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ABSTRACT 
 

Objective: To investigate the therapeutic effect of FWST versus RSWT in patients with chronic lateral epicondylitis. Material and 
Methods: A total of 60 subjects of both genders were sought to participate in the current study, 60 patients (44females and 16males) 
with chronic lateral epicondylitis were assigned randomly   into three equal groups. These individuals were eligible. Group A included 
20 patients who received FSWT plus the conventional physical therapy while group B included 20 patients who received RSWT plus the 
conventional physical therapy, and group C included 20 who received the conventional physical therapy only. The treatment with shock 
wave for group A & B was applied only one session in the alternative week for the maximum of 3-5 sessions, and the conventional 
physical therapy for all groups were 12 sessions which was done three sessions per week. The participants’ ages ranged from 30 to 60. 
They were recruited from the orthopedic outpatient clinics. The exclusive criteria were subjects who had other co morbidities which 
would affect the results. Results: The statistical analysis using 3x4 multivariate design MANOVA showed that no significant impacts 
were recorded for the experimental group on the pressure pain test, pain at work and handheld dynamometer. In addition, no significant 
impacts were recorded in the measuring time in the pressure pain test, pain at work and handheld dynamometer. Also, the correlation 
among the treated groups and assessing phases was statistically non-significant. This tested group (first independent variable) on the 
pressure pain test, pain at work and handheld dynamometer was not influenced by the measuring periods (second independent variable) 
(F=0.84, P=0.647). Conclusion: Finally, it was concluded that: Radial shock wave therapy (B) had only effects on pain more than 
Focused shock wave therapy (A) but Focused shock wave therapy (A) had effects on muscle function and inflammation and tendon 
changes more than Radial shock wave therapy (B). 
 
Keywords: Lateral epicondylitis- conventional physical therapy-Focused shock wave therapy-Radial shock wave therapy-pain. 

 

Introduction  
Generally, the inflammation in the tendons is called tendinitis or 
tendonitis and involves also inflammation in soft tissues 
surrounding the muscles beside the bones in the inflamed region 
particularly the bones in the elbow, shoulder, hip, wrist, ankle 
or knee. Histologically the tendon is composed of group or bands 
of flexible fibrous tissues that play an important role for 
connections of skeletal muscles to the bones [1]. 
One of the most occurring myotendinosis type is the lateral 
epicondylitis (tennis elbow) which is accountable for severe pain 
and disability of movement of the affected limb. In addition, 
lateral epicondylitis (tennis elbow), is mostly triggered by the 
exaggerated practice of common extensor tendon (CET) that 
principally distresses the extensor carpi radialisbrevis [2]. 
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Commonly, lateral epicondylitis causes severe pains in the outer 
side of the elbow joint, which is accompanied with remarkable 
painfulness in the humeral bone particularly the lateral 
epicondylus. One of the main causes which are responsible for 
the exaggeration of the painful condition is the resistant 
extension of the fingers and wrist, and supination of the forearm. 
Some authors reported that the tennis elbow syndrome 
extremely interrupts the job of the arms [3]. 
However, tennis elbow is leading to a severe pain in the 
tendinous tissue of the muscle origins in the extensor muscles of 
the wrist at the lateral epicondyle of the humerus, subsequently 
leads to the disability of the affected limb. Hence, the tennis 
elbow has a great effect on the whole life of the affected subjects 
specially patients’ social and qualified life. Later, alepicondylitis 
is known as radiohumeral bursitis or tennis elbow and it affects 
on about 1% to 3% of the general inhabitants [4]. 
Tennis elbow syndrome was found to be affecting the subjects 
that their ages ranged between 30 and 60 years. Whereas, this 
syndrome is considered a painful condition, and may hinder the 
capability of the suffering individuals to accomplish their role in 
society. Although a high rate (approximately 40% to 50%) of 
tennis players have been diagnosed with the tennis elbow 
syndrome, several of those complained (15%) of labors at risky 
businesses, which usually need subjects to involve in duties 
necessitating over employment of the forearm, wrist and elbow 
[5]. 
The main symptoms of the lateral epicondylitis are the severe 
pain above the lateral epicondyle of the humerous, generally 
resulted from the overuse of the forearm and wrist activities. The 
extensor carpi radialislongus and brevis in addition to the 
extensor digitorum and extensor carpi ulnaris originating beside 
the lateral epicondylar ridge of the humerous. The extensor 
extensor digitorum and carpi radialisbrevis are the main muscles 
that participate mainly in the manifestations of the disease. The 
usual cause of irritation of the extensor carpi radialis brevis 
tendon muscles is the over practices of elbow and wrist due to 
the irritation of the tendons of these muscles which leads to the 
irritation and inflammation, subsequently leading to soreness and 
swelling around the lateral side of the elbow. Wrist extension in 
some acute activities such as during playing tennis, may lead to 
intensify the symptoms. In addition, wrist motion is affected 
particularly by grasping and pinching, accordingly restraining the 
occupation of the hand [6]. 
This damage is very problematic due to the difficulty for the 
treatment, predisposed to return, and may extend for many 
weeks or even months, the typical episode may last for a duration 
of 6 months and two years [7]. 
The ideal diagnosis of the lateral epicondylitis mainly depends on 
the case history and clinical examinations. In individuals usually 
suffering from pain in the region of the lateral elbow joint, the 
symptoms are typically exacerbated during the wrist extension 
and digital resisting, also, the localized tenderness at the CET is 
apparent during clinical examination of the patients. One of the 
accurate methods for diagnosis of lateral epicondylitis has been 
through the application of  Magnetic resonance imaging (MRI) 

