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Abstract

Background. Achillotendinopathy is reported as an overuse disorder and/or degeneration change of the ten-
don. The diagnosis of tendinopathy is not always easy through imaging modalities. The B-mode grayscale
sonography and power Doppler are well-established methods aimed at visualising tendon structure, but
have limited sensitivity and lack conventional sonographic characteristics in symptomatic patients. Shear
wave ultrasound elastography quantitatively assesses tissue stiffness.

Objectives. To compare the diagnostic accuracy of shear wave ultrasound elastography to that of standard
ultrasound (combined B-mode grayscale sonography and power Doppler) for diagnosis of achillotendinopathy,
considering clinical symptoms as the reference standard.

Materials and methods. Standard questionnaires regarding medical history and the Chinese version
of a Victorian Institute of Sports Assessment — Achilles Questionnaires (VISA-AC) score were evaluated for
atotal of 14 treatment-naive patients with complaints of localized swelling, and reduced force and/or flexibility
of the Achilles tendon(s). The irreqular thickening around the Achilles tendon, heterogeneity of echotexture
of the tendon and calcification of the calcaneal attachment were considered incidences of tendinopathy
in B-mode grayscale sonography. Tendinopathies were considered if tendons were >0.60 cm thick in power
Doppler. Shear wave elasticity <350 kpa (10 m/s) was considered tendinopathy.

Results. A total of 28 conditions of both sides were evaluated through standard ultrasound examinations.
Fighty-four tendons were assessed using shear wave ultrasound elastography. Asymptomatic tendons were
visible as red and symptomatic (VISA-AC score <80) tendons were visible as blue or turquoise in the images.
The rigidity of symptomatic tendons was lower than that of asymptomatic tendons (p < 0.0001). Sensitivity
and accuracy for standard ultrasound were increased by the addition of shear wave ultrasound elastography for
both symptomatic and asymptomatic tendons. The VISA-AC score was strongly correlated with the elasticity
values (p = 0.000, Kendall's tau-beta (tB) = 0.71) of Achilles tendons.

Conclusions. Shear wave ultrasound elastography augments diagnostic confidence of standard ultrasound
for the treatment of tendinopathies of Achilles tendons.

Key words: power Doppler, Achilles tendon, B-mode grayscale sonography, shear wave ultrasound elas-
tography, tendinopathies
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Background

Achilles tendinopathy (achillotendinopathy) is an ortho-
pedic injury reported due to overuse of lower extremity,
especially among athletes (overuse disorder) and elderly
people (degeneration change of the tendon).! Achilles ten-
dinopathy leads to chronic tendon pain, chronic tendon
injury and/or accumulation of subclinical microdamage.?
To overcome rupture of a tendon, chronic pain and severe
injuries of a tendon, and to provide effective treatment,
early diagnosis of tendinopathy is necessary.? Etiology and
pathology of Achilles tendinopathy are not fully under-
stood.* Therefore, it is difficult to choose an appriopriate
treatment.

Achillotendinopathy is a huge clinical problem and
better diagnostic tools would be beneficial for the follow-
up of patients with Achilles tendinopathy. The diagnosis
of tendinopathy is not always easy using imaging modali-
ties® because 3 different muscles contribute to the Achilles
tendons.® The B-mode grayscale sonography and power
Doppler are well-established ultrasound techniques, and
magnetic resonance imaging (MRI) is used to visualize
tendon structure’ because heterogeneous echogenicity
or hypoechogenicity and increased tendon thickness cor-
relates with tendon functions.® However, their utilization
in Achilles tendinopathy diagnosis is controversial® be-
cause their sensitivity is limited and Achilles tendinopathy
lacks conventional sonographic characters in symptomatic
patients.!®

Shear wave ultrasound elastography allows to quantita-
tively assess tissue stiffness, but is used less often in tendi-
nopathy diagnostics. It is well-established for visualization
of stiffness of liver,!* breast,'? prostate,'3 thyroid,'* shoulder
tendons,!® and tongue muscle'® lesions. It is also regarded
as a promising tool for the diagnosis of Achilles tendi-
nopathy and patellar tendons in routine clinical practice."”

