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ABSTRACT

Aytag, E. O. (2019). Investigation of the Effects of Manual Therapy Techniques on
Pain and Functionality in Individuals with Shoulder Subacromial Impingement
Syndrome. Yeditepe University, Institute of Health Sciences, Physiotherapy and
Rehabilitation Program, Master thesis, istanbul.

This study was carried out with 34 patients with subacromial impingement
syndrome (SIS) to investigate the effect of manual therapy techniques on pain and
functionality in individuals with shoulder subacromial impingement syndrome. Patients
were divided into two groups as conservative treatment (CT) group and mulligan
mobilization (MM) group. Hot pack, TENS, Codman exercises, range of motion and
strengthening exercises were applied to 17 patients to be included in the conservative
treatment group. Mulligan mobilization (mobilization with movement / MWM) was
applied to 17 patients to be included in the mulligan mobilization (MM) group in
addition to the treatment applied in the conservative treatment group. Patients were
included in physical therapy and rehabilitation program for a total of 14 sessions 3 times
a week. Patients were evaluated for pain (Visual Analog Scale), range of motion
(goniometer), muscle strength (manual muscle test) and functionality (DASH)
immediately before and after treatment. The data were analyzed by using statistical
version 22.0 SPSS. As a result of the evaluations, it was determined that both treatment
methods were effective in decreasing the symptoms of patients. There was a significant
difference in favor of MM group who applied MWM in postoperative night pain,
shoulder flexion, abduction, internal rotation, external rotation muscle strength
assessments (p<0.05). There were no statistically significant differences between the
two groups in terms of other pain, range of motion, and DASH score assessments
(p>0.05). When the difference between the values before and after treatment is
examined night pain, activity pain, passive flexion and active internal rotation
parameters have been found significant difference in favor of MM group applied MWM
(p<0.05). In conclusion, in patients with SIS, we think that the combined use of MWM
technique with conservative treatment may provide more effective results in decreasing

pain, increasing range of motion, muscle strength and functional activity.

KEY WORDS: Mobilization with Movement, Subacromial Impingement
Syndrome, Functionality, Pain

This study was supported by Baskent University Research Fund (Project no:
KA17/275).



OZET

Aytag, E. O. (2019). Omuz Subakromial Sikisma Sendromu Olan Bireylerde
Manuel Terapi Tekniklerinin Agr1 ve Fonksiyonellik Uzerine Etkisinin
Arastirllmasi. Yeditepe Universitesi Saghk Bilimleri Enstitiisii, Fizyoterapi ve
Rehabilitasyon Programi, Master Tezi. Istanbul.

Bu ¢alisma omuz subakromial sikisma sendromu (SSS) olan bireylerde manuel
terapi tekniklerinin agr1 ve fonksiyonellik {izerine etkisinin arastirilmasi amaciyla SSS
tanis1 konmus 34 hasta ile yapilmistir. Hastalar randomize olarak konservatif tedavi
grubu (KT) ve mulligan mobilizasyon (MM) grubu olarak iki gruba ayrilmistir. KT
grubuna alinan 17 vakaya sicak paket (hotpack-HP), TENS, Codman egzersizleri, eklem
hareket agikligi (EHA) ve giiclendirme egzersizleri uygulandi. Mulligan mobilizasyon
grubuna alinan 17 vakaya ise konservatif tedavi grubunda uygulanan tedaviye ek olarak
mulligan mobilizasyon (hareket ile mobilizasyon/MWM) uygulamasi yapilmistir.
Hastalar haftada 3 giin toplamda 14 seans olmak tlizere fizyoterapi ve rehabilitasyon
programina alindi. Hastalar tedavi dncesi ve tedavi bittikten hemen sonra agri (Viziiel
Analog Skala), eklem hareket agikligi (gonyometre), kas kuvveti (manuel kas testi) ve
fonksiyonellik (DASH) agisindan degerlendirildi. Elde edilen veriler, istatistik siiriim
22.0 SPSS kullanilarak analiz edilmistir. Yapilan degerlendirmeler sonucunda her iki
tedavi yonteminin de hastalarin semptomlarinin azalmasinda etkili oldugu
belirlenmistir. Tedavi sonrast gece agrisi, omuz fleksiyon, abdiiksiyon, internal
rotasyon, eksternal rotasyon kas kuvvetleri degerlendirmelerinde MWM uygulanan MM
grup lehine anlamli fark bulunmustur (p<0.05). Bunlarin disinda kalan agri, eklem
hareket acikligi, DASH skoru degerlendirmelerinde iki grup arasinda istatistiksel
anlamli fark bulunamamistir (p>0.05). Tedavi Oncesi-sonrast degerlerin farki
incelendiginde gece agrisi, aktivite agrisi, pasif fleksiyon ve aktif internal rotasyon
parametrelerinde MWM uygulanan MM grup lehine anlamli fark bulunmustur (p<0.05).
Sonug olarak SSS bulunan hastalarda MWM tekniginin konservatif tedavi ile kombine
olarak uygulanmasmin agrinin azalmasinda, eklem hareket acikligi, kas kuvveti ve
fonksiyonel aktivite diizeylerinin artmasinda daha etkili sonuglar verebilecegini
diisiinmekteyiz.

Anahtar Kelimeler: Hareket ile Mobilizasyon, Subakromial Sikisma Sendromu,
Fonksiyonellik, Agr1

Bu c¢alisma Bagkent Universitesi Arastirma Fonunca desteklenmistir (Proje no:
KAL17/275).
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1. INTRODUCTION

The shoulder joint is the most mobile joint in the human body (1). At the present
time, shoulder pain can be seen at any age. It is more common in middle age group and
athletes and is an important health problem that negatively affects the quality of life.
Shoulder pain takes places in the third place among the musculoskeletal problems

according to the prevalence (2).

Subacromial impingement syndrome (SIS) is the most common syndrome
among shoulder pathologies. SIS is characterized by pain which increases with
overhead activities or elevation of the arm. SIS was first described by Neer in 1972 as a
pathology that started with inflammation, then turned into fibrosis, and was finally
characterized by rotator cuff rupture. SIS is a disease known as painful arc syndrome
which is observed as the result of repeated traumas, continuous use of the arm or using
over the level causing pain in the patient. In other words, the rotator cuff muscles,
subacromial bursa and biceps tendon squeeze in the subacromial space between
humerus proximal and carocoacromial arc formed by acromion, coracoid process,

coracoacromial ligament during the shoulder elevation (3, 4, 5).

Many factors such as weakness of rotator cuff muscles, acromial morphology,
muscle imbalance, capsular laxity or tension, dysfunction in glenohumeral (GH) and
scapulotorocic kinematics, degeneration in tendon or bursa or inflammation can cause
SIS (6, 7).

Although many treatments have been used in the SIS, only the efficacy of some
treatment has been proven by randomized controlled studies (8, 9, 10). Injections, non-
steroid anti-inflammatory drugs (NSAID), physical treatment modalities, stretching and
strengthening exercises can be considered among the non-surgical approaches in SIS
treatment (11, 12, 13).

Another method used in SIS treatment is manual therapy techniques. It includes
deep friction massage, soft tissue and joint mobilizations (14). The purpose of manual
therapy in SIS is to reduce subacromial inflammation, to enable healing and
strengthening of dysfunctional rotator cuff muscles and to provide painless shoulder
functions to the person (15, 16, 17).

In the shoulder problems which do not give sufficient respond with conventional

therapy, it is suggested to add manipulation / mobilization techniques applied to joints
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to the treatment. Unfortunately, there is little evidence of the efficacy of such
interventions in patients with SIS who do not respond to conventional treatment (6).

Mobilization with movement (MWM), a mulligan mobilization technique, is one
of the manual therapy methods that can be practiced safely and it has gained popularity
over the recent years (18). Clinically, MMT administration showed successful results in
decreasing pain, increasing painless EHA and rehabilitating functionality in various
joints in the body (19, 20, 21, 22, 23).



2. GENERAL INFORMATION
2.1. Shoulder Joint Anatomy

Shoulder is the joint of the body with maximum range of motion. The shoulder
complex, which connects the upper extremity to the torso and brings the hand to
appropriate positions to perform functions such as capture, reach and access, consists of

articulation between the humerus, clavicle and scapula bones (24, 25, 26).
2.2. Bones
2.2.1. Clavicle

Clavicle is a long, flat and cylindrical bone with the form of "S" letter. It is
located just above the first costa and close to the horizontal. It joints with manubrium
sternum in the medial and joints with acromion in lateral (Fig. 2.1.). The convexity in
the medial half of the clavicle which its outer end is depressed from the top to the

bottom, faces forward, and the convexity in the lateral half faces rear (25, 26).
2.2.2. Scapula

It is a flat, triangular bone with two sides, three corners and three edges on the
2nd and 7th costa located in the posterolateral of the thorax. It makes a 30 ° front angle
in frontal plane. The scapula is divided into six parts: the body, the spina scapula, the
acromion, the scapula neck, the glenoid fossa and the coracoid process. Glenoid fossa
and coracoid process is located in the lateral corner of the scapula (Fig. 2.1.). The
glenoid fossa has a retroversion angle of 20-70 °. Coracoid process is the zone on which
pectoralis minor, short head of biceps, coracobrachialis and coracoclavicular,
coracoacromial and coracohumeral ligaments hold. The scapula is divided into two
parts by the spina scapula in posterior and the supraspinatus muscle is located in the
supraspinatus fossa and the infraspinatus and teres minor muscles are located in the

infraspinatus fossa in the inferior.

The spina scapula ends with an acromion that appears depressed from front to
rear and extending to lateral. The acromion covers the shoulder joint from top and joints
with the clavicle. Three types of acromion have been described: anatomically flat (Type
1: 18%), curved (Type 2: 41%) and hook (Type 3: 41%). It is reported that rotator cuff

pathologies are more frequent in patients with type 3 acromion (25, 26).



2.2.3. Humerus

It is the longest and thickest bone of the upper extremity located between the
shoulder and forearm. There is a half-sphere-like structure called as humerus head
(caput humeri) at the proximal and makes joints with the glenoid fossa of the scapula
(Fig. 2.1.). The caput humeri narrows downward and takes the name of the collum
anatomicum. Joint capsule holds collum anatomicum. There are two process called the
tuberculum majus and minus at the exterior of caput humeri. Supraspinatus,
infraspinatus, teres minor muscles hold tuberculum majus and the subscapularis muscle
holds tuberculum minus. The groove between tuberculum majus and minus is called
sulcus intertubercularis (bicipital groove). The long head of the biceps tendon and a
branch of anterior circumflex artery pass through this groove. The neck part located
under the tubercles is called collum chirurgicum. The opening between the caput humeri
and the corpus humeri has an angle of 130 ° facing downwards. On the outer edge of the
corpus humeri, there is a rough area called tuberositas deltoidea where deltoid muscle
holds. The radial groove is located beneath the tuberositas deltoidea. The radial nerve
and the arteria profunda brachii pass through this groove. The distal end of the humerus
is in the form of reel. There are two process which is called medial epicondyle on the
inner side and lateral epicondyle at the exterior side. Behind the medial epicondyle there
is the groove called sulcus nervi ulnaris which the ulnar nerve passes through. There are
two conjugate joint surfaces called as trochlea humeri in the medial and as capitulum
humeri in the lateral which are under the distal end. Trochlea humeri makes joint with

the upper edge of ulna and capitulum humeri makes joint with radius head (25, 26).



Front view
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Figure 2.1. Shoulder Complex Bones

2.3. Joints
2.3.1. Glenohumeral (GH) Joint

It is a joint with covered with hyaline cartilage between the caput humeri and the
glenoid fossa and is movable in multi-axis and in the type of ball and socket. However,
only 1/3 of the caput humeri makes contact with the glenoid. Therefore, its stability is

provided primarily by strong ligament and muscle structures (27).

Passive stabilizers of the joint are joint capsule, glenoid labrum, coracohumeral
ligament, coracoacromial ligament and the joint surface of glenoid cavity (Fig. 2.2.).
The upward slope of the glenoid fossa increases inferior stability. Glenoid labrum made
of fibrous cartilage increases the contact surface with humerus head by deepening the
glenoid fossa, and makes more contribution to the joint stabilization. The joint capsule
is composed of three parts as to be upper, middle and lower and called as capsular
ligament. Tuberculum supraglenoidale which the long head of biceps muscle holds
takes place in the upper part of the capsule. GH ligament is located on the anterior
surface of the capsule and consists of three parts: superior, medial and inferior. The
inferior GH ligament plays an important role in the anterioinferior stabilization of the
shoulder joint in abduction and external rotation. The contribution of the superior and
medial parts in the stabilization is low. The broadband-shaped coracohumeral ligament
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strengthens the upper part of the joint capsule. It starts from the lateral of coracoid
process and proceeds to exterior and hold to the anterior edge of the tuberculum majus
(Fig. 2.2.). It prevents inferior translation when humerus is in adduction. Transverse
humeral ligament extends from the humerus tuberculum majus to the tuberculum minus.
This ligament turns the intertubercular sulcus into the canal. This ligament acts as a
retinaculum for the long head of the biceps and reinforces the tendon in the sulcus. The
coracoacromial ligament is a triangular ligament that lies between the coracoid process
and the acromion. Acromion, coracoid process and coracoacromial ligament form the
coracoacromial arch. This arch protects the humerus head and rotator cuff tendons and
prevents dislocation of the humerus to the superior during arm elevation. These
structures are separated by a bursa from the supraspinatus tendon. The zone between the
coracoacromial arch and the GH joint is expressed as a subacromial space. The
supraspinatus tendon, the upper fibers of the subscapularis tendon and the infraspinatus
tendon pass through this space (25, 26, 27).

The active (dynamic) stabilizers of the joint are rotator cuff muscles and the
trapezius, serratus anterior, rhomboids and levator scapula muscles which are scapular
rotators. Among the rotator cuff muscles subscapularis is located in anterior,
supraspinatus is located in superior, infraspinatus and teres minor are located in
posterior. The activity of these muscles provides the humeral head to be centralized in
the glenoid cavity (28, 29).

2.3.2. Acromioclavicular Joint

It is a planar joint located between the lateral end of the clavicle and the medial
of the acromion and its both joint surface is covered with fibrous cartilage and its long
axis is in anteroposterior direction (Fig. 2.3.). There is a disc between the joint faces.
The upper surface of the joint is covered by the acromioclavicular ligament. The
coracoclavicular ligament is located between the clavicle and the coracoid process (Fig.
2.4.). The coracoclavicular ligament is divided into two parts; trapezoid on the external
side and the conoid in the rear inner side (30).



2.3.3. Sternoclavicular Joint

It is between the sternal end of the clavicle and the manubrium sternum and is a
sellar type joint that connects the shoulder complex to the thorax (Fig: 2.3.).
Intraarticular disc and fibrous joint capsule between the joint surfaces, anterior and
posterior sternoclavicular ligaments contribute to the stability of the joint. The sternal
ends of the two clavicles joints with interclavicular ligament. Costoclavicular ligament
takes place between the first costa and clavicle. Anterior sternoclavicular ligament
limits anterior movement, posterior sternoclavicular ligament limits posterior
movement, interclavicular ligament limits downward movement, costoclavicular

ligament limits elevation, protraction and retraction (31, 30).
2.3.4. Scapulothoracic Joint

It is defined as a physiological joint. It contributes to the formation of
movements without structures such as synovial membranes and fibrous capsules (Fig
2.3.). The anterior surface of the scapula is separated from the chest wall by
subscapularis and serratus anterior muscles. An important part of the scapulothoracic

movements is between the fascia of these muscles and the thoracic fascia (32).

Coracoacromial ligament

Supraspinatus

tendon Coracoid process

Coracohumeral
hgament

Subdeltoid
bursa

Biceps brachii

Infraspinatus
tendon

tendon
Glenoid fossa Superior
glenohumeral
ligament

¢ Subscapularis
tendon

Middle
glenohumeral
ligament

Teres minor
tendon

. Inferior gleno-
humeral ligament

Figure 2.2. Shoulder Complex Ligaments, Tendons



ternoclavicular joint

Scapulothoracic joint
Acromioclavicular joint
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Figure 2.3. Shoulder Complex Joints
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Figure 2.4. Subacromial Space



Bursae
Subacromial-Subdeltoid Bursa

It is located between the joint capsule and the acromion (Fig. 2.4.). It is usually
located under the coracoacromial ligament and is associated with subdeltoid bursa.
Therefore, it is called subacromial bursa instead of two bursas. There is no connection

with GH joint. Reactive inflammation may be seen in bursa at SIS (32).

Subscapular Bursa

It is located between the subscapular tendon and the joint capsule. It is
connected with GH joint. Apart from these, bursas can be found between the long head
of the triceps and the teres major muscle behind the coracobrachialis muscle (33).

Shoulder Dynamic Stabilizers
1. Rotator Cuff (RC) muscles (Fig. 2.5.) and biceps long head tendon

2. Scapulatorasic muscles (contain M. Trapezius [upper, middle and lower parts] M.
Levator Scapula, M. Serratus Anterior, M. Pectoralis Minor and M. Romboideus.

