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PRELIMINARY
COMMUNICATION

Platelet-Rich Plasma Injection
for Chronic Achilles Tendinopathy
A Randomized Controlled Trial
Robert J. de Vos, MD
Adam Weir, MBBS
Hans T. M. van Schie, DVM, PhD
Sita M. A. Bierma-Zeinstra, PhD
Jan A. N. Verhaar, MD, PhD
Harrie Weinans, PhD
Johannes L. Tol, MD, PhD

OVERUSEINJURYOFTHEACHIL-
lestendonisafrequentprob-
lem that often affects sport
participantsbutalsoinactive

middle-aged individuals.1,2 Anestimated
30% to 50% of all sports-related injuries
are tendon disorders.3 Former distance
runners have a lifetime risk of 52% for
Achilles tendon injury.4 Achilles tendon
injuries frequently leadtosportcessation
for long periods and may interfere with
activities of daily living.5 Conservative
treatmentisdisappointingand25%to45%
of patients eventually require surgery.1,5

There is a clear need for improved con-
servative therapy.

Many factors in the etiology and
pathogenesis have been reported, but
no study has identified a direct cause-
effect relationship.1,2 Previously, the no-
menclature tendinitis was generally used
for chronic tendon disorders, suggest-
ing the presence of inflammation.1,2 His-
tological studies, however, proved ab-
normal tissue repair and degeneration,
which favored the term tendinopathy for
the clinical triad of pain, swelling, and
decreased activity.1,2 Anti-inflamma-
tory agents, previously used for chronic

tendinopathies without appropriate ef-
ficacy,1,6 have now been replaced by ec-
centric exercises as usual care6 that pro-
vide some positive effects on tendon
collagen synthesis and may result in a
decrease of pain.1,7

The recent introduction of platelet-
rich plasma (PRP) injections in tendi-
nopathy raised high expectations.8-11See also Patient Page.

Author Affiliations: Departments of Orthopedics (Drs
de Vos, van Schie, Verhaar, and Weinans) and Gen-
eral Practice (Dr Bierma-Zeinstra), Erasmus Univer-
sity Medical Center, Rotterdam; Department of Sports
Medicine, The Hague Medical Center Antoniushove,
Leidschendam (Drs Weir and Tol); and Department
of Equine Sciences, Utrecht University, Utrecht (Dr van
Schie), the Netherlands.
Corresponding Author: Robert J. de Vos, MD, De-
partment of Orthopedics, Room Ee1614, Erasmus Uni-
versity Medical Center, PO Box 2040, Dr Molenwa-
terplein 50, 3000 CA Rotterdam, the Netherlands
(r.devos@erasmusmc.nl).

Context Tendon disorders comprise 30% to 50% of all activity-related injuries; chronic
degenerative tendon disorders (tendinopathy) occur frequently and are difficult to treat.
Tendon regeneration might be improved by injecting platelet-rich plasma (PRP), an in-
creasingly used treatment for releasing growth factors into the degenerative tendon.

Objective To examine whether a PRP injection would improve outcome in chronic
midportion Achilles tendinopathy.

Design, Setting, and Patients A stratified, block-randomized, double-blind, placebo-
controlled trial at a single center (The Hague Medical Center, Leidschendam, the Neth-
erlands) of 54 randomized patients aged 18 to 70 years with chronic tendinopathy 2
to 7 cm above the Achilles tendon insertion. The trial was conducted between August
28, 2008, and January 29, 2009, with follow-up until July 16, 2009.

Intervention Eccentric exercises (usual care) with either a PRP injection (PRP group)
or saline injection (placebo group). Randomization was stratified by activity level.

Main Outcome Measures The validated Victorian Institute of Sports Assessment-
Achilles (VISA-A) questionnaire, which evaluated pain score and activity level, was com-
pleted at baseline and 6, 12, and 24 weeks. The VISA-A score ranged from 0 to 100,
with higher scores corresponding with less pain and increased activity. Treatment group
effects were evaluated using general linear models on the basis of intention-to-treat.

Results After randomization into the PRP group (n=27) or placebo group (n=27),
there was complete follow-up of all patients. The mean VISA-A score improved sig-
nificantly after 24 weeks in the PRP group by 21.7 points (95% confidence interval
[CI], 13.0-30.5) and in the placebo group by 20.5 points (95% CI, 11.6-29.4). The
increase was not significantly different between both groups (adjusted between-
group difference from baseline to 24 weeks, −0.9; 95% CI, −12.4 to 10.6). This CI
did not include the predefined relevant difference of 12 points in favor of PRP treat-
ment.

