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Abstrakt 

 

Název 

Porovnání účinnosti léčby tendinopatie rotátorové manžety mimotělní rázovou vlnou 

(ESWT) a chirurgickým zákrokem. 

 

Cíl 

Hlavním cílem této výzkumné práce bylo porovnat účinnost léčby tendinopatie 

kalcifikované rotátorové manžety buď mimotělní rázovou vlnou (ESWT) nebo 

chirurgickým. (artroskopickým) zákrokem, a to pomocí ukazatelů Constant-Murleyho skóre 

(CMS) a vizuální analogové škály (VAS) uváděných v odborné literatuře z posledních let. 

 

Metodika 

Diplomová práce spočívá v systémové literární rešerši. Zařazeny do rešerše byly 

randomizované kontrolované klinické studie, prospektivní studie a retrospektivní kazuistiky 

psané v anglickém jazyce a publikované v rozmezí let 2000 – 2018. Publikace byly 

vyhledávány v těchto databázích: EMBASE, PubMed, CINAHL, Medline, SpringerLink, 

ProQuest, a to za použití různých kombinací klíčových slov. Do studií byli zařazeni muži i 

ženy, a to každého věku. Zkoumanou patologií byla tendinopatie kalcifikované rotátorové 

manžety. Pokud jde o typy metod, byla použita radiální i fokusovaná ESWT nízké, střední i 

vysoké intenzity; intervence byly vesměs artroskopické. 

 

Výsledky 

Po konečném hodnocení studií se jich pro zařazení do tohoto výzkumu kvalifikovalo 

pouze 33, z toho 21 z oblasti rázových vln a 12 z chirurgické oblasti. Všechny byly 

publikovány v rozmezí let 2000 – 2016. Věk pacientu se pohyboval v rozmezí od 26 do 83 

let. Články zabývající se léčbou rázovou vlnou zahrnovaly FESWT i RESWT při různých 

energetických úrovních (nízká, střední, vysoká), chirurgicky orientované články 

pojednávaly o artroskopickém débridementu (odstraňování) kalcifikace rotátorové manžety 

a/nebo o akromioplastice. Vlivem ESWT i artroskopie došlo jak u skóre CMS, tak u skóre 

VAS k posunu, větší zlepšení bylo ovšem zjištěno ve studiích ESWT. 



 

Závěr 

Jsou sice důkazy na podporu účinnosti artroskopické intervence při léčbě chronické 

tendinopatie kalcifikované rotátorové manžety a dalších patologií šlach, ovšem jejich zdroje 

nejsou zcela spolehlivé. Lze tedy uzavřít, že pacientům s tendinopatií rotátorové manžety 

lze doporučit, aby jako první volbu vybrali ESWT, která je v porovnání s chirurgickým 

výkonem považována za méně invazivní a snadno aplikovatelnou, a artroskopii vyhledali 

teprve potom, co léčba ESWT selže. 

 

Klíčová slova  

Tendinopatie rotátorové manžety, léčba mimotělní rázovou vlnou, artroskopie, 

kalcifikace ramene, tendinitida, chirurgický débridement, radiální rázové vlny, rotátorová 

manžeta, tendinóza, Constant-Murleyho skóre, léčba, terapie, vizuální analogová škála, 

fokusované rázové vlny. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abstract 

 

Title 

Comparison between the effectiveness of extracorporeal shockwave therapy (ESWT) 

and the surgical approach in the treatment of the rotator cuff tendinopathy. 

 

Objective 

The main goal of this research work is comparing the effectiveness of extracorporeal 

shock wave therapy and the surgical intervention (arthroscopic approach) in the treatment 

of calcific rotator cuff tendinopathy depending on the outcome measures of the Constant-

Murley Score (CMS), and the Visual Analogue Scale (VAS) from the recent scientific 

publications.  

 

Methodology 

This thesis is systemic (literature) review. The studies which recruited in this 

research were randomized controlled trials, prospective studies, and retrospective case series 

studies which written in English language form, and published between the year 2000 to the 

year 2018. The studies were retrieved from following databases: EMBASE, PubMed, 

CINAHL, Medline, SpringerLink, ProQuest using different integrations of the key words. 

The participants in the studies were from both genders and all ages. The type of the pathology 

which included in this research was chronic calcific rotator cuff tendinopathy. Regarding the 

intervention types both Radial, and Focused ESWT with low, medium, and high intensities 

and the arthroscopic interventions were the main types of interventions that are used in this 

study. 

 

Results 

After the final review of the studies only 33 studies were found qualified to be 

included in this research (21 shockwave articles, and 12 surgical articles). All of them were 

published between the year 2000 and the year 2016. With an approximated patients’ ages 

that raged from 26 to 83 years of age. Both FESWT, RESWT in different energy levels 

(high, medium, low) in regarding the shockwave articles, and an arthroscopic debridement 



(removal) of the calcification of the rotator cuff, and/or acromioplasty) in regarding the 

surgical articles. There was a significant difference in the CMS, and VAS after the 

application of both ESWT and the Arthroscopy but the more improvement was found in the 

ESWT studies. 

 

Conclusion  

There was evidence that supports the effectiveness of the surgical approach 

represented in the arthroscopic intervention in treating chronic calcific rotator cuff 

tendinopathy ant other tendon pathologies, but these evidence that found this effect are from 

the low level evidence. Thus, as a conclusion the patients with rotator cuff tendinopathy may 

advised to seek for the ESWT as their first option for treatment which is considered as a less 

invasive and easy to apply treatment method compared to the surgical approach, and seeks 

the arthroscopic approach in case of failure of the ESWT treatment. 

 

Key words  

Rotator cuff tendinopathy, Extracorporeal shockwave therapy, Arthroscopy, 

Shoulder calcification, tendinitis, surgical debridement, Radial shock waves, Rotator cuff, 

tendinosis, Constant-Murley score, therapy, visual analogue scale, focused shock waves. 
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1. Introduction  

 

Shoulder disorders affects a wide ratio of the world population; this may be a result 

of different diseases and disorders. However, the majority of the cases are related to rotator 

cuff tendinopathy. (Heron et al., 2017) Tendon pathologies are considered one of the most 

common sport injuries within the professional and the amateur athletes, and also among the 

non-athlete peoples, especially the people who works in jobs that requires a lot of manual 

skills. Tendon pathologies usually affects the tendons of the weight bearing muscles for e.g. 

Achilles, patellar, and some of the non-weight bearing muscles such as the rotator cuff 

muscles (especially supraspinatus muscle), and the tendon of the arm extensors due to many 

causes as in overloading these tendons in the work, or in the sport activities. (Dimitrios et 

al., 2014) 

 

Rotator cuff tendinopathy is believed as one of the primary causes of shoulder pain 

in the sports and orthopedics medical clinics, especially in some jobs or sports activities 

which requires frequent repetitive overhead movements. (Leong et al., 2016) There are 

several methods being used to treat rotator cuff tendinopathy conditions such as the physical 

therapy modalities, exercises, etc. However, in this thesis research we will be focusing in 

comparing the effectiveness of the extracorporeal shockwave therapy and the surgical 

procedures in the treatment of the rotator cuff tendinopathy. 
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2. Background 

 

2.1. Epidemiology and prevalence of the rotator cuff tendinopathy 

 

Rotator cuff tendinopathy as mentioned previously is one of the most common 

musculoskeletal problems with a total prevalence rate of 16 percent, after the knee problems 

by 19 percent, and the lower back by 23 percent problems. (Longo et al., 2012) The 

prevalence of the asymptomatic calcific rotator cuff tendinopathy is ranged from 2.7 to 20 

percent. (Louwerens et al., 2015) Rotator cuff tendinopathy is a condition that has a great 

effect on the patient’s life making them to fall behind their jobs and minimize their 

productivity leading leaving them with several social and economical losses. (Vincent et al., 

2017) With a rate of epidemiology occurrence that ranged from nineteen to thirty percent 

each month, six to forty-eight percent each year, and all times records ranged from eight to 

sixty-eight percent. (Littlewood et al., 2013b)  

 

Moreover, rotator cuff tendinopathy is a quit common in United Kingdom, and 

Finland societies with a percentage range from 30 to 34 percent of the total population, 9 

percent of them were experiencing some degree of shoulder disability. And after 3 years 

follow ups of the United Kingdom populations about 54 percent of them still present with 

the same symptoms. With working communities, the yearly recorded incidence of shoulder 

disorders was about 14 to 18 percent. In Washington city about 3.3 percent of all working 

population were complaining about non-specific shoulder disorders with an average yearly 

recorded incidence about 3.7 per one thousand workers, the United States of America spend 

about twenty thousand dollars per year on the treatment of the rotator cuff tendinopathy. 

(Silverstein et al., 2006) Rotator cuff tendinopathy treatment coasts in the Great Britain are 

about three hundred million pounds per year. (Heron et al., 2017)  

 

Aging is significantly related to the prevalence of the rotator cuff tendinopathy that 

are presented without symptoms the individuals between fifty to sixty years of age have 

tendency to develop rotator cuff tendinopathy without symptoms by 13 percent compared to 

younger individuals, while the individuals above eighty years of age have tendency to 



3 
 

develop this condition by 51 percent over the younger ones. The ages between 58.7 and 67.8 

years of age represent the average age in which healthy individuals may develop the 

asymptomatic rotator cuff tendinopathy. (Jeong et al., 2017)  

 

2.2. Review of relevant anatomy of the shoulder joint and the rotator cuff muscles 

 

2.2.1. Anatomy of the shoulder joint 

 

To understand the rotator cuff tendinopathy first we need to understand the anatomy 

and the of the shoulder joint and its articulations, also we need to understand more about the 

bones and the soft tissue around the shoulder joint. The shoulder joint has two main motion 

complexes humero-acromial and scapula-thoracic movement. (Goldstein, 2004) 

 

2.2.1.1. Bones of the shoulder joint 

 

The main function of the shoulder joint is mobility which explains why it does not 

have any bony articulation with the spinal column, this is why it has an extensive range of 

motion compared to the lower extremity which is made mainly to maintain the weight of the 

body. The shoulder joint consists of three bones humerus, clavicle, and scapula as following: 

(Goldstein, 2004) 

 

Humerus 

 

The humerus is considered to be the biggest and the strongest bone of the upper limb, 

its upper end composed of the greater eminence, bicipital fossa, lesser eminence, and the 

adjacent humeral shaft. The greater eminence provides the common insertion of the tendons 

of the supraspinatus, infraspinatus, and teres minor muscles. While the subscapularis muscle 

is inserted in the lesser eminence, which all together forms the rotator cuff muscle group. 

The neck of the humerus is located just below the greater and lesser eminences, which is 

considered to be the most common site for humerus fractures due to its location. (Terry & 

Chopp, 2000) 

https://www.powerthesaurus.org/adjacent/synonyms
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Clavicle 

 

Clavicle is a superficial prolonged bone shaped like the English letter S, and it is 

lined flatly throughout its distribution in the body. The inner 2/3 of its surface is curved and 

bowed anteriorly to clear pathway for the neurovascular bunches of brachial plexus, and it 

is articulated to the sternum. The lateral 1/3 it’s surface is smooth and forms the 

acromioclavicular joint. (Goldstein, 2004) It acts as a bony pillar which stabilizing the arm 

on the thorax. (Felstead & Ricketts, 2017) 

 

Scapula  

 

The scapula is a trigonal bone that is connected to the thoracic bones by a strong 

muscular tissue and connected to the clavicle bone by the Acromio-clavicular joint. It has 

three margins and three corners. The spine of the scapula adjusted distally to form the 

acromion process. (Goldstein, 2004) The coracoid process of the scapula provides a common 

insertion and origin for a various significant muscles and ligaments. the coracoid apex 

provides the proximal attachment of the coraco-brachialis muscle, the biceps muscle, the 

distal attachment of the pectoralis-minor muscle, and the proximal attachment of the coraco-

humeral and coraco-acromial ligaments. The horizontal scapular ligament connects the 

scapular apex to the bottom of the coracoid process. The glenoid groove forms a strong 

connecting surface which connects the scapula to the humerus bone. (Terry & Chopp, 2000) 

 

 

 

Figure 1. Humerus, scapula, and clavicle bones of the shoulder complex (Terry & Chopp, 

2000) 
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2.2.1.2. Joints of the shoulder joint 

 

The shoulder complex consists of four articulations sternoclavicular, 

acromioclavicular, glenohumeral, and scapulothoracic joints as following: (Felstead & 

Ricketts, 2017) 

 

Sternoclavicular joint (SC) 

 

The sternoclavicular joint represents the only bony connection to thorax. It has two 

freedom motion degrees and a tight capsule is responsible for the stability of the joint which 

is reinforced by the superior inter-clavicular ligament, posterior sternoclavicular ligament, 

and the costoclavicular ligament; which prevent the upward movement, and the rotational 

movement of the clavicle, and forms the center of the movements of the sternoclavicular 

joint. The joint weakest point is anterior surface. (Goldstein, 2004) 

 

Acromioclavicular joint (AC) 

 

The AC joint has capsule is weak and very susceptible to injuries. The 

coracoclavicular ligament is the main stabilizing structure for AC joint, it is divided to 

conoid ligament which serves as a fulcrum for the rotation of the scapula. The Triangular 

part of the ligament is attached to the medial aspect of the upper area of the coracoid process, 

and functions as similar to the function of the conoid ligament in the scapular rotation but in 

the horizontal direction. Together these ligaments allow the clavicle and scapula to moves 

in harmony as one unit. (Goldstein, 2004) 

 

Scapulothoracic joint 

 

Scapulothoracic joint is not an actual joint, which has a limited ROM because its 

gliding movement between the anterior area of the scapula and the thorax. The inner surface 

of the scapula involves the origin of the subscapularis muscle and medial border of the 

scapula forms the serratus anterior insertion. There 17 muscles are inserted or rises from the 
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scapula to provides the stabilization to the scapula and facilitate its normal movement, 4 or 

sometimes 5 of them are the rotator cuff muscles group. (Terry & Chopp, 2000; Goldstein, 

2004) 

 

Glenohumeral joint 

 

The glenohumeral joint is a spheroid synovial type joint, which links the proximal 

part of the humerus to the glenoid groove. The proximal end of the humerus has a bigger 

surface area in comparison to the glenoid groove of the scapula. The typical anatomic 

location of the glenohumeral joint is formed when the proximal end of the humerus is 

positioned in an upward, proximal, and backward encountering the lesser tubercle anteriorly 

and the greater tubercle on the lateral side. the biceps long head tendon lays in the bicipital 

groove between the two tubercles. (Goldstein, 2004) 

 

 

 