due to a good contrast resolution of the soft tissues and also the 
demonstrated adequate planes of the specificity, sensitivity,  and 
precision [8].Other investigators reported that MRI has been a 
valid and reliable tool for determining the harshness of the lateral 
epicondylitis, in addition, they found a positive correlation 
between the patient`s’ clinical signs and the degree of MR signal 
changes of CET [9].     
The main purpose of the treatment of the lateral epicondylitis has 
depended on controlling the inflammation, starting with   rest,  
periodic local corticosteroid injections and the application of  
non-steroidal anti inflammatory (NSAIDs), Exercise-based 
physical therapy and physical therapy program [phonophoresis, 
iontophoresis, transverse friction  massage, ultrasound, and 
glyceryltrinitrate patches; low-level laser therapy; sclerotherapy; 
shock wave therapy; surgery,  in addition to insulin growth factor 
(IGF) and  the stem cell therapy] [10]. 
 One of the most efficient methods used since 20 years ago for 
reliving the orthopedic and tendinopathy conditions is using 
extracorporeal shock wave therapy (ESWT), with the 
development of ESWT instruments for the lithotripsy wave 
(ESWL). ESWT has been considered as an tolerable and 
widespread non-invasive tool for controlling tendonitis and the 
musculoskeletal system disorders. Earlier researches on the 
management of tendinopathy reported that the extracorporeal 
shock wave therapy has been more effective than other methods 
of therapy [11]. Some of the chief reasons for the few applications 
of ESWT referred to the misunderstanding of the apparatus or 
the lack of expertise to use the technique, in spite of its safety 
range and easy implementation and being supportive in some 
cases [12]. 
ESWT has been used as a therapy for many soft tissue damages 
such as lateral epicondylitis, plantar fasciitis, noncalcific and 
calcific inflammation of the tendons of the tendinopathy of the 
Achilles tendon and supraspinatus, but it has been recommended 
for the lateral epicondylitis and plantar fasciitis according to 
FDA. The mode of the action of ESWT for reliving the pain or 
healing has been in the healing of tendons [13].  The shock waves 
can be classified into focused (FSWT) and radial (RSWT) shock 
wave therapies [14]. FSWT has focused on a pressure area 
concentrated on a definite place, and can be adjusted at definite 
depths in the selected tissues, where the higher pressure is 
touched [11]. Focused type of shockwave is directed by the 
reflection at definitive areas into the body of patients, and the 
waves are generated from a wide arc, hence the amount of energy 
discrete is minimal at the point of real wave generation [15]. 
Whereas, the radial shock wave therapy (RSWT)  has been 
attributed to  the scattering pressure zone of RSWT apparatus , 
which arrives at the source as  the highest  pressure,  and didn`t 
require a certain distance in human body [16] and  the omitted 
waves radiate within the tissues, and influence a large area, but 
they do not deeply reach the thick tissues as that in focused wave 
therapy , therefore (RSWT) is effective for treating superficial 
lesions that assist the deep-tissue stimulation like backs and 
muscles[17]. In a study carried out during 2010 for comparing the 
focused and radial wave therapies for the treatment of the 
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recalcitrant plantar fasciitis, they reported that FSWT was 
superior to RSWT for such conditions [18]. It has been indistinct 
that the characteristics of waves either in focused or radial shock 
waves induce the therapeutic effects, it has been hard to correlate 
the physical differences between the two types of waves, and the 
clinical efficacy [17]. The available data reported no records on the 
application of radial and focused shock wave therapy for the 
management of tennis elbow. The available data has been limited 
to only two articles dealing with their actions on the individuals 
suffering from such cases [19]. 
The wave properties that have been imperative for initiating the 
therapeutic actions of both FSWT and RSWT are unknown as 
well; hence, it has been hard to correlate the physical variations 
among FSWT and RSWT to their clinical efficacy. It has been 
even possible that the two methods would have various modes of 
actions. Limited data have been available on comparing the two 
methods of therapy from the point of clinical efficiency. In both 
researches, one dealing with patellar tendinopathy and the other 
dealing with plantar fasciitis, the differences in the clinical 
symptoms did not greatly differ between the used methods [20]. 

