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Background: Traditional shoulder physical examination (PE) tests have suboptimal sensitivity for detection of supraspinatus full-
thickness tears (FTTs). Therefore, clinicians may continue to suspect FTTs in some patients with negative rotator cuff PE tests and
turn to magnetic resonance imaging (MRI) for definitive diagnosis. Consequently, there is a need for a secondary screening test that
can accurately rule out FTTs in these patients to better inform clinicians which patients should undergo MRI. The purpose of this
study was to assess the ability of 2 new dynamic PE tests to detect supraspinatus pathology in patients for whom traditional static
PE tests failed to detect pathology.

Methods: We prospectively enrolled 171 patients with suspected rotator cuff pathology with negative findings on traditional rotator cuff
PE, who underwent 2 new dynamic PE tests: first, measurement of angle at which the patient first reports pain on unopposed active
abduction and, second, the dynamic isotonic manipulation examination (DIME). Patients then underwent shoulder magnetic resonance
arthrogram. Data from the new PE maneuvers were compared with outcomes collected from magnetic resonance arthrogram reports.
Results: Pain during DIME testing had a sensitivity of 96.3% and 92.6% and a negative predictive value of 96.2% and 94.9% in the
coronal and scapular planes, respectively. DIME strength <86.0 N had a sensitivity of 100% and 96.3% and a negative predictive value
of 100% and 95.7% in the coronal and scapular planes, respectively. Pain at <90° on unopposed active abduction in the coronal plane
had a specificity of 100% and a positive predictive value of 100% for supraspinatus pathology of any kind (ie, tendinopathy,
“fraying,” or tearing).

Conclusion: DIME is highly sensitive for supraspinatus FTTs in patients with negative traditional rotator cuff PE tests for whom there is
still high clinical suspicion of FITs. Thus, this test is an excellent secondary screening tool for supraspinatus FTTs in patients for whom
clinicians suspect rotator cuff pathology despite negative traditional static PE tests. Given its high sensitivity, a negative DIME test rules
out supraspinatus FTT well in these patients, and can therefore better inform clinicians which patients should undergo MRI. In addition,
the angle at which patients first report pain on unopposed active shoulder abduction is highly specific for supraspinatus pathology.
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Shoulder pain is the third most common musculoskeletal
complaint to primary care providers, accounting for over 11
million office visits in 2010."" Rotator cuff pathology is the
most common etiology of shoulder pain and presents a
particular clinical challenge.””*' The supraspinatus tendon
is the most commonly torn rotator cuff tendon because of
its course through the narrow subacromial space, its pro-
pensity for impingement, and its exposure to high friction
forces.' "> Operative and nonoperative management of
rotator cuff full-thickness tears (FTTs) are estimated to
incur average societal costs of $19,366 and $40,457,
respectively, and lifetime quality-adjusted life years are
higher for those treated operatively than non-
operatively.”>”” FTTs usually have excellent operative
outcomes,‘) 20 even in patients with massive tears, high-
grade fatty infiltration, or advanced age.”™"*® In contrast,
partial thickness tears (PTTs) often do not require operative
management and show good improvement with conserva-
tive measures.”*’ Consequently, prompt and accurate
diagnosis of FTTs is of significant clinical importance.

Unfortunately, no single physical examination (PE)
maneuver is able to reliably diagnose supraspinatus
FTTs.>?”** Although the external rotation lag sign and
drop arm test have excellent specificity for supraspinatus
FTT,»*'* %27 these and other existing tests lack sufficient
sensitivity to confidently rule out FTTs.'"'>?! Weakness on
the empty can test, for example, is 53%-60%""""" sensitive
for supraspinatus FTTs and becomes only marginally more
sensitive when pain and/or weakness on examination is
considered a positive test.”>'*** Therefore, clinicians
may continue to harbor strong clinical suspicion for FTTs
in some patients with negative empty can tests and turn to
magnetic resonance imaging (MRI)—the gold standard for
diagnosing rotator cuff pathology™*"*>—for definitive
diagnosis of supraspinatus FTTs.

