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EVALUATION OF THE ROTATOR CUFF TEAR
WITH MAGNETIC RESONANCE ARTHROGRAPHY

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

INTRODUCTION: Rotator cuff tear is one of the common shoulder
disorders and surgical repair is very effective for the improvement of
shoulder functions. Current surgical technique for rotator cuff tear is an
arthroscopical repair or a mini-open repair. Selection of surgical
technique should be determined by the appropriate patient’s selection
based on the pathology of the rotator cuff tear. Magnetic resonance
imaging (MRI) has become a useful imaging modality for establishing
the diagnosis, confirming or defining pathology and thereby, directing
treatment of rotator cuff tears. However, studies in the literature have
reported 89% of sensitivity for the evaluation of the rotator cuff tears
with MRI and attention has been focused on optimizing scanning
protocols to increase accuracy”, Magnetic resonance arthrography
(MRA), which is the intraarticular introduction of dilute gadolinium
diethylenetriamine pentaacetic acid (Gd-DTPA) before MR imaging, has
been used to significantly improve visualization of the anterior glenoid
labrum and rotator cuff lesions?. However, there is little known about
the correct comparisen between MRI and MRA for the evaluation of the
rotator cuff lesions, Computerized image analysis system is reported to
be helpful for the accurate evaluation of MR imaging®. The goal of our
study is to elucidate the advantage of the shoulder MRA by comparing
the rotator cuff lesions among MRI and MRA and surgical findings with
computerized image analysis system,

MATERIALS AND METHODS: Patients: We retrospectively
evaluated MRI and MRA of 14 shoulders in 14 consecutive patients with
rotator cuff tears that were surgically treated. There were 8 male and 6
female who had a mean age of 61.4 years. (range, 31-73) MR Imaging:
With use of a 1.5 tesla MRI (Siemens Vision 1.5T) spin-echo fat-
suppressed Tl-weighted images were made with or without injection of
10m! of saline solution and 10ml of radiographically contrast medium
(Isovist) containing 1% Gd-DTPA into the glenohumeral joint,
Computerized measurements on MR Images: Pathology and size of rotator
cuff tears were analyzed with MRI and MRA images. Conceming
pathological changes, we classified several types of the edge of tom
rotator cuff with MRA images. Concerning rotator cuff tear size, we
assessed the following two parameters with both of MRI and MRA
images. (1) The maximum transverse size and (2) the maximum
longitudinal size of each tear were measured by oblique sagittal images
and oblique coronal images respectively with use of image analyzing
soft wear (NIH image) (Fig.1). All of the measurements wetre performed
by two of us in a blinded fashion and the average measurements were
used as data. We analyzed the comelation of each computerized
measurement and each actuel measurement during surgical procedures.
Statistical analyses were performed using paired t-test, Significance was
set at the 5% level.

IOperativeﬁndings! [Longﬂudinal size[ ITransversesize—[

Figure 1: Measurement of cuff tear size
RESULTS: Full thickness rotator cuff tears were recognized in all cases.
Sensitivities of full thickness tear on MRI and MRA were 92.9%(13/14)
and 100%(14/14) respectively. We could classify five different types of
the edge of torn rotator cuff with MRA images and the classifications
were as follows: 1) flat end 2) thinning end 3) dull end 4) horizontal tear
3) global tear (Fig.2). Frequencies and mean ages of each classification
were as follows: 1) flat end: 28.6%{(4/14), 51.8 years old, 2) thinning
end: 14.3%(2/14), 70.0 years old, 3) dull end: 28.6%(4/14) 60.3 years
old, 4) horizontal tear: 21.4%(3/14), 68.7 years old, 5) global tear:
T7.1%{1/14), 66.0 years old. The mean differences of the cuff tear size
between MRI findings and surgical findings were -2.6+8.7mm
transversely and -12.3x18.6mm longitudinally. (Table 1-Lt) The mean
differences of the cuff tear size between MRA findings and surgical

findings were 1.4+4.7mm transversely and -1.749.1mm longitudinally.
(Table 1-Rt) MRI findings tend to be low estimation both of transversely
and longitudinally compared to MRA findings. Both of the maximum
transverse and the maximum longitudinal size of the tear are
significantly well correlated with surgical findings on MRA compared to
MRI. (p<0.05) (7; 0.834 transversely, 0.739 longitudinally on MRA, r*:
0.273 transversely, 0.004 longitudinally on MRI) {Figure 3)

