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OBJECTIVE. MRI of the shoulder has been found to be sensitive and specific for detection
of labral tears at 1.5 T or lower field strength compared with arthroscopy, whereas 3.0-T MRI
of the shoulder has not been specifically assessed. This study assesses the sensitivity and spec-
ificity of MRI at 3.0 T for labral tears compared with arthroscopy.

CONCLUSION. MRI of the shoulder at 3.0 T is very sensitive and specific compared
with arthroscopy in detection of superior, anterior, and posterior labral tears.

RI of the shoulder has been found

to be accurate in the diagnosis of

labral tears. In previous studies,

conventional MR sensitivity in
detection of labral tears has ranged from 44%
to 93% sensitivity compared with arthroscopy
[1, 2]. Two recent studies have assessed con-
ventional MRI evaluation of the glenoid la-
brum using a 0.2-T extremity MR system.
Shellock et al. [3] found a sensitivity of 89%
and a specificity of 100% for detection of la-
bral tears compared with arthroscopy on a
0.2-T MR system. Zlatkin et al. [4] found a
sensitivity of 55% and a specificity of 100%
for detection of labral tears compared with ar-
throscopy on a 0.2-T MR system.

Shoulder MR arthrography has been re-
ported to be more sensitive and specific for de-
tection of labral tears compared with conven-
tional shoulder MRI in several previous studies
performed at 1.5-T or lower field strength. Ap-
plegate et al. [5] found shoulder MR arthrogra-
phy to be highly accurate for assessing the gle-
noid labrum in patients with chronic labral
tears. Magee et al. [6] found shoulder MR ar-
thrography to be more sensitive for detection
of labral tears than conventional shoulder MRI.
Palmer and Caslowitz [7] showed a 92% sen-
sitivity and specificity for MR arthrograms in
detection of labral lesions. Chandnani et al. [1]
found shoulder MR arthrography to be more
accurate than conventional shoulder MR ex-
amination in detection of labral lesions. Jee et
al. [8] found MR arthrography to be highly ac-
curate in detection of superior labral antero-
posterior (SLAP) tears. None of these studies
was performed on a 3.0-T MR scanner.

To our knowledge, the sensitivity and spec-
ificity of 3.0-T MRI of the shoulder for detec-
tion of labral tears compared with arthros-
copy has not been specifically assessed. We
undertook a retrospective review of 100
shoulder MRI examinations to determine the
sensitivity and specificity of shoulder imag-
ing at 3.0 T for superior, anterior, and poste-
rior labral tears at 3.0 T.

Materials and Methods

Two experienced musculoskeletal radiologists re-
trospectively reviewed 3.0-T MR scans of the shoul-
der in 100 consecutive patients. MRI examinations
were assessed for the presence or absence of superior,
anterior, or posterior labral tears. Other findings (such
as supraspinatus tendon tears) were not included in
this retrospective review. Interpretations were per-
formed by consensus review. Any MR arthrography
performed in addition to conventional MRI was not
included in the retrospective consensus review.

MRI examinations were performed between Oc-
tober and December 2004. The age range of the 100
patients was 14—71 years (mean age, 42 years). The
100 patients all presented with shoulder pain, insta-
bility, or both. There was no selection bias for plac-
ing patients on the 3.0-T MR scanner because our
practice consists exclusively of 3.0-T MR scanners.

All patients underwent MRI of the shoulder in
oblique coronal, oblique sagittal, and axial planes
on a 3.0-T Signa scanner (GE Healthcare). Ob-
lique coronal and sagittal fast spin-echo TI1-
weighted (TR/TE, 550/10; number of excitations
[NEX], 2), oblique coronal and sagittal fast spin-
echo intermediate-weighted (3,850/55; NEX, 4),
and fast spin-echo intermediate-weighted axial
(3,250/55; NEX, 3) sequences with a field of view
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MRI for Detection of Labral Tears

Fig. 1—47-year-old man with shoulder pain. Coronal fast spin-echo intermediate- Fig. 2—38-year-old man with shoulder instability. Axial fast spin-echo intermediate-
weighted (TR/TE, 3,850/55) MR image shows findings consistent with superior labral weighted (TR/TE, 3,250/55) MR image shows findings consistent with anterior labral
anteroposterior (SLAP) tear (arrow). Patient had surgically proven SLAP tear. tear (arrow). Patient had surgically proven anterior labral tear.