Although MRI is useful for diagnosis of FTTs and
subsequent surgical planning, the vast majority of rotator
cuff injuries do not require surgery. In a recent prospective
value-based care analysis of MRI use for suspected rotator
cuff tendinopathy, Cortes et al'’ found that 90.2% of the
MRIs ordered did not affect management, as only 5 of 51
patients underwent rotator cuff repair, resulting in $181,619
of unnecessary advanced imaging charges. Because PTTs
and small isolated FTTs do not rapidly progress in size,'*’
the authors proposed that patients with minimal or no
strength deficits on PE may only need MRI after failing
conservative management.'’ However, given that delaying
surgery for patients with medium- and large-sized FTTs
can result in tear progression and worse functional

%) . .
outcomes,”>*? there is a need for a PE maneuver with

improved sensitivity for supraspinatus FITs to better
inform clinicians when to order MRI.

Previous studies have demonstrated the inability of
many static PE maneuvers to reliably isolate the rotator
cuff,**>*? but the ability of dynamic positioning to detect
tearing of these muscles is unknown. Therefore, the pur-
pose of this study was to assess the ability of 2 new dy-
namic PE maneuvers designed by the senior author to
detect rotator cuff pathology. We hypothesized that these
PE maneuvers would detect supraspinatus FTTs that were
previously missed by traditional, static rotator cuff
examination.

Materials and methods

This is a prospective assessment of 2 new dynamic PE maneuvers
designed by the senior author to detect rotator cuff pathology in a
consecutive series of patients, using MRI as a “gold
standard.” The senior author suspected rotator cuff disease,
despite negative traditional rotator cuff examination, in 240 pa-
tients presenting to his clinic with a chief concern of shoulder pain
during the study period. All 240 patients were screened for study
eligibility. The inclusion criteria were as follows: clinical suspi-
cion of rotator cuff disease (ie, shoulder pain worsened with
overhead activities; nighttime pain), negative traditional rotator
cuff examination (no pain or weakness on full can or empty can
tests, no weakness or inability to lift hand from the sacrum on the
lift-off test, and no pain or weakness on external or internal
rotation strength tests), ability to tolerate shoulder PE, and will-
ingness to participate in the study. The exclusion criteria were as
follows: radiographically apparent glenohumeral osteoarthritis,
previously diagnosed rotator cuff tear of the affected shoulder,
MRI before PE, willingness to undergo magnetic resonance
arthrography (MRA) after participation in the study, prior ipsi-
lateral shoulder surgery, injury to the ipsilateral hand or wrist,
limited abduction range of motion (ROM), and history or radio-
graphic evidence of anterior or posterior shoulder dislocation.
Critically, patients with positive traditional rotator cuff testing
were not included in this cohort; thus, any supraspinatus tears in
this cohort were previously missed by traditional, static PE tests.

For all 171 patients who met study criteria, the senior author
performed 2 new PE maneuvers after routine PE. First, unopposed
active abduction ROM was measured, and second, the new dy-
namic isotonic manipulation examination (DIME) was performed.
A handheld dynamometer/inclinometer (Hoggan microFET 3;
Hoggan Scientific, LLC, Salt Lake City UT, USA) was used to
provide additional objective data for this study. All patients un-
derwent MRA of the affected shoulder that was read by a
fellowship-trained musculoskeletal radiologist affiliated with the
study. Previous studies validating new shoulder examinations had
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Figure 1

DIME performed in the coronal plane. To perform the DIME test, the patient’s arm is placed in maximal abduction with the

palm facing down. The examiner places the dynamometer on the dorsal aspect of the wrist and applies a constant force perpendicular to the
arm. The patient is instructed to maximally resist this force while the examiner forces the arm into adduction over a smooth, 5-second arc.
The 3 panes represent the (a) start, (b) midpoint, and (¢) end of the DIME test. Red arrows represent the direction force is applied

throughout the arc. DIME, dynamic isotonic manipulation examination.