Figure 2. Articulations of the shoulder joint; I. Gleno-humeral joint, II. Acromio-clavicular 

joint, III. Sterno-clavicular joint, IV. Scapulo-thoracic joint (Felstead & Ricketts, 2017) 
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2.2.2. Anatomy and of the rotator cuff muscles 

 

As mentioned it is very important to know the anatomy and the of the rotator cuff 

muscles and the embracing structures that may affects their function, not only in diagnosing 

of rotator cuff tendinopathy but also in treating them clearly. The rotator cuff is a group of 

four muscles; the subscapularis, the supraspinatus, the infraspinatus and the teres minor, 

these muscles enclose the proximal humeral end, and the shoulder capsule from the top front 

in a way that helps the shoulder medial and lateral rotation motions. (DeFranco & Cloe, 

2009; Alford, 2008; Smith & Smith, 2010) These muscles as a group are originating from 

their fossa’s except for the teres minor which originates from the middle 1/3 of the postro-

lateral line of the scapula, together these muscles form one bundle that is inserted on both 

tubercles of the humerus. (Vollans & Ali, 2016) Actually the term (rotator cuff) may be not 

the most suitable name to describe these group of muscles regarding their primary role in 

stabilizing the shoulder by pressing the humeral head down and compressing it towards the 

center of the joint to give it a fixed point for the upper limb motion with the help of the long 

head of biceps, (Alford, 2008; Wells et al., 2016) despite the fact that each of these individual 

muscles has the ability to rotate the humerus medially and laterally according to their 

anatomical position in the upper extremity. (Vollans & Ali, 2016) 

 

Subscapularis 

 

The subscapularis muscle originates from the subscapular fossa in the dorsal aspect 

of the scapula, and inserted in the lesser tubercle of the anterior aspect of the humerus, Small 

portion of the muscle is inserted on the humerus about two centimeter lateral to the lesser 

tubercle. Both upper and lower terminals of the subscapular nerve C5-C8 provides the 

innervation for this muscle. The subscapularis is considered to be the only muscle from the 

rotator cuff group that is inserted in the anterior (frontal) part of the humerus. Its function is 

to provide the medial rotation for the glenohumeral joint; besides its main role as a rotator 

cuff muscle in providing the active and passive fixation to frontal glenohumeral gliding 

motion due to its high collagen fibers inside structural part of the muscle, and also it is 

supported by the strong middle and lower glenohumeral ligament tendons. The distal one 
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third of its tendon insertion has also a major role in fixating the proximal part of the tendon 

long head of the biceps brachii. (Malcarney & Murrell, 2003) 

 

Supraspinatus 

 

The supraspinatus muscle emerges from the supraspinatus fossa of the scapula and 

attached to the greater tubercle of the humerus. The uppermost fibers of the muscle are 

aligned in longitudinal direction, while the lowermost fibers are aligned in horizontal 

direction. The nerve supply for this muscle is provided by the suprascapular nerve C4-C6. 

Its function is to start the arm abduction and stabilizing the shoulder joint by pressing the 

proximal end of the humerus into the glenoid cavity as in a conjugation force process. About 

15 millimeters near to the distal attachment, both of the supraspinatus and the infraspinatus 

muscle tendons emerges together as one tendon. (Malcarney & Murrell, 2003) 

 

Infraspinatus 

 

The infraspinatus muscle arises from the infraspinatus fossa of the scapula and 

attaches to the same insertion point of the supraspinatus tendon which is the greater tubercle 

of the humerus with. It is also innervated by the same innervation of the supraspinatus 

muscle which is the suprascapular nerve C4-C6, as described. The infraspinatus acts as the 

main lateral rotator of the shoulder joint, and prevents the backward glenohumeral gliding 

motion. (Malcarney & Murrell, 2003) 

 

Teres minor 

 

The teres minor muscle originates from the middle 1/3 of the postro-lateral border of 

scapula and inserted in the lower portion of the greater tubercle. Small portion of the muscle 

is inserted on the humerus about two centimeters lateral to the greater tubercle like the 

subscapularis muscle. axillary neuronal branches of the brachial plexus C5-C6 provides the 

innervation of this muscle. The teres minor muscle functions as a lateral rotator and 

backward stabilization band for the shoulder joint. (Malcarney & Murrell, 2003) 
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Figure 3. Alignment of the rotator cuff muscles in the body (Vollans and Ali, 2016) 

 

Vascular supply to the Rotator Cuff muscles 

 

Several branches of the axillary arteries provide the vascular supply for the rotator 

cuff muscles, includes the circumflex dorsal and frontal arm arteries, the dorsoacromial 

artery and the suprascapular artery. in particularly, the circumflex frontal arm artery supplies 

the superficial frontal rotator cuff muscles, while the suprahumeral blood vessel which is 

branch of the dorsoacromial artery acts as reinforcing root of vascular structures in this area, 

and the posterior circumflex humeral and subscapular arteries supplies the infraspinatus and 

teres minor muscles. 

 

Almost all tendons of the rotator cuff muscles are not covered by an actual synovial 

cover, and this explains why only small branches from the arteries mentioned above are the 

main providers of the vascular supply for the muscles tendon which can penetrate their 

periosteum. (Malcarney & Murrell, 2003) 
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Cellular anatomy of the rotator cuff muscles 

 

Most of the rotator cuff muscle tendons are made of water about 55 percent of the 

liquid components, collagen type I about 85 percent of the solid components, collagens type 

three and type twelve, fibroblasts, Proteoglycans, elastin, and Glycosaminoglycans, elastin. 

(Malcarney & Murrell, 2003) 

 

2.3. The role of the rotator cuff muscles in shoulder stability 

 

The rotator cuff muscles are considered to be the primary providers for the dynamic 

stabilization to the glenohumeral joint during the movement. (Yuan et al., 2002) The rotator 

cuff muscles works together to stabilize the head of the humerus and fixate it to the glenoid 

cavity to make sure that the head of the humerus does not slip on the glenoid cavity specially 

during shoulder (arm) elevation, this mechanism is known by concavity pressing. Moreover, 

in this mechanism the subscapularis, the infraspinatus, and teres minor these three muscles 

act mainly in preventing the frontal and dorsal translation of the head of the humerus on the 

glenoid cavity. These mechanism makes the rotator cuff muscles functions in an organized 

rhythm during almost all movement of the shoulder. However, each muscle is able to 

preserve its unique function when needed. (Vollans & Ali, 2016) 

 

2.4. Rotator cuff tendinopathy and its classification  

  

Rotator cuff tendinopathy is considered to be one of the most common orthopedic 

pathologies (Leong et al., 2017; Merolla et al., 2013) about ten patients per one thousand 

rotator cuff tendinopathy patients are represent clinically with shoulder discomfort, and 

about 74 percent of them reports having a signs of developing shoulder impairments and 

limitation, and 85 percent of these patient reports having signs of rotator cuff muscles tear. 

(Choo et al., 2014) 

 

Tendinopathy is a clinical term that is used to describe all kinds of tendon pathology 

that caused by both structural and functional changes that involves a series of wide range 
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clinical presentation which can be graded from a mild inflammation as in rotator cuff 

tendonitis/tendinosis, subacromial bursitis, and calcification of the rotator cuff tendons, to 

more serious conditions as in degeneration of the rotator cuff tendons, and/or partial and 

complete rotator cuff tears. (Desmeules et al., 2016; Littlewood et al., 2013a; de Oliveira et 

al., 2017a; Mallows et al., 2017) However, the term is alternatively used to describe 

tendinitis and tendinosis. (Sejersen et al., 2015) 

 

2.4.1. Classification of the rotator cuff tendinopathy 

 

Rotator cuff tendinopathy could be classified into four major classifications 

according to the nature of the pathology: traumatic, underloaded, reactive, and degenerative 

classification. (Uhthoff & Matsumoto, 2000; Lewis, 2010) 

 

Traumatic tendinopathy 

 

This division of rotator cuff tendinopathy happens when there is an intense external 

forces applied to the rotator cuff tendon, which commonly results in a sudden pulling the 

rotator cuff tendon from its bony attachment. Traumatic tendinopathies are often seen in the 

young individual or teenage patients. These type of tendinopathies often leads to permanent 

changes to the soft tissue around the pulling location, causing a sever weakness in this 

location. An example for this type tendinopathies are (rotator cuff tears). (Uhthoff & 

Matsumoto, 2000) 

 

Underloaded tendinopathy  

 

This type of tendinopathies caused when there is insufficient stimulation (inactivity) 

on the rotator cuff muscles tendons. This type usually happens to the supraspinatus muscle 

tendon on its insertional location. In this type of tendinopathy, the involved tendon will be 

degenerated with the time, at this time of the pathology stays without symptoms. But If the 

tendon of the rotator cuff muscle receives an excessive temporal load, the tendon will 

response by an increasing in tendon size, and the tendon may resume to its normal size. Also 



12 
 

at this stage of the area stays without pain and asymptomatic. However, if the load is 

persisted for a long time, it will increase the pressure on the coraco-acromial ligament which 

is connected to the rotator cuff tendons, this persistence load will lead eventually to form a 

bony structure called ‘acromial spurs’ which is one of the main examples of this type of 

tendinopathies. (Lewis, 2010) 

 

Reactive tendinopathy 

 

This type of tendinopathies develops either gradually over time. The main example 

for this type is (rotator cuff calcification tendinopathy), which usually occur during the 4th 

and 5th decennium of age, and is rarely seen beyond the 6th decennium of age. The 

calcification is usually presented close to the area when the tendon connects to the bone, this 

calcification is composed of a fibrogenous and cartilaginous tissue. The calcifying 

tendinopathy is not classified as degenerative condition. (Uhthoff & Matsumoto, 2000) 

 

Degenerative tendinopathy 

 

This type of tendinopathy is characterized by irreversible changes, mostly at the area 

of the tendon insertion. Their occurrence rate elevates with age, in spite of the fact that there 

is no direct connection between the age and the degree of degeneration. This type of 

tendinopathy is often associated with arthritic changes, formation of osteophytes, and bony 

process formation. (Uhthoff & Matsumoto, 2000) 

 

2.5. Etiology and pathogenesis of the rotator cuff tendinopathy 

 

The actual etiology and pathogenesis of the rotator cuff tendinopathies is unknown. 

(de Oliveira et al., 2017b) However, several theories have been suggested to explain the 

etiology and the pathogenesis of the rotator cuff tendinopathy. A few theories suggest that 

the degeneration is most common cause. (Wu et al., 2015; Rudzki et al., 2008) While some 

other theories suggest that the development of the rotator cuff tendinopathies depends mostly 

on several internal and external factors either occur individually or presented together (Seitz 



13 
 

et al., 2011; Lewis, 2008; Lewis et al., 2009), which will be described in details in the 

following sections:  

 

2.5.1. Internal factors  

 

Internal factors of rotator cuff tendinopathy mainly related to the tendons creation 

and action. There are many several Internal factors contribute to the development of rotator 

cuff tendinopathy which lead to the deterioration of its tendon as a consequence of the 

continues aging process, insufficient blood supply, changing biological properties, and 

changing in the mechanical characteristic of the tendons which result in the tendon damage 

as a form of deterioration over the time. The genetic factor also has a role in development of 

the rotator cuff tendinopathy in form of mutation in the genomes of the collagen tissue which 

also can be seen in the Achilles tendon pathologies; although, there is no special gene has 

been found to be responsible for causing of rotator cuff tendinopathy. (Sejersen et al., 2015; 

Rabini et al., 2012; Factor & Dale, 2014; Seitz et al., 2011; Firat & Türker, 2012) However, 

the internal factors of the rotator cuff tendinopathy are divided to four main categories which 

are discussed in details in the following subdivisions: 

 

Degenerative aging effects 

 

The researcher Codman were the first who noticed the degeneration that affects the 

tendons structures which is developed in the supraspinatus tendon pathologies; he also 

subdivided the development of rotator cuff tendinopathy in relation to the age into 3 phases: 

if the pathology occurs in earlier than twenty five years of age the pathology is considered 

as phase one, if it happened between twenty five and forty years it is considered as phase 

two, and if it happened in the age older than forty years of age it is considered as phase three.  

 

Aging has been noticed to have a damaging influence on tendon over the time, 

represented as a decreased stress tolerability curve, reduced elasticity, and diminished 

overall tensional strength of tendons. A study has noticed the development of calcification 

of the rotator cuff tendons while in the older patients with rotator cuff tendinopathy, and they 
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didn’t notice in the younger patients, both groups are without any history of shoulder 

injuries. Furthermore, aging has also a significant effect in reducing the total amount of the 

glycosamino-glycans and proteo-glycans molecules in the supraspinatus tendon, general 

decreasing collagen molecules, and increasing the type three collagen. However, some 

theories attribute these changes that happened to the supraspinatus tendons are not caused 

by the senility process but are caused by the healing process as a consequence to the micro-

trauma that happens to the tendon. (Seitz et al., 2011) 

 

Insufficient blood supply to the tendons 

  

Manifested in an area called the (critical area) in the rotator cuff muscles, which is 

that distance from the supraspinatus tendon located distal from its insertion by 1 centimeter, 

this area is characterized with a reduced blood supply, and it is the most common location 

for developing rotator cuff tendinopathy. Moreover, due to this insufficient blood supply 

there is a decreased rate of healing in this area which increases with age, this characteristic 

has a significant effect on the development of the rotator cuff tendinopathy. (Seitz et al., 

2011) 

 

Research have noticed this mechanism usually occurs in the chronic rotator cuff 

tendinopathy. The role of blood supply as an internal factor attributing the rotator cuff 

tendinopathy is not fully studied and need more researches focusing on studying this factor. 

