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Abstract

Background: Achilles tendinopathy is a pathological state resulting from repetitive loading or stress on the tendon.
Extracorporeal shock wave therapy (ESWT) is hypothesized to be an effective alternative intervention to surgery when
other conservative therapies fail. This systematic review investigated the effectiveness of ESWT in the treatment of
insertional and noninsertional Achilles tendinopathies.

Methods: Articles were electronically searched from the Cochrane Controlled Trials Register, MEDLINE, CINAHL,
EMBASE, and SPORTDiscus using a comprehensive search strategy. Studies were included if they were prospective clinical
trials examining the effectiveness of ESWT for insertional or noninsertional Achilles tendinopathies. Methodological quality
of included studies was assessed using PEDro scale and Modified McMaster tool.The strength of the evidence was reported
using the National Health and Medical Research Council body of evidence framework.A narrative summary of the findings
was presented.

Results: Four of the included studies were randomized controlled trials, and 2 were pre-post study designs. Common
methodological deficiencies included not blinding the clinician and participants. There was consistent evidence from
4 reviewed studies on the effectiveness of ESWT in the management of patients with chronic Achilles tendinopathies at a
minimum 3 months’ follow-up.

Conclusion: Overall, our review showed satisfactory evidence for the effectiveness of low-energy ESWT in the treatment of
chronic insertional and noninsertional Achilles tendinopathies at a minimum 3 months’ follow-up before considering surgery
if other conservative management fails. However, combining ESWT with eccentric loading appears to show superior results.

Level of Evidence: Level |, systematic meta-analysis.

Keywords: Achilles, chronic, extracorporeal, shock wave, tendinopathy

Achilles tendinopathy is one of the most frequently encoun-
tered overuse injuries, especially in the athletic population,’
accounting for 5%to 18% ofall running injuries. Tendinopathy
was described by Cook and Purdam® as a pathological state
of the tendon that results from repetitive loading or stress
shielding that may lead to a catabolic effect on tendon integ-
rity. There are 3 stages to tendon pathology: early reactive,
disrepair, and degenerative. The management for tendi-
nopathies depends on the stage of pathology and should
consider factors such as age, repetitive loading, and the
presence of bony spurs.’

Achilles tendinopathy may involve lesions in the tendo-
achilles, the enthesis organ, the surrounding peritendinous
structure, or a combination of these structures.” The impair-
ments associated with this condition include loss of muscle
power, pain, and stiffness of surrounding soft tissues. As a
result, patients with this condition often experience limitations
in their ability to walk, run, climb, and perform household
activities and sports.’

In recent years, there has been substantial investigation
to understand tendon pathophysiology, which has led to a

change in management strategies for Achilles tendinopa-
thies. The management of chronic Achilles tendinopathies
has shifted from passive inflammation management only
to active exercises and pharmacological interventions.'
Extracorporeal shock wave therapy (ESWT) is a recent
addition to the list of management choices and has shown
promising outcomes such as a decrease in pain and an
improvement in functional scores in managing chronic
tendinopathies.’

A number of systematic reviews have been published in
the past 10 years reporting the effectiveness of different
management approaches to Achilles tendinopathy. In 2001,
McLauchlan and Handoll"® reviewed clinical trials that
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investigated the effectiveness of various treatment interven-
tions for acute and chronic Achilles tendinitis. This review
found insufficient evidence to determine which method of
treatment is most appropriate for Achilles tendinitis.

A recent review on insertional Achilles tendinopathy
management’ reviewed both surgical and conservative
approaches for treating the condition. This review aimed to
include only prospective trials, but it also included 1 retro-
spective cohort study to review ESWT. A review by
Magnussen et al'? evaluated the effects of nonsurgical inter-
ventions, including ESWT, for noninsertional Achilles tendi-
nopathies. Their review included 2 trials on ESWT, one of
which included a mixed population of tendons and could
have been excluded according to their mentioned criteria.’ A
guideline published by Carcia et al® addressed Achilles tendi-
nopathy with a wider scope to suggest examination choices
and treatment recommendations but included only 2 studies
on ESWT. Since there are no high-quality reviews on this
topic and methodological issues in the ones available in lit-
erature, there is need for a systematic review focusing on the
effect of ESWT on both insertional and noninsertional
chronic Achilles tendinopathies. This review aimed to
explore the effectiveness of ESWT in the treatment of chronic
insertional and noninsertional Achilles tendinopathy

Methods
Search Strategy

As a first step in the systematic review process, we framed our
review question using the PICOT (population, intervention/
exposure, comparison, outcome, time frame) framework
(Table 1). A range of keywords was identified and grouped
into 2 categories to ensure that a broad search would be
conducted. Category | represented key words within the
concept of “Achilles tendinitis” (OR “Achilles tendinopa-
thy”). Category 2 represented key words within the concept
of “shock wave therapy” (“extracorporeal shock wave ther-
apy” OR “ESWT”). Wildcards and truncations symbols
were used as appropriate across different databases.

