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Summary
Background: Insertional Achilles tendinopathy
(IAT) represents a serious challenge for both
physiatrists and surgeons. Here we analyse the
results obtained by two conservative treatments
[platelet-rich plasma (PRP) injections and focused
extracorporeal shock-wave therapy (ESWT)] in
physically active patients with IAT.
Methods: During two consecutive periods, 45
consecutive patients with IAT were treated with 3
sessions of ESWT (2400 impulses at 0.17-0.25
mJ/mm2 per session) (24 cases between September 2011 and July 2013) or with 2 autologous PRP
injections over two weeks (21 cases between
September 2013 and July 2015). All patients were
evaluated at 0, 2-, 4-, 6-month follow-up after therapy. The outcome measures were VISA-A, VAS,
Patient Satisfaction.
Results: Intra-group analysis showed a significant improvement of VISA-A and VAS scores in
both groups at all time-points. No differences between groups were observed for VAS and VISA-A
scores at all time-points, excepted for VISA-A at
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4-months in favour of ESWT group (P=0.049). Patient satisfaction increased progressively (>70%
at 6 months) and with no differences between two
groups.
Conclusion: Both ESWT and PRP therapy are effective and safe. Our study confirms the success
of these conservative treatments in Achilles
tendinopathy, even in the insertional one.
Level of evidence: IIIa.
KEY WORDS: foot pain, conservative treatment,
physical therapy, sport rehabilitation.

Introduction

Achilles tendinopathy is the most common overuse
syndromes of more or less physically active people1.
Its pathogenesis remains unclear; actually this
tendinopathy seems to be a multifactorial condition,
to which intrinsic and extrinsic factors concur2. It occurs when repetitive exercise of the Achilles tendon
overcomes its physiological threshold leading to inflammation of its sheath, degeneration of its body, or
a combination of both3. Clinical features of Achilles
tendinopathy are tendon pain, swelling, and impaired
performance 4-6 . There are many classifications of
Achilles tendinopathy according to clinical, histological, and anatomical criteria7-9. In particular, main clinical classification distinguishes a non-insertional
tendinopathy (NAT) and insertional tendinopathy
(IAT). According to several research studies, the first
one occurs in 55-65% of cases and the second one in
the 20-25%10-17. IAT is more common in the physically active persons, whereas NAT is diagnosed more
often in older, less athletic, and overweight persons18,19.
Despite high frequency of IAT in young active people
and despite its impact on work and social life, aetiology and pathogenesis of this disease have not been
clearly defined yet. Therefore, absence of a clear
cause-effect association makes treatment of IAT difficult. It is hypothesized that the pathology is similar in
both mid-tendon and insertional tendinopathy: a degeneration of the tendon matrix with loss of collagen
fibre structure as a failed healing response20-23. However, treatments of Achilles tendinopathy are less effective in IAT that in NAT, as if insertional Achilles
tendon represents a separate entity, such as an “enthesis organ” 24,25 , constituted by tendon, bursae,
bone and fat pad.
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The first treatment of Achilles tendinopathy is conservative and is usually similar for IAT e NAT. Many
treatments have been proposed, including rest, antiinflammatory medications, physical therapy, orthosis
and immobilization. This approach has proven to be
relativity effective in the majority of cases26-36. Among
non-surgical treatments for Achilles tendinopathy
there are the extracorporeal shock-wave therapy
(ESWT) and platelet-rich plasma (PRP) injections.
The effectiveness of ESWT and PRP in the treatment
of Achilles tendinopathy was reported in previous
studies 36-43 . Both are regenerative treatments but
their mechanism of action in vivo is still unclear. The
rational of applying in vivo ESWT on tendons is supported by the results obtained with shockwaves on
models in vitro, such as enhancing cell proliferation,
migration and secretory activity of human primary cultured tenocytes44. Basic science studies about PRP
mechanism action show that growth factors in PRP
significantly enhance the healing of tendon injuries
such as tendinopathy45.
In scientific literature, there is no evidence about the
most effective non-surgical intervention for IAT46.
The aim of this retrospective study is to analyse the
results obtained by two treatments (ESWT and PRP)
in physically active patients with chronic IAT focusing
on effectiveness, pain reduction, functional recovery
and satisfaction in time span of six months after end
of the treatments.