similar numbers of subjects and positive examination findings as

29,3
ours. 2,36

Two new PE maneuvers

Test 1: unopposed active abduction test

For this test, the patient is asked to stand with his or her arm at the
side and to abduct slowly in the coronal plane with the palm
facing down. The patient is asked if he or she feels pain at any
point throughout the abduction arc. If the patient indicates pain,
the angle at which pain is first reported is noted. This is then
repeated in the scapular plane, or 30° of forward flexion from the
coronal plane. To ensure accurate angle measurement for the
purpose of this study, active abduction ROM was measured using
the inclinometer functionality of the dynamometer.

Test 2: dynamic isotonic manipulation examination
With the patient’s arm placed in maximal abduction with the palm
facing down, the examiner applies a constant force to the dorsal
aspect of the wrist, perpendicular to the arm. The patient is
instructed to maximally resist this force, whereas the examiner
forces the arm into adduction over a smooth, 5-second arc (Fig. 1).
To provide additional objective data for this study, a dynamometer
was placed on the dorsal side of the wrist to measure the applied
force and length of time during which the force was applied; we
ensured reproducibility of the applied force by only recording
measurements that were applied over a smooth, 5-second arc +
0.5 seconds. This is performed in both the coronal and scapular
planes, first on the asymptomatic arm and then on the symptom-
atic arm. The symptomatic-to-asymptomatic arm (S/A) DIME
strength ratio is then calculated. All patients were included when
analyzing absolute strength measurements on DIME testing; pa-
tients who had a history or clinical evidence of contralateral
shoulder pathology were excluded from the analyses of S/A DIME
strength ratios. On completion of DIME strength measurement,
patients are asked if they felt pain at any point along the arc.

Table I  Pain during DIME in coronal and scapular planes as a
predictor of supraspinatus FTT on MRA

Pain during DIME examination? Supraspinatus FTT on

MRA?
Yes No Total
Coronal plane
Yes 26 119 145
No 1 25 26
Total 27 144 171
Scapular plane
Yes 25 106 131
No 2 37 39
Total 27 143 170"

DIME, dynamic isotonic manipulation examination; FTT, full-thickness
tear; MRA, magnetic resonance arthrogram.

* One patient with a focal FTT of the supraspinatus did not undergo
DIME pain testing in the scapular plane.

Statistical methods

Data from these new PE maneuvers were compared with out-
comes collected from gold standard postvisit MRA. The primary
outcome was the ability of the PE maneuvers to discriminate
supraspinatus FTT vs. no FTT. Secondary analyses included
discriminating any supraspinatus tear vs. no tear and any supra-
spinatus pathology vs. no pathology. Categorical variables were
analyzed with > or Fisher’s exact tests, as appropriate, and
continuous variables were compared with Student’s r-tests. Post
hoc inter-rater reliability metrics were collected on a subset of 8
patients undergoing DIME by 2 independent examiners (SDM and
PFA) and calculated using intraclass correlation coefficient. Pain
on DIME and strength <86.0 N on DIME were considered
positive tests for the DIME pain and DIME strength tests,
respectively.
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Table II  DIME strength measurements in patients with and without supraspinatus FTT
MRA finding Absolute strength (newton) Symptomatic-to-asymptomatic (S/A) strength
ratio
n Coronal plane Scapular plane n Coronal plane Scapular plane
Full-thickness tear 27 44.2 (36.6-51.9) 48.7 (39.0-58.4) 21 65% (57%-73%) 71% (58%-85%)
No full-thickness tear 144" 52.7 (48.6-56.7) 57.4 (53.0-61.8) 119" 76% (70%-81%) 83% (78%-87%)

P value .0921° .1189

.0350* .07811

DIME, dynamic isotonic manipulation examination; FT7, full-thickness tear; MRA, magnetic resonance arthrogram.

Data reported as mean (95% confidence interval). Statistical significance notation: tp< .05, .10 > P > .05.