Materials and Methods 

This study took place at Faculty of Physical Therapy, Cairo 
University, Cairo, Egypt and during the period between2017 to 
2018. 
Data collection: A total of 60 subjects of both genders were 
sought to participate in the current study, 60 patients (44females 
and 16males) with chronic lateral epicondylitis were assigned 
randomly into three equal groups, these individuals were 
eligible. Group A included 20 patients who received FSWT plus 
the conventional physical therapy, while group B included 20 
patients who received RSWT plus the conventional physical 
therapy, and group C included 20 who received the conventional 
physical therapy only. The treatment with shock wave for group 
A & B was applied only one session in alternative week for the 
maximum of 3-5 sessions, and the conventional physical therapy 
for all groups were 12 sessions, three sessions per week. The 
participants’ ages ranged from 30 to 60 years. They were 
recruited from orthopedic outpatient clinics. The faculty of the 
School of Physical Therapy at Cairo University approval no. was 
012/001432 and registered by Pan African Clinical Trial 
(Registry ID PACTR201805003234227). Each participant 
signed an informed consent.          

Instrumentations: 

Assessment instruments 

Handheld dynamometer:  
The hand held dynamometer has been developed to provide a 
detailed and objective measurement of the joints’ strength 
throughout its range of motion. 
VAS:  To assess the pain severity 
Magnetic Resonance Imaging: MRI findings showed either focal 
fibrous degenerative tendon tissue or the microruptures of 

collagenous fibres. The instrumentations for the treatment 
included Radial shock wave therapy, Focused shock wave 
therapy, and Ultrasound.  

Data collection and statistical analysis:  
1) Descriptive analysis:  
It included:  

• The mean (X): as an average describing the central tendency 
of the  observation.  

• The standard deviation (SD): as a measure of the dispersion 
of the result around the mean.  

2) Inferential statistics:-  

• MANOVA to identify the differences between groups.  

• Pearson product-moment correlation coefficient to 
investigate the association between the dependent variables.  

The level of the significance was set at ≤0.05. interval of 95%. 