(Seitz et al., 2011) 

 

Changes of the tendon matrix and its influence on mechanical properties 

 

The tendon matrix term is related to the morphological and mechanical 

characteristics of tendons. The tendons consist of collagen and tenocytes and proteins. The 

collagen tissues that contribute in the formation of the tendon are consisting of type one 

collagen which is a strong, rigid type of collagen tissue, and of type three collagen fibers 

which are finer, softer type of tissue. Furthermore, type three collagen fibers are believed to 

be more durable than the type one fibers and they are prone to be more distributed in irregular 
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form, according to some authors the degree of collagen distribution are highly diverse tissue 

and a distributed in low percentage in the area close the tendon attachment to the bone, which 

lead to decreased mechanical characteristics in this area. (Seitz et al., 2011) 

 

Several researches that have tested the change in the rotator cuff tendon matrix, and 

they have found that there was no change in the total Glycosaminoglycans concentration and 

Proteoglycans levels, also there was a significant decrease in total collagen levels, more 

tenocyte apoptosis, and an elevated levels of type three collagen tissues in patients with 

chronic rotator cuff tendinopathies. (Seitz et al., 2011) 

 

On the other hand, the supraspinatus tendon seems to have a bigger amount of 

collagen matrix in comparing to the other rotator cuff tendons, which makes it more 

susceptible to develop the condition of the rotator cuff tendinopathy. Furthermore, tendon 

matrix is prone to change depending on the duration of pathology. If the pathology in the 

acute stage there will be an increasing in tendon hardness combined with increased healing 

ability of its matrix, while in the chronic stage of the pathology there is decreasing in the 

tendon hardness combined with decreased healing ability of its matrix. (Seitz et al., 2011) 

 

Mechanical reaction of the soft tissue to the load 

  

This factor is better to be explained in the area of the supraspinatus tendon close to 

its insertion are found to have a decreased tolerability to stress and the vertical loading in 

comparing to its origin. This phenomenon usually occurs when the upper extremity is fixed 

in the start position of the arm elevation approximately around 30 – 62 angel degree of 

abduction. This phenomenon is believed to causes increasing in the friction between the 

rotator cuff tendons leading to the degradation of the tendon soft tissue over the time, this 

phenomenon also it can be found in all the other rotator cuff muscles. (Seitz et al., 2011) 

 

There are other factors that attribute the development of the rotator cuff tendinopathy 

regarding the reaction of the tendons or the soft tissue to the load, represented in the 

irregularity and thinning of the geometrical abilities of the tendons which is responsible for 
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the changing that occur to its mechanical characteristics to handle the load (stress). These 

changes often lead to changes in the regulation and the hardness of the tendons which as a 

result eventually will cause the condition of rotator cuff tendinopathy. (Seitz et al., 2011) 

 

2.5.2. External factors  

 

There are some studies that refers the external factors contributing the development 

of the rotator cuff tendinopathy to the decreasing in the subacromial structural area which 

often cause compression on the rotator cuff structures, the existence of 3 types of the 

acromion bone, micro-injury, work-related mechanical loads, as a consequence of 

developing faulty posture problems as in changed humeral or scapular motions, and 

insufficient muscle stimulation. (Desjardins‐Charbonneau et al., 2015; Sejersen et al., 2015) 

while other studies divide the external factors to three main subdivisions which will be 

discussed in the following section: 

 

Structural factors 

 

There are multiple anatomical factors contributing to the development of the rotator 

cuff tendinopathy such as reduction of the subacromial area which can be a result of 

structural acromial abnormalities or changes of the acromial angulation or the formation of 

osteophyte in the lower border of the AC joint or the coraco-acromial ligament. The variation 

of the acromion shape is divided into 3 types, Type one (plan shaped), Type two (curve 

shaped), or Type three (hook shaped); Type three, or hook type acromion is the most severe 

type, the patients with this type of the acromion have greater susceptibility to develop rotator 

cuff tendinopathy, while the patient with Type one acromion appears to have faster recovery. 

On the other hand, the deformities in the acromial shape can be born with or developed with 

bad habits and ergonomics. (Seitz et al., 2011) 

 

Other structural factor which is considered also one of the most common external 

factors contributing the development of the rotator cuff tendinopathy is the deterioration that 

affects the acromioclavicular joint, which is characterized by also reduction of the joint area, 



17 
 

formation of bony prominence on the lateral end of the clavicle and the acromion bones, and 

the Formation of bony prominences on the lower surface of the lateral division of the 

clavicle. (Seitz et al., 2011) 

 

Effects of scapular rhythmic movement, posture, muscle activity and 

soft tissue contractures 

 

Scapular rhythmic movements deficits are found in the individuals with rotator cuff 

tendinopathy. Moreover, individuals with subacromial impaction tend to have reduced 

backward scapular motion, reduced scapular elevation, and raised medial rotation. This 

incidence may lead to inability of the anterior surface of the acromion to retrieve upward 

making enough space for the humeral head to glide downward during shoulder abduction 

which eventually lead to compression on the rotator cuff tendons this phenomenon called 

‘rotator cuff Entrapment’. (Seitz et al., 2011) 

 

In spite of that, according to some studies that focused on the shoulder mobility in 

the patient with rotator cuff tendinopathy they found that a small group of the patients 

participated have developed defects on the scapular rhythmic motion. However, the process 

which responsible for the change in the scapular rhythm in the individuals with rotator cuff 

tendinopathy is not fully understood. on the other hand, there are some theories that refer 

this process to several causes such as: pectoralis minor contractures, blockage of the 

posterior aspect of the shoulder, functional abnormalities of the rotator cuff muscles, 

abnormal scapular motions, and abnormal thorax kyphosis. (Seitz et al., 2011) 

 

Contracture of the pectoralis minor muscle is found to promote scapular medial 

rotation during shoulder abduction and reduces the depression of the scapula during 80 to 

120 degree of shoulder elevation when compared to healthy individuals, which is believed 

that it is with the time this phenomenon will assist in developing rotator cuff tendinopathy. 

Abnormal rotator cuff and scapular activities are found to be connected to the activation 

level of the serratus anterior, and the trapezius muscles. Patients with rotator cuff 

tendinopathy tend to have reduced activation of the of the serratus anterior muscle and the 
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lower trapezius muscle which result in an increased load on the rotator cuff muscles and 

change in the scapular behavior to the movement, which also are found to be linked with the 

development of the rotator cuff tendinopathy. (Seitz et al., 2011) 

 

Kyphosis of the thorax are found to be combined with a reduction in the subacromial 

joint area, and the reduction of the scapular depression movement. These changes in the 

subacromial joint area are also found to be indirectly related to developing the condition of 

the rotator cuff tendinopathy. (Seitz et al., 2011) 

 

Effects of humeral rhythmic movement, posture, muscle activity and 

soft tissue contractures 

 

Massive translation of the humeral head on the glenoid cavity during active 

movement are found to decrease the subacromial joint space, which attribute to the 

development of the rotator cuff tendinopathy. Additionally, individuals with rotator cuff 

tendinopathy demonstrate a larger superior migration of the humerus from the healthy 

individuals by 1.0 to 1.5 millimeters, and 3 millimeters larger anterior margin of the humerus 

with the active shoulder abduction in comparison to the healthy individuals. The reason for 

this phenomena thought to be caused by the tightening of the postroinferior capsule of the 

shoulder joint, and/or reduction of the rotator cuff muscles activity specially the 

supraspinatus, subscapularis, and infraspinatus muscles. Alternatively, this reduction of the 

rotator cuff muscles activity is a consequence of pain, changed location or motion of the 

scapular blade or humeral head, alteration in the muscle lengthening and tensioning 

relations. (Seitz et al., 2011) 

 

2.6.  Predisposing risk factors of the rotator cuff tendinopathy 

  

There are several predisposing risk factors that found to increase the incidence of the 

rotator cuff tendinopathy in the healthy individuals for example: getting older, metabolic 

conditions, smoking, psychological status, work load, frequent mechanical stress, and 
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presence of previous trauma in the healthy people history, etc. (D'Addona et al., 2017; Longo 

et al., 2010) which will be discussed in brief in the following section: 

 

Age  

 

Getting older is corresponding to the development of the rotator cuff tendinopathy 

Relatively, aging is found to be more related to rotator cuff pathologies among all of the 

shoulder pathologies. (Sayampanathan & Andrew, 2017). 

 

Family history 

 

Researches showed that there is a strong corresponding relation between the 

individuals who have a family history of rotator cuff tendon pathology with the developing 

of compressive neuropathology, and rotator cuff tendinopathy. The risk is considered to be 

high if the wife, the husband, or the 1st degree family members are in living in the same 

environment and had suffered from a rotator cuff tendinopathy in their past. The same 

situation applies for the individuals who have a 3rd degree family members that had suffered 

from a compressive neuropathology in their past. (Tashjian et al., 2016) 

 

Gender  

 

women that have whiter skin color are more susceptible to develop a rotator cuff 

pathology, specially the tendinopathies in comparison to men with the same skin color (da 

Rocha Motta et al., 2014) 

 

Genetics  

 

In a study made by da Rocha Motta et al. (2014) investigating the influence of six 

genomes types such as Defensin-Beta one, Fibroblast-Growth Factor three, etc. in a group 

of four hundred and ten patients with a rotator cuff tendinopathy. They found that there is a 
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strong relation between the presence of these genomes and the development of the rotator 

cuff tendinopathy.  

 

Smoking  

 

Tobacco smoking has been found to attribute the developing of the rotator cuff 

tendinopathy conditions. According to some studies the individual who are smoking on the 

long term periods will eventually develop deterioration in their rotator cuff tendons in 

comparison the individuals who don’t smoke as a daily Routine. (Baumgarten et al., 2010; 

Carbone et al., 2012)  

 

Moreover, the presence of the smoking in the patient history has been found have a 

strong influence on developing the condition of complete rotator cuff tears and the condition 

of rotator cuff calcification tendinopathy in comparison the people who don’t have a 

smoking habits in their past history. (Zumstein et al., 2017; Oudelaar et al., 2015; 

Sayampanathan & Andrew, 2017) In addition, smoking on the long term are found to be a 

common risk factor for the development of the one-sided rotator cuff tendinopathy. 

(Rechardt et al., 2010) 

 

Diabetes mellitus 

 

Diabetes mellitus is believed to be one of the most common health condition over 

the world, and it has a strong influence on the patient’s body specially on the small and the 

large blood vessels, the neurons, the soft tissue. relatively, according to some authors they 

found that there is a strong connection between the diabetes mellitus and the occurrence of 

the rotator cuff pathology, especially in the patients presents with complete rotator cuff tears. 

(Zumstein et al., 2017) This might be due to poor blood flow and the incomplete healing in 

response to the recurrent micro injury to the rotator cuff tendons which is commonly seen in 

the patients dealing with the diabetes mellitus. (Huang et al., 2016) Additionally, others 

suggest that most of the patient with insulin dependent diabetes mellitus are prone to develop 

chronic conditions of the rotator cuff tendinopathy. (Rechardt et al., 2010) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rechardt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20646281
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Obesity and body mass index  

 

Truncal obesity and higher Body mass index is a considered to be one of the most 

serious risk factors that are connected with one-sided rotator cuff tendinopathy. (Rechardt et 

al., 2010) While others suggest that obesity is associated with two-sided rotator cuff 

tendinopathy in both genders. (Abate et al., 2017) Others found that there is no relation 

between the obesity and the side that may develop the condition of the rotator cuff 

tendinopathy. (Gumina et al., 2014) The incidence is high in both genders between 53 and 

77 years of age who are suffering from obesity. (Wendelboe et al., 2004) However, the 

relationship between obesity and tendinopathies is still need more investigation. (Franceschi 

et al., 2014)  

 

Psychological factors 

 

Stress, anxiety, fear, and other Psychological factors are found to be in a strong 

relation with the development of Chronic the rotator cuff tendinopathy and shoulder 

disorders. (Bodin et al., 2012a) 

 

Working demands 

 

There are work related risk factors that attribute the development of the rotator cuff 

tendinopathy, repeated and maintained upper-limb elevation is considered the most common 

work related risk factor. (Bodin et al., 2012b; Roquelaure et al., 2011) 

 

For working men population, working with repeated and fixed body posture with the 

upper-limb above the head more than two hours per day is a high risk factor to develop the 

rotator cuff tendinopathy, especially the construction workers, truck drivers, store 

employees, and car mechanics.  

 

And for working women population, working with repeated and maintained shoulder 

abduction (between 60 to 90 degree of shoulder abduction) are found to be in a high risk for 
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the development of the rotator cuff tendinopathy. Especially the hospital cleaning workers, 

office workers, shops accountant, food, and drinks servers, and shoes cleaners. (Bodin et al., 

2012b) 

 

Cardiovascular factors 

 

Cardiovascular pathologies such as having a history of abnormal elevated blood 

pressure, (Djerbi et al., 2015; Sayampanathan & Andrew, 2017; Gumina et al., 2013) and 

arterial blockage. (Rechardt et al., 2010) have shown a strong influence on the development 

of the rotator cuff tendinopathy, and rotator cuff tears in comparison to the healthy 

individuals. 

 

Effect of Alcohol drinking 

 

According to some researches the consumption of more than three alcohol drinks for 

men and two alcohol drinks for women per day is considered to be one from the high risk 

factors to develop a rotator cuff tendinopathy. Furthermore, the more alcohol consumption 

per day the more severe will be the damage that affects the tendons of the rotator cuff 

muscles. (Passaretti et al., 2016; Djerbi et al., 2015) 

 

Handedness 

 

Handedness may be a contributing factor with developing the condition of the rotator 

cuff tendinopathy on the dominant hand side. (Sayampanathan & Andrew, 2017; Yamamoto 

et al., 2010) 

 

2.7. Calcific rotator cuff tendinopathy 

 

Rotator cuff calcifying tendinitis is one of the most common painful condition that 

affects the rotator cuff muscles. The incidence of this condition in the healthy societies is 

between 2.5 and 7.5 percent. the prevalence of this condition increases in the in the 
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Caucasian societies ranged from 2.7 to 22 percent, this disorder usually affects females 

between the age of thirty and sixty years of their life span by 2 times higher rate than men 

in the same age. In most of the cases the calcification is usually found in the area before the 

insertion of the supraspinatus tendon (about 80 percent of the patients), the infraspinatus 

tendon (about 15 percent of patients), and the subscapularis tendon (about 5 percent of the 

patients). (Oliva et al., 2011; Serafini et al., 2009) One of the most common predisposing 

risk factors for the development of the rotator cuff calcifying tendinopathy is the repeated 

arm abduction over the head during the activities of daily living (ADL) and sports. (Hofstee 

et al., 2007) 

 

The pathogenesis of the rotator cuff calcific rotator cuff tendinopathy is still 

unknown. From the first point of view this condition can be mistakenly represented as 

calcific enthesis pathology of the rotator cuff tendons. However, the rotator cuff calcific 

tendinitis is a totally different condition. (Sconfienza et al., 2013) Relatively, the 

development of the rotator cuff calcifying tendinitis can be divided into four phases; the 1st 

(pre-calcification phase) starts with the enlargement of the fibro-cartilaginous fibers in the 

area that placed in about 1 centimeter medially to the supraspinatus bony attachment. The 

2nd (calcification phase) is the phase where the calcification starts to form inside the tendon 

of the muscle. While in the 3rd (reabsorptive phase) these calcifications are reabsorbed by 

the sub-acromial bursa. In the final 4th (post-calcification phase) the healing and the repairing 

process of the rotator cuff starts to takes place as soon as the phase three ends. This phases 

can be occurred repeatedly in rotation over time with the acute cases while the tendon has 

the ability to heal itself. But, in chronic cases this rotation can be disturbed at any phase. 

