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Extracorporeal shockwave therapy versus
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tendinopathy in athlete
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Abstract

Background: Achilles tendinopathy (AT) is considered the commonest tendon pathology, occurring mainly in
athletes. Different conservative treatment options have been introduced but with short-term effects; however,
extracorporeal shockwave therapy (ESWT) and mesotherapy (MT) injections were claimed to provide longer effects
and could be used in cases failure of response to conservative treatments.
The objective of our prospective 12-week study was to compare the effect of ESWT and MT on chronic Achilles
tendinopathy in athletes by both clinical and ultrasonographical assessment.

Results: Forty patients with chronic AT diagnosed clinically and with high-resolution ultrasound (US) randomly
allocated in two groups first received weekly ESWT session, and the other group underwent weekly MT sessions for
4 consecutive weeks. Both groups improved during the treatment and follow-up period. The mean visual analogue
score (VAS) decreased in both the ESWT group and the MT group. Mean American Orthopedic Foot and Ankle
Society (AOFAS) hindfoot score and VAS scores were not significantly different between ESWT and MT groups at
the 4th and the 12th week of follow-up. However, US assessment significantly improved after 12 weeks in the ESWT
group (as regards tendon thickness, calcifications, and Doppler signal), and for the mesotherapy group, there was
the only improvement of tendon thickness.

Conclusion: ESWT showed improvement of pain and inflammation and calcifications of AT than MT injections,
which was documented by US improved findings at week 12 follow up.
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Background
Achilles tendon is a strong ligament that conveys both
the gastrocnemius and soleus muscles to their calcaneal
attachment. The tendon has a fine sheath which is not a
synovial one but has a lubrication function. The Achilles
tendon is relatively low metabolic tendon getting almost
10% of its oxygen need from the muscle [1].
Achilles tendinopathy (AT) has been reported to range

from 1 to 11% in athletes [2]. It is a common pathology
that occurs mainly in athletes as well as non-athletes,
where the cause is usually trauma, overuse injury, or

repeated minor traumas. The poor vascularity, mechanical
de-arrangement, and ankle instability together can con-
tribute to the pathology of the tendon. Diagnosis is mainly
by clinical examination, with musculoskeletal ultrasound
(US) and magnetic resonance image (MRI) [3].
Tendinopathy could be either insertional or non-

insertional (3–4 cm proximal to the calcaneal insertion).
It has various pathological manifestations. In an acute

stage, inflammation dominates, with increased neutro-
phil cell migration, peritendinous edema, local tender-
ness, and stiffness. In subacute and chronic cases,
inflammation seems to play a minor role and complex
pathophysiological manifestations such as structural de-
generation of the collagen matrix, partial rupture, intra-
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tendinous neovascularization, increase neuropeptides,
and cell apoptosis [4].
Different lines of management have been introduced

for athletes mainly to relieve pain such as eccentric exer-
cises and physical modalities (ultrasound waves, laser,
ice); however, the effect of these lines was only short-
term effect. Local injections of long-acting corticoste-
roids or platelet-rich plasma was also tried in the treat-
ment of Achilles tendinopathy [5].
Shock wave therapy has been introduced to treat dif-

ferent types of soft tissue disorders (plantar fasciitis,
elbow epicondylitis, and calcifying rotator cuff tendino-
pathy) [6] as well as Achilles tendinopathy [7, 8].
Low energy extracorporeal shockwave therapy (ESWT)

was recommended, with an eccentric exercise program,
in patients with chronic Achilles tendinopathy [9]; also,
there was a recorded improvement of pain and function
on using a high energy ESWT [10].
Mesotherapy (or intradermal therapy) is a series

of micro-injections in the upper layers of the skin
over the affected part. This depot effect of the skin
retains the drug causing slow-release upon which it
exerts its action. Recent studies stated that higher
drug concentration in skin exerts its effect near the
sensory fibers of tissues, vascular mediators of pain
and inflammation, where pain is frequently trig-
gered by inflammation of peripheral tissues (noci-
ceptive pain), but it is also associated with a lesion
(or dysfunction) in the nerve pathways (neuropathic
pain) [11], for which local pharmacological therapy,
if it is effective and well-tolerated, is an acceptable
alternative to systemic NSAIDs. It has been used
for low back pain [12], cervical pain, knee osteo-
arthritis, and shoulder tendinitis, tendinopathy, and
calcific tendinitis [13–16].

