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Background: Several tests for making the diagnosis of rotator cuff disease have been described, but their utility for
diagnosing bursitis alone, partial-thickness rotator cuff tears, and full-thickness rotator cuff tears has not been stud-
ied. The hypothesis of this study was that the degree of severity of rotator cuff disease affects the diagnostic values
of the commonly used clinical tests.

Methods: Eight physical examination tests (the Neer impingement sign, Hawkins-Kennedy impingement sign, painful
arc sign, supraspinatus muscle strength test, Speed test, cross-body adduction test, drop-arm sign, and infraspina-
tus muscle strength test) were evaluated to determine their diagnostic values, including likelihood ratios and post-
test probabilities, for three degrees of severity in rotator cuff disease: bursitis, partial-thickness rotator cuff tears,
and full-thickness rotator cuff tears. A forward stepwise logistic regression analysis was used to determine the best
combination of clinical tests for predicting the various grades of impingement syndrome.

Results: The sensitivity, specificity, positive predictive value, negative predictive value, and overall accuracy of the
eight tests varied considerably. The combination of the Hawkins-Kennedy impingement sign, the painful arc sign, and
the infraspinatus muscle test yielded the best post-test probability (95%) for any degree of impingement syndrome.
The combination of the painful arc sign, drop-arm sign, and infraspinatus muscle test produced the best post-test
probability (91%) for full-thickness rotator cuff tears.

Conclusions: The severity of the impingement syndrome affects the diagnostic values of the commonly used clinical
tests. The variable accuracy of these tests should be taken into consideration when evaluating patients with symp-
toms of rotator cuff disease.

Level of Evidence: Diagnostic Level |. See Instructions to Authors for a complete description of levels of evidence.

mains important for the clinical assessment of patients

who present with shoulder pain or weakness. Neer' de-
scribed a physical examination sign that he said was not spe-
cific to rotator cuff disease but was helpful in making the
diagnosis. He also described an injection test that confirmed
the location of the pain as the subacromial space. Other physi-
cal examination signs that have been described as aids to
diagnosing subacromial impingement include the Hawkins-
Kennedy impingement sign’, the painful arc sign*, the supra-

The physical examination for rotator cuff disease re-

A commentary is available with the electronic versions of this article,
on our web site (www.jbjs.org) and on our quarterly CD-ROM (call our
subscription department, at 781-449-9780, to order the CD-ROM).

spinatus muscle strength test™’, the Speed test’, the drop-arm
sign’, the cross-body adduction test’”, and the infraspinatus
muscle strength test®.

Neer' also described three stages of impingement syn-
drome, noting that “the symptoms and physical signs in all
three stages of impingement are almost identical, including
the ‘impingement sign’ . . ., arc of pain, crepitus, and varying
weakness.” He stated that weakness was more severe in ad-
vanced cases, and he did not distinguish between partial-
thickness and full-thickness rotator cuff tears in stage IIT".

The literature contains few reports on the diagnostic
values of these clinical tests*** (see Appendix). The studies
that have been published have used different methodologies,
and consequently the results have varied. Only two studies
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Fig. 1
The Neer impingement sign was performed with the patient standing.

The scapula was stabilized by the examiner, and the arm was forward
flexed until the patient reported pain or full elevation was reached.

have addressed the utility of the physical examination find-
ings with regard to the different stages of subacromial im-
pingement. MacDonald et al.® studied eighty-five patients
and assessed the diagnostic values of the Neer and the Hawkins-
Kennedy impingement signs for subacromial bursitis and for
rotator cuff disease. Murrell and Walton’ evaluated 400 pa-
tients who were undergoing arthroscopic shoulder surgery
for a variety of diagnoses. Each of these studies divided the
patients into two groups: those with bursitis and those with
rotator cuff tears of any type. Neither study compared the di-
agnostic values of these tests for partial-thickness and full-
thickness tears.

In a review of the English-language literature, we
found no study that evaluated the physical examination
findings for the three different degrees of rotator cuff dis-
ease: bursitis without a rotator cuff tear, a partial-thickness
rotator cuff tear, and a full-thickness rotator cuff tear. The
utility of the examination tests for these different conditions
is important for those who treat patients with symptoms of
rotator cuff disease. Our hypothesis was that the diagnostic
value of these eight clinical tests for the differing conditions
would vary. Our goal was to define which tests or combina-
tion of tests were the best diagnostic tools for these three
conditions.