We conducted a comprehensive search using the following
electronic databases: MEDLINE, EMBASE, SPORTDiscus,
CINAHL, and the Cochrane Controlled Trials Register.
Reference lists of all relevant articles were examined for
additional studies that may not have been indexed in the
electronic databases.

Study Selection

We considered all experimental designs in this review
because of a limited number of studies with high method-
ological quality. Our review examined studies that investi-
gated the effects of ESWT on insertional and/or
noninsertional Achilles tendinopathy. Only articles pub-
lished in English within the past 10 years were included.

Table 1. The PICOT Format

Population Male or female adults aged 18 years or
older with chronic Achilles tendinopathy
(both insertional or noninsertional)®

Intervention/exposure Extracorporeal shock wave therapy

Comparison Any conservative treatment or sham

Outcome Pain
Foot/ankle or lower extremity function
score
Time frame Short term and long term

(postintervention follow-up for 3 months
or longer)

Abbreviation: PICOT, population, intervention/exposure, comparison,
outcome, time frame.

*Chronic is defined as a condition lasting for more than 3 months. Achilles
tendinopathy is defined as an overuse tendon injury and can be classified
according to the location of the pathology into insertional, which is close
to the calcaneus, and noninsertional (also called midportional), which is
found 2 to 6 cm proximal to the calcaneus.

Two reviewers independently (H.A. and J.V.S.) scrutinized
the titles and the abstracts to determine eligibility for inclu-
sion. Full texts of potentially relevant papers were retrieved
for a more detailed examination. The decision to include or
exclude studies, based on the set criteria, was made indepen-
dently by the same authors. Differences in opinions were
resolved by discussion until a consensus was reached.

Methodological Quality Assessment

The methodological quality of all included studies was
independently assessed by 2 authors (H.A. and J.V.S.). The
PEDro scale, which is scored out of 10, was used to exam-
ine the quality of the randomized controlled trials (RCTs).
It is an assessment scale of the methodological quality and
risk of bias of clinical trials.'” Non-RCTs were assessed
using the Modified McMaster Quantitative Critical
Appraisal Tool.” This tool yields a maximum score of 15. It
contains a generic quantitative appraisal scale. Differences
in scoring between reviewers were resolved by discussion
until a consensus was reached.

Data Extraction and Synthesis

The first author (H.A.) extracted data from individual stud-
ies and included characteristics of the population studied,
description of the intervention, outcomes assessed, and results
of individual studies. All extracted data were double-checked
by the second author (J.V.S.) for rigor. This extracted data
were compiled into a tabular form (Table 2).

Data were synthesized using a qualitative/narrative
approach. Synthesis of collected data was then collectively
reviewed. This step included comparing the studies and
then discussing the quality of evidence, clinical impact,
consistency of findings, generalizability of the results, and
the recommendations based on the National Health and

Downloaded from fai.sagepub.com at Harriet K. and Philip Pumerantz Library on June 9, 2015


http://fai.sagepub.com/

'SUOpUB] JO 'ON|,

uJte1ed spow
snonunRuod e uj ainssa.d
Jeq §'7 JOpUN UOIS3| 3Y)

puno.e aqoud jo uonouw o_xtmr_on_,O
JUBISUOD IIM UOPUD) Adesayy pue
SUON M € zH (-9 ‘sasindwi 0QOT S3I!Y2Y Y3 Ul BaJE [njured 9< (£L-G€) §°8Y .91 dAemMOPOYS pOOT  UBUBLIYSHE

aping e se punose.|n
pUE SSOUISpU)
sauaned 3uisn payiuapl Adesayy
QuoN ow | € Luw/fw g0 ‘sasindwi 00§ | sem eaJeluounEad|  |'0] F8/Z1 80l FL/'8S TT PAeMOPOYS GO0T [ 30 ©IS0D
[9A3] ured wnwixew
Jo uiod ays Je SunJels
‘usanied [enuaJayuUNdIID

