
 reverse (Jakob test)        207 – 9    
 soft       203    

 Placzek, J.D  
 on ankle and foot       242   ,  246   ,  255   , 

 258   ,  259   ,  260   ,  261   
 on hip       168   
 on wrist and hand       120   ,  121   ,  123   , 

 132   ,  136     
 plane tests for knees      see  multiplane; 

one-plane   
 plantarfl exion/inversion stress tests       236   
 plica test for knees, mediopatellar        

229 – 31    
 plica stutter test       231   

 PLRI     see   posterolateral rotatory 
instability   

 PMRI (posteromedial rotatory 
instability)        204 – 5    

 Popeye sign       20   
 positive  ‘ dimple ’  sign       250   
 positive  ‘ suction ’  sign       250   
 posterior drawer one-plane test for 

knee       188 – 91   
 posterior impingement tests on 

shoulder       44 – 5   
 posterior labral tear test       152 – 6   , 

 159 – 60   ,  162 
   see also   FAIR test   

 posterior sag sign       191   
 posterior shoulder instability       63   
 posterolateral pivot shift test        98 – 101    
 posterolateral rotatory apprehension 

test       100   
 posterolateral rotatory instability 

(PLRI)       187   ,  205 – 12  
 dial test       209 – 11   
 drawer test        205 – 7    
 external rotation recurvation 

test       211 – 12    
 posteromedial rotatory instability 

(PMRI)        204 – 5    
 Powell, J.W.       79   
 prehension tests, SLAP        54 – 5    
 pressure provocation tests  

 of elbow        105 – 7    
 of wrist and hand       109   ,  145 – 7    

 psoas test       152 
   see also   FAIR test   

 push-off test, Gerber’s       31   ,  33 – 4   
 push-up test of elbow ligament        

101 – 3     

 Q  
 quadrant adduction test       155 – 6   
 quadriceps active test       191   
 quality of tests       4   
 Quervain, F. de: tenosynovitis       117   , 

 131   ,  132 – 3    
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 R  
 radial collateral ligament stress 

test        115 – 17    
 Rayan, G.M.       104   ,  109   
 Razmjou, H.       26   
 Reagan’s lunotriquetral shear test        

122 – 4    
 rectus femoris contracture test       166   
 recurvatum test, external rotation     

  211 – 12   
 Reese, N.       171   
 Regan, W.       100   ,  103   
 regularity of tests       4 – 5   
 relocation tests       24   ,  56 – 61   
 reverse pivot shift test (Jakob 

test)       207 – 9   
 Ritchie test (Lachman test)       101   ,   194 – 7    , 

 199   ,  205   
 Rivner, M.H.       137   ,  142   
 Roberts, C.S.       36   ,  40   
 Robinson, C.M.       68   ,  69   
 Roles, N.C.       92   
 Rosati, M.       108   
 Rose, N.E.       196   
 Rosenwasser, M.P.       96   
 rotation  

 compression test       46 – 50   
 meniscal test on knee        218 – 20    
 unstable     see   rotatory instability  
   see also   external rotation   ;  internal 

rotation   
 rotator cuff pathology       58   
 rotatory instability        198 – 205   

 anteromedial (AMRI)        198 – 9    
 posteromedial (PMRI)        204 – 5   
   see also   anterolateral   ;  posterolateral 

rotatory instability   ;  
rotation   

 Rowe tests       60   ,  61 – 3   ,  75 – 6   
 Rubenstein, R.A.       190   
 Ryder method for measuring femoral 

anteversion (Craig’s 
test)       175 – 7   

 Ryzewicz, M.       214   ,  216   ,  217   ,  218   ,  220    

 S  
 Sackett, D.L.       6   ,  7   
 Saengnipanthkul, S.       230   ,  231   
 Sahrmann, S.A.       153   
 Sallay, P.I.       225   
 scaphoid shift ligament test of wrist and 

hand        119 – 22    
 scaphoid stress test       122   
 scaption (empty/full can) tendon 

tests        24 – 7    
 scarf test on acromioclavicular 

joint        79 – 81    
 Scholten, R.J.       193   ,  194   ,  196   ,  197   ,  203   , 

