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Abstract

Aim: To evaluate the experience of Jordan University Hospital regarding shoulder magnetic resonance
imaging and to compare our findings with those published in the medical literature.

Methods: In our study 986 shoulder MRI exams performed over a period of 4 years and 3 months were
reviewed. 267 of the exams were normal, in which 106 (39.7%) were females and 161 (60.3%) were
males (27%). The normal cases were excluded, while the remaining 719 patients (73%) with variable
abnormalities were included in our study.

Results: A total of 719 patients” MRIs were included with a mean age of 52.8 years (£13.2), with an
age range of 18-81 years. Supraspinatus tendon is the most common muscle tendon affected by both
full thickness tear (87 cases) (12.1%) and partial thickness tear (608 cases) (84.6%). We found a
significant mean difference in age between patients with supraspinatus full thickness tear and normal
tendon, with a mean difference of 11.5 years (CI 4.44 to 19.5), p< 0.001.

Conclusion:

Our patients’ shoulder MRI findings surprisingly showed the frequency of acromioclavicular joint
degenerative changes to be much higher than those in the published literature, while the gleno-labral
pathologies were much less in frequency. Other MRI shoulder pathologies were more or less in
concordance with the published literature.
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Introduction pathologies of the musculoskeletal system.
Shoulder magnetic resonance imaging has
Magnetic resonance imaging (MRI) has emerged as an important modality in the
revolutionized the diagnosis of different evaluation of osseous and soft tissue structures
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and became progressively important in daily
clinical use. MRI is painless and non-invasive,
without ionizing radiation and without any
significant adverse biological effects on
humans. It also can provide high sensitivity,
specificity and accuracy in the diagnosis of
ligamentous injuries, cartilage tears and bone
marrow pathologies. Furthermore, it has proven
to be useful in the diagnosis of bursae, intra-
articular and osteochondral lesions . Shoulder
MRI is equal to clinical diagnosis in detecting
shoulder internal derangement with MR-
arthrography and with the increasing use of 3
Tesla magnets, MRI became the gold standard
for examining rotator cuff and MR-arthrogram
for partial thickness rotator cuff tears, in
addition to approaching diagnostic arthroscopy.
It also has an essential contribution in the
decision making of the patients’ treatments **.
Many previous international studies
described MRI findings of different shoulder
pathologies including rotator cuff tears, joints
pathologies
abnormalities. Our aim is to compare our results

and bone marrow signal
with the published international literature to
reveal if there is any difference and its impact
on our society. To the best of our knowledge,
this is the first national and probably regional
retrospective study that includes this large
sample of patients that compares such findings

with the published international literature.

Materials and Methods:

In our retrospective study conducted at
Jordan University Hospital, we reviewed
shoulder MRIs for all patients referred form
orthopedic, theumatology and family medicine
outpatient clinics complaining of shoulder pain
between January 2014 and April 2018 (4 years
and 3 months). We excluded patients younger

than 18 years, shoulder trauma and previous
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history of shoulder surgery.

A total of 986 patients’ examinations were
reviewed, from which 267 (27%) patients with
normal shoulder MRI were excluded from
further analysis (mean age 39.2 +15 years).
They comprised of 106 (39.7%) females and
161 (60.3%) males. The remaining 719 patients
with abnormal shoulder MRI were included in
our study with a mean age of 52.8 years
(range18-81 years). A total of the 429 patients,
(59.7%) were female and 290 were males
(40.3%), with male to female ratio of 1:1.5. The
mean age for females was 54.6 years (standard
deviation *+11.7) and for males 50.2 years
(standard deviation +14.9). 387 patients had
done right shoulder MRIs (53.8%), while 320
patients had done left shoulder MRIs (44.5%),
and twelve were bilateral MRI examinations
(1.7%) as shown in (table 1).

The Institutional Ethics Committee approval
was obtained, but informed consent was not
required for reviewing patient reports and
images.