DIAGNOSTIC ACCURACY OF CLINICAL TESTS FOR THE DIFFERENT
DEGREES OF SUBACROMIAL IMPINGEMENT SYNDROME

Materials and Methods
Between August 1992 and June 2003, 1127 patients who
had shoulder surgery performed by the senior author
(E.G.McE) provided a thorough history, filled out a question-
naire, and underwent a complete physical examination within
the four weeks before surgery. In addition, plain anteroposte-
rior radiographs (internal rotation, external rotation, and ax-
illary views) were made for each patient. All patients gave
informed consent, and their findings and responses were en-
tered into a database. The database and study were approved
by our institutional review board. Of the 1127 patients, 214
patients who did not undergo arthroscopy were excluded
from the study. The remaining 913 patients who underwent
physical examination and diagnostic arthroscopy, both per-
formed with the patient under general anesthesia, formed our
initial study group. Surgical data for these study patients were
recorded and added to the database at the time of operative
intervention.

The physical examinations included eight clinical tests
for impingement syndrome. All tests were performed with
the patient standing. The first test was the Neer impinge-
ment sign'® (Fig. 1). The scapula was stabilized by the exam-
iner, and the arm was forward flexed by the examiner until
the patient reported pain or until full elevation was reached.
A positive test was considered to be pain in the anterior or
lateral part of the shoulder, typically in a range of 90° to 140°
of flexion.

The second test was the Hawkins-Kennedy impinge-
ment sign (Fig. 2), in which the arm was placed in 90° of for-

Fig. 2

The Hawkins-Kennedy impingement sign was performed with the
patient standing. The arm was elevated to 90° and then was forcibly
rotated medially.
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Fig. 3

The supraspinatus muscle strength test was performed with the pa-
tient standing and the arm elevated to 90° in the scapular plane. The
physician then resisted abduction with the patient’s arm in internal or
neutral rotation.

ward flexion and then gently rotated into internal rotation.
The end point for internal rotation was either when the pa-
tient felt pain or when rotation of the scapula was felt or ob-
served by the examiner. This test was considered to be positive
if the patient had pain during the maneuver.

The third test was the painful arc sign* in which the pa-
tient was asked to actively elevate the arm in the scapular
plane until full elevation was reached and then to bring the
arm down in the same arc. The test was considered to be posi-

Fig. 4

The Speed test was performed with the patient standing and the
elbow fully extended. Then the arm was elevated to 90° and ex-
tended slightly horizontally.
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tive if the patient had pain or painful catching between 60°
and 120° of elevation.

The fourth test was the supraspinatus muscle strength
test performed according to the technique described by Jobe
and Moynes® (Fig. 3). In this test, the physician resisted abduc-
tion with the arm of the patient elevated to 90° and internally
or neutrally rotated". If the patient gave way, the test was con-
sidered positive.

In the fifth test, the Speed test, the elbow was fully ex-
tended” and then the arm was elevated (passively or actively)
to 90° and extended slightly horizontally (Fig. 4). With the
forearm supinated, the examiner applied a downward force to
the arm. The test was considered positive if the patient com-
plained of pain during forward elevation.

In the sixth test, the cross-body adduction test’ (Fig. 5),
the arm was placed in 90° of forward flexion and then was ad-
ducted across the body by the examiner. The test was consid-
ered to be positive if it caused pain in the shoulder.

In the seventh test, the drop-arm sign described by
Codman”, the patient was asked to elevate the arm fully and
then to slowly reverse the motion in the same arc. If the arm
dropped suddenly or the patient had severe pain, the test was
considered to be positive.

In the final test, the infraspinatus muscle strength test’,
the elbow was flexed to 90° and the arm was adducted to the
trunk in neutral rotation (Fig. 6). The examiner then applied
an internal rotation force to the arm while the patient resisted.
The test was considered positive if the patient gave way be-
cause of weakness or pain or if there was a positive external ro-
tation lag sign as described by Hertel et al.". For the external
rotation lag sign, the arm is positioned with the elbow at the
side and flexed to 90°. The arm is then maximally externally
rotated, and the patient is asked to hold this position. If the
patient is unable to hold the arm in this position and it falls
into internal rotation, it is considered to be a positive test.
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Of the 913 patients who underwent arthroscopy, 361 were
excluded for the following reasons: a history of shoulder surgery
(126 patients); acromioclavicular arthritis, requiring excision of
the distal part of the clavicle in conjunction with acromioplasty
or rotator cuff repair, combined with impingement syndrome
(seventy-three); an incomplete physical examination because of
limited motion or extreme pain (sixty-three); superior labrum
anterior-to-posterior lesions, requiring repair, combined with
impingement syndrome (fifty-seven); or instability combined
with impingement syndrome (forty-two). The remaining 552
patients formed our final study group.