Fig. 3—35-year-old man with shoulder pain and instability. Axial fast spin-echo Fig. 4—28-year-old man with shoulder instability. Axial fast spin-echo intermediate-
intermediate-weighted (TR/TE, 3,250/55) MR image shows findings consistent with weighted (TR/TE, 3,250/55) MR image shows findings consistent with anterior labral
posterior labral tear (arrow). Patient had surgically proven posterior labral tear. tear (arrow). Patient had surgically proven anterior labral tear.
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Fig. 5—37-year-old
woman with shoulder
pain. Coronal fast spin-
echo intermediate-
weighted (TR/TE,
3,850/55) MR image
shows findings
consistent with superior
labral anteroposterior
(SLAP) tear (arrow).
Patient had surgically
proven SLAP tear.
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the T1-weighted sequences. The bandwidth was
31.25 kHz on all sequences. The imaging time for
the coronal and sagittal T2-weighted sequences
was 4 minutes 43 seconds. The imaging time for
the axial intermediate-weighted sequences was 3
minutes 26 seconds, whereas the imaging time for
the T1-weighted sequences was 2 minutes 28 sec-
onds. The matrix for all intermediate-weighted
images was 320 x 320, and the matrix on all T1-
weighted images was 320 x 256. A three-channel
phased-array shoulder coil was used.

All 100 patients had their MRI examinations
retrospectively interpreted by consensus of two re-
viewers. The reviewers were blinded to the results
of arthroscopy at the time of consensus review.
Consensus was achieved when both reviewers
agreed that a superior, anterior, posterior, or com-
bined labral tear was present or not present on an
MRI examination. Retrospective MR interpreta-
tions were then correlated with results in those pa-
tients who underwent arthroscopy (n = 67). The
surgeons were aware of prospective MR interpre-
tations before the patients underwent arthroscopy.
The MR criterion used for diagnosis of a labral
tear was an abnormality of the glenoid labrum

of 14 cm on all images were used. Slice thickness ~ weighted axial sequence, which had a 3-mm slice  morphology, signal intensity, or both. All ar-
was 4 mm with a 10% interslice gap on all se- thickness. The echo-train length was 10 on all T2-  throscopies were performed within 4 weeks of the
quences except the fast spin-echo intermediate-  weighted and proton-density sequences and 3 on ~ MRI examination.

A

Fig. 6—19-year-old man with shoulder pain and instability. Patient had surgically proven anterior labral tear.

A, Axial fast spin-echo intermediate-weighted (TR/TE, 3,250/55) MR image shows findings that could not be definitively described as anterior labral tear (arrow) by either
MR reviewer.

B, Axial fat-saturated T1-weighted MR arthrogram (550/10) shows findings consistent with displaced anterior labral tear (arrow). This was confirmed at arthroscopy. MR
arthrography images were not included in consensus retrospective MR review. Displaced labral tear could be definitively seen only at MR arthrography in this case.
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Fig. 7—24-year-old man
with shoulder pain and
instability. Axial fast spin-
echo intermediate-
weighted (TR/TE,
3,250/55) MR image
shows findings that
could not be definitively
described as anterior
labral tear (arrow) by
either MR reviewer.
Patient had surgically
proven anterior

labral tear.

MRI for Detection of Labral Tears

Results

Of the 67 patients who went on to arthros-
copy, 42 patients had a total of 46 labral tears.
Twenty-one patients had SLAP tears. Eigh-
teen patients had anterior labral tears, and
seven patients had posterior labral tears.
Three patients had both a SLAP tear and an
anterior labral tear, and one patient had a
SLAP tear and a posterior labral tear.

Nineteen of the 21 SLAP tears seen at ar-
throscopy were seen on retrospective consen-
sus MRI review. Sixteen of the 18 anterior la-
bral tears and six of the seven posterior labral
tears seen at arthroscopy were seen on retro-
spective consensus MRI review.

In this study, MRI sensitivity for detection of
SLAP tears was 90% (19 of 21 full-thickness su-
praspinatus tendon tears seen at arthroscopy were
seen on MRI) and specificity was 100%. MRI
sensitivity for detection of anterior labral tears
was 89% (16 of 18 anterior labral tears seen at ar-
throscopy were seen on MRI) and specificity was
100%. MRI sensitivity for detection of posterior
labral tears was 86% (six of seven posterior labral
tears seen at arthroscopy were seen on MRI) and
specificity was 100% (Figs. 1-8).

A

Fig. 8—42-year-old woman with shoulder pain. Patient had surgically proven superior labral anteroposterior (SLAP) tear.

A, Axial fast spin-echo intermediate-weighted (TR/TE, 3,250/55) MR image shows findings that could not be definitively described as anterior labral tear (arrow) by either MR
reviewer. Even in retrospect after arthroscopy results were known, this had appearance of sublabral foramen to both MR reviewers.

B, Coronal fast spin-echo intermediate-weighted (3,850/55) MR image shows findings both MR reviewers considered to be appearance of sublabral foramen (arrow).
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Discussion

MRI of the shoulder at 3.0 T is highly
sensitive and specific for the detection of la-
bral tears compared with arthroscopy. Previ-
ous studies have shown MRI at 1.5-T field
strength or less to be sensitive for detection
of labral tears [1, 2]. To our knowledge,
shoulder imaging at 3.0 T has not been spe-
cifically assessed.

In this study, 3.0-T MRI without intraartic-
ular contrast material was highly sensitive
and specific in the detection of SLAP, anterior
labral, and posterior labral tears with sensitiv-
ities at or above those achieved with 1.5-T
MRI. In addition, there were no false-positive
readings of labral tears at MRI that were not
seen at arthroscopy. The consensus interpre-
tations were highly specific.