 217   
 Schutzer, S.F.       154   
 Schweitzer, M.E.       120   ,  123   ,  127   ,  128   , 

 134   
 Scott, B.       256   
 scour adduction test       155 – 6   
 selection of tests       4   
 sensitivity of diagnostic tests       10 – 11   
 Seror, P.       142   
 shear tests  

 on acromioclavicular joint (passive 
mobility)        81 – 4    

 lunotriquetral, of wrist and 
hand        122 – 4     

 shoulder tests        17 – 88   
 acromioclavicular joint (ACJ)        

76 – 84   
 acromioclavicular passive mobility 

test       81   
 active compression       7   ,   76 – 9    ,  81   
 cross arm adduction impingement 

test       79   
 cross arm adduction test       79   
 crossover impingement test       79   
 horizontal adduction impingement 

test       79   
 O’Brien’s test       76   
 Paxinos test        83 – 4    
 scarf test        79 – 81    
 shear test (passive mobility)        81 – 4     

 impingement        34 – 45   
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 forward fl exion impingement 
test        34 – 9    ,  42 – 3   

 Hawkin’s impingement test       34   
 Hawkins-Kennedy impingement 

test        39 – 41    
 internal rotation resistance strength 

test        42 – 3    
 Neer’s sign       34 – 9   ,  42 – 3   
 posterior impingement test       44 – 5    

 instability        56 – 76   
 apprehension crank test       56   
 apprehension and relocation 

test        56 – 61    
 apprehension test       56   ,  59   
 Fowler’s sign       56   
 Jobe relocation test       56   
 load and shift test        61 – 5    
 Norwood stress test        67 – 71    ,  74   
 sublaxation/relocation test       56   ,  59   
 sulcus sign        71 – 6    
 surprise test       58   ,  59   ,  60    

 labral        46 – 55   
 anterior slide test        52 – 4    
 biceps load II test        50 – 2    
 compression rotation test       46   
 crank test        46 – 50    
 SLAP prehension test        54 – 5    
 slapper test       54    

 tendon        19 – 34   
 belly press test       33   
 Codman’s test       27   
 drop arm test       27   
 drop sign       29   
 empty/full can tests        24 – 7    
 external rotation lag sign        27 – 30    
 Gerber push off test       31   ,  33 – 4   
 Gilchrest’s sign       23   
 Heuter’s sign       23 – 4   
 hornblower’s sign       30   
 lift-off sign        30 – 4    
 Lippman’s test       23   
 Ludington’s test       24   
 maximum internal rotation lift-off 

test       32   

 Napoleon test       33   
 Patte’s test       29 – 30   
 Speeds test        19 – 21    
 Yergason’s test        21 – 4      

 Shuck lunotriquetral shear test       122 – 4   
 side-to-side test       246   
 sign of the buttock       177 – 9   
  ‘ signe de Clairon ’  (Patte’s test)       29 – 30   
 Simmonds ’  test       255   
 SLAP/slapper prehension tests, 

labral        54 – 5    
 Slocum, D.B. and tests       183   ,  193   ,  203  

 for anterolateral rotatory 
instability        199 – 201    

 for anteromedial rotatory 
instability        198 – 9     

 SLR (straight leg rise) articular test for 
hip       165 – 6   

 snapping hip test       159   
 Snyder, S.J.       48   
 soft pivot shift test       203   
 Solomon, D.H.       190   ,  193   ,  194   ,  197   , 

 214   ,  216   ,  217   ,  218   
 Spaeth, H.J.       135   
 special tests in muscoloskeletal 

examination        3 – 15  
   see also   ankle and foot   ;  elbow   ;  hip   ; 

 knee   ;  shoulder   ;  wrist and 
hand   

 specifi city of diagnostic tests       10 – 11   
 Speed’s tendon test       19 – 21   
 Speer, K.P.       59   ,  73   
 spring back test       27   
 squat tests       222 – 3   
 squeeze tests       247   ,  255   ,  259 – 61   
 stand-up test of elbow ligament       101   
 Standaert, C.J.       154   ,  158   
 Standring, S.       110   ,  240   
 Stanley, J.       92   
 Stefko, J.M.       32   
 Stegink-Jansen, C.W.: Jansen’s test       160   
 Stener, B.: Stener lesion       134 – 5   
 step tests       222 – 3   
 Stetson, W.B.       49   
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 Stiell, I.G.       237   ,  238   
 Stinchfi eld resisted hip fl exion test 