Conclusion Among patients with chronic Achilles tendinopathy who were treated
with eccentric exercises, a PRP injection compared with a saline injection did not re-
sult in greater improvement in pain and activity.

Trial Registration clinicaltrials.gov Identifier: NCT00761423
JAMA. 2010;303(2):144-149 www.jama.com
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Platelets derived from whole blood
using simple cell-separating systems
provide a release of various growth fac-
tors that participate in tissue repair pro-
cesses.9,12,13 Three recent reviews re-
ported promising results of the use of
PRP in tendinopathy, although these
conclusions were based on laboratory
studies and on clinical studies with im-
portant limitations.9-11 Although we are
unaware of published data on the preva-
lence of use of this therapy, 2 recent re-
views have suggested that PRP injec-
tions for tendinopathy are increasingly
used in the clinical setting.13,14

The goal of our double-blind, block-
randomized, placebo-controlled trial,
the first to our knowledge in this field,
was to compare the effects on pain and
functional outcome of a PRP injection
with a placebo injection, both com-
bined with an eccentric exercise pro-
gram in patients with chronic midpor-
tion Achilles tendinopathy.

METHODS
Study Design

The stratified, block-randomized,
double-blind, placebo-controlled trial
was performed at the sports medicine
outpatient department in a large dis-
trict general hospital (The Hague
Medical Center Antoniushove, Leid-
schendam, the Netherlands). The
single-center study was announced to
general practitioners, sports medicine
physicians, orthopedic surgeons, phys-
iotherapists, and the general public with
advertisements on several Web sites,
folders, and regional radio. The PRP
treatment was disseminated as a po-
tentially successful treatment for ten-
dinopathies. According to the study
protocol, the primary analysis was per-
formed after 24 weeks of follow-up. Af-
ter 24 weeks, blinding was disclosed for
the primary researcher. Results at 52
weeks will be used as a secondary out-
come to describe the long-term re-
sults in a future analysis.

The study protocol was approved by
the regional Medical Ethics Commit-
tee Zuidwest Holland, Voorburg, the
Netherlands. All patients provided writ-
ten informed consent.

Patients
When patients contacted the re-
searcher by telephone or e-mail, de-
tailed information about the study was
given and eligibility was evaluated. If pa-
tients seemed to be suitable for inclu-
sion in the study after this screening, an
appointment was made at the sports
medicine outpatients department. One
experienced sports medicine physician
( J.L.T.) evaluated suitability for inclu-
sion. Inclusion criteria were the pres-
ence of chronic midportion Achilles ten-
dinopathy and age of 18 to 70 years. The
diagnosis was made based on clinical
findings: all patients had a painful and
thickened tendon in relation to activity
and on palpation. The tendon pain was
located approximately 2 to 7 cm proxi-
mal to the insertion on the calcaneus.
Symptoms had to have been present for
at least 2 months.

Exclusioncriteriawere (1)clinical sus-
picion of other musculoskeletal (inser-
tional disorders and tendon rupture) in-
juries, inflammatory internal disorders,
or use of specific medications that can
cause tendinopathy (fluoroquino-
lones); (2) previous performance of a
complete heavy load eccentric exercise
program1 or inability to perform it; or (3)
a previous injection with PRP. Detailed
information regarding the inclusion and
exclusion criteria is described at clini-
caltrials.gov or can be obtained from the
corresponding author (R.J.d.V.).

Procedures

A researcher (R.J.d.V.) prepared a PRP
injection and a saline injection for every
patient. The PRP injection was pre-
pared using the recover platelet sepa-
ration kit, in accordance with the sys-
tem instructions.12 Fifty-four milliliters
of venous blood was collected from the
cubital vein. The whole blood was
mixed with 6 mL of citrate to prevent
early clotting. After blood collection and
15 minutes of centrifugation, PRP was
obtained. To match the pH of PRP with
the pH of the tendon tissue, 0.3 mL of
8.4% sodium bicarbonate buffer was
added. One milliliter of PRP was col-
lected for evaluation of possible con-
tamination of the PRP after the prepa-

ration, which was cultured and analyzed
on microbial growth by the Depart-
ment of Medical Microbiology, The
Hague Medical Center Antoniushove,
Leidschendam, the Netherlands. Four
milliliters of PRP was collected for infil-
tration and 4 mL of isotonic saline was
also prepared in an identical syringe.

