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Abstract
Background: Shoulder joint injuries are common pathology. The frequent
dislocation that happened in shoulder due to sole shoulder structures. the MRI
provide the brilliant and wide range of image of soft tissue structure exactly the
labrum and rotator cuff.
Aim of the study: To evaluated the beneficial role of MRI in investigation the

tendon and ligament injuries of shoulder joint.

Patient and method: A cross sectional study enroll 60 patients shoulder
problem were included in study the started from 1% August 2021 to 1%
September 2022 in Babylon teaching hospital. Patients included in the study
under went a full history and physical examination. MRI was achieved on a
high field system (1.5 Tesla) magnet unit (Philips) for shoulder. Data was
collected and analyzed using SPSS 23.

Result: The mean age of our study patients was 45.7+£9.2 and within range 20-
60 years. Patients age below forty were constituted 43.6% and 56.4% above or
equal forty years. The male were 58% and female 42%. Regarding the finding
by MRI, 20.9% were normal in examination, biceps tenosynovitis were seen in
6.5%, 45 patients had rotator cuff injury 11(17.8%) patients with tendenopathy
, 27 (43.6%)had partial tear and 11.2% with complete tear.

Conclusion: MRI have an supportive role in diagnoses grading and treatments
arrangement of shoulder joint injuries. MRI is needed in order to evaluate the

joint in more detailed manner than other modalities.

\1
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Introduction

Shoulder joint injuries are common pathology. The frequent dislocation
that happened in shoulder due to sole shoulder structure. In addition, there were
various pattern of painful shoulder and variable causes, one of most common
causes are shoulder impingement with many causative factor”. The authors
categories it into structural and functional, structural factor include causes
related to Acromion, acromio-clavicular joint, rotator cuff, coracoid process,

bursa, and humerus @,

Anatomy of shoulder composed from two articulation, the gleno-humeral

joints and the acromio-clavicular AC joints.

The gleno-humeral joints this comprised from the glenoid cavity with
hemispheric head of the humerus to make an articulation between them. These
articulation fixed by many ligaments, capsule, muscles and labrum ( the labrum
Is fibrocartilage loop attach to the glenoid). These labrum structure create more
deeper and bowl-shaped hole on the glenoid, which in turn increase the fixation

and stability of gleno-humeral articulations®.

There are four portions of labrum according to side anterior, posterior,

superior and inferior.

Additionally, ligaments of gleno-humeral consist of superior, middle and
inferior. All these ligament extend from near the labrum in anterior aspect of

capsule to neck of humerus®.

The complex ligaments are inferior gleno-humeral one has two bands
anterior and posterior, that facing the axillary pouch that characteristically
adhere to the anterior inferior and posterior inferior labrum. There are
substantial variations in the size and number of the ligaments of gleno-humeral

articulation among persons®,
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Additionally, the rotator cuff muscle consist of many muscle tendons,
infraspinatus, supraspinatus, teres minor muscle and subscapularis, the first
three muscles originated from scapula exactly from posterior surface of it, they
end in insertion site on greater tuberosity of the humerous®.
Acromio-clavicular AC joint it articulate between acromion and distal calvicle
Is synovial type surrounded by fibrous capsule which strength by trapezius
muscle and AC ligaments. More over ligaments of coracoacromial and

coracoclavicular give more stabilization to AC joints®.

Previous studies reported 70% of patients with shoulder pain come from
pathology in rotator cuff diseases that account the most common etiology for

shoulder complain®),

Variables rotator cuff tendons pathology may be due to tear, degeneration
and inflammation. Many types of images modalities used to investigated the
shoulder complain like ultrasound, radiographs, CT scan and the gold standard
are MRI according to the American College of Radiology (ACR) in suitable
characters for evaluation of traumatic and non traumatic shoulder pain in

suspicion of rotator cuff pathology®.