(active straight leg rise)       
165 – 6   

 straight arm test (Speed’s test)       19 – 21   
 straight leg rise test for hip       165 – 6   
 stress tests       97 – 8   ,  183 – 8  

 external rotation stress test, ankle and 
foot        244 – 7    

 inversion       236 – 8   ,  240 – 2   
 ligament      see under  ligament tests   
 Norwood’s shoulder        67 – 71    ,  74   
 plantarfl exion/inversion       236  
   see also   valgus abduction stress   ; 

 varus stress   
 Struhl, S.       40   
 stutter test, plica       231   
 subluxation tests       58   ,  257 – 9  

 /relocation test       56   ,  59    
  ‘ suction ’  sign, positive       250   
 Suder, P.A.       36   ,  37   
 sulcus sign test on shoulder       71 – 6   
 superior labral anterior posterior        54 – 5    
 supination lift test       129   
 supination of forearm       23 – 4   
 suprapatellar plica test       231   
 supraspinatus strength test       24 – 7   
 surprise test       58   ,  59   ,  60   
 Szabo, R.M.       137    

 T  
  ‘ T ’  drawer test, Lemaire’s       198 – 9   
 talar tilt test        248 – 50    
 talofi bular ligament stress tests, 

anterior       236 – 8   
 tear tests, labral       58   ,  159  

 posterior       152 – 6   ,  159 – 60   ,  162    
 technique       3 – 6  

 history and basic physical 
examination       3 – 4   

 modifi cation according to tissue type 
and condition       5 – 6   

  ‘ normality ’  and huge variety of body 
type       4    

 Tehrany, A.       33   
 Templin, K.       49   ,  78  

 tendon tests       19 – 34  
 elbow      see under  elbow tests   
 empty/full can       24 – 7   
 external rotation lag sign       27 – 30   
 hip     muscle and tendon  under  hip 

tests   
 lift-off sign        30 – 4    
 Speed’s       19 – 21   
 Yergason’s       21 – 4     

 tennis elbow test        90 – 3    
 tenosynovitis, de Quervain’s       117   ,  131   , 

 132 – 3   
 Terry, G.C.       187   ,  206   ,  212   
 Terry Thomas sign       121   
 tests      see ankle  and foot tests; elbow 

tests; hip tests; knee tests; 
shoulder tests; wrist and hand 
tests   

 Tetro, A.M.       137   ,  138   ,  143   ,  146   ,  147   
 TFCC (triangular fi brocartilage 

complex) tests       123   ,  127 – 9   
 Thayer, D.T.       108   
 Thessaly test       218   
 Thomas, H.O.: muscle and tendon test 

(HOT), hip       166 – 9   
 Thompson’s ankle and foot tests     

   255 – 7    
 thumb tests      see under  wrist and hand   
 tibial lateral rotation test       209   
 tilt test, Talar       248 – 50   
 Tindel, N.       230   
 Tinel, J.: Tinel’s test  

 on elbow       94   ,  96   ,   103 – 5    ,  106   
 on wrist and hand (carpal 

tunnel)       137   ,   140 – 4     
 Tohyama, H.       236   ,  252   ,  253   
 Tonnis, D.       177   
 Torg, J.S.       196   
 torque articular test for hip        163 – 4    
 Toth, A.       187   ,  188   ,  189   ,  191   ,  206   ,  208   , 

