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Efficacy of Extracorporeal Shock Wave
Therapy in the Treatment of Achilles
Tendinopathy: Clinical and Functional
Outcomes

Asil Tendinopatisinin Tedavisinde Ekstrakorporeal
Sok Dalga Tedavisinin Etkililigi: Klinik ve
Fonksiyonel Sonuglar
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Abstract Zekeriya Okan Karaduman
Aim: Chro.nlc Achilles tend|nopathy (AT) is one ofA the most common .tendon pqtholog|e§, and Duzce University Medical Faculty,
conservative treatment often fails to produce satisfactory results. This study aimed to inves- Orthopedics and Traumatology

tigate the efficacy of extracorporeal shock wave therapy (ESWT) in chronic and refractory AT. Department
Materials and Methods: A total of 195 patients who had undergone ESWT for AT refractory to
standard conservative treatment were assessed retrospectively, and 64 patients (64 feet) who
met our eligibility criteria were included. The patients underwent three sessions of ESWT, each
with 2000 pulses at a dose of 0.06—0.12 mJ/mm?2 (low-dose). Pain levels and clinical/func-
tional scores were measured before the treatment (BT) and at the 3rd and 12th weeks of the last
session, by using the Visual Analogue Scale (VAS) and the American Orthopedic Foot and Ankle
Society (AOFAS) scoring system.

Results: Of the 64 patients included, 48 were female and 16 were male. The mean patient age
was 47.9 years. There was improvement in pain, the mean VAS scores changing from 7.4 (5—10)
BT to 4 (2—7) at week 3 (p<0.007) and 1.5 (0-6) at week 12 (p<0.007). The mean AOFAS scores
were also improved, changing from 60 (48—75) BT to 74.8 (62—90) at week 3 (p<0.001) and 86.6
(62-100) at week 12 (p<0.001). There was no statistically significant difference between male
and female patients with respect to the improvement recorded in the VAS scores (p=0.163).
Discussion and Conclusion: Low-dose ESWT can produce successful clinical results in the
treatment of chronic AT refractory to standard conservative treatment.
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Amag: Kronik Asil tendinopatisi (AT) en sik gérilen tendon patolojilerindendir ve konservatif te-
davi gogunlukla tatmin edici sonuglar vermez. Bu calismada ekstrakorporeal sok dalga tedavi-
sinin (ESWT) kronik ve refrakter AT'deki etkililigini arastirmak amaglanmistir.

Gereg ve Yontemler: Standart konservatif tedaviye refrakter AT nedeniyle ESWT uygulanmis
olan 195 hasta geriye doniik olarak incelendi ve uygunluk kriterlerimize uyan 64 hasta (64 ayak)
galismaya dahil edildi. Hastalara, her seansta 0,06—0, 12 mJ/mm?2 (diisiik doz) dozunda 2000
atim olacak sekilde, 3 seans ESWT uygulandi. Agri diizeyleri ve klinik/fonksiyonel skorlar Gorsel
Analog Skalasi (VAS) ve Amerikan Ortopedik Ayak ve Ayak Bilegi Birligi (AOFAS) skorlama siste-
mi kullanilarak tedavi 6ncesinde (TO) ve son seansin 3. ve 12. haftasinda 6lgildi.

Bulgular: Calismaya alinan 64 hastanin 48'i kadin, 16'si erkekti ve ortalama hasta yasi 47,9 yil idi. Received/Geli : 08.08.2018

o v . ) = , , Accepted/Kabul: 20.10.2018
Adrida iyilesme s6z konusuydu; ortalama VAS skorlarinin TO 7,4'ten (5—10) 3. haftada 4'e (2—-7)
(p<0,001) ve 12. haftada ise 1,5'e (0—6) (p<0,001) geriledigi gézlendi. Ortalama AOFAS skorlari DOI: 10.21673/anadoluklin.452068
da TO 60'tan (48—75) 3. haftada 74,8'e (62—90) (p<0,001) ve 12. haftada ise 86,6'ya (62—100) Corresponding author/Yazisma yazan
(p<0,001) yiikselmisti. Kadin ve erkek hastalar arasinda VAS skorlarinda kaydedilen iyilesme Yalgin Turhan
bakimindan istatistiksel olarak anlamli fark yoktu (p=0,163). Duzce University Medical Faculty,
Tartigma ve Sonug: Diisiik doz ESWT, kronik ve standart konservatif tedaviye refrakter AT teda- Orthopedics and Traumatology