Randomization

The preinjury activity level may be a
confounder for the primary outcome in
this study, because it evaluates pain and
activity.15 Stratification was used to di-
vide the number of active patients be-
tween the 2 treatment groups. This
stratification was based on the ankle ac-
tivity score, which objectively quanti-
fies the ankle-related activity.16 An ankle
activity score of 4 or more points indi-
cated a high activity level and a score
of less than 4 points indicated a low ac-
tivity level. Randomization was per-
formed using sealed opaque, identical
envelopes. The envelopes were evenly
distributed in the high- and low-
activity box. The patient was then ran-
domized into 1 of 2 treatment groups
by choosing a closed envelope. To en-
sure balance in the number of patients
between the groups, a block random-
ization was performed (block size of 12
participants).

One unblinded sports medicine phy-
sician (A.W.) selected the correct injec-
tion and blinded the injection with the
use of a covering sheath surrounding the
syringe and hub of the needle. To en-
sure concealment of allocation, data on
allocation were stored in a secret loca-
tion. The content of the injection was
blinded for the treating sports medicine
physician, researcher, and patients.

Intervention

A blinded sports medicine physician
(J.L.T.) performed the injection. First,
a local anesthetic was injected (2 mL
of 0.5% marcain) in the skin and sub-
cutaneous tissue. Using an ultrasono-
graphic machine (MyLab30; Esaote Pi-
emedical, Maastricht, the Netherlands),
the tendon structure was imaged and
the blinded fluid was injected using a
22-gauge needle through 3 different
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puncture locations. Through each
puncture location, 5 small depots were
left at several sites in the degenerative
area of the main body of the tendon
with Color Doppler guidance. Imme-
diately after the injection, the patients
lay prone on the examination table for
10 minutes.

All patients received detailed instruc-
tions on the standardized rehabilita-
tion program.1 During the first 48 hours
after the injection, patients were only
allowed to walk short distances in-
doors. During days 3 to 7 postinjec-
tion, walks up to 30 minutes were al-
lowed. After the first week, the exercise
program was started and consisted of
1 week of stretching exercises and then
a 12-week daily eccentric exercise pro-
gram (180 repetitions).1 Eccentric ex-
ercises were done by performing “heel
drops” on a step. The specific action of
this eccentric exercise movement is the
stretch of the Achilles tendon with con-
currently contraction of the calf muscle.

All patients were instructed to avoid
weight-bearing sporting activities for

the first 4 weeks. After 4 weeks, a
gradual return to sports activities was
encouraged. The intensity of sports ac-
tivities could be increased when there
was only mild pain (maximum score of
3 on a scale from 0-10, with 0 repre-
senting no pain and 10 representing
maximum pain) and no increase in
morning stiffness.

Patients were instructed to avoid the
use of co-interventions within the fol-
low-upperiod.Acetaminophen(500mg)
could be used as rescue medication.

Outcome Measures

All patients completed a questionnaire
consisting of standardized outcome mea-
sures at baseline and after 6, 12, and 24
weeks. The primary outcome measure
was the Victorian Institute of Sports As-
sessment-Achilles (VISA-A) question-
naire, which quantifies the pain and ac-
tivity level.17 The VISA-A score ranged
from 0 to 100, where 0 denotes no ac-
tivity and maximum pain and 100 de-
notes maximum activity and no pain.
This is a validated questionnaire, spe-

cifically designed for evaluating out-
come in Achilles tendinopathy. Second-
ary outcome measures were subjective
patient satisfaction, return to sports, and
adherence of the eccentric exercises. Pa-
tient satisfaction was subjectively rated
as poor, fair, good, or excellent. A good
or excellent result was determined as
successful. The return to sports level was
divided into 5 groups (not active in
sports, no return to sports, returning to
sport but not in desired sport, return-
ing to desired sport but not at the pre-
injury level, and returning to preinjury
level in the desired sport). We deter-
mined the patient’s return to desired
sport, regardless of the level. The pa-
tients received forms to keep daily logs
for the eccentric exercises. At follow-
up, the subjective adherence of the pa-
tients was determined by asking which
percentage of the prescribed repeti-
tions the patients had accomplished.