Table 1: Description of the MRIs for all

patients.
Male Female All patients
Number 290 429 719
(40.3%) | (59.7%)
Mean age 50.2 54.6 52.8
Standard 14.9 11.7 13.2
deviation
Right 162 231 393
(41.2%) | (58.8%) (54.6%)
Left 128 198 326
(39.3%) | (60.7%) (45.4%)
Bilateral 3(25%) | 9(75%) 12 (1.7%)
Techniques

Shoulder MRIs were performed using 3 Tesla
superconducting MRI units (Magnetom Vario,
Siemens, Erlangen, Germany). A predesigned
protocol was done using shoulder coil. The
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shoulder joint was imaged using T1WI, PD with
fat saturation and STIR (table 2). In our
Radiology Department, coronal images were
acquired routinely; anterior to posterior, axial
images; from superior to inferior and sagittal
images; from lateral to medial.

Images were reviewed by two consultant

radiologists experienced in MRI, followed by a
consensus to resolve any difference in
interpretation. Shoulder MRIs were studied
thoroughly for rotator cuff tendon tears, long
head of biceps tendon, glenolabral lesions, joint
effusion, bone marrow signal abnormalities and

acromioclavicular joint degenerative changes.

Table 2. Shoulder MRI Protocol

Oblique Oblique Oblique Obh.que Axial Axial
coronal PD coronal coronal Sagittal TIWI STIR
fat sat STIR TIWI PD fat sat
Average 2 2 2 2 1 2
TR,ms 3000 4000 583 3000 700 3700
TE,ms 9.7 32 23 8.3 23 30
Reciever Band
Width, Hz/pixel 241 220 250 240 260 219
FA, degrees 136 140 150 136 150 140
FOV,mm 160 160 160 160 160 160
Matrix 342%384 282%320 342%384 | 265%320 | 288*384 | 192*256
Slice thickness,mm 3 3 3 3 3 3
Distance factor 10% 10% 10% 10% 23% 23%
TL,ms 215 215
Statistical Analysis mean age of 52.8 years (£13.2), with an age

We used SPSS 21.0 (Chicago, USA) in our
analysis, using mean (+ standard deviation) to
describe the age and frequency (percentage) to
describe other categorical variabilities (e.g.
gender and side).

We used a One-way ANOVA to analyze the
mean difference in age with muscle tears, and we
reported the results in mean difference with 95%
confidence interval. We used the Chi-square test
to determine the difference in gender or side and
muscle tears. A p value of 0.05 was used as the
statistical threshold.

Results

A total of 986 patient MRIs were reviewed in
this study, of which 267 MRIs were normal and
excluded. We included 719 patient MRIs with a
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range of 18-81 years. They were 290 (40.3%)
males with a mean age of 50.2 years (£14.9) and
429 (59.7%) females with a mean age of 54.6
years (£11.7), of those 387 (53.8%) were right
shoulder MRI while 320 (44.5%) were left
shoulder MRIs. Twelve patients had bilateral
MRIs (1.7%) with positive findings, they were 3
males and 9 females with a mean age of 58.1
(+4) years.

Supraspinatus tendon is the most common
muscle tendon affected by both full thickness
tear 87 (12.1%) and partial thickness tear 608
(84.6%). (Table 3) details frequency of full and
partial thickness tears for rotator cuff muscle
tendons and long head of biceps tendon.
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Table 3: Frequency and percentages (%) of full and partial thickness tear for rotator cuff
muscle tendons and long head of biceps tendon.

Muscle Status Frequency (%)

Supraspinatus Normal 24 (3.3%)
Partial thickness tear 608 (84.6%)
Full thickness tear 87 (12.1%)

Infraspinatus Normal 644 (89.6%)
Partial thickness tear 73 (10.2%)
Full thickness tear 2 (0.3%)

Subscapularis Normal 679 (94.4%)
Partial thickness tear 39 (5.4%)
Full thickness tear 1 (0.1%)

Teres Minor Normal 718 (99.9%)
Partial thickness tear 1 (0.1%)
Full thickness tear 0

Long head of Biceps Tendon Normal 701 (97.5%)
Partial thickness tear 17 (2.4%)
Full thickness tear 1 (0.1%)

We found a significant mean difference in
age between patients with supraspinatus full
thickness tendon tear (mean age 60.0 £11.3
years) and normal tendon with other
abnormalities (mean age of 48.5 £15.5 years),
with a mean difference of 11.5 years (CI 4.44 to
19.5), p < 0.001. No other

differences in side or gender regarding tendon

significant

tear were found. In (Tables 4,5) the age groups,
mean age, and gender for full and partial
thickness muscle tears for all rotator cuff
muscles and long head of biceps tendon are
detailed. The mean age for patients with both
full and partial thickness tears is higher than
those without tear in the same group.