Aim of the work
To compare the effect of extracorporeal shock wave
therapy (ESWT) and mesotherapy (MT) on chronic
Achilles tendinopathy (AT) in athletes by clinical and
ultrasonographical assessment.

Methods
We started our study with sixty adult athletic patients
(non-specific sport) who were chosen from the period of
February 2017 till December 2018 diagnosed with
chronic Achilles tendinopathy; only forty completed the
study till the end.
We calculated the sample size online; on the confi-

dence level of 95% in a population of 60 patients who
were referred to us with a confidence interval (margin of
error) of 10%, the calculated ideal sample was 37 pa-
tients; we took 40 patients (http://www.qualtrics.com/).

The study was approved by the local department
committee and in accordance with the Declaration of
Helsinki.

Inclusion criteria

� Adults with age ranged from 18 to 40 years
� Unilateral chronic AT of 6–12 months with any of

these symptoms, tenderness of Achilles tendon
during either plantar, dorsiflexion, or in neutral
position of the foot. Swelling of tendon (insertional
or non-insertional), limited range of motion of the
ankle, or disturbed gait (antalgic).

Exclusion of patients

� With complete tendon tear or with previous surgery
for AT, associated fracture, foot deformities, or
misalignment

� With previous ESWT or any local injections in the
last 3 months

� With skin lesions at tendon (as eczema, psoriasis.
� Under medical treatment NSAIDs, glucocorticoids,

or anticoagulants, in the last 2 weeks before
intervention.

� With systemic illness, or pregnant females.
� With inflammatory rheumatic diseases especially

enthesopathy

Patients were randomly divided into 2 groups for
ESWT therapy (group I) and for mesotherapy injections
(group II).

Methods

a. Full clinical history and examination of the patients
with stress on clinical symptoms and signs, diseased
duration of AT, type of sport (how trauma happened),
thickened tendon, localized swelling, signs of
inflammation, range of motion of the ankle (both
active and passive), and detecting any deformity of the
hindfoot (were excluded) or pes planus.

b. Assess pain by visual analog scale (VAS): on a scale
ruler of 10 cm where 0 is no pain and 10 is
maximum pain in the last 72 h,

c. Assess function by American Orthopedic Foot and
Ankle Society (AOFAS) hindfoot score: which study
three dimensions of the hindfoot (pain, function,
and alignment) of 100 points [17].

d. Laboratory investigations: to exclude any systemic
disorder: Complete blood picture, erythrocyte
sedimentation rate, C-reactive protein, serum uric
acid, glycosylated hemoglobin, and liver profile and
renal profile.
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e. Radiography:

– -Plain X-ray to foot and ankle: anteroposterior and
lateral view, to detect the presence of fracture,
deformities, or any of exclusion criteria.

– -Ultrasonography (US) was performed using General
Electric Logiq P5 R4.0. with a multi-frequency linear
transducer probe 3–12MHz (General Electric, Mil-
waukee, Wisconsin, USA). US was performed
(greyscale and power Doppler) by a one certified so-
nographer (blind to the clinical findings and the
patient's group) according to EULAR guidelines in
both transverse and longitudinal views to confirm a
diagnosis of chronic tendinopathy. Greyscale find-
ings may include localized fusiform enlargement, in-
creased tendon thickness > 6 mm, disruption of
normal fibrillar striation pattern of tendon, intra-
tendinous hypoechoic areas due to chronic mucoid
degeneration, focal calcifications (hyperechoic area).
Power Doppler may show increased flow in the
intra- and extra-tendinous regions, depending on
the grade of inflammation present [18].

Intervention
Patients of group I received 4 sessions once weekly of
high energy ESWT each session consists of 1500 focused
shots 0.21 mJ/mm2 and 3000 radial shots 1.8 mJ/mm2

using BLT-5000 SWT power shockwave therapy Devise
USA, done by the same operator; the session was
followed by ice packs to the tendon and eccentric exer-
cises for 15 min. Patients were advised to repeat the ex-
ercise at home three times/week.
While patients of group II were injected with a mix-

ture of 5 ml of:

� Two milliliter ampoule of (Betamethasone
dipropionate 5 mg, Betamethasone sodium
phosphate 2 mg).

