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Abstract
Objective: To evaluate the Bear Hug maneuver for clinically 
diagnosing subscapularis tendon tears, and compare this 
with other maneuvers described previously (Lift-off, 
Napoleon and Belly Press). Methods: Forty-nine patients 
with rotator cuff injuries who had undergone arthroscopy to 
repair the injury and had previously been assessed using the 
semiological maneuvers mentioned above were evaluated. 
Results: The diagnostic values obtained for the Bear Hug 

INTRODUCTION

Rotator cuff injuries are an important cause of pain 
and functional incapacity of the shoulder(1,2). With 
increasing life expectancy among the population and 
the popularization of modern diagnostic methods, 
partial and total lesions of the shoulder are becoming 
increasingly common(3). Lesions of the subscapularis 
occur more frequently in association with lesions of 
the long portion of the biceps and/or lesions of the 
other tendons of the rotator cuff(4-6). Lesions of the 
subscapularis alone are uncommon(1,7).

Although the subscapularis is the largest muscle of 
the rotator cuff, with its tendon covering the entire an-
terior surface of the shoulder joint, isolated lesions of 
the subscapularis only occur in 2.1% to 10.5% of the 
patients with shoulder tendon injuries(1,3,8,9). Because 
of the low reported incidence, little importance was 

given to lesions of the subscapularis in the scientific 
literature until 1991, when Gerber and Krushell(10) 
described a series of cases of isolated lesions of the 
subscapularis. 

From then onwards, semiological maneuvers for 
diagnosing these lesions started to be described in the 
literature worldwide. Gerber and Krushell (1991)(10) 
described a test named lift-off and in 1996, Gerber et 
al(11) described another test, known as belly press. In 
2002, Burkhart and Tehrany(12) defined the Napoleon 
test(12). However, none of these maneuvers presented 
satisfactory sensitivity and specificity, thus resulting 
in low positive predictive values.

In successive arthroscopy procedures, Barth et al(13) 
observed that several lesions of the upper portion of 
the subscapularis tendon were not foreseen by the belly 
press and lift-off maneuvers, given that the uppermost 
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test were as follows: sensitivity 75%, specificity 56%, 
positive predictive value 62%, negative predictive value 
70% and accuracy 65%. Conclusion: The highest sensitivity 
and negative predictive value values were obtained with 
the Bear Hug test. The highest specificity value was seen 
with the Lift-off test. The Belly press test gave the greatest 
specificity, positive predictive and accuracy values. 
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fibers were only recruited in situations of internal ro-
tation of the shoulder with the elbow in the most ante-
rior position(13). Searching for a maneuver with greater
accuracy that would enable quantification of the lesion, 
Barth et al (2006)(13) described the bear hug test. In 
this semiological maneuver, the patient is placed in 
an upright standing position. The hand ipsilateral to 
the affected shoulder is positioned on the contralate-
ral shoulder with the fingers stretched out and elbow 
positioned anteriorly to the body. The patient is asked 
to maintain this position (resisted internal rotation) 
while the examiner tries to perform external rotation 
through applying a force to the patient’s forearm so 
as to remove his hand from his shoulder (Figure 1). If 
the patient is unable to keep his hand on his shoulder, 
or the resistance is 20% less than that of the contrala-
teral side, the test is considered to be positive. Force 
equivalent to that of the other side and absence of pain 
define the test as negative. The result is considered to 
be intermediate when the patient is able to resist the 
examiner’s force, but says that it was painful to do so.

Our main objective was to evaluate the diagnostic 
capacity of the bear hug maneuver for lesions of the 
subscapularis, taking arthroscopic examination as the 
gold standard. The secondary objective of this study 
was to compare this maneuver with the tests described 
previously (lift-off, Napoleon and belly press)

MATERIALS AND METHODS

Between August 2008 and March 2009, all patients 
attended at the shoulder and elbow outpatient clinic 
with complaints of shoulder pain, with or without 
associated trauma, were examined by a physician who 
was a specialist in shoulder complaints (with more 
than 250 arthroscopic procedures performed and four 
years of experience). After taking the patient’s history, 
a complete physical examination was performed on 
the shoulder, consisting of inspection, palpation and 
special tests. These included the belly press, lift-off, 
Napoleon and bear hug test, i.e. the subject of the 
present study. All of these tests assess lesions of the 
subscapularis tendon. In addition, tests to evaluate the 
integrity of the supraspinatus, infraspinatus and long 
head of the biceps were performed.