 212   
 Trendelenburg, F.: test       172 – 5   



Index 277

 triangular fi brocartilage complex 
tests       123   ,  127 – 9   

 Trillat test (Lachman test)       101   ,   194 – 7    , 
 199   ,  205   

 Trojian, T.H.       236   ,  243   ,  245   ,  258   
 Trousdale, R.T.       177   
 Turner, A.: Parsonage-Turner 

syndrome       26   
 Tzannes, A.       58   ,  63   ,  64   ,  74    

 U  
 Ueo, T.       153   ,  154   
 ulnar tests  

 impaction test       127   
 ligament collateral        117 – 19    ,  133 – 5   
 meniscal grind (TFCC load 

test)       127 – 9   
 nerve fl exion of elbow        107 – 9     

 ulnar tunnel syndrome       143 – 4   
 Valadie, A.L.       36   ,  40   
 valgus abduction stress test       7 – 8  

 elbow        95 – 7    ,  98   ,  99   
 knee        183 – 5    ,  201   ,  207   ,  208   
 wrist and hand        133 – 5     

 Van Dijk, C.N.       237   ,  249   ,  252   
 Van Dommelen, B.A.       134   
 variety of body type       4   
 varus stress test        97 – 8   

 adduction       186 – 8   
 ankle and foot       239   ,  248   
 elbow        97 – 8    
 knee        186    –    8    ,  200   ,  206   ,  208   ,  218   
 moving       97   
 wrist and hand       134    

  vastus medialis  coordination test       223   
 Villar, R.N.       164    

 W  
 Wainner, R.S.       7   
 Waldron’s test       223   
 Waller, A.V.: Wallerian 

degeneration       104   
 Walton, J.       78   ,  81   ,  83   ,  84   
 Wang, T.G.       171   

 Watson test of scaphoid shift 
ligament       119 – 22   

 Webster, V.       91   
 weight-bearing/rotation by knee, 

Merke’s test of       218 – 20   
 Weiss, S.       121   
 Welsh, R.P.       35   
 Wentorf, F.       206   ,  208   ,  210   ,  212   
 Werner, F.W.       127   
 Whitworth, J.A.       3   
 Williams, T.M.       137   ,  138   ,  142   ,  143   ,  146   
 Wolf, J.M.       132   
 Wolfe, M.W.       236   ,  237   ,  243   ,  245   ,  247   , 

 249   ,  251   
 Woods, D.       155   
 Woywodt, A.       3   
 wrist and hand tests        113 – 47   

 carpal tunnel        135 – 49   
 carpal compression test        145 – 7    
 Durkan’s compression test       145   , 

 146   
 hand elevation test       140   
 manual carpal compression 

test       145   
 median nerve percussion test       140   
 Phalen’s test        135 – 40    ,  142   ,  146 – 7   
 prayer test       139   
 pressure provocative test       145   
 three jaw chuck test       140   
 Tinel’s test       137   ,   140 – 4    
 tourniquet test       139 – 40   
 ulnar tunnel syndrome       143 – 4    

 ligament/instability        113 – 29   
 adduction test       115   
 ballottement test       122   
 capitate apprehension test        124 – 6    
 capitate displacement test       124   
 Lichtman’s test       126   
 lunotriquetral shear test        122 – 4    
 midcarpal pivot shift test       126   
 Murphy’s sign       124   
 piano key test        114 – 15    
 radial collateral ligament stress 

test        115 – 17    
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wrist and hand tests (Continued)
 Reagan’s test       122 – 4   
 scaphoid shift test        119 – 22    
 scaphoid stress test       122   
 Shuck test       122   
 ulnar collateral ligament stress 

test        117 – 19    
 Watson test       119   
 wrist abduction test       117   
 wrist adduction test       115    

 thumb        129 – 35   
 axial compression test        129 – 31    
 axial grind test       129   
 basal joint grind test       129   
 Finkelstein’s test       117   ,  121   ,   131 – 3    
 gamekeeper’s thumb       134   
 grind test       129   
 triangular fi brocartilage complex 

(TFCC) tests       123   ,   127 – 9    

 supination lift test       129   
 TFCC load test       123   ,   127 – 9    
 thumb grind       129   
 ulnar collateral ligament laxity 

test        133 – 5    
 ulnar impaction test       127   
 ulnar meniscal grind test       127      

 Y  
 Yergason’s tendon test       21 – 4   
 Yoon, Y.S.       196   
 Youdas, J.W.       172    

 Z  
 Zaslav, K.R.       43   
 Zohler’s test       227   
 Zvirbulis, R.A.       134          
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