Postural support is provided by upper part of M. Levator Scapula and M. Trapezius. )
3. Proprioceptive feedback

4. Dynamic neuromuscular control (34, 35).



Rotator Cuff Muscles

Supraspinatus

/‘ Teres minor

Anterior view Posterior view

Figure 2.5. Rotator Cuff Muscles

Shoulder Static Stabilizers

1. Bone geometry of humeral head and glenoid fossa
2. Glenoid labrum

3. Negative intraarticular pressure and joint fluid

4. Capsule (Joint surface is covered with a cartilage of hyaline. It extends joint surfaces
and increases the stability by increasing the glenoid-humerus head relations by 75%
vertical and 56% in transverse direction. Thus, stability is provided in the movement

limits of shoulder joint without any limitation (35, 36).
5. Ligaments

-Superior GH ligament

- Middle GH ligament

-Inferior GH ligament

-Coracohumeral ligament

- Coracoacromial ligament (Fig. 2.2.) (37, 36).
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Subacromial Space

Clinically, the most important structure in the acromioclavicular joint region is
the subacromial space. This space consists of the coracoid process, the acromion and the
coracoacromial ligament, which provide interconnection (Fig. 2.4.). Deltoid muscle is
located above the subacromial space, and subacromial bursa, supraspinatus muscle and
biceps long head is located under it. This structure protects the humeral head and rotator
cuff tendons from direct trauma and also prevents upward dislocation of the humeral
head (5).

2.4. Shoulder Complex Muscles

Rotator Cuff Muscles: It is a complex consists of four muscles and these
muscles start from the scapula and proceed along the joint capsule, mix with capsule
fibers in tuberculum majus and minus adherence zone and hold this zone (38). It forms
from supraspinatus, infraspinatus, teres minor and subscapularis muscles and plays an
important role in the movement and stabilization of the shoulder joint (Table 2.1.) (38,
39).

M. supraspinatus: It is located on the upper part of the scapula. It is the most
important muscle of the rotator cuff and is the most exposed muscle to injury (39). It
starts from fossa supraspinatus and passes under the coracoacromial arch and adheres to
the tuberculum majus (Fig. 2.5.). It makes abduction to the shoulder and makes the
maximum contraction at the first 30 ° elevation (40). It is surrounded by subacromial
bursa and acromion above and it is surrounded by the humerus head at the bottom.
Therefore, the tendon is exposed to compression and injury. Especially, the possibility

of supraspinatus rupture increases in people aged 40 years and over (Table 2.1.) (3).

M. infraspinatus: 60-90% of external rotation is performed by this muscle (41).
It adheres to the posterior of tuberculum majus (Fig. 2.5.). It is the depressor of humerus
head. It covers the humerus head during internal rotation and stabilizes the shoulder

against posterior subluxation. When the shoulder is in abduction and external rotation, it
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pulls the shoulder towards the posterior and prevents anterior subluxation (Table 2.1.)
(32).

M. Teres Minor: It starts from the middle zone of the lateral edge of the scapula
and it adheres to lower back of the tuberculum majus (Fig. 2.5.). Deltoid is located in

the upper zone and posterior capsule is located in the lower zone (Table 2.1.) (42).

M. subscapularis: It starts from subscapular fossa in anterior surface of the
scapula and it passes from the anterior of joint and adheres to the tuberculum minus
(Fig. 2.5.). It provides internal rotation to the shoulder and its lower fibers function as
humerus depressor (42, 43). Subscapularis muscle prevents anterior dislocation when
the arm is near the body and prevents anterior dislocation together with middle and
lower GH ligaments when shoulder joint is in 45 ° abduction (Table 2.1.) (44).

M. Deltoid: It starts from the 1/3 lateral of the clavicle, the acromion and the
spina scapula and adheres to the deltoid tubercle in the proximal humerus. Functionally
there are three parts. The middle part providing shoulder abduction is also the strongest
part. Anterior deltoid is involved in flexion and also has a role in horizontal adduction
and internal rotation. The posterior deltoid provides extension and horizontal abduction.

It also involves in external rotation (Table 2.1.) (45).

M. Teres Major: It starts from the low angle from the outer edge of the scapula
and moves around the arm from the anterior and adheres under tuberculum minus. It

provides adduction and extension to the arm (Table 2.1.) (32).

M. Trapezius: It starts from spinous process of C7-T12 vertebras (40). The
place for adhesion is 1/3 exterior part of clavicle for upper fibers, acromion and spina
scapula for lower cervical and upper thoracic fibers and medial of the spina scapula for
the lower fibers (46). This muscle works as a scapular retractor. The upper fibers
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provide elevation to the scapula and the lower fibers provide depression and retraction
(Table 2.2.) (40, 46).

M. Levator Scapula: It starts from protrusion of C1-C3 and sometimes C4
vertebra and adheres to the upper corner of the scapula. It participates to the scapula
elevation with trapezius upper fibers (Table 2.2.) (40, 46).

Rhomboid Muscles: Rhomboid minor starts from spinous process of the C7-T1
vertebra, and adheres the medial edge of scapula as close to the base of the spina
scapula and rhomboid major starts from the spinous process of T2-T5 vertebra and
adheres to scapula medial under the place where the rhomboid minor adheres. In
addition to involvement to scapula elevation, its main task is to provide retraction to
scapula (Table 2.2.) (40).

M. Serratus Anterior: It starts from the anterior of the first eight costas and
ends at the costal side of the scapula. Its task is the protraction of the scapula and
upward rotation (Table 2.2.) (3, 46).

M. Pectoralis Minor: It starts from 2-5 costas in the anterior of the chest wall
and adheres to coracoid process of the scapula. Its task is the depression and protraction
of the scapula (Table 2.2.) (40).

M. Biceps: It has two origins. While its long head starts from the bicipital
tubercle of the glenoid and the upper corner of the labrum, the short head is originating
from the coracoid process. Its main function is in the elbow joint but since the tendon of
the long head passes through the capsule of the shoulder joint, it involves in diseases
associated with the shoulder joint. It helps the humerus head's depression, especially
during external rotation on the shoulder (Table 2.1.) (39, 40).

M. Latissimus Dorsi: It starts from spinous process of T7-T12 vertebra,
thoracolumbar fascia, iliac crest, 9-12. costas and the lower edge of scapula and ends in

the medial of the bicipital groove. It has a role in internal rotation, extension and
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adduction of the arm. It also provides a downward rotation to the scapula (Table 2.2.)

(47).

M. Pectoralis Major: It starts from the medial of the clavicle, sternum and the

first 6 costal cartilage and adheres to the tubercle majus in the humerus. It consists of

three parts. While the clavicular part is involved in the flexion with the anterior deltoid,

the lower fibers support extension. This muscle is a strong adductor of the GH joint and

indirectly serves as the depressor of the lateral corner of the scapula. Internal rotation

and scapular depression are also affected when the sternocostal part is affected (Table

2.1.) (40).

Shoulder complex muscles according to their functions are given in Table 2.1. and

Table 2.2.

Table 2.1. GH Joint Muscles and Functions

GH Joint Muscles

Shoulder Flexion

Deltoid
Biceps brachii

Coracobrachialis

Shoulder Extension

Deltoid
Latissimus dorsi
Teres major

Teres minor

Shoulder Abduction

Deltoid

Supraspinatus
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Shoulder Adduction

Pectoralis major
Latissimus dorsi

Teres major

Shoulder Internal Rotation

Subscapularis
Pectoralis major
Latissimus dorsi

Teres major

Shoulder External Rotation | Infraspinatus

Teres minor

Table 2.2. Periscapular Muscles and Functions

Periscapular Muscles

Scapular protraction

Serratus anterior

Pectoralis minor

Scapular retraction

Trapezius
Romboideus major

Romboideus minor
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Scapular elevation Levator scapula

Trapezius

Scapular rotation Serratus anterior
Trapezius
Romboideus major

Romboideus minor

Shoulder Joint Biomechanics

Movement in the frontal plane (Abduction-adduction)

The movement of the upper extremity in the process of frontal plane determines
upward rotation of GH joint and scapula. It simultaneously involved in the movement at
acromioclavicular and sternoclavicular joints. During the first 90 ° of movement, the
clavicle makes approximately 40 ° elevation in the sternoclavicular joint.

It rotates 40-50 ° along its long axis in the remaining part of the movement.

It makes approximately 20 °© movement in the starting and closing stages of
elevation simultaneously in the acromioclavicular joint (48).

2/3 of the 180 ° abduction is performed from the GH joint and 1/3 is performed
from the scapulothoracic joint. GH / scapulothoracic rate of movement is 2: 1. This is
expressed as scapulothoracic rhythm (36). The muscles which are responsible from GH
elevation are the middle part of the deltoid and the rotator cuff muscles. The deltoid
forms the upward vectorial part of the force couple. The rotator cuff stabilizes the
humeral head and forms a downward vectorial force (48, 25).

Internal rotation is performed by the subscapularis, pectoralis major, and the
anterior part of the deltoid, while the adduction is associated with coracobrachialis.
During the adduction-internal rotation of the shoulder to the anterior body, the scapula
makes abduction and this movement is controlled by the serratus anterior and pectoralis

minor muscles. The posterior adduction movement of the shoulder is provided by the
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latissimus dorsi, teres major, the long head of the triceps and the posterior part of the
deltoid. Latissimus dorsi and teres major also determine the internal rotation. During
this movement, the middle part of the trapezius, the rhomboids and the latissimus dorsi
provides adduction to scapula in combined form. The scapula rotates downward as it
moves down the maximum elevation. This movement is provided by the cooperation of
the latissimus dorsi, the lower part of the pectoralis major and the levator scapula. The
pectoralis minor serves as the downward-oriented of force couple levator scapula and
rhomboid serves as upwardly-oriented vector component. In cases of heavy load-
bearing activity on the shoulder, levator scapula, the upper part of the trapezius and the
rhomboid muscles, which are the elevators of the scapula, are involved in the upward
stabilization of the frontal plane (48, 25).

Resultant pull of
deltoid

Resultant action
of supraspinatus

i

Figure 2.6. Vector Forces on Shoulder Complex

Movement in sagittal plane (flexion-extension)

The flexion in the sagittal plane, made by the anterior part of the deltoid, the
biceps, the coracobrachialis, and the clavicular head of the pectoralis major. During this
movement, the rotator cuff is also active for stabilization of the humeral head (Fig. 2.6.).
Scapula is in the stable position on the thorax in the first 60 ° flexion and the first 30 °©
abduction of the GH joint. Then the scapula begins to participate in movement and

function, and the scapula and GH joint movements continue in a synchronous manner.
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All extensors are active except pectoralis major in extension. The extension is 60 ° and

the gravity and the down rotators of the scapula are added to the movement (48).
Movement in the horizontal plane

While the upper extremity is at 90 °© elevation in the frontal plane, the extreme
end of the extremity draws an arch of 165 © in the horizontal plane. The flexor and

extensors of the GH joint control the movement. (48)
Rotational movement

When the upper extremity is held in the shoulder neutral position and the elbow
is held at 90 ° flexion, the distal end of the extremity can draw 80 ° internal and 60 °
external rotation arch. When the shoulder is raised 90 ° in the frontal plane, the rotation
capacity increases by 90 ° in external rotation and 70 ° in internal rotation. The primary
muscles of internal rotation are pectoralis major, latissimus dorsi, and subscapularis.
Teres major serves as a secondary rotator. The primary muscle of external rotation is
infraspinatus. Teres minor and deltoid posterior fibers are assistant external rotators
(48).

2.5. Subacromial Impingement Syndrome (SIS)

SIS occurs with compression and inflammation of starting from the
supraspinatus tendon, subacromial bursa and biceps tendon in the subacromial space
between humerus and coracoacroamial arch (Fig. 2.7.). It was first described by Neer in
1972 (3, 49, 50).
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Figure 2.7. Coracoacromial Arch

2.5.1. SIS Etiopathogenesis

SIS etiology is usually multifactorial. It has been found that the SIS is mostly
found in the young (under 25 years) and the middle age group (25-40 years) (51). Any
situation that disrupts the relationship of subacromial structures can cause impingement.

This is divided into 2 as intrinsic and extrinsic.

Intrinsic impingement: It consists of intrinsic factors. These include, changes
in the vascularity of RC, degeneration, anatomical or bone anomalies, which are directly
related to the subacromial space (Fig. 2.9). It is characterized by complete or partial
rupture in tendons, which are formed by minor or major trauma of the tendons as a

result of degenerative conditions.

Extrinsic impingement: Factors leading to contraction of the subacromial
outflow form extrinsic causes (Fig. 2.9). It occurs as the result of tendon inflammation
or degeneration occurring as the result of mechanical compression which is applied
externally to the tendon. Morphology of the acromion, degenerative changes in the
acromioclavicular joint, thickening or stiffening of the coracoacromial ligament,

morphology of the coracoid process, presence of os acromiale and cinematic changes
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around the shoulder (muscle imbalance and motor control problems of RC and
scapulothoracic muscles, capsule tension scapulothoracic rhythm problems),
inappropriate postural changes, inappropriate training positions, accelerating factors
including occupational or environmental risks are included in extrinsic factors (5, 52,
53, 38).

The type of acromion is also an important reason for the development of SIS.
Morphologically, there are 3 types of acromion: Typel - flat, Type 2 - curved, Type 3 -
hook form (Fig. 2.8.). Type 3 acromion is more closely associated with the SIS (54).

Figure 2.8. Types of Acromion

Vascular anatomy of RC is important due to its role in the pathogenesis of
rupture formation. Through the anatomic studies, it is revealed that there is a
hypovascular zone in a few centimeters close to insertion of supraspinatus tendon and

degeneration and ruptures occur in this zone (38).

SIS also can be divided into two as primary and secondary impingement.
Primary impingement is usually seen in middle-aged patients. It occurs as a result of

mechanical impingement of the structures in the subacromial space.

Secondary impingement is more common in people with GH instability. GH
instability causes GH laxity. The increase in external rotation angle, weakness of the
scapulothoracic muscles and the weakness of the muscles responsible for the stability of
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the GH joint are among the important factors leading to secondary impingement. (55,
56, 57).
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Figure 2.9. SIS Etiopathogenesis

2.5.2. SIS Symptoms and Neer Classification

SIS is the staging which is first developed by Dr.Neer in 1970s and defined as 3

phases.

Stage 1 (edema and hemorrhage): Although it is frequently observed in
patients under 25 years of age, it can be seen in all ages. It is usually characterized by
edema and hemorrhage of supraspinatus tendon and long head of biceps and it leads to
fibrosis and thickening in subacromial bursa. Impingement occurs more as the result of
this thickening. The painful arch test, Neer's impingement finding, the Hawkins test can

be found positive. Sensitivity occurs with palpation in tuberculum majus and insertion
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of supraspinatus tendon which on the anterior surface of acromion. There is bicipital
sensitivity. At the same time, rupture may be seen in RC muscles at this stage. It is a

reversible lesion and responds to conservative treatment (Table 2.3.).

Stage 2 (Fibrosis and tendinitis): It is frequently seen between the ages of 25-
40. It is characterized by chronic inflammation. There are changes in supraspinatus
tendon and fibrotic changes in subacromial bursa. Pains are more and affect activities of
daily living (ADL). There is soft tissue crepitation. It may not always respond to

conservative treatment (Table 2.3.).

Stage 3 (Bone changes and tendon ruptures): It is commonly seen in
individuals over 40 years of age with complaints of intermittent and progressive
shoulder pain. Partial or full-layer rupture in RC muscles, bicipital tendon rupture,
acromion and tuberculum majus bone changes, osteophytic formations are seen. There
is sensitivity in the acromioclavicular joint. Muscle weakness is found, especially in
abduction and external rotation. Surgical indications are seen and surgery is indicated
for patients who do not respond to conservative treatment, and anterior acromioplasty
and RC repair are performed (Table 2.3.) (3, 55, 58, 59).

Stage Features

I Rotator cuff inflammation, edema and hemorrhage

I Fibrosis and tendinitis

Il Partial or full-layer rupture

[11A Ruptures smaller than 1 cm

I11B Ruptures bigger than 1 cm

v Multiple tendon ruptures

Table 2.3. Neer Classification
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2.5.3. SIS Clinical Assessment

Examination includes anamnesis, inspection, palpation of bone, joints and soft
tissues, range of motion (ROM), specific tests, muscle tests, and neurological

examination (muscle strength, reflex and sensory examination).

Anamnesis

When a patient applies with a complaint of shoulder pain, firstly pain character
should be determined. If the pain starts slowly and is felt in the lateral part of the upper
extremity or the deltoid area and if it increases with frontal elevation, rotator cuff
tendonitis may be suspected (60, 61). In case of significant pain and weakness in
overhead activities, SIS may be considered. Cervical pathology, thoracic outlet
syndrome, compression neuropathy, and reflex sympathetic dystrophy may be
associated with spanning pain in arm. Rotator cuff tendonitis or acromioclavicular joint
pathology should be considered in the presence of night pain; chronic rupture of rotator
cuff or capsulitis should be considered in the presence of constant and deep pain which

increases with movement (60).