. L . . Department, Konuralp, 81110 Duzce,
visinde basarili klinik sonuglar saglayabilir. Turkey
Anahtar Sozciikler: AOFAS; Asil tendonu; ESWT; tendinopati; VAS E-mail: yturhan_2000@yahoo.com
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INTRODUCTION

Achilles tendinopathy (AT) is a common tendon pathol-
ogy that mostly affects professional athletes and seden-
tary persons. The main complaint is heel and tendon
pain, especially during exercising. The risk of developing
AT increases in case of repetitive movements and trauma
(1). The injury begins with inflammation around the ten-
don (peritendinitis) and can progress to tendinitis (2).
The initial treatment should be conservative and include
pain and inflammation control, functional malalignment
correction, and rehabilitation of the gastro-soleus muscle
complex (3). In some cases with severe acute symptoms,
immobilization of the ankle joint for 7 to 10 days might
be indicated (4). Surgical treatment is needed in only a
small number of patients, and the literature lacks pro-
spective randomized studies comparing conservative and
surgical treatment outcomes (5).

Extracorporeal shock wave therapy (ESWT) is a
conservative treatment modality shown to be helpful in
some patients with musculoskeletal conditions and AT
(6). Since the 1990s, it has gained increasing popularity
worldwide as a tool in the treatment of soft tissue condi-
tions like humeral epicondylitis and plantar fasciitis (7)
and in the management of musculoskeletal complaints.

In this study, we aimed to investigate the efficacy and
clinical and functional outcomes of ESWT in the treat-
ment of refractory AT.

I
MATERIALS AND METHODS

Sample selection

This study was designed as a retrospective observation-

al study and was approved by the ethics committee of
Diizce University Medical Faculty (no. 2018/65).

A total of 195 patients who had undergone ESWT
for refractory AT between December 2009 and Decem-
ber 2017 at the outpatient clinic of our Orthopedics and
Traumatology Department were assessed. Refractory AT
was described as persistent irritation of the tendon, teno-
synovium, or tendon insertion which had impaired daily
activities for >6 months and not responded to standard
conservative treatment. All patients underwent plain ra-
diography before ESWT.

The exclusion criteria were as follows: pregnancy, his-
tory of foot surgery and foot/ankle fracture, calcified Achil-
les tendon in radiography, lower extremity neuropathies,
<18 or >70 years of age, and bilateral disease. Patients with

bilateral involvement were not included in our study to
avoid problems of noncompliance during evaluation. Ul-
timately, 64 patients (64 feet), who met our eligibility cri-
teria (unilateral involvement, undergoing ESWT at weekly
intervals for 3 weeks, and availability of complete patient
data) were included. All patients gave informed consent to
the scientific use of their medical data.

Treatment protocol

Treatments were performed using a Swiss Dolorclast
Master’ ESWT machine (EMS Electro Medical Systems,
Nyon, Switzerland), which produced radial shockwaves.
Each patient underwent three sessions of radial ESWT
(each with 2000 pulses at a dose of 0.06-0.12 mJ/mm?),
administered weekly for three weeks.

Clinical assessment

Pain levels and clinical/functional scores were mea-
sured by the Visual Analogue Scale (VAS) and the
American Orthopedic Foot and Ankle Society (AOFAS)
scoring systems, respectively. Repetitive measurements
were performed before the treatment and at the 3* and
12" weeks of the last session. The VAS is a useful scale
for measuring pain on a continuum. The simple VAS is
a straight, horizontal line of a fixed length, usually 100
mm. AOFAS measures functionality (50 points), pain (40
points), and alignment (10 points), a total of 100 points
representing the best result (8).

Statistical analysis

One-way ANOVA was used to analyze the change in
the time-dependent measurements. Two-way ANOVA
was used to examine the variation of the time-dependent
measures relative to groups. All analyses were performed
by using the Statistical Package for Social Sciences (v. 22)
software (SPSS, Chicago, IL, US). p<0.05 was considered
statistically significant.

|
RESULTS
Of the 64 patients included, 48 (75%) were female and 16

(25%) were male. The mean patient age was 47.9 years.

The affected tendon was the right one in 36 patients and
the left in 28.

The VAS scores were measured before the treatment
(BT) and at week 3 and week 12. A scoring from 0 to
10 was made. There was statistically significant improve-
ment in pain, the mean scores changing from 7.4 (5-10)
BT to 4 (2-7) at week 3 (p<0.001) and 1.5 (0-6) at week
12 (p<0.001).
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Table 1. The relationship between the VAS and AOFAS scores BT and at week 3 and week 12.