Results 

For Pressure Pain test: 
In the present work,  multiple pair wise assessment assays 
showed a non-significant variation recorded in the means of the 
"post three months”  among (gr. A vs. B, p=0.99), (gr. A vs. C, 
p=0.94)and (gr. B vs. C, p=0.854) . Additionally, Multiple pair 
wise assessment tests revealed that there was no significant 
variation in the mean values of the "postsix months" among (gr. 
A vs. B, p=0.99), (gr. A vs. C, p=0.99), and (gr. B vs. C, 
p=0.298). 

 
Figure 1: mean value of pressure pain test 

For Pain at work: 
In this study, multiple pairwise assessment tests showed that no 
significant variation was found in the means of the "post three 
months" test among (gr. A vs. B, p=0.93), (gr. A vs. C, 
p=0.94), and (gr. B vs. C, p=0.305). Additionally, Multiple 
pairwise comparison methods (Post hoc tests) reported that no 
statistical significant variation was found in the means of the "post 
six months" test among (group A vs. B, p=0.99), (gr.A vs. C, 
p=0.99), and (gr. B vs. C, p=0.699) . 
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Figure 2: Mean value of pain at work 

For handheld dynamometer 
In the current work, multiple pairwise assessment assays 
demonstrated that statistically no important difference was found 
in the means of the "post three months" test within (gr.A vs. B , 
p=0.587), (group A vs. C, p=0.387), and (gr.B vs. C, p=0.99) 
. Additionally, multiple pairwise comparison assays (Post hoc 
tests) reported that no statistical significant variation was found 
in the means of the "post six months" test between   (gr. A vs. B, 
p=0.99), (gr. A vs. C, p=0.726), and (gr. B vs. C, p=0.699). 

 
Figure 3: Mean value of handheld dynamometer 

Discussion 

The aim of this work was conducted to 

inspect: 
The significant difference in pain level, muscle strength and MRI 
findings of CET after the application of FSWT in patients with 
chronic lateral epicondylitis. 