� Two milliliters of normal saline 0.9 %
� One milliliter of lidocaine 2%

Cleaning the skin with alcohol and using a needle for
mesotherapy injections of (4 mm × 0.4 mm and 31 G)
provided by (https://dermatecheg.com) which is com-
mercially available in Egypt. applied to a 5-ml syringe,
microinjections are perpendicular to the skin along the
sides of the tendon to the depth of 2–4 mm with a total
of 10–15 injections in each side of the tendon each 5
mm apart, injection starting distally from the site of ten-
don insertion till the musculotendinous junction prox-
imally 0.2 ml of the mixture per single injection.
The patients received one session weekly for consecu-

tive 4 weeks; all patients tolerated the procedure, with
no recorded complications necessitating discontinuation

of the further sessions. Patients were advised to do ec-
centric exercises for 15 min at home three times/week.
A full detailed explanation of the procedures was of-

fered to the patients, and a written consent was taken
from all the participants
The only drug prescribed if needed throughout the 12

weeks was paracetamol for both groups.

Follow-up protocol for both groups
All patients of both groups were reassessed clinically by
VAS and AOFAS and by ultrasound by the same oper-
ator at week 4 and week 12.

Statistical analysis
Analysis of data was carried out with an IBM computer
using statistical program for social science version 18
software and services (released 2009, PASW Statistics
for Windows, version 18.0, SPSS Inc., Chicago, IL, USA).
Quantitative variables were described as mean, SD, and
range. Qualitative variables were described as numbers
and percentages. The χ2 test was used to compare quali-
tative variables between groups. Fisher’s exact test was
used instead of the χ2 test when one expected cell less
than 5. The unpaired t test was used to compare two
groups as regards quantitative variables. Paired t test was
used to compare two variables quantitative (means)
which are measured twice resulting in pairs of observa-
tions where p value < 0.05 is statistically significant [19].

Results
This prospective study was carried on 40 adult athletes
diagnosed clinically and sonographically to have chronic
Achilles tendinopathy, they were randomly assigned into
2 groups, and there was no statistically significant differ-
ence between the two groups as regards gender, age, and
disease duration that was determined by the data ana-
lysis as shown in Table 1.
On clinical examination of patients, the pain of ankle

and Achilles tendon was reported in all patients (100%),
as well as diffuse swelling of Achilles tendon (43%) while
localized (57%), tenderness over tendon especially in in-
sertional tendinopathy (60%), limited dorsi and plantar
flexion (80%), and disturbed antalgic gait (95%) of
patients.
The dorsiflexors for group I mean was 24.4 ± 8.4 and

for group II 23.9 ± 9.1 with no statistical difference be-
tween them before any intervention, and it increased at
the 4th week to be 28.4 ± 5.4 and 28.4 ± 1.9 respectively
which is statistically not significantly different. At the
12th week, it was 30.4 ± 5.9 and 31.4 ± 2.4 for groups I
and II respectively which is statistically not significantly
different too.
As for plantar flexion in group I, mean was 30.9 ± 10.5

and for group II 301.9 ± 13.5 with no statistical
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difference at the start, and it increased at follow-up at
the 4th week to be 35.4 ± 2.4 and 33 ± 4.1 respectively
which is statistically not significantly different. At the
12th week, it was 40.4 ± 6.1 and 40 ± 7.2 for groups I
and II respectively which is statistically not significantly
different.
On studying the pain improvement by (VAS) for

group I, it showed a highly significant decrease of pain
at 4 and 12 weeks P1 and p2 (< 0.001). A highly signifi-
cant decrease of pain also was noted in group II at week
4 and week 12 P1 and p2 (< 0.001). However, there was
no statistical difference of VAS values for the two groups
initially, at 4 and 12 weeks P3 (> 0.05) which is shown in
Table 2 and Fig. 1.
On studying the functional improvement using the