B U] SSUJIpU] Adesayy
SUON AM | € Luw/fw |0 ‘sasindwi 000T [ewixeW jo BAIY 89 F STl €0l FTIS GT 9AeMPOYS £00T ,J& 30 2dwoy
3uiure.ay 3uipeo)
d113U9229 ZH 0§ WW  SSIUISPUSI puE Bul||loMS Adeaayy ML
pue 3uiyd1a.ng AM | 14 /[w 1§:0-71°0 ‘sasindwi 0007 4O €3.IE 3Y3 03 PAJBAIRQ €< 6 F 6% YT SABMOPOYS 800C  uSssnuwisey
ured wnwixew jo juiod
ay3 3e SunuJess ‘uisanied
[e13USIJWINDID B Ul
P1Ba.) SEM SSUISPUS) Adesayy
AM | € Juwy/fw 10 ‘sesindwi 000T [ewixeW jJo BAIY /0] ¥ €9C €11 F¥'OF GT 9ABMPOYS 8OOT pl8 30 2dwioy
Ayzedouipuaa BaJE payided Jo
dy13[ed [euonasul Joy ww  Ayredoulpuay uonodpiu
/[w 0p°0-71°0 ‘sosindw 10 [euonJasul uo
00S7-005 | ‘uon.odpiw SOABM >D0Us a3
(Ve (s-¢ Joy wwyfw €£€°0-80°0 sn>oj 01 aduepingd Adeasp
suop ‘a3uel) p 7 a8euaAy  ‘a3ued) § ‘sas|ndwi 00SZ-00S | Aydea3ouosenn Suisn 9< 8T F8LP LTl SAeMPOYS 600T ,[E 32 lueidinp
SUOUBAIRIU| suolssag SuoIssag (Aisuaq xn|4 A3uau3) uoneolddy areppdPOYS QS F uesly (98uey)do s N dnou  ueay Jdoyiny
RElTe) U2aM19g [eAJaIU| jo'oN a8esoq pue sas|ndwyj jo 'ON ‘ow ‘swoldwAg F ued) A 93y
jo uoneinQg

S|IE39(] UONUSAISIU| PUE SIIPNIS JO SONSIISIdBIRYD) T d]qeL

35

Downloaded from fai.sagepub.com at Harriet K. and Philip Pumerantz Library on June 9, 2015


http://fai.sagepub.com/

36 Foot & Ankle International 34(1)

Total records identified through databases searching (83)
MEDLINE (13}, EMBASE (25), CINAHL (19), SPORTDiscus (15), COCHRANE (11)

Records excluded after screening (48)
Mon-English (4}
Mot relevant (6)
Review (15)
Commentary/ letter (19)
Nonhuman (2)

In vitro (1)
Editorial (1)
Remaining (35)
After screening for eligibility
Duplicate records excluded {26) —

Potentially appropriate records for manual review (9)

Manually excluded (3)
Retrospective cohort (2) —
Combined intervention (1)

Included in review (&)

Figure 1. CONSORT diagram.

Medical Research Council (NHMRC)" strength of the (Preferred Reporting Items for Systematic Reviews and
body of evidence matrix. Meta-analyses) guidelines. Of the initial 83 titles identi-
fied from the databases, 48 were excluded as they did not
satisfy the inclusion criteria, leaving 35 studies for pos-

Results sible inclusion in the review. Upon examination, 26 were
Search Results duplicates and 2 were nonexperimental studies. One

article was excluded as contamination of data occurred
An overview of the search results is outlined in Figure 1. with combined interventions. Therefore, studies included

The selection of studies was based on the PRISMA  in the review comprised 4 RCTs and 2 pre-post studies.
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Participants’ Characteristics

The number of participants for each study varied from
16 to 127, and a total of 365 tendons were available for
analysis. Table 2 provides a summary of the participants’
characteristics. Of the 6 studies reviewed, 2 dealt exclu-
sively with noninsertional Achilles tendinopathy,'®*' 1 on
insertional tendinopathy,® and 2 articles included both
types of tendinopathies.®* The study by Rasmussen et al'®
did not specify the type of tendinopathy in their inclusion
criteria. The age of participants ranged between 35 and
69.5 years. The duration of symptoms varied widely across
studies, ranging between 3 and 42 months. Overall, there
was lack of consistency in the characteristics of partici-
pants across studies.