Materials and methods

This work is a retrospective study involving 45 homogeneous consecutive patients affected by IAT, who
were examined and treated in the Physical Medicine
and Rehabilitation Unit of Sant’Andrea Hospital of
Rome (“Sapienza” University of Rome). They are
people who referred to our ambulatory for Achilles
disorders in the period from September 2011 to July
2015 and that received diagnosis of IAT by the same
clinician. During the evaluation phase, each patient
performed a clinical examination, an ultrasound (US)
examination using a sonographic unit (Technos MP,
Esaote®, Genova, Italy) with a multi-frequency linear
array probe (7,5-12 MHz), made by a clinician with
ten years’ experience in musculoskeletal US, and a
radiographs of the calcaneus to identify tendon calcification. IAT was defined as the localized pain at insertion of the Achilles tendon into calcaneus, strong
tenderness to pressure and a limitation of physical
function.
Inclusion criteria of this study were: evidence of thickening with focal area of hypoechoic change and of
fibril discontinuity at US examination; a diagnosis of
unilateral chronic insertional Achilles tendinopathy for
at least six months before treatment; refractory to traditional conservative treatment; a washout period of
twelve weeks from any non-operative therapy; age
range from 20 to 70 years; ability to complete questionnaires; regular physical activity or agonistic
sports. Patients were included even if retrocalcaneal
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bursitis, shown at US examination, coexisted with
IAT. Exclusion criteria were: bilateral diagnosis; signs
or symptoms of other coexisting foot lesions; midportion Achilles tendinopathy; evidence of Haglund deformity at radiographs; congenital or acquired deformities of the knee and ankle; foot surgery or injection
therapy with corticosteroids in the past 3 months;
systemic disorders such as diabetes, rheumatoid
arthritis, coagulopathies, infections, immunodepression, or neoplastic diseases; therapy with anticoagulants-antiaggregants; platelet values of fewer than
150,000/mm3; pregnancy.
Having reached an accurate diagnosis of IAT, we
submitted these 45 patients to two conservative treatments in two consecutive periods, subject to this retrospective study. During the first period, between
September 2011 and July 2013, 24 patients were
treated with ESWT (ESWT Group); in the latter, between September 2013 and July 2015, 21 patients
were undergone to PRP injections (PRP Group). Informed consent for both treatments was obtained by
all patients47.
Methods of treatment
PRP injections
Platelet-rich plasma gel (PRP) was supplied by Immunohematology and Transfusion Unit (SIMT) of the
Hospital. All 23 patients in this group received two
autologous pure PRP injections over two weeks (1 injection per week for two weeks) under ultrasound
guidance. All treatments were performed by the same
trained Author who was not involved in assessing the
patients before or after the treatment. Ten ml of blood
were collected from the patient using RegenKit®
BCT-3 (Regenlab®, Le Mont-sur-Lausanne, Switzerland), whose technology removed more than 96% of
the granulocytes. The tube was then centrifuged for 5
minutes at 1500 g (1300 to 1500 rpm). Centrifugation
resulted in 6-7 ml of PRP. In order to obtain a higher
cellular concentration, before proceeding to the
platelet re-suspension we delicately removed 2 ml of
the upper layer of the platelet-poor supernatant
(PPP). The remaining 2 ml of cellular deposit resulted
in a mean platelets concentration of 0.89 - 1.1 x 109
ml (approximately 3 - 5 times baseline concentration).
The designated injection location was recorded before the injection (hypoechogenicity of the tendon).
The injection technique involved a single skin portal
using a 22-g needle and then multiple small aliquots
into the tendinous lesion, with colour Doppler guidance. Approximately 2 ml of pure PRP was injected
and no local anaesthesia was applied. After the injections, the patient rested in a supine position without
moving the leg for 15 minutes and moderate compression bandage was applied with indication to remove it at the end of the day. Patients were allowed
full loading of the limb immediately and could perform
normal activities of daily living. If necessary, patients
were allowed to use acetaminophen, but the use of
nonsteroidal anti-inflammatory medication was prohibited.
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ESWT
Patients, treated in the first period, received three
sessions of focused ESWT by the same expert clinician. Each session consisted of 2400 impulses administered with an energy flux density ranged from