Figure 2: Classification of the edge of the tom rotator cuff
MR! Surgical findings Differences MRA  Surgioal Andings Differences
Trowas oz, L1043 1358109 -2643.7 Tooeeo sice. 134108 L392109 1359447

Lopraind cae. 149400 104149 2132106 [ pepuiene Z141TI BO4I69  17e8)

Table 1-Lt: Comparison of MRI and surgical findings and 1-Ri:
ComE

MRE
MR

Figure 3-Lt: Comelation of maximum transverse size measured by MRI,
MRA and actual size and 3-Rt: Correlation of maximum longitudinal
size measured by MRI, MRA and actual size.

DISCUSSION: The most important observation made in this study was
that full thickness rotator cuff tear could be accurately visualized,
comrectly measured and pathologically analyzed with MRA images. In
this study rotator cuff tear on MRI are evaluated smaller than those on
MRA. This means that the edge of torn rotator cuff was not enough
detached to identify in some cases without glenohumeral joint effusion.
Because we experienced easier identification of the rotator cuff tear in
small number of cases with glenchumeral joint effusion than without it
on MRI. In those cases without joint e¢ffusion, contrast material could
penctrate between glenohumeral joint and subacromial bursa and make a
helpful situation for the measurement of tear with MR images, Contrast
material could also make a suitable situation to analyze pathological
conditions of the tendon and allow us to classify five different types.
This is extremely important for the surgical treatment. We could identify
the completely similar pathological conditions both on MRA and during
surgery. For example, thinning end type showed atrophic changes and
dull end type showed hyaline-like degenceration. This means that pre-
surgical predictions of pathological changes and remained rotator cuff
function are possible with MRA images. This is crucial for making a
plan of rotator cuff repair surgery. Further study is necessary for the
investigation of the relationship of our imaging classification and
histological changes.

CONCLUSION:MR. arthrography is significantly more senmsitive to
evaluate rotator cuff tear size and pathological condition compared to
conventional MRI.

REFERENCES: 1) Sonin AH et al. AJR Am J Roentgenol., 1996 Aug;
167(2).333-8. 2) Palmer WE ¢t al. Radiology. 1995 Dec; 197(3):819-25,
3)}Ito Y etal. 2002 Trans. ORS 48 pp857



MODIFIED IMMOBILIZATION AFTER BRISTOW PROCEDURE
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dislocation of the

averages were used as data. Recovery rates (ratio between the motion of

glenohumeral joint is one of the common shoulder disorders. Many
surgical procedures have been performed to treat recurrent dislocation of
the shoulder since1960s. The modified Bristow procedure, which was
initially described in 1970 by May", has been thought to be effective in
prevention of re-dislocation and has gained popularity over three
decades of use. However, studies in the literature have reported about
4% of re-dislocation rate and average motion loss of about 10 degrees of
external rotation after the modified Bristow procedure®. There is little
known about the challenge to decrease these two major complications
after the modified Bristow procedure. Our current strategy is to achieve
(% of re-dislocation rate and to reduce postoperative motion loss of
external rotation. We have attempted the modified Bristow procedure
with the asugmentation by the Bankart repair procedure in order fo
achieve 0% of re-dislocation rate. We have also attempted modified
immobilization in the neutral position with shake-hands’ bmce
postoperatively instead of the conventional immobilization in internal
rotation in order to achieve more range of motion of external rotation.
The goa! of this study was to evaluate the advantage of the modified
postoperative immaobilization in neutral position after the modified
Bristow procedure with special reference to the acquirement of the range
of motion of external rotation.

MATERIALS AND METHODS: Patients: We evaluated 15 shoulders
in 15 consecutive patients with traumatic anterior dislocation of the
shoulders. There were 11 male and 4 female who had a mean age of 28.7
years (range, 21 to 40 years). Average postoperative follow up was 28
months (range, 8 to 50 months). All the patients were overhand athletes
of contact sports. They had recurrent anterior shoulder dislocations and
the number of previous dislocations was between 3 and 15 (average 7).
Patients with a glenoid fracture and those without & Bankart lesion were
excluded from this study.

