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ABSTRACT

Background and Aim: Shoulder pain and dysfunction are often causedolstor

cuff disease. Knowing the warning signs for progi@s of a supraspinatus tendon
tear is critical for identifying the patients irethigher-risk group. The purpose of the
study was to assess the diagnostic accuracy amjgtatient characters and clinical
tests in detecting supraspinatus tendon tear. tlsievelop a prediction model for the

same.

Methods: A total of 100 patients with symptomatic rotatorf tear, aged>18 years, of
either gender, presenting to the outpatient demartrwvere included in this cross-
sectional study. Magnetic resonance imaging wasedamd based on its results;
patients were identifed for the type of tear. Demapbic, clinical, and biochemical

factors afecting the tears were assessed usingfitbgégression analysis.

Results: Factors such as age, gender, pain radiation, paint and analgesic intake
had signifcant association with supraspinatus tentEars. Best individual and
combination clinical tests were identified based v@arious statistical methods. 3

Prediction models were developed based on logstjession.

Conclusion: “Pain radiation” and “Analgesic intake” were twew parameters found
associated with the supraspinatus tendon tears. pameters that have been
assessed as risk factors will help in better unideding of supraspinatus tendon tears.
The full can test was the single most effectivaicll test for any type of tendon tear,
including partial tears. The palpation test hadhigiest diagnostic precision for full-

thickness/complete tears. Combining clinical tedid not increase diagnostic
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accuracy over individual tests. Prediction modedsnbine patient characteristics,

history, and clinical testing to help in diagnosis.

Keywords: Magnetic resonance imaging; Shoulder pain; Rotatof, Analgesics;

Partial tear; Diagnosis.
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Introduction

1. INTRODUCTION

1.1 BACKGROUND

Shoulder pain and dysfunction are often causeddigtBr cuff tears. Rotator
cuff tears are prevalent in the old people, affects-39 percent of the population.
Munro was the first to characterize Rotator cuffedise in the literature in 1788.
Codman's article on Rotator cuff and Supraspinéusion tears was published in
1934. Despite its years of experience and thetlfadtit is a standard clinical disorder,

the etiology, and finest strategies for diagnosiig condition are still ongoing. (1)

Research question: Do history and clinical testsuestely diagnose

supraspinatus tendon tears?

1.2 LITERATURE REVIEW

Anatomy (2)

“The Supraspinatus, Infraspinatus, Teres Minor, &ubscapularis tendons
and muscles, as well as the capsular covering leetwtbee supraspinatus and
subscapularis known as the rotator interval, mak¢he Rotator cuff complex. The
supraspinatus is superior, the infraspinatus iseposuperior, and the teres minor is
posteroinferior when it comes to musculotendinoositpning in relation to the
humeral head. The glenohumeral joint's dynamic ilstals are the rotator cuff
muscles. In the mid- and end-ranges of motion, thiégr anterior support to the
glenohumeral joint. During extension, the supraspisa and subscapularis muscles
stabilize; during flexion, the infraspinatus, sudgsalaris, and latissimus dorsi muscles

stabilize; and during external rotation, the supsataris muscle stabilizes.
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Introduction

The Supraspinatusis made up of two muscle bellies and three longitaid
tendon bands. The anterior section of the muscé bhggger, more fusiform muscle
that originates from the supraspinatus fossa atadttads to the superior facet of the
greater tuberosity just behind the biceps grooveaatick tendon. The anterior
segment of the tendon is stronger than the posteaid and is the principal functional
component of the tendon. The anterior supraspimatistle produces higher stress on
the anterior tendon than the middle and postetipraspinatus muscles. The posterior
tendon extends as a flat, thin tendon from thedeagpine and glenoid neck, making
up the posterior 60% of the tendon. In comparisotiné anterior and middle thirds, it
is smaller, unipennate and thinner in cross-sectidre "footprint" refers to the
extensive attachment of the entire supraspinatndote complex to the greater
tuberosity. The lesser tuberosity is attached tmtteer anterior and minor section of
the supraspinatus tendon. Internal rotation of kesuis possible with this
attachment. The alignment of both supraspinatudaies to the coronal plane of the
shoulder is roughly 50 degrees. The coraco-huniigiainent joins with the anterior
section of the supraspinatus tendon. The infragpsnindon joins the posterior part.
The "Posterior rotator interval" is the area just medial to the convergence of the
posterior fibers of the supraspinatus and antditi@rs of the infraspinatus tendons.
The supraspinatus tendon and muscle rotate andchbithe humerus. The

suprascapular nerve provides innervation to thisaeu

The Subacromial-subdeltoid (SA-SD) bursacovers the superior and front
surfaces of the Rotator cuff muscles and is locateolve the supraspinatus muscle
and tendon. In some asymptomatic shoulders, itcoatain a few milliliters of fluid,

but it is rarely visible. A rim of fat can be detied around the inferior aspect of the
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Introduction

bursa in both symptomatic and unaffected shouldesgrves as a buffer between the

rotator cuff and coracoacromial arch.

The Infraspinatus muscle originates from the scapula's infraspinatus fossa,
and the bipennate tendon attaches to the middket faicthe larger tuberosity, just
behind the supraspinatus tendon. It rotates angtrsethe humerus externally. It also
depresses the humeral head. It prevents the hunteadl from sub-luxating
posteriorly during internal rotation. The distalpsascapular (subscapular) nerve

innervates the infraspinatus muscle.

Local anatomic characteristics influence the liketid and severity of tendon
retraction. In the region of the critical zone, ghly 1 to 2 cm of the footprint, both
the supra- and infraspinatus tendons may havetmatiigament running along the
articular surface anteroposterior to the main e@wfsthe tendon in a perpendicular
fashion. This structure is a ligament known as thgamentum semicirculare
humeri,” however it is also known as tRe®tator cable. Along with the biceps
pulley, it is thought to play a role in anchorimgthiceps at the rotator interval. Some
people have larger cables than others, and theséreown as "Cable dominant"

tendons.

The Rotator crescentis the narrower portion of the tendon that rumesrithe
cable to the footprint. Ultrasound can also reviealcable. The cable and crescent are
considered to serve as a suspension bridge. Ire-clihinant tendons, most rotator
cuff failure occurs in the crescent, with minorrieg and retraction beyond the cable.
Because they have less retraction, the cable-darinteadons are easier to heal. The
cable will appear on MRI as a typical, minor thiokey of the tendon's articular

surface in the crucial zone, around 1.5 cm medi#hé greater tuberosity.
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Introduction

The Teres minor muscleoriginates from the upper two-thirds of the scafsul
lateral border, and its tendon attaches onto teatgr tuberosity's inferior (vertical)
facet. The posterior glenohumeral capsule adheveshé muscle. This muscle
externally rotates the humerus. The axillary ngmwevides innervation to the teres

minor muscle.

The Subscapularis musclenas nine muscular bellies and several tendon slips
that attach to the superior aspect of the lessmraisity, with 40% of the attachment
on the humeral neck below the lesser tuberositgrigfinates from the subscapular
fossa on the anterior part of the scapula. Theaesnaf the subscapularis adhere to
the anterior glenohumeral capsule. The humeral heddternally rotated by the
subscapularis muscle. The glenohumeral joint is Biéxed, extended, depressed, and
adducted. The upper and lower subscapular nerveeniate the subscapularis

muscle.

The Rotator interval is the space that exists between the supraspiaatlis
subscapularis tendons. In the rotator interval biiceps tendon is found anterior and
superior. The superior glenohumeral ligament aedctiracohumeral ligament, which
create a sling around the Biceps before it dips fhé intertubercular groove laterally
in the rotator interval, are also found in the totanterval, in addition to the intra-

articular section of the biceps tendon.

There are multiple layers to this capsular arelaroHiatty tissue makes up the
most superficial layer. The Coraco-humeral ligammakes up the following layer.
The Coracohumeral ligament is a triangular strctwith two fascicles that arise
from the coracoid's lateral face and attach to hbenerus' lesser tuberosity. The

coracohumeral ligament prevents the humeral headaganompanying bones from
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I ntroduction

moving anteriorly or superiorly. The superior glanmeral ligament originates from
the supraglenoid tubercle and joins the coracohahtigament to attach to the lesser

tuberosity.

Within the Coracoacromial outlet are the supraspinatus tendon, subacromial
bursa, and long head of the biceps tendon. Thaeracm an anterolateral extension of
the scapular spine, the anterior third of the amidicand the coracoacromial ligament
make up the superior portion of this outlet, theracoacromial arch. During
abduction, this ligament prevents the humeral higath moving anteriorly and
superiorly. Some experts suggest that impingememidreme is caused by

coracoacromial ligament thickening.” (Figure 1A,, 1K)

Figure 1 A: Anatomy of rotator cuff — Axial view (2)

Axial

Coracohumeral | Biceps t,
Subscapularis t & Superior GHL  long head

_ - Deltoid m

M _ Greater tuberosity
fl Supraspinatus t

= Infraspinatus t

Scapular spine 2 ;

Infraspinatus m & t Labrum & Deltoid m
GH capsule
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Figure 1 B: Anatomy of rotator cuff — Coronal view (2)

Coronal

Acromion &
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Figure 1 C: Anatomy of rotator cuff — Sagittal view(2)

Sagittal
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Introduction

Biomechanics

The rotator cuff muscles help keep the glenohumjgiat (shoulder joint)

stable and allow for shoulder movements.

1. Rotator Function: (1,3) The subscapularis is an internal rotatoraieusThe
humerus is rotated externally by all rotator cuffstles except subscapularis.
Initial 30 degrees of shoulder abduction is comniiélol by supraspinatus.

2. Maintaining glenohumeral joint stability: (1,3) The Rotator cuff is
responsible for maintaining dynamic shoulder sigbihile allowing a wide
movement. The deltoid pulls the humerus upwardnduarm abduction, but
the rotator cuff opposes this action by depressireghead of humerus and
keeping it in the true location relative to thergl@l. Rotator cuff muscles are
weak adductors of the shoulder joint, strong adstubeing latissimus dorsi
muscle.

3. Force couples (4,5) “Another keyway through which the rotatouffc
muscles stabilize the glenohumeral joint is throdigite coupling. When
two opposing muscles create a moment of force at@ustable fulcrum or
axis of rotation, this is known as a force coupheboth the transverse and
frontal planes, the rotator cuff muscles form acéorcouple around the
glenohumeral joint. By resisting the forces caudsdthe surrounding
muscles, this stabilizes the humeral head withendrenoid fossa through
a variety of shoulder motions. The anterior substas and the posterior
infraspinatus/teres minor form the transverse plémee couple. The
inferior rotator cuff muscles form the force coupfethe frontal plane,

counteracting the superiorly acting deltoid. Foergihumeral stability,
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I ntroduction

balanced force couples are required, which neadssitoordinated
activation of agonist and antagonist muscles.” (Fég2, Figure 3A &

Figure 3B)

subscapularis

T —

@ center of rotation

infraspinatus

Figure 2: Transverse plane force couple. The infraspinatus telon posteriorly

balances against the supraspinatus tendon anteriori(4)

Figure 3A: Rotator cuff biomechanics. Drawing showsthat net inferior and
compressive force vectordouble-headed arrow) of rotator cuff is balanced by net

superiorly directed force vector of deltoid muscle (single-headed arrow).

Figure 3B: Rotator cuff insufficiency. Drawing shows superior migration of
humeral head and degenerative changes of glenohuna¢rjoint (arrow) that are

suggestive of rotator cuff insufficiency. (5)
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Pathophysiology

Rotator cuff tears has many causes, partly becduswolves a wide variety of

pathology, from early tendinitis to complete cufats.

1. Patients in their 20s - 30s that participate inaaiety of physical exertion, like
athletes or divers, are more likely to develop mggiment. (1,6)

2. Rotator cuff injuries occurs more often as peoplealder. Before the age of 40, it
is relatively rare, but after that, the incident®es with each decade. The actual
incidence of rotator cuff tears is unknown becatgecondition is asymptomatic.
In a study of asymptomatic participants with rotatoff tears, MRI revealed
partial thickness tears in 20% of all participamtsd 26% of those over 60 years
old. Full thickness tears of the tendons were seefourteen percent of all
participants and twenty-eight percent of those dherage of sixty. One of the
predictors of rotator cuff tear was being age nbea 60 years. (7)

3. Tendon avascularity: This is a disputable hypothe®ith detailed histologic
studies of the tendon, they find no avascular zoresd doppler studies
concerning rotator cuff have failed to discoveraascular region. (1,6)

4. Trauma: Tear of Rotator cuff muscle occurs in 14%63% of subjects following
a fall, according to various reports. On the oth@nd, many individuals with a
torn rotator cuff have no memory of ever sufferamgshoulder injury. Elderly
people frequently experience tendon tears followirmuma, suggesting that
tendons in advanced age are fragile and easilymegt (1,6)

5. Os acromiole may result in cuff tears. (1,6)

6. Sub-acromial spurs/acromial hooks: Their causeedfett relationship is yet to

be established.(1,6)
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7. Risk factors include thyroid disease, diabetes itas|l hypertension, high
cholesterol, and genetic rotator cuff tears (7petiive overhead work (7),

handheld vibration work (7), and smoking. (8)

Natural History of Degenerative Rotator Cuff Tears(9)

“These researches, which frequently mety problems in the asymptomatic
shoulder, imply that atraumatic rotator cuff teare a natural component of ageing
for many people. Degenerative cuff tears can staytvhere between 13 and 17 mm

behind the biceps tendon. Tears spread from thig pe the disease advances.

Asymptomatic full-thickness rotator cuffjuries become more common as
individuals get older. These tears start at thatootcrescent's junction of the posterior
supraspinatus and anterior infraspinatus and sgread there. The amount of fatty
degenerative changes increases as the tear si@s,gs does the number of muscles

affected.

Proximal humeral migration is obsenadter the tear size reaches a critical
tear threshold. Recent research has focused omuag to define and understand
the natural history of atraumatic rotator cuff dise, including symptom progression,

tear growth, and the development of arthritis, dlierlast 3-5 years.

Progression of Tears and Pain:The risk of tear growth in shoulders with
degenerative rotator cuff tears has long been kntavibe time-dependent. At a
median age of 2.8 years, tear enlargement was rinte®% of shoulders. Full-
thickness tears grew in size, became symptomatid, showed more muscle
degeneration than partial-thickness tears and riacordrols. Tear enlargement was

similarly linked to hand dominance, implying thatigity levels may influence tear
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advancement. In all tear types, the presence okteagation was linked to new pain.
Although tear elongation and pain were more commmihe dominant shoulder,
shoulder activity level and occupational demandewsst linked to the likelihood of

tear progression.

According to Dr Marcus Chia (10)- Atdwyears, the possibility of tear
enlargement is about 20%, and at five years, i®sut50%. The mechanisms that
influence the development of pain in asymptomatiars are less well known, yet
around 50% of persons experience pain within 5s/elis also worth noting that
disease severity does not always correlate with paiels, implying that variables

other than tear enlargement are at play.

Fatty Muscle Degeneration:Full-thickness tears are almost often associatetd wi
fatty muscle degeneration. When muscle degeneratias observed, it progressed
faster in bigger tears than in stable tears. Th@aspinatus took 1.0 year and the

infraspinatus took 1.1 year to progress muscle gésum proportion to tear size.

Arthritis Progression: Chalmers et al. found that glenohumeral arthritiarges in
shoulders with a wide range of cuff tear severitggpessed significantly over an
average 8-year period, while these changes remaim&br. Following a
supraspinatus full thickness tear, the tear preg®so the infraspinatus, then biceps
tendon ruptures. Rotator tendons are unable totemaimormal joint biomechanics,

resulting in more abrasions, cartilage wear and jaithritis. (1,6)

Non-operative Management:In partial thickness tears and patients over the Gfg

70 with chronic and retracted full-thickness teaith muscle degeneration, as well as
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tears with fixed proximal humeral migration, nonmieve treatment should be

followed. The surgical benefit was clinically insificant.

Healing Data: The age of the patient, the magnitude of the raptand the severity
of fatty muscle degeneration/infiltration are thesncrucial variables impacting the
rate of tendon recovery. People over 65, tearsetatttan 2 cm, tendon retraction to

the glenoid, and infraspinatus fatty muscle atropag decreased healing rates. (10)

Limited rotator cuff tears, particularly in the agehave a minimal ability to
heal due to a variety of factors. Torn tendon sbexsorb, and healing does not occur
without closure of the defect. Another explanatisrthat the fibrin clot containing
healing factors is washed away by synovial fluichally, they have tendons that have

degenerated.” (1,6)

Natural history of Acute traumatic rotator cuff tears (11)

“Traumatic rotator cuff tears are lessnmon than degenerative rotator cuff
tears, although they do happen. Traumatic rotaitfirigjuries affect patients who are
younger. Male sexis the only other demographic risk factor for sataphic rotator
cuff injury, other from age. It's unclear if this due to higher-risk behaviors or
differences in seeking care. Srensen et al. obdehat five patients (10%) had a full-
thickness tear of several tendons, 28 (60%) hadllehickness tear of a single
tendon, and 14 (30%) had a partial-thickness te@yng 47 patients with traumatic
rotator cuff tears. Robinson et al. reported thaR Jpercent of patients with a rotator
cuff tear secondary to a glenohumeral dislocatadmo(t 10% of dislocations) had a
tear less than 1 cm. Meanwhile, 48.2 percent aépt had a tear of 1 to 3 cm, 25%

had a tear of 3 to 5 cm, and 12.3 percent had atarotcuff avulsion. The
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supraspinatus was involved in all the tears, mioaa thalf involved the infraspinatus,

and 15.3 percent were acute-on-chronic injurieb Vatty infiltration.