To determine the diagnostic values of each of the eight
clinical tests, the 552 patients were divided into a nonimpinge-
ment or an impingement group. The nonimpingement group
consisted of 193 patients with normal rotator cuffs and a
pathologic condition unrelated to impingement syndrome,
such as instability (158 patients), isolated degenerative acro-
mioclavicular arthritis (twenty-six), a supraspinatus ganglion
cyst (five), nonspecific synovitis (three), and a superior la-
brum anterior-to-posterior lesion (one). The impingement
group consisted of 359 patients with a diagnosis of impinge-
ment syndrome, regardless of the degree of severity. All pa-
tients in this group had a history of pain in the deltoid region
or radiating down the arm and had at least temporary resolu-
tion of the pain with a subacromial injection of local anes-
thetic (a positive Neer impingement test). These 359 patients
were subdivided into three groups according to the degree of
disease severity. Group 1 included seventy-two patients who
had a positive impingement test but no rotator cuff disease at
the time of surgery and were judged to have subacromial im-
pingement alone. Group 2 included seventy-two patients with
a partial rotator cuff tear at the time of surgery, regardless of
depth; this included patients with bursal-side tears (five) and
joint-side partial tears (sixty-seven). Group 3 included 215 pa-

DIAGNOSTIC ACCURACY OF CLINICAL TESTS FOR THE DIFFERENT
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Fig. 5

The cross-body adduction test was performed with the patient
standing and the arm elevated to 90°. Then the arm was ad-
ducted across the body.

tients with a full-thickness rotator cuff tear, regardless of size;
this included patients with small tears, large tears, massive
tears, or multiple tendon tears. Radiographic assessment and
the results of magnetic resonance imaging were not used to
make the final diagnosis and were not included as variables in
our study.

Fig. 6

The infraspinatus muscle strength test was performed with the pa-
tient standing, the elbow flexed at 90°, and the arm adducted to the
trunk in neutral rotation. The examiner applied an internal rotation
force to the arm while the patient resisted.



1450

THE JOURNAL OF BONE & JOINT SURGERY - JBJS.ORG
VOLUME 87-A - NUMBER 7 - JULY 2005

TABLE | Basic Setup for 2 x 2 Table to Calculate

Diagnostic Values*

Disease
Test Positive Negative
Positive True positive (TP) False positive (FP)
Negative False negative (FN) True negative (TN)

*Diagnostic values were calculated with the following equations:
sensitivity = TP/(TP + FN), specificity = TN/(FP + TN), positive pre-
dictive value = TP/(TP + FP), negative predictive value = TN/(FN +
TN), overall accuracy = (TP + TN)/(TP + FP + FN + TN). The formu-
las for likelihood ratio, pretest probability, pretest odds, posttest
odds, and post-test probability’®**® are likelihood ratio = sensitiv-
ity/ (1-specificity), pretest probability = prevalence of disease, pre-
test odds = pretest probability/[1-(pretest probability)], posttest
odds for the target disorder = pretest odds X likelihood ratio, and
post-test probability = post-test odds/[(post-test odds) + 1].

Statistical analysis was performed with use of Statistical
Package for the Social Sciences (version 10.0; SPSS, Chicago,
Illinois). Sensitivity, specificity, positive predictive value, neg-
ative predictive value, and overall accuracy of the eight identi-
fied clinical tests were calculated with the two-by-two table
method (Table I). The likelihood ratios indicate the values of
various tests for increasing the certainty of a diagnosis. In the
case of a single test, a likelihood ratio of >10 is sufficient to
rule in the target condition®”. A forward stepwise logistic re-
gression analysis was used to determine the best combination
of clinical tests for predicting the various grades of impinge-
ment syndrome. The final diagnosis, as confirmed by arthros-
copy, was used as the dependent variable. At each step, each of
the eight clinical tests was added automatically to the regres-
sion model as the explanatory (predictor) variable. The level
of significance for each clinical test was set at 0.05.