Treatment Parameters

Table 3 outlines the treatment parameters used by indi-
vidual studies. The majority of the studies described the
application of ESWT at the area of maximal tenderness or
swelling.'®'®*2! Two others®* used ultrasound guidance
to focus shock waves on tendinopathy or calcified areas.
The dosage of ESWT differed among studies, with energy
levels ranging between 0.08 and 0.51 mJ/mm? (reported in
energy flux density) and impulses per session varying
between 1500 and 2500 impulses. In all studies, the number
of treatment sessions was either 3 or 4, except for 1 study®
that reported a variable number of sessions. The time inter-
val between treatments was 1 week in most studies,m’lg‘zo’21
whereas Costa et al® used a 1-month interval, and Vulpiani
et al” reported intervals between 2 and 7 days. Most stud-
ies examined ESWT as a single intervention.*'*?"* Two
studies had cointerventions; 1 study allowed the use of
analgesics as necessary,”” whereas another administered
stretching and an eccentric loading training program to all
participants.'®

Outcome Measures

Pain outcomes were expressed using either a visual analog
scale (VAS)*'®®3 or the Numerical Rating Scale
(NRS).2?! All studies reported pain outcomes after 3 to 4
months of follow-up, wherein 2 had a longer term follow-
up of 12 to 24 months.'** The VISA-A (Victorian Institute
of Sport Assessment—Achilles) was used to evaluate func-
tion in 3 studies.'®?*?! Other measures of function were
reported by other studies such as the Disability Rating
Index/Functional Index for Lower Limb Injuries (FIL),® the
American Orthopaedic Foot and Ankle Society (AOFAS)
score,'® and the Ankle Hindfoot Scale (AHS)."

All outcome measures used have been tested for validity
and reliability and have shown good responsiveness to
change.

Effects of ESWT on Achilles Tendinopathy

Pain. Of the 6 studies, 4'°?**'* reported statistically sig-
nificant improvements in pain scores (VAS or NRS) at a
minimum of 4 months despite the variability in ESWT
application parameters between these studies. The study by
Rasmussen et al'® showed no difference in the change of
pain measure between ESWT and control. Costa et al®
reported no significant difference between groups on VAS
score during walking or rest at the 3-month follow-up. How-
ever, pain scores during sports activity showed improve-
ment with 13 of 41 tendons becoming pain free at the 1-year
follow-up.

Function. Functional outcomes were assessed in 5 studies,
and 4 showed statistically significant improvement,'®?*!
Costa et al® reported no change in the FIL measure. All out-
come measures for function were measured at a minimum
period of 3 months from baseline.

Methodological Quality

The quality of the included studies is summarized in Tables 4
and 5. Four studies were RCTs, and 2 were pre-post design.

Scores of RCTs on the PEDro scale ranged between 7-9
and 10. All studies reported random allocation of partici-
pants, similar groups at baseline, assessor blinding, ade-
quate follow-up, and intention-to-treat analysis. Concealed
allocation was undertaken by all studies, except for one.'®
None of the studies had therapist blinding, and only
2 reported participant blinding.6’18 All studies reported
between-group statistical analysis using both point mea-
sures and measures of variability except for one.'®

The 2 pre-post studies were appraised using the Modified
McMaster Quantitative Critical Appraisal Tool. These stud-
ies obtained a score of 9 out of 14 and 11 out of 14, respec-
tively. Both reported adequately on details of intervention,
dropouts, and clinical importance. There was clear report-
ing of study purpose and sample characteristics, with appro-
priate conclusions. Results of both studies were reported
in terms of statistical significance. However, neither pro-
vided adequate background literature review nor justified
the sample size. Only 1 study used valid and reliable
outcome measures and appropriate statistical methods.'”
Cointervention was avoided in only 1 study.”

Overall Appraisal of Evidence

Summary of the strength of evidence is provided in Table 6.
There is an overall satisfactory level of evidence for the
effectiveness of ESWT for the treatment of chronic Achilles
tendinopathies on pain and function. Despite inconsisten-
cies in the inclusion criteria, type of tendinopathy, and area
of application, 4 of 6 studies showed significant positive
outcomes except for Costa et al® and Rasmussen et al.'®
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Table 3. Outcome Measures

Follow-up PValue
SWT Baseline to Follow-up, Within Between
Author,Year Group Outcome Period, mo Mean = SD (90% ClI) Group Group
Vulpiani et al, SWT VAS (0-10) 12 288 + 3.1 <.0l NA
2009 VAS (0-10) 24 26+33 <0l
Rompe et al, SWT VISA-A (0-100) 4 79.4 + 10.4 (34-100) NR .005
2008%° Likert scale (1-6) 2.8+ 1.6 (1-6) 043
NRS (1-10) 3.0+£23(0-8) .004
Pain threshold (kg) 35+ 1.1 (1.5-5.2) .002
Tenderness at 3 kg 24 +42(1-7) .021
measured on NRS (0-10)