(Hofstee et al., 2007; Serafini et al., 2009)  

 

2.8. Rotator cuff tears 

 

Rotator cuff tear is a common disorder in the working populations, with increased 

prevalence rate about 13 percent in people from fitty to fifty-nine years of age, and 37 percent 

in the people above eighty years of age.  As for the incidence of the rotator cuff tears a study 

of four hundred village peoples using ultrasound technique at the first visit the examination 
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there was no sign of rotator cuff tear, but after three and half years about thirty persons of 

them have developed a complete rotator cuff tear. (Zumstein et al., 2017) Relatively, only 

third of the rotator cuff tears cases have experienced pain, while two third of the cases have 

not experienced pain. And only about 20 percent of the cases who experience the 

glenohumeral pain seeks the medical care; that’s mean for each patient that seek the clinical 

care there are four more patients with a painful rotator tear, and ten more patients without 

pain that do not visit the medical care facilities. (Itoi, 2013) 

 

Moreover, the rotator cuff tears can be classified according to the tear length, and the 

existence of shoulder arthrosis into four grades; 1st Grade, incomplete tears or that measures 

less than 1 centimeter in the anteroposterior view, 2nd Grade, presented as complete tear of 

entire supraspinatus muscle about two centimeters anteroposterior view, 3rd Grade, includes 

complete tears of more than one tendon, 4th Grade, bigger complete tears that usually 

combined with arthritis of the shoulder joint. (Patte, 1990; Millett & Warth, 2014) 

 

2.9. Signs and symptoms of the rotator cuff tendinopathy  

 

In the acute period of the pathology; most of the patient that are developing the 

rotator cuff tendinopathy do not experience any symptoms, which is maybe due the 

progressive nature of the pathology in which the symptoms are developed rapidly over the 

time, a recent study showed that in order for rotator cuff  tendinopathy to produce a painful 

symptoms it has to stimulate the mechanical alteration inside the tendon of the rotator cuff 

muscles,  and also increases the sensibility of the peripheral nociceptive tracts to stimulate 

the central nervous system to trigger the painful symptoms for in the patients. (Dean et al., 

2013) 

 

Thus, that’s why most of the patients in this stage do not feel any inconvenient 

symptoms. While, as mentioned in the previous section that most of the patients seek for the 

medical and professional care after they reach the chronic period of the pathology and stars 

to develop painful symptoms such as: swelling around the shoulder joint, subsequent pain, 

weakness of the affected rotator cuff muscle group, stiffness and impairment in overhead 
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movements, and limitation in the Activities of daily living (ADL). (Parle et al., 2017; Rabini 

et al., 2012) these symptoms will often fade on its own over the time, but if not treated 

properly it will begin to recur over and over again due to the nature of the pathology which 

can be affected by the over loading and the repeated faulty postures. (Scott et al., 2013) 

 

2.10. Diagnosis of the rotator cuff tendinopathy 

 

Diagnosis of the rotator cuff tendinopathy requires numeral consecutive procedures. 

Starting with the patient initial clinical anamnesis in which we ask the patient about his/her 

history of the symptoms, any present or past related health issues, and we must gather 

information about the pain, activities of daily living limitation followed by assessment of the 

functional limitations such as range of motion (ROM) assessment, glenohumeral capsular 

assessment, and manual muscle test (MMT). However, we should not focus only in the 

assessment of the patient affected upper extremity, but we should also look for any Painful 

signs, weakness, and limitation of the ROM in the lower limbs or torso that may have an 

influence on the involved (affected) patient shoulder to eliminate any other suspected 

diagnosis. Also we must not forget the important role of the imaging method such as 

magnetic resonance imaging (MRI), ultrasonography (US) in the diagnosis of the rotator 

cuff tendinopathy due to its accuracy and the valuable information that this tools provide. 

(Lewis et al., 2015) 

 

2.10.1. Patient History 

 

From the patient history the examiner should look for pain on the AC joint, pain on 

the side of the patient neck, pain in the outer area of the shoulder on the same side, and pain 

in the anteromedial surface of humerus on the affected side, all of this pain types are 

considered as signs for developing a rotator cuff tendinopathy. (Itoi et al., 2006) 
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2.10.2. Imaging methods 

 

Diagnostic ultrasound (US) and Magnetic resonance imaging (MRI) are the most 

common imaging methods that used in the clinical diagnosis of the rotator cuff tendinopathy 

to confirm the result of the clinical orthopedic tests, and to locate the calcification or the 

thickening or any other structural change that may affect the tendons of the rotator cuff 

muscles according to the condition of the rotator cuff tendinopathy.  

 

 

 

Figure 4. Calcification of the supraspinatus and the subscapularis as marked by the arrows 

in US image (Chiou et al., 2012) 

 

The preference to use one method (from US, or MRI) over the other is left to the 

choice of the examiner on which method he/she will be using in the diagnosing process, 

based on his/her personal priority and experience. Several researches have assessed the 

validity and the reliability of US and MRI in diagnosing rotator cuff tendinopathy and they 

have reported that the use of US in a well-trained clinician is found to be more sufficient 

than MRI because the US images has more area resolution than the MRI images. (Scott et 

al., 2013) Relatively, MRI is the main tool that used to measure the presence of the rotator 

cuff tears and where it is located. While US may have a several advantage over the MRI 

such as it is easy to preform, which has lower costs in comparison to the MRI, and it saves 

the patients time because the complete US procedure takes a short period in comparison to 
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the MRI. (Itoi et al., 2006) However, diagnosing tendinopathy with US can be unachievable 

in some cases because sometimes it become difficult to differentiate between the tendon that 

affected by the tendinopathy and the surrounding tissues. (Lee et al., 2016) 

 

 

 

Figure 5. Type 3 supraspinatus muscle calcification showed by the arrows in MRI image 

(Loew et al., 1996) 

 

2.10.3. Physical examination tests 

 

There are various special tests that can be helpful in the diagnosis of the rotator cuff 

tendinopathy such as: 

 

The supraspinatus test (empty can test) 

 

The supraspinatus test (empty can test) is an isolation test to measure the activity of 

the supraspinatus muscle, the test is performed by fixing the patient arm in 90-degree 

adduction and 30-degree flexion with full internal rotation of the shoulder then the therapist 

gives the patient an isometric resistance on the patient forearm by one hand, and by the other 

hand the examiner fixes the patient shoulder and palpate the tendon of the supraspinatus 

muscle. The presence of pain during this test could be a sign of weakness of the supraspinatus 
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muscle, which could be a secondary to supraspinatus tendinopathy or a result of 

impingement of the tendon of the rotator cuff muscles. (Itoi et al., 2006)  

 

The Neer’s Test 

 

This test is used to detect the compression on the rotator cuff tendon, which can be a 

result of the rotator cuff tendinopathy. First, the examiner passively fully pronates the patient 

arm from the side of his/her body. Then by one hand the examiner fixates the patient scapula, 

then by the other hand the clinician grasps the patient’s forearm to make resistance against 

upward flexing movement. Positive result of the test is when the patient feels pain in the 

anterior aspect of the glenohumeral joint. We should know that this test can produce pain if 

the patient will also develop other conditions such as: arthritis of the glenohumeral joint, 

adhesive capsulitis, and bone pathologies. As for the sensitivity of the Neer’s test there was 

one study that focused on measuring the sensitivity of this test, and it concluded it has a 

sensitivity of 75 percent for detecting subacromial bursitis and 88 percent for rotator cuff 

tendinopathy. (Wilson, 2005) 

 

 

 

Figure 6. Neer test (Wilson, 2005) 
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The Hawkins’ Test 

 

The Hawkins’ test was presented as a replacement to the Neer’s test. In this test, the 

patient is asked to flex his/her arm upward up to 90º, and flexes his/her elbow also up to 90º. 

Then the person who is examining the patient passively rotate the humerus of the patient 

internally to the maximum internal rotation, the test is considered positive if the patient feels 

pain in subacromial area. The sensitivity of the diagnosis of this test is 92 percent for 

subacromial bursitis, and 88 percent for rotator cuff tendinopathy. (Wilson, 2005) 

 

 

 

Figure 7. Hawkins’ Test (Wilson, 2005) 

 

The Jobe’s Test 

 

The Jobe’s test is an isolation supraspinatus tendinopathy test, which is the most 

common affected tendon of the rotator cuff muscles due to its placement in the body facing 

the acromion. In this test the patient is asked to elevate his/her arm with the tip of the thumb 

facing the ground (for isolating the tendon of the supraspinatus muscle) to 90º while sitting 
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from the side of the body to the angle between 30-90º amidst flexion and elevation. Then the 

person who is examining the patient places one hand on the patient shoulder to fixate it, 

while by the other hand the examiner provides a mild resistance to the patient movement. 

Positive test is when there is pain during the movement or the inability of the patient to 

complete the test. (Wilson, 2005) 

 

 

 

Figure 8. Jobe’s Test (Wilson, 2005) 

 

2.11. Management of the rotator cuff tendinopathy 

 

The common treatment plan that used in the management process of the rotator cuff 

tendinopathy on its acute stage includes, elimination of risk factors, flexibility issues and 

biomechanical abnormalities, reduction of the patient symptoms by using anti-inflammatory 

medications, resting, Injection of platelet rich plasma (PRP). (Miller et al., 2017) and 

improving the patient function by adding static muscle stretching, and isotonic muscle 

strengthening training to the treatment program, (Dimitrios et al., 2014; Littlewood et al., 

2012) and implication of the physical modalities such as: cold pack application, US, low 

level laser modality, ionto-phoresis, phono-phoresis, friction massage, and injection of 

cortical steroids in the affected tendon. (Woodley et al.,2007; Serafini et al., 2009; Andres 

& Murrell, 2008).  
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It is necessary to understand that the resting, cold pack application, the anti-

inflammatory drugs, injection of cortical steroid, and PRP are mainly used to relief the 

inflammatory symptoms that may be associated with the rotator cuff calcification 

tendinopathy in the acute stage, and it has no benefits in the chronic stage of the disorder 

because at this time the pathology will be in a late stage of degeneration, and calcification. 

(Camargo et al., 2014) 

 

On the other hand, physical modalities may help to improve the bio mechanical and 

chemical structures of the affected tendons, and it also could stimulate the fibrosis and the 

regeneration process. However, there isn’t enough evidence that confirm this theory. 

(Camargo et al., 2014) 

 

In conclusion, these common traditional treatment plans have been found to have a 

no significant role in treating chronic calcific rotator cuff tendinopathy. Thus, surgery and 

shockwave therapy seems to be a better solution for treating the rotator cuff tendinopathy. 

(Andres & Murrell, 2008) 

 

2.12. Extracorporeal shockwave therapy 

 

The Extracorporeal shockwave therapy (ESWT) are a 3 aspect pressure impulses of 

a short time duration it maximum pressure is between thirty-five and one hundred twenty 

megapascal (MPa) that transmitted with conducting medium. (Speed, 2014) These 

shockwaves are determined by an abrupt increase in pressure magnitude at the front wave 

by minimum 10 nanoseconds (Δt), a decreased tactile magnitude, a short rotational time by 

no more than 10 milliseconds, a wide frequency range approximately about sixteen to twenty 

megahertz (MHz), and a changing adverse pressure at its end. 

  

The transmission of the shockwaves mainly relies on the materials that the waves are 

transmitted through. For example, if the shock waves are transmitted through the air, the 

shockwaves will dissolve in a short period of time. While if transmitted through liquid, the 

shockwaves will transmit by one thousand times shorter period than if the waves are 
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transmitted through the air. However, the medical using of the shockwaves is conducts the 

shockwaves through a liquid medium, which must be combined with placing a lubricating 

gel on the treated area to facilitate the transmission of the shockwaves. (Chung & Wiley, 

2002) 

 

 

 

Figure 9. The unique structures of the shock-wave, Pmax: pressure highest threshold, Pr: 

pressure lowest threshold, t: acceleration velocity. (Chung & Wiley, 2002) 

 

2.12.1. History and background 

 

Studies on ESWT were established with a random analyzation of the osteoblast cells 

activity during animal experiments in the year 1980 which created curiosity in the 

effectiveness of ESWT in the treatment musculo-skeletal conditions. (Wang, 2012) 

However, the actual utilization of the extracorporeal shockwaves in the medical scope begins 

from the early 1985, (Wang, 2003a) as a tolerable and effective method for treating nephron, 

and saliva stones. Recently, shockwave is being used as a choice of treatment for a variety 

of medical conditions e.g. unhealed bone fractures, tendon pathologies, (Chung & Wiley, 

2002) and a treatment option for the neck of femur fractures. (Wang, 2012) 

 

Relatively, ESWT has earned remarkable acceptance in the European communities, 

Asia, and North America, this wide acceptance of the extracorporeal shockwaves has placed 
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the foundation of the International Society for Musculoskeletal Shockwave Therapy 

(ISMST) in the year two thousand from the last decade. (Wang, 2003a) 

 

2.12.2. Types or classifications 

 

Extracorporeal shockwave therapy is divided into two types as the following: 

 

Radial extracorporeal shockwave therapy 

 

Radial extracorporeal shockwave therapy (RESWT) was announced for the first time 

in the year 2001 as an alternative, efficient and easy applicable method of the shockwave 

therapy. It was presented as replacement to the traditional Focused extracorporeal 

shockwave therapy (FESWT). The radial shock wave devices are activated by air 

compression, then after it reaches its ultimate energy the applicator but the tip of the devices 

on the treated area, and at that point the effect of the shockwave become distributed into the 

patient tissue. The benefit of radial type of shockwave devices is that it can treat a large 

surface area, and it has a lower cost in comparison to the focused extracorporeal shockwave. 

(Lohrer et al., 2010; Gerdesmeyer et al., 2008)  

 

Controversially, some authors believed that it is unfair to refer the RESWT to the 

shockwaves, because the Radial shockwaves are produced by a ballistic material and their 

effect is superficial, and do not operate by the same mechanisms of the medical shockwaves. 

(Speed, 2014) On the other hand, the RESWT have shown a noticeable success on the last 

few years, due to its safety, and low side effects compared to other treatment modalities. 

(Weckström & Söderström, 2016) 

 

Focused extracorporeal shockwave therapy 

 

Focused extracorporeal shockwave therapy (FESWT) is a more accurate form of 

medical shockwave, FESWT treats small areas about two millimeters to one centimeter area; 

this describes term (focused) to its name. Focused extracorporeal shockwave therapy is 
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different from the radial type in the shock wave generation methods, i.e. focused 

extracorporeal shockwaves are generated by electro-hydraulic, electro-magnetic or piezo-

electric methods. (Speed, 2014) 

 

Moreover, the extracorporeal shockwave according to the energy flow density (EFD) 

which measures by millijoules/mm2, and represent the unit that used to determine the stream 

of shockwave energy into two subdivisions: High, and Low energy ESWT, (Low energy 

ESWT) is equals 0.12 millijoules/mm2 or less, while (High energy ESWT) is above 0.12 

millijoules/mm2. (Speed, 2014) 

 

2.12.3. Mechanism of action 

 

Currently, there are 4 major methods of shockwave conducting for medical purposes. 