Rotator cuff tears caused by acutarie$ are expected taoeal faster than
degenerative rotator cuff tears after surgicaltinesmt. Those who had surgery within

four months of their injuries appear to have beaitgcomes.” (10)

Classification of rotator cuff tears (12)

» Based on duration- Acute, Chronic
» Based on etiology- Traumatic, Degenerative
» Based on size of tear- Partial-thickness, Full-Khiss
» Based on shape- Crescent shape, L-shape/reverspk;aVassive retracted
» Partial-thickness tears are sub-divided as (13)
> Articular surface partial,
» Bursal surface partial and

> Intra-substance partial.

The size of the tear is described by radiologistsneetric units. Treatment

decisions are influenced by every single variatieg duration, etiology, and size).

Prevalence of acute complete Rotator cuff teardess than ten percent.
Subjects with short-term full-thickness cuff ingsifrequently have a history of falls
or Accidents, as well as abrupt pain and weaknEss. best course of action is to

have surgery as soon as possible, preferably wsikinveeks.
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Clinical symptoms(1,12)

1. Many tears of the rotator cuff are asymptomatie(efull thickness tears).
2. There is pain, stiffness, and weakness in the sleoarea.

The pain can radiate from the shoulder toetbew joint. Overhead work and
lying on the affected shoulder aggravate the patute, traumatic full thickness
cuff tear patients are unable to actively abduetshoulder. Chronic degenerative
cuff defects can cause pain and weakness over aseyell as an absence of

functional movements.

Night pain (14)

“Only 11% of people with symptomatic atur cuff tear claim to have a
normal sleep. Shoulder pain typically gets worseight. These patients' sleep is of
low quality. An increase in the production of inflenatory cytokines has been

identified as a possible reason.

Patients may experience sleep distudmreven though rotator cuff repair
improves psychological status, physical functiond soverall health. Functional
impairments, maintaining a forced position, andustier stiffness are some of the
factors that can contribute to poor sleep qualiynservative treatment, such as

physiotherapy or medication, may be beneficial.

Lower back pain, diabetes mellitus, slisg, shoulder stiffness, an obligatory
posture throughout the night and preoperative antbpged postoperative narcotic
use are all factors that can affect sleep qualtypatients with RC tears. Sleep

disturbance was not related to the size of thefe’i
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Pseudoparalysiq15)

“Peudoparalysis was defined as - steyuddevation limited to 45 degrees, the
rotator cuff tear is massive (>5cm full thickneasyl with at least grade 1l to Il fatty
infiltration. Otherwise, the situation is merely massive, repairable cuff tear, as
demonstrated by Burkhart et al. If the pseudoparglys caused by arthritic
conditions, arthroplasty is required, and this im@e specialised category. Patients
with acute pseudoparalysis are treated with rotatdf repair, whereas those with

chronic pseudoparalysis require reverse shouldercgasty.”

Physical examination(1,16)

Inspection:

* In chronic cases, the Supraspinatus and Infragmmatiscles are wasted.
* Asymmetry of Biceps muscle suggests tear of thedsicendon.

e Examine the position of Scapula on the thorax. Dwand rotation,
depression, adduction, and abduction are the noostnon Scapula alignment

abnormalities. Muscle dysfunction is the causénis. t

Palpation:

* Tenderness is located at the Greater tuberosityth Wie arm extended,
palpation is easy.

« A full thickness tendon tear can be identified byadpable rent in the tendon.
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Movement:

e Test active movements first. Full-thickness tears klmown to reduce active

abduction while maintaining regular passive abdaurcti
* The Apley scratch test can be used to assessdunattiange of motion.

* Rotation is accurately measured in a supine positith 90-degree shoulder

abduction, because the scapula is stabilized snpibsition,

* Abduction and flexion are to be measured in stapgosture.

Strength testing:

» Supraspinatus muscle strength is measured at 96ategbduction in scapular
axis & internal rotation.

» Resisted external shoulder rotation is used to mredsfraspinatus and Teres
minor muscle strengths.

* The strength of the Subscapularis muscle is medqwyr®&elly press test.

* Examine Trapezius, Rhomboids & Serratus antericsaies

* Muscle examination of the Pectoralis major and mino

* In the background, the patient could have
1. Tendinosis - pain without weakness
2. Partial thickness tear - pain and mild weakness

3. Full thickness tear — weakness without pain
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Special tests: (17)

Advantages:

e Clinical testing is non-invasive, simple, and quicdnd the findings are
available right away.

e Because they are designed to replicate pain otiturat limitations, they have
a unique relevance to patients' complaints, wheteas discovered through
imaging or open surgery may be asymptomatic.

e Furthermore, they are free of charge in additioa $pecialist consultation.

Disadvantages:

e Physical examinations necessitate clinical and ydicalabilities, and
outcomes have been shown to vary depending on xamieers level of
expertise.

A) Tests for Impingement(Table 1)

1. Neers’ test

2. Hawkins’ Kennedy Test
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Table 1: Diagnostic accuracy of clinical tests in other studs (18-21)

. w 3 <
8'9 v o % g S 2
7 z | 58 | 2| 2| E 5 2|8 .
o = s | £ 2| % o 2 |88 4| 5
— n T S % U:) aC) > = o < + -
x o < ‘C’ o) (7‘) é (9p]
87 | Pain| Stagel 71.4 30.7 | 1.03| 0.93
Calis et _
al 2000 MRI 516 | 87 | Pain| Stage2 | 91.6 | 26.9| 1.25 0.31
87 | Pain| Stage3 | 90.0| 285| 1.26 0.35
Neer's 552 | pain| 68 | 68.7| 2.19 0.47
Test severlty
Park et
al 2005| Arthrosc 202 Partial
opy P 552 | Pain| thickness | 75.4 | 47.5| 1.44 0.52
(20) rted
tear
552 | Pain| Full Tear | 59.3 | 47.2| 1.12 0.86
87 | Pain| Stagel | 95.2| 30.7| 1.37 0.16
Calis et _
al 2000 MRI 516 | 87 | Pain| Stage2 | 87.5| 23.0| 1.14 0.54
87 | Pain| Stage3 | 100 | 35.7| 1.56/ 0.00
Hawkins Any
i 3
Kennedy 552 | Pain severity 71.5| 66.3| 2.12 0.43
test Park et N
ot .
al 2005| Arthrosc (600 Partial
opy POl 555 | Pain| thickness | 75.4 | 44.4| 1.3 0.55
(20) rted
tear
552 | Pain| Full Tear | 68.7 | 48.3| 1.33 0.65

+LR = positive likelihood ratio, —LR = negative ékhood ratio; Stage 1 = high signal amplity
with no shrinkage or unevenness in the tendon,eS2ag MRI signal amplitude in the tendon w|
shrinkage or unevenness is raised., Stage 3 tefllof tendon; PARTIAL THICKNESS TEAR
partial thickness tear; FULL TEAR = full thicknetesar

de
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B) Tests for Supraspinatus (Table 2)

Table 2: Diagnostic accuracy of individual clinicaltests in other studies (18-21)

Reference _ Se_nsm Spgmfl
Test Study standard Age in years | n (Shoulders) Benchmark Stage of tear vity city +LR -LR
(%) (%)
V\/Peiﬂngéss Phase 1 4.4 100 infinity | 0.96
Caz"go‘at al MRI 51.6 87 ean& Phase2 | 6.2 | 961 | 159 | 0.98
V\fe az;EngeLss Phase 3 15.0 100 infinity | 0.85
Murrel
&Walg)gr; Operation Not reported 400 Not specified Any severity | 26.9 88.4 2.32 0.83
2001
Drop arm Instant fall of
test arm or intense| Any severity | 26.9 88.4 2.32 0.83
pain
Instant fall of Partial
Park et al arm or intense thickness tear 14.3 77.5 0.64 1.11
20052 Arthroscopy| Not reported 552 pain
Instant fall of
arm or intense
pain Full Tear 34.9 87.5 2.79 0.74

Page 19



I ntroduction

Pair Full Tea 66 64 1.82 0.5¢
Weaknes:
Itio et al 1999 MRI 43 136 (143 (grade <5) Full Tear 77 74 2.98 0.31
Shaulders) Pain/weaknes
both Full Tear 86 57 2.01 0.25
149 (160 Pair Not state 8C 5C 1.6C 0.4C
Itio et al 2006| Arthroscopy 53 Shoulders) Weakness Not stated 83 53 178 0.32
(grade <5)
Pain Full Tear 55.5 77.8 2.50 0.57
Partial
Pain thickness 71.2 67.9 2.22 0.42
tear/Full Tear
Full can Weakness Full Tear 59.9 81 3.15 0.60
test Partial
Weakness thickness 77.3 67.9 2.41 0.33
tear/Full Tear
Kim et al Pain &
2006 MRI 59.5 200 Weakness Full Tear 41.6 90.5 4.38 0.65
Pain & Partial
thickness 59.1 82.1 3.30 0.5(
Weakness
tear/Full Tear
Pain / Full Tear 737 | 683| 232 03D
Weakness
Pain / Partial
thickness 89.4 53.7 1.93 0.2(
Weakness
tear/Full Tear
) ) Pain Phase 1 9.5 88.4 0.82 1.02
Pa'?;g{ arc Caz“osof)t al MRI 516 87 Pain Phase 2 | 375 | 73.0 139 | o0.8d
Pain Phase 3 45 78.5 2.09 0.70
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Pair Any severit 73.t 81.1 3.8¢ 0.3:
Park et al Pain Patial g4 470 | 127| 069
20052 Arthroscopy| Not reported 552 thickness tear ' ' ' 7
C
Pain Full Tear 75.8 61.8 1.98 0.3¢
Pair Full Tea 79.€ 60.3 2.01 0.3¢
Partial
Pain thickness 93.9 46.3 1.75 0.13
tear/Full Tear
Weakness Full Tear 59.9 88.9 5.40 0.45
Partial
Weakness thickness 75.8 70.9 2.60 0.34
tear/full tear
Kim et al Pain &
2006 MRI 59.5 200 Weakness Full Tear 83.9 58.7 2.03 0.27
Empty can : Partial
test Pain & thickness 98.5 43.3 1.74 0.03
Weakness
tear/Full Tear
Pain / Full tear 555 | 90.5| 584| 0.49
Weakness
Pain / Partial
thickness 71.2 73.9 2.73 0.39
Weakness
tear/full tear
Weakness Any severity 44.1 89.9 4.37 0.62
Park et al Partial
200529 Arthroscopy| Not reported 552 Weakness thickness tear 32.1 67.8 1.00 1.0¢
Weakness Full Tear 52.6 82.4 2.99 0.58
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. Lyo'?S& Operation Not reported 42 Feel the rentin Norenttorent 91 75 3.64 0.12
Palapation| Tomilson the tendon
test -
Wolf& | arthroscopy| ~ 51.2 109 Feeltherentin o\ ooy 95.7 | 96.8| 2991 004
Agarwal the tendon
External Arthroscopy Pain Full tear 56 98
rotation lag| Castoidi 2009 or open 50 395 : Partial
sign®? surgery Pain thickness tearl  ~2 98

+LR = positive likelihood ratio, —LR = negative dikhood ratio; Phase 1 = high signal amplitude withshrinkage or unevenness in the tendon, Phase

2 = MRI signal amplitude in the tendon with shrigkeor unevenness is raised., Phase 3 = full tei@ndbn; PARTIAL THICKNESS TEAR = partig

thickness tear; FULL TEAR = full thickness tear
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1. Drop Arm Test(22) (Codman's sign)

2. Full can test(23)

3. Painful arc test(24)

4. Empty can test (Jobe test)(24)

5. Palpation of tendon defect(25)

6. External Rotation Lag test at zero Degrees(22)'¢tdmth supraspinatus &
infraspinatus)

7. Supraspinatus strength test

8. Infraspinatus strength test

Positive painful arc test as well as external fotatlag test were most
effective tests able to diagnose a rotator cuff,tea per a systematic review by
Hermans J et al.(18) and possibly the lateral Jebewas the most effective test for
diagnosing a rotator cuff tear, according to HegeBa et al. (19) A positive lag test

was the most effective way of detecting full-thieks tears. (18)

The Jobe test (empty can test) was found to benthst effective for diagnosin

g Supraspinatus tears by Gismervik et al. (20)Bealdreuil et al. (26)
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Combination of clinical tests(Table 3)

Table 3: Diagnostic accuracy of combination of cliical tests in other studies (18-21)

Reference | Agein n Sensitivity | Specificity + -
Test Study standard VIS (Shoulders) Benchmark | Stage of tear (%) (%) LR LR
MacDonald . Stage of tear X
_ et al 2000 Arthroscopy 40 85 Pain not mentioned 87.5 37.7 1.35| 0.42
Hawkins-
Kennedy & | Ardic et al , Stage of tea 4
Neer Test 2006 MRI 55.5 59 Pain not mentioned 78.3 50 1.57| 0.43
Mac Donald| Arthroscopy 40 85 Pain Stage of_ tear 83.3 55 7 188 030
et al 2000 not mentioned
Kke"';‘]"r‘]"e('dns'or park ot al stitﬁjés Full Tear 327 08 16.35 0.69
ainful a)r/c o 2005@) | Arthroscopy | Not 552 5/3 tests
P , reported o 34.6 90.3 3.57| 0.72
infraspinatus positive
test 1/3 positive 23.5 70.3 0.79 1.09
+LR = positive likelihood ratio, —LR = negative dikhood ratio; FULL TEAR = full thickness tear
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In two trials, it was found that combining multipkests was the most
promising strategy to diagnose patients with Rotatdf tears. (27,28) As per
Murrell and Walton (27), when a patient is abovey6@rs of age, shows weakness in
abduction, and has a significant impingement thst,Rotator cuff is likely to be
affected in 98 percent cases. According to Paed.€R8), any patient above 60 years
of age with a significant painful arc test, abdoictiveakness, and external rotation

weakness has a 90% chance of having a Full-thicRogstor cuff tear.

Even though the combined results of positive céhidests did not
significantly exceed those of individual tests, esaV analysts assert that Rotator cuff

tears are increasingly likely as the success nateases.(18)

To examine the shoulder, many clinical tests awmdlable, and we can’t use

all of them every time. We have to choose a propeical test. (23)

Imaging (12)

X-Ray:

Simple X-ray films can rule out other causes of utler pain, like
Arthritis and Calcific tendonitis. Anteroposterigew and Scapular Y views are often

advised. (Figure 4)
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Figure 4: X-ray showing normal Acromio-Humeral distance of 615 mm (29)

“Weiner and Macnab proposed that &DA(acromio-humeral distance) of
less than 6 mm can be used as a cuff tear diagnostasure. On AP shoulder
radiographsthe Gothic archis the line that connects the lateral border efgbapula

and the medial border of the humerus along theogiidabrum. (29)

Based on the Gothic arch conceptGHme was described as the line that
goes from the medial margin of the proximal huméedd to the inferior margin of
the articular glenoid and then to the lateral bomfethe scapula. The humeral head
migrates superiorly after a rotator cuff injury,usiang a break in the C-line. The C-
line changed independently of the acromion in AHfhich is easily altered by

acromial deformity or bony spurs. (29) (Figure 5)
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Rotator cuff tear >
_:' <j Step-off of C-line
Superior migration

Figure 5: Showing C-line/ Gothic arch and step-off C-line (20

In acute rotator cuff injuriesastiard shoulder radiographs are frequently
normal. A type Il acromion can be visible on agpinatus outlet view (a modified
Y view) and has been linked to a higher rate doditat cuff tears. An active abduction
view, in which the patient abducts the shoulde®@® or the highest degree possible,
can be acquired to look for a decreased acromiohalndéstance (less than 2 mm).
The shortened acromiohumeral distance is relatethéounopposed action of the
deltoid muscle actively drawing the humerus supbriand the lack of the
supraspinatus as a physical barrier due to tendan and retraction. Repetitive
contact between the humeral head and the acromaieroccur in chronic rotator cuff
tears, leading in remodelling and irregularity bése structures, notably the greater
tuberosity. Sclerosis, subchondral cysts, ostemlysnd notching or pitting of the
greater tuberosity, generally with matching scler@d faceting or concavity in the
inferolateral portion of the acromion, are all sgnof cuff arthropathy

(Acetabularisation of acromion).” (30) (Figure 6 & 7)
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Figure 6: Supraspinatus outlet view showing normal supraspin@as as bulging

homogenous appearance (solid arrows) and type lllcomion (open arrow) (30)

Figure 7: AP X-ray of chronic rotator cuff tear. Black arrows show decreased
acromio-humeral distance suggesting upward migratio of humerus. * Shows

sclerosis, subchondral cysts in greater tuberositgnd acromion. White arrow

shows osteophyteq30)
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Ultrasonography (US): (12)

The Ultra-sonographic evaluation of rotator cuffedises was first described
by Seltzer in 1979. The US of the shoulder is usedssess the rotator cuffs in
various health care settings. It consists of a ineasive test with almost no side
effects and enables dynamic analysis of the Rotatffr According to Le Corroller, it
is operator dependaaind requires experience to interpret, especiallthencase of

partial-thickness tears, which have a significateri-observer variation.