Rasmussen et al, SWT AOFAS (0-100) 3 88+ 10 .05 .04
2008'® VAS (0-10) NR NR NS
Rompe et al, SWT VISA-A (0-100) 4 70.4 + 16.3 (34-100) NR <.001
2007*' Likert scale (1-6) 2.9+ 1.5 (1-6) .001

NRS (1-10) 4.0 £2.2 (0-8) <.001
Pain threshold (kg) 28+ 0.9 (1.5-4) .008
Tenderness at 3 kg 2.6 £4.2 (0-5) 260
measured on NRS (0-10)
Costa et al, SWT Pain during walking (100-mm 3 345+ 342 NR 127
2005¢ VAS)
Pain at rest (100-mm VAS) 27.3 £ 30.6 408
FIL 0.95 £ 0.96 137
Lakshmanan and SWT AHS (0-100) 20-22 870+ 114 <.001 NA
Doherty, 2004'° VISA-A (0-100) 759 £ 19.1 <.001
VAS (0-10) 07+12 <.001

Abbreviations: AHS, Ankle-Hindfoot Scale; AOFAS, American Orthopaedic Foot and Ankle Society score; FIL, Functional Index for Lower Limb
Injuries; NA, not applicable; NR, not reported; NRS, Numerical Rating Scale; NS, reported as not significant (P value not given); SWT, shock wave
therapy; VAS, visual analog scale; VISA-A, Victorian Institute of Sport Assessment—Achilles.

Discussion

To date, this is the first systematic review that reports the
effectiveness of ESWT for the treatment of chronic inser-
tional and noninsertional Achilles tendinopathies. The evi-
dence for ESWT suggests that it can be considered an
alternative to surgery for patients who fail to respond to
conservative management. This finding concurs with other
systematic reviews that report the effectiveness of ESWT
on other conditions, including shoulder calcified tendini-
tis,'" patellar tendinopathies,* and chronic proximal plantar
fasciitis.'”

Achilles tendinopathy has been shown to cause pain
because of the presence of neuropeptides (eg, substance
P and calcitonin gene-related peptide [CGRP]) and neu-
rotransmitters (eg, glutamate), altered collagen fiber struc-
ture, and increased interfibrillar ground substance.” Ohberg
et al,'® on the other hand, demonstrated the presence of
neovessels in pathological tendons using color Doppler and
identified them as a potential cause of pain. According to

Cook and Purdam,” Achilles tendinopathy in the late disre-
pair stage has some chance for reversing the change to cel-
lular matrix, and thus a treatment algorithm focusing on
better conservative methods must be tried before surgery is
considered. Extracorporeal shock wave therapy fits within
this paradigm of treatment. Low-energy ESWT has been
speculated in the short term to produce an analgesic effect by
altering the permeability of neuron cell membranes and in the
long term to increase inflammation by causing increased
blood flow in the chronic tendinopathy and improve the
symptoms. High-energy ESWT is believed to be able to
cause destruction of neovessels, but the risk of tissue dam-
age is too high? and therefore not included in this review.
Furia® cited a study on rat tendons that found low-energy
ESWT causes an increase in neovessel formation and angio-
genesis, which may facilitate a positive effect overall. This
may contradict the earlier belief on neovessels being the
source of the pain in this pathology, and this may indicate a
lack of consensus on the behavior of pain and effect of
shock wave in altering it.
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Table 4. PEDro Scale for Randomized Controlled Trial Studies

PEDro Criterion Costa et al, 2005°

Rasmussen et al, 2008'8

Rompe et al, 2008 Rompe et al, 2007*'

Eligibility criteria I
Random allocation I
Concealed allocation I
Baseline comparability I
Blind subjects I
Blind therapists 0
Blind assessors |
Adequate follow-up |
Intention-to-treat analysis |
Between-group comparisons |
Point estimates and variability |
Total 9/10
Percentage score 90

| | I
| | I
0 | I
| | I
| 0 0
0 0 0
| | |
| | |
| | |
| | |
0 | |
7110 8/10 8/10
70 80 80

Item | eligibility criteria is not used to calculate the PEDro score.