There was a significant difference in the pain level, muscle 
strength and MRI findings of CET after the application of RSWT 
in patients with chronic lateral epicondylitis. 
There was a significant difference in the efficacy of FSWT and 
RSWT on pain level, muscle strength and MRI findings of CET 
in patients with chronic lateral epicondylitis. 
A total of 60 subjects of both genders were sought to participate 
in the current study, 60 patients (44females and 16males) with 
chronic lateral epicondylitis were assigned randomly into three 
equal groups, these individuals were eligible. The participants’ 
ages ranged from 30 to 60 years. They were recruited from 
orthopedic outpatient clinics. 
Subjects with the ages range between 30 and 60 have been the 
most frequently subjected to be affected with the disease. 
Whereas the frequently apparent as an inflammatory disorder, 
the painful feeling of tennis elbow patients may hinder their 
capability to do their roles in the society. Whereas, about 40-
50% of tennis players complain of this disease, several of the 
affected persons (15%) are labors in dangerous businesses, which 
usually need subjects to involve in works necessitating overdoing 
of forearm, the elbow, and wrist [5]. 
Regarding the pain scores (pressure pain test, pain at work); 
(within groups), radial shock wave therapy produced significant 
differences in pain scores in post one month, post three months 
and post six months. 
The analgesic effect of the radial shock wave was explained by: 
The shock wave which arouse the nociceptors to spirit high-
frequency nerve impulses (hyper-stimulation). The proliferation 
of nerve impulses was obstructed depending on the gate-control 
theory [21, 22]. 
Radial Shock waves either have altered the cell membrane 
partially or completely. The nociceptors could not build up a 
generator potential; thus pain sensation was circumvented [23]. 
Also, the radial shock waves might suppress the calcitonin gene-
related peptide (CGRP) immunoreactivity in dorsal root 
ganglion neurons [24, 25]. 
Another possible effect of radial shock after the extracorporeal 
shock wave might be through the selective damage of 
unmyelinated nerve fibers in spite of the application in the 
musculoskeletal system [26]. 
As can be seen in the results in the current work, the 
extracorporeal shock wave therapy (ESWT) has been a talented 
physical tool for the treatment of the tennis elbow. Both primary 
and long-term results demonstrated a good tissue reaction. From 
the obtained results, significant effects on the relief of pain and 
progress in function of the affected regions of  
the patients during the observation of patients along the follow-
up were observed.  The Radial shock wave can cover a large area 
and stimulate efficiently the affected tissues in comparison with 
the Focused shock wave which affects a narrow area in the latter 
[16], this meant that the healed or treated area were also minimal. 
Whereas, the radial shock wave permitted handling the unique 
place of the disorder (such as the lateral epicondylar area, in 
addition to other influenced regions. 
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The results of this study came in agreement with [27], in their 
study 60 people were randomly divided into two groups of 30 
patients: those treated by radial shockwave therapy and those 
treated by ultrasound therapy. Radial shockwave therapy 
consisted of 3 sessions at weekly intervals. Ultrasound therapy 
consisted of 10 treatments performed daily. The clinical status of 
the patients before the treatment, just after the treatment, and 
after 8 weeks was assessed with the Leitinen questionnaire and a 
visual analogue scale (VAS). Pain reduction, as assessed by VAS 
scores, was observed in both groups, who were not different at 
the baseline (p=0.807). While both therapies were effective 
(p&lt;0.005), the mean pain intensity assessed by VAS scores in 
patients treated by the radial shockwave therapy was significantly 
lower compared to those treated by the ultrasound therapy; this 
relationship was present just after the treatment completion 
(p=0.001) and in 8 weeks after the treatment completion 
(p=0.002). Both radial shockwave and ultrasound therapies 
caused a reduction in the intensity and frequency of pain that 
persisted for at least 8 weeks, reducing the need for pain 
medication and improving the function of the treated upper limb. 
Ultrasound therapy was less effective than the radial shockwave 
therapy. 
Also, [28] supported the current results. They carried a 
prospective clinical study, including 16 patients (9 males, 7 
females, with the age range of 47.2 ± 2.3 yrs) suffering from the 
lateral epicondylitis for 15.06 ± 4.06 months. The follow-up 
period was extended for 12 months divided into 5 phases. The 
obtained results revealed that there was a significant variation in 
the mean scores of pain at rest and on palpation. They concluded 
that RSWT was an effective method for managing the lateral 
epicondylitis over six months in case the disorder is refractory to 
further kinds of conservative therapy [28]. 
In contrast to the current study, [18] carried a pilot for treating 39 
patients who were complaining of plantar fasciitis by using FSWT 
and radial ESWT. The results showed that FSWT was a reliable 
and effective method for the management of recalcitrant plantar 
fasciitis than RSWT. 
Regarding the pain scores (pressure pain test and pain at work) 
between groups, in the current study, there were no significant 
differences of pain scores between the focused shock wave and 
the radial shock wave therapy, they were equal in affecting on the 
pain reduction despite the differences in physical properties. 
The wave features that were imperative for producing the 
therapeutic actions of F-SWT and R-PWT have not been known, 
consequently it was difficult to correlate the physical variations 
between the focused and radial shockwave to their clinical 
efficacy. It was even possible that the two described methods 
would have diverse mechanical reinforcements. In the previous 
two research studies dealing with the clinical effectiveness 
between F-SWT and R-PWT, one done on patellar tendinopathy 
and the other on plantar fasciitis, no main clinically pertinent 
variations between the two applied methods were recorded [20]. 
In some trials, where investigators reviewed the observation of 
individuals with tennis elbow, a shock wave (both focused and 