Operative treatment: Repairable anteroinferior glenchumeral ligament
and middle glenchumeral ligament were confirmed to be remained
arthroscopically in all cases. The modified Bristow procedures without
the Bankart repair procedures were performed in 10 cases. The modified
Bristow procedures with the augmentation by the Bankart repair
procedures were performed in 5 cases. (Fig.1)
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Postoperative immobilization: Five shoulders in 10 cases in which the
modified Bristow procedures were performed had been immobilized in
the position of intemal rotation. Other 5 shoulders in 10 cases in which
the modified Bristow procedures were performed and all the § shoulders
in which the modified Bristow procedures with the Bankart repair
procedures were performed had been immobilized in the medified
position of neutral rotation with shake-hands’ brace. Postoperative
physical therapy was followed in the same manner, (Table 1) All the 15
shoulders were divided into three groups according to the differences of
surgical procedures and postoperative immobilization. (Table 2)

Measurements of range of motion: The motion of external rotation of the
shoulder in 0 depree of abduction (ER 1) and the motion of external

rotation of the shoulder in 90 degrees of abduction (ER II} were
measured respectively at 4, 8, 12 and 24 weeks postoperatively. All the

measurements were performed by two of us in a blinded fashion and the
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operatively treated shoulder and the motion of healthy shoulder) were
cvaluated respectively. Statistical analyses were performed using un-
paired t-test. Significance was set at the 5% level.

RESULTS: Reliability of the Methodology: The coefficient of variation
for the methodology precision was within 4.7 degrees of the range of
motion and 4.9 % of recovery rate. Recovery rafe changes of ER I
Recovery rates were gradually increased postoperatively in all three
groups. The recovery rates of Bristow/SH group at 4 and 8 weeks were
significantly higher compared to Bristow/IR group. (p=0.004, p=0.004
respectively) The recovery rate of Bankart-Bristow/SH group at 4 weeks
was significantly lower compared to Bristow/SH group. However, there
was not a significant difference between these two groups at 8§ weeks
and there were not significant differences among three groups after 12
weeks postoperatively. (Fig. 2 left) Recovery rate changes of ER II:
Recovery rates were gradually increased postoperatively in the same
manner observed in the changes of ER 1. The recovery rates of
Bristow/SH group at 4 wecks were significantly higher compared to
Bankart-Bristow/SH group and Bristow/IR group. (p=0.002, p=0.033
respectively) However, there were not significant differences among
three groups after § weeks postoperatively. (Fig. 2 right)
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Figure 2: Recovery rate changes of ER Fand ER I
DISCUSSION: The most important observation made in this study was
that early acquirements of the motion of external rotation were
recognized in the groups immobilized in the neutral position with shake-
hands’ brace postoperatively. This means that the conventional
immobilization in internal rotation induce to stiffen anterior
capsuloligamentous complex of the glenchumeral joint and the
subscapularis tendon. Stiffness of these anterior components may
occasionally cause severe postoperative stiff shoulder and decrease of
sport activities of the athletes. In other words, postoperative
immobilization in the neutral position might be useful for the prompt
recovery to the high-level sport activities of the operatively treated
overhand athletes. All 15 shoulders have not been re-dislocated during
our follow up period. The advantage of the modified Bristow procedure
with the augmentation by the Bankart repair was not yet confirmed in
this study. However, recent literature reported that labral coaptation at
the Bankart lesion is affected in the neutral position compared with the
coaptation achieved with the conventional position of intemal rotation®.
The subscapularis tendon becomes tight and thereby closes anterior joint
cavity, bringing the repaired anterior labroligamentous complex to the
glenoid rim in the neutral position. Modified immobilization of the
neutral position after the modified Bristow with the Bankart repair
procedure might be reasonable for the enhancement of the healing
process of the repaired labroligamentous lesion.
CONCLUSION: Modified immobilization of the neutral position
induces early acquirements of the motion of external rotation after the
Bristow procedures and it might be useful for the prompt recovery to the
high-levet sport activities of the operatively treated overhand athletes.
REFERENCES: 1) May VR Ir. J Bone Joint Surg Am. 1970
Jul;52(5):1010-6. 2) Banas MP, Dalldorf PG, Sebastianclli WJ,
DeHaven KE. Am J Sports Med. 1993 Sep-Oct;21{5):666-71. 3) Itoi E,
Sashi R, Minagawa H, Shimizu T, Wakabayashi I, Sato K. J Bone Joint
Surg Am. 2001 May; 83-A(5):661-7.
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INTRODUCTION:
In the past decade, the practice of shoulder arthroscopy achieved the
status in the orthopaedic armamentarium of a well accepted, if not
essential, adjunct for the diagnosis and management of simple and
complex shoulder problems. Consequently, the need to develop the
requisite skills to perform basic diagnostic shoulder arthroscopy and, in
many cases, arthroscopic surgical reconstruction has become more
important than ever for any orthopaedic surgeon whose practice includes
caring for patients with shoulder problem.