Patients with a history of contralateral shoulder pain were excluded from S/A strength ratio analysis.

* One patient with supraspinatus tendinopathy did not undergo DIME strength testing in the coronal plane. This patient had a history of contralateral
shoulder pain and was excluded from S/A strength ratio analysis. Another patient with a focal FTT of the supraspinatus did not undergo DIME strength
testing in the scapular plane. This patient did not have a history of contralateral shoulder pain and was included in S/A strength ratio analysis.

Table III  DIME strength as a predictor of supraspinatus FTT
on MRA
DIME strength <86.0 N? Supraspinatus FTT on MRA?
Yes No Total
Coronal plane
Yes 27 127 154
No 0 16 16
Total 27 143 170"
Scapular plane
Yes 26 121 147
No 1 22 23
Total 27 143 170"

DIME, dynamic isotonic manipulation examination; FTT, full-thickness
tear; MRA, magnetic resonance arthrogram.

* One patient with supraspinatus tendinopathy did not undergo DIME
strength testing in the coronal plane and another patient with a focal
FTT of the supraspinatus did not undergo DIME strength testing in the
scapular plane.

Patients were classified as having supraspinatus pathology if
the MRA reported on supraspinatus tendinopathy, a “frayed”
tendon, PTT, high-grade PTT, focal FTT, full-thickness perfora-
tion, or FTT. Patients were classified as having a supraspinatus
tear if the MRA reported on PTT, high-grade PTT, focal FTT, full-
thickness perforation, or FTT.

Statistical analysis was performed using SAS v9.4 (SAS
Institute, Cary, NC, USA), and P <.05 was considered significant
(significance level .05). Patients with partially completed exami-
nations were only included in analyses for completed variables.

Results

The study cohort consisted of 171 patients (102 [60%]
males, 69 [40%] females). The mean patient age (+£95%
confidence interval) was 52.0 £ 1.9 years. The mean
symptom duration (£95% confidence interval) was 10.8 £
2.9 months. MRA revealed 27 (15.8%) FTTs, 12 (7.0%)
focal FTTs/full-thickness perforations, 13 (7.6%) high-
grade PTTs, 39 (22.8%) PTTs, 17 (9.9%) ‘‘frayed”

tendons, 37 (21.6%) instances of tendinopathy, and 26
(15.2%) instances of no supraspinatus pathology. Of the 27
FTTs, 5 (18.5%) were small, 20 (74.1%) were medium, 1
(3.7 %) was large, and 1 (3.7 %) was massive. Because the
cohort consisted solely of patients without positive findings
on static rotator cuff tests, traditional rotator cuff exami-
nation missed 27 FTTs in this cohort.

DIME

A total of 145 (84.8%) patients had pain during DIME
testing in the coronal plane. Of them, 26 had FTTs, whereas
only 1 of 26 patients without pain during DIME testing had
an FTT. Thus, the presence of pain during DIME testing in
the coronal plane had a sensitivity of 96.3%, a specificity of
17.4%, and a negative predictive value (NPV) of 96.2% for
detection of supraspinatus FTTs (Table I). Of the 145 pa-
tients with pain on this test, 127 (87.6%) had supraspinatus
pathology, 62 (42.8%) had infraspinatus pathology, 122
(84.1%) had acromioclavicular joint arthropathy, and 101
(69.7%) had labral pathology.

A total of 131 (77.1%) patients had pain on DIME
testing in the scapular plane. Of them, 25 had FTTs,
whereas only 2 of 39 patients without pain during DIME
testing had FTTs. Thus, the presence of pain during DIME
testing in the scapular plane had a sensitivity of 92.6%, a
specificity of 25.9%, and an NPV of 94.9% for detection of
supraspinatus FTTs (Table I).