The bear hug maneuver was performed as descri-
bed by Barth et al(13) and its results were graded as 
explained in Table 1. 

Magnetic resonance imaging examinations were 

Figure 1 – Bear hug semiological maneuver as described by Barth et al(13). 
The patient is placed in an upright standing position. The hand ipsilateral to the 
affected shoulder is positioned on the contralateral shoulder with the fingers 
stretched out and the elbow positioned anteriorly to the body. The patient is 
asked to maintain this position (resisted internal rotation) while the examiner 
tries to perform external rotation by applying a force on the forearm so as to 
remove the patient’s hand from his shoulder. If the patient is unable to keep 
his hand on his shoulder, or the resistance is 20% lower than on the contra-
lateral side, the test is considered to be positive. If the force is equivalent to 
that of the opposite side and pain is absent, the test is defined as negative.
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Table 1 – Possible results from the bear hug maneuver.

Type Grading of the bear hug test

0 Normal: absence of pain and grade 5 muscle strength

1 Intermediate: pain and grade 5 muscle strength

2 Positive: grade 4 muscle strength

performed on patients with suspected rotator cuff 
injuries. Patients with this diagnosis and with an 
indication for surgery underwent arthroscopic repair 
of the lesion. The surgical indication was pain, with or 
without associated diminution of muscle strength, in 
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patients with complete lesions of one or more tendons 
of the rotator cuff. In cases of partial lesions, surgical 
treatment was performed if the symptoms persisted 
despite physiotherapeutic treatment lasting for at least 
six months. Patients with previous shoulder surgery 
or other pathological conditions that could result in 
pain, such as arthrosis, calcaneal tendinitis, instability 
or adhesive capsulitis were rejected from the study 
group. The arthroscopic surgery was performed with 
the patient in a semi-seated position (deckchair), under 
general anesthesia and brachial plexus blockade. During 
arthroscopy, the joint was inspected in accordance with 
the proposal of Snyder(14), with special attention to 
the condition of the subscapularis. The tendons were 
evaluated using optic viewers of 30 and 70º and the 
upper limb was left free for mobilization during the 
surgery. Adduction and internal rotation maneuvers 
were performed to facilitate viewing of the most lateral 
portion of the subscapularis, including its insertion in 
the lesser tubercle. All the data were noted down and 
all the arthroscopic procedures were recorded on DVD 
for documentation and revision when necessary. 

From arthroscopy, the tendon of the subscapularis 
muscle was described as complete (inserted) or torn 
(ruptured). Torn subscapularis tendons were described 
as proposed by Lafosse et al(15) (Table 2). In addition, 
the complete tendons that presented signs of tendi-
nosis (fibrillation, narrowing or other degenerative 
structural alterations without affecting the insertion 
area) were classified separately. The results obtained 
from the physical examination were compared with 
the arthroscopic findings and the diagnostic values for 
lesions of the subscapularis tendon were calculated 
(complete and partial; Lafosse I to V). 

The results were analyzed by a professional ma-
thematician-statistician. In addition to calculating the 
diagnostic values for each test, the chi-square test was 
performed to evaluate the relationship of the subsca-
pularis tendon lesion with the following variables: 
age, sex, dominance, presence of nighttime pain, 

presence of pain on exertion and history of shoulder 
trauma. The relationships of each of the semiological 
maneuvers performed were compared with each other 
by means of the Friedman test.

The diagnostic values for the bear hug maneuver 
were calculated in two different ways. Firstly, we only 
considered that results grade as 2 were positive. Se-
condly, we considered that rates graded 1 and 2 were 
positive (Table 1).

RESULTS

Forty-nine patients were included in this study, of 
whom 21 were male and 28 were female, with ages 
ranging from 23 to 83 years (mean of 51.12 years and 
median of 51 years). Forty-one of the patients repor-
ted pain in the dominant shoulder. All the patients had 
undergone classical physiotherapeutic treatment prior 
to surgery. Twenty-eight patients presented nighttime 
pain, 21 reported previous trauma and 41 reported 
worsening of the pain on exertion.

Among the 49 patients studied, 15 had a healthy 
tendon, 10 presented tendinosis and 24 had tendon 
lesions, of which 18 had partial lesions in the upper 
third (Lafosse I), four had complete lesions in the 
upper third (Lafosse II) and two had complete lesions 
encompassing the entire tendon, with or without re-
traction (Lafosse IV). Two patients who presented 
longitudinal lesions of the upper third, without dein-
sertion, were included in Lafosse type I. The preva-
lence of tendinosis of the subscapularis in this study 
was 20% and the prevalence of tendon lesions was 
49%. Out of the 49 patients studied, 21 (42.85%) pre-
sented lesions resulting from previous trauma.