Two meta-analyses (31,32) reports of Ultrasoundlfagnosing Rotator cuff tears:

1. For Partial thickness tears - sensitivity rangamnfré2%-84% & specificity
range from 89% -93%
2. For Full-thickness tears - sensitivity range froB%896% & specificity range

from 93% -96%

Ultrasound was more effective in diagnosing fultkimess Rotator cuff tears

according to Baombe JP. (33)

Magnetic Resonance Imaging (MRI):(12,34)

MRI is the benchmark for evaluating Rotator cudireebecause it gives a great

deal of structural information. However, MRI is raarostly than ultrasoun(ll)

MRI Principles and Procedures:

* Atypical 1.5 Tesla MRI device (in our centre) csits of a long cylinder-shaped
tube encircled by a circular magnet.
* OPD or IPD MRI tests are available.

» The patient is asked to wear a gown and remoyewadiry, watches etc.
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» The patient is asked to lie down in a gantry

* To increase picture quality, wear a small gadgetirad your arm that contains
coils capable of transmitting and receiving radeves.

» The Radiology expert will analyze the films.

» It takes about twenty minutes to complete the @ece

Absolute contraindications: aneurysmal clips inimrdeart pacemakers, automated

defibrillators, bio stimulators, embedded infus&ystems, cochlear implants, and eye

implants.

Advantages:

* MRI does not depend on ionizing radiation.

* MRI is a noninvasive imaging technique

 MRI has been shown to be helpful in diagnosing dewvariety of disorders,
including muscle and bone defects, and in detenginvhich patients with

shoulder injuries need surgery.

Disadvantages/Risks:

» Absolute nil except when patient carries metal cigjenside his body

Limitations of shoulder MRI:

» Avoided in first trimester of pregnancy
* An obese person may not be able to fit throughoghening of an MRI machine,

and a very erratic heart-rhythm may impair imagality
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MRI Reporting: (13,35)

* On T1 and T2-weighted pictures, the usual rotatidirtendon has a low signal.

» The Supraspinatus tendon can be detected supeonrixial MR images right
below the acromion and clavicle. The supraspinatusculotendinous junction is
commonly found in the 12 o’clock position above thaneral head, much lateral
to the glenoid edge on coronal MR images. The swnaial-subdeltoid (SA-SD)
bursa encompasses the cranial and anterior sidim dRotator cuff muscles and
is located above the Supraspinatus muscle and teriddosome asymptomatic
shoulders, it can contain a few millilitres of fiibut it is rarely visible. The
inferior part of the bursa may have a rim of faattltan be visible in both
symptomatic and asymptomatic shoulders. (2) (Figduid)

» Partial thickness tear in Rotator cuffs most oftecur as a break in the natural
cuff shape, as a result, a cuffs aberration load#udfluid signals is produced.

* Full thickness tears have a fluid signals and tarrétraction is possible.

According to a meta-analysis of 44 reports (36) MRt greater sensitivity
and specificity for identifying partial thicknessars (sensitivity 80%, specificity 95%
percent) and full thickness (sensitivity 91%, sfieity 97%) rotator cuff tears.

Furthermore, higher the field intensity of MRI letthe diagnosis.
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Figure 8: Normal rotator cuff muscles in cross se@n on a sagittal T1-weighted
MRI image at the level of the coracoid. SS- supragmatus, IS — infraspinatus,

TM — teres minor, SUB — subscapularis (2)

Figure 9: T1l-weighted MRI pictures of the normal syraspinatus muscle and
tendon (SS).

A. The multipennate supraspinatus tendon with the hicker anterior central
tendon is seen in this axial view (arrow). Supraspatus fossa, scapular spine,
and glenoid neck are the origins of the supraspinas muscle.Supraspinatus
fossa, scapular spine, and glenoid neck are the gms of the supraspinatus
muscle.

B: The stronger, more fusiform anterior muscle andtendon may be seen in this
oblique coronal anterior view (arrow).

C: The posterior part of the supraspinatus muscle ad tendon attaches to the

superior aspect of the greater tuberosity's "footpint” (arrow). (2)
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Figure 10: On this obligue coronal T1-weighted MRI picture, the normal
infraspinatus muscle and tendon (IS) as well as thieres minor muscle (TM) lies
under the scapular spine(2)

Figure 11: An oblique coronal fat suppressed T1-wghted imaging from an MR

arthrogram shows a normal supraspinatus cable andrescent. (2)
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MRI Classification (37)

“Grade 0 was defined as a tendon that was normal in sign@nsity and
morphology.Grade | was defined as a tendon with increased signahsitie but
normal morphologyGrade Il was defined as a tendon with both abnormal signal
intensity and morphology. Abnormal morphology waxfimed as obvious tendon
thinning or irregularity. Agrade Il tendon was defined as one with a definite large
area of discontinuity in the normal signal void thie tendon. Acromio-Humeral
distance less than 0.5 cm was defined as an exéeratiator cuff tear, 0.5-1.0 cm as

acromion stenosis, and 1.0-1.5cm as normal acramion

Fatty infiltration of the rotator cuff muscles wasaded according to the
Goutallier classification with sagittal proton density images. Based on this
classification systemGrade O represents no faiGrade | represents trace fatty
streaks,Grade Il represents less than 50% f&rade Il represents 50% fat, and
Grade IV represents more than 50% fat. The global fattyedeoation index (GFDI)

of each patient was calculated and classi- fien i, 1-1.5, and >1.5.

Rotator cuff tears can l@assified according to sizeFull thickness rotator
cuff tears were classed as mild (less than 1 cm), medium ¢tm)3 large (3—5 cm), or
massive (more than 5 cm) by DeOrio and Cofieldti®athickness articular surface
Rotator cuff tears are more common than partiakiiess tears on the bursal surface.
Partial-thickness tearson the articular and bursal surfaces are rategtade 1 (less
than 3 mm), grade 2 (3—6 mm), or grade 3 (more thanm) depending on their
depth. Because the average rotator cuff thicknesk0+12 mm, grade 3 tears are

considered significant tears affecting more thahdfahe cuff thickness.” (38)
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Magnetic Resonance Arthrography (MRA): (12)

Intra-articular injection of radiopaque dye may nonye MRI performance.
The Rotator cuff integrity can also be assessatjugiRA of the shoulder. MRA can
improve diagnostic efficiency in detecting shoulddiseases as compared to

traditional MRI; however, it is an invasive proceelu

Three research evaluated the MRA accuracy in dsiggoRotator cuff
injuries, using 183 shoulders from 183 participaiiise sample size was 58 people
(range 50 to 75), with an 85 percent prevalence (i@nge 62 percent to 90 percent)
MRA had a sensitivity of 72 percent to 100 percamd a precision of 5 percent to 80

percent.

McGarvey et al (39) found that three tesla magnetsonance imaging and
three tesla magnetic resonance arthrogram (MRA)sugerior prediction value for
full thickness Supraspinatus tears. For diagnogagtial-thickness tears, three
tesla two-D MRA had greater sensitivity (87 percenBl percent, P=0.01) and lower
specificity (95 percent vs 100 percent, P=0.001)envicompared to three tesla

magnetic resonance imaging.

Diagnostic Arthroscopy: (12)

Invasive reference tests are used to diagnose dRataff tears. Diagnostic
arthroscopy is the most common reference examma#ficthroscopy is a minimally
invasive surgical technique that requires a smadiision. However, diagnostic
shoulder arthroscopy has some drawbacks, such esn#ed for anesthesia,

hospitalization, and some inter-observer variandbe classification of tears.
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Disadvantages: (17)

* The widely regarded benchmark of diagnoses. Visugdection during open or
arthroscopic surgery, isn't always correct sincarstewithin the rotator cuff's
substance are often not visible and visible teanshe asymptomatic.

* There is a probability that surgery will cause ctiogtions.

* Furthermore, while about 70percent of total of gui$ with shoulder
impingement recover with non-surgical managememipsé who receive
surgical treatment cannot be representative (padbias).

e Surgery is also operator dependent.

Surgery: (12)

It has diagnostic and therapeuticugalHowever, open surgery is less

efficient than arthroscopy in diagnosing partiahtor cuff injuries.
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1.3 JUSTIFICATION

To examine the shoulder, a variety of special teat® been identified. It's not
possible to use all of them at every study.

Evidence is insufficient regarding clinical testsdiagnose Rotator cuff tears;
additionally, to assess the prediction accuraayngt research is needed of
medical history and physical examination paramete8sl9,21)

It's unclear what is best for Rotator cuff teamdiaesis. As a result, diagnosing
them is difficult, leading to an increase in the w$ other diagnostic methods
such as Magnetic Resonance Image scan (MRI), Ohmgaphy, and
diagnostic Arthroscopic examination. Neverthelgbgse investigations are
laborious, costly, or indeed invasive, they muskégt to a minimum.(18)

A prediction model that considered individual @dweristics, clinical records,
and it would be highly valuable to have the resaftsome clinical research

that could forecast the possibility of a rotatoff ¢ear in specific patients.

1.4 OBJECTIVES OF THE STUDY

Primary objective: To see how accurate history elimical testing were at
detecting Supraspinatus tendon tears.

Secondary objective: To develop a methodology fedjgting the possibility
of a supraspinatus tear in patients using patieatacteristics, history, and

clinical tests.
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2. MATERIALSAND METHODS

Selection criteria

All New patients over the age of 18 with a sympttimsupraspinatus tendon tear,
including males and females, were included.

Previously diagnosed shoulder injuries, fracture$tozen shoulder,
arthritis, previous dislocations of the shoulderd ashoulder instability were
excluded.

Symptom duration of more than one month will bduded.

Previous treatments. Patients who have taken previous treatment will be
excluded.

Study period: June 2015 and June 2017

Study center: KLE'S Dr Prabhakar Kore Hospital & MRC, Belagakiarnataka,
India.

Type of Study center: Tertiary care center

Study Design: Hospital-based Diagnostic Test Accuracy Study, [rotve study
with consecutive recruitment.

Sample size: All patients who meet the inclusion criteria and aot rejected by
one or more of the exclusion criteria make up titerided study population. A
series of patients who presented at the study cevdee included in the study.

There is no randomization.

Sample size formula: (40) (41)

n= (Z(l—a/z) + Zl—[j’)z . po(1 — po) n p1(1 —py1)
(P1 — Po)? 1-m T

]
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Wherep, = p(y = 1/x =0);p, = p(y = 1/x = 1); = indicates the portion of the

sample where x=1.

Since there is more than one independent variablegction is used as

_ n
T 1—R?

*

n

R2 is calculated by regressing the independenabtariof prime interest on all other
independent variables. (Nagelkerke’'s R2 used). dJ&rpower software by assuming

7 =0.7, py=0.45, p,=0.8, R?=0.3,sample sizeis 96.33~96

Note: taking analgesic is considered as the indéganvariable of prime interest.

For author: p,=probability of event tear in subjects without takianalgesic®;=

probability of event tear in subjects who are tgkamalgesics.

» Data Collection: Recruited patients are examined by orthopedic ¢xpasultant
clinically after taking a thorough history. Any patt underwent ten clinical tests.
Following that, patients had an affected shoulddRlNbr the last conclusion,
which was completed the same day.

» Clinically relevant data: Appropriate demographieald historical information

will be collected.
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Patients recruited based on
nclusion &exclusion criteria

n=100

Patients were interogatted
and examined by
Orthopaedic Surgeon

Patients were sent to X-Ray
MRI shoulder on the same
day

Collection of data

Histor

0 Duration of pain?
0 Duration of weakness?
o0 Range of Shoulder movements and Stiffness?
o Pain:
Pain severity? VAS (Visual Analogue Scale)
Pain Localization- anterior/lateral?

Radiation?

>

>

>

» Aggravating factors?
» Relieving factors?
» Analgesic intake?
» Night pain?

>

Rest pain?
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0 Are activities of daily living restricted?
o Is Lifting weight to shoulder level without bendietpow difficult?
0o H/O Trauma?
0 H/O Smoking?
0 H/O Co-morbidities?
» Diabetes mellitus
» Hypertension
» Thyroid disease
» Hypercholesterolemia

» Any other

Clinical examination

0 General Physical Examination: PR/BP/Height/Weight/BMI
0 Systemic Examination: CVS/RS/PA/CNS

0 Local Examination of Shoulder

I nspection:
= Wasting of Supraspinatus and Infraspinatus
= Asymmetry of the Biceps muscle
= Observe the shoulder symmetry
=  Observe the position of the Scapula on the thorax

Palpation:

= Tenderness is at the anterior aspect of humerus

= Palpable rent in the cuff tendon
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M ovements:

Test active movements first. Full-thickness teaes kimown to reduce active

abduction while maintaining regular passive abaurcti
The Apley scratch test can be used to assessdunattiange of motion.

Since the Scapula is stabilized in this positiatation is determined reliably

in the supine posture with 90-degree shoulder aimtuc

Abduction and flexion are to be measured in stappivsture.

Strength testing:

Supraspinatus strength is measured at ninety degralkeduction and
internal rotation. Resisted outward shoulder movemie used to measure
Infraspinatus and Teres minor muscles strength.

The strength of the Subscapularis is measuredténnal rotation by pressing
the belly or lifting the hand from back.

Muscle testing of Trapezius, Rhomboids, Serratugsedor, Pectoralis Major

and Minor.
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Special Tests- Table 4:

Clinical tests (18-21)

SI.No

Clinical Tests

M ethod to Perform

Inference

1

Neer’s Test

Patient is sitting and exami
stands  behind.
stabilises the scapula a
passively flexes the shoulder.

n&his manoeuvre

ndgainst acromion producin
pain over the anterolater
shoulder of
tear patient.

Hawkin’s
Kennedy Test

Patient is sitting and examin
stands behind. Examiner flex
the shoulder to 90 and
internally rotate the shouldg
when elbow is flexed.

cePain over the anterolater
eshoulder with this manoeuvt
is considered positive fg
eimpingement.

Drop Arm Test
(Codman’s sign)

Patient is standing. Ask th
patient to slowly lower the arr
to zero degrees from 18§
degrees of abduction.

efhe test will
nwhen the arm falls to th
Gide.

Full can Test

Patient is sitting and exami
standing in the front. With
elbow extended and thum

pointing to the ceiling, the armdownside force,

is lifted to 90 degrees in th
scapular plane.

nBain over the anterolater
nshoulder or weakness wh¢
lihe  investigator applie
the test
eaccurate.

supraspinatuis

be positive
e

causes
Examinegreater tubercle impingeme

nt

g
al

al
e

=

U

=)

n 0

Painful arc Test

The patient is
position. The patient was to
to raise his arm in the scapu
plane until it was entirely
raised, then descend it in t
same arc.

in standjrify the patient complained g

ddiscomfort over the
aanterolateral shoulder or &
uncomfortable trappin
hbetween 60° and 12(
elevation, the result wa
deemed positive.

="

AN

Empty can Tes
(Jobe Test)

tPatient is sitting and examin
standing in the front. Witl
elbow extended and thun
pointing to the floor, the arm
lifted to 90 degrees in th
scapular plane.

cePain over the anterolater
nshoulder or weakness wh¢
lihe investigator applie
sdownside force, the test
eaccurate.

\U

=]

n 0
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Table 4: Clinical tests (continued)

Palpation  of Full thickness rotator cuff tears werdhe test was considered
tendon defect | first palpated by Codman. He mentionaabsitive when the defect |s
being able to palpate a "sulcus" causésit.
by a supraspinatus tendon tear. The
elbow on the affected side is bentto
ninety degrees and held there. The
humerus head is palpated by twisting the
arm inside and outside and then taking it
backward. An anterior supraspinatus
tear can be detected in outward rotation.

External With his or her back to the practitioneiMVhen a lag, or
rotation lag| the individual is sitting. The physicigrangle decrease, occurs, the
sign (ERLS) at holds the elbow at 90 degrees passitestis favorable. The lagfs
zero degrees | flexion and the shoulder at 20 degreelegree is measured to the
elevation (in the scapular plane) andosest5°. A positive test
close to full outward rotation (i.e.suggests a defect in the

maximum outward rotation minus |$ostero-superior cuff
degrees to prevent elasticity in thésupraspinatus and
shoulder). The person is then instructeafraspinatus).

to consciously retain the

outward rotation posture while the
doctor removes the wrist support and
maintains limb assistance at the elbow.

Supraspinatus| The test is performed with the arm |itt is rated on a scale of 0 to 5.
strength test | internal rotation and lifted to 90 degree¢$srade O: There is no musgle
contraction or movement.
Grade 2: Movement at the
joint with gravity removed
Grade 3: Movement in
opposition to gravity, but ng
against additional resistance.
Grade 4: Movement with
little strength than normal
over external force.
Grade 5: Regular

—

Infraspinatus | Outward rotation strength againdt is graded from 0-5 as
strength test | resistance is examined with the elbpabove.
flexed to 90 degrees and the arm held

by the side of the body.
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Target condition: Supraspinatus tendon tear

Reference standard: MRI (Magnetic Resonance Imaging) for all patienis.
determine the diagnosis, every new patient witlh@ukler problem should have
an arthroscopy performed in the outpatient clifibis method is not ethically
justified for diagnosis because it is invasive. iEfiere, MRI (Magnetic

Resonance Imaging) is the reference standard nsmat istudy.

M agnetic Resonance Imaging (MRI):

MRI Procedure:

A typical 1.5 Tesla MRI device (in our center) cistss of a long cylinder-shaped
tube encircled by a circular magnet.

OPD or IPD MRI tests are available.

The patient is asked to wear a gown and removewdllery, watches etc.

The patient is asked to recline in a gantry

To increase picture quality, wear a small gadgetiad your arm that contains
coils capable of transmitting and receiving radeves.

The Radiology expert will analyze the films.