Table 4: Number and percentage of patients with each type of tear in each age group of full
and partial thickness tears for rotator cuff muscles tendons and long head of biceps tendon.

Age

18-29 | 30-39 [ 40-49 50-59 60-69 70-81

Y% |[#| % | #| % | # % [#] % |#] %
Supraspinatus  Normal 4 116.7%| 3 |12.5%| 3 112.5%| 9 [37.5%( 2 | 8.3% |3]12.5%
Partial thickness tear 3515.8% |69[11.3%{14423.7%{ 168 27.6% [140[ 23.0% [52{ 8.6%
Full thickness tear 0 10.0%3]3.4%|13]14.9%]| 30 [34.5%(19]21.8% [22|25.3%

Infraspinatus ~ Normal 34 5.3% [7T411.5%(145[22.5%] 190 29.5% [140| 21.7% (61| 9.5%
Partial thickness tear 5(6.8%]1]1.4%[15]20.5%| 16 [21.9%(20]27.4% (16| 21.9%

Full thickness tear 0 [0.0%]0]0.0%| 0 ]0.0%| 1 [50.0%]| 1 |50.0% |0 0.0%
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Age

18-29 | 30-39 | 40-49 50-59 60-69 70-81

#1 % |[#] % | #]| % | # % [#] % |#] %
Subscapularis Normal 3715.4% [72]10.6%{153[22.5%| 194 | 28.6% [154] 22.7% 169| 10.2%
Partial thickness tear 2 [5.1%(37.7%| 7 [17.9%| 13 [33.3%| 7 |17.9%|7|17.9%
Full thickness tear 0 10.0%]0]0.0%]| 0 ]0.0%]| 0 [ 0.0% [ 0] 0.0% |1]100.0%
Teres_Minor  Normal 3915.4% [75[10.4%{160[22.3%| 206 | 28.7% [161] 22.4% [77] 10.7%
Partial thickness tear 0 10.0%]0]0.0%] 0 ]10.0% 100.0%|{ 0 [ 0.0% |0 0.0%

Full thickness tear 010.0%]0]0.0%] 0 10.0%]| 0 [ 0.0% | 0] 0.0% |0] 0.0%
Biceps_Tendon Normal 3815.4% [73]10.4%{159[22.7%| 202 | 28.8% [154] 22.0% [75]| 10.7%
Partial thickness tear 1 159%|2111.8%| 1 15.9% 29.4%] 6 |135.3%(2]|11.8%

Full thickness tear 0 [0.0%]0]0.0%| 0 10.0%| 0 | 0.0% | 1 |100.0%|0| 0.0%

Table 5: Mean age, gender and side for full and partial thickness tears for all rotator cuff
muscles tendons and long head of biceps tendon .

Age Gender Side
Male Female Right Left
Standard Column Column Column Column
Mean| Deviation [Countf N % [Countf N % [Count N % |Countf N %
Supraspinatus Normal 49 15 13 145% | 11 | 2.6% | 11 | 2.8% | 13 | 4.0%
Partial thickness tear] 52 13 240 | 82.8% | 368 | 85.8% | 333 | 84.7% | 275 | 84.4%
Full thickness tear 60 11 37 112.8% | 50 |11.7%| 49 |12.5%| 38 [11.7%
Infraspinatus ~ Normal 52 13 261 190.0% | 383 | 89.3% | 345 | 87.8% | 299 [91.7%
Partial thickness tear] 57 14 28 | 9.7% | 45 110.5% | 47 [12.0% | 26 | 8.0%
Full thickness tear 62 9 1 103% (| 1 [02% (| I |03% | I | 03%
Subscapularis Normal 53 13 275 194.8% | 404 194.2% | 365 [92.9% | 314 [ 96.3%
Partial thickness tear] 56 14 15 [52% | 24 | 5.6% | 28 | 7.1% | 11 | 3.4%
Full thickness tear 78 . 0 [00% | 1 [02% (| O [0.0% | I | 0.3%
Teres Minor ~ Normal 53 13 290 1100.0%]| 428 199.8% | 392 199.7% | 326 |100.0%
Partial thickness tear] 54 0 | 0.0% 1 0.2% 1 03% | 0 | 0.0%
Full thickness tear . . 0 [00% | O [00% (| O [0.0% | O | 0.0%
Long head of Normal 53 13 281 196.9% | 420 197.9% | 383 [97.5% | 318 [ 97.5%
Biceps Tendon Partial thickness tear] 54 14 9 [31% | 8 | 1.9% | 9 [23% | 8 |2.5%
Full thickness tear 64 0 [ 0.0% 1 0.2% 1 03% | 0 | 0.0%