To know the past traumas and injury mechanism has an important role in making
a diagnosis. To fall when the arm is extremely tight may result in shoulder instability in
young people and results with rotator cuff rupture in the older people. Falling on the
shoulder may cause rotator cuff and acromioclavicular joint damage. To learn the sport
activities of the patient can provide detection of over use pathologies. The history and
family background of the patient must be examined due to the diseases which can be
accompanied by shoulder pathologies such as inflammatory rheumatoid diseases such
as rheumatoid arthritis, cerebrovascular events, heart diseases and diabetes (62, 60). As
addition to joint localized causes, shoulder pain may be caused by cervical and thoracic
pathologies. Therefore, cervical and thoracic region should be evaluated during

shoulder examination (62, 63).
Inspection

The patient must be evaluated in standing and sitting position and the posture
should be evaluated from the anterior and posterior. The dressing and undressing of the

patient must be observed to have an idea about patient’s functional limitations (60, 32).
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In the presence of deformity in the shoulder zone, the humerus or clavicle
fracture or acromioclavicular joint separation should be considered. In the rupture of the
long head of the biceps, swelling in the anterior region of the upper arm can be easily
observed. If atrophy is observed in the supraspinatus and infraspinatus muscles of the
patient, cervical root disorders, peripheral nerve pathologies and chronic RC injuries
should be considered in the differential diagnosis. During elevation, scapulohumeral
and scapulothoracic rhythm should be evaluated and the presence of asymmetry should
be noted. The symmetry of the scapulae and shoulder zone should be observed, and the
movement pattern of the periscapular region should be examined with shoulder
movements. In addition, the conditions which may be accompanied such as winged

scapula and scoliosis must be considered (60).
Palpation

Palpation should usually be started from the sternoclavicular joint and continued
throughout the clavicle and acromion, bicipital tendon, supraspinatus, infraspinatus,
spina scapula and trapezius muscle must be palpable bilaterally. Palpated structures
should be evaluated in terms of sensitivity, temperature increase, swelling and muscle

spasm (62).

Sensitivity may occur with palpation in the zone where the rotator cuff adheres
to the tuberculum majus and minus. An excessive sensitivity is observed when pressed

on the shoulder which held in the acute calcific tendinitis (60).

For myofascial pain in the shoulder and cervical area, trigger points should be

considered and sensitive points should be considered for fibromyalgia syndrome (60).
Pain Assessment

The primary complaint in patients is pain. Pain is described during movements
involving shoulder internal rotation and overhead activities such as reaching a high
shelf, combing hair. Night pain which is seen in acute period makes think the
inflammation. Pain is often on the anterior or lateral deltoid muscle (64). Mechanical
pain caused by lying on the affected side is a common problem. These patients usually
describe pain in the ROM between 70 ° -120 ° of shoulder abduction (64, 65). If there is
pain above 120 °, acromioclavicular joint pathologies should be considered (66). Visual

analog scale (VAS) can be used to evaluate pain severity (67, 68). In addition, the start
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time, cause, factors that increase and decrease the pain, and the presence of night pain
should be questioned.

Assessment of Joint Range of Motion (ROM) and Muscle Strength

Limitation in joint movements is not normally expected in the SIS. It is mostly
related to pain in certain range of joint movement. Especially when passive joint motion
is limited, different shoulder pathologies such as frozen shoulder should be considered.
In the clinic, joint motion is most commonly evaluated using a standard goniometer.
The normal range of motion of the shoulder joint is flexion 180 °, abduction 180 °,

internal rotation 90 °, external rotation 90 ° (69).

Muscle strength is not significantly decreased in SIS (64). However, patients
have difficulty in exposing the force due to the pain. Therefore, both shoulders should
be compared and painful conditions should be determined in the evaluation. In the
evaluation of muscle strength, manual muscle testing is one of the frequently preferred
methods for being easy and practical application. However, there may be different

results among whose applying the test (70).

Assessment of Scapular Stabilization

It is known that there are changes in the position and kinematics of scapula in
SIS (71, 72, 73). Therefore, the scapular position and movements should be evaluated.
The condition of the scapula should be observed in a static position and during bilateral
arm elevation and abnormal movements or positions should be determined (74, 75). If
there is scapular dyskinesia, the type should be noted. Scapular position and kinematics
can also be evaluated by radiological methods (66). In impingement syndrome, scapular
upward rotation, external rotation and posterior tilt movements were reported to be
reduced (76).
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Special Tests
Neer Test

In the test described by Neer, while the rotation of the scapula is prevented and
impingement occurs in the supraspinatus tendon with elevation and anterior flexion of
the shoulder. During this examination, wrinkling and dissatisfaction on the face are

observed. This is regarded as a sign of impingement (77, 3, 78, 79).
Hawkins Test

It is a forced internal rotation of the shoulder with 90 ° anterior flexion of the
humerus. Through this maneuver, pain occurs in the shoulder of patients (80, 78, 81,
79).

“Empty Can" Test (Supraspinatus Test, Jobe's Test)

The supraspinatus tendon is usually one of the tendons which are most affected
by rotator cuff injuries. It can be tested with the resistance applied to the motion during
the 90 ° shoulder elevation in scapular plane and full-grade internal rotation (thumb
down, empty can position). In this position, the subacromial space narrows to the
maximum degree, and symptoms such as pain and non-resistance to movement occur in

the problematic supraspinatus tendon (80, 82, 83).

»”Full Can” Test

In contrast to “Empty Can" test, it may be performed during 45 ° external
rotation (thumb upwards, full can position). According to the Empty Can test, the gap in
the subacromial space is more. Tuberculum majus is less impinged under the
coracoacromial arch during internal rotation and the risk of pain formation is lower.
Therefore, it is mentioned that it is a more reliable test for evaluating supraspinatus (80,
82, 83).

26



Impingement Test

%1 10%ml xylocaine (lidocaine) injection is applied to the subacromial space
and the response of the patient is evaluated. If there is a significant decrease or
disappearance of the pain after local injection, this is determined as a positive
impingement test (78).

Assessment of Painful Arch

The test is considered positive if the pain occurs between 60 ° and 120 ° in the
shoulder abduction of the cases in the evaluation of painful arch. It is observed that the
pain decreases as the result of removal of tuberculum majus from acromion when the
patients take their shoulders to external rotation. Thus, the degree of shoulder abduction

can be increased (80, 78).

2.5.4. Imaging Methods in the Diagnosis of Subacromial Impingement Syndrome

Direct Radiography: Calcific lesions, GH and acromioclavicular osteoarthrosis
and other skeletal pathologies can be seen. Shoulder radiography is normal at early
stage. In the late periods of stage 3 and stage 2, cystic and sclerotic changes around the
tuberculum majus, osteophytes, degenerative changes in the acromioclavicular joint,
and narrowing of the subacromial space (below 7 mm) may be seen. Direct radiograms

are taken in anteroposterior, 30 ° caudal and lateral scapular planes (62).

Ultrasonography: It is a preferred method for being easy to apply, cheap,
noninvasive, having the opportunity to be comparable with the opposite shoulder and
not involving radiation. Depending on the individual who is involved, the sensitivity
can vary in rates of 63m100% in the detection of RC rupture. In stage 1, there is a non-
homogenous echo pattern with diffuse echo reduction in the tendon, whereas in stage 2,
there is a non-homogeneous appearance with increased echo pattern in place and
irregular thinning of the tendon. There is no irregularity in the joint or bursal surface of
the tendon and the tendon maintains its continuity. In stage 3, the continuity of the
tendon is not observed, focal hypoechoic area in the tendon and liquid in the
subacromial and subdeltoid bursa is observed (84). The sensitivity and specificity of the

partial rupture are low when compared to the full-layer ruptures (85).
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Arthrography: GH joint capsule, subscapular bursa, inferior axillary pouch and
bicipital tendon are seen (62). It has good sensitivity in the detection of full-layer
rupture and high-grade partial articular rupture. However, it is usually normal in the
early stages of degeneration and in partial rupture. In addition, fibrosis is partially
developed or partially healed full-layer ruptures are conditions that reduce its sensitivity
(86).

Magnetic resonance imaging (MRI): It is a noninvasive method without
radiation and has high soft tissue resolution and the capacity of multiplanar imaging. It
has 80 %100% sensitivity and 88 %94% specificity in full-layer rupture of RC. In
partial rupture, it has 82% sensitivity and 85% specificity (87, 88). However it is an
expensive technique. Tendon volume increases in tendinosis and while moderate signal
increase is observed in T1-weighted image, no signal change is observed in T2. In the
advanced period of tendinosis, intrasubstance rupture starting from the inside of the
tendon fibers becomes localized partial rupture and full layer rupture in joint and bursal
surface. In partial ruptures, the hyperintense area within the tendon is observed in only
one side of the tendon in T2-weighted image (89). In full-layer ruptures, the rupture
occurs more in the zone where the tendon adheres to the bone, and edema is observed in
fat-induced sequences of increased bone marrow edema within the adjacent humerus
head (90).

Differential Diagnosis of Subacromial Impingement Syndrome
1. GH instability

2. Adhesive capsulitis

3. Acromioclavicular joint pathologies

4. GH degenerative arthritis

5. Peripheral nerve pathologies such as brachial plexus neuropathy, suprascapular nerve

neuropathy
6. Cervical pathologies
7. Calcific tendinitis

8. Malignancies
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9. Syringomyelia

10. Amyotrophic lateral sclerosis
11. Polymyositis

12. Snapping scapula

13. Thoracic outlet syndromes (91, 32)

Functional Assessment

Patients who experience shoulder problems may experience limitation in the
activities for daily life or specific purposes. These patients may have problems in many
functional activities such as self-care, dressing and hygiene and thus patients'
expectations from treatment are to perform their functional activities. Therefore,
patients' response to treatment should be evaluated with pain, strength, active and
passive ROM as well as shoulder functions. Since objective measurements do not fully
reflect the success of the surgical procedure or treatment approach, functional outcome
measures that take into account the physical, psychological and social aspects of the

patient's problem are also widely used.

The important point here is the clinical follow-up of patients with shoulder
problems, the evaluation of results and their standardization. In functional evaluations
applied to patients with shoulder problems, scales that are filled based on their own

statements are used.

It is necessary to know the characteristics of the scales used in the evaluations. It
is important to choose the most appropriate evaluation parameter for patients. Each of
the methods used in the evaluation has its own advantages and disadvantages. A good
evaluation parameter should be relevant, standard, valid, reliable, comprehensive,

expressive, objective, easy to implement, repeatable and recordable (92, 93, 94, 95).

Sample Functional Scales

-The American Shoulder and Elbow Surgeons Standardized Shoulder Assessment
(ASES)
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-Disabilities of The Arm, Shoulder and Hand Questionnaire (DASH) and Quick DASH
-The Upper Extremity Functional Index (UEFI)

-Shoulder Pain and Disability Index (SPADI)

-Simple Shoulder Test (SST)

-Constant (Murley) Score (CS)

-University of California at Los Angeles (UCLA) Shoulder Rating Scale (96)

Shoulder Pain and Disability Index (SPADI)
Purpose: Self-assessment of symptoms and function of the shoulder.
Settings: All domains, any disorders of the shoulder joint.
Versions: Original version published in 1991 (97). No revisions.

Content and number of items: 13 items (total score): 5 items for pain and 8 for

function (subscores).

Response options/scale: All SPADI items are originally scored on a visual
analog scale (VAS) from no pain/no difficulty to worst pain imaginable/so difficult
required help. The VAS line was divided into 12 equal intervals to obtain a 12-point
numerical rating scale ranging from 0 (best) to 11 (worst) (97). Later versions used the
12-point or an 11-point NRS (0-10) without a VAS line (98).

Recall period for items: 1 week.
Method of administration: Self-assessment.
Time to complete: 2-3 minutes.

Score interpretation: Originally, 0 = best and 100 =worst. A reverse scale from
0 = worst to 100 = best (100 = original score) is also often used to compare with other

scores.

Strengths: The SPADI is the most responsive shoulder instrument and has been
tested in numerous settings. It is short; it is easy to understand, complete, and analyze;

and no costs are involved in obtaining it.
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Caveats and cautions: Criterion and construct validity showed some weaknesses
in factor.The original 12-item numerical rating scale (where O = best and 11 = worst) is
uncommon. Only 1 item assesses overhead work or heavy use of the shoulder, which

may produce ceiling effects.

Clinical usability: Very good for short and responsive assessment in all shoulder

conditions. Easy to interpret.

Research usability: Most responsive shoulder tool. Recommended for every set

of shoulder assessments.

The American Shoulder and Elbow Surgeons Standardized Shoulder Assessment
(ASES)

Purpose: Developed to “represent a state-of-the-art questionnaire with three key

features:
1) Ease of use
2) Method of assessing activities of daily living (ADL) and

3) Inclusion of a patient self-evaluation section,” approved by the ASES Research

Committee in 1994 (99) to be applicable to all shoulder patients regardless of diagnosis.

Content and number of items: Patient self-assessment section (patient-ASES
[PASES]) and a section to be completed by the examiner (clinical-ASES [cASES] or,
more precisely, ASES-examiner). The patient-ASES form is divided into 3 sections:
pain (6 items), instability (2 items), and ADL (10 items for both sides each). The
clinical-ASES has 4 parts (each for left and right): range of motion (5 items, each
passive and active), signs (11 items), strength (5 items), and instability (8 items + 1

open question).

Response options/scale: Binary (yes/no) answers for pain and instability, visual
analog scales (VAS) for pain and instability (where 0 = best and 10 = worst), and 4-
point ordinal Likert scale for function (where 0 = unable to do, 1 = very difficult, 2 =

somewhat difficult, and 3 = not difficult).

Recall period for items: 1 week.
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Method of administration: Self-assessment.
Time to complete: 3 minutes (pASES).
Score interpretation: 0 = worst and 100 = best.

Strengths: Recommended by the ASES and, by that, widespread use, especially
in American centers. The ASES showed good reliability, high construct validity, and

high responsiveness.

Caveats and cautions: Mix of scales (binary, Likert, VAS). Limited content,

especially criterion validity.
Clinical usability: Helpful combination of self- and clinical assessment.

Research usability: Good applicability for research and good responsiveness.
Slightly longer than and less frequently used as the Shoulder Pain and Disability Index.

Some methodologic weaknesses.
Constant Murley Score (CMS)

Purpose: “The method records individual parameters and provides an overall
clinical functional assessment, applicable irrespective of details of the diagnostic or
radiological abnormalities, sufficiently sensitive to reveal even small changes in
function” (100). Introduced in 1987 (100). Revision in 2008 (101).

Content and number of items: The score consists of 4 domains: pain (1 item),
activities of daily living (ADL,; 3 items for activity level, i.e., work, sports, sleep, 1 item
for hand positioning, i.e., rotation), mobility (4 items: forward and lateral
abduction/elevation, external and internal rotation), and power/strength (1 item). Pain
and ADL 1-3 are interviewed from the patient (i.e., self-assessed); all other items are

examiner assessed.

Response options/scale: Pain item: originally 4 Likert levels, visual analog scale
in the revised version, where 0 = maximal pain and 15 = no pain. ADL: Likert scales,
where 0 = worst and 5 = best for each item. Mobility: active, pain-free range of
elevation: +2 points per 30°, where 0 = worst and 10 = best for each item; position of

hand: 0 = worst to 10 = best.

Recall period for items: 1 week.
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Method of administration: Clinical examination plus patient interview (self-
assessment). Retrospective data extraction from the case history is not reliable,

especially not for the patient’s self-assessment items.
Time to complete: 5-7 minutes.
Score interpretation: 0 = worst and 100 = best function.

Strengths: The CS covers the clinically most relevant domains and shows high
responsiveness. It is highly accepted throughout the clinical community in the fields of

arthroplasty, rotator cuff disease, shoulder trauma, and fractures.

Caveats and cautions: There are sparse, and in some parts, no data about
reliability and validity (except construct validity). Intertester reliability was shown to be
low. Different versions and measurement methodologies lead to problems when

comparing data.

Clinical usability: The CS is in widespread clinical use. It is not suitable for
patients with instability conditions. Due to lack of testing data or insufficient
measurement properties, caution is necessary for measurement at an individual patient

level.

Research usability: Limited due to the caveats, especially insufficiently testing
of validity.

Simple Shoulder Test (SST)
Purpose: To assess functional disability of the shoulder (102).

Content and number of items: Total score of 12 items: 2 about function related

to pain, 7 about function/strength, and 3 about range of motion. No subscales.

Response options/scale: Dichotomous responses: 1 = yes (function possible) and

0 = no.
Recall period for items: Actual/at the moment of assessment.
Method of administration: Self-assessment.
Time to complete: 2-3 minutes.