The procedure requires around twenty minutes.

Absolute contraindications: aneurysmal clips inifordneart pacemakers, automated

defibrillators, bio stimulators, embedded infusisystems, cochlear implants, and

metallic orbital foreign bodies.
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MRI Reporting:

» On T1 and T2-weighted pictures, the usual Rotatdf tendon has a low
signal.
» Partially torn Rotator cuffs most often occur adraak in the natural cuff
shape, as a result, a cuffs aberration loadedfluithsignals is produced.
» Full thickness tears have a fluid signals and tarétraction is possible.
» Tester: Clinical examination will be done by experiencedh@pedic consultant
and MRI shoulder will be read by experienced Ran)isit.
* Blindingin astudy:
» Index test results will be blinded: Radiologist vake blinded for all clinical
study results.
> The results of the reference test will be blindBdcause the clinical tests will
always be conducted and decoded earlier to theerefe standard.
» The time between the clinical test and the MRI &theiuwas same day
* Follow-up: No follow-up done
* Istreatment given to patientsin the same setting? Yes
* Uninterpretabletest results: will be reported

» Patient withdrawal: will be reported and explained.
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3. STATISTICAL ANALYSES

The statistical programme R i386.3.5.1 was used to analyze the data The
frequency table represents both continuous data as average, standard deviation, and
categorical data in the form of a categorical variable. To study the association
between categorical variables, the chi-square test/fisher test is utilized. To compare
continuous findings, the t-test/Mann Whitney U-test was utilized. A Cochran
Armitage test is used to determine trends. The factors influencing tear stages were
studied using logistic regression and ordinal logistic regression. A P-value of less than

0.05 was selected as a statistically significant threshold.
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4. RESULTS

Descriptive statistics: Here totally of 100 subjects of mean age 53.59i# 2\&re
considered for the study consisting of 67 male aBdemale subjects. Descriptive

statistics of data is shown kgure 12, 13, 14andTable 5.

Figure 12: Subjects are distributed according to tRir age categories.

=1 E

<30 31-50 51-70 >71
Age group

Number of subjects

Figure 13: Subjects are distributed according to tkir sex

Female, 33%
. .
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Figure 14: Subjects are distributed according to tkir occupation

Others, 099
Government
worker, 28%

Housewife, 339

Private worker
16%

Self employed
12%

Security, 02%
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Table 5: Descriptive statistics of data

Overall Any type of Partial Ful
Item Group tested tear No tear thltt::Qress thlfggress
<30 6 1(16.67%) | 5(83.33%) | 1(100%) 0(0%)
- 0, 0, 0, 0
Age Category 31-50 29 17(58.62%) | 12(41.38%) | 14(82.35%) | 3(17.65%)
51-70 57 44(77.19%) | 13(22.81%)| 32(72.73%) | 12(27.27%)
>71 8 7(87.5%) 1(12.5%) | 3(42.86%) | 4(57.14%)
Age Mean = SD | 53.59+12.56| 56.20+11.37| 47.77+13.29| 54.26+11.16| 61.32+10.55
Sex Men 67 41(61.19%) | 26(38.81%)| 30(73.17%) | 11(26.83%)
Women 33 28(84.85%) | 5(15.15%) | 20(71.43%)| 8(28.57%)
Duration of <1lmnth 7 4(57.14%) | 3(42.86%) 2(50%) 2(50%)
pain 1-<3mnths 33 19(57.58%) | 14(42.42%)| 10(52.63%) | 9(47.37%)
3-<1Yr 45 32(71.11%) | 13(28.89%) | 26(81.25%)| 6(18.75%)
>1yr 15 14(93.33%) | 1(6.67%) | 12(85.71%) | 2(14.29%)
Govt.worker 28 20(74.07%) | 7(25.93%) | 16(80%) 4(20%)
Private 16 9(56.25%) | 7(43.75%) | 8(88.89%) | 1(11.11%)
worker
. 5 - -
Occupation Sescglgty 2 0 2(100%)
12 7(58.33%) | 5(41.67%) | 4(57.14%) | 3(42.86%)
employed
Housewife 33 27(79.41% | 7(20.59% | 18(66.67% | 9(33.33%
Others 9 6(66.67%) | 3(33.33%) | 4(66.67%) | 2(33.33%)
. i 66 46(69.7% 20(30.3%) | 31(67.39%) | 15(32.61%
Affected side Right ( 9 ( ) ( ) ( )
Left 34 23(67.65%) | 11(32.35%)| 19(82.61%)| 4(17.39%)
i 0, 0, 0, 0
Occupation Embe work 78 56(71.79%) | 22(28.21%)| 42(75%) 14(25%)
awzrr'li’us 22 13(59.09%) | 9(40.91%) | 8(61.54%) | 5(38.46%)
Dominant Right 98 67(68.37%) | 31(31.63%)| 48(71.64%) | 19(28.36%)
side Left 2 2(100%) 0(0%) 2(100%) 0(0%)
Weakness Present 31 28(90.32%) | 3(9.68%) | 13(46.43%) | 15(53.57%)
Absent 69 41(59.42%) | 28(40.58%) | 37(90.24%) | 4(9.76%)
Decreased Absent 86 59(68.6%) | 27(31.4%) | 44(74.58%) | 15(25.42%)
movements Present 14 10(71.43%) | 4(28.57%) 6(60%) 4(40%)
Mean + sd 5.48+£1.31 5.54+1.29 5.35+£1.38 5.42+1.34 5.84+1.12
VAS Median
rrange] 5.5[3,10] 5[3,10] 6 [3,10] 5[3,10] 6[4,8]
Anterior 35 23(65.71% | 12(34.29% | 14(60.87% 9(39.13%
Localisation Lateral 60 43(71.67%) | 17(28.33%) | 34(79.07%) | 9(20.93%)
of pain Posterior 1 0 1(100%) - -
Others 4 3(75%) 1(25%) 2(66.67%) | 1(33.33%)
Radiation of No 35 19(54.29%) | 16(45.71%)| 14(73.68%) | 5(26.32%)
pain Yes 65 50(76.92%) | 15(23.08%)| 36(72%) 14(28%)
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Table 5: Descriptive statistics of data (Continued)

No Partial Full
Item Group ?;/Setgl Anytggie of thickness | thickness
Tear tear tear
Night pain Yes 77 |62(80.52%) 15(19.48%YW5(72.58%) 17(27.42%
No 23 7(30.43%) | 16(69.579%)5(71.43%) | 2(28.57%)
Yes 67 54(80.6%) | 13(19.4%) 37(68.52%) 17(31.48%)
Analgesic intake
No 33 | 15(45.45%) 18(54.55%)3(86.67%) 2(13.33%)
Is Shoulder Yes 95 | 64(67.37%) 31(32.63%Y¥6(71.88%) 18(28.13%
relaxed with arm
at your side? No 5 5(100%) 0(0%) 4(80%) 1(20%)
s the range of Yes 43 | 31(72.090%) 12(27.91%)16(51.61%)| 15(48.39%
ADL restricted? No 57  |38(66.67%) 19(33.33%B4(89.47%)| 4(10.53%)
0 0, 0, 0,
Lifting heavy Yes 58 | 35(60.34%) 23(39.66%B2(91.43%)| 3(8.57%)
weight No 42 | 34(80.95%) 8(19.05%) 18(52.94%) 16(47.06%)
No 73 | 50(68.49%) 23(31.51%) 37(74%) | 13(26%)
H/O Trauma?
Yes 27 | 19(70.37%) 8(29.63%) 13(68.42%) 6(31.58%)
No 80 | 53(66.25%) 27(33.75%B9(73.58%)| 14(26.42%
Smoking
Yes 20 16(80%) | 4(20%) | 11(68.75%) 5(31.25%)
No 52 |33(63.46%) 19(36.54%R5(75.76%)| 8(24.24%)
Comorbidities?
Yes 48 36(75%) | 12(25%) | 25(69.44%) 11(30.56%)
Body mass index| Mean + SD26.16+3.27, 26.33+3.56| 25.77+2.50 26.10+3.39 26.95+3,52
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From the above table number 5 of descriptive s$kagiswve observe that

Most of the subjects in the study were betweendtpes of 51 and 70,

followed by 31 and 50.

» The average age of subjects in the sample was&3.ye

» The percentage of tears (partial thickness+ fudlkitess) by age category
followed a straight pattern, using the Cochran Aage test (p=0.0188).

* We observed the average age of patients was signify different with
full thickness tear and partial thickness tear gisire t-test.

*  67% of total subjects in the sample were male.

» The proportion of male subjects who were substiyntiagher than the
proportion of female subjects in the Supraspinggas group, according to
the proportion survey.

» There was also a straight pattern in the proporitiotAny type” of tear

through pain levels. (p=0.0155).

Diagnostic values of various clinical testsFull can test showed 83 % accuracy in
diagnosing “Any type” of Supraspinatus tendon teard the same test showed 68%
accuracy in diagnosing the “Partial type” of Supraatus tendon tears. The palpation
test showed 91% accuracy in diagnosing full thidenears of Supraspinatus tendon
tears. The diagnosing reliability of individual rdttal tests and a combination of

clinical tests is shown ifiables 6 and 7
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Table 6: Diagnostic accuracy of individual clinicaltests

Any type of tear Full thickness tear Partial thickness tear
2 2 > | € 2 2 > | € 2 | 2 > | €
2 & |8 85| >| 2| &|&8|85| > 2 |&|¢8|a5| >
21 21 3/8z| 2| 2 |%¢% 3|8 x| 2 /2|g| 3 %8|¢%
$ | & < |a” S | & | 2|~ $1&| < |a~
Neer's Test 89.86| 19.35 68| 71.26 46.1589.47| 13.58 28 | 19.54| 84.62 90 16 53 | 51.72 61.54
Hawkins’s Test 75.36| 32.260 62| 71.283 37.0478.95| 28.4| 38| 20.55 85.1974 28 51 | 50.68 51.85
Drop Arm Test 33.33| 96.77) 53| 9583 39.47/3.16| 85.19 81 50 | 90.79 22 74 48 | 45.83 48.68
Full can Test 91.3 | 6452 83| 85.14 76.9289.47| 29.63 41 | 22.97) 92.31 92 44 68 | 62.16 84.62
Painful Arc Test 98.55| 2258 75| 7391 875 10 9.88 27 20.65 100 o984 56 | 53.26 87.5
Empty can Test 76.81| 74.19 76| 86.80 58.9784.21| 44.44 52 | 26.23| 92.31 74 52 63 | 60.66 66.6]7
Palpation Test 28.99| 100 51 100| 38.7578.95| 93.83 91 75 95 10 70 40 25| 43.75
Sup. Strength T 84.06| 4194 71| 76.32 54.17100 | 29.63 43 25 100 78 26 52| 51.32 54.17
Inf. Strength T 31.88| 93.55 51| 91.6f 38.163.16| 85.19 81 50 | 90.79 20 72 46 | 41.61 47.37
Ext Rot Lag Test 5.8 100 35 100| 32.295.26 | 96.3| 79 25| 81.25 6 98 52 75 | 51.04

Page 53



Results

Table 7: Diagnostic accuracy of combination of cliical tests

Any type of tear Full thickness tear Partial thickness tear
> > > >
g S g é’i > | 2|8 g '§9 > g S g é’i >
n n | < | & N n | < | & nwln|< o
Neers+ Hawkins Test 92.75| 129 | 68| 70.33| 44.4489.47| 8.64 | 24| 18.68| 77.7894 | 12| 53| 51.65| 66.6]/
Neers+ Drop Arm Test 92.75/19.35| 70 | 71.91| 54.5594.74| 12.35| 28 | 20.22 | 90.91 92 | 14| 53| 51.69, 63.64
Neers+ Full can Test 95.65| 12.9 | 70| 70.97| 57.1494.74| 7.41| 24| 19.35| 85.7196 | 10| 53| 51.61| 71.483
Neers+ Painful Arc Test 98.55| 6.45| 70| 70.1| 66.6Y 100 3.7 | 22/ 1959 100 98 4 51 50.%2 66.67
Neers+ Empty can Test 97.1| 16.13 72| 72.04| 71.4394.74| 7.41 | 24| 19.35| 85.70198 | 12| 55| 52.69| 85.71
Nees+ Palpation Test 92.75/19.35| 70| 71.91| 54.5594.74| 12.35| 28 | 20.22 | 90.91 92 | 14| 53| 51.69| 63.64
Neers+ Sup. StrengthT 95.65| 12.9 | 70| 70.97| 57.14 100 | 8.64| 26/ 20.43 100 94 B 51 5054 57.14
Neerss + Inf. StrengthT 91.3| 19.35 69| 71.59 50 | 94.7413.58| 29 | 20.45| 91.67 90 | 14| 52| 51.14| 58.33
Neers + Ext. rot. ZeroT 89.86| 19.35| 68 | 71.26 | 46.1589.47|13.58| 28 | 19.54 | 84.62 90 | 16| 53| 51.72| 61.54
Hawkins+ Drop Arm Test 81.16| 32.26| 66 | 72.73 | 43.4889.47|25.93| 38| 22.08| 91.3] 78 24 51 50.65 52(17
Hawkins + Full can Test 94.2 | 32.26 75| 75.58 | 71.4394.74|16.05| 31 | 20.93 | 92.86 94 | 22| 58| 54.65| 78.5]7
Hawkins + Painful Arc Test | 98.55| 12.9 | 72| 71.58 80 100 6.1f 24 20 100 ©8 |8 |53 51580 |8
Hawkins + Empty can Test | 88.41| 32.26| 71 | 74.39 | 55.5689.47|19.75| 33| 20.73 | 88.89 88 | 24| 56| 53.66| 66.6]7
Hawkins + Palpation Test | 81.16| 32.26| 66 | 72.73 | 43.48 94.74| 27.16| 40 | 23.38 | 95.65% 76 | 22| 49| 49.35| 47.83
Hawkins+ Sup. StrengthT 94.2 | 29.03 74| 74.71| 69.23 100 | 16.05 32 | 21.84| 100/ 92 18 55 52.87 69,23
Hawkins + Inf. StrengthT 82.61| 32.26| 67 | 73.08 | 45.4594.74| 25.93| 39 | 23.08| 95.4% 78 | 22| 50 50 50
Hawkins + Ext. rot. ZeroT 76.81| 32.26| 63 | 71.62 | 38.4678.95| 27.16| 37 | 20.27 | 84.62 76 | 28| 52| 51.35| 53.8b
Drop arm+ Full can Test 92.75| 64.52| 84 | 85.33 80 | 94.7429.63| 42 24 96 | 92| 42 67 61.338 84
Drop arm+ Painful Arc Test | 98.55|22.58| 75| 73.91| 87.5 100 9.88 27 20.65 100 P8 |14 |56 53.8Y.5
Drop arm+ Empty can Test | 76.81| 74.19| 76 | 86.89 | 58.9784.21| 44.44| 52 | 26.23 | 92.31 74 | 52| 63| 60.66| 66.6]/
Drop arm+ Palpation Test | 42.03| 96.77| 59 | 96.67 | 42.8684.21| 82.72| 83 | 53.33| 95.71 26 | 66| 46| 43.33| 47.14
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Table 7: Diagnostic accuracy of combination of cliical tests

Any type of tear Full thickness tear Partial thickness tear
188 8| .| S 18|8|l8<|.|21808 82/
2 | 33|58 2|2 |% 3|8, 2|53 5k]|¢2
8|6 < o |6 |< o § &< &
Drop arm+Sup.strngth. T 86.96(41.94| 73| 76.92| 59.09 100 | 27.16 41| 24.36| 100 82 26 54 5256 59/09
Drop arm+Inf.strngth T 47.83/90.32| 61 | 91.67 | 43.7%73.68|72.84| 73| 38.89| 92.19 38 | 66| 52| 52.78] 51.56
Drop arm+ Ext. rot. ZeroT 34.78| 96.77| 54 96 40 | 63.1683.95| 80 48 90.67 24 | 74| 49 48 49.38
Full can + Painful Arc Test | 98.55|22.58| 75| 73.91| 87.5 100 9.88 2 20.65 100 98 |14 |56 53.F%.5
Full can + Empty can Test | 94.2 | 58.06 83 | 83.33 | 81.8294.74| 25.93| 39 | 23.08 | 95.4% 94 | 38| 66| 60.26| 86.36
Full can + Palpation Test 92.75(/64.52| 84 | 85.33 80 | 94.7429.63| 42 24 96 92| 42 67 61.33 84
Full can + Sup. StrengthT 94.2 | 38.71 77| 77.38 75 100| 19.7535 | 22.62 100 92 24 58 54.76 75
Full can + Inf. Strength T 92.75|/58.06| 82 | 83.12| 78.2694.74| 27.16| 40 | 23.38 | 95.6% 92 | 38| 65| 59.74| 82.61
Full can + Ext. rot. ZeroT 91.3| 64.52 83| 85.14 | 76.9289.47|29.63| 41 | 2297 | 92.31 92 | 44| 68| 62.16] 84.6p
PAT+ Empty can Test 100 | 19.35 75| 734 100| 100 7.41 2 20.21 100 14 | 56| 53.19( 100
PAT+ Palpation Test 098.55(22.58| 75| 73.91| 87.5 100 9.88 2 20.65 100 98 |14 |56 53.F.5
PAT+ Sup. StrengthT 98.55(19.35| 74| 73.12| 85.71 100 | 8.64| 26| 20.43 10¢ 98 12 55 5269 853.71
PAT+ Inf. StrengthT 98.55( 2258 75| 73.91| 87.5| 100, 9.88 2 20.65 100 98 |14 |56 53.%.5
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PAT+ Ext. rot. Zero T 98.55/2258| 75| 73.91| 87.5 100 9.88 27 20.65 100 98 |14 56 53.87.5

Empty can+ Palpation Test | 79.71| 74.19| 78 | 87.3 | 62.16 89.47| 43.21| 52 | 26.98 | 94.59 76 | 50| 63| 60.32] 67.5/

Empty can + Sup. StrengthT | 92.75| 38.71| 76 | 77.11| 70.59 100 | 20.99 36 | 22.89| 100 90 24 5 5422 7059

Empty can + Inf. StrengthT | 79.71| 70.97| 77 | 85.94 | 61.1189.47|41.98| 51 | 26.56 | 94.44 76 | 48| 62| 59.38| 66.6

~J

Empty can + Ext. rot. ZeroT | 76.81| 74.19| 76 | 86.89 | 58.9784.21|44.44| 52 | 26.23| 92.31 74 | 52| 63| 60.66| 66.6

BN

Palpation Test+ Sup. strengthT| 85.51| 41.94| 72 | 76.62 | 56.52 100 | 28.4| 42| 24.68 100 8P 6 53 ©51.95 56.52

DN

Palpation Test+ Inf. strengthT | 43.48| 93.55| 59 | 93.75| 42.6584.21| 80.25| 81 50 95.59 28 | 64| 46| 43.75| 47.06

Palpation Test+ Ext. rot. zeroT| 31.88| 100 | 53 100 | 39.7478.95/91.36| 89 | 68.18 | 94.87 14 | 70| 42| 31.82| 44.8/

N

Sup. strength +Inf. Strength | 84.06| 41.94| 71| 76.32 | 54.17 100 | 29.63 43 25 100| 78] 26 52 51.32 54.17

~

Sup. strength+ Ext. rot. zeroT | 84.06| 41.94| 71 | 76.32| 54.17 100 | 29.63 43 25 100 78] 26 52 51.32 54.17

Inf. Strength + Ext. rot. ZeroT | 34.78| 93.55| 53 | 92.31 | 39.1968.42| 83.95| 81 50 91.89 22 | 70| 46| 42.31] 47.3
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According to Fleiss e al. (2003)42,43¥lassification of Cohen'’s kappa, (Table 8),

it has been concluded for individual clinical tetist

* Full can test and Empty can test has fair to gogréeanent beyond chance
with MRI any type of tear (i.e., calculated agreement between any type of
tear and test).