Table 5. Modified McMaster Quantitative Critical Appraisal Tool

Lakshmanan and  Vulpiani et al,

Criterion O’Doherty,2004'°  2009*

Study purpose stated clearly | |
Relevant background 0 0
literature reviewed
Research design appropriate |
Sample described in detail |
Sample size justified 0
Outcome measures reliable |
Outcome measures valid I
Intervention/exposure I
described in detail
Contamination avoided NA NA
Cointervention avoided 0 |
Results were reported I |
in terms of statistical
significance
Appropriate analysis methods I
Clinical importance reported |
Dropouts reported |
Appropriate conclusions |
Total 11714 9/14
Percentage score 79 64

— O O O — —

———-o0

Abbreviation: NA, not applicable.

All studies reviewed in this article were not strictly con-
sistent in their treatment parameters, but most agreed on the
number of sessions and interval between sessions. Costa
et al® chose a lower dosage and longer intervals between
sessions, thus delivering a lower energy to the tissue. Two
studies by Rompe et al***' were most consistent in their
treatment parameters and achieved similar findings through-
out their studies. Thus, the similar parameters reported in

the majority of the studies support a dose-effect relation-
ship. Although the average age of patients in the ESWT
groups was slightly higher in all reviewed studies, Costa et
al® had a larger range of ages and experienced poor results.
These differences in their study methods may explain their
lack in demonstrating positive findings compared with the
other studies.

None of the reviewed studies found serious complica-
tions with ESWT except for one,’ which reported tendon rup-
ture. In this study, tendon rupture was attributed to the
severity of condition and age of patients. Both patients were
older than 60 years and had advanced tendinosis. Furthermore,
the actual rupture happened during trivial incidents and not
during treatment, and thus drawing a conclusion becomes
difficult. The most common reaction experienced by patients
was transient reddening of the skin. The ESWT treatment in
all studies used low-energy shock waves, which could
explain why application was safe and comfortable in most
patients. In addition, movement of the treatment head over
the affected tendon distributes the energy evenly, which
could prevent tendon rupture."”

Limitations in our review might be the exclusion of
2 non-English studies that may result in language bias.
Other limitations are the relative inconsistencies in adher-
ing to a treatment dosage among all studies, which could
have made drawing a strong recommendation easier.
However, keeping in mind that the tendons were at different
levels of severity and at different stages of symptoms, dos-
ages may be varied to suit the client.

Overall, the literature supports the use of ESWT in the
treatment of chronic insertional and noninsertional Achilles
tendinopathy. The dosage likely to produce positive effects
can be between 1500 and 2500 impulses per session admin-
istered at a flux density of 0.1 to 0.5 mJ/mm?. A minimum of
3 sessions, with an interval of 1 week between sessions, can
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Table 6. National Health and Medical Research Council Body of Evidence Framework

Component Grade

Comments

Total of 6 studies
Level II: 4 studies

Evidence base A = excellent

Level lllc: 2 studies

Quality of studies: low risk of bias

Consistency C = satisfactory

There was variability in the reporting of site of intervention, dosages, and sample

population characteristics (eg, age, length of symptoms)

Clinical impact C = satisfactory

Two high-quality studies and 2 other experimental lower quality studies reported

statistical significant improvement in pain and function parameters at follow-up
period ranging from 3 to 24 months

A = excellent
C = satisfactory

Generalizability
Grades of recommendation

Subjects studied are similar in characteristics to patients seen in clinical practice
Overall, the existing body of evidence provides some support for recommending use

of extracorporeal shock wave therapy on chronic Achilles tendinopathies, but care
should be taken in its application

be expected to improve pain and function in this patient
group. An increase in the frequency of sessions did not seem
to have any additional effect on outcomes. The risk of ESWT
is reported to be transient skin reddening in most studies.
However, there was evidence for possible tendon rupture in
patients older than 60 years with advanced tendinosis.

Conclusion

Our review showed satisfactory (grade C—NHMRC recom-
mendation) evidence with the majority of the studies report-
ing satisfactory consistent findings for the effectiveness of
low-energy ESWT in the treatment of chronic insertional and
noninsertional Achilles tendinopathies. Studies show
improved pain and functional outcomes for a minimum of 3
months, and therefore ESWT may be considered before sur-
gery if other conservative management fails. The dosages
applied may be varied within the parameters found in this
review according to the length, severity, and irritability of
patient symptoms. Further research needs to be done into
the long-term outcomes of ESWT on Achilles tendinopa-
thy, in addition to establishing if there exists a clear dose-
effect relationship by comparing high-intensity ESWT with
low-intensity ESWT. Future research should explore the
effects of ESWT on Achilles tendinopathy on different age
groups, as well as duration and severity of symptoms.
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