radial) was also reported to diminish the intensity of pain over 
time [29, 30].  
Comparing both types of shock wave therapy (FSWT, RSW) to 
the conventional physical therapy, in the current study, there 
were no significant differences between the pain scores (pressure 
pain test and pain at work). 
These results agreed with those obtained by [31].  A randomized 
controlled study was performed more recently where the shock 
wave therapy was compared with hot pack, ultrasound, and 
friction-massage therapies, and no significant differences were 
found within the intergroup, regarding the grip strength and pain 
scores. On the other hand, some researchers [32] found a 
significant improvement in pain relief and functional activity in 
patients who were treated with focused extracorporeal 
shockwave therapy, the effect being persisted over a more 
extended follow-up. 
Regarding the values of handheld dynamometer (within groups), 
the Focused shock wave therapy showed a significant difference 
in muscle function of hand grip (grip strength) post one month, 
but this difference didn’t change after three and six months post 
treatment. 
NOTE: pain improvement was not the key for the improvement 
of hand grip. 
Different postulations were supposed for illustrating the mode of 
action of shockwave as an effective tool for treating the muscular 
disorders. One of these ways was the separation of fixed actin-
myosin links by the input of mechanical energy (spalling) as long 
as the force was vertical to the direction of muscle fibers [33, 34]. 
Another postulation was through the reduction of muscle tone 
via biological mechano-transduction. Authors reported that 
shockwave could stimulate the muscles mechanically.  For 
induction of the muscular relaxation, the increase in the blood 
circulation and lymphatic drainage was required for exposing the 
affected area to 15 to 30 Hz shockwave which led to the breaking 
actin-myosin links, and the destruction of the damaged fibres [33, 

34]. Also, it could influence the severity of pain at both the neural 
and biological levels through improving the blood flow which 
subsequently led to reducing muscle tension/stiffness in the 
affected area [21]. 
The results of this study came in agreement with [35] in which they 
reported significant improvements in pain, and grip strength 
within12 weeks of the follow-up period during the treatment 
with the shock wave therapy. Another research study [36] 
recorded a significant reduction in pain provoking with the high 
activity after applying the shock wave therapy along 8 weeks of 
the follow-up period. The end results of all these studies were 
coordinated with the data obtained in this study, and the duration 
of follow-up showed that the efficiency of shock wave therapy 
was mostly shorter like in the current study. 
Also, in some investigations in the extended follow-up times, the 
researchers observed diverse results. For instance, in a high 
quality study performed by [37] on 24 patients, they didn`t find 
any significant variations between the focused shock wave 
therapy, and the control group along the follow up period which 
extended from 1 to 12 months [37]. 
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On the other hand, a study obtained by [38], they studied the 
effectiveness of the ultrasound-guided focused shock wave 
therapy on the functional status, perception of pain, along short-
, and long-terms. They could collect very few data assisting the 
use of shock wave therapy in the control of the lateral 
epicondylitis. 
Regarding the values of handheld dynamometer (between 
groups), no differences were recorded between the two methods 
(FSWT and RSWT) in their effects on muscle function of hand 
(hand grip). 
These results agreed with those obtained by [20] in which, they 
treated 43 individuals (57 tendons) suffering from patellar 
tendinitis, who were assigned into 2 groups (FSWT and RSWT). 
Both groups gave three treatment sessions at 1w interval. All 
subjects were provided 2000 impulses per session (8 Hz, 2.4 bar 
(RSWT) and 4 Hz, 0.12 mJ/mm2 (FSWT), respectively). In 
addition, the patients contributed in an eccentric exercise 
program that started 2 weeks after the last shock wave therapy. 
The follow-up was accomplished from 1-14 weeks after the 
treatment, the results revealed no significant variation between 
the two methods (FSWT and RSWT) concerning their 
efficiency. The two methods inhibiting the degree of pains and 
improvement of hand grip were observed in the subjects’ 
condition. 
Regarding  Thomsen test results,(within groups),in the current, 
study it was  found that Focused shock wave therapy had a 
significant effect on pain provoking test (Thomen test)  after one 
month (further effects of Radial shock wave therapy  were 
assessed, and post one month treatment found 13 subjects 
positive with the reported percentage of 65% , and 7 subjects 
negative with the reported percentage of 35% , post  three 
months found 5 subjects with positive with the reported 
percentage of 25% , and 15 subjects negative with the reported 
percentage of 75% , and post six months found the same results 
as the post three months. 
There have been some theories explaining the effect of FSWT on 
the subside inflammation, the high-energy focused shockwave 
produced an adequate amount of energy that could produce the 
controlled inflammation of the designated tissue. This 
inflammation has been shown to stimulate many mediators such 