AOFAS score for group I, it showed a highly significant
improvement of function at 4 and 12 weeks P1 and p2 (<
0.001). A highly significant improvement of function also
was noted in group II at 4 and 12 weeks P1 and p2 (<
0.001). However, there was no statistical difference of
AOFAS values for the two groups initially, at week 4
and at week 12 P3 (> 0.05), which is shown in Table 3
and Fig. 1.
On studying the ultrasonic findings for group I, it

showed a significant decrease of tendon thickness at 4
and 12 weeks’ follow-up P1 and p2 (< 0.01) as well as a

significant decrease of tendon thickness of group II at 4
and 12 weeks P1 and p2 (< 0.01). However, there was no
statistical difference of tendon thickness values for the
two groups initially, at 4 weeks P3 (> 0.05), and there
was a significant difference at 12th week P3 (< 0.05),
which is shown in Tables 3 and 4 and Figs. 1, 2, 3 and 4.
On studying the heterogenicity of the TA, Doppler ac-

tivity, and calcification of both groups, there was no sta-
tistically significant difference initially between the two
groups; however, within group I, there was a statistically
significant difference as regards heterogenicity, Doppler
activity, and calcifications which was not found in group
II as shown in Table 5 and Figs. 3 and 4.

Discussion
This prospective study aimed to study the effect of both
extracorporeal shock wave therapy and mesotherapy in-
jections in chronic Achilles tendinopathy in athletes
which is the commonest pathology affecting the Achilles
tendon athletes fulfilling the inclusion criteria 31 (77.5%)
were males and 9 (22.5) were females, which is in ac-
cordance to other studies who stated that AT is more
prevalence in athletes or high activity males mostly with
repetitive minor traumas [20]. Clinical and sonographic
diagnosis revealed the nature of the tendinopathy as a
thickened heterogeneous pattern of the tendon with

Table 1 Descriptive data of the two groups

Variant Group I (ESWT) Group II (mesotherapy) χ2* P S

Sex (M/F) (N/%) 16(80%)/4(20%) 15(75%)/5(25%) 0.000 1.000 NS

Age (years) range 0.241 t 0.811 NS

Mean ± SD 18–39 19–38

35.9 ± 5.4 34.7 ± 6.1

Duration (months) 0.295 t 0.769 NS

Range

Mean ± SD 5.2 ± 3.5 4.9 ± 2.9

Type of tendinopathy
Insertional/non-insertional N (%)

11 (55%)/9 (45%) 12 (60%)/8 (40%) 0.000 1.000 NS

M male, F female, NS non-significant
*Chi-square, t; Student’s t

Table 2 Comparison between the two groups as regards VAS score initially, at 4 weeks and after 12 weeks

VAS Initial After 4 weeks After 12 weeks Paired t test Initial–4 weeks
p1

Initial–12 weeks
p2

S

Group I 7.51 ± 1.6 3.92 ± 2.1 3.10 ± 2.0 P value
% of change

< 0.001*
− 47.80%

< 0.001*
58.72

S

Group II 7.71 ± 1.4 4.34 ± 1.4 4.30 ± 1.9 P value
% of change

< 0.001*
− 43.71%

< 0.001*
44.23%

S

t 0.403 0.734 1.935

P3 0.682 0.4676 0.06

S Ns Ns Ns

VAS visual analog scale. P1, p2, change through time. Paired t test, P3 difference between groups I and II at each time
*P value
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calcifications which is a common picture of tendinopa-
thy. AT is usually presented with pain, swelling which is
either insertional or non-insertional and impaired ankle
function [21, 22]; our patients were chronic cases of
more than 3months duration which was similar to pre-
vious studies who gave eligibility of 3 months or more as
main inclusion criterion [10, 12, 22–24]. Initial conserva-
tive treatment includes a variety of physical modalities
(ice, laser therapy, ultrasound waves, TENS, Shock
waves, and exercises). ESWT is one of the most com-
monly used conservative non-invasive approaches for
chronic Achilles tendinopathy treatment. In our study,
the group treated with ESWT showed a significant im-
provement of pain using VAS and ankle function using
AOFAS by the 12th week with a significant reduction of
the tendon thickness, improved heterogenicity, de-
creased Doppler signs, and decreased calcifications in
both chronic insertional and non-insertional AT [23]
which was similar to previous studies that showed a de-
crease of pain and increased AOFAS score in a group of
AT treated with ESWT at weeks 4, 8, and 12 [24]. How-
ever, other authors stated that ESWT is effective in pa-
tients with non-calcified insertional Achilles
tendinopathy while other cases with insertional tendino-
pathy who are not improving on conservative therapy