0.17 to 0.25 mJ/mm2. Intensity was dictated by patient tolerance. The sessions were administered at
weekly intervals. We used a focused electromagnetic
shock wave device (Modulith® SLK, STORZ Medical,
Switzerland). The procedure was performed with the
patient in prone position. The treatment area was prepared with a coupling ultrasound gel to minimize the
loss of shock wave energy at the interface between
applicator tip and skin. Inline ultrasonic guidance was
used to focus the shock waves on the injury area in
the insertional Achilles tendon. No local anaesthesia
was applied.
Post-treatment protocol
After last treatment session with PRP injections or
with ESWT, patients were given an identical home
exercise protocol for Achilles tendinopathy, to perform daily for eight weeks until the first follow-up time
point and twice a week for four following weeks. It
was explained by the clinician and was carried out
without physiotherapist supervision. It consisted of
five phases; 1) initial triceps surae stretching with
progressive intensity (30 seconds x 2 series on both
sides); 2) triceps surae and Achilles tendon eccentric
training avoiding the ankle dorsiflexion26 (15 repetitions at extended knee x 3 series, 15 repetitions at
flexed knee x 3 series); 3) foot proprioceptive exercises; 4) final triceps surae stretching (30 seconds x 2
series on both sides); 5) application of ice (10 minutes) on the affected area after completion of the exercise session. Four weeks after treatment patients
could return gradually to previous training activities if
there was minimal or no pain; whereas complete return to sports activities took place in accordance with
the patient’s pain tolerance and absence of clinical
signs.
Outcome assessments
We assessed patients before treatment and at three
follow-up time points: 2, 4, and 6 months after end of
treatment. During each evaluation, three parameters
were noted: Victorian Institute of Sports AssessmentAchilles (VISA-A) score, Visual Analog Scale (VAS),
and patient satisfaction according to the Roles and
Maudsley score.
VISA-A score
At each visit, patients were requested to complete the
Italian version of the Victorian Institute of Sports Assessment-Achilles (VISA-A) questionnaire, which was
designed specifically for patients suffering from
Achilles tendinopathy to assess severity of symptoms, function, and ability to participate in sport.
VISA-A is the only published clinical scale validated
for Achilles tendinopathy. The questionnaire contains
eight questions covering the 3 domains of pain (questions 1-3), function (questions 4-6), and sport activity
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(questions 7 and 8). Questions 1 through 7 are
marked out of 10, while question 8 carries a maximum of 30. Scores are summed up to give a total out
of 100. For question 8, participants must answer only
part A, B, or C. The maximum score possible, which
corresponds to an asymptomatic athlete, is 100
points. The theoretical minimum is 0 points48,49.
VAS
Self-reported levels of pain were recorded on the 10cm horizontal scale VAS, with 0 cm corresponding to
“no pain” and 10 cm corresponding to “the worst pain
possible”. The VAS scale has proved a reliable and
sensitive scale for pain and has been widely used in
previous clinical studies50.
Patient satisfaction
The Roles and Maudsley score (RMS) is a 4-point
subjective patient assessment of pain and limitations
of activity. On this scale, 1 point is defined as an “Excellent” result (no pain, full movement and full activity), 2 points are defined as a “Good” result (occasional discomfort, full movement and full activity), 3 points
are defined as a “Fair” result (some discomfort after
prolonged activity), and 4 points indicates a “Poor” result (symptoms identical or worse than pre-treatment
condition). We defined a RMS grade of good or excellent as “satisfactory” results, whereas fair or poor
indicated “unsatisfactory” results51.
Statistical analysis
Continuous variables were presented as mean and
standard deviation, while categorical variables were
described by frequency and percentage. Analysis of
variance (ANOVA) was used for within-group and between-group analyses of parametric variables at each
assessment time points. A binomial logistic regression was performed to determine the effects of the
VISA-A improvement from the baseline value over
time (independent variables) on the likelihood that
patients have satisfactory results at 6-month followup time point (dependent variable). The z test for proportions was used to compare the percentages of
satisfactory results in both groups. Significant differences were assumed at P <05. All analyses were
performed with the software IBM SPSS for MAC v. 22
(IBM SPSS Inc., Chicago, IL).