Statistical Analysis

Based on previous studies, our alterna-
tive hypothesis was that in the group
treatedwithaPRP injection(PRPgroup),
the VISA-A score would be 12 points
higher in comparison with the group
treated with a saline injection (placebo
group).15,18,19 The SD of the VISA-A score
was estimated at 15 points.17-19 We cal-
culated that a sample of 27 in each group
was required for the study to detect this
difference, with a power of 80% with
2-sided testing at a significance level of
.05 and assuming 10% loss to follow-
up. The patients were analyzed by in-
tention-to-treat. To test for the effect of
treatment on the between-group differ-
ence in primary outcome, we used the
repeated measurement general linear
model. Changes from baseline to all fol-
low-up time points were included in the
model. Adjustments were made for those
variables that influenced the primary out-
come with P� .10. We evaluated sec-
ondary outcomes with use of a general-
ized estimating equations model.

The researcher (R.J.d.V.) who per-
formed the analyses was blinded to the
allocated treatment. The analyses were
performed by using SPSS version 16.0.1
(SPSS Inc, Chicago, Illinois).

Figure 1. Flow of Patients Through the Study

27 Included in primary analysis 27 Included in primary analysis

27 Randomized to receive PRP injection
and participated in eccentric exercise
program

27 Randomized to receive saline injection
and participated in eccentric exercise
program

0 Lost to follow-up 0 Lost to follow-up

54 Randomized

61 Clinical assessment at research location

99 Patients screened for eligibility

7 Excluded
4 Had insertional tendinopathy
1 Had musculotendinous disorder
1 Abnormal Thompson testa

1 PRP treatment elsewhere

38 Excluded

8 Chose another therapy
10 Refused to participate

8 Chose a waiting policy
3 Fear of the injection
2 Had insertional tendon disorder
2 Pain complaints for <2 mo
2 Performed a total eccentric exercise program
2 Had total rupture
1 No time

PRP indicates platelet-rich plasma.
aSuggesting a tendon rupture.
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RESULTS
Between August 28, 2008, and Janu-
ary 29, 2009, 99 patients contacted the
researcher (R.J.d.V.) for information on
the study. The flow of patients through
the trial is shown in FIGURE 1, and the
baseline characteristics of the patients
in both treatment groups are shown in
TABLE 1. During the study, there were
no patients lost to follow-up and there
were no missing data. The end of the
follow-up period was on July 16, 2009.

The mean VISA-A score improved
significantly after 24 weeks within the
PRP group by 21.7 points (95% confi-
dence interval [CI], 13.0-30.5) and
within the placebo group by 20.5 points
(95% CI, 11.6-29.4) (FIGURE 2).

Variables that were considered as im-
portant predictors of the primary out-
come (VISA-A score) were the baseline
VISA-A score (P=.03) and duration of
symptoms (P=.06). After adjustment for
these variables, there was no significant
difference in improvementon theVISA-A
score at 6, 12, and 24 weeks follow-up
between these 2 treatment groups; be-
tween-group differences were 2.5 (95%
CI, −6.9 to 11.9), −1.6 (95% CI, −11.9
to 8.7), and −0.9 (95% CI, −12.4 to 10.6),
respectively (positive values favor the
PRP group) (TABLE 2).

There was no significant difference in
secondaryoutcomemeasures.Subjective
patientsatisfaction(after24weeks:−4.1%;
95% CI, −25.8% to 17.7%) and number
ofpatientsreturningtotheirdesiredsport
(after 24 weeks: 1.4%; 95% CI, −17.0%
to19.8%)are showninTable2 (positive
values favor the PRP group).

The mean (SD) percentage of re-
ported adherence for the eccentric ex-
ercises in the PRP group was 70.9%
(27.0%) and in the placebo group was
74.6% (17.3%). There was no signifi-
cant difference between both groups
(95% CI, −16.1 to 8.7).

One patient in the PRP group used a
tendon binding band during the follow-
up period and 1 patient in the placebo
group applied foot orthotics. The eccen-
tricexerciseswerecontinuedwithalower
frequency after the 12-week program in
the PRP group by 15 patients and in the
placebo group by 17 patients (P=.58).

There was no microbial growth
found in the collected PRP samples, and
no complications (infections, hemato-
mas, or ruptures) were reported after
the treatments.

COMMENT
In this first, to our knowledge, double-
blind, block-randomized, placebo-
controlled trial on the clinical use of a
PRP injection, there was no benefit on
pain and function. There were also no

significant differences observed in the
secondary outcome measures (subjec-
tive patient satisfaction and return to
sports activity).