Sensitivity
Taking into consideration presence or absence of a 

lesion, the sensitivity calculated for the bear hug test 
was 75%, while it was 25% for the lift-off test. The 
values for the Napoleon and belly press tests were 
respectively 41% and 45%. 

Specificity
Using the same criteria, we calculated the speci-

ficity for diagnosing the lesion, through comparison 
of the physical examination between patients with a 
complete tendon and those with a torn tendon. The 
results obtained were 56% for the bear hug test, 92% 
for the lift-off test, 80% for Napoleon and 92% for 
the belly press test. 

Table 2 – Classification of lesions of the subscapularis tendon according 
to Lafosse et al(15).

Type Tendon
I Partial lesion of the upper third of the tendon

II Complete lesion of the upper third of the tendon

III Complete lesion of the upper two thirds of the tendon

IV Completely torn tendon

V Irreparable complete lesion
(static anterosuperior subluxation)
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Positive predictive value 
The positive predictive values (PPV) for the bear 

hug, lift-off, Napoleon and belly press tests with re-
gard to diagnosing the lesion were respectively 62%, 
75%, 66% and 84%. 

Negative predictive value
With regard to diagnosing the lesion, the negative 

predictive values (NPV) calculated for the bear hug, 
lift-off, Napoleon and belly press tests were respecti-
vely 70%, 56%, 59% and 64%. 

Accuracy
The accuracy of the tests for diagnosing the lesion 

was 65% for the bear hug, 59% for the lift-off, 61% 
for Napoleon and 69% for the belly press. 

The diagnostic values listed above are shown in 
Table 3. It is worth emphasizing that these values 
were obtained by taking both the tests in which the 
patient presented weakness (muscle strength grade 4) 
and the tests in which the patient presented pain (but 
with strength preserved) to be positive. When we con-
sidered only the cases of weakness as positive (and 
the cases with pain but without weakness as negative), 
we obtained the values shown in Table 3. The results 
from the four tests performed are presented in Table 4.

The relationship shown by the subscapularis ten-
don lesion with the following variables was analyzed 
statistically: age, sex, dominance, presence of night-
time pain, presence of pain on exertion and history 
of shoulder trauma. Only dominance (p = 0.04) and 
occurrence of trauma (p = 0.0025) were related to the 
presence of lesions in the subscapularis. There was a 

relationship between positive results in the belly press 
test and occurrence of trauma (p = 0.0096). When 
compared between each other, the results from the 
semiological maneuvers showed different behavior in 
the group of patients studied (p < 0.00001).

DISCUSSION

The prevalence of lesions of the subscapularis in 
this study was 49%, which was significantly greater 
than the prevalence found in the original description 
by Barth et al(13) (29.4%). This can be explained by 
the exclusion criteria used in the present study. We 
only evaluated patients who underwent arthroscopy 
to repair rotator cuff injuries, while in the group of 
patients in the original study, patients who underwent 
arthroscopy due to other pathological conditions were 
also included. In analyzing only the patients with ro-
tator cuff injuries, Barth et al(13) found a prevalence 
of 58.8%. In another study, Bennett(16) demonstrated 
a prevalence of subscapularis lesions of 27% in the 
population studied, while Sakurai et al(17) found a pre-
valence of 37% in a study on cadavers. The prevalen-
ce of subscapularis lesions in the present study was 
identical to what was found by Lafosse et al(15). The 
mean age of the patients in this study was similar to 
what was found in other series(3,4,6,15,18). 

In the description of the bear hug maneuver by 
Barth et al(13), the sensitivity was 60%, specificity 
91.7%, PPV 75% and NPV 84.6%. In Gerber’s lift-
-off test, the sensitivity was 17.6%, specificity 100%, 
PPV 100% and NPV 76.7%. The Napoleon test had 
sensitivity of 25%, specificity 97.9%, PPV 83.3% 
and NPV 75.8%. The evaluation of the belly press 
maneuver furnished sensitivity of 40%, specificity of 
97.9%, PPV 88.9% and NPV 79.7%.