Score interpretation: 0 = worst and 100 = best function.
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Strengths: Very short and easy to use. Good construct validity.
Caveats and cautions: Substantial lack of criterion validity (testing data).

Clinical usability: Easy to use; widespread use in the US. Due to lack of testing
data or insufficient measurement properties, caution is necessary for measurement at an

individual patient level.

Research usability: Limited due to lack of non-English versions and the caveats.

2.5.5. Treatment Methods in Subacromial Impingement Syndrome

SIS treatment is conservative in the ratio of 90-95%. For effective treatment, it is
important to determine the factors causing impingement and to establish personal
rehabilitation programs. When the literature is considered, RC strengthening (103, 104),
stretching (105, 106, 107) and exercises to increase normal joint movement (108),
various mobilization techniques (108, 106, 6), electrotherapy modalities such as TENS

(109, 110), taping techniques and home exercise programs can be seen (108, 111).
Cold Application

It is applied in acute condition and in periods when the complaints are severe. 10
-20 minutes of ice application to be applied after the activity and exercise that causes
symptoms, decreases the risk of inflammation (112). The benefits of cold such as
increasing the pain threshold, slowing the speed of the nerve conduction and pain killer

effect and gate-control theory mechanisms are used (113).
Superficial Hot Application

It may be preferred in sub-acute and chronic period in order to benefit from
muscle relaxation and analgesic effects, especially before exercise. Superficial heaters
such as hot pack (HP) and infrared are used. As a result of local heat application,
vasodilatation occurs, metabolism accelerates, collagen tissue viscoelasticity increases,

muscle spasm dissolves and pain decreases (114).
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lontophoresis

It is the process of absorbing some ions into human body through galvanic
current. Corticosteroids and local anesthetics can be given under the anode. The current
dose should be below 5mA (115).

Ultrasound

Ultrasound is a physical agent based on the application of mechanical energy
produced by sound waves with frequencies between 85 KHz and 3 MHz, at a density of
0 to 3 W / cm 2 Ultrasound have been the preferred treatment modality for
musculoskeletal injuries for the last 30 years in physiotherapy. As a result of the
pressure change in the tissues caused by ultrasound waves, the mechanical reaction of
the tissue leads to micro massage as in compression and dilatation. By increasing the
fluid exchange and absorption between the cells, the membrane permeability is
increased. As a result of the separation of collagen fibers and softening of the collagen
tissue, the adherent tissues are become loose and adhesions are resolved. The size of the
area to be treated, the duration of treatment, the severity of the energy, the frequency of

treatment and the total treatment session should be taken into account (116, 117).
Laser

Laser is a noninvasive, nonionizing, monochromatic electromagnetic high
concentrated light beam. Recently, low level laser therapy has been widely used in
various rheumatologic and musculoskeletal disorders which have analgesic, anti-
inflammatory and biostimulating effects. Low level laser therapy induces cell

proliferation, collagen synthesis, protein replication, tissue reparation (118, 119).
Transcutaneous Electrical Nerve Stimulation (TENS)

The main principle of TENS application is the application of intermittent
electrical currents applied to the skin via superficial electrodes in order to stimulate
afferent A-delta fibers with thick caliber that play a role in reducing pain. TENS
application is a noninvasive analgesic technique and is frequently used in

musculoskeletal pain. It has 4 different current intensities. Current types:
* Conventional TENS

* Acupuncture type TENS
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* Burst type TENS
* Module TENS
Conventional TENS

Electrical current is short-term and has high-frequency and it has the feature of
being easily tolerated. The modulation mechanism is based on the gate control
mechanism. The frequency is 50-100 Hz and each pulse duration is 20-60 ms. The
current intensity is increased until the patient receives a comfortable sensation without
contraction in the muscle. Conventional TENS is more commonly used in acute
conditions and around the joints. Therefore, it is frequently preferred in the treatment of
SIS (120).

Taping

Today, taping is used in the treatment and rehabilitation of musculoskeletal
pathologies. Taping techniques which aims to change primary muscle activity have
been widely used in the management, prevention and treatment of neuromusculoskeletal
injuries which have been adversely affected not only for sportive injuries but also for
muscle imbalance, unstable joints and neural control (121). Kinesio Taping techniques
(KTT) and Rigid Taping techniques are among the taping options applied for different
purposes with special techniques in the treatment of SIS (121, 122).

Kinesio Taping Technique (KTT)

KTT was developed by Dr.Kenzo Kase. According to Dr.Kase, muscle
dysfunction is one of the major problems of musculoskeletal system.

KTT is used to improve the function of the muscle by supporting the weak
muscles, affect the lymphatic fluid and the blood circulation, reduce the pain by
stimulating the neurological system and correct the defective alignment of the joints. It
is stated that KTT applications have an effect on nerve, musculoskeletal and circulatory
system, especially on muscle tissue and metabolism and thus it is important in

accelerating healing with its contribution to circulation and painless movement.

KTT application creates pressure on the skin and stretches the skin. This external

loading stimulates cutaneous mechanoreceptors and causes physiological changes in the
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taped area. KTT increases blood and lymphatic fluid circulation by increasing the
distance between the skin and the interstitial area.

The role of KTT on the mechanism of pain is explained by different mechanisms
such as edema and reduction of inflammation and activating inhibitory mechanisms
provided by descending means and the gate control mechanism by sensory stimulation,
and the analgesic effect by regulating superficial and deep fascia functions (122, 123,
124).

Factors affecting the success of the technique are to know the anatomy of the
musculoskeletal and circulatory systems and to apply the appropriate techniques. There
are different application techniques in KTT application. Muscle technique, mechanical
correction technique are among them (122).

Rigid Taping (McConnell Taping)

The shoulder joint is a joint consisting of many soft tissues and surrounding soft
tissues affects its control. In particular, weak muscle control around the scapula and the
immobile of the thoracic spine significantly affect the function of the shoulder joint by
reducing joint and soft tissue mobility. Thus, the shoulder joint becomes open to
instability and impingement problem. The main purpose of the McConnell technique; to
support ligament, joint capsule and tissues without active movement, increase
proprioception, to take load from painful tissues, to inhibit excessive muscle activation

and to facilitate to weak muscles (121).

In SIS, supraspinatus McConnell taping technique among rigid taping
techniques and shoulder McConnell humeral head relaxation technique are applied.
McConnell taping technique is applied together with the prototype, which is a very
hard, sticky wool web. Hypoallergenic tape is adhered to the base for avoiding any
irritation before tape application. Through McConnell humeral head relaxation
technique, it is possible to increase the existing area for soft tissues. The purpose of
taping is to increase the area between the acromion and the elevated humerus by
elevating the humeral head from the anterior angle superior and posterior (125).

Exercise

It is necessary to start treatment as soon as possible to reduce the subacromial

inflammation, which is the general aim of conservative treatment, to allow the healing
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of rotator cuff muscles, to reduce pain and to restore shoulder function. The treatment of
SIS includes reduction of pain and inflammation of joint and soft tissues, elimination of
mobility disorders, correction of scapulohumeral rhythm, re-functionalization of posture
and movement, increase of strength and endurance, regulation of ADL, ergonomic
modifications and patient education. In this context, a fast and smoothly planned
treatment program increases the return and functionality of individuals (118, 126, 127).

Although the basic treatment principle in the SIS is the same, the stage of the etiology

and the SIS may cause minor changes in the treatment program.

Manual Treatment (MT)

Chiropractic called as manual therapy is a very old treatment method. It includes
both diagnosis and treatment techniques. Manual therapy, which allows the patient to
perform shoulder joint movements easily by reducing the symptoms, is frequently
preferred in recent years for the treatment of musculoskeletal injuries and functional
disorders. Manual therapy is also defined as reflex therapy. Studies showing that the
reflex reactions created by the mobilization of joint structures are useful in terms of pain
and functionality are included in the literature. Since the primary and secondary causes
of the syndrome are also included in the treatment, the mobilization techniques which
frequently used in the SIS reduce the recurrence rate of the impingement. The general
aim of the manual treatment is to provide restructuring, accelerate the opening of
adhesions, provide painless function and accelerate the return to the daily and / or sports
life of the person by increase the healing capacity of the tissue (51, 106). Manual
treatment techniques are divided into soft tissue and joint techniques. Soft tissue
techniques are performed as massage, muscle relaxation, stretching and exercise, joint
techniques are performed as traction, glide, stretching and exercise.

Studies showing that the application of manipulative treatment in all shoulder
problems is useful in terms of duration of treatment, pain and functionality are included
in the literature (128, 51, 129).

In one of these studies, Kachingwe et al. (52) divided 33 patients with SIS into 4
groups, exercise was performed by supervisor in the first group, exercise and GH
mobilization were applied to the second group, mobilization with movement (MWM)
from Mulligan techniques which movement-mobilization is combined and exercise was
given to third group and only suggestions were given to fourth control group. As a

result of the study, decreased pain, increased ROM, increased shoulder functions
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evaluated by SPADI, and improvement in Neer and Hawkins tests were observed in all
treatment groups. They reported that GH mobilization and MWM would be more
effective with exercise.

There are many mobilization techniques developed for the shoulder. GH joint

mobilization, scapular mobilization are among them.

Mulligan Mobilization Technique (MMT)

Manual therapy techniques are also used in the treatment of joint dysfunction.
Mulligan Mobilization which is a kind of joint mobilization developed by Brain
Mulligan, a New Zealand physiotherapist, is one of these manual therapy techniques.
This technique was found by being arranged from physiological joint motion
component among Kaltenborn principles. In this concept, the mobilization is applied in
the position bearing load and in parallel to facet joint. Mobilization which was applied
as combined with extremity movement in 1990s, is now applied as transvers gliding at
the spinal level with active or passive joint motion in recent years. New applications
allow more accurate identification of dysfunctional movements. Mulligan has attempted
to improve positional errors and joint biomechanics in the joint face in cases of macro
trauma or long-term micro trauma. MMT is a treatment method based on the normal
movement and function of the joints and surrounding soft tissues without pain. It is a
special manual therapy method applied by physiotherapists trained on this subject in
order to correct the limitation of movement in the joint and to eliminate pain and
functional disorders. Mulligan's theory is based on positional error, which develops
secondary to the misalignment of the joint. Positional error can occur as a result of
disruption in the surface of the joints, thinning in cartilage, and incompatibility in
ligaments and capsules. According to the studies, MMT has effects which stimulate
hypoalgesic and sympathetic nervous system. MMT is based on certain principles such
as passive glide that will not cause pain or symptoms. Joint compression should not be
performed. All glides must be in the treatment plane. All spinal mobilizations and
mobilizations with movement should be performed at the positions where the load is
carried. According to Mulligan, the gains at non-weighted positions are lost when the
patient passes through vertical posture.

The effect of technique on increasing ROM and providing normal muscle

function were determined. Through MMT, the joint replacements normal position and
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the positional error is corrected. It is aimed to restore the movement by repositioning the
bone. The main indication in this technique is increased pain, stiffness and weakness in
movement. MMT is performed by requesting active movement of the patient while
continuing the manual joint glide (130, 131, 132, 133). According to the general
principles of Mulligan treatment, all techniques should be applied in the form that will
not cause pain and should be applied to eliminate pain in a short time. Painless
movement in the joint is aimed (134, 135).

MMT has the effect of reducing pain and improving functions immediately after
treatment.

The principles of MMT treatment are:
1. For the application of MMT, pre-treatment evaluations should show at least one of
the symptoms of decrease in ROM, pain with movement, pain in specific functional
movements.
2. Painless passive joint mobilization is applied.
3. The therapist observes the patient for the presence of pain throughout the treatment.
The gliding direction in which the painless movement is obtained creates the correct
treatment plane.
4. Gliding in the joint such as ROM, muscle contraction and pain reduction are
obtained.

The necessary parameters for the effectiveness of the MMT application are:
1) Principles
- Application of assistant glide: It is applied in lateral or anteroposterior direction
according to the angle of the joint. Specific glide directions for joint and disease were
determined in the studies.
-Physiological movement occurrence: According to the studies, the movement
occurrence during MMT is painless.
-No pain: A decrease in pain means that the technique is applied correctly.
-Immediate impact: After the treatment, the patients' pain and ROM can be recovered
immediately.
-Pressure application in end point: It is one of the important parameters of MMT. An
indirect way to increase the effect is followed. Painless passive pressure at the end of

the range of motion contributes to alleviation of pain.
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2) Technical parameters:

-The number of repetitions: MMT is frequently performed with 10 repetitive.
Alternatively, 2-10 repetitive applications can be made.

-Set number: 1 to 4 sets of application can be done, but often 3 sets are preferred.
-Frequency: In order to achieve usefulness, 19 sessions are frequently applied. There are
also studies, made 3-6 sessions treatment. The sessions can be between 24-48 hours. It
can be applied 1 times in 5 days, but it can be done 2 times in 1 day and in 3 weeks.
-The amount of power: The amount of power to be applied has not been determined.
-Resting periods: There are 15-60 seconds resting periods between the sets. Often 15-
second rest breaks are used. In these applications, it was found that positive results were

obtained for increasing the pain threshold.

3) Treatment result parameters (PILL)

The application effect is also referred to as 'PILL".
Pain-free: Painless applied

Instant result: Taking instant results

Long: The effect will last longer

Lasting: The continuity of the result (136).

The Mulligan concept is completely painless. Passive glides and / or rotations
applied by the therapist consist of active movement by the patient, pressure application
at the last angles of the joint components. The reduction of pain depends on the angle of
the applied glide and the amount of power. MMT is first applied in the cervical
vertebrae and later in the extremity joints to be used for the treatment of all vertebral
column and peripheral joint dysfunction.

While manual glide is obtained in the technique, the patient is asked to make
active movement (127). It is a technique in which manual power is applied to move the
joint during movement and muscle contraction is targeted together with completely
painless movement. The applied manual power is in the direction of translation or
rotation. According to studies, the decrease in pain leads to an increase in ROM and
pain threshold (137, 138, 139, 140, 141, 142).

Features of Mulligan mobilization technique;
1. It is made in the positions with is carried functional weight.
2. The pressure at the end of the movement is painless.

3. Painless motion is obtained immediately after the session.
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4. It is done along the joint plane.

5. Passive mobilizations which are combined with active, passive or resistant
movements.

6. Maximum painless ROM is used.

7. Passive component (slip / rotation) is maintained throughout the range of motion and
until it returns to its starting position

8. It can be applied on vertebral column and extremities.

9. The application is completely painless when done correctly.

The reason for the lack of any changes in symptoms after MMT depends on the
following:

- Inappropriate technique

- Incorrect direction or power of mobilization

- Incorrect selection of the joint

- Incorrect selection of the spinal level

- Weak application skills

- Low communication with patients

- Discomfort in the local application area (143, 144, 23, 145, 146).

Principles of treatment according to stages
e Stagel
-1t is seen in 25 years and under
-The patient has a hemorrhage and edema
Clinical Table
-Subacromial pain and tenderness
-Painful arch
-Positive impingement and Neer test
-Pain in resistant abduction and external rotation
Treatment principle
-Reduction and destruction of inflammation
-Patient education

-Restoring proximal control

e Stage?
-1t is seen in 25-40 years old
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-Tendinosis, bursitis, fibrosis

Clinical Table
-Limitations of the capsular pattern of the G-joint
-Significant limitation in external rotation and abduction
-Less limitation in internal rotation

Treatment principle
-Restoring the capsular mobility of the GH joint

e Stage3
-1t is seen in 40 years old and above
- Formation of bone process, degenerate of tendon integrity
Clinical Table
- Loss of strength in external rotation and abduction
- Square shape acromion
Treatment principle
It is planned according to the size of the rupture
-1cm: Conservative treatment
-1-3cm: Conservative treatment, acromioplasty, mini-open repair
-3-5cm: Mini- open repair

-5cm: Open repair

Before starting the treatment program for extrinsic anatomic compression, it is
foreseen to determine the actual cause of the problem and, if necessary, to perform the
surgical treatment first. Conservative treatment program is started later.

In the treatment of intrinsic anatomic impingement, firstly stability exercises and in the
second stage RC strengthening exercises are preferred.

In the treatment of subacromial impingement syndrome, which is due to
functionally overuse, first of all, movement modification is made and then exercise
therapy is started.

SIS which consist of intrinsic tendinopathy is usually seen in elderly patients
Because these patients will be difficult to participate in exercise therapy, these patients
should be followed up more frequently and analgesic, nonsteroidal anti-inflammatory
drugs (NSAIDs) and physiotherapy modalities are preferred more frequently in
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treatment (147, 148). The treatment according to the stage of the disease is summarized
below.

Acute Term

The aim of this period is to eliminate pain and inflammation, prevent muscle
atrophy and to try to normalize the shoulder arthrokinematic by providing painless
ROM. In this period, the rest of the region is recommended, and activities that increase
pain and symptoms should be avoided (149). In particular, overhead activities which
over 90 ° flexion of the shoulder should be prevented in this period (147, 148).