Results

Patients of the two treatment groups appeared homogeneous in term of pre-treatment characteristics (age,
sex, level of sports participation, and pre-treatment
clinical status) (Tab. I). All patients were assessed at
the scheduled follow-up time points and no patient
was undergone to surgery during this period.
No clinically relevant side effects were detected in
both groups. Only five patients in the PRP injections
group complained local pain and discomfort that occurred soon after injection and gradually disappeared. In the ESWT group, transient reddening of
Muscles, Ligaments and Tendons Journal 2017;7 (1):98-106

Conservative treatment for Insertional Achilles Tendinopathy: platelet-rich plasma and focused shock waves.
A retrospective study
Table I.

p
Baseline characteristics of both groups.

Characteristic
Patients, no.
Age, mean (SD), y

PRP Group

ESWT Group

21
47.7 (9.3)

24
53.2 (13.1)

Men

13 (61.9)

17 (70.8)

Women

8 (38.1)

7 (29.2)

Gender, no. (%)

0.376

Right

10 (47.6)

15 (62.5)

Left

11 (52.4)

9 (37.5)

Tendon Calcifications, no. (%)

0.543

Yes

7 (33.3)

11 (45.8)

No

14 (66.7)

13 (54.2)

9 (42.8)

10 (41.7)

Retrocalcaneal Bursitis, no. (%)

No

0.936

12 (57.2)

14 (58.3)

14.3 (6.9)

13.7 (5.4)

Elite athletes

5 (23.8)

3 (12.5)

Non elite athletes

16 (76.2)

21 (87.5)

Duration of symptoms, mean (SD), mo.

0.111
0.546

Affected Achilles Tendon, no. (%)

Yes

P Value

Sport activity, no. (%)

0.756
0.442

Abbreviations: PRP, platelet-rich plasma; ESWT, extracorporeal shock wave therapy; no., number; SD, standard deviation.

the skin occurred after treatment, but no bruising was
seen.
VISA-A score
The two treatments were effective in increasing the
baseline VISA-A score values at 2-, 4-, and 6-month
follow-up (P < .005 at each follow-up time point). The
VISA-A score in the PRP injections group showed
significant progressive improvement at all points of
follow-up. In the ESWT group, there was gradual improvement during follow-up, except for the 4 and 6month controls.
Between-groups analysis showed that the VISA-A
score has no significant difference between two treatments during two evaluations: before treatments
(PRP injections group, 52.8 ± 14.2; ESWT group,
50.6 ± 14.8; P = 0.624) and at the 2-month follow-up
(PRP injections group, 66.6 ± 17.2; ESWT group,
67.0 ± 17.5; P = 0.939). Differently, the ESWT group
showed significantly better improvement than PRP
group at 4-month follow-up (PRP injections group,
72.4 ± 19.5; ESWT group, 82.8 ± 15.2; P = 0.049).
No significant difference between the groups is noted
at 6-month follow-up time point (PRP injections
group, 82.0 ± 18.1; ESWT group, 86.5 ± 14.4; P =
0.368) (Tab. II).
VAS
Both treatments reduced significantly the baseline
VAS values at 2-,4-, and 6-month follow-up (all P values < .005).
Muscles, Ligaments and Tendons Journal 2017;7 (1):98-106

The VAS score showed no significant difference between two groups at any assessments: before treatment (PRP injections group, 5.9 ± 1.0; ESWT group,
6.4 ± 1.3; P = 0.153); at the 2-month follow-up (PRP
injections group, 3.4 ± 2.1; ESWT group, 3.5 ± 2.0; P
= 0.855); at 4-month follow-up (PRP injections group,
3.0 ± 1.9; ESWT group, 2.5 ± 2.3; P = 0.442); at 6month follow-up (PRP injections group, 2.6 ± 1.9;
ESWT group, 1.5 ± 2.1; P = 0.078) (Tab. III).
ANOVA for repeated measures showed a positive
time effect, but not a treatment or intercept effect.
Patient satisfaction
Patient satisfaction increased progressively in both
treatments at every follow-up time point. There was
no significant difference between ESWT group and
PRP injections group of satisfaction reported during
assessment at 2-, 4-, 6-month follow-up (Tab. IV).
Considering the entire sample of 45 subjects, 40.9%
of satisfied patients at 2-month, 56.2% at 4-month,
and 77.8% at 6-month follow-up have an improvement > 30 points of VISA-A score (Tab. V).
The binomial logistic regression model was statistically significant P < .001. The model was able to explain 66.1% of the variance in patient satisfaction and
correctly classified 86.7% of cases. Sensitivity was
55.6%, specificity was 94.4%, positive predictive value was 94.7% and negative predictive value was
71.4%. Of the three predictor variables only 6-month
VISA-A improvement was statistically significant.
Specifically, the increasing VISA-A at 6-month follow-
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0.624