Mean while the radiographs can give initial useful picture about the
disease and ultrasound can beneficial in detect the full thickness tear in
assessment of shoulder, whereas the MRI provide the brilliant and wide range
of image of soft tissue structure exactly the labrum and rotator cuff9,

In certain situation the MR arthrography may be indicated in specific

rotator cuff tear such as partial tear, tear in supraspinatus and articular side®?,

Rotator cuff tendon diseases might be category in degeneration or
inflammation of tendon and the causes can be intrinsic etiology like insult of
tendon or overload exertion or extrinsic factor for example impingements by

surrounding structure(®,
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MRI need by surgeon to presurgical planning mostly in rotator cuff
Injuries, because it give comprehensive pictures and detail it helpful for decision
making to treatment schedule. It provide detail images of gleno-humeral joint
for example accurate assessment of articulation and labrum and ligaments
structure, also factors behind the causes and evaluation of conservative or

surgical treatment®L),

Image analysis of MRI for rotator cuff injuries repair are challenging,
need special experience and familiar with normal and abnormal finding also
type of surgical treatment and complication of it, and appearance post operative

of tendonst9,

Radiograph firstly aid in baseline images modalities for shoulder
diseases. After this MRI are favorable modalities for next step evaluation of
shoulder diseases and pain. Some occasion intra articular contrast are applied by
MRI can give extra benefit and good visualization field of intra articular

structure than the usual MR139),

Regular systematic and clinical examination of shoulder best doing to
reach a correct diagnosis with selection of suitable modalities to assessment of
shoulder joint pathology and can find the causes such as extrinsic and intrinsic

factors®,

In dynamic assessment of sub acromial disorders, rotator cuff
tendonapathy and head of biceps muscle a ultrasound is excellent for evaluation

in these situation®?),
Indication for MRI in assessment of shoulder pathology are:

1- Documentation of specific abnormal anatomy that related to cause of clinical

syndrome of impingement.

2- Detect and description of rotator cuff diseases.
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3- Assessment of gleno-humeral stability.
Magnetic resonance image

An MRI consists of a large circular magnet which creates images of the
tissues in the body without radiation. While plain x-rays show bones very well,

MRI shows the soft tissue around the bones and joints®®),

Conventional MRI for shoulder investigation recommended in three
planes. First plane oblique coronal plane is attained in parallel to supr-spinatus
tendon and consider the very important position achievement. Other plane
oblique sagittal plane used in assessment of tear of supraspinatus and
infraspinatus also useful in evaluation of labrum. Typical shoulder pulses
sequence comprise fast spinecho proton densities/ T2 weight with and without
fat saturation, frequently appraising the joints in three plane, along with a T1

sequences to weigh the bone marrow®?,
Aim of study

To evaluated the beneficial role of MRI in investigation the tendon and

ligament injuries of shoulder joint.
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Patients and methods

A cross sectional study enroll 60 patients shoulder problem were included
in study the started from 1% August 2021 to 1% September 2022in Babylon

teaching hospital.

Inclusion criteria

1- patients had limiting in shoulder movement or painful shoulder.
2-age >18 years

Exclusion criteria

1-shoulder dislocation and neoplastic lesion

2-patients had contraindication to MRI

3- patients had prior management for shoulder injuries

4- patient with history of joint disease such as osteoarthritis and bone fractures.
5- patients had complicated chronic diseases for example diabetes or

hypertension.
Data collection

Patients included in the study under went a full history and physical
examination with guide of questionnaire that consist of part for demographic
characters, part of chief complaints and history of present illness and laboratory

investigation and lastly image findings.
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MRI instrument

MRI was achieved on a high field system (1.5 Tesla) magnet unit (Philips).

Standard parameter for work of MRI as following:

field of views was 25 cm x 25 cm; scan thickness and gaps were 5 mm

and 1.5 mm, respectively; and matrix were 257 x 257 or 513 x 513.

Systematic scanning sequences were used , included fast spinecho (TSE)
T2-weight image (T2WI) short-term inversion recovery sequence (STIR)
(among them, TR/TE were 5000/29 ms), and spinecho (SE) T1-weighted
imaging (T1WI) .