» Palpation test, Drop arm test and Infraspinatusngth test has fair to good
agreement beyond chance with MRI foll thickness tear.

» All tests had poor agreement beyond chance with Rpartial thickness

tear.

Table 8: Percentage agreement of clinical tests callated using Cochen Kappa

Partial thickness
Any type of tear | Full thickness tear tear

Kappa | P-value| Kappa P-value Kappa P-value

Neer 's Test 0.11 0.205 0.01 0.722 0.06 0.372

Hawkins’s Test 0.08 0.427 0.04 0.516 0.02 0.822

Drop Arm Test 0.22 0.0011 0.44 <0.0001 0 0.64

Full can Test 0.58 <0.0001 0.09 0.0875 0.34 <0.0001

Painful Arc Test 0.27 0.0003 0.04 0.153 0.12 0.027

(=]

Empty can Test 0.48 <0.0001 0.16 0.0217 0.26 0.007

\l

Palpation Test 0.20 0.0008 0.71 <0.0001 0.07 0.788

Sup. Strength T | 0.28 0.0050 0.14 0.0065 0.04 0.64

Inf. Strength T 0.18 0.0059 0.44 <0.0001 0.08 0.349

Ext Rot Lag Test | 0.04 0.1710 0.02 0.755( 0.04 0.307

Fleiss classififcation, K<0.40- Poor agreementP8K4>0.75 Fair to good agreement,
K>0.75 Excellent agreement.
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According to Fleiss e al. (2003) classification o€ohen’s kappa it has been

concluded for a combination of clinical tests that

* For any type of Supraspinatus tear

» Drop arm test combining with Full can test/Empty d¢ast had fair to good
agreement with MRI for any type of supraspinatuar ték=0.61,k=0.48
respectively).

» Full can test when combined with Empty can tesp@&abn test/Infraspinatus
strength test/External rotation lag test at zergreles had fair to good
agreement with MRI for any type of tear (k=0.57100655,0.58 respectively).

» Empty can test when combined with Palpation tefsdépinatus strength
test/External rotation lag test at zero degreesfamdo good agreement with
MRI for any type of tear (k=0.49,0.48 respectively)

* For full thickness Supraspinatus tear -

» Drop arm test with Palpation Test/External rotateptest at zero degrees had
fair to good agreement with MRI for the full thictss tear (k=0.55,0.42
respectively).

» Palpation test with Infraspinatus strength tesgEl rotation lag test at zero
degrees had fair to good agreement with MRI for fihé thickness tear
(k=0.51, k=0.66) respectively.

+ For partial thickness Supraspinatus tear-None of the combinations has at

least fair to good agreement with MRI for partlatkness tear.
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PREDICTION MODELS

Prediction _model in_any type of tear (Table 9) Using logistic regression, we

conclude that Gender, Radiation of pain, Night p&tatus of taking Analgesics,

results from Full can test significantly affectiagy type of tear. To find the Accuracy

of the model, 50 times sequentially run the modi¢h wifferent sets of training data

and we found the average 83% Accuracy.

Table 9 Prediction model in any type of Supraspinatus tear

Odds ratio [95 percen

t

Sub-category Estimated . . P-value
confidence interval]
Ade catedor >50 0.8383 2.31[0.8116-6.7376| 0.1168
g gory <50 Reference
Men -1.7640 | 0.1714[0.0515-0.5140] 0.0024*
Sex
Women Reference
. . Present -1.4182 \0.2421[0.0658-0.763q] 0.0221*
Radiation pai
Absent Reference
7.5542[2.3177- .
Night pain Present 2.0221 28.2386] 0.0014
Absent Reference
Taking Yes 2.7460 15.5803[5.4615- | 5001+
Analgesics 52.9067]
g No Reference
" 18.634[4.0856- .
Full can test Positive 2.9250 117.2905] 0.0005
Negative Reference
~20_
Painful Arc positive 17.2148 2'99352[1:1%? 0.9899
test . '
©s Negative Reference
positive 0.9507 | 2.59[0.9172-7.3368]| 0.0708
Empty can tes .
Negative Reference

Residual deviance: 116.47 AIC:134.47

Using logistic regression, we conclude that GenRediation of pain, Night pain,
status of taking Analgesics, Results from Full tast significantly affecting the
any type tear. To find the Accuracy of the modél,tBnes sequentially run the
model different sets of training data and we fotlrelaverage 83% Accuracy.
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Prediction model in full thickness tear— (Table 10) Using logistic regression, we

conclude that age >50, taking analgesics, liftingight, Neer test positive,
significantly affecting full thickness tear. To €irthe Accuracy of the model, 50 times
sequentially run the model with different sets dirting data and we found the

average 85% Accuracy.

Table 10 Prediction model in full thickness type of Supraspiatus tear

) Odds ratio [95 percent
Estimated _ _ P-value
confidence interval]
>50 2.6512 | 14.17[2.8188-108.9120] 0.0030
Age category <50 Reference
Present | 0.9594 2.6102[0.8059-8.5672]| 0.1070
Weakness Absent Reference
Yes 1.9609 7.11[1.5329-42.2799] | 0.0179*
Taking Analgesicg NO Reference
Yes -2.6544 | 0.0703[0.0148-0.2634]| 0.0002*
Able to Lift
weight No Reference
Positive | -2.2459 | 0.1058[0.0106-0.6430]| 0.0274*
Neer test Negative Reference
Positive | 18.5425 | 1.12e”8[8.81e"-30-NA]| 0.9890
Sup strength - "Negative Reference
Positive | -1.4258 | 0.2403[0.0409-1.1836]| 0.0935
Empty can test |"Negative Reference
Residual Deviance :83.01 AIC=99.01; Accuracy=0.8547
Using logistic regression, we conclude that age, ¥®King analgesics, lifting weight,
Neer test positive, significantly affecting fullitkness tear. To find the Accuracy |of
the model, 50 times sequentially run the modeled#it sets of training data and we
found the average 85% Accuradyote: before doing this model, Oversampling| is
done and only associated factors and top 4 testshwias maximum accuracy were
included in the model and final model after stepwisgression was reported.
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Prediction model in partial thickness tear— (Table 11) Using logistic regression,

we conclude that night pain, activities of dailyitig limited, Full can test positive,

significantly affecting partial thickness tear. Tind the Accuracy of the model, 50

times sequentially run the model with differentsset training data, and we found the

average 75% Accuracy.

Table 11 Prediction model in partial thickness type of Suprapinatus tear

Estimate OR [95 % CI] P-value
<1 month Reference
>1 month - Less than 0.3791]0.0358-
3 months -0.9699 4.6887] 0.4227
Duration of | >3 months -Less thah 0.6645[0.0600-
pain 1 year -0.4087 8.1472] 0.7377
Greater than 1 year| 1.1425 31:;12[24%?32 0.3902
Present 1.5806 4'82217[142730' 0.0381
Night pain . ]
Absent Reference
Yes -1.7701 0'12053@%2445' 0.0059
ADL limited -5695]
No Reference
Positive 2.3065 10'%?;9§£%§709' 0.0043
Full can test : : ]
Negative Reference

Residual Deviance:82.032 AlIC=96.032

Accuracy.75.20

ADL activities of daily living

MRI Results: Various MRI diagnosis and other diagnosis arehasva inFigure 15,

Table no. 12 and Table 13hows the different forms of Rotator cuff injuriasd

their frequency. Partial supraspinatus tendon teegsthe commonest types of tear.

Various other diagnoses on MR are listed able 14.
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Fig.15: Full thickness tear of Supraspinatus tendoon MRI
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Table 12: Various MRI (Magnetic Resonance Imagingiliagnosis

MRI DIAGNOSIS Frequency
Normal 9
Partial thickness tear of Supraspinatus Tendon 49
Full thickness tear of Supraspinatus Tendor 18
Other diagnosis 24
Total 100
Table 13: Types of Rotator cuff tears and their frguency
Tendon Types of tears Number
Partial 49 Total 67
Supraspinatus
Complete 18 patients
Partial 032
Infraspinatus
Complete 00
Partial 01°
Subscapularis
Complete 00

a =1 case was associated with partial supraspitedns2nd case was associ

complete supraspinatus tear & partial infraspinttas

ed

with complete supraspinatus tear & %ase was associated with complete

supraspinatus tear & partial subscapularis tearl ltase was associated wjth
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Table 14: MRI reports showed variable insignificantfeatures

Diagnosis Number of patients
Acromioclavicular joint arthritis 7
SLAP Tear 6
Subacromial bursitis 3
Biceps tendinitis 2
Calcific tendinitis 1
Type 2 Acromion 1
Bankart's lesion 1
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5. DISCUSSION

The Shoulder is ball and socket type of a syngait, which is formed by
Scapular glenoid and Humeral head. The Shouldet joas highest mobility as
compared to its stability. The Rotator cuff is agy of muscles and tendons that help
to stabilize the shoulder. Sub-acromial bursa sapEnd cushions the Rotator cuff

tendons. (2,44)

A Supraspinatus tear is a rupture or tear of ther&pinatus muscle's
tendon. It's a part of the shoulder's Rotator cafid it's usually followed by
another Rotator cuff muscle tear. Some of the rmostmon causes of the tear are
trauma or repetitive micro-trauma. It may be in tteem of a partial or full
thickness tear. Incomplete disruption of muscleeft is linked to partial
thickness. It has the potential to transform infalathickness tear. Muscle fibers
are completely disrupted when term full thicknessised. Large tears progress at

a faster pace than small tears. (45)

A Supraspinatus tendon tear may result from a taé causes, including
demographic and biochemical factors. Age(46), gerdie 47), smoking (46,48,49) ,
and alcohol (48) are some of the demographic véglihat can trigger a
Supraspinatus tendon tear. There are also bioclamiactors such as
genetics(46,48,50), hormonal influence (48), angemngholesterolemia (46,51);
clinical factors related to increase the risk ofator cuff injury are repetitive
stress from carrying heavy iten{d46), history of trauma (46), lack of blood
supply(46,52), rotator cuff ageing (53), impingemedrsions (54), diabetes

(55,56); and sports. (57) Increased BMI, diabetes] heavy work activity are all
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risk factors for a partial thickness tear, whichncaventually lead to a full

thickness tear. (58)

Supraspinatus tendon tears can be diagnosed usiagedy of clinical tests.
(45) Special investigations, such as X-rays, Magnetsonance imaging, CT scans,

and Ultrasounds, can also be ugd8)

Rotator cuff tears are a common occurrence in d@eel countries, and they
have a considerable impact on health-care expembesis by far the most common
cause of shoulder pain and dysfunction. Rotatdrteafrs have recently received a lot
of attention. Because of the Rotator cuff's anatorplacement between the
Coracoacromial arch and the Humeral head, the Spimatus tendon is frequently
injured. Leading causes of the tear have been ifaghtas attrition, trauma, and
subacromial impingement. They trigger incompletdaRw cuff tears on the bursal
side, joint side, or intra-tendinous side, as veallfull thickness rotator cuff tears.
Rotator cuff tears were linked to attrition in ostudy. (59) Degeneration of the
Rotator cuff is becoming more common as peopleoisr, and it affects patients
over the age of 40. One of the causes of Rotatibrdcsease has been discovered to

be subacromial impingement. (60)

Particularly if non-operative treatment is beinghsidered, surgeons must be
aware of the risk factors for tear progression. (&howing the warning signs for
progression of a Supraspinatus tendon tear isakitdr identifying the patients in the
higher-risk group who need further MRI diagnosisd agvaluation, as well as

preventing unnecessary MRI prescriptions and lavgepatient costs.
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This research looked at demography, medical, amdodical variables.
Factors including age above fifty years, malesjatady pain, weakness, night pain,
and analgesic intake had a significant associafiitim the prevalence of tears in the

Supraspinatus tendon, according to the findings.

Age: Current research shows that symptomatic Suprasingandon tears
were found in 77% of patients aged 51 to 70 yeltswhile no tears were found in
83 percent of patients under the age of 30. Thaad®wof developing a full thickness
tear are 41 times greater in older subjects (agwealffifty years) than in younger
subjects (age below fifty years). Similar findingere found in a study by Van
Kampen et al. (24) With a prevalence of 50% and 1@%pectively, partial-thickness
tears over numbered full thickness tears, accorttirtge current research, which was
also stated by Fukuda et al. (62) Over 60 yearagef an increasing occurrence of
asymptomatic Rotator cuff tears has been ident{&) indicating ageing has role in

their tears.

Gender: Male patients outnumbered female patients in shisly, which is
close to one study.(24) Other study (64) found thataverage age was 57.31 years

and that females outnumbered males, which is motdélse in ours.

Types of occupation had no statistically meaningful association witte t
incidence of tears in this study. Other researchoocupation in France who are
subjected to heavy tasks found that the incidefé®tator cuff tears was much more

common.(65)

In the current study, seventy-seven percent ofesttbjof Supraspinatus tear

group had adiation of pain (p-value of 0.0064), suggesting a significant aggmn
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between this factor and a tear. Even though trasufe was listed in the literature

(57,66), there was no statistically significantretation between it and supraspinatus
tear. The sensory distribution of 5th cervical &fdcervical spinal nerves describes
pain radiation on outer aspect of upper limb ti# thumb; & cervical and 6 cervical

spinal nerves as well innervate Supra-spinatudmna-spinatus muscles. (67)

Ninety percent of patients with a tear hadakness when lifting or rotating
their arm, according to the current study. Whichdma significant difference (p =
0.03). That's hard to tell if an individual hasmpais well as weakness. After a sub-
acromial anaesthetic injection, weakness can besumed using Neer's impingement
test. In other studies, patients with Rotator daetirs reported weakness in 41% of

cases. (24)

In this study, eighty percent of Supraspinatus wgaup hadnight pain.
Statistically, this was highly significant (p = 0@b). One study had comparable
results to our study. (67) Reason for night paipatticipants experienced pain while

sleeping on the painful side, which disturbed ts&ep.

In this study, we observed that 80 percent of p&igith a tear had a history
of analgesic intake for shoulder pain. P value of 0.0003 suggestsstitaily strong
relation. The pain was light at the beginning waittivities and relieved by taking
analgesics. But later it is even present at redtrant relieved even with analgesics.
(68) There was no mention of a statistically siigaifnt association between this and

supraspinatus tear. This is thiest analysis to show that this is the case.

The number of subjects with comorbid conditions Wasger in this report,

which is close to Cadogan et al study.(69)
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Age (70,71), Gender (70,72), Occupation (70), atunex of ageing and
uncertain blood supply of the tendon of Supraspiait the critical zone, frequent
overhead usage of the arm, fracture, and sub-aatampaction in the predominant
shoulder, and History of trauma (66), Rotator datty infiltration prior to surgery

(72) have all been studied as risk factors fort¢lae progression. (71)

Genetics, Hypercholesterolemia, Duration of painrauma, Alcohol
consumption, Co-morbidities, Obesity, and Seveoftyain (Visual Analogue Scale)
not in any way display a significance in this studg they had in previous studies.

Differences in study samples and designs can at¢outhe disparity in outcomes.