Regarding degenerative changes of the
acromioclavicular joint, 617 patients (85.8%)
had degenerative changes of the joint with a
mean age of 54.6 years (+ 12.6). They were 246
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(40%) males and 371 (60%) females in
frequency but without statistical significant
gender difference because of the predominance
of females in our sample. Out of those, 337
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patients (54.6%) were on the right side and 280
patients (45.4%) were on the left side, without
a significant difference.

Joint effusion occurred in 292 patients
(40.6%) with a mean age of 55.8 years (£12.9).
They were 115 (39.4%) males and 177 (60.6%)
females, illustrating more commonality in
females. Out of those 292 patients, 138 (47.3%)
were on the right side and 154 (52.7%) were on
the left side, without a significant difference.

Regarding bone

marrow signal

abnormalities; (Table 6) details the mean age
and gender difference for each finding with
35% frequency, male to female ratio 1:1.3 and
majority seen on right side (63%) and left 37%
while RT: LT ratio was 1.7:1.

Non-traumatic gleno-labral pathologies (3.6
%) were found more prominent in males with
the ratio of 2:1, but without difference in side,
gender, or age groups. Detailed analysis for
gleno labral pathologies will be the subject of
future research.

Table 6: The mean age, gender and side for each bone marrow finding and the presence or
absence of glenolabral lesions .

Age Gender Side
Male Female Right Left
Standard Column Column Column Column|
Mean [Deviation|Count| N % Count | N% |Count| N % |Count|] N %

Bone Marrow  Normal 52 13] 178  61.8% 281 65.8%| 229 58.6%| 230[ 71.0%
Edema 51 15 31 10.8% 46| 10.8%| 43| 11.0%| 34| 10.5%

Cyst 55 121 72 25.0% 91 21.3%| 109 27.9% 54 16.7%

Both 60 12l 7 24% 9 2.1% 10| 2.6% 6 1.9%

Gleno-labral Yes 50 17 15 5.2% 11 2.6% 13 3.3% 13 4.0%
lesion No 53 13 275 94.8% 418 97.4%| 380 96.7%| 313 96.0%
Discussion associated with time, age and gender. This

The shoulder joint is a synovial multi-axial
spheroidal (ball-and-socket). Skeletally, the
joint is weak, and depends for support on
surrounding muscles more than it does on its
shape and ligaments. Muscles producing the
movement may be divided into muscles acting
on the pectoral girdle, muscles acting at the
glenohumeral joint and Rotator cuff muscles.
The glenoid labrum forms a fibro cartilaginous
rim to the glenoid fossa increasing the area of
its articular surface °.

Descriptive epidemiological studies are
important as they show variation in frequency
and prevalence on the studied abnormalities
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study evaluated the prevalence of different
shoulder pathologies in a teaching hospital
(Jordan University Hospital) as revealed by
shoulder MRIs.

Advancing age is one of the risk factors for
the development of shoulder pathologies,
especially the rotator cuff tears, as patients
older than 60 years are twice as likely to
develop tear with prevalence ranging between
20%-30% and touches 62% in individuals aged
80 and more, with increase of 2.7 folds in
rotator cuff tear every 10 years increase in age®.

In literature - ® !9 the reported patients’
age is 40-65 years (52% -78%), and the
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majority of patients were females (58%) while
males were 42% and mean age was 6lyears
(8,10) and only Amandeep Singh !" reported
the majority in males 56% and 44% in females
. On the other hand, our patients’ results were
in concordance with the majority of the
published data (Table 1). Normal MRI in (7%-
37%) was reported ¥ while it was 27% in
our patients.

