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QUANTITATIVE ASSESSMENT OF ROTATOR CUFF MUSCLES
WITH MAGNETIC RESONANCE IMAGING
-COMPARISON BETWEEN TEAR SIZE AND MUSCLE ATROPHY-

+*Ito Y: *Hara Y; *Nakao Y; *Tomo H; *Matsumoto I; *Koike T; *Takaoka K
+*Department of Orthopaedic Surgery Osaka City University Graduate School of Medicine, OSAKA, JAPAN
TEL: +81-6-6645-3851, Fax: +81-6-6646-6260, yito@med.osaka-cu.ac.jp

INTRODUCTION:

Surgical repair of the rotator cuff tears is effective for improvement of
shoulder function. Several factors influence the decision to perform
surgery, including the extent of tearing and the underlying pathology of
the rotator cuff muscles. Atrophy of rotator cuff muscles as the
underlying pathology is an important factor influencing the outcome of
rotator cuff repair. Accurate evaluation of the muscular volume is
essential for good shoulder reconstruction, though it is quite difficult to
measure. Magnetic Resonance (MR) images were reported to be useful
for muscular volume assessment as well as rotator cuff tear size
evaluations. 2 ¥ However, factors influencing atrophy of rotator cuff
muscles are not well known and the relationship between the muscular
volume and the rotator cuff tear size is not well determined. The aim of
this study is to evaluate the comparison between these two parameters
with MR images.

MATERIALS AND METHODS:

We retrospectively evaluated MR images of 38 shoulders in 38 patients
with surgically treated full thickness supraspinatus tendon tears. Subjects
included 20 men and 18 wormen, with a mean age of 60.8 years (Range,
31 to 77). All full-thickness tear sizes were measured transversely and
longitudinally with a ruler at surgery. 12 shoulders in 12 people without
rotator cuff tear were used as control. Their mean age was 29.3 years old.
(Range, 18 to 40) The MR images were scanned into a personal
computer and analysed by image-analysing software (NIH Image).
Muscle volume was evaluated with oblique sagittal images in the 25 mm
medial plane parallel to the glenoid fossa (Fig. 1). Standardized cross-
sectional areas (Each rotator cuff muscle area divided by the area of the
supraspinatus fossa (SF)) were measured as an indicator of the muscular
volume according to the method of Zanetti et al (Fig.2). ¥ Supraspinatus
(SSP/SF), Infraspinatus and Teres minor (ISP+TM/SF) and
Subscapularis (SBS/SF) were measured respectively. We compared
these measurements between in the rotator cuff tear group and in the
control group. We also analysed comelation between these
measurements and fear sizes: longitudinal and transverse sizes.
Statistical analyses were performed using one-factor ANOVA,
Statistical analysis of correlation was performed using the Fisher's
protected least significant difference (Fisher’'s PLSD). Significance was
set at the 5% level.

<Figure 2> Muscular volume measurements with MRI &nd typical
image of SSP atrophy

RESULTS:
SSP/SF, ISP+TM/SF and SBS/TM in the control group were 134 £41,
2571103, 391137 (%) respectively. The measurements in the rotator
cuff tear group were 100 +29, 226+ 80, 345128 (%) respectively and
SSP/SF was significantly decreased compared to the control. There were
not significant differences on ISP+ TM / SF and SBS/SF in two groups
(Fig. 3). SSP/SF in the rotator cuff tear group was inversely proportional
to the longitudinal tear size (r=-0.377) and the transverse tear size {r=-
0.452) in a lincar relationship (Fig, 4).
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<Figure 3>Comparison between rotator cuff tear group and control
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<Fig.4-1>Correlation between SSP/SF and length of rotator cuff tear
Y=-0.646 X + 117.114, r =-0.377 (P < 0.05}
<Fig.4-2>Correlation between SSP/SF and width of rotator cuff tear
Y =-0/902X + 118,129, r =-0.452 (P < 0.05)

DISCUSSIONS:

Several authors reported about the MR images evaluation of the
muscular volume with rotator cuff tears. Tingart et al. reported a
significant correlation between MRI and water displacement
measurements in shoulder cadaver model and methodological reliability
of this measurement. ¥ Zanetti et al. reported cross-sectional areas by
MRI could discriminate patient with different stages of rotator cuff tears
from asymptomatic subjects. Shimizu et al. reported atrophy of the
rotator cuff muscles depends on the site of the tears. ¥ However, to the
best of our knowledge, this paper is the first to show the significant
correlation between muscular atrophy and transverse rotator cuff tear
size. Our data indicates that surgical repair, particularly of large rotator
cuff tears, should be performed before excessive transverse rotator cuff
tearing and muscle atrophy is established.

CONCLUSION:

Shoulder muscular atrophy was more comelated to the transverse rotator
cuff tear size compared to the longitudinal tear size.