Two SLAP tears, two anterior labral tears,
and one posterior labral tear were not seen on
prospective MRI consensus review but were
seen at arthroscopy. In one case at arthros-
copy, a SLAP tear was described and an an-
chor was placed. On consensus MRI review,
this was thought to represent a sublabral fora-
men. Even when arthroscopy results were
known and MR images were retrospectively
reviewed, it was thought this represented a su-
blabral foramen (Fig. 8).

One surgically proven displaced anterior
labral tear was not seen on retrospective
consensus MRI review of conventional
shoulder MR images. In this case the patient
also had an MR arthrogram. The displaced
anterior labral tear was seen on the MR ar-
throgram but not on conventional MR im-
ages. The MR arthrography images were not
included in retrospective MRI consensus re-
view (Fig. 6).

The other SLAP tear, anterior labral tear,
and posterior labral tear were not seen on
prospective MRI consensus review but were
seen at arthroscopy. These three tears were
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all débrided by the orthopedic surgeon. The
three tears were not seen even on retrospec-
tive review after arthroscopy results were
known. It is possible these were nondis-
placed tears that may have been visible if
MR arthrography was performed. However,
in each of the three cases, the orthopedic
surgeons indicated that surgery was per-
formed for reasons other than a labral tear.
A prospective MRI review of a labral tear in
these cases would not have affected the de-
cision to perform arthroscopy.

MRI at 3.0 T allows a higher signal-to-
noise ratio (SNR) compared with 1.5-T
MRI. The spin-spin relaxation time, T2, re-
mains fairly constant at different field
strengths. However, the spin-lattice relax-
ation time, T1, increases as the field
strength increases. Therefore, at 3.0 T, the
TR must be longer than on 1.5-T MR scan-
ners to maximize the SNR gain. At3.0 T, the
TR must be longer to attain the same type of
contrast on T1-weighted images as seen on
a 1.5-T scanner. Also on 3.0-T MR scan-
ners, the TE must be slightly shorter than on
1.5-T MR scanners to account for decreased
T2 relaxation time [9].

The parameters used on our shoulder imag-
ing have a slightly increased TR and a slightly
decreased TE on all sequences compared with
parameters previously used on our 1.5-T MR
scanner. This was done to optimize our SNR
on the 3.0-T MR scanner.

Limitations of this study include its retro-
spective nature and the fact that MR images
were interpreted by consensus rather than
independently. Most of our referrals came
from orthopedic surgeons. These patients
have a high prevalence of positive findings
on MRI. The surgeons were aware of pro-
spective MRI interpretations before arthros-
copy. This may have biased their arthros-
copy results.

In conclusion, MRI of the shoulder at 3.0
T is highly sensitive, specific, and accurate
in the diagnosis of labral tears compared
with arthroscopy.

References

1. Chandnani VP, Yeager TD, DeBerardino T, et al.
Glenoid labral tears: prospective evaluation with
MR imaging, MR arthrography, and CT arthrogra-
phy. AJR 1993; 161:1229-1235

2. GusmerPJ, Porter HG, Schatz JA, et al. Labral in-
juries: accuracy of detection with unenhanced
MR imaging of the shoulder. Radiology 1996;
200:519-524

3. Shellock FG, Bert JM, Fritts HM, et al. Evaluation
of the rotator cuff and glenoid labrum using a 0.2-
Tesla extremity magnetic resonance (MR) system:
MR results compared to surgical findings. J Magn
Reson Imaging 2001; 14:763-770

4. Zlatkin MB, Hoffman C, Shellock FG. Assessment
of the rotator cuff and glenoid labrum using an ex-
tremity MR system: MR results compared to surgi-
cal findings from a multi-center study. J Magn Re-
son Imaging 2004; 19:623-631

5. Applegate GR, Hewitt M, Snyder SJ, et al. Chronic
labral tears: value of magnetic resonance arthrogra-
phy in evaluating the glenoid labrum and labral-bi-
cipital complex. Arthroscopy 2004; 20:959-963

6. Magee T, Williams D, Mani N. Shoulder MR ar-
thrography: which patient group benefits most?
AJR 2004; 183: 969-974

7. Palmer WE, Caslowitz PL. Anterior shoulder insta-
bility: diagnostic criteria determined from prospec-
tive analysis of 121 MR arthrograms. Radiology
1995; 197: 819-825

8. Jee WH, McCauley TR, Katz LD, et al. Superior la-
bral anterior posterior (SLAP) lesions of the glenoid
labrum: reliability and accuracy of MR arthrogra-
phy for diagnosis. Radiology 2001; 218:127-132

9. Gold GE, Han E, Stainsby J, et al. Musculoskeletal
MRI at 3.0 T: relaxation times and image contrast.
AJR 2004; 183:343-351

AJR:187, December 2006