Clinical tests: Individual tests: For any type of tear, the Full can test and Empty
can test had 83 percent and 76 percent accurapectvely, while the Palpation test
and Infraspinatus strength test had 91 percent &ingercent accuracfor full
thickness tear. For partial thickness tear, the Full can test and Empty can test had

68 percent and 63 percent accuracy, respectively.

Hegedus et al (21) found that the Hawkins-Kennedy was the only one that
produced+ LR >10; -LR<0.1 in a systematic analySither studies, however, did not
show the same result. The Neer test has been stootva ineffective in diagnosing
rotator cuff impingement. The positive Painful @est (18) and positive External
rotation lag test (18) and possibly the lateraleJtst, (19) are the most reliable tests
for diagnosing a rotator cuff tear.

External rotation lag test at zero degrees wasntost effective way to
diagnose full-thickness tears. (20) The Jobe sy can test) was found to be the
most effective for diagnosing Supraspinatus tearsQ@smervik et al (20) and

Beaudreuil et al26)
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According to Bak K et al., the Hawkin's test, Nedgst, Jobe's test, and
Painful arc test showed great sensitivity in actu# thickness Supraspinatus
tears.(73)

Combination of clinical tests: For any type of tear, a combination of the Full can
test and the Drop arm test has had an accuracy pe&ent (with a sensitivity of 92
percent). For the full thickness tear, both theaom test with Palpation test and the
Drop arm test with External rotation lag test atozdegrees had fair to reasonable
agreement with MRI (k=0.55,0.42, respectivelylror the full thickness
tear Palpation test with Infraspinatus strength test Balpation test with External
rotation lag test at zero degrees had fair to gtragreement with MRI (k=0.51,
k=0.66).For partial thickness tears, none of the combinations has at least a fair to
good agreement with MRI. The current study fourat tombining clinical tests does
not improve diagnostic accuracy significantly.

The blend of the Hawkins-Kennedy test and the N&=stswas found to be
diagnostically ineffective in a report by McDonadal. (74) The Hawkins-Kennedy
test, Painful arc, and Infraspinatus tests werd us®ark et al's (28) study.

Prediction model: The prediction model in van Kampen et al. (24) gsialconsisted
of two independent factors: Age and the Neer st model's discriminative ability
was 73 percent. The type of Rotator cuff tear watsmentioned in this report.

The current study developed three prediction moftelsSupraspinatus tears of any

type, full thickness tear type, and partial thicksiéear type.

* Four variables were included in the prediction nieder any type of tear:

male sex, pain radiation, night pain, and Full ¢ast. This model had an

accuracy of 83 percent.
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» Age > 50, analgesic intake, ability to lift weigland the Neer test were all

included in the full thickness tear prediction mlod€his model had an

accuracy of 85 percent.

» A partial thickness tear prediction model involibsee factors: night pain,

activities of daily living (ADL), and a Full can g& This model had a 75
percent accuracy rate.
Instead of relying solely on clinical tests, predic models aid in the

diagnosis by blending patient characters, symptamd clinical tests.

The uniqueness of our research is that it examines the effecpafameters
such as radiation of pain, night pain, weaknesd, aralgesic intake on tendon tears
and shoulder pain. These parameters have rarely Ioded to tendon tears before.
Our research is also unique in that it establigirediction models for different types

of Supraspinatus tendon tears.

There were, however, sontEawbacks to this analysis. One of the study's
drawbacks was its limited sample size. The stusigtaple size was reduced due to
time constraints and a small number of patientotAer drawback of the research is
that it is a single-center study, which means thafiindings cannot be extrapolated to

a large population.

In thefuture, a broad sample size may be suggested for a beitierstanding
of the subject. Studies to be conducted in seVecdtions in addition to a large
sample to obtain more precise results. This wdl iai a better understanding of the

subject, as well as the ability to generalize thdihgs.
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6. CONCLUSION

Supraspinatus tendon tears may result from several factors. Supraspinatus
tendon tears are affected by age-category, sex, radiating pain, night pain, taking
analgesics, and weakness. Knowing the risk factors for progression of a Supraspinatus
tendon tear is critical for identifying the patients in the higher-risk group who need
further MRI diagnosis and evaluation, as well as preventing unnecessary MRI
prescriptions and lowering patient costs, which will be helpful in low-income
countries. The Full can test was the single most effective clinical test for any type of
tendon tear, including partial thickness tears. The Palpation test had the highest
diagnostic precision for full thickness tears. Combining clinical tests does not increase
diagnostic accuracy over individua tests. Prediction models combine patient
characteristics, history, and clinical testing to help in diagnosis. Limitations of the
study were limited sample size and single center study. In the future, a broad sample
size and multi-centric study may be suggested for a better understanding of the

subject.
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7. SUMMARY

Primary objective of this study was to see how aateuhistory and clinical

testing were at detecting Supraspinatus tendoniésju

Here totally of 100 subjects of mean age 53.59# v6re considered for the
study consisting of 67 male and 33 female subjects.

All new patients over the age of 18 with a symptoen8upraspinatus tendon
tear, including males and females, were includetiistudy.

Current research shows that symptomatic Supras@n@ndon tears were
found in 77% of patients aged 51 to 70 years oldleano tears were found in
83 percent of patients under the age of 30.

Male patients outhnumbered female patients in tioidys

Types of occupation had no statistical significantt the incidence of tears
in this sample.

In the current research, 77% of subjects of Supmaggs tear group had
radiation pain (p-value of 0.0064), suggesting gnificant association

between this factor and a tear.

90% of patients with a tear had weakness whemdjfor rotating their arm,

according to the current study. Which made a sicgnitt difference (p = 0.03).

In this research, 80% of Supraspinatus tear grauapringht pain. Statistically,

this was highly significant (p = 0.0005).

In this research, we discovered that 80 percergatients with a tear had a
history of taking analgesics for shoulder pain. &ug of 0.0003 suggests
statistically strong relation.

The number of subjects with comorbid conditions Yeager in this report.
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Summary

Genetics, Hypercholesterolemia, Duration Of PainQ Hrauma, Alcohol,
Comorbidities, Obesity, and Severity of pain (VisAaalogue Scale) not in
any way display a scientific significance in thiady, as they had in previous
studies.

For any type of tear, the Full can test and Empty test had 83 percent and
76 percent accuracy, respectively, while the Palpatest and Infraspinatus
strength test had 91 percent and 81 percent agctoaEull thickness tear.
Combining clinical tests does not increase diago@stcuracy over individual
tests.

The current study developed three prediction moidelSupraspinatus tears of

any tear type, full thickness tear type, and phttieckness tear type with
accuracy ranging from 75% to 85%.

One of the study's drawbacks was its limited sanspte and single center
study.

In thefuture, a broad sample size and multicentric study maguggested for

a better understanding of the subject.
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ANNEXURE I: ETHICAL CLEARANCE LETTER

u KLE UNIVERSITY

Academy of Hhigher Education & Research, Belagavi)
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W: 0831-24443343/2493779 FAX: 0831-2493777 Web: http //www klcuniversity edu

= date: 21-5-2015.
Ref:No KLEU/Ethic/2015-16/D- O ia

To.

Dr. Sameer Haveri

Dept. of Orthopedics.
J.N:Medical College, Belagavi
Ph.D.Scholar 2014-15

Dear Research Scholar,

Sub:- Regarding Ethical Clearance.

The KLE University Ethies Committee on Human Subjects for Ph. D Rescarch
Project met on 23™ March 2015 to consider your application for approval of the research
project “*Diagnostic accuracy of history and clinical tests for detecting supraspinatus

tendon tears in people with shoulder pain™,

As there are no ethical issues involved in your proposed research project, the

committee has provided approval for this rescarch project.

You are requested to report to Ethical Committee in case of the following:
. Any deviation from or change of the protocol.
2. All serious adverse events.
3

Any changes in study documents.

P r—

(Dr. Anita Dalal)
Member Secretary, Chaifman
Ph.D. Ethical Committee(Human), Ph.D. Ethical Committce(Human)
K.L.E. L'ni\:ersit,\‘. K.L.E. University, '
Belagavi. Belagavi. )

(Dr. Anil Hogade)

CCo: - The Director Academic Affairs, KLE University, Belagavi.
- The Director Research Foundation, KLE University, Belagavi

- The Registrar, KLLE University, Belagavi
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ANNEXURE I1: PARTICIPANT INFORMATION SHEET

TITLEOF THE STUDY: DIAGNOSTIC ACCURACY OF HISTORY AND

CLINICAL TESTSFOR DETECTING SUPRASPINATUSTENDON TEARSIN

PEOPLE WITH SHOULDER PAIN

OBJECTIVES/PURPOSE OF THE STUDY

Primary Objectives: To estimate the diagnostic accuracy of history almical
tests, singly or in combination, in diagnosing sigpinatus tendon tears in patients
with shoulder pain.

Secondary Objectives: To develop a prediction model, which combined utie
characteristics, history, and results from a fewichl tests, for predicting the
probability of a supraspinatus tear in patientdshioulder pain.

You are invited to participate in this researchyas are suffering from shoulder
pain.

All patients with shoulder pain with age more tiahyears, both males and females
are recruited in this study.

Dr. Sameer Haveri is the principal investigator dahd study will be conducted
under the direct supervision of Dr Kiran Patil.

Funding of the study: Investigations bill is paidymu.

PROCEDURES

If you consent to be in this study, the relevartada collected as per the proforma
provided to you. You will undergo a history takiagd clinical examination, blood
investigations, X-Ray shouder and Magnetic Resomahmaging of affected

shoulder.
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This can be performed within 2 hours.
You will be asked to undergo this procedure onlgeon
Any of the procedures will not cause much painiscamfort to you.

Any of the procedures will not cause any tempowarlasting problems to you.
RISKSAND BENEFITS:
» Benefits to the patient in the study

1. It will act as a diagnostic tool for the patients the study by providing

information regarding the presence of the disease.

2. Will help to initiate therapy once the diagnosisamfirmed.

» Benefits to the community at large

1. The data obtained from the study will help to pdeviinformation on the
diagnosis of the supraspinatus tear which will lenta basis for initiation of

treatment procedures.
RISKS: There are no risks associated with this study.

ALTERNATIVES

» Other options: Ultrasonography or Arthroscopy obwber may be needed to
diagnose and treat your condition.

» If you decline to participate in the study, youcid&n will not change the present
or future health care or other services that ydureceive. The treatment given to
you will be the standard treatment for your corditi

* You're told about the new information of this study
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WITHDRAWING / REMOVAL FROM THE STUDY:

* You can withdraw from the study during anytime yeant
* You will not be penalized for the withdraw from teeidy

* You can be removed from the study if you do ndilfthe inclusion criteria.

PRIVACY AND CONFIDENTIALITY:

* All information about the subject during the coursiethe study will be kept
confidential to the extent permitted by law. Thelesnumbers will identify the
subject in this research record.

« Information from this study may be published b subject’s identity will be

confidential in any publication.

INSTITUTIONAL/SPONSORSPOLICY

* Injury as a result of participation in study is yeare and if any such injuries

occur, it will be treated free of cost.

FINANCIAL INCENTIVESFOR PARTICIPATION

* No incentives will be given for participation inetistudy.

* There will be no reimbursement for your expenses.
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CONTACT DETAILS

If any enquiries in the future or in case of studiated problems you may contact

following person.

1. Dr. Kiran Patil, ProfessoiDepartment of Orthopaedics, KAHER J. N. Medical
College, Belgavi
2. Dr. Sameer HaveriAssociate Professor, Department of OrthopaedicsHER J.

N. Medical College, Belgavi. Mobile No. 9844333082

AUTHORIZATION TO PUBLISH RESULTS

* The results of the study are published in the irdgrurnals

Participants Name Participants Signature
Investigators Name Investigators Signature
Witness’s Name Witness’s Signature
Date

Place
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INFORMED CONSENT FORM

» The details of the research study in which | ameelgd to participate, for which |

have to undergo history taking, clinical examinatiand Magnetic Resonance

Imaging of my shoulder have been explained to me.

* | willingly, under no pressure from the researchgree to take part in this study,

and agree to participate in all investigations.aymvithdraw at any time. | am not

giving up any of my legal rights by signing thisra

* My signature below indicates that | have read d¢misre consent form or it has been

read to me, and had all my questions answeredll Ib&i given a copy of this

consent form.

SIGNATURE OF THE PARTICIPANT OR LEGALLY AUTHORIZED

REPRESENTATIVE

Participants Name

Participants Signature

Investigators Name

Investigators Signature

Witness's Name

Witness’s Signature

Date

Place
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ANNEXURE |1l1: PROFORMA

TITLE: DIAGNOSTIC ACCURACY OF HISTORY AND CLINICAL TESTS
FOR DETECTING SUPRASPINATUSTENDON TEARSIN PEOPLE WITH

SHOULDER PAIN

» Hospital Name: KLE'S Dr Prabhakar Kore Hospital &RK, Belagavi, Karnataka,

India.
I.P/ OPD NO:
Name: Age/sex:
Address: Phone no:
Occupation
HISTORY

o Pain in which shoulder? Right /Left

o Dominant Arm? Right /Left

o Pain in shoulder since how long?

0 Weakness in shoulder since how long?
o Range of motion of shoulder? Stiffness?
0 Pain:

» Severity of pain? VAS (Visual Analogue Scale)

0 1 2 3 3 5 6 7 8 9 10
'oY0) oYo) 'oY0) (G10) (olc)

No pain Mild, annoying Nagging, Distressing, Intense, Worst possible,

pain uncomfortable, miserable dreadful, unbearable,
troublesome pain horrible pain excrutiating
pain pain
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>

>

Localisation- anterior/lateral?
Is pain worsening?
Radiation?

Aggravating factors?
Relieving factors?

Do you take pain medication?
Night pain?

Is your shoulder comfortable with your arm at i@styour side?

o Limitation in ADL (Activities of Daily Living)?

o Lift weight to shoulder level without bending elb®w

o H/O Trauma?

o H/O Smoking?

o H/O Co-morbidities?

>

>

>

>

>

Diabetes mellitus
Hypertension

Thyroid disease
Hypercholesterolemia

Others

o Is he taking treatment/ taken treatment?

o0 Any other, Family history of rotator cuff tears?

CLINICAL EXAMINATION

PR:

HEIGHT:

BP:

WEIGHT: BMI:
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SYSTEMIC EXAMINATION

CVS/RS/PA/ICNS

LOCAL EXAMINATION OF SHOULDER

Inspection:

= Wasting of suprspinatus and infraspinatus
= Asymmetry of biceps muscle
= Observe the alignment of the shoulder girdle

=  Observe the position of the scapula on the thorax

Palpation:

= Tenderness is elicited at the insertion of the a@esdo the humerus

= Palpation of rent in the tendon

Range of motion:

= Range of motion should be performed first activaiyg then passively.
= Active ROM
= Passive ROM
= Apley scratch test
(Note: Internal and external rotation of the glemwmieral joint should be tested

with the arm abducted to 90 andthe patient supine. Shoulder abduction and

forward flexion should be tested with thatient standing to assess total active

range of motion available and to assess the sdauleral rhythm.)
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Tests

Right shoulder

(Affected/Control)

L eft shoulder

(Affected/Co

ntrol)

Supraspinatus strength

Infraspinatus and teres minp
strength

Thoracoscapular muscles —

>

>
>

The upper, middle and
lower trapezius,
Rhomboids,

Levator scapula,

Serratus anterior

Pectoralis major and minor

strength
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CLINICAL TESTS:

Testsfor supraspinatus Right shoulder L eft shoulder

(Affected/Control) (Affected/Control)

1. Neers Impingement Test

2. Hawkins —Kennedy's

Test

3. Drop arm Test

4. Full Can Test

5. Painful Arc Test
(Positive at how many

degrees? Use goniometer)

6. Empty Can Test (Job

[¢)

Test)

7. Palpation Test

8. External Rotation Lag

Test at 0 degrees

9. Supraspinatus  strength

test

p=3

10. Infraspinatus strength tes
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Note: Do tests on both shoulders / other shoulder isrobnt

Tests Right shoulder L eft shoulder

(Affected/Control) (Affected/Control)

Subscapularis tests

Infraspinatus tests

Teres minor tests

Biceps tests

Acromioclavicular  joint

Tests

Labral Tests
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NEUROVASCULAR EXAMINATION

CLINICAL DIAGNOSIS

BLOOD INVESTIGATIONS:

HB TC DC

ESR, CRP,

RBS, SR.CREATININE,
HIV, HBSAG

XRAY SHOULDER- AP view and Scapular Y view
MRI SHOULDER (reference standard)

* Period between index test and reference standard: Same day
* Report:

» Sizeof tear in centimeter s?

FINAL DIAGNOSIS

Follow-up: No follow-up done

Istreatment given to patientsin the same setting? Yes

What treatment given?
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Abstract

Backgroundand Aim Several patient-related factors have been identified which are responsible for the development of rota-
tor cuff tears. The purpose of the study was to assess various parameters which can be risk factors for the development of
supraspinatus tendon tear.

Methods A total of 100 patients with symptomatic rotator cuff tear, aged > 18 years, of either gender, presenting to the
outpatient department were included in this cross-sectional study. Magnetic resonance imaging was done and based on its
results; patients were identified for the type of tear. Demographic, clinical, and biochemical factors affecting the tears were
assessed using logistic regression analysis.

Results Factors such as age, gender, pain radiation, night pain, and analgesic intake had significant association with supraspi-
natus tendon tears.

Conclusion “Pain radiation” and “Analgesic intake” were two new parameters found associated with the supraspinatus tendon
tears. New parameters that have been assessed as risk factors will help in better understanding of supraspinatus tendon tears.