Patients position in supine their head opposed to scanner bore. Arm is
neutral and external rotated slightly. Surface coil binding and around to
anatomic area of interest. The axial parts are vertical to long axis of body and
aid to localizer to other planes. The coronal oblique plane is got vertical to
glenoid face in parallel to supraspinatus muscle pathway and cover the area
from infraspinatus to subscapularis. Other plane sagittal oblique is vertical to
the coronal oblique which is parallel to glenoid face, it cover area from
medially through scapular neck to greater tuberosity laterally. Images from
axial plane might be helpful in assessment the subscapularis tendon,

glenohumeral and glenoid labrum.

more over images from sagittal and coronal plane aid in assessment of
labrum biceps tendon Acromio-clavicular joint tendons and muscles of

suprspinatus and infraspinatus.
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Images analyses

Experience radiologist was evaluated MRI 1images, tendon of
supraspinatus and infraspinatus tere minor tendon subscapularis are classified
on degree of damage: no abnormalities, partial tear, complete tear and
degeneration. Biceps also evaluated for tenosynovitis. Documentation will be
reach according to tear of rotator cuff muscle or may be normal.
Abnormal morphology was well-defined as clear tendon thinning or irregularity.
The zone of incoherence characteristically displayed amplified signal intensity
on T2WI.

Ethical approval
The study was approved by our institutional ethics committees and a
written consent was obtained from each patient before participating in the study.

Statistical analysis

Data was collected and included in a data based system and analyzed by
statistical package of social sciences ((SPSS, Inc., Chicago, IL, USA)) version
23.

Parametric data were expressed as mean + standard deviation (SD) .

While non-parametric data were expressed as percentages.
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Results

The mean age of our study patients was 45.7+9.2 and within range 20-60
years. Patients age below forty were constituted 43.6% and 56.4% above or
equal forty years. The male were 58% and female 42%. Heavy work presented
by 30.7% and 69.3% had history of light work. Right side shoulder affected by
72.5% and left side affected in 27.5% of patients as in table 1.

Table 1: show demographic characters

Variables Number Percent
Age mean £SD 45.7+9.2
< 40 years 27 43.6%
Age

>4(0 years 35 56.4%

Male 36 58%

Gender Female 26 42%
Heavy work 19 30.7%
Occupation Light work 43 69.3%
Right 45 72.5%

Side of shoulder
Left 17 27.5%
effected
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Age

W < 40years

W 240 years

Figure 1: show age group distribution.

Table 2 reveal presenting features and complain criteria of patients,
45.2% of patients complain from pain, 22.5% with stiffness, both of pain and

stiffness in 17.8%, 9.7% come with difficult in raising the arm and numbness

seen in 4.8%.

Table 2: show the clinical features of patients.

Presenting features Number Percent
Pain 28 45.2%
Stiffness 14 22.5%

Pain and stiffness 11 17.8%
dlfflc::]t;/:nr]amng 5 0.7%
Numbness 3 4.8%
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clinical features

M Pain

| Stiffness

® Pain and stiffness

| difficulty in raising the arm

B Numbness

Figure 2: show clinical features

Regarding the finding by MRI, 20.9% were normal in examination,
biceps tenosynovitis were seen in 6.5%, 45 patients had rotator cuff injury
11(17.8%) patients with tendenopathy , 27 (43.6%)had partial tear and 11.2%
with complete tear as show in table 3. Table 4 show site of rotator cuff lesion,
more than half in supraspinatus muscle (51.2%), 24.4% in infraspinatus

muscle, 20% in subscapular and 4.4% in teres minor muscle.

Table 3: show MRI findings for patients.

finding by MRI Number Percent
Normal 13 20.9%
Tendenopathy 11 17.8%

Rotator cuff
pathology Partial tear 27 43.6%
Complete tear 7 11.2%

Biceps tenosynovitis 4 6.5%

IEr
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Table 4: site of rotator cuff muscle lesion.