Results
he diagnostic values of the eight clinical tests for overall
subacromial impingement syndrome, regardless of the
degree of rotator cuff disease, are summarized in Table II. The
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diagnostic values of the eight clinical tests for the three degrees
of severity of the rotator cuff disease are summarized in Table
III. These results show that the physical findings for rotator
cuff disease vary with disease severity.

For patients in the impingement group (that is, those
with any type of rotator cuff disease), the painful arc sign was
the most sensitive test (73.5%) and it had the highest negative
predictive value (61.5%) and the highest overall accuracy
(76.1%) in detecting impingement (Table II). The infraspina-
tus muscle strength test was the most specific (90.1%) and had
the highest positive predictive value (90.6%) for rotator cuff
disease of any type. The post-test probabilities of the eight
clinical tests for any degree of impingement were generally
high (>0.70).

The patients in the impingement group were divided into
three subgroups. For patients in Group 1 (that is, those with ro-
tator cuff tendinitis or bursitis but no rotator cuff tears), the
Neer impingement sign was the most sensitive (85.7%) and it
had the highest positive predictive value (20.9%) and the high-
est negative predictive value (95.7%). The cross-body adduc-
tion test was the most specific (79.7%) and had the highest
overall accuracy (73.1%). The drop-arm sign had the lowest
sensitivity (13.6%).

For the patients in Group 2 (that is, those with partial-
thickness rotator cuff tears only), both the Neer and the
Hawkins-Kennedy impingement signs were highly sensitive
(75.4%), but their specificity was only 48% and 44%, respec-
tively. The Neer impingement sign had the highest positive
predictive value (18.1%) and the highest negative predictive
value (92.6%) of all of the tests studied. The cross-body ad-
duction test was the most specific (78.5%) and had the highest
overall accuracy (70.8%). The positive predictive values of the
eight clinical tests for partial-thickness rotator cuff tears were
generally very low (<20%), although the negative predictive
values were generally high (>86%).

For patients in Group 3 (that is, those with full-thickness
rotator cuff tears), a different pattern of examination results was
seen. The painful arc sign was the most sensitive (75.8%) and
had the highest negative predictive value (76.4%), and the
drop-arm sign was the most specific (87.5%). The infraspinatus

TABLE Il Overall Diagnostic Values of the Eight Clinical Tests for Subacromial Impingement Syndrome Regardless of the

Severity of Rotator Cuff Disease

Positive Predictive Negative Predictive
Sensitivity (%) Specificity (%) Value (%) Value (%)
Neer sign 68.0 68.7 80.4 53.2
Hawkins-Kennedy sign 71.5 66.3 79.7 55.7
Painful arc sign 73.5 81.1 88.2 61.5
Supraspinatus muscle test 44.1 89.5 88.4 46.8
Speed test 38.3 83.3 80.5 42.9
Cross-body adduction test 22.5 82.0 69.3 36.9
Drop-arm test 26.9 88.4 81.0 39.7
Infraspinatus muscle test 41.6 90.1 90.6 45.8
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muscle strength test and the supraspinatus muscle strength test
had the highest positive predictive values (69.1% and 68.0%, re-
spectively) and the highest overall accuracy (70.1% and 70.0%,
respectively).

The results of the logistic regression analysis are sum-
marized in Table IV. The Neer impingement sign was the only
test to predict bursitis alone or partial-thickness rotator cuff
tears. Other clinical tests did not significantly increase the
ability of the regression analysis to predict bursitis alone or
partial-thickness rotator cuff tears. The painful arc sign, drop-
arm sign, and infraspinatus muscle test were retained as vari-
ables in the logistic regression analysis to predict full-thickness
rotator cuff tears. The Hawkins-Kennedy impingement sign,
the painful arc sign, and the infraspinatus muscle strength test
were retained as variables in the logistic regression analysis to
predict overall impingement syndrome. The results of the lo-
gistic regression analysis showed that combinations of clinical
tests increased the likelihood ratios and the post-test probabil-
ities for overall impingement syndrome and full-thickness ro-
tator cuff tears (Table V).

The logistic regression analysis showed that if the Hawkins-
Kennedy impingement sign, the painful arc sign, and the in-
fraspinatus muscle test were all positive, the likelihood ratio was
10.56, and the post-test probability was 0.95 for any degree of
impingement syndrome. In other words, the likelihood that a
patient who tested positive on all three tests would have im-
pingement syndrome of some degree was >95%. If these three
tests were all negative, the likelihood ratio was 0.17 and the
post-test probability was 0.24, indicating that the likelihood that
a patient who had negative findings on all three tests would
have impingement syndrome of any degree was <24%.