In the coronal plane, patients with FTTs were signifi-
cantly weaker than those without FTTs (S/A ratio: 65 £ 8%
vs. 76 £ 6%, P = .035, Table II). In addition, none of the 16
patients who had a DIME strength >86.0 N had an FTT.
Thus, a DIME strength of <86.0 N in the coronal plane had
a sensitivity of 100%, a specificity of 11.1%, and an NPV of
100% for detection of supraspinatus FTTs (Table III).

In the scapular plane, the strength of patients with and
without FTTs was more similar (S/A ratio: 71 + 13% vs. 83
+ 5%, P= .078, Table II). In addition, only 1 of the 23
patients who had a DIME strength >86.0 N had an FTT.
Thus, a DIME strength of <86.0 N in the scapular plane
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Table IV  DIME strength measurements in patients with and without supraspinatus tears
MRA finding Absolute strength (newton) Symptomatic-to-asymptomatic (S/A) strength
ratio
n Coronal plane Scapular plane n Coronal plane Scapular plane
Supraspinatus tear 91" 49.7 (45.0-54.4) 55.4 (50.1-60.6) 73" 72% (66%-77%) 78% (73%-84%)
No supraspinatus tear 80" 53.2 (47.5-58.8) 56.7 (50.4-62.9) 67 77% (68%-86%) 84% (76%-91%)
P value .3470 7544 .2898 .2460

DIME, dynamic isotonic manipulation examination; MRA, magnetic resonance arthrogram.

Data reported as mean (95% confidence interval).

Patients with a history of contralateral shoulder pain were excluded from S/A strength ratio analysis.

* One patient with supraspinatus tendinopathy did not undergo DIME strength testing in the coronal plane. This patient had a history of contralateral
shoulder pain and was excluded from S/A strength ratio analysis. Another patient with a focal FTT of the supraspinatus did not undergo DIME strength
testing in the scapular plane. This patient did not have a history of contralateral shoulder pain and was included in S/A strength ratio analysis.

Table V  Angle of pain during active, unopposed abduction
in the coronal plane as a predictor of supraspinatus pathology
on MRA

Supraspinatus pathology on

MRA?
Yes No Total
Angle of pain on

unopposed ROM
in the coronal plane
<90° 24 0 24
>90° 66 13 79
Total 90 13 103

MRA, magnetic resonance arthrogram; ROM, range of motion.

had a sensitivity of 96.3%, a specificity of 15.4%, and
an NPV of 95.7% for detection of supraspinatus FTTs
(Table IID).

Patients with any supraspinatus tear (FTT or PTT) had
similar mean S/A DIME strength ratios as those who did
not in both the coronal (72 &+ 6% vs. 77 & 9%, P= .290,
Table IV) and scapular (78 £+ 6% vs. 84 £+ 7%, P= .246,
Table IV) planes.

Unopposed active abduction test

On unopposed active abduction in the coronal plane, 103
(56.7%) patients reported pain. The mean angle at which
pain was first reported was 118.3° £ 7.6° (minimum, 35°)
in those with supraspinatus pathology (n = 90) and 137.6°
£ 17.9° (minimum, 96°) in those without supraspinatus
pathology (n = 13). Of 103 patients with pain during ROM
testing, 24 reported that the pain started at an angle <90°,
and all 24 patients had supraspinatus pathology on MRA.
Of those with pain that began at an angle >90°, 66 had
supraspinatus pathology and 13 had no supraspinatus pa-
thology. Thus, the angle of pain <90° during unopposed
abduction in the coronal plane had a sensitivity of 26.7%, a

specificity of 100%, and a positive predictive value of
100% for detection of supraspinatus pathology (Table V).

Inter-rater reliability

Both DIME pain and DIME strength tests had an intraclass
correlation coefficient of 1.0 on a subset of 8 patients un-
dergoing DIME by 2 independent examiners.