will need removal of the degenerated part of the calcified
tendon [25]. The protocols for ESWT are variably in dif-
ferent studies, ranging from either single session [9], 3–4
sessions [26], weekly or twice weekly [27, 28], with either
focused [7, 23, 26, 27, 29–31] or radial applications [9,
10, 28, 32, 33]. The number of pulses usually ranges
from 1500 to 3000 [28, 31, 32]; our study protocol for
ESWT consisted of four weekly sessions of high energy
both focused and radial technique, which was similar to
other authors [10]. These variable methods of applica-
tion are trials to establish the optimum biological effect
on tendons and soft tissues which is unclear and com-
plex [33, 34]. Earlier studies stated that shock waves may
enhance the removal of the damaged matrix of inflamed
tendon [34–36]. Other authors hypothesized that ESWT
may contribute to the proliferation of collagen fibers and
tenocytes, hence enhancing the biological tendon repair
[35, 37, 38] or promoting healing with neovasculariza-
tion [27] in contrast to our results where we find de-
creased Doppler signs with follow-up at the 12th week
rather than neovascularization. Recently, it is believed
that ESWT modifies cell membrane as well as intracellu-
lar organs with subsequent nucleus stimulation and the
production of specific growth factors that modify differ-
ent biological repair processes at the site of injury [39].

Fig. 1 Blotting values of a VAS, b AOFAS, and c tendon thickness initially, at 4 weeks, and at 12 weeks of follow-up

Table 3 Comparison between two groups as regards AOFAS score initially, at 4 weeks, and after 12 weeks

AOFAS Initial After 4 weeks After 12 weeks Paired t test Initial–4 weeks p1 Initial–12 weeks
p2

S

Group I 69.4 ± 12.93 75.5 ± 10.81 80.9 ± 6.7 P value
% of change

0.045*
8.79

0.011*
16.57

S

Group II 68.97 ± 11.97 74.9 ± 9.98 80.1 ± 7.8 P value
% of change

0.048*
8.60

0.01*
14.69

S

t 0.109 0.182 2.610

P3 0.9137 0.856 0.062

S NS NS NS

AOFAS American Orthopedic Foot and Ankle Society. p1, p2 change through time. Paired t test P3: difference between groups I and II at each time
*P value
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Almost all the studies recorded significant pain reduc-
tion after ESWT, which was explained by the decrease of
substance p released from the treated area, selective loss
of unmyelinated nerve fibers, or activation of the seroto-
nergic system [40, 41]. It was noticed that these bio-
logical healing effects of ESWT are not an acute process,
but occurring later within weeks after stopping the ther-
apy, and it was recommended to detect the improve-
ment of function after 12 weeks or 16 weeks [24].
Authors mostly use subjective tools for measuring the
clinical outcome post ESWT therapy such as VAS [10,
26, 28, 29] and AOFAS [9, 10, 27]. However, ultrasonog-
raphy was used as an objective tool to detect the treat-
ment outcome [27, 28, 42] such as the thickness of the
tendon, heterogenicity, calcifications, and Doppler signs,
where our study outcome was measured objectively with
ultrasound documenting the significant change in the
tendon thickness, improved heterogenicity, and de-
creased calcifications and Doppler signs; others stated
that ultrasound could not predict the outcome of ther-
apy [42]. Many studies compared the effect of ESWT to
Sham ESWT, where they found significant improvement
of pain and function in ESWT group [10]; others com-
pared local injections such as corticosteroids [43] where