) Percent from 45
Site of rotator cuff tear Number _
patients
Supraspinatus muscle 23 51.2%
Infraspinatus muscle 11 24.4%
Subscapular muscle 9 20%
Teres minor tendon 2 4.4%

Finding in according to age group show most of injuries in age group

more than >40 years, for partial tear seen in 15 in age >40 years and 12 less

than forty, two patients with complete tear in younger patients while five in

older patients. Same figure present in tenosynovitis three in older and only one

in age group less than 40years, as in table 5.

Table 5: show relation of lesion in regarding to age.

- <40 | >40
finding by MRI Total
years | years
Normal 8 5 13
Tendenopathy 4 7 11
Rotator cuff
Partial tear 12 15 27
pathology
Complete tear 2 5 7
Biceps tenosynovitis
P Y 1 3 4
Total 27 35 62

11
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30

25

20

15

10 ~

W 240 years

W <40 years

Tendenopathy Partial tear Complete tear Biceps normal
tenosynovitis

Figure 3: appear the types of lesion according to age group.

IEAL
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Fig.4-A Normal surpraspinatous muscle tendon in coronal T2 and T2 fatsa

Fig.4-B Complete tear of surpraspinatous muscle tendon in coronal T2 and T2 fatsat

13
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Fig.4-C Partial tear of long head of biceps muscle tendon in axial T2fatsat &
coronal T2 fatsat

Fig.4-D  Tear in glenohumeral ligament, coronal T2 and T2 fatsat

14
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Fig.4-E  Thickening of glenohumeral ligament, coronal T2 and T2 fatsat.

Fig.4-F  Partial tear in infraspinatous muscle tear, sagittal T2 fatsat & coronal
T2 fatsat

15
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Discussion

The great joint in the body had highly freedom and motion was the
shoulder joint. Therefore it has large chance of instability and subject to

damage. Pain is a common presentation for shoulder joint®®),

Imaging plays an important role in the assessment of post traumatic
shoulder disorders includes ultrasono-graphy and conventional magnetic
resonance®

Images modalities by MRI become helpful instrument for assessment of
muscle and skeletal in general with special surface coil. Therefore MRI pictures
of shoulder has many benefit in comparison to traditional methods. The
shoulder joints are surrounding by soft tissue for support so need multiple plane
study to evaluated, the MRI give multiplanar imaging it superior to CT scan
image®?,

Investigation modalities by MRI obviously show rotator cuff tendons and
muscles, this aid in diagnosis any abnormal finding and could be precise
quantified the location of tear®),

The mean age of our study patients was 45.7+9.2 and within range 20-60
years. Patients age below forty were constituted 43.6% and 56.4% above or
equal forty years. The male were 58% and female 42%. It in consistent with

study by Koganti et al®®.

Wengert GJ, study of sixty seven patients male was 47 and 20 female
age range from 18- 70 years, with mean age 39.5years 9,

Mamoun et al study included patients with age range (20 — 60 years) and
60% of sample were male®Y {15}other authors enrolled Fifty patients, with age

range from 19 to 67 years (mean age 43 years) 2.

16
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Islam EIl-Hefnawi reported 64% of sample were female and male 36% of
total sample, mean age 45 years and age range 25-65 years®,

Other author reported 64 male and 48 female, age range from 20 - 72 year and
with mean age 50.2+ 9.8 years®,

Our study differed from study by Yu et al. who reported female
predominance 58.3% with no significant difference in age (average age was
49.5 years) @4,

A study by Koganti et al, they study 50 patients with rotator cuff disease
52% were males and 48% were females, with no significant difference among
group regarding gender®?,

Our patients mostly presented with right side shoulder affected by 72.5%
and left side affected. It in line with prior study Mamoun et al @9,

Islam El-Hefnawi reported right side was the more affected side in 34 patients
and left side in 16 patients®. Also Xingzhen Hu study 29 left side shoulder and
71 right side®,

Our patients were revealed presenting features and complain criteria ,
45.2% of patients complain from pain, 22.5% with stiffness, both of pain and
stiffness in 17.8%, 9.7% come with difficult in raising the arm and numbness
seen in 4.8%. it in consist with Mamoun et al®V. and El-Hefnawi @ .