The first step in performing the arthroscopic evaluation of the
glenchumeral joint is to insert the posterior cannula. Choose the
insertion point after palpating the posterior shoulder anatomy and
balloting the humeral head. The exact position and direction to insert the
posterior cannula cannot be measured from the surface anatomy; it must
be determined after considering the thickness of the soft tissues around
the shoulder and the size of the bony anatomy. The second step is to
create the anterior portal. The anterior portal is necessary to complete
the diagnostic examination of the joint by palpating the anatomy and
surgical reconstruction. There are two major anterior portals named a
high anterior-superior portal for superior labrum anterior to posterior
(SLAP) lesion repair, and an anterior mid-glenoid portal for anterior
capsular reconstruction. Both of these anterior and posterior portal
creations are essential basic techniques for shoulder arthroscopy.
However it is extremely difficult for beginners to accomplish them
correctly, If these two portals are created in the wrong position and
direction, it makes shoulder arthroscopy to become more difficult as
well as to increase the risk of nerve and vessel injuries around the
shoulder joint.

Recently, navigation and computer assisted placement techniques have
been developed in the field of hip, knee and spine surgeries. ¥ It is
reported and it helped surgical procedures to become more accurate and
safe. However, there is not well known about the usefulness of
navigation system for shoulder surgery. It is important to evaluate the
possibility to use the navigation system for the development of shoulder
arthroscopy. The aim of this study is to elucidate the advantage of the
navigation system for shoulder arthroscopy with reference to the anterior
and posterior portal creations.
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<Figure 1-a and 1-b>

Shoulder navigation radiographic images of antero-posterior gleno-
humeral view and scapula-Y view demonstrating the anterior model
portals (Fig. 1-a) and posterior model portals (Fig. 1-b).
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MATERIALS AND METHODS:

Anatomically reproduced shoulder model bones including clavicle,
scapula and humerus were used in this study. Six orthopaedic residents
without any experiences of shoulder arthrocopy tried to create anterior
and posterior portals in the model bones under the navigation control.
Our navigation system was a Fluoro. Nav. Application (Medtronic
Sofamor Danek, Co,, Ltd, Version 2.4.1) and presented two radiographic
images of antero-posterior gleno-humneral view and scapula-Y view. (Fig.

1-a and 1-b) Both images demonstrated the model portals created at the
ideal location and the arthroscopic obturator handled by an each resident,

The time for the model portal and the arthroscopic obturator could
overlap to each other was measured as a required time. Each resident
tried to create both portals six times. Frequency dependent changes of
cach required time were cvaluated. Statistical analyses were performed
using an ANOVA. Significance was set at the 5% level.
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<Figure 2>

Required time changes for creation of anterior and posterior portals
RESULTS:

The required time decreased with frequency to create both anterior and
posterior portals. (Fig. 2) Average required time for the creation of
anterior portal was 92.2 seconds at the first time and decreased to 15.5
seconds at the last time. Average required time for the creation of
posterior portal was 107.0 seconds at the first time and decreased to 32.3
seconds at the last time. The required time for both of the portals at the
last time was significantly decreased than the first time. (P <0.05)
DISCUSSIONS:

The shoulder navigation system used in this study is a passive navigation
system, which provides the surgeon with additional information prior to
and during the surgical procedure. Our data showed that navigation
system could dramatically assist the beginners ascend the steep learning
curve for the creations of both anterior and posterior portals in shoulder
arthroscopy. Under the navigation control, all the residents could create
anterior portal within 30 seconds and posterior portal within 70 seconds.
It might help experienced shoulder surgeons as well as beginners to
insert anchors for arthroscopic shoulder reconstruction surgeries.
Computer assisted surgery may allow surgeons to be more precise and
minimally invasive, in addition to being an excellent research tool.
Therefore, future studies have to focus on integrating, arthroscopy, 3-D
image-enhanced computer navigation, and virtual kinematics, as well as
to increase precision in surgical technique.