Treatment Protocol:

-Codman exercises

-Active assisted ROM exercises

-Isometric strengthening exercises (external rotators, biceps, deltoid muscles)
-Strengthening exercises for scapular stabilizers (rhomboid, trapezoidal, serratus
anterior, latissimus dorsi, pectoralis major)

-Neuromuscular control exercises

-Joint mobilizations in the scapular plan

-Cold application

-Electrotherapy modalities (TENS, phonophoresis, iontophoresis, high voltage galvanic
current)

-Patient training and activity modification
Other phase transition criteria
-Reduction of pain and symptoms
-Increasing the movement of the joints

-Having painful arch only in abduction

-Increased function of muscle (150).
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Recovery Period

In this period, the aim is to increase the neuromuscular control and muscle
strength with painless movement in ADL by normalizing the joint movement and

shoulder arthrokinematic.

Treatment Protocol:

- Active ROM exercises in each plane

- Self-made joint capsule stretching exercises

- Strengthening exercises (supraspinatus, shoulder internal and external rotators,
extension in the prone position, horizontal abduction, flexion up to 90 ° and abduction)

- Strengthening the scapular stabilizers

-Joint mobilizations

- Neuromuscular re-education exercises

-Endurance exercises

-Pain-killer physical agents, taping and electrotherapy modalities

Other phase transition criteria

- 70% muscle strength compared to the solid side

-To have full joint movement without pain

At the end of this period, throwing activities should be started and power,
strength and endurance exercises should be increased and sports specific neuromuscular

control should be provided.

Exercises

-High speed, high energy strengthening exercises

-Eccentric exercises in the diagonal pattern

-Isotonic strengthening exercises in all directions with increased resistance

-Special strengthening exercises for throwing at 90 ° abduction and external rotation
positions

-Plyometric exercises

-Special exercises for sports
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-Proprioceptive neuromuscular exercises

-Isokinetic exercises (150).

Protection Period

In this period, the aim is to prevent re-occurring injury with a high level of
education. It is important to maintain patient training and to ensure the continuity of the
necessary modifications for recurrent activities to improve the symptoms by affecting
the shoulder arthrokinematic. Therefore, the patient's exercises should be continued
during this period (150).

Surgical Methods

Patients in stages 1 and 2 of the SIS respond to conservative treatment methods
such as mild exercise, medical therapy such as NSAIDs, and subacromial or intra-
articular injection especially corticosteroids. Surgical intervention is considered for
patients with stage 2 SIS that does not benefit from conservative treatment and with
stage 3 SIS. Open or arthroscopic subacromial decompression techniques are used in
surgical treatment. In recent years, arthroscopic subacromial decompression, which is
more advantageous than open surgery, has been used more frequently (25, 151). The
routine procedure for all patients in both arthroscopic and open methods is anterior
acromioplasty. In addition, coracoacromial ligament resection, spur excision in the
acromioclavicular joint, bursectomy, distal clavicle resection and RC repair are

performed in the cases required during surgery (152).
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3. MATERIALS AND METHODS

This research is a single-blind randomized controlled trial. The study was
conducted between 01.01.2018-01.06.2018 at Baskent University Istanbul Health
Application and Research Center Physical Therapy and Rehabilitation Clinic. This
study was approved by Baskent University Institutional Review Board and Ethics
Committee (Project no: KA17/275) and supported by Baskent University Research
Fund (App. 8.1.). In the biostatistics preliminary evaluation, it was determined that a
total of 34 patients should be included in the study and 17 patients were eligible for
each group. The patients who applied to Baskent University Istanbul Health Application
and Research Center Physical Therapy and Rehabilitation Clinic with the complaint of
shoulder pain and among the patients who were referred to the outpatient physiotherapy
and rehabilitation program by the physician of physical therapy and rehabilitation were
included in the study.

Inclusion Criteria of Cases:

1. Being between the ages of 18-65

2. Having shoulder pain for at least 4 weeks

3. No corticosteroid treatment in the recent one year

4. Not having neurological deficits in the upper extremity

5. Absence of upper extremity fracture

6. Absence of acute cervical pathology

7. Absence of cardiovascular diseases preventing rehabilitation
8. Absence of any surgery related to the shoulder

9. Not having physical therapy and rehabilitation program for the shoulder in the last 6

months

10. Not having diagnosis of adhesive capsulitis
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Exclusion Criteria of Cases:

[EEN

. Being under 18 years old, older than 65 years old

N

. Having shoulder pain in less than 4 weeks

3. To have received regional injection to the shoulder in the recent one year
4. Having neurological deficits in the upper extremity

5. Presence upper extremity fracture

6. Presence of acute cervical pathology

7. Presence of cardiovascular diseases preventing rehabilitation

8. Presence of any surgery related to the shoulder

9. Having physical therapy and rehabilitation program for the shoulder in the last 6

months
10. Having diagnosis of adhesive capsulitis

In our study, the total number of randomized patients was 40. 2 of these patients
refused to participate in the study and 4 patients had discontinued their treatment
because of special reasons (Fig. 3.1). No side effects were seen in the treatment
processes.

A total of 34 patients were included in the study. Patients were divided into two
groups as conservative treatment (CT) group and mulligan mobilization (MM) group.

Randomization was obtained using the www.randomizer.org resource.
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Randomized Patients
(n=40)

Excluded
-refused to participate in the study
(n=2)
-discontinue the study
(n=4) Included in the study

(n=34)

CT Group MM Group
(n=17) (n=17)

Analyzed Analyzed
(n=17) (n=17)

Figure 3.1. Research flow chart

HP, TENS, Codman exercises, ROM and strengthening exercises were applied
to 17 cases taken to the CT group. Mulligan mobilization was applied to 17 cases taken
to the MM group in addition to the treatment applied in the conservative treatment
group. In addition, the patients of the two groups continued their exercise as a home
exercise program. Patients were included in physical therapy and rehabilitation program
for a total of 14 sessions 3 times a week. After the demographic data of the patients
were recorded, pain, range of motion, muscle strength and functional status of the cases
were evaluated before and just after the treatment. VAS (App. 8.2.) was used to
evaluate the pain of the cases. Shoulder abduction, flexion, internal and external rotation
range of motions were measured passively and actively by using goniometry. Manual
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muscle test for shoulder abduction, flexion, internal rotation and external rotation
movements was measured. Functional status assessment was made with the DASH
(App. 8.3.). All patients included in the study were treated by the fixed physiotherapist.
All the evaluation parameters of the patients before and after treatment were performed
by a different physiotherapist. The physiotherapist who did the assessments did not
know which group the patients were in. This study is a randomized controlled study in
which the evaluator is blind. During the study, patients were not given any medical

treatment to reduce their pain.

3.1. Methods
3.1.1. Assessment

The participants who wanted to participate in this study read the information
form issued about the applications and measurements to be made before the study and

signed the participant consent form (App. 8.4.) with the observer.
Anamnesis

The socio-demographic characteristics of all cases were evaluated by mutual
interview method. As a result of this evaluation, information about age, gender,
education, dominant side, affected side, medical history of the patients were recorded
(App. 8.2.).

Pain assessment

VAS was used to determine the level of pain in the patients. VAS values of all
patients were recorded at rest, at night, during activity. The patients were asked to mark
the severity of rest, activity and night pain on a horizontal line of 10 centimeters (cm).
The point marked on the line was measured with a ruler and the VAS value was
recorded in cm (153) (Fig. 3.2.).
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0 10cm

Pain free maximum pain

Figure 3. 2. Visual Analogue Scale (VAS)

Assessment of Shoulder Joint Range of Motion

Goniometric measurements for shoulder flexion, abduction, internal and external
rotation were performed to evaluate shoulder ROM. The measurements were performed
using a universal goniometer. Shoulder flexion, abduction, internal and external rotation
movements were measured in supine position. Measurements were recorded in degrees
(App. 8.2.) (80, 154, 155, 156). ROM values of American Society of Orthopedic
Surgeons were accepted as standard (157).

Manual Muscle Strength

In order to determine muscle strength, the manual muscle test developed by
Lovett has been applied. The patient was instructed to hold the arm at the end of its
available range while the physiotherapist provides opposing manual resistance. Muscle
strength was graded according to the resistance of the patients (App. 8.2.) (154).

DASH

It was used to evaluate shoulder function. This questionnaire is a questionnaire
which measures physical disability and symptoms in all upper extremity disorders. This
is a questionnaire that the patient answers. DASH questionnaire consists of 3 parts. The
first section consists of 30 questions, the 21 questions included the patient's difficulty in
the ADL, 5 questions evaluated symptoms (pain related to pain activity, tingling,
stiffness, weakness), and each of the remaining 4 questions evaluated social function,
work, sleep, and patient's self-confidence. This first section determines the patient's
function / symptom (DASH-FS) score. In addition to these first 30 questions, there is 4
questions and optionally answerable business model (DASH-W) determines the

patient's disability in working life. Again, there is a high-performance athletes-
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Musicians Model (DASH-SM) which consist of 4 questions and determines the level of
disability of athlete or musician patients. In all questions, the patient signs the
appropriate response in his 5-point Likert system (1: no difficulty, 2: mild difficulty, 3:
moderate difficulty, 4: extreme difficulty, 5: not at all). According to the results of the
DASH questionnaire, a result of 0-100 is obtained from each section (0 = no disability,
100 = maximum disability) (158, 159). (App. 8.3.) The part for athletes and musicians

was not implemented.

3.1.2. Treatment Program

The patients in both groups were included in the treatment 3 times a week for a

total of 14 sessions. The treatments were administered by a single physiotherapist.

Conservative treatment group

20 minute of HP application and 20 minute of TENS application were applied to
patients in the conservative treatment group. Then, the patients performed the exercises
under the supervision of physiotherapist. The patients were asked to perform their

exercise program at home, with 2 sets and 10 repetitive daily.

As a training program, a combined program consisting of normal joint motion
exercises and strengthening exercises was prepared. Codman exercises were initially
performed to increase normal ROM (Fig. 3.3., 3.4., 3.5.). Then Wand exercises (Fig.
3.6., 3.7., 3.9.), towel stretch exercise (Fig. 3.8.), finger-ladder exercises (Fig. 3.10.,
3.11.) and shoulder wheel exercises were performed. Isometric exercises were
performed in the direction of flexion, abduction, extension, internal and external
rotation as strengthening exercises and exercises were performed with thera band of
medium hardness in the same directions (Fig. 3.12., 3.13., 3.14., 3.15.). Exercises were

constructed in a single set and 10 repetitions.
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Figure 3.3. Codman Exercise 1

Figure 3.4. Codman Exercise 2
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Figure 3.5. Codman Exercise 3

Figure 3.6. Wand Exercise-Flexion

54



Figure 3.7. Wand Exercise-Abduction

Figure 3.8. Towel Stretch Exercise-Internal Rotation

55



Figure 3.9. Wand Exercise-External Rotation

Figure 3.10. Finger Ladder Exercise-Flexion
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Figure 3.11. Finger Ladder Exercise-Abduction

Figure 3.12. Strengthening with Thera-Band-Flexion
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Figure 3.13. Strengthening with Thera-Band-Abduction

Figure 3.14. Strengthening with Thera-Band-Internal Rotation
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Figure 3.15. Strengthening with Thera-Band-External Rotation
Mulligan Mobilization Group:

In the Mulligan mobilization group, 4 different applications were made from the
Mulligan mobilization technique in addition to the electrotherapy and exercise program
applied to the patients in the conservative treatment group. Mobilizations were made to
be 2 sets and 10 repetitions. In all these mobilizations attention was paid to the

movements being painless.
1- Mobilization with movement (MWM) for shoulder elevation in abduction
In the patient who received treatment from the right shoulder:

The patient is seated. The therapist was stood on the left side of the patient, with
his right hand over the left scapula of the patient and the thenar part of his left hand over
the humerus head of the patient. Physiotherapist avoided pressure over the sensitive
coracoid process by being just below and medial to it (Fig. 3.16.). Physiotherapist asked
the patient to raise his arm up from his side while he applied a posterolateral and

slightly down gliding force over the head of the humerus with his left hand.
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2- Mobilization with movement (MWM) for shoulder flexion in supine position
In the patient who received treatment from the left shoulder:

The patient was lay supine position. Physiotherapist at the head of the bed
grasped the humerus with one hand and the forearm with the other on the effected side.
Physiotherapist pushed down along the shaft of the humerus while the patient tried to
raise his arm (Fig. 3.17.). Thus, the head of the humerus was glided to posterior on the
glenoid.

Figure 3.16. MWM for Shoulder Elevation in Abduction
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Figure 3. 18. MWM for Internal Rotation 1
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3- Mobilization with movement (MWM) for internal rotation
In the patient who received treatment from the right shoulder:

Physiotherapist, stood facing the patient's right side and placed his right thumb
in the bend of patient’s flexed right elbow. Physiotherapist placed the web between his
finger and thumb in the patient’s axilla, obliquely to stabilize the scapula.
Physiotherapist glided the head of the humerus down in the glenoid fossa while his left
hand was stabilising the scapula. Then had the patient internally rotate his shoulder,
with the help of the other hand, while physiotherapist adducted patient’s upper arm
using his abdomen (Fig. 3.18.).

Figure 3.19. MWM for Internal Rotation 2

4- Mobilization with movement (MWM) for internal rotation

In the patient who received treatment from the left shoulder:
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Physiotherapist stood to the left side of the patient and cup his left hand around the
proximal end of the humerus and his right hand stabilized the scapula. Then with his
hands in this position pulled the humeral head slightly down and back in the glenoid
fossa. Physiotherapist maintained this correction and had the patient repeatedly
internally rotate. Physiotherapist’s forearm helped to maintain the abduction (Fig.
3.19.).

3.1.3. Statistical Analysis

The data obtained were analyzed using Statistical Package for Social Sciences (SPSS)
22.0. Descriptive data were presented as mean, standard deviation and percentile when
evaluating the study data. According to the normal distribution characteristics of the
data; Non-parametric Mann Whitney U test was used to analyze the differences between
the groups. In the cases where continuous variables can fulfill the assumptions of
parametric test, independent two group t-test (Student’s t test) was applied to compare
the two independent groups. Wilcoxon or Paired T Test was applied to analyze the
differences between the dependent groups. The correlation coefficients and the
statistical significance were calculated by Spearman’s test for the relationships between
the variables, at least one of which was not normally distributed or ordinary. The results

were evaluated at 95% confidence interval and p <0.05 at significance level.
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4. RESULTS

The mean age of the conservative group was 56.11 + 8.28 years, and the mean
age of the group receiving mulligan mobilization was 50.88 + 9.47 years. No
statistically significant difference was found between the groups (p> 0.05). Of the
conservative group, 10 (58.8%) were female and 7 (41.2%) were male and of the
mulligan mobilization group, 11 (64.7%) were female and 6 (35.3%) were male. There
was no statistically significant difference between the groups in terms of gender (x2 =
0.125, p = 0.72). Table 1 shows other demographic data of the groups. In the
conservative group, the dominant side (right hand) was 14 (82.4%), and the right
shoulder taken for treatment was 10 (58.8%) and in the mulligan mobilization group,
the dominant side (right hand) was 13 (76.5%), and the right shoulder taken for
treatment was 9 (52.9%). In the conservative and mulligan mobilization groups, a
statistically moderately significant positive correlation was found between the dominant
side and the treated side (r = 0.55, p = 0.02; r = 0.58, p = 0.01, respectively) (Table
3.1).

Table 3.1. Clinical Characteristics of Study Population

CT Group: Conservative Treatment group, MM Group: Mulligan Mobilization group

CHARACTERISTIC CT Group MM Group P
(n=17) (n=17)

Age (years) (mean =+ standard deviation) 56.11+8.28 50.88+9.47 0.096
Gender (female / male) n (%) 10 (58.8)/7(41.2) 11 (64.7)/6 (35.3) 0.72
Dominant side (right / left) n (%) 14 (82.4)/3(17.6) 13 (76.5)/4 (23.5) 0.671
Affected side (right / left) n (%) 10 (58.8)/7(41.2) 9(52.9)/8 (47.1) 0.730
Accompanying Diabetes Mellitus n (%) 3(17.6) 6 (35.3) 0.24
Accompanying Hypothyroidism n (%) 3(17.6) 5 (29.4) 0.41
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No statistically significant difference was found between the groups when the
before treatment VAS night parameter was compared (p = 0.569). There was a
statistically significant difference in intra-group, after treatment VAS night parameters
(CT group p = 0.000, MM group p = 0.000). There was a statistically significant
difference between the groups in favor of MM group when VAS night parameters were
compared after treatment (p = 0.008). When the difference between the values of the
groups before and after treatment was compared, a statistically significant difference

was found in favor of MM group in VAS night gain parameter (p = 0.016) (Table 3.2.).
Table 3.2. Results of Pain Assessment of the Study Population [mean + standard deviation (median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group, VAS: Visual analog scale

CHARACTERISTIC CT Group MM Group Pa
(n=17) (n=17)
VAS/Resting
Before treatment 3.41+£2.14 (3) 2.58+1.94 (3) 0.433
After treatment 0.89+1.20 0.66+1.07 0.634
P2 0.000 0.001
P3 0.270
VAS/Night
Before treatment 6.23+2.14 5.78+2.37 0.569
After treatment 3.07+1.87 1.34+1.63 0.008
P2 0.000 0.000
P3 0.016
VAS/Activity
Before treatment 6.7242.21 (6.7) 7.28+1.82 (8) 0.357
After treatment 3.31+2.51 (3.5) 2.03+1.75 (1.5) 0.193
P2 0.000 0.000
P3 0.003

Pa student t test comparison between groups

P2 paired t test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups
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No statistically significant difference was found between the groups when the
before treatment VAS resting parameter was compared (p = 0.433). There was a
statistically significant difference in intra-group after treatment VAS resting parameters
(CT group p = 0.000, MM group p = 0.001). No statistically significant difference was
found between the groups when VAS resting parameters were compared after treatment
(p = 0.634). When the difference between the values of the groups before and after
treatment was compared, no statistically significant difference was found in the VAS

resting gain parameter (p=0.270) (Table 3.2.).