Discussion

In this study, we evaluated the ability of 2 new PE ma-
neuvers to improve detection of supraspinatus pathology in
patients with negative traditional, static PE maneuvers. The
overlap in function between the supraspinatus and deltoid
muscles makes it difficult for clinicians to isolate the
supraspinatus during PE,"'” and electromyography studies
have shown that static strength testing of the supraspinatus
does not adequately isolate it."***>*3 For these and other
reasons, empty can testing has a suboptimal sensitivity to
reliably rule out all supraspinatus FTTs 2234
Although some studies suggest that other positions may
better isolate the supraspinatus muscle,”*" a key aspect
of isolating the supraspinatus may not be better positioning,
but rather dynamic examination. The dynamic DIME test
detected 27 FTTs in our cohort, thus supporting our hy-
pothesis that DIME would detect supraspinatus FTTs
missed by traditional, static rotator cuff examination.
DIME’s ability to stress the supraspinatus throughout its
ROM potentially improves supraspinatus isolation as
compared with empty and full can tests, and its use of
dynamometry allows for more accurate and objective
strength measurement. Both of these factors may play a
role in its improved sensitivity over static PE maneuvers.
In our cohort, pain on DIME testing was extremely
sensitive for supraspinatus FTTs (approximately 96%).
Because negative results of highly sensitive tests effectively
rule out disease, DIME is an ideal secondary screening tool
in patients for whom clinicians have high clinical suspicion
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Primary PE Testing:

Positive (+)
for Rotator Cuff Pathology

Clinical suspicion
for rotator cuff
pathology
T

Traditional
Rotator

Negative (-)
for Rotator Cuff Pathology

Cuff Exam

Continued
Suspicion
of FTT?

Secondary PE Testing:

DIME Testing not necessary

DIME
Rotator
Cuff Exam

DIME Testing not necessary

Figure 2

Proceed‘m
standard clinical
care, order MRI if
clinically indicated

DIME Positive (+)

DIME Negative (-)

Proceed with
standard clinical
care, order MRI if
clinically indicated

High Sensitivity
rules out FTT
Forgo MRI

Cﬁ)rgc MRI

Flowchart to determine the appropriate use of DIME. DIME is designed to give clinicians one more tool in their armamentarium

after traditional rotator cuff examination has failed to convincingly rule out FTT. If DIME is negative, FTT is adequately ruled out and the
clinician can comfortably forego ordering an MRI. If DIME is positive, the clinician may decide to order an MRI to rule out FTT. DIME,
dynamic isotonic manipulation examination; F77, full-thickness tear; MRI, magnetic resonance imaging; PE, physical examination.

of supraspinatus FTT despite having negative traditional
rotator cuff examinations. For example, a clinician may be
concerned about an FTT in an athlete with negative empty
and full can tests because of the athlete’s ability to
compensate for supraspinatus weakness with accessory
muscles, including the deltoid. Such a scenario can be
extended to a variety of contexts including patients with
severe pain, histories, or other factors suggestive of FTT yet
who do not have positive static rotator cuff testing. Rather
than immediately ordering an MRI to rule out FTT in these
patients, clinicians can now turn to the DIME test, which is
able to better stress the rotator cuff specifically and over-
come compensatory muscles given its dynamic nature. If
the test is negative (as is the case approximately 20% of the
time), the clinician can be relatively confident that the pa-
tient does not have a supraspinatus FTT and thus may save
an unnecessary MRI. The average cost of a shoulder MRI is
reported to be $4181, and the Medicare allowable amount is
$612.'"9 Thus, MRI costs in this cohort were $101,568
greater than they would have been had MRIs not been or-
dered for the 26 patients (2 with Medicare coverage) for
whom DIME ruled out FTT. In a health care system that is
becoming increasingly concerned with the value of care,"’
DIME can provide clinicians with an additional tool to help
decide which patients should undergo MRI.

In short, DIME should be thought of as a way to extend
the utility of the PE when traditional tests have failed to

adequately rule out FTT. It is critical to note that although
DIME’s specificity appears low, these numbers represent
the test’s performance when every other test has failed to
satisfactorily rule out FTT. The test is designed to give
clinicians one more tool in their armamentarium after other
tests have failed to convincingly rule out FTT, and as such,
its performance is evaluated in this setting (ie, in patients
for whom there is still suspicion of FTT despite negative
static tests). Figure 2 illustrates a flowchart to help clini-
cians determine when it is appropriate to use DIME.