Keywords Magnetic resonance imaging - Shoulder pain - Rotator cuff - Analgesics - Partial tear

Introduction

Shoulder disorders rank among the most prevalent mus-
culoskeletal disorders. Shoulder pain can be a debilitat-
ing condition and is estimated to be the third most com-
mon cause of musculoskeletal consultation in primary
care [1]. A supraspinatus tear is a tear or rupture of the
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tendon of the supraspinatus muscle. The supraspinatus is
a part of the rotator cuff of the shoulder and is accompa-
nied with another rotator cuff muscle tear in most cases.
Trauma or repeated micro-trauma can cause such tears. It
is present as a partial or full-thickness tear [2]. The inci-
dence of partial tears in a study was found to be 28.7%
and the incidence of complete rupture was found to be
30.3% [3].

There are a number of risk factors which can lead to
supraspinatus tear; genetics [2, 4, 5], demographic factors
such as age [4, 6], gender [4, 7], smoking [2, 4, 8], and
alcohol [2]; biochemical factors such as hormonal influence
[2], hypercholesterolemia [4, 9]; clinical factors includ-
ing repetitive stress of lifting heavy objects [4], history of
trauma [4], lack of blood supply [4, 10], ageing of rotator
cuff [11], impingement lesions [12], diabetes [13, 14], and
athletes have a greater risk of having a rotator cuff injury
[15]. For partial tear, increased body mass density (BMI),
diabetes, and practice of heavy work can be risk factors and
may, eventually, lead to the development of complete/full-
thickness tear [16].

It is important for surgeons to know the risk factors for
tear progression, especially when non-surgical treatment

@ Springer
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is considered [17]. The knowledge of the risk factors
concerning tear progression after clinical examination is
important to identify the high-risk group of patients that
needed further MRI diagnostic and assessment. The pur-
pose of the study was to assess various parameters which
can be risk factors for the development of supraspinatus
tendon tear.

Methods

One hundred thirty-four consecutive patients with sympto-
matic rotator cuff tears visited our centre between June 2015
and August 2017. Of these, 100 new patients (100 shoul-
ders) who underwent evaluation by history taking, clinical
examination and magnetic resonance imaging (MRI) were
enrolled. Patients aged more than 18 years, of either gender,
were included. Patients with shoulder fractures, previously
treated rotator cuff tears, frozen shoulder, arthritis, previ-
ous dislocation shoulder, and instability were excluded. The
study was initiated after obtaining ethical approval by the
Institutional ethical committee. After obtaining informed
consent, all patients were evaluated by an orthopaedic
surgeon. All patients underwent MRI of the shoulder, on
the same day. Based on its findings, type of supraspinatus
tear was identified as partial-thickness tear, complete/full-
thickness tear, or no tear. The clinical examiners and MRI
reporters were not the same and were blinded at each other’s
findings.

Variables were selected based on AIC (Akaike informa-
tion criterion)/BIC (Bayesian information criterion) values
[18]. Demographic details including age, gender, occupa-
tion, and clinical features such as night pain, reduced range
of motion, weakness, duration of pain, and biochemical
data(serum cholesterol level) of the patients were collected
using a structured questionnaire.

Statistical Analysis

Data analysis was done using R i386.3.5.1. Continuous
data were represented in the form of mean+ SD and the
categorical variable was represented by the frequency
table. Association between categorical variables was stud-
ied using Chi-square test/Fisher’s test. Continuous data
were compared using ¢ test/Mann-Whitney U test. Trend
test was done using Cochran—Armitage test. Logistic
regression was used to study the factors affecting different
stages of tear. p value of <0.05 was considered statistically
significant.

@ Springer

Results

Of the 100 subjects, 69 subjects were with supraspinatus
tendinous tear which was either partial (50) or complete/
full-thickness (19). Most of the subjects in the group were
in the age group of 51-70 years. There was a linear trend
in the proportion of tear (partial+ complete) by age group
(p=0.0188). Mean age of subjects with complete/full-thick-
ness tear and partial-thickness tear was significantly differ-
ent (p=0.0199). Out of 100 subjects, male predominance
was observed. Type of occupation and trauma did not show
any statistical significance in this study. Proportion of tear
among male subjects was significantly (p=0.0296) more
than that of female subjects (Tables 1, 2).

Using logistic regression, age, gender, pain radiation,
night pain, analgesics intake, and weakness was observed
to significantly affect the total tear (Table 3).

VAS visual activity score, ROM range of motion, BMI
body mass index, ADL activities of daily living.

Age, gender, pain radiation, night pain, analgesics intake,
and weakness significantly affected the complete/full-
thickness tear. While, for partial tear gender, radiation of
pain, duration of pain, and night pain affected partial tear.
For elder subjects (> 50 years), odds of having complete/
full-thickness tear was 40.65 higher than in subjects of
age <50 years. Odds of having complete/full-thickness tear
was 10 and partial tear was 4.34 times higher for female
subjects, as compared to male subjects. Odds of having
complete/full-thickness tear was 8.67 times higher for sub-
jects with weakness. Subjects with night pain are 3.8 times
more likely to have partial tear. Odds of being complete/
full-thickness tear was 4.59 times higher for subjects with
analgesics intake (Table 4).

Discussion

The knowledge of the risk factors concerning supraspinatus
tendon tear progression is important to identify the high-
risk group of patients that needed further MRI diagnostic
and assessment, which also helps in avoiding unnecessary
MRI prescriptions, and reducing the financial burden on the
patients.

In the present study, demographic, clinical, and biochemi-
cal factors were evaluated. The most important findings of
the present study were the factors such as age more than or
equal to 50 years, male gender, radiation of pain, weakness,
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Table 1 Demographic details of the participants

Factor Sub-category Total screened With tear (partial tear+com- Without tear With partial tear With complete/
plete/full-thickness tear) full-thickness
tear

Age group <30 6 1(16.67%) 5(83.33%) 1(100%) 0 (0%)
31-50 29 17 (58.62%) 12 (41.38%) 14 (82.35%) 3 (17.65%)
51-70 57 44 (77.19%) 13 (22.81%) 32(72.73%) 12(27.27%)
>71 8 7(87.5%) 1(12.5%) 3 (42.86%) 4 (57.14%)

Age Mean +sd 53.59+12.56 56.20+11.37 47.77+13.29 5426+ 11.16 61.32+10.55

Gender Male 67 41(61.19%) 26 (38.81%) 30(73.17%) 11 (26.83%)
Female 33 28 (84.85%) 5(15.15%) 20(71.43%) 8 (28.57%)

Occupation Govt. worker 27 20 (74.07%) 7(25.93%) 16 (80%) 4 (20%)
Private worker 16 9 (56.25%) 7 (43.75%) 8 (88.89%) 1(11.11%)
Security 2 0 2 (100%) - -
Self employed 12 7 (58.33%) 5(41.67%) 4(57.14%) 3 (42.86%)
Housewife 34 27 (79.41%) 7(20.59%) 18 (66.67%) 9 (33.33%)
Others 9 6 (66.67%) 3(33.33%) 4 (66.67%) 2(33.33%)

Occupation Light jobs 78 56 (71.79%) 22(28.21%) 42 (75%) 14 (25%)
Heavy jobs 22 13 (59.09%) 9(40.91%) $(61.54%) 5(38.46%)

VAS visual activity score, ROM range of motion, BMI body mass index, ADL activities of daily living

night pain, and analgesic intake had statistically significant
relationship with the presence of supraspinatus tendon tears.

In the present study, 77% of patients aged between 51
and 70 years had symptomatic supraspinatus tendon tears
and 83% of patients aged less than 30 years had no tears.
For elder subjects (=50 years), odds of having complete/
full-thickness tear was 40.65 higher than in subjects of
age <50 years. Van Kampen et al. [19] study found similar
results. Present study also reveals that partial-thickness tears
were more common than full-thickness tears with the preva-
lence of 50% and 19%, respectively, which was also reported
by Fukuda et al. [20]. Increasing incidence of asymptomatic
rotator cuff tears, as high as 54%, above 60 years of age has
been reported [21] suggesting rotator cuff lesions as natural
correlate of aging.

In the present study, male patients were more in num-
ber than females which shows similarity with Van Kampen
et al.’s [19] study. In the study conducted by Sgroi et al. [22],
mean age was found to be 57.3 + 12.0 years and females
were more in number in their study which is in contrast with
our study.

In the present study, types of occupation did not show
any statistically significant correlation with the presence of
tears. The prevalence rate of rotator cuff tears reported in
other studies on French workers exposed to repetitive work
was even higher, ranging between 29% in highly exposed
workers and 16% in weakly exposed workers [23].

Radiation of pain in this study was seen in 77% of patients
with tear, and its p value was 0.0064, suggesting highly
significant association of this factor with tear. Though this
feature was mentioned in various literature [15, 24], its sta-
tistical significant association with supraspinatus tear was
not reported. This is the first study to report the same. Pain
radiation to lateral part of arm, elbow, forearm and thumb
side of the hand is explained by the C5 and C6 nerve supply
of the dermatomes; C5 and C6 nerves also supply supraspi-
natus and infraspinatus muscles [25].

In the present study, weakness when lifting or rotating
the arm was seen in 90% of patients with tear. This was
statistically significant (p=0.03). It is difficult to assess
if the patient has both pain and weakness. In such cases,
weakness can be assessed after giving sub-acromial anaes-
thetic injection as explained in Neer’ s impingement test.
41% of patients of rotator cuff tear experienced weakness
in other studies [19].

In this study, we found that night pain was present
in 80% of patients with tear. This was strongly statisti-
cally significant (p =0.0005). Similar results were seen
by Holtby et al. [25]. The cause for the pain at night was
when patients lie on the painful side at night, they experi-
ence pain and which disturbs their sleep.

In this study, we found that the history of analgesic
intake for shoulder pain was present in 80% of patients
with tear. This was strongly statistically significant

@ Springer
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Table 2 Clinical features of the participants

Factor Sub-category  Total screened  With tear (partial Without tear  With partial tear  With complete/
tear +complete/full-thick- full-thickness
iiess icai) tear

Dominant arm Right 98 67 (68.37%) 31(31.63%) 48(71.64%) 19 (28.36%)

Left 2 2 (100%) 0(0%) 2 (100%) 0(0%)

Weakness Present 31 28 (90.32%) 3(9.68%) 13 (46.43%) 15 (53.57%)

Absent 69 41 (59.42%) 28 (40.58%) 37 (90.24%) 4(9.76%)
Reduced ROM Absent 86 59 (68.6%) 27 (31.4%) 44 (74.58%) 15 (25.42%)

Present 14 10(71.43%) 4(28.57%)  6(60%) 4 (40%)
VAS Mean +sd 548+1.31 554+129 535+1.38 542+1.34 5.84+1.12

Median[range] 5.5 [3,9] 5(3,9] 6(3,9] 5(3,9] 64, 8]
Pain location in shoulder Anterior 35 23 (65.71%) 12 (34.29%) 14 (60.87%) 9 (39.13%)

Lateral 60 43 (71.67%) 17 (28.33%) 34 (79.07%) 9(20.93%)

Posterior 1 0 1 (100%) - -

Others 4 3(75%) 1(25%) 2(66.67%) 1(33.33%)

Radiation of pain No 35 19 (54.29%) 16 (45.71%) 14 (73.68%) 5(26.32%)

Yes 65 50 (76.92%) 15 (23.08%) 36 (72%) 14 (28%)

Night pain Present 77 62 (80.52%) 15(19.48%) 45 (72.58%) 17 (27.42%)

Absent 23 7 (30.43%) 16 (69.57%) 5(71.43%) 2 (28.57%)
Pain in which shoulder Right 66 46 (69.7%) 20(30.3%)  31(67.39%) 15(32.61%)
Left 34 23 (67.65%) 11(32.35%) 19 (82.61%) 4(17.39%)
Duration of pain <1 month 7 4(57.14%) 3(42.86%) 2 (50%) 2 (50%)
I-<3 months 33 19 (57.58%) 14 (42.42%) 10(52.63%) 9 (47.37%)
3-<1 year 45 32(71.11%) 13 (28.89%) 26 (81.25%) 6 (18.75%)
>1 year 15 14 (93.33%) 1(6.67%) 12 (85.71%) 2(14.29%)
Are you taking analgesic? Yes 67 54 (80.6%) 13(194%) 37 (68.52%) 17 (31.48%)
No 33 15 (45.45%) 18 (54.55%) 13 (86.67%) 2(13.33%)
Is shoulder comfortable with Yes 95 64 (67.37%) 31(32.63%) 46 (71.88%) 18 (28.13%)
arm at your side? No 5 5(100%) 0(0%) 4 (80%) 1 (20%)
Is ADL (activities of daily liv-  Yes 43 31(72.09%) 12(2791%) 16(51.61%) 15 (48.39%)
ing) limited? No 57 38 (66.67%) 19(33.33%) 34 (89.47%) 4(10.53%)
Do you lifting weight to shoul-  Yes 58 35 (60.34%) 23(39.66%) 32(91.43%) 3(8.57%)
dlebf le\'fl without bending No 2 34 (80.95%) 8(19.05%) 18 (52.94%) 16 (47.06%)
elbow?

History of trauma? No 73 50 (68.49%) 23 (31.51%) 37 (74%) 13 (26%)

Yes 27 19 (70.37%) 8(29.63%) 13 (68.42%) 6 (31.58%)

History of smoking? No 80 53 (66.25%) 27 (33.75%) 39 (73.58%) 14 (26.42%)

Yes 20 16 (80%) 4(20%) 11 (68.75%) 5(31.25%)
Comorbidities? No 52 33 (63.46%) 19 (36.54%) 25 (75.76%) 8(24.24%)

Yes 48 36 (75%) 12 (25%) 25 (69.44%) 11 (30.56%)
BMI Mean +sd 26.16+£327  26.33+3.56 2577+£2.50 26.10+3.59 26.95+3.52

VAS visual activity score, ROM range of motion, BMI body mass index, ADL activities of daily living
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Table 3 Factors affecting the overall tear

Factors Complete/full-thickness tear

Estimate OR [95% CI] p value
Age (years)
>50 1.4667 4.3349[1.6777-11.9818]  0.0032*
<50 Reference
Gender
Male —0.9410 0.3903 [0.1550-0.9468]  0.0402*
Female Reference
Radiation of pain
Yes - 1.3699 0.2541[0.0.0900-0.6550] 0.0064*
No Reference
Duration of pain (months)
<1 month Reference
1-3 months —0.7811 0.4579[0.0424,4.3079] 0.5090
3 months—<1 year — 1.0364 0.3547 [0.0325,3.1835] 0.3779
>1 year 1.4866 4.4221 [0.2510,153.9441] 0.3434
Weakness
Present 1.1246 3.0846 [1.1340,8.8177] 0.0300*
Absent Reference
Night pain
Present 2.5964 13.4150 [3.5601,72.2582]  0.0005*
Absent Reference
Analgesic intake
Yes 1.7346 5.6667 [2.2890,15.1494]  0.0003*
No Reference

Residual deviance is 149.62 AIC: 169.62

(p=0.0003). Initially, the pain may be mild and only pre-
sent when lifting the arm over the head, such as reaching
into a cupboard. Over-the-counter medication, such as
aspirin or ibuprofen, may relieve the pain initially. Over
time, the pain may become more noticeable at rest, and
does not reduce even with medications [26]. Its statisti-
cally significant association with supraspinatus tear was

et fhaicanma
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In the current study, subjects with comorbid conditions
were less in number which is similar to the study done by
Cadogan et al. [27].

Number of studies have investigated risk factors asso-
ciated with the progression of asymptomatic tears into
symptomatic tears like age [28, 29], gender [28, 30],
occupation [28], dominant arm, and history of trauma,
combination of aging, and precarious vascularity of the
supraspinatus tendon at the critical portion, repeated use
of the arm above the horizontal level, injury, and subac-
romial impingement [24] preoperative fatty infiltration of
the rotator cuff [30] which have shown significant effect
on rotator cuff tear [29]

In the current study, risk factors such as genetics, hyper-
cholesterolemia, duration of pain, trauma, smoking, co-
morbidities, obesity, pain severity (VAS) did not show any
statistically significant correlation as seen in other studies.
Difference in the results can be due to the difference in study
types and designs.

Assessing the effect of parameters like radiation of
pain, night pain, weakness, analgesic intake on the tendon
tears, and shoulder pain is the novelty of our study as these
parameters have not been correlated with the tendon tear
before. However, some limitations are small sample size
and a single-centre study. Future prospective is a study
with a large number of patients in multiple centres for
better understanding.