No statistically significant difference was found between the groups when the
before treatment VAS activity parameter was compared (p = 0.357). There was a
statistically significant difference in intra-group after treatment VAS activity parameters
(CT group p = 0.000, MM group p = 0.000). No statistically significant difference was
found between the groups when VAS activity parameters were compared after treatment
(p = 0.193). When the difference between the values of the groups before and after
treatment was compared, a statistically significant difference was found in favor of MM

group in VAS activity gain parameter (p = 0.003) (Table 3.2.).
Table 3.3. DASH Score Results of the Study Population [mean + standard deviation (median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group, DASH: Disabilities of Arm,
Shoulder and Hand

CHARACTERISTIC CT Group MM Group Pa
(n=17) (n=17)
DASH
Before treatment 54.32+13.87 (52.50) 51.71£5.88 (50.80) 0.586
After treatment 19.71+17.55 (13.30) 15.87+10.86 (14.20) 0.865
P2 0.000 0.000
P3 0.843

Pa Mann-Whitney test comparison between groups
P2 Wilcoxon test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups
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There was no statistically significant difference between the groups when
compared with before treatment DASH score (p = 0.586). When the DASH scores were
compared after treatment in intra-group, a statistically significant difference was found
(CT group p = 0.000, MM group p = 0.000). No statistically significant difference was
found between the groups when DASH score were compared after treatment (p=0.865).
When the difference between the values of the groups before and after treatment was
compared, no statistically significant difference was found in the DASH score
parameter (p=0.843) (Table 3.3.).

No statistically significant difference was found between the groups when the
before treatment active flexion parameter was compared (p=0.734). There was a
statistically significant difference in intra-group after treatment active flexion
parameters (CT group p=0.001, MM group p=0.000). No statistically significant
difference was found between the groups when active flexion parameters were
compared after treatment (p=0.838). When the difference between the values of the
groups before and after treatment was compared, no statistically significant difference

was found in the active flexion gain parameter (p=0.484) (Table 3.4.).

No statistically significant difference was found between the groups when the
before treatment passive flexion parameter was compared (p=0.865). There was a
statistically significant difference in intra-group after treatment passive flexion
parameters (CT group p=0.004, MM group p=0.000). No statistically significant
difference was found between the groups when passive flexion parameters were
compared after treatment (p=0.394). When the difference between the values of the
groups before and after treatment was compared, a statistically significant difference
was found in favor of MM group in passive flexion gain parameter (p = 0.046) (Table
3.4.).
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Table 3.4. Results of Flexion Range of the Study Population [mean + standard deviation (median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group

CHARACTERISTIC CT Group MM Group Po
(n=17) (n=17)
Active Flexion
Before treatment 137.76+28.44 (130) 137.47+15.79 (130) 0.734
After treatment 159.29+£21.74 (170) 162.11+12.04 (163) 0.838
P2 0.001 0.000
P3 0.484
Passive Flexion
Before treatment 151.29+23.24 (150) 148.00£16.35 (145) 0.865
After treatment 166.58+18.67 (175) 174.70+£7.03 (178) 0.394
P2 0.004 0.000
P3 0.046

Pa student t test comparison between groups
P2 paired t test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups

No statistically significant difference was found between the groups when the
before treatment active abduction parameter was compared (p=0.586). There was a
statistically significant difference in intra-group after treatment active abduction
parameters (CT group p=0.001, MM group p=0.000). No statistically significant
difference was found between the groups when active abduction parameters were
compared after treatment (p=0.563). When the difference between the values of the
groups before and after treatment was compared, no statistically significant difference

was found in the active abduction gain parameter (p=0.162) (Table 3.5.).

No statistically significant difference was found between the groups when the
before treatment passive abduction parameter was compared (p=0.812). There was a

statistically significant difference in intra-group after treatment passive abduction
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parameters (CT group p=0.001, MM group p=0.000). No statistically significant
difference was found between the groups when passive abduction parameters were
compared after treatment (p=0.259). When the difference between the values of the
groups before and after treatment was compared, no statistically significant difference
was found in the passive abduction gain parameter (p=0.051) (Table 3.5.). However, it

was observed that the increase was more pronounced clinically.

Table 3.5. Results of Abduction Range of the Study Population [mean + standard deviation (median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group

CHARACTERISTIC CT Group MM Group Pa
(n=17) (n=17)
Active Abduction
Before treatment 108.05+45.93 (95) 102.70£17.80 (100) 0.586
After treatment 133.35+36.19 (130) 139.11£22.37 (140) 0.563
P2 0.001 0.000
P3 0.162
Passive Abduction
Before treatment 121.94+40.96 (115) 116.11£19.81 (110) 0.812
After treatment 148.41+£27.43 (150) 159.76+£17.38 (163) 0.259
P2 0.001 0.000
P3 0.051

Pa student t test comparison between groups

P2 paired t test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups

No statistically significant difference was found between the groups when the
before treatment active internal rotation parameter was compared (p=0.586). There was
a statistically significant difference in intra-group after treatment active internal rotation
parameters (CT group p=0.008, MM group p=0.001). No statistically significant

difference was found between the groups when active internal rotation parameters were
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compared after treatment (p=0.231). When the difference between the values of the
groups before and after treatment was compared, a statistically significant difference
was found in favor of MM group in active internal rotation gain parameter (p = 0.036)
(Table 3.6.).

No statistically significant difference was found between the groups when the
before treatment passive internal rotation parameter was compared (p=0.563). There
was a statistically significant difference in intra-group after treatment passive internal
rotation parameters (CT group p=0.012, MM group p=0.001). No statistically
significant difference was found between the groups when passive internal rotation
parameters were compared after treatment (p=0.259). When the difference between the
values of the groups before and after treatment was compared, no statistically
significant difference was found in the passive internal rotation gain parameter
(p=0.158) (Table 3.6.).

Table 3.6. Results of Internal Rotation Range of the Study Population [mean + standard deviation

(median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group

CHARACTERISTIC CT Group MM Group Pa
(n=17) (n=17)
Active Internal Rotation
Before treatment 63.23+24.74 (60) 59.29+15.97 (60) 0.586
After treatment 74.29+16.38 (80) 81.58+£10.41 (85) 0.231
P2 0.008 0.001
P3 0.036
Passive Internal Rotation
Before treatment 71.11£19.93 (75) 68.47+14.68 (75) 0.563
After treatment 83.82+9.10 (90) 88.64+3.33 (90) 0.259
P2 0.012 0.001
P3 0.158

Pa student t test comparison between groups

P2 paired t test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups
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No statistically significant difference was found between the groups when the

before treatment active external rotation parameter was compared (p=0.892). There was

a statistically significant difference in intra-group after treatment active external rotation

parameters (CT group p=0.001, MM group p=0.001). No statistically significant

difference was found between the groups when active external rotation parameters were

compared after treatment (p=0.413). When the difference between the values of the

groups before and after treatment was compared, no statistically significant difference

was found in the active external rotation gain parameter (p=0.218) (Table 3.7.).

However, it was observed that the increase was more pronounced clinically.

Table 3.7. Results of External Rotation Range of the Study Population [mean + standard deviation

(median)]

CT: Conservative Treatment group, MM: Mulligan Mobilization group

CHARACTERISTIC CT Group MM Group Pa
(n=17) (n=17)
Active External Rotation
Before treatment 48.23£31.76 (45) 49.41£22.46 (45) 0.892
After treatment 61.64+25.71 (68) 70.41£19.09 (80) 0.413
P2 0.001 0.001
P3 0.218
Passive External Rotation
Before treatment 51.88+31.22 (52) 58.52+21.63 (50) 0.586
After treatment 72+20.53 (80) 78.82+14.84 (85) 0.322
P2 0.003 0.001
P3 0.277

Pa student t test comparison between groups
P2 paired t test before and after treatment within each group

P3 is the difference between values before and after treatment different in terms of groups
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No statistically significant difference was found between the groups when the
before treatment passive external rotation parameter was compared (p=0.586). There
was a statistically significant difference in intra-group after treatment passive external
rotation parameters (CT group p=0.003, MM group p=0.001). No statistically
significant difference was found between the groups when passive external rotation
parameters were compared after treatment (p=0.322). When the difference between the
values of the groups before and after treatment was compared, no statistically
significant difference was found in the passive external rotation gain parameter
(p=0.277) (Table 3.7.).

No statistically significant difference was found between the groups when the
before treatment flexion muscle strength parameter was compared (p=0.51). There was
a statistically significant difference between the groups in favor of MM group when the
after treatment flexion muscle strength parameter was compared (p = 0.001) (Table
3.8).

No statistically significant difference was found between the groups when the
before treatment abduction muscle strength parameter was compared (p=0.74). There
was a statistically significant difference between the groups in favor of MM group when
the after treatment abduction muscle strength parameter was compared (p = 0.001)
(Table 3.8.).

No statistically significant difference was found between the groups when the
before treatment internal rotation muscle strength parameter was compared (p=0.19).
There was a statistically significant difference between the groups in favor of MM
group when the after treatment internal rotation muscle strength parameter was
compared (p = 0.01) (Table 3.8.).
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Table 3.8. Manual Muscle Strength Analysis

CT: Conservative Treatment group, MM: Mulligan Mobilization group

CHARACTERISTIC CT Group (n=17) MM Group (n=17) P
Shoulder Flexion (stage 3/stage 4/ stage 5) n
(%)
Before treatment 1(5.9)/13(76.5)/3(17.7)  (0)/15(88.2)/2(11,8)  0.51
After treatment 0 (0)/8 (47)/9 (53) 0 (0)/0 (0)/17 (100) 0.001
Shoulder Abduction (stage 3/ stage 4/ stage
5) n (%)
Before treatment 4(23.5)/10(58.9)/3(17.6)  0(0)/15(88.2)/2(11.8)  0.74
After treatment 0(0)/11(64.7)/6(35.3) 0(0)/2(11.8)/15(88.2)  0.001
Shoulder Internal Rotation (stage 3/ stage 4/
stage 5) n (%)
Before treatment 3(17.6)/11(64.7)/3(17.7)  0(0)/13(76.4)/4(23.6) 0.19
After treatment 0(0)/5(29.4)/12(70.6) 0 (0)/0 (0)/17 (100) 0.01
Shoulder External Rotation (stage 3/ stage 4/
stage 5) n (%)
Before treatment 4(23.5)/10(58.9)/3(17.6)  0(0)/14(82.4)/3(17.6)  0.09
After treatment 0(0)/4(23.6)/13(76.4) 0 (0)/0 (0)/17 (100) 0.03

No statistically significant difference was found between the groups when the

before treatment external rotation muscle strength parameter was compared (p=0.09).

There was a statistically significant difference between the groups in favor of MM

group when the after treatment external rotation muscle strength parameter was

compared (p = 0.03) (Table 3.8.).
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5. DISCUSSION

The aim of this study was to investigate the effects of manual therapy techniques
on pain, range of motion, muscle strength and function in addition to the conservative

physiotherapy program in individuals with SIS.

Age is one of the important factors that may affect treatment outcomes. Looking
at the age of the SIS, Brox et al. in their study with 125 patients, patients with rotator
cuff pathology for three months ranged between 18-66 years (160). Celik et al. the mean
age of their study was reported to be 51 (161), Kaya et al. the mean age of their study
was reported to be 56 (162) years. Hallageli et al. reported the age range of the SIS as
36-66 years in their study (163).

Findings related to the SIS increase with age. As age progresses, degenerations
occur in the shoulder joint. Increased degenerative changes in joint structures, impaired

nutrition causes the development of SIS (163).

The mean age of the patients included in this study was 56.11 years in the CT
group and 50.88 years in the MM group. The mean age of the cases was similar to other

studies.

When the literature is examined, it is seen that the SIS is more common in
women in many studies (51, 161, 164, 165). Hallageli et al. the ratio of females to males
was reported to be 33/7 in 40 patients with SIS in their study (163). This rate is reported
to be 27/13 in the study by Ozcan and Tiner (166). Hakgiider et al. in their study on 43
patients, the female-to-male ratio was reported as 31/12 (167). In our study, female /
male ratio was found to be 10/7 in the CT group and female / male ratio was 11/6 in the

MM group.

In the studies, dominant side involvement is seen more in the SIS (168).
Dolunay et al. reported that right arm was dominant in 27 of 30 patients and the
presence of right shoulder involvement in 18 of these 30 cases, left shoulder 12 (169).
Morrison et al. (170), Post et al. (171), Wirth et al. (172) was found more dominant side
involvement in their studies. In our study, the dominant side (right hand) in the CT
group was 14, and the right shoulder taken for treatment was 10 people. In our study, in
the CT group the dominant side (right hand) was found to be 14 patients, and the right
shoulder taken for treatment was 10 patients and in the MM group the dominant side
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(right hand) was found to be 13 patients, and the right shoulder taken for treatment was
9 patients. We believe that the high prevalence of dominant side involvement may be

due to more exposure to microtrauma due to overuse.

The most common symptoms in the SIS are pain and limitation of motion (173,
174, 175, 176). In the SIS, it was reported that the pain is usually during the overhead
activities, during the weight transport and causes sleep problems at night (177, 178).
Pain due to musculoskeletal problems also affects functional activity performance.
Therefore, the reduction of pain should be the primary target (161). Therefore,
electrotherapy methods, exercise programs and manipulative treatment methods are

frequently preferred in the treatment of SIS (118).

In our study, both treatment modalities were found to be effective in decreasing
the symptoms of patients. However, when the groups were evaluated in terms of
recovery rates, the results of Mulligan mobilization group were found to be more

significant in pain, ROM and muscle strength parameters.

Ginn et al. investigated the long-term clinical outcomes of conservative
treatment (exercise therapy, passive joint mobilization, electrotherapy) in patients with
shoulder pain and in their study the decrease in pain was found to be statistically
significant (179).

In a study of 48 patients with SIS by Baltaci et al. classical physiotherapy was
applied to group 1, manipulative treatment in addition to classical physiotherapy was
applied to group 2, and manipulative treatment was applied to group 3. As a result of
the study, activity pain and night pain reduction levels were found to be statistically

more significant in the second and third group compared to the first group (51).

In a study of 250 patients with shoulder pain by Bergman et al. in the first group
classical physiotherapy was applied, in the second group manipulative treatment was
applied. As a result of the study, they reported a significant decrease in pain levels in
both groups (180).

In a study of 30 patients with SIS by Senbursa et al. exercise program was
applied to group 1, manual treatment with joint and soft tissue mobilization techniques

was applied to group 2. As a result of the study, they reported a significant decrease in
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pain in both groups, while the decrease in the manual treatment group was more

significant than the exercise group (6).

Bergman et al. In their study on 150 patients with shoulder dysfunction and pain,
they investigated the effectiveness of manipulative therapy and they applied general
medical treatment and physiotherapy to the first group and manual treatment to the
second group. In their evaluation after 12 and 52 weeks, the decrease in rest, movement
and night pain was more significant in the manipulative treatment group. In our study,
similar to the results determined by Bergman et al., the decrease in pain experienced
during activity and the night pain was found to be significantly different in favor of the
group that applied MWM as a manipulative treatment method (181).

Kachingwe et al. in their study on 33 patients with SIS, they applied only
exercise in the first group, exercise with mobilization in the second group, MWM with
exercise in the third group, and included the control group as the fourth group. As a
result of the study, in the exercise-mobilization and exercise-MWM groups, they stated
that the pain parameter had a more significant decrease compared to the other two
groups (52).

Diercks et al. in their study to investigate the effect of manual mobilization and
passive stretching; at the end of the 24-month follow-up, almost every patient reported a
painless level (182).