0.939

-0.4

67.0±17.5

66.6±17.2

Mean±SD

-16.4

-13.8

(T0-T1)

!W

T1

<0.001*

0.002*

P value

0.049*

-10.4

82.8±15.2

72.4±19.5

Mean±SD

-32.2

-19.6

(T0-T2)

!W

<0.001*

<0.001*

P value

T2

15.8

-5.8

(T1-T2)

!W1

0.008*

0.008*

P value

0.368

-4.5

86.5±14.4

82.0±18.1

Mean±SD

-35.8

-29.3

(T0-T3)

!W

<0.001*

<0.001*

P value

T3

-3.7

-9.6

(T2-T3)

!W1

0.070

0.002*

P value

0.153

P Value

0.855

-0.1

3.5±2.0

3.4±2.1
2.9

2.5
<0.001*

<0.001*

0.442

0.5

2.5±2.3

3.0±1.9

3.9

2.9

(T0T2)

!W

<0.001*

<0.001*

1.0

0.4

(T1-T2)

!W1

0.038*

0.058

P
value

0.078

1.1

1.5±2.1

2.6±1.9

Mean±SD

4.9

3.3

(T0T3)

!W

<0.001*

<0.001*

P value

T3

1.0

0.4

(T2T3)

!W1

0.003*

0.082

P
value

Abbreviations: VAS, visual analog scale; PRP, platelet-rich plasma injection; ESWT, extracorporeal shock wave therapy; SD, standard deviation; "W, within-group difference; "B, betweengroup difference.

-0.5

6.4±1.3

ESWT Group

!B

5.9±1.0

PRP Group

(T0T1)

Mean±S
D

P value

P value

!W

Mean±SD

Mean±SD

T2

T1

T0

Table III. Mean VAS at follow up time points with between groups and within groups analyses.

within-group difference; "B, between-group difference.

Abbreviations: VISA-A, Victorian Institute of Sports Assessment-Achilles; PRP, platelet-rich plasma injection; ESWT, extracorporeal shock wave therapy; SD, standard deviation; "W,

P Value

2.2

50.6±14.8

ESWT
Group

!B

52.8±14.2

PRP Group

Mean±SD

T0

Table II. Mean VISA-A at follow up time points with between groups and within groups analyses.
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Table
IV.IV.
Patient
satisfaction
atat
2-,2-,
4-,4-,
and
6-month
Patient
satisfaction
and
6-Monthfollow-up.
Follow-up.
Table
PRP Injection Group (no.=21)

Results, no. (%)

ESWT Group (no.=24)

P Value

2-month follow-up

0.768

Satisfactory

11 (52,4)

11 (45,8)

Unsatisfactory

10 (47,6)

13 (54,2)

Satisfactory

13 (61,9)

19 (79,2)

Unsatisfactory

8 (38,1)

5 (20,8)

Satisfactory

15 (71,4)

21 (87,5)

Unsatisfactory

6 (28,6)

3 (12,5)

4-month follow-up

0.323

6-month follow-up

0.267

Abbreviations: no., numbers; PRP, platelet-rich plasma; ESWT, extracorporeal shock wave therapy.

Table V. Satisfaction in relation to VISA-A improvement classes at 2-, 4- and 6-month follow-up.
Follow-up

VISA-A improvement

2-month

22 (48.9)

23 (51.1)

9 (40.9)

-

4 (18.2)

4 (17.4)

5 (22.7)

4 (17.4)

!VISA-A 0-10 pts

3 (13.7)

12 (52.2)

!VISA-A 10-20 pts
!VISA-A "0 pts

1 (4.5)

3 (13)

32 (71.1)

13 (28.9)

!VISA-A >30 pts

18 (56.2)

-

!VISA-A 0-10 pts

!VISA-A 20-30 pts

6-month

Unsatisfactory, no. (%)

!VISA-A >30 pts

!VISA-A 20-30 pts

4-month

Satisfactory, no. (%)

8 (34.4)

5 (38.5)

!VISA-A 10-20 pts

3 (9.4)

1 (7.7)

-

2 (15.3)

-

5 (38.5)

36 (80)

9 (20)

!VISA-A >30 pts

28 (77.8)

2 (22.2)

!VISA-A 20-30 pts

6 (16.6)

1 (11.1)

1 (2.8)

1 (11.1)

!VISA-A 0-10 pts

1 (2.8)

4 (44.5)

!VISA-A "0 pts

-

1 (11.1)

!VISA-A "0 pts

!VISA-A 10-20 pts

Abbreviations: no., numbers; ΔVISA-A, variation of Victorian Institute of Sports Assessment-Achilles; pts, points.

up was associated with an increased likelihood of obtaining satisfactory results, with an odds ratio of
0.869 for each increase in one unit of this variable
(Tab. VI).