If the painful arc sign, drop-arm sign, and infraspinatus
muscle test were all positive, the likelihood ratio was 15.57, the
post-test probability was 0.91, and a full-thickness rotator cuff
tear could be ruled in. If these three tests were all negative, the
likelihood ratio was 0.16, the post-test probability was 0.09,
and the probability of a full-thickness rotator cuff tear would
be very low.

To analyze the effect of patient age on the results, as sug-
gested by Murrell and Walton’, we divided all patients into two

TABLE Il (continued)
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groups according to age: those who were sixty years or older and
those who were younger than sixty years’. For the three degrees
of rotator cuff disease, a significant correlation was found only
between the age of the patient and the presence of a full-thickness
rotator cuff tear (p < 0.0001). For full-thickness rotator cuff
tears, if three tests (the painful arc sign, drop-arm sign, and in-
fraspinatus muscle test) were positive and the patients were
sixty years old or older, the likelihood ratio was 28.00 and the
post-test probability was 0.95. If these three tests were negative
and patients were less than sixty years old, the likelihood ratio
was 0.09 and the post-test probability was 0.06.

Discussion
O ur study compares favorably with other studies in the lit-
erature on this subject, although our methodology dif-
fered in several ways. Previous studies have used a positive
response to a Neer impingement sign, a positive finding on a
magnetic resonance image, or a positive ultrasound evalua-
tion as the standard for diagnosing rotator cuff problems™".
Four previous studies have used surgical findings as inclusion
criteria, but those studies did not have a control group or did
not stratify the patient groups by the degree of disease®**".
The study that was most similar in method to ours was
reported by Murrell and Walton®, who prospectively studied
400 patients with and without rotator cuff tears. They prospec-
tively performed twenty-three different clinical tests on each of
the 400 patients, all of whom subsequently underwent arthros-
copy. The three tests found to be most diagnostic for rotator
cuff disease were weakness in external rotation, weakness in ab-
duction, and a positive Neer or Hawkins-Kennedy impinge-
ment sign. Murrell and Walton’ found that a patient who tested
positive on all three tests, or who tested positive on any two of
the three tests and was more than sixty years old, had a 98%
likelihood of having a partial or full-thickness rotator cuft tear.
Our finding that most tests for rotator cuff disease have
greater sensitivity than specificity is supported by other studies
in the literature*. Many of the physical examination tests stud-
ied can be positive in the presence of other shoulder conditions,
and the clinician should consider the results of the examination
on the basis of the clinical presentation of the patient.

Overall Pretest Pretest Likelihood Post-Test Post-Test

Accuracy (%) Probability Odds Ratio Odds Probability
68.3 0.65 1.86 2.17 4.04 0.80
69.7 0.65 1.86 2.12 3.94 0.80
76.1 0.65 1.86 3.89 7.23 0.88
60.2 0.65 1.86 4.20 7.81 0.89
54.4 0.65 1.86 2.29 4.26 0.81
47.8 0.65 1.86 1.25 2.33 0.70
48.6 0.65 1.86 2.32 4.32 0.81
58.7 0.65 1.86 4.20 7.81 0.89
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TABLE Ill The Diagnostic Values of the Eight Clinical Tests for Three Different Degrees of Severity of Rotator Cuff