Objectives

The objectives of the retrospective analysis of a cross-
sectional study were to compare the diagnostic accuracy
of quantitative shear wave ultrasound elastography to that
of a standard ultrasound (combined qualitative B-mode
grayscale sonography and quantitative power Doppler)
for diagnosis of Achilles tendinopathy in treatment-naive
patients, considering clinical symptoms as the reference
standard.

Materials and methods

The designed protocol of the study was approved
by the ethics committee of the Chongqing Jiulongpo Dis-
trict Second People’s Hospital (approval No. CJSPH2123
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dated April 20, 2020). The study protocol adheres to Chi-
nese law and the 2008 Declaration of Helsinki. All studied
patients have signed during hospitalization an informed
consent form regarding radiological examinations, bio-
chemical tests and publication of anonymized information
in the form of a scientific article (1 or more).

The inclusion criteria were as follows: patients from a di-
abetes clinic with complaints of pain in the Achilles uni-
lateral or bilateral tendon(s), diffuse or localized swelling,
reduced force, and/or reduced flexibility of the unilateral
or bilateral tendon(s) in the last 6 months.

Patients who had undergone treatment for their clini-
cal symptoms, like physical therapy or medication (sys-
temic, and/or topical) with nonsteroidal anti-inflammatory
drugs, were excluded from analysis because symptoms
should persist at the time of ultrasound examinations.
Patients with tendon rupture or surgery were also excluded
from analysis.

Clinical assessment

Standard questionnaires regarding medical history,
sports activity and tendon pain (in rest, movement and
pressure) were evaluated for all studied patients before
ultrasound examinations were performed by orthopedic
surgeons. The Chinese version of a Victorian Institute
of Sports Assessment — Achilles Questionnaires (VISA-
AC) score was used for the evaluation of pain in tendons.!®
The score ranges from 100 to 0, in which 100 means no
pain or no impairment in physical activity and 0 means
maximum pain or maximum impairment in physical ac-
tivity. Glycated hemoglobin (%HbA1C), cholesterol, serum
triglycerides, fasting blood glucose, and urine albumin
levels were evaluated through pathological examinations.
Tendons with a VISA-AC score less than 80 were consid-
ered symptomatic.’

Ultrasound examinations

All studied patients underwent a bilateral multimodal
ultrasound that included B-mode grayscale sonography,
power Doppler ultrasound and shear wave ultrasound
elastography. Aixplorer (SuperSonic Imagine, Aix-en-
Provence, France) ultrasound equipment with 15 MHz
linear transducer (SuperLinear SL15-4; SuperSonic
Imagine) and 256 bandwidths from a 5-14 MHz range
were used. Wall filter, alias threshold and other stan-
dardized setting parameters were the same in all stud-
ied patients. A gel (Sonogel®; Sonogel Vertriebs GmbH,
Bad Camberg, Germany), a cushion delay block (length:
100 x 100 mm) and a 20 mm delay distance between
transducer and skin were used to improve docking.
All ultrasound examinations were performed by radiolo-
gists (blinded to the patients’ symptoms) with minimum
5 years of experience.
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The Achilles tendons were examined in a relaxed state,
in prone position, with foot hanging freely beyond the ex-
amination couch.

Standard ultrasound examination

B-mode grayscale sonography in the longitudinal and
axial planes was performed. Conditions of the area around
the left and right Achilles tendons were evaluated. The ir-
regular thickening around the Achilles tendon, hetero-
geneity of echotexture of the tendon and calcification
of the calcaneal attachment were considered incidences
of tendinopathy.® Then, power Doppler of the whole ten-
dons was performed, and the thickness of the left and right
Achilles tendons was evaluated. Achilles tendinopathy
was considered if tendons were more than 0.60 cm thick.
The representative image for power Doppler of the tendon
is presented in Fig. 1.