REFERENCES: 1) Invest Radiol, 1998 Mar;33(3).163-70. 2) Clin
Orthop. 2003  Oct;(415)104-10. 3) Acta Orthop Scand. 2002
Jan;73(1):40-3.



EVALUATION OF ROTATOR CUFF TEAR SIZE WITH SHOULDER ARTHROGRAPHY

*Tomo H; +*Ito Y; *Nakao Y; *Koike T; *Takaoka K
+*Department of Orthopaedic Surgery Osaka City Unjversity Graduate Medical School, OSAKA, JAPAN
TEL: +81-6-6645-3851, Fax: +81-6-6646-6260, yito@med.osaka-cu.ac.jp

INTRODUCTION:

Shoulder arthrography was first introduced by Codman in 1934 and
graphically demonstrates the integrity, shape and capacity of the
glenohumeral joint. It is a valuable diagnostic tool and it can yield an
extremely high level of accuracy in diagnosing full thickness rotator cuff
tear, adhesive capsulitis, capsular rupture, deformities of the articular
cartilages, synovial disorders and abnormalities of the long head of the
biceps." Even small partial tears on the humeral side of the rotator cuff
are casily detected as well.

Current Magnetic resonance Imaging (MRI) can &ssist in establishing
the diagnosis of shoulder disorders including rotator cuff tears.®
However, MRI cannot confirm the final diagnosis of full thickness
rotator cuff tear. On the other hand, the gccuracy in the diagnosis of full
thickness rotator cuff tear by shoulder arthrography has been well
established when leakage of contrast material injected into the shoulder
joint is seen in the subacromial space. Other significance of the shoulder
arthrography in rotator cuff disease is not well known, Furthermore,
there is little known about the evaluvation of the rotator cuff tear size by
shoulder arthrography. The aim of this study is to elucidate the value of
shoulder arthrography in assessing the precise size of rotator cuff tear.

MATERIALS AND METHODS:

We retrospectively evaluated shoulder arthrography of 52 shoulders in
47 consecutive patients with full thickness rotator cuff tears that were
surgically treated. There were 26 male and 21 female who had a mean
age of 60.4 years. (Range, 32-74) We performed shoulder arthrography
by contrast materia! infusion into the glenohumeral joint with a needle
guided at the centre of the joint under flucroscopic contro!. Minimum
volume of the contrast material leakage into the subacromial space from
glenohumeral joint was measured as leakage volume. (Fig. 1)
Combined range of motion of external and internal rotation of the
shoulder in 90 degrees of abduction was also measured under general
anesthesia as rotational range of motion. Concerning rotator cuff fear
sizes, we assessed the maximum longitudinal size (L), the maximum
transverse size (T) and the defect area {A) of each tear during surgical
procedures. We analyzed the comelation of each parameter. Statistical
analyses were performed using paired t-test. Significance was set at the
5% level.

Needleinjecion Beforeleakage Atleakageto

SAB
<Figure 1>
Leakage volume measurement during shoulder arthrograpby

After leakage

RESULTS: ,

In all data, the longitudinal size, the transverse size and the defect arca
were inversely proportional to the leakage volume in a linear
relationship. (r = 0.471, 0.457 and 0.449 respectively} (Fig. 2) In the
stiff shoulder group, 12 shoulders recognized below 120 degrees in
rotational range of motion, the three parameters of the rotator cuff tear
size were inversely proportional to the leakage volume in the same
manner. (¢ = 0.641, 0.500 and 0.498 respectively) (Fig. 2) In the not-
stiff shoutder group, 40 shoulders recognized above 120 degrees in
totational range of motion, same correlations were observed. (©F = 0.578,
0.515 and 0.530 respectively) (Fig. 2) Classification of the shoulder
stiffness helped to enhance the correlation between the leakage volume
and the rotator cuff tear size significantly. (P<0.05)
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<Figure 2>
Relationship between leakage volume and longitudinal size (L),
transverse size {T) and the defect area (A) in all data and subdivided
groups
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DISCUSSIONS:

Generally, the size of the rotator cuff tear became larger; the amount of
the leakage volume became smaller. Correlation between the
longitudinal size and the leakage volume is highest among three
parameters. This observation have potentially important implications
regarding the mechanism of the leakage from glenohumeral joint into
the subacromial space in full thickness rotator cuff tear, Shoulder joint is
started to be filled with the contrast matcrial from the center of the
glenohumeral joint and progressed from medial to lateral space. In the
stiff shoulder group, the narrow joint space may induce the small
leakage volume even in the small size of tear. On the other hand, in the
not-stiff shoulder group, enough joint space may induce much leakage
volume even in the large size of tear. We could recognize that shoulder
arthrography is very useful for the evaluation of the shoulder stiffness
and the rotator cuff tear size,

CONCLUSION:
We can speculate the rotator cuff tear size by measuring the leakage
volume during shoulder arthrography without MRI examination.
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