Koganti et al. {16 study48 patients , they reported 40% of patients
frequent complain from pain alone, 20% of them complain from stiffness in
joint, 18% of patients had both combination pain and stiffness, 14% show
difficult in arm raising and numbness presented in two patients only which
consider less common symptoms®9),

Xingzhen Hu reported more frequent complain in 110 patients in his
study are pain and limitation of shoulder movement?,

Regarding our finding by MRI, 20.9% were normal in examination,
biceps tenosynovitis were seen in 6.5%, 45 patients had rotator cuff injury
11(17.8%) patients with tendenopathy , 27 (43.6%)had partial tear and 11.2%

17
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with complete tear show site of rotator cuff lesion, more than half in
supraspinatus muscle (51.2%), 24.4% in infraspinatus muscle, 20% in
subscapular and 4.4% in teres minor muscle. It agree with study El-Hefnawi et
al®,

A study presented pathology of shoulder muscle in 112 patients,
supraspinatus tendon abnormal presentation seen in 97 patients  while
subscapularis tendon in 6 patients show abnormal appearance in addition, only
two patients with abnormal morphology of tere minor tendon whereas
infraspinatus tendon abnormal pathology in seven patients®,

Islam El-Hefnawi reveal 20% with complete tear and partial tear in 28%,
biceps tenosynovitis was seen in 32%WY,

Other authors stated tendons of supraspinatus where mostly affected followed
by other tendon of rotator cuff subscapualris and infrasoinatus. While teres
minor not found in their study patient. and 54% presented with partial tear®,
which is agreement of study by of Koganti et al

the supraspinatus tendon was the most afflicted followed by the subscapularis
and infraspinatus. Teres minor was not found in any of the study's patients9,
The discrepancy is in part based on study demographics and threshold for

age-related change®).

Finding in according to age group show most of injuries in age group
more than >40 years, for partial tear seen in 15 in age >40 years and 12 less
than forty, two patients with complete tear in younger patients while five in
older patients. Same figure present in tenosynovitis three in older and only one
Iin age group less than 40years these result agreement with previous study by

Koganti et al9,

According many studies show the incidence of rotator cuff injuries
increase with age mostly effect fifth and sixth decade of life which appear

predominant occurrence. authors stated the pathogenesis of injury of muscle

18
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through intrinsic processes®®. Investigation of microvascular pathway appear
limited of vascularization in cuff tissues when individual become older. These
finding match many thesis stated degeneration of tendon seen more prevalent
with advance age®”. Our study find the tear more common in age over 40

years.

The partial thickness tear appear on MRI is focal dis continuity of the
tendons with great signal intensity on T2-weight image. There might be finding

of surface distressing and change in tendons caliber®®,

Fat suppression sequence could aid show the tendons weakness. Some high
grade partial thickness bursa side tear might be incorrect for full thickness

tear@®,

MRI can assess the amount and outline of rotator cuff irregularities,
detect anomalies of the cuff muscle and neighboring structure, and propose
mechanical inequality inside the cuff @9, Additionally , MRI can offer facts
about RCT including tears dimension, is required for optimal treatment

planning and prognostic accuracy ©.

19




@

Chapter Five

Conclusion and
Recommendation




Chapter Five ...cccvveiiiiannnn. Conclusion and Recommendation

Conclusion

1. MRI have an supportive role in diagnoses grading and treatments
arrangement of shoulder joint injuries. MRI is needed in order to evaluate
the joint in more detailed manner than other modalities.

2. MRI findings most seen in older age group more than forty years.

3. Rotator cuff are effected more than other muscles in shoulder and

supraspinatus is common site.

Recommendation

1. We suggest to used MRI as one of line of images modalities in

2. each suspected case of shoulder joint problem.

3. health promotion target vulnerable age group of shoulder injuries such as
healthy life style.

4. New advance and researches in MRI have provide added potential use for

assessing shoulder instabilities.

20
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