as transforming growth factor beta I (TGF-β1) and insulin-like 
growth factor I (CGFI) and initiated the healing process [39]. 
Focused shock wave treatment (FSWT) increased the perfusion 
in ischemic tissues, stimulated the growth factors, decreased the 
inflammation, and accelerated the wound healing. It has been a 
safe technique classically used in urology and orthopedic surgery 
with success but there has been still limited literature regarding 
its use in the management of burns [40]. 
Regarding thomen test values (between groups), Radial shock 
wave therapy produced a late effect only post three months, 13 
subjects were found positive with the reported percentage 65%, 
and 7 subjects were found negative with the reported percentage 
of 35%, these results were also found in this study meaning that 
FSWT was more effective than RSW in decreasing inflammation. 

These results agreed with those obtained by [18], they reported 
that the focused extracorporeal shock wave was superior than the 
radial extracorporeal shock wave therapy for the treatment of 
recalcitrant plantar fasciitis. 
Regarding MRI finding grades, (within groups): It was found that 
in FSWT, there were more significant differences between MRI 
finding grades comparing to RSW. 
MRI finding grades post one month of FSW treatment done on 
reported 12 subjects with the normal grades with the percentage 
of 60%, 5 subjects with the mild grade with the reported 
percentage of 25%, 2 subjects with the moderate grade with the 
reported percentage of 10%, and 1 subject with the severe grade 
with the reported percentage of 5%. Additionally, in the "post 
six months of treatment”, there were 14 subjects with the grade 
normal with the reported percentage of 70%, 4 subjects with the 
mild grade with the reported percentage of 20%, and 1 subject 
with the moderate grade with the reported percentage of 5%, 
and 1 subject with the severe grade with the reported percentage 
of 5%.  
MRI finding grades post one month of RSW treatment were 4 
subjects with the normal grade with the reported percentage of 
20%, 10 subjects with the mild grade with the reported 
percentage of 50%, 3 subjects with the moderate grade with the 
reported percentage of 15%, and 3 subjects with the severe grade 
with the reported percentage of 15%. Additionally, in the "post 
six months of treatment", there were 9 subjects with the normal 
grade with the reported percentage of 45%, 6 subjects with the 
mild grade with the reported percentage of 30%, 2 subjects with 
the moderate grade with the reported percentage of 10%, and 3 
subjects with the severe grade with the reported percentage of 
15%. 
MRI finding grades post one month of conventional therapy 
showed there was 1 subject with the normal grade with the 
reported percentage of 5%, 8 subjects with the mild grade with 
the reported percentage of 40%, 8 subjects with the moderate 
grade with the reported percentage of 40%, and 3 subjects with 
the severe grade with the reported percentage of 15%. 
Additionally, in the "post six months of treatment", there was 1 
subject with the normal grade with the reported percentage of 
5%, 7 subjects with the mild grade with the reported percentage 
of 35%, 9 subjects with the moderate grade with the reported 
percentage of 45% and 3 subjects with the severe grade with the 
reported percentage of 15%. 
There was an overall improvement in tissue regeneration and 
tendon remolding by using FSWT rather than RSW. 
In the reviewed literature, the shockwave therapy has been 
usually applied for the control of tendon injuries, and there was 
a cumulative indication for its clinical effectiveness. Specific 
information concerning with the impact of SWT in persons with 
metabolic tendon disease was not accessible. There was also a 
scarcity of essential (in vivo) studies dealing with the biological 
effects of SWT. The maximum important mechanisms of the 
action of SWT were the pain relief, the destruction of 
calcifications, and mechanotransduction-initiated tissue 
regeneration and the remodeling of the tendon. In the previous 
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studies, they established the heterogeneity of systems (F-SWT vs. 
R-PWT), the treatment programs, the study populations and 
they found some factors which might play a role in the judgment 
of the results and the firm recommendations concerning the most 
optimal SWT approach. The additional investigation was needed 
to govern the values of SWT for the control of tendinopathy [41]. 
The mode of action of extracorporeal shock wave therapy (FSW, 
RSW) has not yet been entirely elucidated. Experiments on 
laboratory animals on the Achilles tendon of rats and rabbits 
confirmed that it convinced the neovascularization with the early 
release of angiogenesis markers (the proliferating cell nuclear 
antigen PCNA and vascular endothelial growth factor VEGF) at 
the location of the tendonal insertion [42], where the low-intensity 