In literature (11,8,6), the right shoulder was
respectively involved in 65%-77%, the left in
(23%-35%), and bilaterally in 30%. Our results
showed that the right shoulder was involved in
(53.8%) and the left shoulder in (44.5 %), this
was concordant with the published literature.
The right-to-left ratio was 1:1.2. Bilateral
shoulder MRI was performed in 12 patients
(1.7%) with a lower frequency compared to the
published literature.

The reported sensitivity and specificity of
non-contrasted MRI for shoulder pathologies
are (92%) and (93%) respectively (14), while
for rotator cuff full thickness tears and partial
thickness tears MRI respectively showed
sensitivity of (89.6% and 100 %), specificity of
(100% and 86.6%), and accuracy (93.1 and
91.1%) (9). e (L1213
frequency of rotator cuff full thickness tears

However, in literatur

was (5-24%) and partial thickness tears was
(11-56%). Frequency of partial thickness and
full thickness tears for the supraspinatus (52.5%
and 27.5%), infraspinatus (5% and 0%),
Subscapularis (10% and 2.5 %) and teres minor
(0%and0%)
Magdalena Freygant et al ” reported a

respectively ') whereas

frequency for partial thickness tear and
complete tear for supraspinatus (57%and 11%),
infraspinatus (26% and 2%). Subscapularis
(31% and 1%) respectively, however teres
minor tendon tears are rare (15).
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Our results showed that rotator cuff muscles
the
comparison with other muscles acting on the

are most commonly involved, in
pectoral girdle and muscles acting at the
glenohumeral joint. Also, partial thickness
tears are more common than full thickness
tears. Furthermore, partial tears are more
common in female (61%) compared to male
patients (39%), (82%) of whom were between
40-80 years.

Our data that  the

supraspinatus is the most common to be

demonstrated

involved in partial thickness tears (97%), while
the percentages of tears in the other rotator cuff
(10%)
infraspinatus, 10% for subscapularis, (5.4%)

muscles were involved in for
and teres minor (0.1%). We also noticed that
the right side (57%) is slightly more frequently
involved in partial thickness tears compared to
the left (43%). Partial thickness tears of the
supraspinatus were seen in (82%) of patients
Although the

number of patients with partial thickness tears

aged between 40-80 years.

in other rotator cuff tendons is much less than
in the supraspinatus, we noticed that it is in
infraspinatus more common between 40-80
years of age (92%), in subscapularis between
40-80 years (87%), while only one patient with
partial thickness tear of teres minor was above
70 years of age.

Concerning full thickness tears observed in
our patients, the supraspinatus is the most
commonly involved (84.5%) and was more
common in females (57.5%) than males
(42.5%), also the right side (56%) is slightly
more frequently involved than the left side
(44%). Full thickness tears of the supraspinatus
were seen in patients aged between 50-80 years
(82%), while in infraspinatus more frequently
seen at the age between 50-70 years (2.2%), and
in subscapularis between 70-80 years (1.1%).
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No patients had full thickness tear in teres
minor.

Jonathan et al ® series had a poor detection
rate of subscapularis tears because MRI scans
of  the shoulder do not reliably predict
subscapularis tendon tears, unless the tears
extend at least half the thickness of the tendon.
However, others '® showed Subscapularis tears
are evident in up to 40%, while our data showed
a lower frequency of subscapularis partial
thickness tear with a frequency of (5.4%) (39
patients) and full thickness tears (0.1% ) (1
patient) of tendon tears.

In asymptomatic individuals, the overall
prevalence for tears of rotator cuff in all ages
was (34%), full thickness tears (15%) and
partial thickness tears (20%). While frequency
increased significantly above the age of sixty
(54%), with frequency of full thickness (28%)
and partial thickness tears (26%) as reported in
literature ', None of our patients were in this
group because our national medical insurance
does not cover investigations for asymptomatic
individuals.

MRI has a low sensitivity (22%) and high
specificity (98%) and accuracy (71%) for
detection of lesions of long head of biceps
tendon even when it is associated with partial
and complete (small and medium) rotator cuff
injuries and (SLAP) lesions. But the higher the
severity of these structures injuries the lower
the sensitivity of MRI in diagnosing lesions of
the long head of the biceps tendon ®. Long
head of Biceps tendon effusion was reported in
(54%), while in (8%) long head of biceps was
not visualized in the inter-tubercle sulcus !,
but others reported long head of biceps
pathology in (1%) only "¥. In our data, the long
head of biceps tendon tear was seen in 18
patients (2.6%), 17 of whom had partial tear
(95%) without difference in gender or side. The
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majority (75%) was seen between the age of 50
-80 years.