3 of these methods electro-hydraulic method, electro-magnetic method, and piezo-electric 

method, all of this methods produce shock waves for the focused extracorporeal shockwave 

devices, while the last method air pressure method which produces shock waves for the 

radial extracorporeal shockwave devices. (Chung & Wiley, 2002) each method will be 

described respectively on the following section:  

 

Electrohydraulic method 

 

This method stands for the 1st generations of medical shockwave devices. in this 

method a high-load electrical current from a condenser is distributed through an electrode 

surface, these charges are steadily drained from the condenser by a full in liquid spheroidal 

indicator. The eventual charges then increase the temperature of the surrounding liquid and 

boils it, generating a vapor bubbles filled with plasma. The explosion of this bubbles 

produces acoustic pulses; this pulses are manifesting later to form a shockwave. The crucial 

volume of the electrohydraulic shockwave devices is considered to have a quite large central 

diameter, and elevated overall energy. (Ogden et al., 2001) 
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Figure 10. Electrohydraulic method (Cleveland & McAteer, 2012) 

 

Electromagnetic method 

 

In this method the machines are provided with an electromagnetic loops aligned in 

front of a metal plate. this loops have a high frequency electric current that is passing through 

it, which in turn creates a powerful magnetic scope. This magnetic scope then pushes the 

metal plate away from the loops which compress the liquid that encompassing it to create 

the shockwaves. These shockwaves are then transferred to a lens, which in turn works to 

summon the shockwaves into a small focus point. Moreover, in this method the diameter of 

this point is determined by the size of the lens. (Ogden et al., 2001) 

 

 

 

Figure 11. Electromagnetic method (Cleveland & McAteer, 2012) 



36 
 

Piezoelectric method 

 

In this method the source of the shockwaves is represented by about more than one 

thousand piezo crystals that undergoes an electrical current, and placed inside an ellipsoidal 

shaped space. This electrical current makes the crystals in continuous compression and 

decompression state which then, cause a pressure on the encompassing water, which in turn 

produces the shockwaves. In this method the shockwaves are more elicit and focused in 

comparison to the previous types that mentioned before. (Ogden et al., 2001) 

 

 

 

Figure 12. Piezoelectric method (Cleveland & McAteer, 2012) 

 

Air pressure or ballistic method 

 

In this method shock waves are created by increasing the speed of a small ball to 

stimulate an amplifier to the head of the shockwave device, which in turn transforms into 

shockwaves. (Gerdesmeyer et al., 2008) 

 

2.12.4. Therapeutic Effects  

 

The therapeutic effects of the ESWT are still not cleared yet. The general therapeutic 

effects of the ESWT includes: reducing the pain and that is associated with the 

musculoskeletal pathologies, by changing the membranes permeable adaptation of the 

nociceptive cells. This effect usually in the short period application of the ESWT, and not 
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for the long durations, Additionally, the ESWT has an effects on the blood vessels in the 

treated area which manifested in vasodilation of the blood vessel walls, which has an effect 

in increasing the blood flow to the treated area, and speeds up the healing process. (Chung 

& Wiley, 2002) While the therapeutic effects of the radial extracorporeal shockwave therapy 

(RESWT) are not fully understood. However, some researchers believed the (RESWT) has 

a role in speeding the soft-tissue healing process, and to inhibit the pain experience by 

interrupting the pain gait theory. (Weckström & Söderström, 2016) Furthermore, the 

majority of the studies and researches that have been done on the extracorporeal shockwave 

therapy during the years have given a positive feedback about the effectiveness of ESWT. 

However, there are some studies which states that the ESWT is not effective or has 

insufficient effect to produce therapeutic effect. (Wang, 2012) 

 

2.12.5. Indications (clinical uses)  

 

The use of the extracorporeal shockwave therapy (ESWT) has shown a wide success 

in the treatment of several medical conditions such as: long bones fractures nonuniouns, 

calcifying tendinopathies, plantar fascia inflammation, and lateral epicondyle inflammation 

(tennis elbow). Recently, the use of (ESWT) has been expanded to treat other medical 

conditions such as: femoral head avascular necrosis conditions, patellar tendon inflammation 

(jumper's knee), osteochondritis dissecans (OCD), non-calcifying tendinopathy, golfer’s 

elbow, trochanteric bursa inflammation, (speed, 2014; Rasmussen et al., 2008) iliotibial pain 

syndrome, and hamstring tendonitis. (Weckström & Söderström, 2016) 

 

2.12.6. Side Effects and contraindication  

 

The most common side effects of the shockwave application include: uncomfortable 

pain after the therapy session, aggravation of symptoms after the treatment session for a 

short time, swelling, redness on the area of application, and mild paresthesia, excessive 

breathing, and hypertension about two hundred mmHg during the therapy sessions. (Chung 

& Wiley, 2002) Contraindications for ESWT includes: pregnant women, tumors, blood 
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clotting disorders, application over the thorax region, lungs, blood vessels and neuronal 

pathways. (Chung & Wiley, 2002) 

 

2.12.7. ESWT in treating rotator cuff tendinopathy 

 

Both types of Extracorporeal shockwave therapy (FESWT) and (RESWT) have been 

used to treat the rotator cuff tendinopathy. Respectively, extracorporeal shock wave therapy 

(ESWT) has shown successful outcomes during the last decade in the treatment of calcifying 

rotator cuff tendinopathy by decreasing the painful symptoms and the calcifying deposition 

which can be noticed with imaging methods. (Rebuzzi et al., 2008) 

 

2.13. Surgical approach in the treatment of the rotator cuff tendinopathy  

 

Surgical approach is usually considered the last treatment method for the rotator cuff 

tendinopathy after the failure of the other treatment interventions. The standard surgical 

approach in the treatment of this type of disorders is the open or arthroscopic debridement 

(removal) of the calcific deposits of the involved tendon. (Andres & Murrell, 2008) 

 

2.14. Long term rehabilitation 

  

The long term rehabilitation of the rotator cuff tendinopathy can be challenging 

(Camargo et al., 2014) However, the long term rehabilitation program of rotator cuff 

tendinopathy should include strengthening exercises, flexibility training, sensory motoric 

exercises for the stimulation and improving the deep sensation, soft tissue mobilization, and 

durability training. (Woodley et al., 2007) 
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3. Methodology 

 

3.1. Objectives and research methods 

  

This comprehensive systematic review compares two of the most common used 

treatment methods for chronic calcific rotator cuff tendinopathy by utilizing evidence from 

recent randomized controlled trials, prospective, and retrospective studies 

 

3.2. Aim of the thesis 

 

The main goal of this research is to compare the efficiency of extracorporeal shock 

wave application and the surgical approach in patients with calcific rotator cuff 

tendinopathy. 

 

3.3. Research questions 

  

1. Which one from the Extracorporeal shockwave therapy and the arthroscopic 

intervention can provide faster and more efficient result in reducing pain and 

improving shoulder function in patients with calcific rotator cuff tendinopathy? 

 

2. Which one from the Extracorporeal shockwave therapy and the arthroscopic 

intervention has higher advantageous in treating calcific rotator cuff tendinopathy 

patients? 

 

3.4. Criteria of the research  

 

3.4.1. Types of studies  

 

Randomized controlled trials, prospective studies, and retrospective case series 

studies published between 2000-2018 years and carried out in Europe, United Kingdom, 
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Northern America, Near (Middle) and Far East. Moreover, all the studies and the clinical 

trials that preformed before the year 2000 were excluded from this study. 

 

3.4.2. Languages  

 

All the Studies which used in this research are originally in English language or 

translated to English. Moreover, all the studies that are presented in other languages than 

English are excluded from this research. 

 

3.4.3. Types of participants  

 

Patients of all ages, and both genders (Male and Female) participants were included 

in in this study.  

 

3.4.3. Types of pathologies  

 

Chronic conditions (with at least 3 months’ duration of the symptoms) of calcific 

rotator cuff tendinopathy were the only type of pathology that included in this study. 

 

3.4.4. Types of interventions  

 

For extracorporeal shock wave therapy both (Radial, and Focused) of low, medium, 

and high intensities were included in this research, and the arthroscopic approach was the 

only type of the surgical intervention which included in this study. 

 

3.5. Outcome measures 

 

3.5.1. The Constant-Murley Score (CMS) 

 

The Constant and Murley shoulder score (CMS) is considered to be one of the most 

commonly applied scores that used to evaluate and assess the overall shoulder function. It is 
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widely recommended, the European Society for Surgery of the Shoulder and Elbow 

(SECEC) recommend to use it as one of the reliable scoring tool for the shoulder function 

(Yasin et al., 2010) and it is frequently used in the experimental trials (Holmgren et al., 2014) 

as an easy applicable, time saving tool that does not require an additional costs or 

complicated equipment to apply it.  

 

The (CMS) consists of a total one hundred points scoring system. distributed into 

subjective measurements, and objective measurements. The subjective measurements which 

is usually done before the objective measurements consists of a total of thirty-five points 

that is used to assess the pain intensity according to the patient’s own feeling, and the 

assessment of ability of the patients to perform the ADL. While the objective measurements 

consist of a total of sixty-five points that is used to assess the shoulder power, and ROM 

using a goniometer to evaluate the flexion, medial, and lateral rotation movements of the 

shoulder, also in the objective measurements we should assess the hand position regarding 

to the head and the torso. (Constant & Murley, 1987; Yasin et al., 2010) 

 

3.5.2. The Visual Analogue Scale (VAS) 

 

The visual analogue scale (VAS) is the most common used subjective clinical tools 

that are designed to evaluate the approximated pain severity or intensity that experienced by 

the patients. (Carlsson, 1983) Also, the visual analogue scale is frequently used as a clinical 

outcome to measure the pain of the subjects in the experimental trials. The visual analogue 

scale consists of a straight flat line with a total one hundred millimeters long, and frequently 

it has 10 points in which the patients describes his/her own pain experience from the starting 

point of the line which represent (pain free or 0) or through the ending point of the line which 

represent (worst pain in which the patient can’t tolerate or 10). (Bodian et al., 2001; Crichton, 

2001; Carlsson, 1983) 
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3.6. Search strategy for identification of studies  

 

Studies were retrieved from following database: EMBASE, PubMed, CINAHL, 

Medline, SpringerLink, ProQuest. The strategy of searching is done by using different 

integrations of the key words which are mentioned in the following subdivision. 

 

3.7. Key words 

 

Rotator cuff tendinopathy, Extracorporeal shockwave therapy, Arthroscopy, 

Shoulder calcification, tendinitis, surgical debridement, Radial shock waves, Rotator cuff, 

tendinosis, constant and murley score, therapy, visual analogue scale, focused shock waves. 

 

3.8. Data extraction 

 

The fundamental data of the reviewed studies were analyzed and summarized in an 

effort to allow simpler comparison and understanding of results by the readers and the 

reviewers. The extracted data included information about the studies’ authors, publication 

year, goal and design of the study, participant properties (their number, age, diagnosis, and 

symptoms), type of interventions (control intervention were included if it used), outcome 

measures, results, and follow up. The full data extraction between the treatment groups 

information in the analytical form can be found in the tables below. 
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4. Results 

 

A total of 114 studies were retrieved from the scientific databases which underwent 

a holistic reviewing process of each study. After the final review of the studies only 33 

studies were found qualified to be included in this research (21 shockwave articles, and 12 

surgical articles) depending on the research criteria, and the outcome measures (i.e. the 

constant and murley score (CMS), and the visual analogue scale (VAS).  

 

The range of the articles dates that have been found to be qualified to this research 

are between 2000 and 2016. The total number of the participants of all studies were 2,124 

patients (male and female) whether that patients were experimental or controlled. The 

approximated patients’ ages were raged from 26 to 83 years of age, and diagnosed by chronic 

calcification tendinopathy of the rotator cuff. Moreover, in order for these patients to be 

applicable for the for trials they should be with at least 3 months’ period of symptoms, and 

failure of other way of treatment. regarding the design of the studies 19 studies were 

randomized controlled trial (3 of them were surgical, and 17 are ESWT studies), 5 

prospective studies, 5 retrospective studies (surgical), and 4 therapeutic case series studies 

(surgical). The types of therapy are variable; They used FESWT, RESWT in different energy 

levels (high, medium, low) in regarding the shockwave articles, and an arthroscopic 

debridement (removal) of the calcification of the rotator cuff, and/or acromioplasty) in 

regarding the surgical articles. The treatment duration in the ESWT studies was ranged from 

one session to eighteen sessions with interval time ranged from four days to two weeks, and 

the surgical treatment duration was not clarified in the articles. 
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4.1. Comparison tables  

 

Table 1. ESWT articles review including participants’ features, intervention types, studies design, characteristics of the involved 

groups, outcome measure. 

 

Authors/Year Participants Age in years Intervention Study Design Groups 
Outcome 

Measures 

Albert et al. 

(2007) 
80 31-69 ESWT 

Prospective single 

blind randomized trial 

High energy ESWT vs 

Low energy ESWT 

- CMS 

- VAS 

Cacchio et al. 

(2006) 
90 40–62 RESWT Single Blind RCT RESWT vs Control - VAS 

Charrin & 

Noël (2001) 
32 49.8 ± 5.9 ESWT 

Prospective open 

design study 

ESWT under US 

guidance 

- CMS 

- VAS 
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Cosentino et al. 

(2003) 
70 35-68 ESWT Single Blind RCT ESWT vs Sham - CMS 

Daecke et al. 

(2002) 

- One session=56 

- Two session=59 
28-77 ESWT prospective study 

One session high dose 

ESWT vs Two sessions 

high dose ESWT 

- CMS 

Del Castillo-

González et al. 

(2016) 

- ESWT=121 

- UGPL=122 
49±7 ESWT Prospective RCT ESWT vs UGPL - VAS 

Farr et al. 

(2011) 
30 

G1: 49.7±9.0 

G2: 48.6±7.3 
FESWT 

Prospective Single 

Blind RCT 

High dosage FESWT 

vs Low dosage FESWT 

- CMS 

- VAS 

Gerdesmeyer et 

al. (2003) 
144 

-High Energy 

ESWT group: 

51.6 ±8.5 

- Low Energy 

ESWT group: 

47.3 ±8.5 

- Sham 

group: 52.3 

±9.8 

ESWT 

Double blind 

randomized placebo 

Controlled trial 

High Energy ESWT vs 

Low Energy ESWT vs 

Sham 

- CMS 

- VAS 
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Haake et al. 