In our study, VAS night and activity parameters showed more significant results
in the MM group compared to the CT group. This may be due to inhibition of
nociceptive stimulation via mechanoreceptors activated by MWM techniques and
recovery of GH arthrokinematic. This opinion is dominant in the literature. Night pain
complaints are very common in these patients. Therefore, the improvement in night pain

IS very important.

Functional evaluation is a frequently used method in order to determine the
patient's quality of life and functionality in daily life in shoulder problems. Some of
these measurement methods are for specific shoulder problems, while others are only
for shoulder assessment. These scales examine the shoulder from different angles

(physical, emotional, social, pain and function) (183).
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Gummesson et al. (184) and Angst et al. (96) stated that DASH scale, when
evaluating shoulder problems in terms of functionality, is a frequently used, reliable,
easy to use, easy to analyze and interpret. DASH is a scale defined by the American
Academy of Orthopedic Surgeons and is an assessment scale for the upper extremity.
DASH mainly measures disability. It is a scale that can detect small and big changes in
disability in musculoskeletal problems of upper extremity (96). Bot et al. in their study,
they found that DASH, ASES and SPADI scales were most commonly used in the

literature, but the best results in terms of clinical features were the DASH scale (185).

Shakeri et al. had evaluated the functional level with DASH in patients
diagnosed with SIS. They had kinesio taping to the first group and had placebo taping to
the other group. Re-evaluation was performed one week after taping and more

functional improvement was reported in the treatment group (186).

In our study, DASH scale was used for the evaluation of functionality. As a
result of the statistical analysis, there was a significant decrease in pre and post
treatment values in intragroup comparisons, no significant results were found in the
comparison between groups. We think that as a result of the treatment decreasing pain,

increasing ROM and muscle functions are responsible for the increase in functionality.

Yang et al. investigated in their study of the effectiveness of three different
mobilization techniques in the treatment of SIS, divided 28 cases into two groups, over
the course of 12 weeks, they alternately applied three different mobilization techniques
end-range mobilization (ERM), midrange mobilization (MRM) and mobilization with
movement (MWM). It was applied 3 weeks MRM, the second 3 weeks ERM, the third
3 weeks MRM and the fourth 3 weeks MWM to the first group. It was applied 3 weeks
MRM, the second 3 weeks MWM, the third 3 weeks MRM, the fourth 3 weeks ERM to
the second group. In their evaluation at the end of 12 weeks, ERM and MWM were
found to be more effective than MRM in terms of shoulder range and functionality.
They stated that MWM was more successful in terms of correction of scapulohumeral
rhythm than the other two methods (187).

In a study of 48 patients with SIS by Baltaci et al. classical physiotherapy was
applied to group 1, manipulative treatment in addition to classical physiotherapy was
applied to group 2, and manipulative treatment was applied to group 3. As a result of

this study, they observed an increase in ROM in all groups and the use of manual
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therapy with classical physiotherapy was found to be more effective in terms of

decrease in pain and increase in normal joint movements in patients with SIS (51).

Placzek et al. applied GH joint manipulation to 31 patients with adhesive capsulitis.
They investigated the increase in pain, functionality levels and ROM with short-term
and long-term follow-up. They found that manipulation is a long-term effective method

in adhesive capsulitis (188).

In the study performed by Senbursa et al. on 30 patients with SIS, they applied
exercise program to the first group and a combined exercise program with manual
treatment to the second group. As a result of the study, it was stated that there was a
significant increase in ROM in both groups, whereas the increase in the manual
treatment group was more significant than the exercise group (6).

In the study performed by Teys et al. 11 male and 13 female patients were
divided into three groups as control, placebo and study group. No manual technique was
applied to the control group, placebo mobilization was applied to the placebo group
without hand positioning and the MWM technique was applied to the study group. The
ROM from the evaluated parameters was significant in favor of the group that applied
MWM technique at just the end of the study (189).

In various studies in the literature, it has been reported that manual therapy
techniques in combination with exercise in the treatment of patients with SIS are more

effective than exercise therapy alone (190, 118, 191).

Djordjevic et al. in their study of 20 patients with SIS, they applied MWM and
kinesio taping techniques to the first group and they applied exercise program to the
second group. They made the evaluations at the beginning of the treatment, on the 5th
and 10th days. They reported a significant increase in shoulder flexion and abduction
range in both groups, but added that the MWM-kinesio taping group improved earlier
than the exercise group (192).

Kachingwe et al. in their study on 33 patients with SIS, they applied only
exercise in the first group, exercise with mobilization in the second group, MWM with
exercise in the third group, and included the control group as the fourth group. As a
result of the study, they reported that the exercise-MWM group had the highest
percentage of change in the active ROM range compared to the other groups (52).
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Delgado et al. in their study of 42 patients with SIS, they divided the patients into two
groups: MWM and placebo. They reported that the increase in the range of motion was

significantly higher in the MWM group compared to the placebo group (193).

Satpute et al. in their study on 44 patients with acute shoulder pain and limitation
of movement, they applied the MWM-exercise-hot pack to the first group and applied
the exercise-hot pack to the second group. At the end of the study, it was reported that
there was an increase in the ROM in both groups but the increase in the MWM group

was significantly higher (194).

Uparar and Shinde, in their study of 28 patients with supraspinatus tendinitis,
randomized patients into two groups. They applied cold pack, US, TENS and exercise
program to the first group and they applied MWM to the second group in addition to the
treatment of the first group. As a result of the study, it was reported that the results of
the MWM qgroup in flexion and internal rotation ROM parameters were found to be

statistically more effective than the other group (195).

In our study, there were statistically significant differences between active and
passive degrees of flexion, abduction, internal and external rotation in the intragroup
comparisons before and after treatment but no statistically significant differences were
found between the groups. When the pre- and post-treatment values were evaluated in
terms of recovery rates, there was a statistically significant difference in active internal
rotation and passive flexion parameters in MM group compared to CT group. Our study

showed similar results with the studies in the literature.

Previous studies have reported that changes in shoulder joint kinematics are
associated with shoulder pain (196, 197, 198, 199). In the kinematic studies, it has been
reported that the humeral head changes abnormally in the superior and / or anterior
direction of the glenoid fossa in patients with SIS (200, 201, 202). This abnormal
displacement of the humeral head causes narrowing of the subacromial space,
compression of the structures passing through the subacromial space, resulting in pain
and functional effects (203, 204). In addition, the MWM technique has been reported to
stretch hardened soft tissues, increase the flexibility of the shoulder capsule and

improve abnormal scapulohumeral rhythm (189).

In our study, we think that the statistically significant increase in range of
motion in the MM group is due to the correction of joint kinematics, reduction of

79



positional error in the joint with postero-lateral glide applied, and the increase flexibility
of joint capsule. In addition, we think that the statistically significant difference in the
active internal rotation range in the MM group is due to using two different MWM

techniques for internal rotation.

Brantingham et al. in their review study, they investigated the effect of
manipulative treatment on shoulder pain and reported that the use of manipulative
therapy in combination with kinetic chain exercises had a positive effect on pain,

dysfunction and muscle strength parameters (205).

Ribeiro et al. in their study on 30 asymptomatic patients, they applied postero-
lateral glide during shoulder abduction. They measured the electromyographic muscle
activity of the supraspinatus, infraspinatus, posterior and middle part of the deltoid with
and without postero-lateral glide. They found a decrease in the contraction rates of all
muscles when the glide was applied. They stated that the decrease in muscle activity
during abduction may be the result of change in joint mechanics and change in the

afferent sensory input transmitted through the shoulder (206).

In the study performed by Senbursa et al. on 30 patients with SIS, they applied
exercise program to the first group and a combined exercise program with manual
treatment to the second group. As a result of the study, a statistically significant increase

in muscle strength was reported in the manual treatment group compared to the exercise

group (6).

Senbursa et al. in their study of 77 patients with supraspinatus tendinitis, they
applied exercise program to the first group, exercise program and joint mobilization to
the second group and home exercise program to the third group. As a result of the study,
it was reported that there was a significant increase in shoulder muscle strength in all
groups but the most development was seen in the mobilization group (207).

In a study performed by Bang et al. they investigated the effects of exercise with
and without manual therapy and the increase of muscle strength was found to be
statistically significant in both groups. However, in the group receiving manual therapy
with exercise, it was stated that there was more improvement in muscle strength than

the group receiving exercise therapy alone (106).
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In our study, a statistically significant difference was found in favor of MM
group when the parameters of flexion, abduction, internal rotation and external rotation
muscle strength were compared between treatment groups. The decrease in muscle
strength caused by pain showed improvement in parallel with the decrease in pain. In
addition, patients with reduced pain and almost reached complete ROM have started
strengthening exercises, which explains the increase in muscle strength. The results of

our study were consistent with the literature.
Limitation of the Study

When we look at the limitations of our study, we think that one of them is the
lack of a control group in the study. We consider that the study is done on a small
number of patients and the absence of mid- and late-term follow-up of the patients as a
limitation. We think that the absence of mid-term follow-up is a limitation since the
main difference clinically is the earlier onset of recovery. Further studies on more
patients will be more enlightening, while longer follow-up will more clearly reveal the

validity of treatment effects and the accuracy of the results.
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6. CONCLUSION

This study was conducted to investigate the effect of manual therapy techniques
on pain and functionality in patients with SIS. As a result of the evaluations of the
patients before and after the treatment, the obtained data were analyzed by appropriate

statistical methods and the following results were obtained.

1. In the intragroup comparisons, resting, activity and night pain parameters
improved in both groups according to the beginning of treatment. A significant
difference was observed in the night pain parameter in favor of MM group in the
comparison of post-treatment values between groups. When the recovery rates of rest,
activity and night pain were compared with those obtained before the treatment, a

significant difference was found in activity and night pain in favor of MM group.

2. In our study, the ROM of the joints were evaluated separately as active and
passive. In the intra-group comparisons, both groups showed improvement in active and
passive flexion, abduction, internal rotation and external rotation parameters. When the
recovery rates obtained according to the beginning of treatment were compared, active
internal rotation and passive flexion parameters were significantly different in favor of

MM group.

3. When we look at the results of our study in terms of muscle strength values, a
statistically significant difference was found in favor of MM group when flexion,
abduction, internal rotation and external rotation muscle strength parameters were

compared between treatment groups according to the beginning of treatment.

4. In our study, the evaluation of functionality was done by DASH scale. It has
been determined that both treatment modalities affect the functional activity levels of
the patients positively. There was a significant decrease in pre- and post-treatment
values in intra-group comparisons but no significant results were found in the
comparison between groups. These results showed that the two treatment methods

applied had similar effects.

As a result, we think that the combined administration of Mulligan MWM
technique with conservative treatment may provide more effective results in decreasing

pain, increased ROM, muscle strength and functional activity in patients with SIS.
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8.2. Participant Assessment Form

DEGERLENDIRME TAKIiP FORMU

Hastanin
Adi-Soyadi:

Yasti:
Cinsiyeti:

Hikayesi:

VAS degeri:
Gece: . mmemmmmmmemeeeeeioeeeees

Ozgecmis:

-Kronik Hastaliklar:

-Kullanilan flaglar:
Soy gecmis:

Istirahat: -

Aktivite: = e

Omuz Eklem Hareket Acikhig1 Degerleri:

Aktif/Pasif
Fleksiyon:
Abduksiyon:
Internal Rotasyon:
Eksternal Rotasyon:
Kas Kuvveti Degerlendirmesi:
Fleksiyon:
Abduksiyon:
Internal Rotasyon:
Eksternal Rotasyon:

DASH Skoru:
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8.3. DASH Questionnaire

KOL, OMUZ VE EL SORUNLARI ANKET]

ACIKLAMA

Bu anket bazi bedensel etkinlikleri
yerine getirmenizin yani sira hastalik
belirtilerinizi sormaktadir.

Her soruyu son haftadaki durumunuzu
g6z dniine alarak uygun numarayi
yuvarlak icine almak suretiyle cevaplayiniz.

Son hafta icinde bedensel etkinligi
yapma firsatiniz olmadiysa,litfen
hangi cevabin en dogru olacagina
gére en iyi tahmininizi yapiniz.

Hangi el veya kolunuzu
kullandiginizi dikkate almadan
sadece bedensel etkinligi yapabilme
becerinize gére uygun cevabi verin.
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KOL, OMUZ VE EL SORUNLARI ANKET]

Litfen son hafta igindeki asagidak etkinlikler: vapma yeteneginizi uygun cevabimn altindaki numaray
daire 1gme alarak siralaymiz.

Zorluk hafif orta astrt hig
Yok  derecede zorluk  derecede zorluk  zorluk  yapamama
1-Stki kapatilmss yada yeni bir kavanozu agmak 1 2 3 4 5

3-Anahtan cevirmek 1 2 3 4 5

5-Zor acilan bir kapry: tterek agma 1 2 3 4 5
7-Agir ev sslert yapmak 1 2 3 4 5
(duvar silmek. ver silmek tamirat yapmak vs. )

9-Yatak yapmak 1 2 3 4 5

11-Agar bir cismi tasumak (4.5 kg 'den fazla.) 1 2 3 4 5

13-Saclan yikamak veya kurulamak. 1 2 3 4 5

15-Kazak giymek 1 2 3 4 5

17-Az ¢aba gerektiren eglendirict isler
( iskambil oynamak. Grgii rmek vs.) 1 2 3 4 5

19-Kolunuzu serbestge hareket ettirdigmiz
eélendirici isler (suda tas kaydirmak, meyve taslama,
gelik gomak oynama )

21-Cinsel faaliyetler 1 2 3 + 5
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KOL, OMUZ VE EL SORUNLARI ANKET]

Hig engel yok Az engel Orta derecede Bir hayh Asin

22-Son hafta siiresince kol omuz vada el sorununuz

ale arkadaslar, komsular veya gruplarla normal 1 2 3 4 5
sosval etkinliklerinize ne &lgiide engel oldu

Hig kisitlanmug Hafif Orta Cok  Bedensel etkmlik

Hissetmiyorum derecede kisith  derecede kisitl  kusith yapamiyorum
23-Son hafta siiresince kol omuz yada el sorununuz 1 2 3 bl 5
nedeniyle 15inizde yada diger giinliik etkmliklerde
kisitlandiniz mi?

Yok Hafif Orta derecede  Bir hayli Asin

24-El, omuz va da kol agrniz 1 2 3 4 5
25-Herhangi belirli bir 151 yaptigmizda
el.omuz ya da kol agriniz 1 2 3 Bl 5
26-El omuz yada kolunuzdaki kanncalanma(iznelenme) 1 2 3 4 5
27-El.omuz yada kolunuzdak: giisiizlik 1 2 3 Bl 5
28-E, omuz yada kolunuzdaki hareket zorhugu 1 2 3 4 5

Zorluk hafif derecede  orta derecede asir O kadar zorluk

Yok zorluk zorluk zorluk var ki
uyuyamryorum
29-Gegen hafta icinde el, omuz yada kol agriiz
nedeniyle uyumada ne kadar zorlandiniz 1 2 3 N 5

Kesmlikle Katilmiyorum Ne katiliyorum  Katilliyorum  Kesinlikle
Katilmiyorum ne katilmsyorum katiliyorum

30-Kol. omuz veya el problemimden dolay:
kendim daha az yeterl:, daha az yararh 1 2 3 4 5
hissediyor veya kendime daha az giiveniyorum.
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YUKSEK PERFORMANS ISTEYEN SPORLAR-MUZISYENLER

Asagidaki sorular kol, omuz veya el sorununuzun miizik aleti calmaniza, spor yapma veva her tkisme olan etkist ile
tlgilidir. Eger birden ¢ok spor yapiyor, miizik aleti calryorsansz (veya her ikisi de) bu etkinliklerden sizin igin en énemli
olan: g6z éniine alarak cevaplayiniz.

#Bir miizik aleti calmsyor veya spor yapmiyorum(bu boliimi atlayabilirsimiz )
Liitfen son hafta i¢inde fiziksel veteneginizi en 11 tansmlayan numarayt yuvarlak igine alniz. Zorlugunuz oldu mu?

zorluk hafif derecede orta derecede asin hig

yok zorluk zorluk zorluk  yapamama
1-Spor yaparken veya miizik alet: ¢alarken 1 2 3 4 5
her zamanki tekniginizi kullanmada
zorlugunuz oldu mu ?

3-Mizik aletinizi istediziniz kadar iyi galmada, 1 2 3 4 5

spor yapmada zorlugunuz oldu mu?

IS MODELI

Asagidaki sorunlar kolunuz, omuzunuz veya el sorununuzuon s5inizi vapma yetene zimz tizerindeki etkisini sormaktadur.
(e&er ev hanimi 1seniz sorular: ev 15lerini sorulars ev 15lerini dilginerek cevaplayiniz.)
Litfen 15mizin/meslegimizin ne oldugunu belirtm:......
# Calismryorum ( bu bolimi atlayabilirsiniz )
Liitfen son hafta 1ginde fiziksel yeteneginizi en 1y1 tanimlayan numaray: yuvarlak igine aliniz.

zorluk hafif derecede orta derecede asr hig
yok zorluk zorluk zorluk  yapamama
1-Istniz1 yaparken her zamanki teknigmiz1 kullanmada 1 2 3 4 5
zorlugunuz oldu mu?
2-Kolunuz, omuzunuz veya el agrmiz nedeniyle 1 2 3 4 5

1510171 her zamanki g1bi yapmada zorlugunuz oldu mu ?