Conclusion

There are various risk factors that affect the supraspinatus
tendon tears. Factors like age, gender, radiation of pain,
night pain, analgesics intake and weakness significantly
affect supraspinatus tendon tear. Insight into these risk
factors is essential to identify the “high-risk group” of
patients that needed further MRI diagnostic and assess-
ment. This knowledge of risk factors will reduce unnec-
essary prescription of MRI and thus are helpful in low-
economy countries.
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Table 4 Factors affecting the complete/full-thickness tear and partial tear

Factors Complete/full-thickness tear Partial tear

Estimate OR [95% CI] p value Estimate OR [95% CI] p value
Age (years)
>50 3.7050 40.6523 [8.7214,189.4895] <0.0001* 0.6070 1.8349 [0.6167,5.4589] 0.2752
<50 Reference
Gender
Male —2.2351 0.1070 [0.0239,0.4787] 0.0035* —1.4693 0.2301 [0.0591,0.8962] 0.0342*
Female Reference
Radiation of pain
Yes - 1.6136 0.1992 [0.064,0.6570] 0.0081* —0.3659 0.6936 [0.2377,2.0243] 0.0532*
No Reference
Duration of pain (months)
>12 0.5560 1.7437 [0.1089,27.9109] 0.6943 2.5751 13.1330 [0.9620,179.2966] 0.0535*
3-<12 - 1.4801 0.2276 [0.0341,1.5212] 0.1267 0.2444 1.2769 [0.2236,7.2919] 0.7833
1-3 - 0.6083 0.5443 [0.0824,3.5934] 0.5276 -1.2735 0.2799 [0.0444,1.7648] 0.1753
<1 Reference
Weakness
Present 2.1595 8.6672[2.5190,29.8211] 0.0006* 0.6164 1.8522 [0.5854,5.8605] 0.2942
Absent Reference
Night pain
Present - 0.0737 0.9290 [2511,3.4364] 0.9121 1.3374 3.8091 [1.0981,13.2132] 0.0351*
Absent Reference
Analgesic intake
Yes 1.5249 4.5946 [1.3619,15.5004] 0.0139* 0.8479 2.3347[0.8001,6.8131] 0.1207
No Reference

Residual deviance 263.11 Aic:303.11 Accuracy =75.76%: No tear is taken as reference
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Introduction

otator cuff tears are the common cause of

houlder pain and dysfunction.”? The
prevalence of rotator cuff tears is 5%-39%.1"
Clinical tests should be used selectively and
tailored to the clinical condition suspected >4
Recent meta-analysis showed that data
were lacking to support most clinical
tests used for diagnosing ro
tears, and there is a need for high-quality
studies to test the diagnostic performance
of parameters from patient history and
physical examinations.*” The study was
done to estimate the diagnostic accuracy
of clinical tests and to find out which

or cuff
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combination of clinical tests is best in
diagnosing supraspinatus tendon tears.

Methodology

This prospective study was conducted in
the orthopedic department of our hospital
from June 2015 to August 2017.

Patient celection
Patients presenting with shoulder pain of age
above 18 years of either sex was included in
the study. Patients with shoulder fractures,
frozen shoulder, arthritis, bilateral shoulder
pain, previous dislocation shoulder, and
instability were excluded. Ethical clearance
has been taken from ethical committee
before conducting the study.
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Control
Unaffected opposite shoulder joint was taken as control
in our study.

Study design
Diagnostic test acuuracy study design.

Calculating the sample size

The targeted study population consists of all patients
who satisfy the criteria for inclusion and are not
disqualified by one or more of the exclusion criteria. The
included patients were a consecutive series of patients
presenting at the study center. No randomization
was done. The sample size was calculated assuming a
sensitivity and specificity of at least 0.85, the confidence
interval of 95% with a width of 0.1 and an effect size
of 0.5, leading to sample size of 70 patients with the
power of 0.9.#

Data collection

The patients of shoulder pain were evaluated by history
and clinical examination. The examiner was blinded
to the imaging analyses. Subsequently, all patients
underwent X-ray of the shoulder and magnetic resonance
imaging (MRI) of the involved shoulder as a reference
standard for the final diagnosis, which was done on the
same day [Figure 1].

Relevant clinical information
Appropriate demographical and historical data were
recorded.

Intervention

Routine clinical examination of the shoulder was
performed, and then, clinical tests were selected for
evaluation in the study [Table 1].2*7 Blood tests and
other investigations were done.

Plain X-ray films of the shoulder were useful to rule out
other causes of shoulder pain, such as osteoarthritis (of

(inclusion & exclusion criteria )

Patient characteristics and History taking

Clinical examination by orthopedic
consultant — clinical tests

X-Ray Shoulder

Magnetic Resonance Imaging of
Shoulder same day (Reference standard)

Figure 1: Methodology-data collection

glenohumeral joint and acromioclavicular joint) and
calcific tendinitis. Changes seen on plain films that are
consistent with rotator cuff disease include acromial
spurs, decreased space between the humerus and
acromion, and sclerosis and cystic changes in the greater
tuberosity.

Reference standard-magnetic resonance imaging
Experienced radiologist who was blinded from clinical
test results reported the MRI. MRI gives a great deal
of anatomic information and usually is considered
the gold standard for imaging cuff disease. The
normal rotator cuff tendon is of low signal on T1- and
T2-weighted images. Partial-thickness rotator cuff
tears most commonly appear as interruption of the
normal cuff contour, resulting in a cuff defect filled
with fluid signal. Full-thickness tears were seen as
defect has fluid-like signal and might also see tendon
retraction .t

Data analyses/statistical analyses

Sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), positive likelihood
ratio, and negative likelihood ratios were calculated
with a2 x 2 table.

Results

One hundred and thirty-four (134) patients were
collected. Thirty-four patients were excluded as per
inclusion and exclusion criteria. Effective sample size
was (134-34) 100. Table 2 shows patient’s demographic
characteristics. Sixty-seven patients were diagnosed
with supraspinatus tendon tears. Males were affected
more commonly. Right shoulder has higher incidence
of supraspinatus tendon tears. Table 3 shows different
types of rotator cuff tears and their frequency. Incidence
of supraspinatus tears was higher as compared to
other tendons and partial tears were more common.
Tables 4 and 5 show various MRI diagnoses and their
frequencies. Partial tear of supraspinatus tendon was
the most common diagnosis. Twenty-four patients had
other diagnosis [Table 5] and nine patients had normal
shoulder on MRI.

History

The highest incidence of supraspinatus tendon tears
was seen in the age group above 50-60 years, which was
clinically significant (P = 0.009). Night pain has showed
the highest sensitivity. Weakness and smoking have
highest specificities [Table 6].

Clinical tests

Painful arc test has highest sensitivity of 96%. Palpation
test, external rotation at 0°, and drop arm test have
highest specificity of 100%, 100%, and 97%, respectively.
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Table 1: Clinical tests

Clinical tests

Method to perform

Inference

Neer test

Hawkins-Kennedy
test

Drop arm test
(Codman’s sign)

Full can test

Painful arc test

Empty can test
(Jobe test)

Palpation of
tendon defect

Extemal rotation

The impingement sign is elicited with the patient seated

and the examiner standing. Scapular rotation is prevented
with one hand while the other hand raises the arm in forced
forward elevation, causing the greater tuberosity to impinge
against the acromion

The examiner forward flexes the humerus to 90° and
forcibly intemally rotates the shoulder. This maneuver
drives the greater tuberosity farther under the
coracoacromial ligament

Itand is performed by passively abducting the patient's
shoulder to 180° and then observing as the patient

slowly lowers the amm to the waist. The patient may be

able to lower the arm slowly to 90° (because this is a
function mostly of the deltoid muscle as opposed to the
supraspinatus) but will be unable to continue the maneuver
as far as the waist

The full can test is performed with patient’s arms abducted in
90° in the scapular plane and rotated 45° extemally, with the
thumb pointing upward

The painful arc test was performed with the patient standing.
The patient was asked to elevate the arm actively in the
scapular plane, until the arm was fully elevated and then to
let the arm down in the same arc

Test was performed with the patient standing, the shoulder
in 90° abduction in the scapular plane and with full internal
rotation. The thumbs were pointing toward the floor. The
patient maintained this position against downward resistance
applied by the examiner

Codman first described the palpation of full thickness rotator
cuff tears. He described the ability to palpate a “sulcus”
produced by a rent in the supraspinatus tendon. The elbow
on the affected side is flexed to 90° and held in that position.
The top of the humeral head is palpated with the arm
rotated into internal and external rotation and then hyper
extended. In external rotation, an anterior supraspinatus
tear can be felt

The patient is seated with his or her back to the physician.

A positive test is if the maneuver produces pain over
the anterolateral shoulder

Pain over the anterolateral shoulder with this
maneuver is considered positive for impingement

This test is positive when the arm drops to the side

The sign is positive when there is pain over the
anterolateral shoulder or weakness at the downward
pressure applied by the examiner

The test was considered positive when the patient
demonstrated pain over the anterolateral shoulder

or reported a painful catching between 60° and 120°
elevation

The test was considered positive when the patient
demonstrated weakness or pain over the anterolateral
shoulder during the applied resistance

The test was considered positive when the defect is
felt

The sign is positive when a lag, or angular drop,

lag sign at 0° The elbow is passively flexed to 90°, and the shoulder is held  occurs. The magnitude of the lag is recorded to the
at 20° elevation (in the scapular plane) and near-maximum nearest 5°. A positive test indicates posterosuperior
extemal rotation (i.e., maximum extemal rotation-5° to avoid cuff (supraspinatus and infraspinatus) deficiency
elastic recoil in the shoulder) by the physician. The patient
is then asked to actively maintain the position of external
rotation as the physician releases the wrist while maintaining
support of the limb at the elbow
Supraspinatus Itis tested with the arm in intemal rotation and elevated to Itis graded from 0-5
strength test 90° in the plane of the scapula Grade 0: No contraction or muscle movement
Grade 2: Movement at the joint with gravity
eliminated
Grade 3: Movement against gravity, but not against
added resistance
Grade 4: Movement against external resistance with
less strength than usual
Grade 5: Normal
Infraspinatus Itis measured by testing extemal rotation with the elbow Itis graded from 0-5
strength test flexed to 90° and the arm held to the side Grade 0: No contraction or muscle movement
Grade 2: Movement at the joint with gravity
eliminated
Grade 3: Movement against gravity, but not against
added resistance
Grade 4: Movement against external resistance with
less strength than usual
Grade 5: Normal
Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 12, Issue 1, January-April 2019 93

Page 109



Annexures

[Downloaded free from http:/mwww.ijoumalhs.org on Friday, April 30, 2021, IP: 254.176.226.177]

Haveri, et al.: Supraspinatus tendon tears

Table 2: Demography of patients
Parameters
Total patients enrolled

Number (N)

116, 16 cases excluded based on
inclusion and exclusion criteria

Effective sample size 100
Full-thickness 18
supraspinatus tear
Age (years) 32-77
Mean age (years) 61
Sex (%)

Males 10 (55)

Females 8 (45)
Side (%)

Right 13(72)

Left 5(18)
Dominant arm (%)

Right 18 (100)

Left 00
Mean BMI (range) 26.8(18-31)
Occupation

Homemaker 8

Office work/desk 6
Job

Heavy work 4

BMI: Body mass index

Table 3: Types of rotator cuff tears and their frequency

Tendon Types of tear n
Supraspinatus Partial 49
Complete 18
Total 67 patients
Infraspinatus Partial 3
Complete 00
Subscapularis Partial 1
Complete 00

21 case was associated with partial supraspinatus tear, 2™ case was
iated with I up inatus tear and 3 case was associated
with complete supraspinatus tear and partial subscapularis tear, °1 case was
iated with L inatus tear and partial infraspinatus tear

Drop arm test has positive likelihood ratio of 11,
suggesting that it is very useful test in ruling in the
disease. Diagnostic values of individual tests and
combination of tests are presented in Tables 7 and 8.

Discussion

This study evaluates diagnostic values of individual
patient’s characteristics, symptoms, and clinical tests
in supraspinatus tendon tears. The prevalence of
supraspinatus tendon tears in our study is 67%; in other
studies, it is 40%.*

According to Murrell and Walton® and van Kampen
etal ** rotator cuff tear prediction increases with increasing
age. Our study also showed increased incidence of cuff
tear in 51-60 years of age group. In our study, age above
50.5 years has very significant correlation (P = 0.009) with

Table 4: Various magnetic resonance imaging
diagnosis

MRI diagnosis Frequency
Normal 9
Partial tear of supraspinatus tendon 49
Complete tear of supraspinatus tendon 18
Others diagnosis 24
Total 100

MRI: Magnetic resonance imaging

Table 5: Other diagnosis on magnetic resonance
imaging

Diagnosis Number of
patients

Acromioclavicular joint arthritis o
SLAP tear 6°
Subacromial bursitis 3
Biceps tendinitis 2
Supraspinatus and infraspinatus tear 2
Supraspinatus, infraspinatus, and subscapularis tear 1
Calcific tendinitis 1
Type 2 acromion 14
Bankart’s lesion 1¢
Total 24

24 cases were associated with partial supraspinatus tear, 1 case was
associated with complete supraspinatus tear, 1 case was associated with
biceps tendinitis, ®1 case was associated with partial supraspinatus tear,
1 case was associated with complete supraspinatus tear, °1 case was

iated with p praspinatus tear, ¢1 case was associated with
partial supraspinatus tear. SLAP: Superior labral tear from anterior to posterior

supraspinatus tendon tears. Night pain has sensitivity of
89% in the study by van Kampen ef al., while our study
showed similar result (89%). Further, radiation of painand
patients taking analgesics showed high sensitivities of 73%
and 78%, respectively. Weakness has 34% sensitivity and
55% specificity in the study by van Kampen et al., while
our study had sensitivity of 40% and specificity of 88%
for weakness.

Sensitivity of clinical tests ranged from 6% to 96%.
Painful arc test showed highest sensitivity of 96%, which
was also reported in study by Park ef al."*) Hawkins test
had highest sensitivity of 95.2%.

Specificity of clinical tests ranged from 21% to 100%.
Palpation test and external rotation test at 0° showed
highest specificity and PPV of 100%. Drop arm test had
specificity of 97%. Park et al. showed that infraspinatus
muscle test had highest specificity of 75% and highest
PPV of 90.6% for rotator cuff disease of any type. Drop
arm test had highest specificity of 100%. In the study
by Wolf and Agrawal,"” the transdeltoid palpation test
was found to have a sensitivity of 95.7%, a specificity of
96.8%, a PPV of 95.7%, a NPV of 96.8%, and an overall
accuracy of 96.3%.

The present study (2018), Ardic et al.," Kim et al.,"?
Calis et al. ) and Itoi et al."*) have MRI as reference
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Table 6: Diagnostic values of various symptoms

Symptoms Sensitivity Specificity PPV NPV +LR -LR
Weakness 40 88 87 42 33 0.7
Radiation 73 52 75 49 1.5 0.5
Night pain 89 49 78 70 17 0.2
Are you able to lift weight without bending elbow? 51 27 59 21 0.7 1.8
History of trauma? 28 76 70 34 1.1 0.9
History of smoking? 24 88 80 36 2 0.9
Are you taking analgesics? 78 55 78 55 17 0.4
Is ADL limited? 45 61 70 35 11 0.9
Comorbidities 57 58 73 40 1.4 0.7
Al values are in percentages. ADL: Activities of daily living, PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio,

-LR: Negative likelihood ratio

Table 7: Diagnostic values of various clinical test

Clinical tests Sensitivity Specificity PPV NPV +LR -LR
Neer test 90 18 69 46 1.1 05
Hawkins-Kennedy test 75 30 69 37 1 08
Drop arm test 34 97 96 42 1 07
Full can test 93 64 84 81 26 01
Painful arc test 96 21 72 88 12 02
Empty can test 78 73 85 62 3 03
Palpation test 30 100 100 41 © 07
Extemal rotation at 0° 06 100 100 34 @ 09
Supraspinatus strength test 84 39 74 54 14 04
Infraspinatus strength test 31 91 88 40 3 08
Al values are in percentages. PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, -LR: Negative likelihood ratio

Table 8: Diagnostic accuracy of combination of tests

Combination of clinical tests Sensitivity Specificity PPV NPV +LR -LR
Neer test + Painful arc test 100 53 81 100 21 -19
Neer test + full can test 100 97 99 100 33 0
Full can test + painful arc test 100 82 92 34 56 -1.2
Neer test + painful arc test + full can test 100 100 100 100 © 0

All values are in percentages, PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, -LR: Negative likelihood ratio

standard. Barth et al.,® Itoi et al.*" Park et al., and
MacDonald et al.?? have arthroscopy as reference
standard. Holtby and Razmjou,* Murrell and Walton,
and Leroux et al.®*' have operation as reference standard.
Study designs with operation and arthroscopy as
reference standard are invasive and can induce
verification bias because only patients who require
surgery were tested with reference standard.

According to Murrell and Walton, when all three tests are
positive (supraspinatus weakness, weakness in external
rotation, and impingement) or if two tests were positive
and patient’s age is >60 years, there is 98% chance of
having the rotator cuff tear. Combined absence of these
features excludes the diagnosis. According to Parket al.,
Hawkins test, painful arc test, and weakness in external
rotation form the best combination in diagnosing
overall impingement syndrome. According to Ardic
et al. and McDonald et al., combination of Hawkins
test and/or Neer test was diagnostically inaccurate.
According to our study (2018), Neer test, painful arc test,

Indian Journal of Health Sciences and Biomedical Research KLEU -

and full can test form the best combination in diagnosing
supraspinatus tears of any type. Individual clinical tests
do not have higher sensitivity, specificity, PPV, NPV,
positive likelihood ratio, and negative likelihood ratio
all together, hence requiring combination of clinical tests
and/or prediction model. The present study confirms
that combination of clinical tests improves the diagnostic
value for supraspinatus tears.

Limitation of our study

(1) Small sample size of 100 patients, but we have
ensured all patients have undergone rigid protocol. (2)
Examiner was not blinded about history information of
the patient, which might influence the test results. Bias
was tried to be avoided by performing rigid fixed order
of clinical tests. (3) We did not assess every clinical test
for supraspinatus tear that was published. (4) Intra- and
inter-observer reliability in conducting clinical tests and
in interpreting of MRI results was not studied. (5) Fatigue
component leading to positive result was not studied.
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