Disease in Impingement Syndrome

Positive Predictive Negative Predictive
Clinical Test by Group Sensitivity (%) Specificity (%) Value (%) Value (%)
Group 1 (bursitis)
Neer sign 85.7 49.2 20.9 95.7
Hawkins-Kennedy sign 75.7 44.5 17.4 92.2
Painful arc sign 70.6 46.9 12.3 93.8
Supraspinatus muscle test 25.0 66.9 8.8 87.4
Speed test 33.3 69.8 14.1 87.6
Cross-body adduction test 25.4 79.7 14.9 88.5
Drop-arm test 13.6 77.3 8.0 86.0
Infraspinatus muscle test 25.0 68.9 9.4 87.7
Group 2 (partial-thickness rotator cuff tear)
Neer sign 75.4 47.5 18.1 92.6
Hawkins-Kennedy sign 75.4 44.4 17.0 92.2
Painful arc sign 67.4 47.0 14.9 91.3
Supraspinatus muscle test 32.1 67.8 11.6 88.4
Speed test 33.3 70.6 16.1 88.8
Cross-body adduction test 16.7 78.5 9.9 86.9
Drop-arm test 14.3 77.5 8.0 86.8
Infraspinatus muscle test 19.4 69.1 10.1 87.7
Group 3 (full-thickness rotator cuff tear)
Neer sign 59.3 47.2 41.3 64.9
Hawkins-Kennedy sign 68.7 48.3 45.2 71.2
Painful arc sign 75.8 61.8 61.0 76.4
Supraspinatus muscle test 52.6 82.4 68.0 71.0
Speed test 39.9 75.3 50.3 66.6
Cross-body adduction test 23.4 80.8 44.6 61.5
Drop-arm test 34.9 87.5 65.0 66.8
Infraspinatus muscle test 50.5 84.0 69.1 70.5

Our results could have been influenced by the use of a
control group that consisted of patients with other conditions
that required shoulder surgery. It is common in case-control
series to use as controls other patients undergoing surgery for
an unrelated problem, and both the studies by Murrell and
Walton’ and MacDonald et al.’ used this approach™".

Discrepancies between our study and others in the liter-
ature may have resulted from several factors. First, few previ-
ous studies have examined the results of these tests in our
three distinct groups: no rotator cuff tear, partial-thickness ro-
tator cuff tear, or full-thickness rotator cuff tear. Second, the
distribution of rotator cuff tears in our study may have dif-
fered from that in other studies. Finally, the variability in the
degree of symptoms at the times of examination could have
influenced our results.

One limitation of our study is that we did not investigate
the reliability and reproducibility of the physical examinations.
In a study by Young et al.” in England, an orthopaedic consult-
ant and senior registrar each examined fifty patients with rota-
tor cuff disease. They reported no significant difference between
the findings of the two examiners for any of the signs studied,

which included the drop-arm test, the Neer and the Hawkins-
Kennedy impingement signs, weakness in abduction and exter-
nal rotation, the painful arc sign, the Speed test, the Yergason
test, and the Gerber lift-off test.

Another limitation of our study was that we did not eval-
uate every test described for the diagnosis of rotator cuff disease
(for example, lag signs™, the lift-off test”, and the hornblower
sign®). It is possible that the inclusion of those tests or combi-
nations thereof might have influenced the results reported in
the present study. In addition, we did not evaluate the useful-
ness of the physical examination for predicting the surgical re-
sult. It is possible that the clinical value of these tests could be
altered by including the surgical results in the analysis.

We also did not analyze the use of imaging as part of the
decision-making process. Although plain radiographs, arthro-
grams, ultrasound, and magnetic resonance imaging were used,
the results were not included in our analysis because the scans
were performed at multiple locations with use of sequences that
were not standardized or consistent for the entire cohort. A re-
view of the literature revealed that the sensitivity, specificity, and
accuracy of ultrasound for making the diagnosis of rotator cuff



1453

THE JOURNAL OF BONE & JOINT SURGERY - JBJS.ORG
VOLUME 87-A - NUMBER 7 - JULY 2005
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Overall Pretest Pretest Likelihood Post-Test Post-Test
Accuracy (%) Probability Odds Ratio Odds Probability
54.2 0.13 0.15 1.69 0.25 0.20
48.7 0.13 0.15 1.36 0.20 0.17
49.2 0.13 0.15 1.33 0.20 0.17
62.1 0.13 0.15 0.76 0.11 0.10
65.1 0.13 0.15 1.10 0.17 0.15
73.1 0.13 0.15 1.25 0.19 0.16
69.2 0.13 0.15 0.60 0.09 0.08
63.9 0.13 0.15 0.80 0.12 0.11
51.3 0.13 0.15 1.44 0.22 0.18
48.5 0.13 0.15 1.36 0.20 0.17
49.4 0.13 0.15 1.27 0.19 0.16
63.7 0.13 0.15 1.00 0.15 0.13
66.5 0.13 0.15 1.13 0.17 0.15
70.8 0.13 0.15 0.78 0.12 0.11
69.9 0.13 0.15 0.64 0.10 0.09
64.1 0.13 0.15 0.63 0.10 0.09
51.8 0.41 0.69 1.12 0.77 0.44
56.1 0.41 0.69 1.33 0.92 0.50
68.0 0.41 0.69 1.98 1.37 0.58
70.0 0.41 0.69 3.00 2.07 0.67
61.6 0.41 0.69 1.62 1.12 0.53
58.0 0.41 0.69 1.22 0.84 0.46
66.5 0.41 0.69 2.79 1.93 0.66
70.1 0.41 0.69 3.16 2.18 0.69

tears have been reported to range from 57% to 100%, 63% to
100%, and 73% to 96%, respectively”?.