they concluded the pain improves in short-term follow-
up and sodium hyaluronate would be better in the inter-
mediate and long-term follow-up, as mentioned in a
study done by Lynen et al. [44], where they found that
the usage of two injections of hyaluronan gives a greater
improvement of pain than ESWT in cases of Achilles
tendinopathy [45]. Platelet-rich plasma was also used in
comparison to ESWT in a study done by Erroi et al. [30]
where they stated that both modalities are effective for
pain and function improvement in a follow-up time of 6
months. In our work, we compared ESWT to local
mesotherapy injection (MT), with a clinically significant
improvement of pain and tendon function all through
the study till the 12th week, as well as significant object-
ive improvement of tendon thickness and heterogenicity
and decreased Doppler signs, but in comparison to the
group treated with ESWT, no change in calcifications
was noticed; however, an old study conducted by Ca-
pone et al. [15] using MT (disodium EDTA) to treat pa-
tients with calcific shoulder tendinitis found good effect
after 24 months’ follow-up, as well as another random-
ized double-blind study of 80 patients with calcific ten-
dinitis of the shoulder, who were treated with
mesotherapy one session per week for 1 year, and

Table 4 The ultrasonic findings of the two groups initially, at 4 weeks and 12 weeks

Tendon thickness
mm

Initial 4 weeks 12 weeks Paired t test P1 P2 S

Group I 7.5 ± 1.68 7.06 ± 1.05 6.14 + 0.8 P value
% of change

0.067
5.87

0.01*
14.67

S

Group II 7.1 ± 1.45 6.93 ± 0.98 6.9 ± 0.45 P value
% of change

0.155
2.39

0.027*
11.13

S

t 0.806 0.405 0.633

p3 0.425 0.687 0.030

S NS NS S

p1, p2 change through time. Paired t test. P3: difference between groups I and II at each time
*P value

Fig. 2 a Greyscale transverse scan over left Achilles tendon (TA) shows hyperechoic dot of calcification inside the tendon with acoustic
shadowing. b After 12 weeks of treatment with ESWT
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placebo for controls showed a disappearance of calcifica-
tions completely in 62% and partially in 25% of patients
treated with MT and 15% in the control group [16].
Musculoskeletal mesotherapy has been used in shoulder
tendinitis using superoxide dismutase in a prospective
study of 44 patients where they found 90% improvement
of pain after 5 months’ follow-up [13]; it has been used
also in tendinopathy in a study by Solinas et al. Using er-
gotamine in 20 patients in a non-controlled study, they
found pain improved when combining mesotherapy with
laser therapy [14]. Previous suggested and established ra-
tionale for MT are cyclo-oxygenase (COX) inhibitors
when using nonsteroidal drugs, thus reducing

prostaglandins and other inflammatory mediators and
activation of neuronal nitric oxide synthase to produce
nitric oxide (NO) causing peripheral antinociception.
Another suggested hypothesis for MT is the activation
effect of skin cytochrome on the injected analgesic or
anti-inflammatory drugs [44].
Given that mesotherapy is based on the inoculation of

drugs through multiple microinjections, it is possible
that the efficacy recorded in the experimental observa-
tions is due not only to the local effect of the drug but
also to the action of the needle, or to the combination of
both [46]. Many previous studies of MT were conducted
on chronic neck pain, comparing the effect of MT with

Table 5 Comparison between both groups as regards heterogenicity and PD at 0 week and 12 weeks

Variables Group I (ESWT)
N = 20

Group II (mesotherapy)
N = 20

χ2 P value S

Heterogenicity 0 weeks 1.067 0.785 NS

0 0 1

1 8(40%) 7(35%)

2 7(35%) 7(35%)

3 5(25%) 5 (25%)

Heterogenicity 12 weeks 0.210 0.976 NS

0 8 (40%) 7(35%)

1 7(35%) 7(35%)

2 3(15%) 4(20%)

3 2(10%) 2(10%)

χ2 10.952 6.604

P 0.012* 0.085

S S NS

PD 0 weeks 0.00 1.00 NS

0 13(65%) 12(60%)

1 7 (35%) 8 (40%)

PD after 12 weeks 0.00 1.00 NS

0 17 (85%) 15(75%)

1 3(15%) 5(25%)

χ2 0.502 0.456

P 0.023* 0.499

S S NS

Calcification 0 weeks 0.456 0.499

0 12 (60%) 15 (75%)

1 8(40%) 5(25%)

Calcification after 12 weeks 19 (95%) 15 (75%) 1.765 0.1840

0 1(5%) 5(25%)