Fig. 1. The power Doppler image of a tendon. The thickness of the left
Achilles tendon was 0.57 cm

LT - left tendon.
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Shear wave ultrasound elastography

Shear wave ultrasound elastography was performed for
the upper left Achilles tendon, middle left Achilles tendon,
lower left Achilles tendon, upper right Achilles tendon,
middle right Achilles tendon, and lower right Achilles ten-
don. It was performed for the most suspicious area detected
with the B-mode grayscale sonography. The results were
analyzed based on color images (semi-quantitatively) and
by rigidity of tissue in the region of interest (ROI; quanti-
tatively). The meaning of the colors is: blue — low rigidity,
turquoise — intermediate rigidity, yellow to red — high ri-
gidity. The Young’s modulus was used for a quantitative as-
sessment of shear wave ultrasound elastography. The maxi-
mum speed of the shear wave was 500 kPa/13 m/s with 2 cm
depth. In the ROI, mean and maximum rigidity and shear
wave speed were evaluated. A total of 2 mm was the stan-
dard diameter of the ROIL3 The representative images for
B-mode grayscale sonography and shear wave ultrasound
elastography are presented in Fig. 2. The characteristics
of the most auspicious area in the B-mode grayscale sonog-
raphy were: the irregular thickening around the Achilles
tendon, heterogeneity of echotexture of the tendon and cal-
cification of the calcaneal attachment. Shear wave elasticity
less than 350 kpa (10 m/s) was considered tendinopathy.

Beneficial score analysis

Working area for treatment of tendinopathy was decided
based on Equation?:

TPdet [FNdet LDC ]}
Tnumb Tnumb 1-LDC

Beneficial score analysis =

where

TPdet — true positive tendinopathy detected;

FNdet — false negative tendinopathy detected;

Tnumb — total number of tendons evaluated;

LDC - level of diagnostic confidence above which treat-
ment for tendinopathy can be initiated or continued.

Fig. 2. B-mode grayscale sonography and shear wave ultrasound elastography images of tendons (RT - right tendon). A. Irregular thickening

around the Achilles tendon in the B-mode grayscale sonography (blue color image in the shear wave ultrasound elastography signifies low rigidity);

B. Heterogeneity of echotexture of the tendon in the B-mode grayscale sonography (turquoise color image in the shear wave ultrasound elastography
signifies intermediate rigidity); C. Calcification of the calcaneal attachment in the B-mode grayscale sonography (yellow to the red color image in the shear
wave ultrasound elastography signifies high rigidity). A circle in the B-mode grayscale sonography represents the region of interest: 2-mm diameter
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Diagnostic parameters

Sensitivity and accuracy were evaluated as in Equations:

sensivity = TPTF% ,
accuracy = LEEIN

where

TP — true positive tendinopathy;

FN - false negative tendinopathy;

TN — true negative tendinopathy;

Tnumb — total number of tendons evaluated.

Statistical analyses

The IBM SPSS v. 26.0 software (IBM Corp., Armonk,
USA) was used for statistical analyses. The Mann—Whit-
ney test was performed for continuous data. The Fisher’s
exact test was used for categorical data. The Kendall’s tau-
beta correlation was developed between VISA-AC score
and the ultrasound characteristics of Achilles tendons
at 95% confidence interval (95% CI). The Kendall’s tau-beta
correlation coefficient (tf3) was interpreted as: 0 — no cor-
relation, 0.1-0.39 — weak correlation, 0.4—0.69 — moderate
correlation, 0.7-0.89 — strong correlation, and 0.9 — per-
fect correlation.?! All results were considered significant
if the p-value was less than 0.05.
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Results
Study population