These findingsare important andclini-
cally relevant as PRP is thought to be
growing in popularity and recent re-
views supported its use for chronic ten-
dondisorders.9-11 Theseconclusionswere
drawn based on laboratory studies and
small clinical studies. Some of the re-
leased growth factors, such as vascular

Table 1. Baseline Characteristics of the PRP and Placebo Groupsa

Characteristics
PRP Group

(n = 27)
Placebo Group

(n = 27)

Age, mean (SD), y 49 (8.1) 50 (9.4)

Sex, male 13 (48) 13 (48)

Duration of symptoms, median (IQR), wk 36 (24-78) 26 (16-104)

Activity
Active in sports 22 (81) 24 (89)

Sedentary 5 (19) 3 (11)

Level of sports
Competitive 6 (27) 3 (13)

Recreational 16 (73) 21 (87)

Sports activity at baseline
Unchanged 2 (9) 9 (37)

Reduced 8 (36) 5 (21)

Ceased 12 (55) 10 (42)

Duration of sports cessation, mean (SD), wk 11 (16) 12 (23)

BMI, mean (SD) 26.8 (3.9) 26.2 (3.5)

VISA-A score, mean (SD) 46.7 (16.2) 52.6 (19.0)
Abbreviations: BMI, body mass index, calculated as weight in kilograms divided by height in meters squared; IQR,

interquartile range; PRP, platelet-rich plasma; VISA-A, Victorian Institute of Sports Assessment-Achilles.
aData are presented as No. (%) unless otherwise specified.

Figure 2. Individual Changes in the VISA-A Score From Baseline in Patients Treated With PRP
and Placebo
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VISA-A indicates Victorian Institute of Sports Assessment-Achilles; PRP, platelet-rich plasma. Adjusted between-
group mean differences from baseline to 6, 12, and 24 weeks are shown with 95% confidence intervals.
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endothelial growth factor, platelet-
derived growth factor, and transform-
ing growth factor �, have the potential
to play a role in regeneration of tendon
tissue through increased tendon cell pro-
liferation, collagen synthesis, and vas-
cularization. In in vitro and animal stud-
ies, positive effects on tendon collagen
tissue and vascularization were re-
ported.20-23 However, these studies using
healthy tendons or traumatically in-
duced lesions as a good experimental
model for tendinopathy is lacking, and
it is unknown whether the results of
these studies also apply to degenerative
tendon disorders. The 2 small clinical
studies on PRP in tendinopathy showed
a good effect on pain scores and patient
satisfaction but had important limita-
tions, such as the lack of a proper con-
trol group, disease-specific and vali-
dated outcome measurements, and
blinding procedure.24,25 Treatments in
tendinopathy that seem to be effective in

poor quality studies frequently fail to
show clinical benefit when assessed in
good clinical studies.26

Our study showed no statistically sig-
nificant difference in outcome between
the groups and the CIs did not include
the predefined difference used in the
power calculation (12 points on the
VISA-A score). We defined this clini-
cally relevant difference as 12 points,
based on previous studies.15,18,19 There
is no official agreement on the minimal
clinical important difference for the
VISA-A score, but on other compa-
rable studies in musculoskeletal medi-
cine, this is reported to be 10% to 15%
of the scale.27-29 Our predefined clini-
cally relevant difference of 12 points is
reasonably located between this ac-
cepted minimal clinical important dif-
ference of 10% to 15% of the scale. The
estimated difference was determined for
24 weeks, but due to the demands of ac-
tive patients and the claimed fast recov-

ery after PRP administration, we were
also interested in the 6- and 12-week re-
sults. The reason why both treatment
groups show clinical progression in our
study, but also in other studies on PRP,
is likely due to the fact that exercises
were performed. Eccentric exercises
have been shown to be effective in pre-
vious randomized trials.18,30 After 4
months, eccentric exercises proved to
improve pain and function in contrast
with a wait-and-see policy,30 although
there is no convincing evidence that ec-
centric exercise therapy is more effec-
tive than other forms of exercise.31,32 An-
other possible explanation for the
improvement in the placebo group
might be that the placebo response is
amplified when a treatment is invasive
and raises high expectations.33 This has
also been demonstrated previously in a
study on the value of injection therapy
for the treatment of tendinopathy.34

A limitation of our study is that the
amount of platelets and the quantity of
activated growth factors that were pres-
ent in the PRP injections was unknown.
Nonetheless,goodplateletcollectioneffi-
ciency was reported with the use of the
platelet separation system used in our
study, andapositivecorrelationbetween
the number of platelets and the harvest
of growth factors has been shown.10,12