MRI is considered the technique of choice
for demonstrating location, extent and
relationships of fluid collections and cystic
lesions of the shoulder and joint fluid, which
tends to increase with age and degenerative
osteoarthritis -

In the presence of a rotator cuff tear, fluid
can escape from the glenohumeral joint into a
subacromial-subdeltoid bursa and into
acromioclavicular joint and presence of fluid in
the subcoracoid bursa should alert physicians to
carefully check the rotator cuff tendons for tear
@9 The reported joint and subacromial bursal
effusion 1? was 56%, while our data showed
lower frequency of joint fluid (40%) without
significant age, gender or side difference.

Regarding humeral head regional bone
marrow intensity alteration on MRI, Wilson et
al. demonstrated that progression or new
development of bone marrow signal
abnormalities are associated with an increased
risk of cartilage loss ?", while Kothari et al.
found Bone marrow signal abnormality at
baseline predicated cartilage loss in the same
region 2 years later ?*-

We, on the other hand, found bone marrow
signal abnormality in 256 (35%) of our patients
(M: F 1:1.3); only (63%) had cysts, with a
mean age of 55 (£12) years and (30%) had
bone marrow edema with a mean age 51 (£15)
years and (7%) had both findings with a mean
age of 60 (£12) years, 63% were on the right
and (37%) were on the left with a ratio of 1.7:1.

The acromioclavicular joint is a diarthrodial
joint with a fibro-cartilaginous disc that has
been shown to involute with age and begin to
degenerate by the age of 40 years (24). There is
strong association between acromioclavicular

joint cysts and rotator cuff tears®”"
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Bone marrow edema was present in (43%)
patients. The presence of bone marrow edema also
predicted a (100%) probability for clinically
symptomatic acromioclavicular joint osteoarthritis
@, Regarding acromioclavicular joint pathologies
in our patients, the frequency of acromioclavicular
joint degenerative changes is significantly higher
than the reported frequency (2%-71%) in literature
(11,12,13), compared to (85.8%) in our study (617
patients) with a mean age of 54.6 (£12) years
without statistically significant differences among
gender.

In detection in pan-labral lesions, MRI has
sensitivity of (76%), and specificity of (8§7%),
while for capsule-ligamentous complex
sensitivity was (44%-100%) and specificity
(66%-95%) and glenoid labral injuries were
reported in (20%) of patients (4,11). Gleno-
labral detailed findings will be the main topic
for part II of our research. However, our results
regarding non traumatic glenolabral lesions
showed a lower frequency of (3.6 %) with a
male: female ratio of 2:1 without side
difference.

The advantage that our paper offers pertains
to being the first national and probably regional
study that involves this large sample size using
3 Tesla MRI, which allows a higher signal-to-

noise ratio with better accuracy compared to 1.5

References

1-Najada A.Farshad-Amacker, Sapna Jain
Palrecha, and Mazda Farshad. The Primer for
Sport Medicine Professionals on imaging: The
Shoulder. Sports Health 2013;5(1)50-77.

2-Christina Gavering, Sascha Jakob, Isabel Bauer, et
al. Impingement Syndrome of the Shoulder.
Dtsch Arztebl Int 2017:114:765-76.

3-Jonathan RN Ward,Neil Lotfi,Richard
G.Dias,Timothy et al .Diagnostic difficulties in
the radiological assessment of subscapularis
tears. Journal of Orthopedics 15(2018) 99-101.
doi.org/10.1016/j.jor.2018.01.016.

J Med J 2019; June: Vol. 53 (2) http/ journals.ju.edu.jojmj

71

Tesla MRI. But unfortunately, it remains a
retrospective study as it merely reviews MRI
images and reports without clinical correlation.