From April 21, 2020 to May 1, 2021, 32 individuals
with complaints of pain, diffuse or localized swelling,
reduced force, and/or reduced flexibility of the Achilles
tendon(s) were enrolled at the Department of Orthope-
dics of the Chongqing Jiulongpo District Second People’s
Hospital, Chongqing, China, and the Chongging Red Cross
Hospital, People’s Hospital of Jiangbei District, Chongqing,
China. Among them, 14 patients had undergone treatment
for their clinical symptoms, 3 patients had tendon rup-
ture and 1 patient had undergone surgery. Therefore, data
of these patients (n = 18) were not included in the analysis.
Data on clinical symptoms, pathological examinations, B-
mode grayscale sonography, power Doppler ultrasound, and
shear wave ultrasound elastography of 14 patients were ret-
rospectively included in the analysis after obtaining written
approval from the respective institutions, as it was a retro-
spective study. The flow diagram of retrospective analysis
of the study is presented in Fig. 3.

Clinical symptoms

Clinical symptoms of 14 patients were analyzed. The de-
tails of their clinical symptoms are presented in Table 1.

Individuals with complains of pain of the Achilles tendon, patellar, and/or humeral epicondylar,
or diffuse or localized swelling, reduced force, and/or reduced flexibility tendon(s) (32 individuals)

excluded (18 individuals)

A 4

»| « treatment for clinical symptoms (14 individuals)
- tendon rupture (3 individuals)
« surgery (1 individual)

data included in the analysis (14 individuals)

Index test

A A

clinical symptoms and pathological
examinations (14 individuals)

B-mode grayscale sonography + power
Doppler ultrasound (14 individuals)

shear wave ultrasound elastography
(14 individuals)

« demographic characteristics
+ VISA-AC
- pathological data

28 left and right Achilles tendons
- conditions around 28 Achilles tendons
« thickness of 28 Achilles tendons

upper left, middle left, lower left, upper right, middle
right, and lower right (n = 84 Achilles tendons)
« elasticity

Fig. 3. The flow diagram of retrospective analyses

- colorimage

VISA-AC - Chinese version of a Victorian Institute of Sports Assessment — Achilles Questionnaires.
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Table 1. Clinical symptoms of the study group

Parameters | Value
Numbers of individuals included in the study 14
male 8(57)
Gender fernale 6(43)
minimum 20
Age [years] maximum 77
mean +SD 5493 £16.93
<1 year 2(14)
Duration of diabetes 1-5 years 429
course 5-10 years 2(14)
>10 years 6 (43)
Systolic blood pressure minimum %
[mm Ha] maximum 150
9 mean £SD 1235 +13.89
Diastolic blood pressure m|n|_mum >/
[mm Hal maximum 110
9 mean 5D 795 £15.29
minimum 1.55
Height [m] maximum 1.78
mean +SD 1.69 £0.09
minimum 64
Weight [kg] maximum 86
mean +SD 69.4 +6.71
minimum 21.22
Body mass index [kg/m?] maximum 3039
mean +SD 24.77 £2.90
Ulcers on the feet 3(27)
Peripheral neuropathy 10 (71)
Insulin use 7 (50)
Oral hypoglycemic drug(s) use 13 (93)
Glycated hemoglobin minimum 4
[%HbATC] maximum 135
mean +SD 8.1+2.15
minimum 1.8
Total cholesterol [mM/L] maximum 6.5
mean +SD 349 +£1.71
minimum 041
Triglycerides [mM/L] maximum 238
mean +SD 1.794£0.77
Fasting blood glucose rinimurn 402
[mM/L] maximum 239
mean +SD 12.07 +4.28
Presence of albumin in the urine 4(29)
minimum 44
Pain (VISA-AC) score maximum 94
mean +SD 83.93 £7.67

Constant variables are demonstrated as frequency (percentages) and
continuous variables are demonstrated as mean + standard deviation
(SD). VISA-AC - Chinese version of a Victorian Institute of Sports
Assessment — Achilles Questionnaires.