AOQFAS (BT) AOFAS (week 3) AOQOFAS (week 12)

Pearson Correlation -.755 -.454 -.336

VAS (BT) Sig. (2-tailed) .000 .000 .007
N 64 64 64

Pearson Correlation -.497 -.752 -.739

VAS (week 3) Sig. (2-tailed) .000 .000 .000
N 64 64 64

Pearson Correlation -.357 -.584 -.885

VAS (week 12) Sig. (2-tailed) .004 .000 .000
N 64 64 64

The AOFAS scores were also measured BT and at
week 3 and week 12. There was statistically significant
improvement in the mean scores: from 60 (48-75) BT to
74.8 (62-90) at week 3 (p<0.001) and 86.6 (62-100) at
week 12 (p<0.001).

There was a statistically significant inversely propor-
tional relationship between the VAS and AOFAS scores
BT and at week 3 and week 12 (Table 1).

There was no statistically significant difference be-
tween male and female patients with respect to the im-
provement recorded in the VAS scores (p=0.163). Al-
though statistically insignificant, the male patients showed
a better AOFAS-score improvement from week 3 to week
12, compared to the female patients (p=0.029).

I
DISCUSSION AND CONCLUSION
The Achilles tendon is the longest tendon in the human

body with no tendon sheath but rather a highly vascular-
ized paratenon, and the blood supply mostly comes from
the vessels within this structure. There is also a relatively
avascular area, approximately 5 cm proximal to the calca-
neus insertion, as the site most prone to tendinopathy (9).
AT is thought to be related to failure in the healing poten-
tial of the Achilles tendon because of poor vascularity and
ongoing mechanical stress due to excessive loading (10).
The risk factors include male sex, advanced age, mechani-
cal lower extremity abnormalities, obesity, diabetes, exces-
sive training, and inappropriate footwear (11). Although
male sex and advanced age are known risk factors, our
study was marked by a female predominance (75%) and
included only 6 patients (9.3%) over the age of 65.

The treatment in AT should be initiated conserva-
tively, first utilizing activity modification, stretching, ad-
ministration of non-steroidal anti-inflammatory drugs
(NSAIDs), physiotherapy, and even immobilization
of the ankle joint for a short period of time (12,13). In
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chronic and refractory cases unresponsive to conserva-
tive management, surgical treatment has been an option,
though with limited benefit (14,15). ESWT has recently
been regarded as an alternative in refractory cases prior
to surgical intervention (16-19).

Along with its use to treat kidney stones and soft tissue
conditions like humeral epicondylitis, plantar fasciitis, and
calcifying tendinopathy of the rotator cuff (20,21), ESWT
has been utilized in the treatment of chronic and refrac-
tory AT with conflicting results. Perlick et al. reported
lower success rates with low-dose ESWT (22). In a study
by Lakshmanan et al., 15 patients scheduled for surgery
due to refractory AT were treated with ESWT and good to
excellent results were achieved (17). In a controlled study
by Furia et al., ESWT was found to be more effective than
the other conservative methods (23). The patients in our
study benefited from ESWT treatment with considerable
improvement in the symptoms of pain and reduced func-
tionality. The positive results observed can be attributed
to the patients having homogenous diagnoses and being
treated in a single center with a standard protocol.

In our study, we used low-energy shock waves in ac-
cordance with the dosage described by Speed, who es-
tablished 0.12 mJ/mm? as the cut-off value between low-
energy and high-energy shock wave therapy (24). Rompe
et al. reported that the tendon’s response to shock waves
depended on the dosage, and that high-energy shock
wave therapy was therapeutically more effective. How-
ever, with high doses, local anesthesia might be required
because of the severe pain likely to be induced, and doses
above 0.60 mJ/mm? can even necrotize the tendon (25).
In our study, each patient underwent three sessions of
low-energy radial ESWT (each with 2000 pulses at a dose
of 0.06-0.12 mJ/mm?), administered weekly for three
weeks, and none of the cases required local anesthesia.

Due to its retrospective nature, the present study has

several limitations. The medical records reviewed pro-
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vided no information concerning the patients’ body mass
index, comorbidity status, and dominant extremity. The
actual level of activity, which plays an important role in
AT pathophysiology, could not be considered either (26).
However, since all patients in this study were advised to
reduce their activity level as far as possible, we think that
this parameter had little impact on our results.

In conclusion, the VAS and AOFAS assessments
showed a significant improvement in the symptoms of pa-
tients with AT after treatment with ESWT, which seems to
be an effective therapeutic alternative when conservative
treatment fails. However, there is still a need for studies
comparing high- and low-energy shock wave therapy, and
single- and multiple-treatment protocols are needed to de-
termine the optimal treatment parameters.
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