shockwave treatment hastened the course of healing as TGF-β1 
and insulin-like growth factor (IGF-I) played an significant part 
in the prompt of cell proliferation and tissue regeneration [43]. 
Regarding MRI finding grades (between the groups), in the 
current study, the maximal effect of the Focused shock wave 
were gained by the post one month, then the response was still 
fixed post 6 months. 
Rather, the Radial shock wave had the accumulation response 
post 6 months not post one month. 
It was concluded that FSWT was faster in their effectiveness (post 
one month) than RSW (post 6 months). 
Also in this current study, it was found that both FSWT and RSW 
were effective in reducing pain, subsiding inflammation, and 
improving muscles’ function of hand (hand grip), but FSWT was 
superior on RSW based on its effects. 
Moreover, the results of this study came in agreement with [18] 
who carried a preliminary experiment to study the impacts of 
focused and radial shock wave therapy on 39 subjects 
complaining of plantar fasciitis. The study reported that FSWT 
was superior in the management of recalcitrant plantar fasciitis 
rather than the radial shockwave therapy. 
In addition, many investigators found that FSWT and RWSWT 
were capable in relieving the pain over time in tennis elbow 
suffering individuals [29-31, 44], in spite of FSWT which could reach 
to the deeper tissues than RSWT due to the concentrate of the 
higher energy on the defined spot point [45]. 
In contrast to the current study, a previous experiment was 
carried out in 2012 to illustrate the efficacy of FSWT with the 
varied intensity and RSWT for the control of plantar fasciitis. The 
results revealed that FSWT at the medium and high intensities 
achieved an efficient effect in reducing the pain, whereas, FSWT 
at the low intensity level and RSWT seemed to be low in it. 
Whereas, Radial shock wave therapy was a suitable alternative 
method due to its being low in coasts and may give a good 
response [46]. 
[21] carried out an experiment on 43 subjects complaining of 
patellar tendinitis, who were treated with FSWT and RSWT. 
The results revealed that the efficiency of the two methods 
(FSWT and RSWT) was nearly equal without significant 
variations between them, and the both were helping in reducing 
the severity of pain and improving the health condition of 
patients. 

A study was carried out in 2015 for the purpose of treatment of 
25 tennis elbow patients by using FSWT and RSWT. The results 
revealed that after one week of treatment, there was an 
improvement in the muscle strength function, whereas, after the 
follow-up period, which extends from (3-12weeks) there was a 
gradual improvement in the pain of patients particularly, 
extensors and flexors of the wrist. They also reported that the 
two applied methods (FSWT and RSWT) were equally efficient 
in gradually relieving the pain and the function of extremity [19]. 

Conclusion 

Finally, it is concluded that: 
Radial shock wave therapy (B) only affected on pain more than 
Focused shock wave therapy (A), but Focused shock wave 
therapy (A) affected on the muscle function, inflammation and 
tendon changes more than Radial shock wave therapy (B). 
Both Focused and Radial shock wave therapies had effects on 
pain, function and inflammation, but Focused shock therapy had 
more and faster effects than Radial shock wave therapy. 
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