Furthermore, no MRI arthrography was
performed.
Conclusion:

The increasing use of (3-Tesla) MRI
scanners has improved the ability of

appreciating different shoulder pathologies.
Our results showed that the most common
abnormality detected being acromioclavicular
joint degenerative changes with frequency
higher than that published in the literature.
Glenolabral lesions are much less frequently
encountered in our patients in comparison to the
published literature, probably related to the low
athletic
Supraspinatus partial thickness tear is the most

activity among our population.
common rotator cuff tendon tear, followed by
Supraspinatus  full thickness then
infraspinatus partial thickness The

prevalence of shoulder pathologies -other than

tear,
tear.

acromioclavicular joint degenerative changes
and glenolabral lesions- among our patients as
revealed by shoulder MRI was in concordance
with that published
literature.

in the international

4-Paolo  Baudi, Manuela  Rebuzzi,Giovanni
Matino,et  al.Imaging of the Unstable
Shuolder.The Open Orthopaedic Journal,
2017,11, (suppl-6,M7) 882-896.DOI: 10.2174/
1874325001711010882.

5-William et al, Greys anatomy, thirty-seven
editions ,1989.

6-Senthil Nathan Sambandam,Vishesh Khanna,Arif
Gul,et al Rotator cuff tears: An evidence based
approach.World Journal of Orthopedics.2015
December 18,6 (11): 902-918.DOI 10.5312/
WJO.v6.111.902.

7. Magdalena Freygant, A Ewa Dziurzynska-
Bialek,A Wiestaw Guz, te al , Magnetic



Shoulder Magnetic Resonance ...

Fadi A. Hadidi et al.

Resonance Imaging of Rotator Cuff Tears in
Shoulder Impingement Syndrome, Pol J Radiol.
2014; 79: 391-397.doi: 10.12659/PJR.890541

8. Nitin B. Jain, Jamie Collins, Joel S. Newman, et
al , Reliability of Magnetic Resonance Imaging
Assessment of Rotator Cuff: The ROW Study,
doi.org/10.1016/j.pmrj.2014.08.949, 1934-
1482/$

9-Gururaj Sharma, Sudarshan Bhandary, Ganesh
Khandige.MR Imaging of Rotator Cuff Tears:
Correlation with Arthroscopy. Journal of
Clinical and Diagnostic  Research.2017
May,11(5):24-27

10-Bryan A.Reyes, Brandon R. Hull, Alexander B.
Kurth, et al. Do Magnetic Resonance Imaging
characteristics of Full —Thickness Rotator Cuff
Tears Correlate with Sleep Disturbance. The
Orthopedic  Journal Of Sport Medicine
2017,5(11), 2325967117735319.DOI 10.1177/
2325967117735319.

11. Amandeep Singh, Chuni Lal Thukral, Kamlesh
Gupta et al, Role and Correlation of High
Resolution Ultrasound and Magnetic Resonance
Imaging in Evaluation of Patients with shoulder
Pain, Pol J Radiol, 2017; 82: 410-417 DOI:
10.12659/PJR.901540
12-Elisabeth Kvalvaag, Masoud Anvar, Anna
Cecilia Karlberg et al. Shoulder MRI features
with clinical correlation in subacromial pain
syndrome: BMC Musculoskeletal Disorders
(2017) 18.469.DOI 10.1186/s 12891-017-1827-
3.

13-Richard Freeman, Sanjay Khanna, David
Ricketts. Inappropriate requests for magnetic
resonance scans of the shoulder. International
orthopedics (SICOT)(2013)37:2181-2184.DOI
10.1007/s00264-013-1968-4.

14-de Jesus jo, Parker L, Frangos AJ et al. Accuracy
of MRI, MR arthrography, and ultrasound in
diagnosis of rotator cuff tears: a meta-analysis.
Am J Roengenol 2009:192:1701-7.

15.Jeffrey H. Weinreb, Chirag Sheth, John
Apostolakos, Mary-Beth McCarthy, Benjamin
Barden, Mark P. Cote, and Augustus D.
Mazzocca,. Tendon structure, disease, and
imaging,. Muscles, Ligaments and Tendons
Journal 2014; 4 (1): 66-73

16-Malavolta EA,Assuncao JH,Gugielmetti. et al.
Accuracy of preoperative MRI in the diagnosis
of subscapularis tears. Arch orthop Trauma Surg.