The present study showed that the clinical examinations
for disorders of the rotator cuff vary according to the degree of
disease. Combinations of examinations provide greater accu-
racy and are recommended in the evaluation of patients with
rotator cuff disease. Our results should not be extrapolated to

other patient populations, particularly athletes who throw over-
head or patients with painful, multidirectional laxity®. Addi-
tional study is needed to determine whether including the
imaging results with the physical examination results can in-
crease the reliability of a diagnosis of rotator cuff disease and
perhaps influence the course of treatment.

In conclusion, the best combination of tests for mak-

TABLE IV Multiple Logistic Regressions Model Analysis of Clinical Tests According to Different Stages of Impingement Syndrome

Disease Stage Clinical Test P Value

Bursitis Neer impingement sign <0.0001
Partial-thickness rotator cuff tear Neer impingement sign 0.007

Full-thickness rotator cuff tear Painful arc sign <0.0001
Drop-arm sign 0.024
Infraspinatus muscle test 0.006

Overall impingement syndrome Hawkins-Kennedy impingement sign <0.0001

Painful arc sign <0.0001

Infraspinatus muscle test <0.0001
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TABLE V The Likelihood Ratios and Post-Test Probabilities for Combining Clinical Tests According to Logistic Regression

Analysis Results

No. (%) of Patients with
Positive Test Results

Pretest Pretest Likelihood Post-Test Post-Test
Category Subject Control Probability Odds Ratio Odds Probability
Overall impingement syndrome*
All three tests positive 61/231 (26.4) 3/121 (2.5) 0.65 1.86 10.56 19.64 0.95
Two of three tests positive 86/231 (37.2) 9/121 (7.4) 0.65 1.86 5.03 9.36 0.90
One of three tests positive 60/231 (26.0) 35/121 (28.9) 0.65 1.86 0.90 1.67 0.63
None of three tests positive 24/231 (10.4) 74/121 (61.2) 0.65 1.86 0.17 0.32 0.24
Full-thickness rotator cuff teart
All three tests positive 50/153 (32.7) 4/195 (2.1) 0.39 0.64 15.57 9.96 0.91
Two of three tests positive 53/153 (34.6) 19/195 (9.7) 0.39 0.64 3.57 2.28 0.69
One of three tests positive 36/153 (23.5) 58/195 (29.7) 0.39 0.64 0.79 0.51 0.33
None of three tests positive 14/153 (9.2) 114/195 (58.5) 0.39 0.64 0.16 0.10 0.09

*A total of 352 patients (231 in the subject group and 121 in the control group) who underwent all three tests (the Hawkins-Kennedy im-
pingement sign, the painful arc sign, and the infraspinatus muscle test) were included in this analysis. The subject group included patients
with bursitis, partial-thickness rotator cuff tear, or full-thickness rotator cuff tear; the control group was the nonimpingement group. tA total
of 348 patients (153 in the subject group and 195 in the control group) who underwent all three tests (the painful arc sign, drop-arm sign,
and the infraspinatus test) were included in this analysis. The subject group included patients with a full-thickness rotator cuff tear only; the
control group included patients without impingement and patients with bursitis or a partial-thickness rotator cuff tear.

ing the diagnosis of impingement disease of any degree are a
positive Hawkins-Kennedy impingement sign, a positive
painful arc sign, and weakness in external rotation with the
arm at the side. To diagnose a full-thickness rotator cuff tear,
the best combination of tests, when all three are positive, are
the painful arc, the drop-arm sign, and weakness in external
rotation.

Appendix

A table summarizing other studies on diagnostic tests for
the impingement syndrome is available with the elec-
tronic versions of this article, on our web site at jbjs.org (go to
the article citation and click on “Supplementary Material”)
and on our quarterly CD-ROM (call our subscription depart-
ment, at 781-449-9780, to order the CD-ROM). =
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