Discussion

Results analysis of our retrospective study shows a
beneficial effect of ESWT and PRP injections on pain
reduction and recovery of physical activity of patients
Muscles, Ligaments and Tendons Journal 2017;7 (1):98-106

during the 6-month follow-up period. Many research
studies and a review article published in 201346 support the role of ESWT for treatment of IAT, whereas
at our knowledge there is no evidence in the literature
about the use of PRP injections for this tendinopathy.
In 2006, Furia36 published a case control study about
the effectiveness of ESWT on IAT. Thirty-five subjects were treated with ESWT (3000 shocks in one
session; 0.21 mJ/mm2; total energy flux density: 604
mJ/mm2), and 33 with non-operative therapy (control
group). All ESWT procedures were performed using a
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Table VI. Logistic regression predicting likelihood of patient satisfaction based on VISA-A improvement over time.

B

SE

Wald

df

P

Odds
Ratio

95% CI for Odds Ratio
Lower

Upper

VISA-A improvement
2-month follow-up

.132

.076

3.048

1

.081

1.141

.984

1.324

4-month follow-up

-.136

.075

3.247

1

.072

.873

.753

1.012

6-month follow-up

-.140

.052

7.517

1

.007*

.869

.784

.963

local anaesthesia field block or a nonlocal anaesthesia. He concluded that ESWT was an effective treatment for this tendinopathy with beneficial effects at
follow-up at 12 months and that local field block
anaesthesia may have decreased the effects of this
therapy.
In a randomized controlled trial, Rompe et al.39 compared the effect of two treatments in 50 patients with
chronic recalcitrant IAT, eccentric training or ESWT
(2000 pulses x 3 sessions; flux density: 0.12
mJ/mm2). The Authors demonstrated that the probability for recovery was significantly lower after eccentric loading than ESWT. We note that the VISA-A
score at 4-month in ESWT group, reported by
Rompe, is 79.4 ± 10.4. In our sample, a similar mean
score at 4-month follow-up was obtained in ESWT
group (82.8 ± 15.2) and it was significantly greater in
comparison with that obtained PRP injections group
(72.4 ± 19.5).
Vulpiani et al.38 described the effects of ESWT in a
long-term follow-up observational study of patients affected by Achilles tendinopathy, without discerning
IAT from NAT. One hundred-five patients (127 tendons) were treated with focused ESWT (average four
sessions of ESWT, in each session 1500-2500 with
an energy varying between 0.08 and 0.40 mJ/mm2).
These Authors found persistent positive effect after
13-24 months.
In 2014, in a prospective clinical trial, Notarnicola et
al.21 evaluated the effectiveness of a flow of Cold air
and High Energy Laser Therapy (CHELT) versus
ESWT in 60 subjects with chronic IAT. ESWT group,
received three sessions at 3- to 4-day intervals of
1600 impulses with an energy flux density of 0.050.07 mJ/mm2. After treatment both groups performed
stretching and eccentric exercise for 2 months. Results of CHELT group were better than ESWT group.
Moreover, they hypothesized that CHELT therapy
could also be useful in treating acute tendinopathies
with more inflammation, while the ESWT should be
better in the treatment of more chronic cases, which
are more likely to get worse or not respond to treatment, as highlighted in the NICE guidelines37.
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In a recent study, Taylor et al.52 investigated the longterm response of a cohort of patients with refractory
Achilles tendinopathy undergoing ESWT according to
the guidelines issued by NICE. Forty-six patients
were treated with radial shockwaves (2500 pulses x 3
sessions at weekly intervals, pressure until 2.5 Bar).
VAS and VISA-A scores were subsequently obtained
at 6, 16 weeks and 2 years post treatment. Likert satisfaction scores were also obtained at these follow-up
points. Their study revealed an improvement in patient symptoms of both NAT and IAT following treatment with ESWT, besides they supposed a possibility
that associated bony abnormalities in patients with
IAT had an adverse effect on the efficacy of ESWT.
At our knowledge, research studies about PRP injections for IAT treatment are absent and only a few
studies focused on PRP injections for unspecified
Achilles tendinopathy. In 2012, Ferrero et al.42 conducted a prospective study that evaluated the effectiveness of ultrasound (US)-guided intratendinous administration of PRP to treat jumper’s knee and
Achilles tendinopathy in a population practiced sports
at the competitive or amateur level. The patients in
his study were a total of 28 patellar tendons in 24 patients and 30 Achilles tendons in 24 patients. Also in