Another variable that may be of interest
is the length of time that the platelets
remain at the site after injection into the
degenerative area. Platelets are slowly
activated by exposure to tendon colla-
gen,10 but itmightbe thatdue to thepres-
sure within the tendon a large amount
of PRP diffused rapidly out of the ten-
don, thereby reducing its effect. How-
ever, in a laboratory study, an increase
in tendon collagen synthesis was also
found even with the use of a lower PRP
concentration (20%) in healthy human
tendon cells, which may be more com-
parable with the concentration reached
during in vivo administration.20 More-
over, the PRP preparation and injec-
tion was performed as the usual gener-
ally accepted procedure in daily clinical
practice.12 The lack of a group that
received only a PRP injection without
eccentric exercises may be regarded as

Table 2. Main Outcome Measures at 6, 12, and 24 Weeks in the PRP and Placebo Groups

6 Weeks 12 Weeks 24 Weeks

Primary Outcome Measure
VISA-A score improvement from baseline,

mean (SD)a
PRP group (n = 27) 7.8 (17.1) 9.6 (20.1) 21.7 (22.1)

Placebo group (n = 27) 4.6 (17.6) 10.1 (20.0) 20.5 (22.5)

Absolute between-group mean difference 3.2 −0.5 1.2

Adjusted between-group mean difference
(95% CI)

2.5
(−6.9 to 11.9)

−1.6
(−11.9 to 8.7)

−0.9
(−12.4 to 10.6)

Secondary Outcome Measures
Good/excellent patient satisfaction,

No. (%)b
PRP group (n = 27) 8 (30) 7 (26) 15 (56)

Placebo group (n = 27) 8 (30) 8 (30) 17 (63)

Absolute difference, % 0 −4 −7

Adjusted between-group difference,
% (95% CI)c

−3.4
(−21.6 to 14.8)

−3.2
(−20.7 to 14.2)

−4.1
(−25.8 to 17.7)

Return to desired sport,
No./Total No. (%)d

PRP group 11/22 (50) 13/23 (57) 18/23 (78)

Placebo group 14/24 (58) 14/24 (58) 16/24 (67)

Absolute difference, % −8 −1 11

Adjusted between-group difference,
% (95% CI)c

1.8
(−21.8 to 25.4)

1.7
(−21.4 to 24.9)

1.4
(−17.0 to 19.8)

Abbreviations: CI, confidence interval; PRP, platelet-rich plasma; VISA-A, Victorian Institute of Sports Assessment-
Achilles.

aThe improvement in VISA-A scores from baseline to 6, 12, and 24 weeks in both treatment groups. The adjusted
mean differences were calculated with a repeated measurements general linear model and adjustments were made
for the baseline VISA-A score and duration of symptoms. Positive values favor the PRP group.

bNumber of patients with an excellent or good subjective patient satisfaction divided by the total number of patients in
the treatment group.

cThe adjusted between-group differences between the treatment groups were calculated with a generalized estimat-
ing equations model and adjustments were made for duration of symptoms.

dNumber of patients that returned to their desired sport divided by the total number of sporting patients in the treat-
ment group. This was not applicable to all patients, because not all patients were active in sports participation. The
desired sport was defined on the first appointment by the patient.
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another limitation of the study. Until
now, all studies reporting clinical effects
in tendinopathy have used it in combi-
nation with exercises. Although it is
unlikely thateccentricexerciseshavehad
a negative effect on the PRP treatment,
as shown by an animal model in which
tendon mechanical properties were
improvedwhenPRPwascombinedwith
mechanical stress, the study design
makes it impossible to rule this out.22

In the future, laboratory studies
could examine which fraction of an
injected substance remains within the
degenerative tendon. This informa-
tion may be useful for an accurate
design of laboratory studies and
implementation in clinical research.
The Achilles tendon midportion is an
ideal location for further clinical
research in tendinopathy, because it is
not affected by accompanying pathol-
ogy,8 not self-limiting at midterm,30

and there is a disease-specific vali-
dated outcome measure.17

Among patients with chronic mid-
portion Achilles tendinopathy treated
with an eccentric exercise program, a
PRP injection compared with a saline
injection did not result in greater im-
provement in pain and activity. There-
fore, we do not recommend this treat-
ment for chronic midportion Achilles
tendinopathy.
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