(2002) 
50 29-68 ESWT 

Prospective blinded 

trial with a 

randomized two 

sample parallel group 

design 

ESWT focused at 

Calcific 

Deposit vs ESWT 

focused at Tuberculum 

Majus 

- CMS 

Hsu et al. (2008) 
- ESWT=33 

- Control=13 
30-82 ESWT Prospective RCT 

ESWT vs Control 

(sham) 

- CMS 

- VAS 

Ioppolo et al. 

(2012) 
46 29-78 ESWT Single Blind RCT 

ESWT with energy 

level of 0.10 mJ/mm2 

vs ESWT with energy 

level of 0.20 mJ/mm2 

- CMS 

- VAS 

Kim & Kwak 

(2016) 

- ESWT=20 

- Control=25 
40-65 ESWT RCT ESWT vs Control - CMS 
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Kim et al. 

(2014) 

- ESWT= 32 

- US-needling= 30 
45-78 ESWT 

Prospective 

randomized trial 

ESWT vs US guided 

needling 
- VAS 

Magosch et. al. 

(2003) 
35 33-73 RESWT Prospective study Low energy RESWT - CMS 

Maier et. al. 

(2000) 
62 33-64 ESWT Prospective study Low energy ESWT - CMS 

Pan et al. (2003) 
- ESWT=32 

- TENS=28 

ESWT: 

55.21±2.01 

TENS: 

58.00±1.83 

ESWT RCT ESWT vs TENS 
- CMS 

- VAS 

Perlick et al. 

(2003) 
80 38-64 ESWT RCT 

ESWT with EFD of 

(0.23mJ/mm2) vs 

ESWT with EFD of (0. 

42mJ/mm2) 

- CMS 

Pleiner et al. 

(2004) 

- ESWT=23 

- Control=20 

G1: 54± 11 

G2: 50±8 
ESWT Double Blinded RCT 

ESWT with EFD (0.28 

mJ/mm2)vs Control 

- CMS 

- VAS 
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Sabeti et al. 

(2007) 

- ESWT=22 

- EWST with local 

anesthesia=25 

49.38±8.37 ESWT 

prospective 

randomized 

observer blind study 

ESWT vs ESWT with 

local anesthesia 

- CMS 

- VAS 

Sabeti-Aschraf 

et al. (2005) 
50 

G1: 

52.86±8.19 

G2: 

52.4±7.74 

F-ESWT 
Prospective Single 

Blind RCT 

Low energy FESWT 

vs Low energy FESWT 

with fluoroscopic 

focusing 

- CMS 

- VAS 

Wang et al. 

(2001) 
29 36-66 ESWT 

Prospective clinical 

study 
ESWT 

- CMS 

- VAS 
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Table 2. Arthroscopic articles review including participants’ features, intervention types, studies design, characteristics of the involved 

groups, outcome measure. 

 

Authors/Year Participants 
Age in 

years 
Intervention Study Design Groups 

Outcome 

Measures 

Cadenas et al. 

(2010) 
18 33-63 Arthroscopy Retrospective study 

Arthroscopic with 

acromioplasty and/or 

suturing 

- CMS 

Clement et al. 

(2015) 
80 32-75 Arthroscopy 

Prospective 

Randomized 

Controlled Trial 

Patients with SAD vs 

without SAD 

- CMS 

- VAS 

El Rassi et al. 

(2016) 

Resection= 31 

Acromioplasty=50 
33-81 Arthroscopy Retrospective study 

Resection of 

calcification vs 

acromioplasty 

- CMS 

Lorbach et al. 

(2008) 
65 35-65 Arthroscopy Retrospective study 

Arthroscopic removal of 

the calcific deposit (only 

1 group) 

- CMS 

- VAS 

Maier et al. 

(2013) 
102 31-68 Arthroscopy 

Prospective 

therapeutic case 

series 

patients with complete 

CD removal vs patients 

showing 

minor RCs 

- CMS 

Maier et al. 

(2014) 
82 32-68 Arthroscopy 

Prospective Case 

series 

ACDSSP without 

acromioplasty (only 1 

group) 

- CMS 
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Porcellini et al. 

(2004) 
63 28-44 Arthroscopy Retrospective study 

According to deposit 

size group A: >10 mm 

vs 

group B: 10-20 mm vs 

group C: >20 mm 

- CMS 

Rubenthaler et 

al. (2003) 
38 Mean: 51.1 Arthroscopy 

Prospective 

Randomized 

Endoscopic 

decompression vs open 

surgery 

- CMS 

- VAS 

Sabeti et al. 

(2014) 
20 47.55±7.91 Arthroscopy 

prospective 

randomized 

controlled and 

clinical observer 

blinded pilot trial 

the deposit was localized 

conventionally vs the 

deposit was localized 

using intraoperative 

ultrasound 

- CMS 

- VAS 

Seil et al. (2006) 58 29-62 Arthroscopy 
therapeutic case 

series 

arthroscopic removal of 

rotator cuff 

calcifications (only one 

group) 

- CMS 

Seyahi & 

Demirhan 

(2009) 

- Pure tendinous= 

25 

- tendinous 

 and osseous=5 

26-83 Arthroscopy 
Therapeutic case 

series 

Patients with pure 

tendinous vs patients 

with tendinous 

 and osseous 

- CMS 

- VAS 

Yoo et al. 

(2010) 
35 

G1: 52.2 

G2: 49.8 
Arthroscopy Retrospective study 

calcific material removal 

vs side-to-side 

repair or simple 

debridement. 

- CMS 

- VAS 
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4.2. Summarization of results 

 

4.2.1. Extracorporeal shockwave therapy (ESWT) studies   

 

Albert et al. (2007) in their Prospective single blinded randomized trial investigated 

the efficacy of the high energy, and low energy ESWT in the treatment of the rotator cuff 

calcification tendinopathy, the total of the participants for this trial were 80 subjects which 

are equally divided into two randomized into to equal groups the patient who included in 

this trial has at least a 3 months duration of the symptoms, and a calcification diameter of at 

least ten mm. the duration of the treatment was two sessions which separated by fourteen 

days’ rest, each patient of the two groups received about two thousand five hundred impulses 

each session, the final follow up period was set up after 3 months after the treatment, both 

groups shows a significant improvement in the CMS, and VAS but the high energy group 

has more statistical significant that the other group. 

 

According to Cacchio et al. (2006) in their Single Blinded RCT which compared the 

effectiveness of the RESWT and placebo (less effective same therapy) in treating 

calcification tendinitis of the rotator cuff, ninety participants were randomized into two equal 

groups, all participants has a history of failed previous conservative treatments, and a 

duration of the symptoms of at least six months. The total duration of the treatment for the 

two treatment groups was four sessions with a week interval, the treatment group received a 

two thousand five hundred impulses per session and EFD of (0.10 mJ/mm2) while the 

placebo group received only twenty-five impulses per session. As for the result after one 

week of the treatment and, at six months follow up there was a significant statistical 

improvement of the VAS in the treatment group and not in the placebo group. 

 

In the Prospective open design study performed by Charrin & Noël (2001) evaluate 

the efficacy of the ESWT under US guidance in the treatment of calcific rotator cuff 

tendinitis. The total population of the study were 32 participants; each patient has minimum 

6 months’ duration of symptoms. The duration of the treatment is 2 or 3 sessions with an 

interval of 13.4 ± 6.4 days, during the treatment each patent received a total of two thousand 
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impulses per session about for twenty to thirty minute. The used EFD (0.32 mJ/mm2), as for 

the result the CMS showed a significant statistical improvement at twelve weeks after 

the treatment but not after the 24 weeks. And for the VAS there was a significant statistical 

improvement at the twelve and the twenty-four weeks after the treatment.  

 

Cosentino et al. (2003) in their Single Blind RCT they have evaluated the effect of 

the ESWT in the treatment of chronic calcific tendinitis of the shoulder in comparison to 

sham treatment (simulated treatment), the total population number of the study were 70 

subjects; which randomized equally into two groups, all patient has suffered from at least 

ten months’ duration of the symptoms and failure of 6 months’ other treatments. The total 

duration of the treatment for the two treatment groups was 4 treatment sessions with four to 

seven days’ interval. Each patient in the two groups received a total of one thousand two 

hundred impulses per session; the treatment group had an EFD of (0.03-

0.28 mJ/mm2), while the simulated treatment group had an EFD of (0 mJ/mm2), as for the 

result after the treatment, at one, and six months there was a significant increase in the CMS 

in the ESWT group in comparison to the simulated treatment.  

 

Daecke et al. (2002) in their prospective study they have researches the efficacy 

of the high dose ESWT in treating chronic calcific tendinosis of the rotator cuff. The total 

population of the study were 115 participants; the first group had 56 participants, and the 

second group had 59 participants. All patient had least twelve months’ duration of 

the symptoms and failure of six months’ other type of treatments before the study. The first 

group had only one session and two thousand impulses of high dose ESWT, while the second 

group had two session of the same treatment with a week interval, with regards the result 

both groups show a significant increase in the CMS, but with no significant statistical 

difference between the result of the two group. 

 

Del Castillo-González et al. (2016) in their prospective RCT which compared the 

effect of the ESWT and the ultrasound guided percutaneous lavage (UGPL) in treating 

rotator cuff calcific tendinitis, the total number of participants were 243 subjects; 

randomized into ESWT group which had 121 participants, and UGPL group which had 122 



53 
 

participants. The duration of the treatment for the ESWT was two sessions/week for 4 weeks 

in which the patients received two thousand impulses/session of EFD (0.20 J/mm2), with 

regards the result both groups showed a significant decrease in the VAS after the treatment 

and at follow-ups but the result was more significant in the UPGL group. 

 

In the Prospective Single Blind RCT study done by Farr et al. (2011) which 

compared the effect of High level and Low level FESWT in treating calcific tendinitis of the 

rotator cuff. The total population of the study were 30 patients divided into two equal groups, 

all patients had persisting symptoms for at least six months and failed 2 other treatment 

sessions. the 1st group had 1 session with EFD of (0.3 mJ/mm2), while the 2nd group had 2 

sessions with a week interval of EFD (0.2 mJ/mm2), both groups showed a significant 

decrease in VAS and improvement of CMS without significant difference between the 

groups result. 

 

Gerdesmeyer et al. (2003) in their Double blind randomized placebo Controlled 

trial which compared the effect of high, low level ESWT, and placebo in treating chronic 

calcific rotator cuff tendonitis. The total population of the study were 144 subjects which 

randomized equally into 3 groups. All patient had at minimum six months’ duration of 

the symptoms and failure of other treatment types before the study.  The duration of the 

treatment for all groups was two sessions with two weeks’ interval. Patients in the high level 

group received one thousand five hundred shock waves of (0.32 mJ/mm2), while the low 

level group received six thousand shock waves of (0.08 mJ/mm2), and the sham group had 

the same procedure but with air room poly-ethylene coil was placed between the patient and 

the fluid cushion of the ESWT, for the result there was a significant increase in the CMS, 

and decrease in the VAS in the High level ESWT group compared to the other groups. 

 

Haake et al. (2002) in the Prospective blinded trial with a randomized two sample 

parallel group design study which compared the effect of ESWT focused at Calcific Deposit 

and ESWT focused at Tuberculum Majus. The total population of the group was fifty 

participants which randomized equally into two groups. All patient had at minimum six 

months’ symptoms duration and failure of other treatment types before the study. The 
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duration of the treatment was two sessions with a week interval in which all groups received 

two thousand impulses of (0.35 mJ/mm2), except the shockwaves were aimed exactly at the 

calcific deposit in the second group while the first group aimed at the origin of the 

supraspinatus tendon, regarding the result both groups showed a significant improvement of 

the CMS but the second group showed more significant statistical improvement. 

 

In the Prospective RCT of 46 subjects performed by Hsu et al. (2008) to evaluate 

the effect of ESWT in treating shoulder calcifying tendinitis compared to sham treatment. 

the total participants were randomized into ESWT group which had 33 patients and control 

23 patients. Patients has at least three months of persisted symptoms and failure to other 

treatment methods. the duration of the treatment was two sessions with two weeks’ interval. 

Both groups received one thousand impulses/session of (0.55 mJ/mm2) except the control 

group had a dummy ESWT electrode, the result showed a significant statistical increase in 

CMS, and VAS in the ESWT and not in the control group. 

 

In other study held by Ioppolo et al. (2012) to investigate the effect of the two energy 

levels of ESWT in treating supraspinatus calcifying tendinitis, they have enrolled a total of 

46 participants which divided randomly into two groups equal in numbers. All patients had 

active symptoms for at least four months’ duration. The treatment program was for a total 

of four sessions with a week interval. Both groups received a two thousand impulses/session. 

The first group had EFD (0.20 mJ/mm2), while the second group had (0.10 mJ/mm2) of EFD, 

the result showed a significant statistical improvement in the CMS, and VAS in the 1st group 

compared to the 2nd group. 

 

Kim & Kwak (2016) in a RCT they have evaluated the functional outcomes after 

the application of ESWT compared control treatment in the condition of calcific 

tendinopathy of the shoulder. The total population of the study were 45 subjects which then 

randomized into ESWT group which had 20 participants, and control group which had 25 

participants. both groups had non-steroidal anti-inflammatory drugs (NSAID) for six weeks, 

hot pack for twenty minutes, transcutaneous electrical nerve stimulation (TENS) for fifteen 

minutes, ultra-sonographic therapy for five minutes, three times weekly for twelve weeks. 
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Additionally, the ESWT group received two hundred forty impulses/minute per session with 

energy flux density (0.14 mJ/mm2) for three sessions/week for total of six weeks, the result 

showed a significant statistical improving in the shoulder function and reduction of pain 

according the CMS in the ESWT group compared to the other group. 

 

Kim et al. (2014) in their Prospective randomized trial that compared the 

effectiveness of the ESWT in comparison to US guided needling to treat calcifying 

tendinopathy of the shoulder. all the participants who included in this study had at least three 

months’ duration of active symptoms. the number of the participants in this study were 63 

subjects which randomized into ESWT group (32), US needling group (30). The ESWT 

group received one thousand impulses of (0.36 mJ/mm2) for one session/ week for 3 weeks’ 

duration, while the Us needling group had subacromial corticosteroid injection. As for the 

result there was a significant statistical decrease in the VAS in both groups but after a year 

follow up the result was more significant in the US needling group. 

 

In other prospective study performed by Magosch et. al. (2003) which they have 

investigated the effectiveness of the low energy RESWT in the treatment of calcific 

tendinopathy of the rotator cuff. The total population of the study were 35 patients, and all 

of them had a minimum duration of active symptoms of six months. Each session all patients 

had two thousand shockwave impulses of (0.12 mJ/mm2) energy flux density, in total of 3 

sessions with seven to ten days’ intervals. Regarding the result there was a significant 

statistical improvement in the CMS after the treatment and at all follow-up. 