CONCLUSION:

Shoulder navigation system could dramatically assist the beginners
ascend the steep learning curve for the acquirement of the basic shoulder
arthroscopy techniques.

REFERENCES: 1) Shemry E. et al. ANZ J Surg. 2003; 73: 15761 2)
Stindel E. et al. Comput Aided Surg. 2002; 7: 156-68 3) Bimbaum K. et
al. Spine 2001; 15; 26; 365-70
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*Nakao Y, +*Ito Y; *Tomo H; *Koike T; *Takacka K
+*Department of Orthopaedic Surgery Osaka City University Graduate Medica! School, OSAKA, JAPAN
TEL; +81-6-6645-3851, Fax; +81-6-6646-6260, yito@med.osaka-cu.ac.jp

INTRODUCTION:

The rotator cuff tendon is the primary dynamic stabilizer of the shoulder
joint and is placed under significant stress during overhead activities.
Rupture of the rotator cuff tendon results in significant pain and
difficulty with overhead activities. In clinical practice, a rnuptured rotator
cuff tendon rarely heals without surgical reposition. The causes of
failure in the natural healing process of ruptured rotator cuff tendon are
not well determined. Degenerative changes have been reported to be in
the tendon matrix of ruptured rotator cuff tendon and this might be one
of the causes of failure. V' However, regenerative process has been
unknown in the rotator cuff tendonopathy.

Cell proliferation is an important component of tissue morphogenesis
and regeneration as well as in the maintenance of homeostasis in many
adult tissue. It is a physiological process contributing to the control of
natural tissue healing. To uenderstand the mechanism of tendon cell
proliferation eventually leads to stimulate the natural healing potential of
the ruptured rotator cuff tendon. However, the involvement of
proliferation in tendon regeneration has not been evaluated, The aim of
this study is to examine the proliferative activity of the tendon cells in
rotator cuff tendonopathy.

MATERIALS AND METHODS:

Tissue coliection: 17 supraspinatus rotator cuff tendon samples were
collected from patients with full thickness rotator cuff tears undergoing
shoulder surgeries. The mean age of the rotator cuff ruptured patients
was 62.1ycars (age range 50 —74 years). The samples consisted of the
3mm length of edges of torn supraspinatus tendon excised prior to
surgical reattachment. The rotator cuff repair surgery was performed
with mini-open method. The size of the tear was recorded during
surgical procedure.

Tendon cell proliferation: Tendon cell proliferation was assessed by
immunolocalization of proliferative cell nuclear antigen (PCNA). PCNA
has been documented to be useful for studying cell proliferation and we
fo]lm:')cd the protocol based on the method reported previously by Hall
etal.

Quantification  of tendon cell proliferation:  Computerized
histomorphometric measurements of the proliferative index (PCNA
positive cell number / total cell number x 100 in each examined area)
were performed with 8 MAC scope semiautomatic Image-analysis
system {Mitani corporation, JAPAN). We examined two different arca
consisted of the distal arez and the proximal area in each sample. The
distal area was located within distal Imm length from the torm edge and
the proximal area was located within proximal Imm length in cach
sample. Both of these two areas were randomly chosen. Each
examination was repeated twice separated by two of us to ensure
reproducibility and an average measurement was analysed. Statistical
analyses were performed using one factor ANOVA. Significance was set
at the 5% level.

RESULTS:

We could detect proliferating tendon cells in cur rotator cuff tendon
samples by immunohistochemical analysis of PCNA, (Fig. 1)
Relationship between tendon cell location and proliferation: The
proliferative index for the distal area was 19.8 %, whereas the
proliferative index for the proximal area was 11.8 %. The tendon cells in
the distal area were significantly more proliferating compared to the
tendon c¢lls in the proximal arca. (P<0.05) (Fig. 2-a)