4-Isiniz1 her zaman ki siirede bitirmede
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8.4. Participant Consent Form

BASKENT UNIVERSITESI KLINIK ARASTIRMALAR ETiK KURULU

BILIMSEL ARASTIRMALAR iCiN BILGILENDIRIiLMiS GONULLU OLUR
FORMU

LUTFEN DiKKATLICE OKUYUNUZ !1!

Bilimsel arastirma amach klinik bir calismaya katilmak lzere davet edilmis bulunmaktasiniz. Bu
calismada yer almayi kabul etmeden 6nce galismanin ne amagla yapilmak istendigini tam
olarak anlamaniz ve kararinizi, arastirma hakkinda tam olarak bilgilendirildikten sonra 6zgtirce
vermeniz gerekmektedir. Bu bilgilendirme formu s6z konusu arastirmayi ayrintili olarak
tanitmak amaciyla size 6zel olarak hazirlanmistir. Litfen bu formu dikkatlice okuyunuz.
Arastirma ile ilgili olarak bu formda belirtildigi halde anlayamadiginiz ya da belirtilemedigini
fark ettiginiz noktalar olursa hekiminize sorunuz ve sorulariniza acgik yanitlar isteyiniz. Bu
arastirmaya katilip katilmamakta serbestsiniz. Calismaya katilim géniilliiliik esasina dayalidir.
Arastirma hakkinda tam olarak bilgilendirildikten sonra, kararinizi 6zgiirce verebilmeniz ve
disliinmeniz i¢cin formu imzalamadan 6nce hekiminiz size zaman taniyacaktir. Karariniz ne

1. ARASTIRMANIN ADI

Omuz subakromial sikisma sendromu olan bireylerde manuel terapi tekniklerinin agr1 ve
fonksiyonellik iizerine etkisinin arastirilmasi.

2. KATILIMCI SAYISI

Bu arastirmada yer almasi 6ngoriilen toplam katilimci sayis1 34 tiir.
3. ARASTIRMAYA KATILIM SURESI

Bu arastirmada yer almaniz i¢in 6ngoriilen siire 6 hafta’dir.

4. ARASTIRMANIN AMACI

Bu arasgtirmanin amaci; omuz sikisma sendromlu olgularda konservatif fizyoterapi programina
ek olarak uygulanan manuel terapi tekniklerinin agri, eklem hareket agikligi, kas kuvveti ve
fonksiyon {izerine etkisini arastirmaktir.

5. ARASTIRMAYA KATILMA KOSULLARI

Bu aragtirmaya dahil edilebilmek igin sahip olmaniz gereken kosullar su sekildedir;

-Klinik ve fizik muayene incelemelerine gore omuz sikisma sendromu tanisi konulmus olmak
-18-65 yas arasinda olmak,

-En az 4 haftadir omuz agrimizin olmasi

-Son bir y1l i¢inde kortizon tedavisi almamis olmaniz

-Agrili kolunuzda kuvvet veya his kaybinin olmamasi

-Agrili kolunuzda gecirilmis kirik olmamasi

-Boyun agrinizin olmamasi
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-Fizik tedavi programini engelleyecek diizeyde kalp hastaliginizin olmamasi
-Agrili kolunuzdan herhangi bir ameliyat ge¢irmemis olmaniz

-Son 6 ay i¢cinde omuzunuzdan fizik tedavi programi gérmemis olmaniz
-Donuk omuz tanisi olmamis olmaniz

6. ARASTIRMANIN YONTEMI

Doktorunuz tarafindan Omuz Sikisma Sendromu tanisi konulup, fizik tedavi ve
rehabilitasyon programina alindiktan sonra 1. Grup ve 2. Grup olmak {izere rastgele 2
gruba ayrilacaksiniz. 1. Gruptaki hastalara tedavi programi siiresince sicak paket
uygulamasi, diisiik voltajli elektrik akimi, omuz eklemi hareket acikligini artirmaya ve
giiclendirmeye yonelik egzersiz programi uygulanacaktir. 2. Gruptaki hastalara 1.
Gruptaki tedaviye ek olarak fizyoterapist tarafindan omuz bolgesine yonelik masaj
benzeri bir uygulama (manuel terapi) yapilacaktir. Bu uygulamanin yapilmasinin size
herhangi bir zarar1 yoktur. Bu uygulamanin yapilmamasi1 da tedavinizde herhangi bir
eksiklige sebep olmayacaktir. Tedaviye baslamadan once, tedavinin ortasinda ve
tedavinin sonunda omuz agrinizi, omuz eklem hareket agikligini, omuz kas kuvvetini ve
fonksiyonel durumunuzu degerlendirmek igin size bir grup anket uygulanacaktir. Daha
sonra 1. ve 2. Gruptan elde edilen sonuglar karsilastirilacaktir.

7. KATILIMCININ SORUMLULUKLARI

Yapilacak degerlendirme ve tedavi siiresince arastirmacinin direktiflerine uymalisiniz.

8. ARASTIRMADAN BEKLENEN OLASI YARARLAR

Aragtirmamiz yalnizca bilimsel arastirma olup goniilliiniin dogrudan yarar gérmesi ya da tedavi

seyrinin degismesi beklenmemektedir. Ancak, bu arastirmadan elde edilen sonuglar sizin gibi
tan1 almis diger hastalarin tedavisinin planlanmasinda katki saglayacaktir.

9. ARASTIRMADAN KAYNAKLANABILECEK OLASI RiSKLER

Aragtirma sirasinda size uygulanacak degerlendirme ve tedavilerin size verecegi herhangi bir
riski, sakincasi yoktur.

10. ARASTIRMADAN KAYNAKLANABILECEK HERHANGI BiR ZARARLANMA
DURUMUNDA YUKUMLULUK / SORUMLULUK DURUMU

Aragtirma nedeniyle bir zarar gérmeniz s6z konusu olursa, tedavi i¢in gereken masraflar
Baskent Universitesi tarafindan karsilanacaktir.

11. ARASTIRMA SURESINCE CIKABILECEK SORUNLARDA ARANACAK KiSi

Uygulama siiresince, zorunlu olarak aragtirma dig1 ilag almak durumunda kaldiginizda Sorumlu
Aragtirictyr dnceden bilgilendirmek igin, arastirma hakkinda ek bilgiler almak icin ya da
arastirma ile ilgili herhangi bir sorun, istenmeyen etki veya diger rahatsizliklariniz i¢in herhangi
bir saatte adresi ve telefonu asagida belirtilen ilgili hekime ulasabilirsiniz.
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istediginizde Giiniin 24 Saati Ulasilabilecek Hekimin Adres ve Telefonlari:
Dog¢.Dr.Pinar Oztop Ciftkaya

Baskent Uni. istanbul Saglik Uygulama ve Arastirma Merkezi Fizik Tedavi Ve Rehabilitasyon

BSlimi Oymaci Sok. No:2 Altunizade istanbul

istediginizde Giiniin 24 Saati Ulasilabilecek Fizyoterapistin Adres ve Telefonlari:
Fzt.Emre Okan Aytag

Baskent Uni. istanbul Saglik Uygulama ve Arastirma Merkezi Fizik Tedavi Ve Rehabilitasyon

BSlimi Oymaci Sok. No:2 Altunizade istanbul

12. GIDERLERIN KARSILANMASI VE ODEMELER

Bu arastirmaya katilmaniz i¢in veya aragtirmadan kaynaklanabilecek giderler i¢in sizden
herhangi bir iicret istenmeyecektir. Hastaligimizin gerektirdigi tetkiklere ilave olarak yapilacak
her tiirlii tetkik, fizik muayene ve diger arastirma giderleri size veya giivencesi altinda
bulundugunuz resmi ya da 6zel hi¢cbir kuruma 6detilmeyecektir.

13. ARASTIRMAYI DESTEKLEYEN KURUM
Arastirmay1 destekleyen kurum Baskent Universitesi’dir.
14. KATILIMCIYA HERHANGI BiR ODEME YAPILIP YAPILMAYACAGI

Bu arastirmaya katilmanizla, arastirma ile ilgili ¢ikabilecek zorunlu masraflar
tarafimizdan karsilanacaktir. Bunun diginda size veya yasal temsilcilerinize herhangi bir
maddi katki saglanmayacaktir.

15. BILGILERIN GIZLILIGI

Arastirma siiresince elde edilen sizinle ilgili tibbi bilgiler size 6zel bir kod numaras: ile
kaydedilecektir. Size ait her tiirlii tibbi bilgi gizli tutulacaktir. Arastirmanin sonuglar1 yalniza
bilimsel amagla kullanilacaktir. Arastirma yayinlansa bile kimlik bilgileriniz verilmeyecektir.
Ancak, gerektiginde arastirmanin izleyicileri, yoklama yapanlar, etik kurullar ve resmi
makamlar tibbi bilgilerinize ulasabilecektir. Siz de istediginizde kendinize ait tibbi bilgilere
ulasabileceksiniz.

16. ARASTIRMA DISI BIRAKILMA KOSULLARI

Uygulanan tedavi gemasinin gereklerini yerine getirmemeniz, arastirma programini aksatmaniz,
gebe kalmaniz veya arastirmaya bagli veya arastirmadan bagimsiz gelisebilecek istenmeyen bir
etkiye maruz kalmaniz vb. nedenlerle hekiminiz sizin izniniz olmadan sizi arastirmadan
¢ikarabilir. Bu durum size uygulanan tedavide herhangi bir degisiklige neden olmayacaktir.

Ancak arastirma dis1 birakilmaniz durumunda da, sizinle ilgili tibbi veriler bilimsel amagla

kullanabilir.
17. ARASTIRMADA UYGULANACAK TEDAVI DISINDAKi DiGER TEDAVILER
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Size konan tani i¢in uygulanabilecek, ancak bu aragtirmanin geregi olarak size uygulanmayacak
olan (varsa) diger tedaviler ya da islemler ve onlara ait yararlar ve olasi riskler asagida
belirtilmistir.

Kortikosteroid tedavisi tedavi slirecinizin takibiyle gerekli goriildiigli takdirde hekiminiz
tarafindan uygulanabilir.

18. ARASTIRMAYA KATILMAYI REDDETME VEYA AYRILMA DURUMU

Bu aragtirmada yer almak tamamen sizin isteginize baglidir. Arastirmada yer almay1
reddedebilirsiniz ya da herhangi bir asamada arastirmadan ayrilabilirsiniz; aragtirmada yer
almay1 reddetmeniz veya katildiktan sonra vazgecmeniz halinde de karariniz size uygulanan
tedavide herhangi bir degisiklige neden olmayacaktir.

Aragtirmadan c¢ekilmeniz ya da arastirici tarafindan ¢ikarilmaniz durumunda da, sizle ilgili tibbi
veriler bilimsel amagla kullanilabilecektir.

19. YENi BILGILERIN PAYLASILMASI VE ARASTIRMANIN
DURDURULMASI

Aragtirma siirerken, arastirmayla ilgili olumlu veya olumsuz yeni tibbi bilgi ve sonuglar en kisa
siirede size veya yasal temsilcinize iletilecektir. Bu sonuclar sizin arastirmaya devam etme
isteginizi etkileyebilir. Bu durumda karar verene kadar arastirmanin durdurulmasini
isteyebilirsiniz.

(Katilimcinmin/Hastanin/Anne-Baba/Yasal Temsilcinin Beyani)

Saym Fzt. Emre Okan Aytag tarafindan Baskent Universitesi Tip Fakiiltesi Istanbul Saglk
Uygulama ve Arastirma Merkezi Fizyoterapi ve Rehabilitasyon Boliimiince tibbi bir arastirma
yapilacagi belirtilerek bu arastirma ile ilgili yukaridaki bilgiler bana aktarildi. Bu bilgilerden
sonra boyle bir aragtirmaya “katilime1” (denek) olarak davet edildim.

Eger bu aragtirmaya katilirsam hekim ile aramda kalmasi gereken bana ait bilgilerin gizliligine
bu arastirma sirasinda da biiylik 6zen ve saygi ile yaklagilacagina inaniyorum. Arastirma
sonucglarinin egitim ve bilimsel amagclarla kullanimi sirasinda kigisel bilgilerimin 6zenle
korunacagi konusunda bana gerekli giivence verildi.

Aragtirmanin yiiriitiilmesi sirasinda herhangi bir sebep gostermeden arastirmadan cekilebilirim
(Ancak aragtirmacilari zor durumda birakmamak i¢in arastirmadan c¢ekilecegimi 6nceden
bildirmemim uygun olacagmin bilincindeyim). Ayrica, tibbi durumuma herhangi bir zarar
verilmemesi kosuluyla arastirmaci tarafindan arastirma disi tutulabilirim.

Arastirma i¢in yapilacak harcamalarla ilgili herhangi bir parasal sorumluluk altina girmiyorum.
Bana da bir 6deme yapilmayacaktir.

Aragtirma uygulamasindan kaynaklanan nedenlerle herhangi bir saglik sorunumun ortaya
¢ikmasi halinde, her tiirlii tibbi miidahalenin saglanacag konusunda gerekli giivence verildi. Bu
tibbi miidahalelerle ilgili olarak da parasal bir yiik altina girmeyecegim anlatildu.

Bu arastirmaya katilmak zorunda degilim ve katilmayabilirim. Arastirmaya katilmam
konusunda zorlayici bir davranigla karsilasmig degilim. Eger katilmayr reddedersem, bu
durumun tibbi bakimimma ve hekim ile olan iliskime herhangi bir zarar getirmeyecegini de
biliyorum.
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ARASTIRMAYA KATILMA ONAYI

Yukarida yer alan ve arastirmaya baslanmadan 6nce gonilliiye verilmesi gereken bilgileri gosteren 4 sayfalik
metni okudum ve sozli olarak dinledim. Aklima gelen tiim sorulari arastiriciya sordum, yazili ve sozlii olarak
bana vyapilan tim aciklamalari ayrintilariyla anlamis bulunmaktayim. Arastirmaya katilmayi isteyip
istemedigime karar vermem igin bana yeterli zaman tanindi. Bu kosullar altinda, bana ait tibbi bilgilerin gézden
gecirilmesi, transfer edilmesi ve islenmesi konusunda arastirma yirutlcusine yetki veriyor ve sdz konusu
arastirmaya iliskin bana yapilan katihm davetini higbir zorlama ve baski olmaksizin biylk bir gontlltlik
icerisinde kabul ediyorum. Bu formu imzalamakla yerel yasalarin bana sagladigi haklari kaybetmeyecegimi

GONULLU iMZASI

ISIM SOYiSiM

ADRES

TELEFON

TARIH

VASI (Varsa) IMZASI

ISiM SoYISIiM

ADRES

TELEFON

TARIH

ARASTIRMACI IMZASI

ISIM SOYISIM ve GOREVI

ADRES

TELEFON

TARIH

ONAM ALMA iSINE BASINDAN SONUNA KADAR TANIKLIK EDEN KURULUS

GOREVLISI IMZASI

ISIM SOYISIM ve GOREVI

ADRES

TELEFON

TARIH
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8.5. Curriculum Vitae

Kisisel Bilgiler

Adi Emre Okan Soyadi Aytag
Dogum Yeri ANKARA Dogum Tarihi 03.11.1986
Uyrugu T.C. TC Kimlik No 34685299398
E-mail emreokanaytac@hotmail.com Tel 5347430560

Ogrenim Durumu

Derece Alan Mezun Oldugu Kurumun Adi Mezuniyet Yili
Doktora
Yiiksek Lisans
Lisans Fizyoterapi ve Rehabilitasyon | Baskent Universitesi 2011

Lise

Bildigi Yabanci Dilleri

Yabanci Dil Smav Notu (¥

Ingilizce

# Basarilmis birden fazla sinav varsa(KPDS, UDS, TOEFL; EELTS vs), tiim sonuglar yazilmalidir

is Deneyimi (Sondan gecmise dogru siralayin)

Gorevi

Kurum

Siire (Y1l - Yil)

Fizyoterapist

Baskent Universitesi Istanbul Hastanesi

2011-2019

Bilgisayar Bilgisi

Program

Kullanma becerisi

Office

Iyi

*Cok iyi, iyi, orta, zay1f olarak degerlendirin

Bilimsel Calismalari

SCI, SSCI, AHCI indekslerine giren dergilerde yaymlanan makaleler

Diger dergilerde yaymlanan makaleler

Uluslararasi bilimsel toplantilarda sunulan ve bildiri kitabinda (Proceedings) basilan bildiriler

Hakemli konferans/sempozyumlarin bildiri kitaplarinda yer alan yayinlar

Diger (Gorev Aldig1 Projeler/Sertifikalary/Odiilleri)
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