J Med J 2019; June: Vol. 53 (2) http/ journals.ju.edu.jojmj

72

2016  Oct; 136(10): 1425-30.doi.10.1007/
$00402-016-2507-8.

17-Jerry S.Sher,Jhon W. Uribe,Alejandro Posad et
al.Abnornmal Findings on Magnetic Resonance
Images of Asymptomatic Shoulders. The Journal
of Bone and Joint Surgery-American.Volume.
77(1):10-15, JAN 1995.

18. Alexandre Tadeu do Nascimento *, Gustavo
Kogake Claudio, Magnetic resonance imaging
without contrast as a diagnostic method for
partial injury of the long head of the biceps
tendon, rev b ras or top . 2 0 1 7;52(1):40-45

19.JM. Mellado J, E. Salvad6, A. Camins, A.
Ramos, X. Merino, J. Calmet, A. Sauri. Fluid
collections and juxta-articular cystic lesions of
the shoulder: spectrum of MRI findings. Eur
Radiol. 2002 Mar;12(3):650-9, DOI:10.1007/
s003300101005

20-Daria Motamedi, Brian M.Everst, Scott
R.Mahanty ,et al .Pitfalls of shoulder MRI: Part
2-Biceps Tendon, Bursae and Cysts, Incidental
fand postsurgical Findings ,and Artifacts. AJR
203september 2014,203:508-515.

21-Wilson AJ, Murphy WA, Hardy DC, et al.
Transient osteoporosis: Transient bone marrow
edema. Radiology.1988;167:757-60.

22-Khothari A, Guermazi A, Chmiel JS, et al.
Within —subregion relation between bone
marrow lesions and subsequent cartilage loss in
knee osteoarthritis.  Arthritis Care Res
(Hoboken) .2010;62: 198-203.

23. Li Xu, MD, Daichi Hayashi, , Magnetic
Resonance Imaging of Subchondral Bone
Marrow  Lesions in  Association  with
Osteoarthritis, Semin Arthritis Rheum. 2012
Oct;  42(2):  105-118.doi: 10.1016/
j.semarthrit.2012.03.009.

24-Heers G, Gotz J, Schubert T, Schachner H, et
al.LMR Imaging of the intraarticular disk of
acromioclavicular joint: A comparison with
anatomical, histological and in-vivo finding.
Skeletal Radiol.2007:36:23-8.

25-Egbert JD.Veen, Cornelia M.Donders, Robin
E.Westerbeek.et al. Predictive findings on
magnetic resonance imaging in patients with
symptomatic acromioclavicular osteoarthritis. J
Shoulder Elbow Surg (2018) .doi.org/10.1016/
jJse.2018.01.001.



Shoulder Magnetic Resonance ... Fadi A. Hadidi et al.

” “l 7 i °g:3:\—,;bj Wj :\..»\)3 c;\b wg'u g"":bw‘ U.?J‘“

dat A e P Byl Pua o sy Pisalgy shl Chiglall ol POV I dd g (g0
2ttt 3 SOV G B gl 50 MiLia
a3y Al hdaas ¢ ) 2S¢ Joldllg allaall A1 od 1
i)Y dmaldr! s (ol BSTC ggpdt Cally das¥) o2
B0y daald) ddaas () RIS Ogadll il g3 3

sl
S Bl el e 031 (3 added ik el oM s A ebliall ) s &5lae ] dl, ) Jﬁw
2N V5 v gas s COlSTIE) L b pns

2607 2 slixal ¢ gl 8y Sl 4 s GSU eoblidll )l jamd o (ol Ly 986 2l 23 )
i) o Lage T19 wils JUE #y (S Lade (3 1 59y 2t (31 1615 53 106) 220

455 (Y084.6) i G5 Loses LT O e (oM eV3n die Sl fuade 3 Ol 54 39y jpeall Ll gl piladl
(Sl 5yl alaal) Jad jamdl) sa bbbl ) Of Jasgl a3y L) 2S5 alas (3 (%012.1)

el 3 Tty Lol Slln OF slimals 2 Sl BUE Blope e blial ol zls O (] auhl)l coals 1403
b el o Bylie S g paall JMesl (3 plily i) oY1 Ladld

(SBA I fadld (Sl 39l alaall ¢ odall gLl SVl (Sl b lidl) o) (SO Ll A LIS

J Med J 2019; June: Vol. 53 (2) http/ journals.ju.edu.jojmj 73