In our study, we obtained higher sensitivity (75%), 
but lower specificity (56%), PPV (62%), NPV (70%) 
and accuracy (65%) (Table 5). The discrepancy 
may be explained by the different criteria used 
for considering the test to be positive, given that 
as observed earlier, Barth et al(13) only considered 
patients to be positive if they presented diminished 
muscle strength (grade 4), while we also considered 
patients presenting pain in the tests to be positive. 
Nevertheless, even when we separately assessed the 
patients with diminished muscle strength as positive, 
we observed an even larger difference in relation to the 
values obtained by Barth et al(13), except for specificity.

Table 4 – Evaluation of the bear hug, lift-off (Gerber), Napoleon and 
belly press semiological tests for diagnosing lesions (partial or total) of 
the subscapularis tendon. 

SEN (%) SPEC (%) PPV (%) NPV (%) ACCURACY (%)
Bear Hug 75 56 62 70 65 

Belly Press 45 92 84 64 67 
Napoleão 41 80 66 59 61 

Gerber 25 92 75 56 59 
Sen: sensitivity; Spec: specificity; PPV: positive predictive value; NPV: negative predictive value.

Table 3 – Evaluation of the bear hug semiological test, taking pain and 
weakness as positive (results 1 + 2) or weakness alone as positive (result 
2). The sensitivity, specificity, positive predictive value, negative predictive 
value and accuracy were calculated.

Bear hug 
(pain and weakness) 

Bear hug
(weakness alone) 

Sen (%) 75 12,5 
Spec (%) 56 92 
PPV (%) 62 60 
NPV (%) 70 52 

Accuracy (%) 65 53 
Sen: sensitivity; Spec: specificity; PPV: positive predictive value; NPV: negative predictive value.
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The discrepancy between the results from the two stu-
dies can be attributed to the difference in lesion preva-
lence, coming from different sample selection criteria. 
In other words, the populations studied were different. 

In the present study, we observed that except for 
specificity, the diagnostic values of the bear hug test 
were higher when we took the tests with strength defi-
cits and those with painful findings both to be positive. 
Twenty-four patients presented pain in the tests, with 
normal muscle strength. Of these, nine did not have 
lesions of the subscapularis (although seven presented 
tendinosis), 12 had partial lesions in the upper third 
(Lafosse I), two had complete lesions in the upper 
third (Lafosse II) and one had a complete lesion of the 
entire tendon (Lafosse IV). Therefore, out of all the 
patients with painful tests, only two presented normal 
tendons and thus we deemed it to be appropriate to 
also include these cases as positive test results.

Out of the 11 patients with false-positive bear hug 
tests, six had lesions of the supraspinatus and one a 
lesion of the long portion of the biceps. According to 
Barth et al(13), the length of the supraspinatus explains 
the presence of pain in this group, due to recruitment 
of the fibers of the supraspinatus during anterior ele-
vation of the shoulder, which does not occur in the 

other tests. Tendinopathy of the biceps may also cause 
pain in the position in which the test is performed.

Comparative statistical analysis between the ma-
neuvers studied revealed that they behaved differently 
among the patients evaluated. In our study, the highest 
values for sensitivity and NPV were obtained with 
the bear hug. The highest values for specificity were 
found in the lift-off and belly press tests. The latter 
also furnished the highest PPV and accuracy. We the-
refore consider that using these maneuvers together 
is very useful in making clinical diagnoses of lesions 
of the subscapularis, since each test has its particu-
lar characteristics and the information from the tests 
complement each other. This was also observed by 
Lafosse et al(15). 

Some limitations of the present study should be 
noted. The sample population studied was relatively 
small, especially when considering only complete le-
sions of the subscapularis tendon. Most of the lesions 
were partial, which may make the clinical diagnosis 
more difficult. However, we decided to include partial 
lesions in the study because these occur frequently, 
are generally underdiagnosed and cause pain and di-
minished internal rotation strength(4). 

CONCLUSION

In the present study, the highest sensitivity and 
NPV were obtained from the bear hug (75 and 70%, 
respectively). The highest specificity was found in the 
lift-off and belly press tests (92%). The belly press 
test also furnished the highest accuracy and PPV 
(69% and 84%, respectively).

Table 5 – Comparison between the results obtained in the present study 
and those achieved in the original study by Barth et al(13). 

Present study Barth et al(13), 2006
Sensitivity (%) 75 60
Specificity (%) 56 92

PPV (%) 62 75
NPV (%) 70 84

Accuracy (%) 65 82
PPV: positive predictive value; NPV: negative predictive value.
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