  

In second similar study that carried out by Maier et. al. (2000) in which they have 

evaluated the effect of the low energy ESWT in the treatment of calcific tendinopathy of the 

shoulder. Total study sample were 62 participants, all of them had at least six months’ active 

symptoms duration. The duration of the treatment was one session/week for four weeks, in 

which each patient received two thousand impulses/ session. With regarding the result there 

was a significant statistical increase in the CMS after the treatment and at all follow-ups. 
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Furthermore, in the RCT performed by Pan et al. (2003) which compared the 

efficacy of the ESWT and TENS to treat chronic calcifying tendinopathy of the shoulder. 

With a total number of participants of 60 subjects randomized into ESWT group which had 

32 patients, and TENS group which had 28 patients. All patients had history of continues 

pain for at least 6 months. ESWT group received two thousand shockwave impulses with 

EFD of (26-32mJ/mm2) per session for two sessions interrupted by fourteen days, in the 

other hand the duration of the treatment of the TENS was three sessions/week for four weeks, 

in which they had a frequency of 95 Hertz (Hz) and each session lasted about twenty minute. 

in regarding the result there was a significant statistical improvement in the values of the 

CMS, and the VAS in the ESWT in comparison to the TENS group at two, four, and twelve 

weeks’ follow-up. 

 

Other RCT performed by Perlick et al. (2003) to investigate the efficacy of the 

ESWT in the treatment of the calcification tendinitis of the rotator cuff. the overall 

population of the study were 80 subjects that randomized into two groups equal in numbers, 

all participants of this study had at least twelve months of active symptoms. duration of the 

treatment was 2 sessions with three weeks between them, in which both groups received a 

total of two thousand shockwave impulses/session, but the difference was that the first group 

had EFD (0.23mJ/mm2), and the second group had EFD (0.42mJ/mm2), finally the result at 

follow-ups showed significant improvement in the CMS in both group but the result was 

higher in the second group. 

 

In second similar Double Blinded RCT done by Pleiner et al. (2004) in which they 

have evaluate the effectiveness of the ESWT compared to control treatment in the treatment 

of calcifying tendinopathy of the shoulder. The total population of the study were 43 

participants randomized into ESWT treatment group which had about 23 patients, and 

control group which had 20 participants. All participants had chronic shoulder pain for at 

least six months. Duration of the treatment for both groups was 2 sessions with 2 weeks’ 

interval, in which each patient of both groups received two thousand shockwave 

impulses/session, the treatment group had EFD (0.28 mJ/mm2), and the control group had 

EFD (more than 0.07 mJ/mm2) and foam membrane to decrease the shockwave energy that 
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reaches the shoulders. Regarding the result in the treatment group there was a significant 

statistical improvement in the CMS at all follow-ups compared to the control group.  

 

Sabeti et al. (2007) in their prospective randomized observer blind study evaluated 

the effectiveness of ESWT in the treatment of the calcifying tendinitis. The total population 

of the study were 47 participants which randomized into ESWT group which had 22 subjects, 

and ESWT with local anesthesia which had 25 subjects. All patients had at least 2 failure 

other methods treatments and 6 months’ duration of the symptoms. the first group had a total 

of three sessions with week interval in which they had one thousand impulses/session of 

(0.08 mJ/mm2), and the second group had two sessions with a week interval in which they 

had two thousand impulses/session of (0.2 mJ/mm2). The result showed that both group 

showed a significant improvement in the CMS, and the VAS but there were no significant 

statistical differences between the result of the 2nd groups. 

 

Sabeti-Aschraf et al. (2005) in their Prospective Single Blind RCT that evaluate the 

effect of the FESWT in the treatment of calcifying tendinitis of the shoulder. The total 

population the study were 50 participants randomized into 2 groups equals in numbers, all 

participants had at least six months’ symptoms periods and 2 failed other types of treatment. 

both groups received one thousand impulses/session of (0.8 mJ/mm2) for a total of three 

sessions with a week interval, the difference was that the application of the shockwave in 

second group was determined by radiographs and the first group by the therapist. Regarding 

the result there was a significant statistical improvement in the CMS, and the VAS in both 

group, but the 2nd group has an advantage in their result compared to the first one. 

 

Wang et al. (2001) in their Prospective clinical study that investigated the 

effectiveness of the ESWT in the treatment of the calcific tendinitis of the rotator cuff 

muscles. The total participation of the study were 29 subjects. All participants had a 

minimum of 6 months’ other conservative treatments. each patient received one thousand 

shockwave impulses/session of (0.18 mJ/mm2) for one session only, while 10 patients had a 

second session after thirty to sixty days from the first session. As for the result there was a 

significant statistical improvement in the CMS, And the VAS after the treatment  
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4.2.2. Surgical (Arthroscopic) studies   

 

Cadenas et al. (2010) in their retrospective study which investigates the efficacy of 

the Arthroscopic acromioplasty and/or suturing of calcific tendinopathy of the shoulder. The 

total population of the study were 18 participants, in which all of them had at least six 

months’ symptoms duration and had a conservative therapy before the study by of four 

months. The Arthroscopic procedure was performed in the (deck chair) position in 13 

patients or side lying position in 5 patients. In addition, a liner traction was applied according 

to the weight of each patient. The result showed a significant statistical improvement in the 

CMS after the procedure. 

 

In a Prospective Randomized Controlled Trial done by Clement et al. (2015) to 

investigate the short term outcomes of arthroscopic buresectomy debridement with or 

without subacromial decompression (SAD) in the condition of the calcific rotator cuff 

tendinopathy. They were able to recruit a total of 80 participants in their study which 

randomized equally into 2 groups. all participants had the surgical procedure under general 

anesthesia in addition to ultrasound-guided inter scalene blockage; the procedure was done 

in the (beach chair) position and A 5.5 millimeters shaver was used to remove the 

calcification. Regarding the result at year follow up there was a significant improvement in 

the CMS, and the VAS in both groups, however there was no statistical difference of the 

result between the groups. 

 

El Rassi et al. (2016) in their retrospective study which evaluated the functional 

outcomes of the arthroscopic resection in the treatment of non-homogenous calcifying 

tendinitis of the rotator cuff. A total of 81 subjects was enrolled in this study, and divided 

into resection of calcification group had 31 patients. And the acromioplasty had 50 patients. 

The surgical procedure was performed in the beach chair position, using a 4.5 millimeters 

(30º) arthropod. The result showed that after the treatment both groups has a significant 

statistical improvement in the CMS, but the improvement was higher in the acromioplasty 

group. 
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Lorbach et al. (2008) in their retrospective study which investigate the clinical 

outcomes of the arthroscopic removal of the calcific deposit in the condition of calcifying 

tendonitis of the shoulder. Total population of the study were 65 subjects, all participants 

had failure of ESWT treatment before the operation. The surgical procedure was performed 

in the (bench chair) position under general anesthesia, in addition a 5.5 millimeters synovial 

shaver was used to remove the calcification. As for the result at follow up there was a 

statistical improvement in the CMS and the VAS. 

 

Maier et al. (2013) in their Prospective therapeutic case series which investigated 

the effect of arthroscopic treatment of the calcifying Tendinopathy of the rotator cuff. Their 

total participants were 102 participants divided into 2 groups according to the amount of 

calcific deposit (CD) removal that achieved. the first group includes patients with complete 

CD removal and the second group includes patients showing fewer residual calcifications. 

The procedure was done in the lateral decubitus position under general anesthesia. As for 

the result There was no statistical difference in the overall CMS between the groups. 

 

In other Prospective Case series made by Maier et al. (2014) to evaluate the 

effectiveness of the arthroscopic removal of chronic symptomatic calcifications of the 

supraspinatus tendon. Total population of the study were 82 participants. All patients had at 

minimum six months of conservative therapy before the surgery, and all of them had pain in 

the resting positions. The surgical procedure is performed in lateral decubitus position under 

general anesthesia, using a shaver to perform the bursectomy. For the result the overall CMS 

showed no statistical difference after the procedure. however, abduction was significantly 

lower in patients with type three compared with type one and type two calcification, also it 

was lower in patients who had longer symptoms duration. 

 

Porcellini et al. (2004) in a retrospective study made to investigate the clinical and 

ultra-sonographic outcomes of the arthroscopic treatment of calcifying tendinitis of the 

rotator cuff. The total evaluated population in this study were 63 participants, the patient 

who included in this study had calcification type one (<10 millimeters), two (10–20 

millimeters), and three (>20 millimeters) on radiographic examination. The procedure was 
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performed in lateral decubitus position with traction of five kg applied to targeted arm under 

general anesthesia and scalene blocker, the removal of calcific deposit is done by the use of 

a Linvatec 4.2 millimeters full radius shaver. For the result at twenty-four months’ follow-

up there was a significant statistical improvement in the CMS in all group without a 

significant difference between them. 

 

Rubenthaler et al. (2003) in their prospective randomized study which evaluate the 

clinical and functional outcomes of the surgical treatments for calcification tendinopathy. 

They recruited a total of 38 participants randomized into endoscopic decompression group 

which had 19 patients, and open surgery group which had 19 patients. The result at follow-

up showed no significant difference in regards to the CMS, and the VAS between the two 

groups. 

 

Sabeti et al. (2014) In second prospective randomized controlled and clinical 

observer-blinded pilot trial which evaluate the effectiveness of arthroscopic debridement of 

calcific rotator cuff tendinopathy. The total population of the study were 20 randomized into 

2 groups equal in number in which the 1st group the deposit was localized conventionally, 

and the 2nd group had the deposit localized using intraoperative ultrasound. All procedures 

were performed in beach chair position without using a shaver. Regarding the result at two, 

six weeks, and nine months both groups showed a significant improvement in the CMS, and 

the VAS but without a significant different between them.  

 

Seil et al. (2006) in a therapeutic case series that reviewed the effectiveness of the 

arthroscopic removal of supraspinatus calcifying Tendinopathy. The number of patients was 

(n=58) the patients who included in this study has a calcification type one, and two according 

to the French arthroscopic society and all of them had a conservative treatment before the 

surgery by nine months. the procedure started with a five to ten millimeters longitudinal 

incision parallel to the direction of the muscle fibers, and the calcification was removed by 

an unsharpened instrument, and a shaver was used only in the cases that had a high density 

deposits, the result showed a significant statistical improvement in the CMS after twenty-

four months’ follow-up. 
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Furthermore, in other a therapeutic case series done by Seyahi & Demirhan (2009) 

to review the clinical outcomes of the arthroscopic removal of the intraosseous deposits in 

calcifying tendinopathy of the rotator cuff. Total population of the study were 28 participants 

divided into patients with pure tendinous involvement group which includes 25 patients, and 

patients with tendinous and osseous involvement group includes 3 patients. All patients had 

at least three months’ conservative treatment before the procedure. The arthroscopic 

procedure is done in the (beach chair) position under general anesthesia using a twenty-

gauge spinal needle to identify the calcific deposit. The result showed a significant statistical 

improvement in the CMS, and the VAS after the procedure in both groups, but there were 

no differences in the result between the 2 groups. 

 

Yoo et al. (2010) in their retrospective study which investigate the efficacy of the 

arthroscopic treatment of chronic calcification tendinopathy. The total number of 

participants in this study were 35 patients divided into group that had calcific material 

removal which includes 18 patients, and the second group had side-to-side repair or simple 

debridement which includes 17 patients. All patients had at least 6 months’ failure 

conservative treatment before the operation. They used a spinal needle to identify the calcific 

deposits. Regarding the result also there was a significant statistical improvement in the 

CMS, and the VAS after the procedure in both groups, but there was no significant difference 

between the result of the 2 groups. 
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5. Discussion   

 

5.1. Discussion of the research questions   

 

After the analyzation of the result, we found that almost all of the 21 studies that 

were included in this research which used the ESWT (regarding its’ type, and the energy 

level which used) as their main intervention device to investigate its effectiveness in treating 

the condition of chronic calcific rotator cuff tendinopathy has manifested a good result after 

the treatment and at the follow-ups in regarding the CMS, indicating a high efficacy level of 

the ESWT in improving and maintaining the proper shoulder function, also almost all of the 

studies showed a significant improvement result regarding the VAS, which also indicates a 

high effectiveness of the ESWT in reducing the pain experienced by the patients. 

 

Moreover, 9 out of 12 articles (that used the arthroscopic as the main treatment 

procedure to treat the condition of chronic calcific rotator cuff tendinopathy have suggested 

a significant improvement in the result after the application of the arthroscopic treatment in 

regarding the CMS, and the VAS. While 3 articles didn’t support the effectiveness of the 

surgical treatment in the outcome measures that used in their studies. 

 

On the other hand, in order to answer the research questions, we need to discuss the 

scientific level of the evidence of the articles which will also give us an important 

information that will help us define which of the two intervention (ESWT, arthroscopy) is 

more effective regarding the research questions. So, for the EAWT all of the studies that 

found has a strong scientific evidence level by that we mean (randomized control trials, and 

prospective studies), while for the arthroscopy the majority of the articles found has a weak 

scientific level of evidence and by that we mean (retrospective studies, and therapeutic case 

series studies).  

 

Another very important information we took in count in order to answer the research 

question is that ESWT in is considered non-invasive therapeutic procedure, and also it 

doesn’t require the patients to go under general anesthesia; However, in some cases it may 
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cause a discomfort feeling during the application. While the arthroscopy is considered as an 

invasive procedure and requires the patients some times to be under general anesthesia 

during the procedure. 

 

Eventually, due to the poor evidence of that support the effectiveness of the 

arthroscopic intervention in treating chronic calcific rotator cuff tendinopathy, and the lack 

of the articles that is done on this condition, and considering that it is an invasive procedure 

and done under general anesthesia, it is not recommended to be the first line of treatment for 

the patients with chronic calcific rotator cuff tendinopathy, on the opposite side the ESWT 

has a strong level of evidence and a good result indicating that ESWT may has an advance 

over the arthroscopy in the reduction of the pain and improving the shoulder functions of the 

chronic calcific rotator cuff tendinopathy. So it is recommended to start the treatment with 

the ESWT, and in case of the presence of a large calcifications and frailer of the ESWT 

treatment, in that case the patients shall be advised to seek for the arthroscopic procedures. 

 

5.2. Discussion of intervention types 

 

5.2.1. Extracorporeal shockwave therapy (ESWT) intervention 

 

One of the used shockwave devices in the trial that we recruited in this research is 

the radial extracorporeal shockwave therapy (RESWT) which is used in several studies that 

we recruited in this research including a study performed by Cacchio et al. (2006), and 

another study made by Magosch et. al. (2003). The other shockwave device that used by the 

trials is the focused extracorporeal shockwave therapy (FESWT) which is used by Farr et al. 