1

χ2 5.161 0.00

P 0.023* 1.00

S S NS

PD power Doppler, S significant
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local anesthetic lidocaine hydrochloride vs dry mesother-
apy for 3 sessions showing reduction of pain on VAS
scale by the 12th week of the study [47], as well as acute
neck pain comparing single injection MT with local
anesthetic and steroids vs oral ibuprofen, which showed
more analgesic effect than ibuprofen taken orally [48].
Studies on acute back pain (using sterile water microin-
jections) [49], and in female patients with chronic back
pain during labor [50], showed a reduction of pain using
VAS score; moreover, studies for chronic spinal pain
using weekly MT injection (normal saline, lidocaine 2%
and lysine acetylsalicylate) for 5 weeks showed improved
pain and functional outcome [51]; also, in the result of a
randomized controlled study of 84 patients with low
back pain study using mesotherapy of lidocaine, keto-
profen, and methylprednisolone for 5 sessions and
follow-up after 6 months, they found the same effect as
systemic drugs given to the control group ( ketoprofen,
methylprednisolone, and esomeprazole) [11].
A recent study for knee osteoarthritis showed im-

provement of pain and functional outcome after 3

months’ follow-up reported by Chen et al. [52] com-
paring the effect of oral diclofenac 150 mg/day to MT
(2 ml lidocaine, 40 mg piroxicam, and 100 units of cal-
citonin) for acute knee pain and second protocol of
MT (2 ml lidocaine, 2 ml organic silica, and 100 units
calcitonin) for chronic knee pain, where they con-
cluded that MT is a safe and effective procedure to
decrease pain [53].
Our designed protocol for treating Achilles tendinopa-

thy with MT was not yet typical to other protocols, but
of similar drugs used before and in similarity to the con-
clusions of recent review done by Paolucci et al. [11]
where they stated that MT is a good option for pain
management, using microinjections either superficial or
profound intradermal infusion in the painful area or the
trigger points with the specific needle and number and
correct dosage of the used drugs, with average sessions
ranging from single to 9 sessions and the most used
drugs are lidocaine, sterile water, isotonic saline, vitamin
B solutions, long-acting corticosteroids, acetylsalicylate,
ketorolac, and botulinum toxin.

Fig. 3 a Greyscale ultrasound longitudinal scan over right Achilles tendon (TA) shows increased thickness (11 mm) 3.2 cm away from calcaneus
with hypoechoic heterogenicity grade I of fibrillar pattern. b Power Doppler scan of same patient showing positive PD inside tendon

Fig. 4 a Greyscale ultrasound longitudinal scan over right Achilles tendon (TA) post ESWL treatment of above described patients shows
improved thickness and heterogenicity of fibrillar pattern. b Power Doppler scan of same patient showing negative PD inside tendon after ESWL
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In our results, the glucocorticoids injected group
showed decreased inflammation signs by the 12th week
follow-up documented ultrasonographically as decreased
Doppler signs.
Both protocol used in our comparative study was

followed by 15min of eccentric ankle exercises, and pa-
tients were advised to repeat it three times per week as
it is an effective documented physical intervention for
Achilles tendinopathy [52] and it has been associated
with clinical benefit in improving pain and function for
patients with tendinopathy [54].
Our study was limited by a short duration of follow-up

(12 weeks) and a small sample size.

Conclusion
Chronic Achilles tendinopathy is such a challenging clin-
ical disorder, which needs early accurate objective diag-
nosis and multidisciplinary intervention. ESWT is a
non-invasive well-tolerated technique documented to
decreased pain, inflammation, and calcification if present
and restore function, whereas mesotherapy injections
are micro-invasive very well tolerated as effective as
ESWT in pain reduction, decreasing inflammation and
restoring function.
We suggest that it is according to initial ultrasound

findings; if there are calcifications and severe inflamma-
tion, we can use ESWT. If only swelling and heteroge-
neous tendon, it is preferable to use MT.
In conclusion, any medicine should not be discarded if

it showed clinical and objective outcome. Further study
is recommended to compare the effect of both modal-
ities with a larger number of patients, and a longer
period of follow-up till 24 weeks in different types of
sports would have added more value.
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