Relationship between rotator cuff tear size and proliferation: Our 10
samples were subdivided into small and middle size tear group and 7
samples were subdivided into large and massive size tear group
according to the classification of Cofield et al. ¥ The proliferative index
in the distal area for large and massive size tear group was significantly
higher compared to the small and middle size tear group. (17.8 % and
23.0 % respectively) (P<0.05) The proliferative index in the proximal
arca for large and massive size tear group was significantly higher
compared to the small and middle size tear group. (23.2 % and 9.3 %
respectively) (P<0.05) (Fig.2-b)
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Representative immunohitochemical analysis of PCNA (x100)
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{a) Relationship between tendon cell location and proliferation
(b) Relationship between rotator cuff tear size and proliferation

DISCUSSIONS:

The results of this study revealed two important observations. First, the
proliferative capacity of the tendon cell is remained after the tendon has
been ruptured. Second, the proliferative activity of the tendon cell is
related to the location in the tom tendon and the size of the tear, These
observations have potentially important implications regarding tendon
healing and tendon repair, In both cases, the quantity of tendon tissue
formed is important. The quantity relates to the number of tendon cells,
which is determined by cell proliferation, Therefore, an understanding of
how we might increase cell proliferation during tendon heating or repair
is important. The data in this study suggest a possible way to stimulate
cell proliferation by directly stimulating tendon cell with intrinsic
proliferative capacity. Our data indicate that the tendon cells in the distal
area have more proliferative activity than the proximal area as well. This
fact is very reasonable for the repair principles, in which detached distal
tendon end should be stimulated to proliferate, repositioned to the bone
and prepared to regenerate bone tendon interface. The tendon cells with
intrinsic proliferative activities can be stimulated to proliferate with
mitogenic growth factors such as basic FGF, a potent mitogen for tendon
cells, ¥ This study provides us the opportunity to treat partial thickness
rotator cuff tear by stimulating tendon cells’ intrinsic proliferative
activities as well as possible improvement of the rotator cuff repair
surgeries.

CONCLUSION:

The proliferative activity of the tendon cell is remained after the rotator
cuff tear. It is strongly related to the location of the tomn tendon and the
tear size. This will contribute to our understanding of the enhancement
of the healing potential of untreated and surgically treated rotator cuff
tendons.

REFERENCES:
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1990; 162; 285-94 3) Coficld RH J Bone Joint Surg Am. 1985; 67: 974-
9. 4) Chan BP et al. Clin Orthop. 1997,342,239-47.
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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. ¥ -9 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 women, with a8 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 paralle]l 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 (Fig2). " 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 correlation between these
measurements and tear 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.

-

| images in the 25 mm medial plane parallel

<Figure 1> Oblique sagi
to the glenoid fossa

image of SSP atrophy
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RESULTS:

SSP/SF, ISP+TM/SF and SBS/TM in the control group were 134+41,
257103, 391137 (%) respectively. The measurements in the rotator
cuff tear group were 10029, 226+ 80, 345+ 128 (%) 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 linear relationship (Fig. 4).
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<Figure 3>Comparison between rotator cuff tear group and control
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Figure 4-1 Figure 4-2
<Fig.4-1>Correlation between SSP/SF and tength 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 cufftear
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
measurcments in shoulder cadaver modet 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 correlated to the transverse rotator
cuff tear size compared to the longitudinal tear size.

REFERENCES: I} Invest Radiol. 1998 Mar33(3):163-70. 2) Clin
Orthop. 2003  Oct;(415):104-10. 3) Acta Orthop Scand. 2002
Jan;73(1):40-3.
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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 humera! side of the rotator cuff
are easily detected as well,

Current Magnetic resonance Imaging (MRI) can assist 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 accuracy in the diagnosis of full
thickness rotator ¢uff tear by shoulder arthrography has been well
established when leakage of contrast materizl 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 evaluation 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 material infusion into the glenohumeral joint with a needle
guided at the centre of the joint under fluoroscopic control. 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 rotationsal range of motion. Concerning rotator cuff tear
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 correlation of each parameter. Statistical
analyses were performed using paired t-test. Significance was set at the
5% level.

Needleinjection Beforeleakage

Atleakage to
SAB

After leakage

<Figure 1>
Leakage volume measurement during shoulder arthrography

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. (¥ = 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. (F = 0.641, 0.500 and 0.498 respectively) (Fig. 2) In the not-
stiff shoulder group, 40 shoulders recognized above 120 degrees in
rotational range of motion, same correlations were observed. (© = 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 material from the center of the
glenchumeral 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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