Among these 14 patients, 4 had bilateral tendons and 10 had
unilateral tendons. A total of 84 tendons were analyzed.
Among them, 11 (13%) were symptomatic and 73 (87%)
were asymptomatic.
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Standard ultrasound examination

Standard ultrasound examination was performed at left
and right Achilles tendons. A total of 28 conditions (left
and right) were evaluated using standard ultrasound ex-
amination and 14 (50%) of them were reported as tendi-
nopathies. The remaining 14 conditions were diagnosed
using ultrasound as asymptomatic.

Shear wave ultrasound elastography

Asymptomatic tendons were visible as red (high ri-
gidity) and symptomatic tendons as blue (low rigid-
ity) or turquoise (intermediate rigidity) images. Ten-
don rigidity of symptomatic tendons were lower than
that of asymptomatic tendons. Shear wave ultrasound
elastography results for Achilles tendons was reported
in Table 2. According to these measurements, 39 (46%)
out of 84 tendons had tendinopathies. Among them,
29 (34%) were asymptomatic and 10 (12%) were symp-
tomatic. The elasticity values of the symptomatic ten-
dons were lower than those of the asymptomatic ones
(p = 0.044, Mann—Whitney test).

Correlation between pain symptoms
and ultrasound examinations

The VISA-AC score had weak correlation with standard
ultrasound characteristics (tf = 0.31, degrees of freedom
(df) = 83, p = 0.5467) and with power Doppler character-
istics (1 = 0.38, df = 83, p = 0.1051) of Achilles tendons,
but that was strongly correlated with the elasticity val-
ues (p = 0.0001, df = 83, 1 = 0.71) of Achilles tendons.
The details of the correlation between pain symptoms and
ultrasound examinations are reported in Fig. 4.

Diagnostic parameters

All studied patients had mild to moderate complaints
about each tendon, and therefore, tendinopathy was clini-
cally considered in all tendons. Sensitivity for standard
ultrasound, shear wave ultrasound elastography and stan-
dard ultrasound plus shear wave ultrasound elastography
for symptomatic tendons were 0, 1 and 1, respectively. Ac-
curacy for standard ultrasound, shear wave ultrasound
elastography and standard ultrasound plus shear wave
ultrasound elastography for symptomatic tendons were O,
1 and 1, respectively. Sensitivity for standard ultrasound,
shear wave ultrasound elastography and standard ultra-
sound plus shear wave ultrasound elastography for as-
ymptomatic tendons was 0.58, 0.38 and 0.78, respectively.
Accuracy for standard ultrasound, shear wave ultrasound
elastography and standard ultrasound plus shear wave ul-
trasound elastography for asymptomatic tendons was 0.58,
0.38 and 0.78, respectively. Sensitivity for standard ultra-
sound, shear wave ultrasound elastography and standard
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Fig. 4. Correlation between pain symptoms and ultrasound examinations. A. Correlation between VISA-AC score and B-mode grayscale sonography
characteristics. Coding of B-mode grayscale sonography characteristics: 0 — none, 1 — blurred Achilles tendon texture, 2 — blurred Achilles tendon texture and
bursa effusion behind the calcaneus, 3 - roughness around the Achilles tendon, the blurry texture of the tendon and calcification of the calcaneal attachment;
B. Correlation between VISA-AC score and thickness of Achilles tendon; C. Correlation between VISA-AC score and elasticity values

VISA-AC - Chinese version of a Victorian Institute of Sports Assessment — Achilles Questionnaires.

Table 2. Elasticity values of the different types of Achilles tendons

Elasticity values Achilles tendon IDPEC e IS S Comparisons between:\ symptomatic
symptomatic asymptomatic and asymptomatic tendons
Numbers of tendons 84 1 73 p-value
Minimum [kPa] 38.6 386 3108
Maximum [kPa] 4755 300.2 475.5 <0.0001
Median [kPa] 3555 2204 361

Variables are demonstrated as mean + standard deviation (SD). The Mann-Whitney test was performed for statistical analysis. Results were considered
significant if the p-value was less than 0.05.