In addition to DIME pain testing, which can be per-
formed without the need of any equipment, the DIME ex-
amination can be further supplemented with the use of a
handheld dynamometer to obtain strength measurements.
Patients with FTTs had significantly lower S/A strength
ratios than those without FTTs in the coronal plane. Simi-
larly, a DIME strength <86.0 N in each plane was very
sensitive for supraspinatus FTTs. Importantly, however,
pain during DIME testing was nearly as sensitive as DIME
strength measurements (96.3% vs. 100%) for FTTs.
Therefore, this test has great utility even for clinicians
without dynamometers.

With respect to the second new PE maneuver—the un-
opposed active abduction test—pain at <90° on unopposed
active abduction in the coronal plane was 100% specific for
supraspinatus pathology of any kind (ie, tendinopathy,
“fraying,” or tearing). Thus, this test can help clinicians
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confirm supraspinatus pathology in patients with negative
static PE tests, a group of patients that clinicians may
struggle to diagnose with confidence. These findings make
sense, as biomechanical studies have found the supra-
spinatus to be the most prominent early abductor of the
glenohumeral joint.'® Furthermore, rotator cuff tears clas-
sically present as pain around 60° of abduction;'® this test
can, therefore, be considered a modified painful arc test that
is very specific for supraspinatus pathology in patients with
negative static PE tests. Lastly, clinicians are likely able to
identify a 90° angle without the use of an inclinometer,
making this test useful in the setting of virtual PE (eg,
telehealth).

A particular strength of this study was its large, pro-
spectively collected sample. Furthermore, including only
subjects with negative traditional rotator cuff tests allowed
for the assessment of a test that can improve detection of
supraspinatus tears missed by traditional PE. Critically,
DIME identified 27 FTTs that were first missed by tradi-
tional static PE tests. Most of these FTTs were medium-
sized or larger, highlighting the importance of prompt
diagnosis in this cohort, as these tears have high rates of
tear progression.”*"* Nonetheless, this study was subject to
several limitations. First, because pain on DIME testing is a
subjective finding, the outcome of the test can be different
in 2 patients with identical shoulder pathology. However,
measures were taken to make this test as objective as
possible: (1) the examiner asked all patients whether they
felt pain during DIME testing in a standardized way; (2)
presence of pain was based on patient report and not open
to the examiner’s interpretation; and (3) the order of tests
was standardized. Furthermore, we performed inter-rater
reliability testing on a subset of 8 subjects with 100%
agreement between 2 independent examiners for both
DIME pain and DIME strength testing. Another limitation
is that only 27 patients with FTTs were included in this
study, resulting in a loss of power to detect significant
differences in scapular plane DIME strength between pa-
tients with and without FTTs. Another limitation is that
DIME is relatively nonspecific for supraspinatus FTTs;
however, it is important to recognize that, as a secondary
screening tool, this test prioritizes sensitivity over speci-
ficity in order to provide clinicians with one more PE
maneuver to help rule out FTT and judiciously use MRI.
Future studies should be conducted to determine whether
externally rotating the shoulder during DIME testing (so
that the palm faces upwards) decreases pain provocation
and limits false-positive findings, as has been shown with
static supraspinatus strength testing.'’

Conclusion

The new DIME test can identify a significant number of
FTTs missed by traditional static PE techniques. This

test can be conducted with or without a dynamometer
and is very sensitive for supraspinatus FTTs. Thus, this
test is an ideal secondary screening tool for patients with
suspected FTTs despite negative traditional rotator cuff
PE and can help inform clinicians which of these pa-
tients should undergo MRI. In addition, the angle at
which a patient reports pain on unopposed active
shoulder abduction in the coronal plane is highly spe-
cific for supraspinatus pathology of any type, including
tendinopathy, fraying, and tearing.
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