this study there was not distinction between IAT and
NAT. Their conclusion was that PRP injection in
Achilles tendinopathy resulted in a significant and
lasting improvement of clinical symptoms and led to
recovery of the tendon matrix potentially helping to
prevent degenerative lesions.
In 2015, a systematic review studied the available
clinical evidence concerning the application of PRP in
the treatment of patellar and Achilles tendinopathy. It
included only trials about NAT. This review asserted
that, although the clinical data available were not univocal, PRP is an option for the management of
Achilles tendinopathy and a second-line approach for
tendinopathies not responsive53.
Recently two reviews investigated about effectiveness of PRP treatments in tendon-related disorders.
Filardo et al.54 analysed twenty papers that described
PRP injections as a conservative management for
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chronic Achilles tendinopathy. He concluded that, according to current evidence, the application of PRP is
not justified for this condition. Mlynarek et al.55 formulated the same conclusion resulting the use of PRP
as effective as conventional treatment for Achilles
tendinopathy.
Our retrospective study combines two regenerative
treatments (ESWT or PRP injections) with a posttreatment eccentric exercise protocol. The results regarding both treatment groups are interesting. We
note that the pain decreases considerably at first follow-up and this improvement is persistent at 4 and 6month in PRP injections group, whereas it decreases
progressively at every time-point in ESWT group.
Overall both treatments are effective on reduction
pain and there is no significant difference of VAS
score in between-analysis at all follow-up time points.
Functional recovery and return to sport are been
evaluated with VISA-A score. Data show that VISA-A
score in PRP group increases progressively and significantly at every assessment, whereas in ESWT
group a significant improvement was observed only
at the first and second follow-up visits. Although our
study is retrospective, we want to emphasize the interesting significant difference of VISA-A score at the
time of the 4-month follow-up in favour of ESWT
treatment.
Regarding treatment satisfaction, percentages of satisfied patient increase at every follow-up time point
until 80% at third assessment and without significantly differences between the two treatment groups.
Moreover, regardless of treatment used, almost all
the patients with a VISA-A score improvement
greater than 30 points referred satisfaction.
In conclusion, our results allow us not only to confirm
treatment with ESWT as a safe and effective treatment for the IAT, as previously confirmed by literature, but also to consider infiltrative treatment with
PRP as a valuable conservative therapy for patients
involved in physical activity with this disease.
This study has various limitations. The main one is
the poor information about real patient compliance to
post-treatment protocol and about complete recovery
to sport. At 6-month follow-up, in fact, there were incomplete information concerning the sports management: all professional athletes had reported complete
recovery training and competitions, while informations
about amateur athletes in many cases have been insufficient.
Moreover, as the absence of complete information
about compliance to post-treatment protocol, we
aren’t able to identify how much our satisfying results
depend on eccentric loading. Furthermore, stratified
sampling of patients to subgroups for retrocalcaneal
bursitis, tendon calcification, and sports activity was
not possible due to the study’s small sample size.
Lastly, this work is a retrospective study with its intrinsic limitations. For example, there are no data
about treatment response of retrocalcaneal bursitis
and/or tendon calcification, coexisting with IAT, because it is not a parameter usually reported in our assessments.
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Conclusions

Our study confirms that both ESWT and PRP injections are effective, safe and comparable in the treatment of insertional Achilles tendinopathy in physically
active people. On the basis of our results, such as
the evidence of satisfaction in 80% patients at the 6month follow-up, we decided to continue to employ
these two treatments at our clinical practice. Unfortunately, we were not able to define the most effective
regenerative treatment for IAT, so further studies are
warranted to establish a first-line treatment.
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