Table 3. Diagnostic parameters of index tests for Achilles tendons

. Standard (B-mode grayscale Standard ultrasound +
Clinical Shear wave ultrasound
Parameters symptoms sonography + power elastoaraph shear wave ultrasound
ymp Doppler) ultrasound grapny elastography
Numbers of tendons 84 84 **p-value 84 **p-value 84 **p-value
symptomatic 11(13) 0 (0) <0.0001 11(13) 0.999 11(13) 0.999
True positive asymptomatic 73 (87) 42 (50) <0.0001 28 (33) <0.0001 57 (68) <0.0001
tendinopathy ymp ’ ’ ’
total 84 (100) 42 (50) <0.0001 39 (46) <0.0001 68 (81) <0.0001
True negative tendinopathy 0(0) 0(0) N/A 0(0) N/A 0(0) N/A
False positive tendinopathy 0(0) 0(0) N/A 0(0) N/A 0(0) N/A
symptomatic 0(0) 11(13) 0.0007 0(0) N/A 0(0) N/A
False negative )
wendinoraty asymptomatic 0 (0) 31(15) <0.0001 45 (54) <0.0001 16 (19) <0.0001
total 0(0) 42 (50) <0.0001 45 (54) <0.0001 16 (19) <0.0001
symptomatic 1.00 0 N/A 1.00 N/A 1.00 N/A
Sensitivity asymptomatic 1.00 0.58 N/A 0.38 N/A 0.78 N/A
total 1.00 0.5 N/A 046 N/A 0.81 N/A
symptomatic 1.00 0 N/A 1.00 N/A 1.00 N/A
Accuracy asymptomatic 1.00 0.58 N/A 0.38 N/A 0.78 N/A
total 1.00 0.5 N/A 0.46 N/A 0.81 N/A

Variables are demonstrated as frequency (percentages). The Fisher's exact test was performed for statistical analysis. Variables were compared for statistical
analysis. Results were considered significant if the p-value was less than 0.05. N/A — not applicable. **with respect to the results of clinical symptoms being
reference standards.

ultrasound plus shear wave ultrasound elastography for all ultrasound plus shear wave ultrasound elastography for
Achilles tendons (symptomatic and asymptomatic) was 0.5, all Achilles tendons (symptomatic and asymptomatic) was
0.46 and 0.81, respectively. Accuracy for standard ultra- 0.5, 0.46 and 0.81, respectively. The details of diagnostic

sound, shear wave ultrasound elastography and standard parameters for index tests are reported in Table 3.
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Fig. 5. Beneficial score analyses for index tests. A. For symptomatic Achilles tendons; B. For asymptomatic Achilles tendons; C. For all Achilles tendons

(symptomatic plus asymptomatic)

Beneficial score analysis

Working areas for the treatment of tendinopathies
of symptomatic Achilles tendons for shear wave ultrasound
elastography and standard ultrasound plus shear wave
ultrasound elastography were 0—1 diagnostic confidence/
tendon (Fig. 5A). Working areas for the treatment of ten-
dinopathy of asymptomatic Achilles tendons for standard
ultrasound (B-mode grayscale sonography + power Dop-
pler), shear wave ultrasound elastography and standard
ultrasound plus shear wave ultrasound elastography were
0-1 diagnostic confidence/tendon, 0—0.61 diagnostic con-
fidence/tendon and 0-1 diagnostic confidence/tendon,
respectively (Fig. 5B). Working areas for the treatment
of Achilles tendinopathy of all Achilles tendons (symptom-
atic plus asymptomatic) for standard ultrasound (B-mode
grayscale sonography + power Doppler), shear wave ultra-
sound elastography and standard ultrasound plus shear
wave ultrasound elastography were 0—0.98 diagnostic con-
fidence/tendon, 0—0.86 diagnostic confidence/tendon and
0-1 diagnostic confidence/tendon, respectively (Fig. 5C).