(2011), and Sabeti-Aschraf et al. (2005). While the rest of articles have not identified the 

type of the ESWT that are used in their trials. 

 

As for the energy flux density (EFD) of the ESWT unit it was varied from one trial 

to another; some of the authors used low EFD (0.01- 0.14 mJ/mm2) in their studies (Cacchio 

et al., 2006; Farr et al., 2011; Gerdesmeyer et al., 2003; Ioppolo et al., 2012; Kim & Kwak, 

2016; Magosch et. al., 2003; Sabeti et al., 2007; Sabeti-Aschraf et al., 2005). While other 
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studies used medium EFD (0.14-0.32 mJ/mm2) in their studies (Charrin & Noël, 2001; 

Cosentino et al., 2003; Del Castillo-González et al., 2016; Ioppolo et al., 2012; Pan et al., 

2003; Perlick et al., 2003; Pleiner et al., 2004; Wang et al., 2001). Lastly, some studies used 

high EFD (more than 0.32 mJ/mm2) in their trials such (Haake et al., 2002; Hsu et al., 2008; 

Kim et al., 2014; Perlick et al., 2003). However, there was no preferences in the results 

regarding the type and the EFD of the ESWT that used all of the interventions showed a 

significant improvement in the CMS and the VAS after the application.  

 

5.2.2. Surgical intervention 

 

Usually the surgical intervention in the case of chronic calcific tendinopathy of the 

rotator cuff is the arthroscopic procedure which can be done in different positions, with/or 

without general anesthesia, and sometimes it can be combined with different procedures 

such as (acrimioplasty); while in some articles they compare the arthroscopic treatment with 

open surgery (Rubenthaler et al., 2003).  

 

Arthroscopic treatment in some articles is performed in a different methods sub- 

acromial decompression (SAD) method (Clement et al., 2015; Rubenthaler et al., 2003), 

resection of the calcification method (Clement et al., 2015; El Rassi et al., 2016; Lorbach et 

al., 2008; Maier et al., 2013; Maier et al., 2014; Porcellini et al., 2004; Seil et al., 2006; 

Seyahi & Demirhan, 2009; Yoo et al., 2010), and debridement of the calcification method 

(Sabeti et al., 2014; Yoo et al., 2010), and the acromioplasty method (Cadenas et al., 2010; 

El Rassi et al., 2016).  However, the resection of the calcification method had shown the 

weakest effectiveness in the treatment of the chronic calcification tendinopathy according to 

two authors (Maier et al., 2013; Maier et al., 2014), while the rest of the arthroscopic 

methods. 

  

Regarding the position of the operation some authors prefer the (deck-chair) position  

(Cadenas et al., 2010), the (beach chair) position (Clement et al., 2015; El Rassi et al., 2016; 

Lorbach et al., 2008; Sabeti et al., 2014; Seyahi & Demirhan, 2009), and the “lateral 

decubitus” position (Maier et al., 2013; Maier et al., 2014; Porcellini et al., 2004), which left 
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to the surgeon to decided which position is suitable for the operation according to the patient 

condition and the method that used to approach the shoulder by the arthroscopy, and it has 

no difference regarding the outcome result. 

 

Furthermore, some authors prefer to perform the arthroscopic procedure under 

general anesthesia (Clement et al., 2015; Lorbach et al., 2008; Maier et al., 2013; Maier et 

al., 2014; Porcellini et al., 2004; Seyahi & Demirhan, 2009), and a liner traction to fixate the 

patients arm (Cadenas et al., 2010; Porcellini et al., 2004). Moreover, to remove the 

calcification authors used motorized shaver which is the most commonly used device 

(Clement et al., 2015; Lorbach et al., 2008; Maier et al., 2014; Seil et al., 2006), a 4.5mm 

(30 degree) arthropod (El Rassi et al., 2016), Linvatec 4.2-mm full-radius shaver (Porcellini 

et al., 2004), and Blunt instruments (Seil et al., 2006). There was no significant difference 

regarding which method is more effective than the others, but it eft to the surgeon to 

determine which method to be used in the surgical procedure according to the calcification 

size.  

 

5.3. Discussion of the treatment duration 

 

According to the treatment duration as mentioned above in the result section that 

different treatment duration has been used in ESWT like One sessions (Daecke et al., 2002; 

Farr et al., 2011; Wang et al., 2001), Two sessions (Albert et al., 2007; Charrin & Noël, 

2001; Daecke et al., 2002; Farr et al., 2011; Gerdesmeyer et al., 2003; Haake et al., 2002; 

Hsu et al., 2008; Pan et al., 2003; Perlick et al., 2003; Pleiner et al., 2004; Sabeti et al., 2007; 

Wang et al., 2001), Three sessions (Charrin & Noël, 2001; Kim et al., 2014; Magosch et. al., 

2003; Sabeti et al., 2007; Sabeti-Aschraf et al., 2005), Four sessions (Cacchio et al., 2006; 

Cosentino et al., 2003; Ioppolo et al., 2012; Maier et. al., 2000), Eight sessions (Del Castillo-

González et al., 2016), and Eighteen sessions (Kim & Kwak, 2016). The number of sessions 

is shown to have no significant influence in regarding the outcomes result. 

 

The intervals between the sessions was varied also from one week (Cacchio et al., 

2006; Cosentino et al., 2003; Daecke et al., 2002; Del Castillo-González et al., 2016; Farr et 
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al., 2011; Haake et al., 2002; Ioppolo et al., 2012; Kim et al., 2014; Magosch et. al., 2003; 

Maier et. al., 2000; Sabeti et al., 2007; Sabeti-Aschraf et al., 2005), Two weeks (Albert et 

al., 2007; Gerdesmeyer et al., 2003; Hsu et al., 2008; Pan et al., 2003; Pleiner et al., 2004), 

and up to Three weeks. (Perlick et al., 2003) it was found that the studies that had a one-

week interval between the sessions has a little improvement of the result regarding the pain 

compared to the studies that induces a longer interval times between the sessions.  

 

As for arthroscopy there the treatment duration was not clear in the articles, and it 

can be varied from one author to another.  

 

5.4. Discussion of the long term effect of both interventions 

 

For the ESWT studies the improvement of the CMS, and the VAS was continuing 

after the three months (Albert et al., 2007; Kim & Kwak, 2016), Six months (Cacchio et al., 

2006; Charrin & Noël, 2001; Cosentino et al., 2003; Pan et al., 2003), Seven months (Pleiner 

et al., 2004), Eight months (Maier et. al., 2000), One year (Del Castillo-González et al., 

2016; Gerdesmeyer et al., 2003; Haake et al., 2002; Hsu et al., 2008; Ioppolo et al., 2012; 

Kim et al., 2014; Magosch et. al., 2003; Perlick et al., 2003), and Four years (Daecke et al., 

2002) follow-ups. Which indicates that the ESWT has a prolonged effect on the pain and the 

shoulder function by maintaining the result of reduced pain, and improved shoulder 

functions for longer time (in some scenarios up to four years) as mentioned above, thus 

ESWT is considered to be very effective on the long term treatment plans. 

  

However, the arthroscopic studies recorded the effectiveness of their result on Six 

months (Cadenas et al., 2010), Eight months (Maier et al., 2014), Nine months (Lorbach et 

al., 2008; Maier et al., 2013), One year (Clement et al., 2015), Two years (El Rassi et al., 

2016; Seil et al., 2006; Porcellini et al., 2004), and Three years (Seyahi & Demirhan, 2009). 

This also may suggest that also the arthroscopic intervention may also have a good result on 

the long term (up to four years). On the other hand, most of the articles that support this 

opinion are from the low scientific evidence thus, we think that the ESWT has proven 
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scientifically to have a long term effect on reducing the pain, and improving the shoulder 

function that associated with chronic calcific rotator cuff tendinopathy.  

 

5.5. Discussion of other studies  

 

There are different other strong evidence studies that has used the ESWT in treating 

other musculoskeletal conditions, or used it on the animals’ subjects which will be discussed 

in the following section.  

 

There are a quite number of studies that has investigated the effectiveness of the 

ESWT to treat the condition of planter fasciitis, Achilles tendinopathy, and iliotibial band 

syndrome. A randomized placebo controlled trial performed by Saxena et al. (2012) to the 

effect of ESWT, sham ESWT, and endoscopic plantar fasciotomy to treat chronic heel pain 

in sportsmen society, they found that ESWT is effective and recommended to treat this 

condition due to that the sportsmen can compete with its application. Other Prospective 

Randomized Study done by Lohrer et al. (2010) to compare the effect of FESWT and 

RESWT to treat plantar fasciitis, they have concluded that both FESWT and RESWT are 

effective in treatment of planter fasciitis with a superiority of the FESWT. Similar 

Randomized Placebo-Controlled Multicenter Study by Gerdesmeyer et al. (2008) in which 

they used also RESWT to treat chronic recurrent plantar fasciitis, and they suggested that 

the RESWT is significantly approved to reduce the pain that is associated with chronic 

recurrent plantar fasciitis and improves the quality of the patients’ life. Kudo et al. (2006) in 

a similar randomized placebo controlled double blind clinical trial treating plantar fasciitis 

with ESWT in which they have stated that the ESWT is non-invasive and effective in the 

treatment of plantar fasciitis. 

 

According the use of ESWT in Achilles tendinopathy a prospective randomized 

clinical trial by Notarnicola et al. (2012) that used the ESWT with arginine to treat Achilles 

tendinopathy, their result showed that the shockwave therapy has positive effect in the 

treatment of Achilles tendinopathy. While for the iliotibial band syndrome a RCT by 

Weckström & Söderström (2016) was used to identify the effectiveness of the RESWT in 
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the treatment of the iliotibial band syndrome in which they found that the REWST showed 

significant decrease in the pain that felt by iliotibial band syndrome patient. 

 

Other studies used the ESWT in treating adhesive capsulitis, and lateral 

epicondylitis. A RCT performed by Vahdatpour et al. (2014) to evaluate the functional 

outcomes of the ESWT in the treatment of the condition of the adhesive capsulitis, as their 

result showed that ESWT has significant effect in improving the functional outcomes, and 

the ADL for adhesive capsulitis patients. Other prospective randomized controlled single 

blind clinical trial by Chen et al. (2014) to treat the condition of adhesive capsulitis of the 

shoulder using ESWT, and they have suggested that for the short term period the ESWT can 

be a useful to improve the limitations of the ROM and the ADL of these kind of patient. As 

for the lateral epicondylitis of the elbow a double blind randomized controlled trial carried 

by Speed et al. (2002) with a purpose of evaluating the effect of ESWT on the lateral 

epicondylitis patients, and they stated that that the ESWT may have a positive effect on this 

condition compared to the false treatment but it not clear.  

 

Other categories of studies were conducting the use of the ESWT on animal, as in a 

retrospective study made by Leeman et al. (2016) determined to investigate the effect of the 

application of the ESWT on the supraspinatus and biceps tendinitis on a twenty-nine doges, 

regarding their result they have suggested that the ESWT is considered to be a safe substation 

method to treat these kind of tendinopathies. Other similar study designed by Becker et al. 

(2015) on a fifteen dogs that diagnosed with shoulder Limping, they found that the ESWT 

showed a positive and promising result in improving the functions of the participated group. 

Other study performed using ESWT by Maier et al. (2001) on turkeys with gastrocnemius 

calcification tendinopathy, in which their result showed that the application of the ESWT 

has a promising result in decreasing the tendon calcification. In addition, an experimental 

study by Mackert et al. (2017) performed on a rat model with osteoporotic fracture the 

intervention used was low energy ESWT, their result revealed a significant improvement in 

the fracture healing. Moreover, another experimental study used ESWT performed by Wang 

et al. (2003b) on a rabbit subjects with Achilles tendinopathy in which they have found that 
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the application of the ESWT stimulates the neo-vascularization process in a way that could 

fasten the healing process of the injured tendons. 

 

On the other hand, there are a few studies that used that arthroscopy as the main 

intervention or compared to other to investigate its efficacy to treat other tendinopathies such 

as patellar tendinopathy. A retrospective observational study made by Santander et al. (2012) 

which evaluated the effect of the arthroscopic treatment of chronic jumper’s knee condition, 

their result induced that the arthroscopic treatment may reduce the pain felt by these patient 

and may also improves the function of the knee joint. Lastly, a RCT study performed by 

Willberg et al. (2011) to compare the effect of the sclerosing polidocanol injections and 

arthroscopic treatment to treat patients with patellar tendinopathy, they found that 

arthroscopic treatment may have an advantage over the sclerosing polidocanol injections in 

reducing the pain of that can be felt by the patellar tendinopathy patients. 

 

5.5. Discussion of the limitations of this study 

 

In this literature review there has been a few limitations which in some way affected 

the overall comparison between the two treatment intervention. There might be a potential 

risk of bias presented within this study in the arthroscopic studies due to the retrospective 

nature of the most arthroscopic studies, and also for the extracorporeal shockwave because 

in some of the trials there was no blinding option of the treatment information between the 

participants and the therapists. Moreover, regarding the arthroscopic articles there was a lack 

of strong evidence, and also there were some beneficial studies that does not have an English 

version or were not provided in the major academic resources or it can’t be retrieved due to 

the expensive subscription fees. 
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6. Conclusion 

 

 This systemic review was established with a define purpose to investigate which 

methods between the ESWT and the surgical approach is more eligible and more effective 

in treating chronic calcific rotator cuff tendinopathy to be more specific, which is considered 

one of the most common painful pathologies that affect the shoulders which makes the 

patients that affected by it suffers from severe pain and overall reduction of the shoulder 

function. 

 

 In order to achieve this purpose a profound searching for a strong scientific evidence 

for both intervention methods, specific criteria, research questions and outcome measures 

were recruited in this study in order to make the proper suggestion on which method are 

effective. However, after the collecting and analyzing of the result there was a strong 

evidence that supports the effectiveness of the ESWT in treating not only chronic calcific 

rotator cuff tendinopathy, but also there was a promising result in treating other tendon 

pathologies in human subjects and also in animal subjects regarding the reduction of the pain 

and improving the loss of the shoulder function. 

 

 Moreover, there was evidence that supports the effectiveness of the surgical approach 

represented in the arthroscopic intervention in treating chronic calcific rotator cuff 

tendinopathy ant other tendon pathologies, but these evidence that found this effect are from 

the low level evidence. Thus, as a conclusion patient with rotator cuff tendinopathy may 

seek the ESWT as their first option for treatment because it is considered less invasive and 

easy to apply treatment method compared to the surgical approach, and seeks the 

arthroscopic approach in case of failure of the ESWT treatment. 
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