Discussion

The study found that sensitivity and accuracy for stan-
dard ultrasound plus shear wave ultrasound elastogra-
phy were higher for both symptomatic and asymptomatic
tendons than those of standard ultrasound. The results
of the measurements of diagnostic parameters of the cur-
rent study are consistent with those of a prospective study®
and a cross-sectional study,!” but are not consistent with
that of another prospective study.®> Different study popu-
lations are the probable reason for contradictory results.
There is a noticeable change in shear wave elasticity val-
ues between healthy and diseased tendon(s).” Shear wave
ultrasound elastography augments diagnostic confidence
for treatment of Achilles tendinopathy.

A study by Visnes et al. reported that standard ultra-
sound had a higher rate of false negative findings. Also,
shear wave ultrasound elastography is not yet standardized
to the level of elimination of false negative cases. In clini-
cally symptomatic patients, standard ultrasound often

cannot find sonographic features.!® Also, inter-observer
correlation is an issue for qualitative evaluations of stan-
dard ultrasound,?? while shear wave ultrasound elastography
provides quantitative information, which has lower inter-
observers’ variabilities.? The B-mode grayscale sonography
and power Doppler provide limited information on Achilles
tendinopathy.

In the present study, the results demonstrated that the pain
is strongly correlated to the elasticity of the Achilles tendon
but weakly correlated with standard ultrasound. The detected
correlations between VISA-AC score and imaging parameters
of Achilles tendons of the current study are consistent with
those presented in prospective studies®>>?? and a cross-sec-
tional study.”” Tendon degradation occurs due to loss of fiber,
which causes the softening of Achilles tendons, and conse-
quently the patient feels pain.® It is possible to use elasticity
as an index to evaluate the pain degree of the patient.

This study found that the elasticity values of symptomatic
Achilles tendons were lower than those of the asymptom-
atic ones. The elasticity values measured in the current
study are consistent with a prospective study.? The pos-
sible reasons for parallel results are that the comparisons
of the elasticity values of symptomatic and asymptomatic
tendons in the current study were performed for individu-
als in the full age range (28—65 years). The prospective
study® was also performed for individuals in a full age range
(mean * standard deviation (SD) 42 +13.4 years, range:
20-71 years).3 The close correlation between the elasticity
values of Achilles tendons and clinical symptoms is less
pronounced in elderly individuals.® The tissue rigidity
of Achilles tendons is correlated with clinical symptoms
in treatment-naive patients.

Working areas for the treatment of Achilles tendinopa-
thy for standard ultrasound plus shear wave ultrasound
elastography were equal to that of clinical symptoms for
symptomatic and asymptomatic tendons. Shear wave ul-
trasound elastography with standard ultrasound can be
useful for initiation of treatment for Achilles tendinopathy
or monitoring treatment for the same.

In the article, the 3 parts of the tendons assessed using
shear wave elastography are considered as 3 different ten-
dons and 14 tendons with both sides are finally considered
as 84 tendons. The possible justification is that the elasticity
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of different parts and sides of tendons are dissimilar and
not correlated with each other. Therefore, it is possible
to consider the parts of the tendons as different tendons.

Limitations

The main limitation of this study is that it is a retrospec-
tive analysis and not a prospective study. A small sample
size (only 14 study patients with 18 painful tendons) led
to the type I error. Inter- and intraobserver variabilities
were not evaluated (the study was performed by several
doctors and the standardization of the study was not per-
formed). The patients’ degree of pain was used as the gold
standard. However, patients can have symptoms referable
to the Achilles tendon but it does not necessarily mean that
the patient has Achilles tendinopathy. Pathological diag-
nostic tests can also be used for diagnosis of tendinopathy
and the patient may be asymptomatic early on.

Conclusions

Shear wave ultrasound elastography augments diag-
nostic confidence for treatment of Achilles tendinopathy.
The B-mode grayscale sonography and power Doppler
provide limited information for Achilles tendinopathy.
The elasticity values of Achilles tendons are correlated
with pain. Shear wave ultrasound elastography with stan-
dard ultrasound can be useful for initiation or monitoring
of treatment of Achilles tendinopathy.
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